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1 Introduction
This document contains a version of the MHL Compliance Test Specification, as such term is defined in the Mobile

High-Definition Link Specification Adopter Agreement. A product’s satisfaction of the criteria and tests set forth
herein do not guarantee that such product is Fully Compliant, as such term is defined in the Mobile High-Definition
Link Specification Adopter Agreement. This version of the MHL Compliance Test Specification shall be effective
until a superseding version is made available by the MHL Promoters to the MHL Adopters. In the event that an
Authorized Testing Center has tested and certified a product by performing the criteria and tests set forth herein
and the product is later reported to the Agent as not being Fully Compliant, then the respective Promoter or
Adopter shall, in a timely manner following the date it is notified by the Agent of such report, resubmit the product
to an Authorized Testing Center for re-testing and re-certification.

Abbreviated Table of Contents
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GET_MSC_ERRORCODE COMMANG ....utiiiiiiiiiiiiiiiiiiicie sttt s an b b s bne s

L SET_INT and WRITE_STAT COMMANAS ....uviiiiiriieiiieeeeiteeeiteeeeitteeesteeeestseeesissesssssasessssssesssessssesesassssessssesesssssesnssseesnsnes

WRITE_BURST COMMANG.....itiiitiiiiiiiiieiiieeiieete et st e sttt et esite s st e s bt e seeesabeesas e e bt e sase s beesaseesaesabeesnseenseesssesabeesaneenneennnees
1Y O Y/ Y I (e 1 41 4 = To o FR PP
GET_DDC_ERRORCODE Command
DUT Receives NACK to MSC_MSG .
LEEAl IMISC COMIMANTS ..eiiutiiiiiiiieeiiieeseiteeesiteeesttee sttt e e sbbeeessbeeessbeesassseeeasbseesssbaesassaeesassseesssaeeansseeeansseesanseeesnssneensnen
DUT Receives Bad Reply — Control instead Of Data.........ccccueereeriiriieeieeseesieesie e seteeteesaeeeee e e esaneesseesneeenaeeens 286
DUT Receives Bad Reply — Data instead of CONLIOl........ccuuiiiiiiiiiiiiiiiie ettt et e s s sbe e e saaee e snenes 287
DUT Receives Bad Reply — Control-then-Control instead of Control-then-Data .........ccccccveviveveeniieeniesceeree e 288
DUT RECEIVES RESUIE TIMEOUL ...couviiieitieiieieeitet ettt sttt b et sb et e s b b sbe et e s be et e sbe e b e sbeennesreennes
Verify No Next Command until Hold-Off after ABORT SEEN .......ceviiiiieerieriiieniteriee sttt et site st sire et sre e i e sneenee
. DUT Receives Disconnect DUring Various COMMANGS .......cceerurereerueenueeniueeneeeteeseeesueessesesseessseesseesssesssesssseessessnsees
TEST_OFFSET fOr INTErTrUPT REGISTEIS ..eeuveeiiiitieeieeitee st estte et e stee et e sateeteeseeesteesseesseessteesseeenseesseesnseesaseenseesnseenseeans
TEST_OFFSET fOr STatUS REISTEIS . .eiiiuviiiiiiiieeiiiee ittt e ettt e sttt e st e e e be e e s sabeessteeeessbeeessbeeesnssaesassaeessnbeeeansseesasees
DUT Receives Vendor-specific and Reserved Header Values
DUT Receives (0x61) READ_DEVCAP COMMANG ....cccviiiiieiiieiieeiieeeieeeireesteeeteesteeesseestaeesaessseeseessseesssesnseessesssesssseans
DUT Receives (0X60) WRITE_STAT COMMANG.....cceeiuiiriierireeiteesteesteeeireesseeeseessseesseessseesseesssesssessssessssssseessesessesssenns
DUT Receives (0x68) MSC_MSG Command — RCP_Support == 1 and RAP_SUpport == 1......cccccevvrvieerceereerienennnnns 302
DUT Receives RESErved COMMEANUTS .....ccoutriiirieeieerteeieesteesieesite et esateesteesabeesateebeesaaesabeesasessseesssesnseesnseenseesaseenseenns 303

Valid Commands When Tester is ACHING @S SOUICTE ....cccuiiiiiiieiiieeeiieeeeiiteeesreeesetteeestteeessabeeesbaeessateeesssbeeesssaeesssseeens 304
. Valid Commands when Tester is ACHING @S SINK ..eecuvieciieriieiece et e et e s e sae e sraeesneesnseenneeeneees 304
DUT Issues DDC Short Read and Current Read
. DUT ISSUES REGUIAr DDC REAU ... ..ceiueeetieeiieieeeieestee et estteeteesateeteessaeesseesaseesseesnsaesseeanseesseeenseesnseeseesseeenseesnseenseesnses
DUT ISSUES DDC SEEMENT REAM .....uvieeieeieeiiesieeeeste et e steesteesste e teesseesseesseeesseeenseesseesnseesnseaseessseenseesnseensessnseensenans
DUT Issues DDC Write.....cccceevvuveeennereriieeciireeene

DUT Issues DDC Short Read and Current Read
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Table 6-31. DUT ISSUES REGUIAr DDC REAM .....cceiuuiiiiitieeeiiiteetiee ettt ettt e sttt e st e e st e e st e e s e abeeesateeesasbeessabaeeesteeessbbeessabeeesnstaeesnns
Table 6-32. DUT IsSUES DDC SEGMENT REAM ...cciuuiiiiiieieiie ettt ettt ettt et e st e s s bt e e e it e e e s bt e e s sabteeeataeesnbbeessabeaasssaeesans
Table 6-33. DUT ISSUES DDC W ...eeutieieeriieeiteesiteesiee st estte et e sitesabeesateebeesatesbeesaeeesbeesateenseesaseesbaesnteesssesnseesaseenseesaseenseesnteenaseans
Table 6-34. DUT Receives DDC Write..................

Table 6-35. DUT Receives DDC Current Read
Table 6-36. DUT Receives Regular DDC Read
Table 6-37. DUT Receives DDC SEEMENT REAM......ccoiuiiiiiiiieiiiee ettt ettt sttt e st e e st e e e st e e s sabteeeateeessbbeessabaeesnnseeesans
Table 6-38. DUT RECEIVES DDC WL ...eiueeriiiieeiiteeiee st esite et e site st e stteeteesate s beesate e baesateesbtesaseesbaesnteesseeenseesaseenbeesaseensaesnteenaseans
Table 6-39. DUT Receives Short Read and Current Read — Various Errors

2 Background
2.1 Formatting of this Document

2.1.1 Formatting of Tests
Each test description uses a sequence of headings as shown in the following table:

Level Style Designation

1 Heading 1 Device Type Section: Source, Sink, Dongle, Cable
2 Heading 2 Test Category: Electrical, System, etc.

3 Heading 3 Test Group: Video, Audio, HDCP, etc.

4 Heading 4 Individual Major Test (common setup)

5 Heading 5 Test Objective, References, Equipment, Method
6 Heading 6 Minor Test (using previous major test setup)

2.1.2 Symbolic Terms Used in Test Definitions

A number of symbolic terms — variable names — are used in the description of tests. These terms indicate aspects
of the device under test, as described in the device’s Capability Declaration Form (CDF); and aspects of the test
equipment, as described in the methodologies.

Variables containing information about the device under test use the prefix CDF_.
Variables controlling aspects of the test equipment use the prefix TEST .
Measured parameters during tests use the prefix MEAS_.

A variable name which uses a Greek letter in its name in the MHL Specification may be represented here with the
Greek name spelled out. This facilitates use of the variable name in the test equipment. For example: ATg; is
represented in this document as DELTA TRF.
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2.1.3 TestDescriptions

2.1.3.1 Use of Subsections
Each test is described in a series of sections:

XXX.1  Test Objective

XXX.2  References

XXX.3  Required Test Equipment
XXX.4  Required Methodology

2.1.3.2 “Required” and “Recommended” Test Methodologies

Each test is described first by a required methodology, which explains the methodology for proper measurement
of the parameters or performance to PASS, FAIL or PASS (SKIP) the test. This method refers to one or more of the
required test equipment.

The test is then described by one or more recommended methodology, using specific fixtures and test equipment,
to guide the test to a compliant test result in actual practice. These recommended methodologies are included in
one or more separate documents, usually one per vendor of test equipment. Contact the MHL, LLC for details on
the documents available.

2.1.4 Capability Declaration Form and Test Results Form

Each device under test (DUT) arrives at the test center with a Capabilities Declaration Form (CDF). This form lists
the features of the DUT, as well as providing directions on how to setup the DUT for each feature and input or
output mode. Through the use of the details in the CDF the test engineer is able to setup each test and properly
exercise the DUT.

A test results form (TRF) is generated by the test center as the tests are performed. This TRF is delivered back to
the Adopter to show the PASS, FAIL or PASS (SKIP) result of each test.

2.1.5 Usages and Conventions
In addition to the Usages and Conventions defined in the MHL Specification (qg.v.), the following are used in this
Compliance Test Specification:

Ox#t_##t H##H Symbolizes a hexadecimal value, with the first field (#) representing exactly two bits, the second
field (##) representing exactly one bit, and the third field (###) representing exactly 8 bits. This
syntax is used throughout the tests covering CBUS. The 2 bits in the first field are the two header
bits in a CBUS packet; the 1 bit in the second field is the control bit; the 8 bits in the third field
are the eight payload bits. For example, 0x2_0_E3. Refer to Section 7.2.3 in the MHL
Specification.

Normal Mode  Normal Mode is equivalent to 24-bit Mode in the context of the format of video handling.
Normal Mode is different from PackedPixel Mode, and separate tests are defined in this CTS for
each.

2.2 TestResults
Each test in this Compliance Test Specification ends in a PASS, FAIL or PASS (SKIP) result.
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2.2.1 Definitions of Test Result Terminology

PASS

FAIL

PASS (SKIP)

Indicates that the device under test completed the recommended methodology with no
FAIL or SKIP results.

Indicates that the device under test failed to meet the requirements of one (or more)
steps in the recommended methodology. Usually this means that the device's
performance does fall within the bounds prescribed by the methodology, such as the
minimum and maximum limits of an electrical test. It may also mean that the device did
not implement a required feature, and the lack of such implementation was determined
by one or more steps in the methodology.

Indicates that the device under test did not complete the recommended methodology
because the conditions defined in the device's Capability Declaration Form, when
checked in the first step of the methodology, mean that the test does not apply to this
device under test. An example is the implementation of driving VBUS output, which is
not required for Source devices.

2.2.2 Requirement for Successful Completion of Compliance Testing
A device under test passes the compliance test suite if it completes the CTS with no FAIL results.

Revision 2.1 (fc02)
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2.2.3 Test Flow Usage of PASS, FAIL and PASS (SKIP)

CDF
»
START TEST CHECK CDF = Correct? i

Need to

‘-
run Test? ES

YES

Check a
Required Item

Skip next
Test Step?

Pass Step? NO—»()

NO—p

YES

Finished
Test Steps?

YES

Y

Y v
PASS (SKIP) < PASS > < FAIL >

Figure 1. Flowchart for CTS Test Flow

2.3 Test Equipment

A variety of equipment is needed for testing MHL products completely. Each piece is authorized and included by
name in the separate documents associated with the Main Required Methods of the Compliance Test
Specification. This section describes the technical requirements of the major pieces of equipment used in testing.

NOTE: The proper configuration of each piece of test equipment is criticial to the proper
functioning of the test. Compliance testing shall follow closely the instructions in each
Recommended Methodology to perform each test. Settings on equipment shall not be varied
outside of the Recommended Methodology in the performance of compliance testing.

NOTE: Care shall be taken by the test engineer in eliminating from the proximity of the device
under test any equipment or other device which may interfere with the accuracy of the tests.
Some DUTs use wireless technologies which, when active, may affect the accuracy of MHL-
related tests. Adopters shall indicate in the CDF scenarios which affect their DUT, as instructional
to the test engineer.
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2.3.1 TMDS Test Equipment
Refer also to equipment in Section 2.3.3 for electrical tests which require CBUS Test Equipment assistance.

2.3.1.1 High-bandwidth Digital Oscilloscope
TMDS measurements require a High-bandwidth Digital Oscilloscope:

e -3dB Bandwidth: DC to 8GHz or greater
e Sampling rate > 20Gsample/sec, when 2 or more channels are simultaneously sampling.
e  Sample memory: more than 20M samples per channel.

2.3.1.2 High-Bandwidth Probe
The High-Bandwidth Probe shall have the following performance characteristics:

e -3dB Bandwidth:
o Differential Probe for differential signal and single-ended signal: 8GHz or higher
o Active Probe for common-mode signal: 2GHz or higher

2.3.1.3 Low-bandwidth Digital Oscilloscope
RxSense measurements require a Low-bandwidth Digital Oscilloscope:

e -3dB Bandwidth: DC to 100MHz or greater
e Sampling rate > 500Msample/sec, when 3 or more channels are simultaneously sampling.
e  Sample memory: more than 1M samples per channel.

2.3.1.4 Passive Probe
The Passive Probe shall have the following performance characteristics to measure RSEN:

e -3dB Bandwidth: DC to 100MHz or greater

e Input resistance > 1M ohms

e Input capacitance < 200pF.

e More than 1 mega samples per second per channel.

2.3.1.5 Jitter and Eye Analyzer

The Jitter and Eye Analyzer shall function and process the MHL clock and data signals following the MHL Clock
Recovery Unit and the Reference Cable Equalizer specified in MHL specification 13.3.1.8 and 13.3.1.7. These are
usually implemented in Digital Oscilloscope software.

2.3.1.6 MHL Signal Generator
The MHL Signal Generator creates content streams at all modes supported by MHL.

e Generate MHL clock and data for all MHL defined format
e  Maximum output data bit rate: > 3Gbps
e Internal clock and data jitter generation (optional)

o Two independent jitter signals
o litter frequency: 100 KHz to 20MHz
o litter amplitude: maximum 1UI for 750Mbps — 3Gbps with 0.05Ul granulites
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2.3.1.7 Clock Jitter Generator
The Clock Jitter Generator shall generate clock (750MHz — 3GHz) with the following jitter characteristics:

e Two independent jitter signals
e Jitter frequency: 100 KHz to 20MHz
e Jitter amplitude: maximum 1UIl for 750Mbps — 3Gbps with 0.05Ul granulites

2.3.1.8 MHL Cable Emulator
The MHL Cable Emulator shall represent the differential and common-mode insertion losses specified in MHL
specification 13.8.2.1 and 13.8.2.2 for MHL+ and MHL- channels.

2.3.1.9 Transition Time Converter (TTC)
The transition time converter shall slow down the rise and fall times of output signals of MHL Signal Generator to
200ps (differential 20-80%) and 600ps (common-mode 20-80%).

2.3.1.10Combiner
® DCto18GHz
® Rise time 17 picoseconds typical
® DCinsertion loss 6 dB £ 0.05 dB maximum

® ACinsertion loss 6 dB + 0.5 dB maximum

2.3.1.11Bias Tee
® \Wideband, 0.1 -6 GHz
® Low insertion loss, 0.6 dB typical

® Good isolation, 40 dB typical

2.3.1.12Network Analyzer
e 4 ports
e 300 KHz to 8GHz
e Dynamic accuracy over the frequency range 300KHz — 8GHz
o Magnitude: <= (+/-)0.5dB from 0 to - 50dBm
o Phase: <= (+/-)4 degrees from 0 to - 50dBm

2.3.1.13TDR/TDT Oscilloscope
For TDR measurement:

e Bandwidth: >=18GHz

e  Pulse rise time: <= 75ps (10-90%)

e 2port

e Rise time adjustment capability to 200ps (20-80% differential) and 600ps (20-80% common-mode)
For TDT measurement:

e Bandwidth: >=18GHz

e  Pulse rise time: <= 75ps (10-90%)

e 4port
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2.3.2 MHL System-level Equipment

2.3.2.1 MHL Protocol Analyzer
The MHL Protocol Analyzer is able to take in a complete stream of content with discovery, authentication, etc.

e  MHL Pseudo Sink: Receive MHL stream and display on HDMI capable TV.

Receive MHL A/V stream, decode and re-transmit in HDMI format.
Detect A/V format, pixel encoding, pixel repetition.

Measure A/V timing.

Analyze A/V data and AVI InfoFrame.

Monitor EDID access.

O O O O O O

Verify RCP commands.

2.3.2.2 MHL Signal Generator
The MHL Signal Generator creates content streams at all modes supported by MHL.

e Generate MHL clock and data for all MHL defined format
e  Maximum output data bit rate: > 3Gbps
e Internal clock and data jitter generation (optional)

Two independent jitters

Jitter frequency: 100 KHz to 20MHz

Jitter amplitude: maximum 1UI for 750Mbps — 3Gbps with 0.05Ul granulites
Generate A/V format.

Generate A/V test pattern.

EDID access

O 0O O O O O O

Verify RCP commands.

Figure 2 and Figure 3 show the connection from MHL Signal Generator to the Sink DUT and to the Dongle DUT. The
Dongle DUT requires a downstream Sink device to show the signal. A Sink DUT which has no display requires a
downstream display device to show the signal.

1 T

HDMI MHL HDMI
HDMI-to-MHL MHL
HDMI Cable HDMI MHL Cable MHL HDMI Cable HDMI
PAG | connector » Connector Adaptor Connector » Hgm:nTeyc‘:;A DSBE:]I_'G Connector P> Connector i

| I

Figure 2. Recommended MHL Signal Generator and Adapter for Dongle Test.
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HDMI MHL
HDMI-to-MHL MHL
HDMI Cable HDMI MHL Cable MHL )
PAG | connector B Connector Adaptor Connector | B Hgg"n'nzyc‘:sf (SIS'II(')

Figure 3. Recommended MHL Signal Generator and Adapter for Sink Test.

2.3.3 CBUS Equipment

2.3.3.1 MHL-CBUS Protocol Generator / Analyzer

The MHL CBUS Protocol Generator / Analyzer is a test tool for analyzing and exercising Mobile High-Definition Link
(MHL) CBUS protocol.The tool comprising custom hardware and software is capable of generating and running
CBUS sequences for limits testing of the MHL Certification Test Specification, and generating validation reports for
in spec and out of spec conditions.

The tool:
1. Generates CBUS sequences for emulating either Source or Sink MHL devices. The tool is capable of varying
the electrical and timing parameters of the CBUS signal for conformance testing of MHL devices.
2. Monitors electrical and timing parameters of the CBUS, VBUS and MHL pins and indicates out of spec
conditions.
3. Captures CBUS, VBUS and MHL activity to a file, decodes the CBUS stream and flags errors.

2.3.3.2 MHL Test Cable (20cm)

The MHL Test Cable (20cm) is a minimum capacitance test cable for use with the CBUS tester. The cable has a male
uUSB connector for connection to an MHL Source port, and an HDMI connector for connection to an MHL Sink
port.

Figure 4. MHL Test Cable

2.3.3.3 Digital Oscilloscope
The Digital Oscilloscope is a digital waveform viewing instrument that allows observation of constantly varying
signal voltages.
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1. -3dB Bandwidth: DC to 500MHz or greater
Sampling rate > 1Gsample/sec, when 2 or more channels are simultaneously sampling.
3.  Minimum 2 channel, 4 channel preferred

2.3.3.4 CBUS Source Board

A CBUS Source board provides CBUS connection and discovery to an MHL Sink or MHL Dongle DUT. The CBUS
Source Board can be an MHL source device or an MHL CBUS Protocol Generator / Analyzer or an MHL RX/TX
Analyzer.

CBus
(&> —————— Source
CBus Device

CBus Source Board
Figure 5. CBUS Source Board
2.3.3.5 CBUS Sink Board

A CBUS Sink board provides CBUS connection and discovery to MHL Source DUT. The CBUS Sink board can be an
MHL sink device or an MHL CBUS Protocol Generator / Analyzer or an MHL RX/TX Analyzer.

Cbus

6)7 Sink

CBus Device

CBus Sink Board

Figure 6. CBUS Sink Board

2.3.3.6 CBUS RxSense Board
A CBUS RxSense Board (Source Emulation) provides CBUS control for RxSense test of a Sink DUT or Dongle DUT. A
CBUS RxSense Board (Sink Emulation) provides CBUS control for RxSense of a Source DUT.

2.3.3.7 MHL Direct Attach Source Extension Cable

The MHL Direct Attach Source Extension Cable is a minimum capacitance test cable for use with the CBUS tester in
cases where the DA Source DUT cannot successfully mate with the tester’s Sink (HDMI) input for mechanical
reasons. The cable has a female HDMI receptacle for connection to the DA MHL Source plug and an HDMI plug for
connection to an MHL Tester’s Sink port receptacle.
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Maobile High-DOefinition Link

Figure 7. MHL Direct Attach Source Extention Cable

2.3.3.8 MHL Direct Attach Sink Extension Cable

The MHL Direct Attach Sink Extension Cable is a minimum capacitance test cable for use with the CBUS tester in
cases where the DA Sink DUT cannot successfully mate with the tester’s Source (UuUSB) input for mechanical
reasons. The cable has a female uUSB receptacle for connection to the DA MHL Sink plug and an uUSB plug for
connection to an MHL Tester’s Source port receptacle.

Figure 8. MHL Direct Attach Sink Extension Cable
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2.3.4 MSCTestTool
The MSC Test Tool allows bi-directional communication with MSC packets between the test tool and the DUT.

| MHL
MHL Cable MHL MHL MSC
DUT c P LDMIType A Anal
onnector Connector nalyzer

Figure 9. MSC Test Tool
2.3.5 HDCP Equipment

2.3.5.1 HDCP Analyzer
The HDCP Analyzer is used for testing HDCP Transmitters by checking the stream of TMDS and the DDC traffic for

proper authentication and encryption.

| MHL HDMI

MHL-to-HDMI
MHL Source | MHL Cable MHL HDMI Cable HDMI
(DUT) | Connector — ™ oM Tope A Adaptor Connector [ ] Connector| HDCP Tester

Figure 10. MHL HDCP Analyzer

2.3.5.2 HDCP Emulator
The HDCP Emulator is used for testing HDCP Receivers, by creating a TMDS stream and managing the DDC

transactions in parallel for HDCP authentication. Responses from the Receiver are checked for compliance. The
output of the Receiver-under-test is checked to show proper decryption.

HDMI MHL
HDCP Tester | . HOM! Cable HDMI HDXAJ;();QCHL MHL Cable MHL MHL Sink
Connector P Connector p Connector I Hgﬂ;ﬁgﬁ (buT)

Figure 11. MHL HDCP Emulator
2.3.6 Adapters

2.3.6.1 Test Point Access (TPA) Boards
A TPA board provides connection between a DUT and test equipment. It includes a mating connector (Source side
Plug, Source side Receptacle, Sink side Plug, or Sink side Receptacle), connection ports (MHL+, MHL-, VBus, CBUS,
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VBUS VTERM_IN
¢) O
VBUS 9 Vrerm
R Rr1
MHL-
. ) VD.
Mating
Connector Rrz
9 Vem
Rtz
© Vps
MHL+
O O

GND CBUS

Rt =60 ohms + 1%, Ry, = 300 ohms * 1%

Figure 12. TPA Board with Termination

MHL

Mating Connector

Figure 13. TPA Board without Termination

The following types of MHL TPA boards are used in the subsequent CTS testing procedures. They are differentiated

by the mating connector type and existence of termination-resistor-network:

Table 2-1. MHL TPA Boards Description

MHL TPA

Description

MHL Testing

Source TPA-P-WT

Source side Plug connector and with termination-
resistor-network

Source DUT Testing and
Dongle Test Signal Calibration

DirSource TPA-R-
WT

Source side Receptacle connector and with
termination-resistor-network

Direct Attach Source DUT Testing

Source TPA-R-WO

Source side Receptacle connector and without
termination-resistor-network

Dongle DUT Testing and
Cable Testing (Source Side)

Sink side Receptacle connector and with

Sink TPA-R-WT
n termination-resistor-network Sink Test Signal Calibration
Sink TPA-P-WO S|n!< side Plug connector and without termination- . .
resistor-network Sink DUT Testing
Sink TPA-R-WO Sink side Receptacle connector and without

termination-resistor-network

Cable Testing (Sink Side)

Revision 2.1 (fc02)
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DirSink TPA-R-
wo'

Sink side Receptacle connector and without
termination-resistor-network Direct Attach Sink DUT Testing

Notes on Table 2-1:
1. If direct attach sink DUT has the same plug type connector as the Dongle device, then DirSink TPA-R-WO is

the same as Source TPA-R-WO.

2.3.6.2 RxSense (RSEN) Test Point Access (TPA) Boards
The following two types of TPA boards will be used for RxSense Impedance testing on Source, Sink, and Dongle
DUTs:

1. Source TPA-RSEN: Used for Source DUT RxSense Impedance detection test
2. Sink/Dongle TPA-RSEN: Used for Sink and Dongle DUTs RxSense Impedance test

Vierm MHL+MHL- VBus
()

Source Cbus Tester
DUT (Sink Emulation)
- —-
Mating Mating
Connegtor 1 — Connector 2
al =
O
(o
CBus GND

Figure 14. TPA Board for Source RxSense Test (Source TPA-RSEN)
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Figure 15. TPA Board for Sink and Dongle RxSense Test (Sink/Dongle TPA-RSEN)

2.3.7 Miscellaneous

2.3.7.1 SMA Coaxial Cable
e  -3dB Bandwidth: 10GHz or greater
e 50 ohm impedance

2.3.7.2 DC Source-Meter
e ISVM: Can measure the voltage (0 — 10V, 0.1mV resolution and accuracy or better) with controlling the
drain current (0 — 1A, 0.1uA resolution and accuracy or better)

2.3.7.3 Digital Multi-meter
A DC Multi-meter is needed to measure DC voltages at various test points.

e DCVoltage

o DCvoltage resolution <= 1uV when range is 0 — 1mV

o DCvoltage accuracy <= +/- 10uV when range is 0 — 1mV
e DCResistance

o DCresistance resolution is more than 3 digits

o DCresistance accuracy <= 1%

o Maximum measurable resistance >= 1M ohms
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2.3.7.4 DC Power Supply
A DC Power Supply is needed to drive the TPA boards. A dual mode power supply would be preferred.

e Voltage range: 0 — 10V
e Voltage accuracy: <= +/- 1%
e  Current: maximum 1A

2.3.7.5 DC Block
e -3dB BW: 18GHz or greater

2.4 Required Video and Audio Patterns
Some tests in this specification require the generation or measurement of specific video patterns or audio content
streams.

2.4.1 Required Video Patterns

2.4.1.1 Gray Ramp Pattern

The Gray Ramp pattern creates a full video field or frame with a changing color, ranging from black on the left to
white on the right, repeating across the width of the screen. The pixel data values for the range from 'black’ to
'white' depend on the color space used on the link. A formula for 'gray' in RGB and YCbCr color spaces is shown in
Figure 16.

{[Red = Green = Blue = Mod(i + Black, White)]for i = 0 to (LineWidth — 1) step 1 }for each line in frame
{[Luma = Mod(i + Black, White), Chroma = 128]for i = 0 to (LineWidth — 1) step 1

Figure 16. Gray Ramp Color Derivation

The limited range and full range values for R, G, B, Y, Cb and Cr for 'black' and 'white' are defined in the CEA-861E
Specification, Section 5.4.

The Gray Ramp pattern for PackedPixel mode is the corresponding pattern varying from the minimum luma on the
left to the maximum luma on the right.

Figure 17. Representative Gray Ramp Video Patterns

Representative Gray Ramp patterns are shown in Figure 17, with a 1920x1080 pattern on the left, and a 720x480
pattern on the right.
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MHL Source DUTs are required to output this Gray Ramp pattern in some tests. MHL Sink and Dongle DUTs are
required to render, or pass downstream this Gray Ramp pattern in some tests. Refer to each test’s required
methodology for specific video timings, normal versus PackedPixel mode, etc.

Some test equipment is also required to output this Gray Ramp pattern in some tests. Refer to each test's required
methodology for specific video timings, normal versus PackedPixel mode, etc.

2.4.1.2 Chess Board Pattern
The fully saturated black and white Chess Board pattern is required in the Source pixel encoding test and the
Source full/limited range test. MHL Source DUTs are required to output this Chess Board pattern in some tests.

For the Chess Board pattern, the Source device creates forty-eight blocks of color, either black or white, as shown
in Figure 18. Each rectangular region thus created alternates from black in one region to white in the neighboring
regions, beginning with a white rectangle in the upper-left portion of the screen, and ending with a white rectangle
in the lower-right portion of the screen.

Note that exact dimensions in pixels and rows of each rectangular region will vary according to the video format,
but the color will change seven times moving left-to-right across each row, and change five times moving top-to-
bottom on each column.

The limited range and full range values for R, G, B, Y, Cb and Cr are defined in the CEA-861E Specification, Section
5.4.

Figure 18. Chess Board Video Pattern

2.4.1.3 3D Video Patterns
No specific 3D video pattern is required, but when testing 3D video mode support the pattern output from the
Source DUT should distinctly show the desired 3D effect.
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2.4.2 Required Audio Patterns

2.4.2.1 1 Kilohertz Audio Sinusoidal Tone
An MHL Source DUT, while being tested, shall be capable to generate a 1 kHz sinusoidal tone at a 32kHz, 44.1kHz

and/or 48kHz sampling rate that is supported on its MHL output.

An MHL Signal Generator shall be capable to generate a 1kHz sinusoidal tone at 32kHz, 44.1kHz and 48kHz

sampling rate.
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2.5 Measurement Methods

2.5.1 CBUS Electrical Measurements

2.5.1.1 CBUS Voltage Level Measurement Technique
Various measurement points for determining the HIGH and LOW logic levels on CBUS are shown in Figure 19.

2.5.1.1.1 Measuring Falling Edge Rate
The measurement is the time from when CBUS voltage falls below VOH_CBUS{min} [Point A in the figure] until the
voltage falls below VOL_CBUS{min} [Point B in the figure].

2.5.1.1.2 Measuring Rising Edge Rate
The measurement is the time from when CBUS voltage rises above VOL_CBUS{min} [Point D in the figure] until the
voltage rises above VOH_CBUS{min} [Point E in the figure].

2.5.1.1.3 Measuring Drive High Time
The measurement is the time from when the CBUS voltage starts rising above its stable LOW value [Point C in the
figure] until the time the voltage starts dropping after the drive is removed [Point F in the figure].

500 mV per d|v

200 nS per div

R g"'VTERIVI CBUS{Mir’l}"'

e e

O —
VOH_CBUS{Min}

ittt Sl sl ettt

Figure 19. CBUS Voltage Level Waveform
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2.6 Revision History
Each released version of this specification shall record the highlights of its changes in this section. Cross-references
to the pertinent pages may be included as appropriate.

Revision Highlights
December 2010 MHL Compliance Test Specification
Contains no test methodologies for PackedPixel mode.
February 2011 MHL Compliance Test Specification
Add recommended methodologies for Dongle and Cable device testing.
MHL Compliance Test Specification Revision 1.1
Add automated methods for specific test equipment.
MHL Compliance Test Specification Revision 1.2
MHL Compliance Test Specification Revision 2.0

Add tests to cover new requirements in MHL 2.0 Specification.

Remove Recommended Methods to separate documents.

Divide tests with both Normal and PackedPixel mode sub-tests into separate test indices.
Add CDF field definition listing to Appendix.

MHL Compliance Test Specification Revision 2.1
Remove CDF_xxx_CBUS_THRESHOLD_V parameter and use MHL 2.1 measurement method.
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3.1 Electrical Tests

3.1.1 TMDS Electrical Tests

3.1.1.1 Standby (Off) Output Voltage: Vorr

Application: Source

3.1.1.1.1 Test Objective
This test measures that the MHL source output voltage is within the specified level limits when the source device is
in Standby State or power off mode as specified in the CDF.

3.1.1.1.2 References

[MHL] Table 13-5 Source Device DC Characteristics at TP1: Viggm — 10mV <= Vger <= Vi + 10mV

3.1.1.1.3 Required Test Equipment

Digital Multi-meter

Source TPA-P-WT or DirSource TPA-R-WT

DC Power Supply
CBUS Sink Board

3.1.1.14 Required Methodology

DC Power Supply

3.3V
TP1 5V +/-5% GND

DUT
Source
Device

TPA-P-WT  Vreru (o)
Mated |Connec or

DirSource Vo.
| TPA-R-WT

Veu (2)

| CBus

Figure 20. Source — Vg — Test

(o)

©

CBus Sink
Board

Setup

Digital Multi-

Meter

Perform the following test for all stand-by and power off modes specified in the CDF. (If neither stand-by nor

power off mode is specified in the CDF, this test is not performed. Record a PASS (SKIP) in the TRF.)
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1. If CDF_PROC_SOURCE_POWER_STANDBY is defined, use the procedure to put the DUT into standby
mode; else end the test with PASS (SKIP).
2. Connect the equipment as shown in Figure 20 and unplug the DUT from the Source TPA-P-WT or
DirSource TPA-R-WT board.
3. Turn on the DC Power Supply and provide power to Viggm v and VBus.
4. Measure baseline voltages (Vgaseune) between Vp, and Vigry and between Vp. and Viggwm for Vigrm =
Vigrm{min} 3.135V and Vqygrym = Vgrm{max} 3.465V without DUT attached.
5. Plug the DUT to the Source TPA-P-WT or DirSource TPA-R-WT board.
6. Putthe DUT in the power mode following the instruction in CDF. VBus provision should follow the
instruction in CDF.
7. Set Vigam = Vregam{min} 3.135V.
8. Measure the voltage (Vorr_perore_compensation) between Vo, and Viggy.
9. Measure the voltage (Vore_serore_compensation) between Vp_and Vigg.
10. Record Vo values for Vi, and Vp.; Vorr = Vore_serore_compensation = Veaseuine:
11. Repeat steps 7 —9 for Viggm = Vregrm{max} 3.465V..
12. If all recorded Vo values are within +/- 10mV (inclusive), PASS. Otherwise FAIL.
3.1.1.2 Single-ended High Level Voltage: Vsg nicn
Application: Source
3.1.1.2.1 Test Objective

This test confirms that the single-ended high output voltage level is within the specified limits when the source

device is in normal mode.

3.1.1.2.2

References

[MHL] Table 13-5 Source Device DC Characteristics at TP1: Vyggy — 540mV <= Ve gy <= Vrgrm + 10mV

3.1.1.2.3

Required Test Equipment

High-bandwidth Digital Oscilloscope
High-Bandwidth Probe

CBUS Sink Board

Source TPA-P-WT or DirSource TPA-R-WT
DC Power Supply
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3.1.1.2.4 Required Methodology

DC Power Supply

3.3V
TP1 5V +/-5% GND

Differential
| Probe
+
DUT TPA-P-WT  Vrerm (o) Digital Oscilloscope
Source Mated [Connegtor or -
Device DirSource  Vo- () +
TPA-R-WT Differential
Veu (0) Probe
CBus
(T)
CBus
Sink
Board

Figure 21. Source — Vg gy Test Setup

Connect the equipment as shown in Figure 21.
2. Turn on the DC Power Supply.
3. Turn on the DUT and enable MHL output signal through Device Discovery and CBUS Information Exchange
with the CBUS Sink Board.
Set the DUT so that the DUT outputs MHL Gray Ramp data streams in the lowest MHL data bit rate.
5. Set the Digital Oscilloscope horizontal setting: sampling rate >= 20Gsa/sec and approximately 10 bits
displayed on the screen.
6. Probe the measurement points with two differential probes as shown in Figure 21.
Set Vygrm = Vrgrm{min} 3.135V.
8. Measure Vg pigh-
a. Pattern trigger for L-H-H-H-H at the mid-point of the transition edge to the V¢ iy Level.
b. Display voltage histogram for the third 'H' bit.
c. Capture 1,000 repetitions.
d. Record histogram mode value for the Vs 61 value for the given Vg
9. Set Vigrm = Vierm{max} 3.465V.
10. Repeat step 8.
11, If Vrggm — 540mV <= Ve g <= Vrerm + 10mV for all recorded Vs yin values, PASS. Otherwise FAIL.

3.1.1.3 Single-ended Low Level Voltages: Vsg Low

Application: Source

3.1.1.3.1 Test Objective

This test confirms that the single-ended low output voltage level is within the specified limits when the source
device is in normal mode.
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3.1.1.3.2 References
[MHL] Table 13-5 Source Device DC Characteristics at TP1: Vyggy — 1760mV <= Vg 0w <= Vrggm — 700mV

3.1.1.3.3 Required Test Equipment
High-bandwidth Digital Oscilloscope
High-Bandwidth Probe

CBUS Sink Board

Source TPA-P-WT or DirSource TPA-R-WT
DC Power Supply

3.1.1.3.4 Required Methodology

DC Power Supply

3.3V
TP1 5V +/-5% GND

Differential
Probe

+

Digital Oscilloscope

DUT
Source Mated fonnedtor
Device DirSource Vo
TPA-R-WT

VCM

+

Differential
Probe

CBus
()

Figure 22. Source — Vg ow Test Setup

1. Connect the equipment as shown in Figure 22.
2. Turn on the DC Power Supply.
3. Turn on the DUT and enable MHL output signal through Device Discovery and CBUS Information Exchange
with the CBUS Sink Board.
Set the DUT so that the DUT outputs MHL Gray Ramp data streams in the lowest MHL data bit rate.
5. Set the Digital Oscilloscope horizontal setting: sampling rate >= 20Gsa/sec and approximately 10 bits
displayed on the screen.
6. Probe the measurement points with two differential probes as shown in Figure 22.
7.  Set Viggm = Vrgrmiming} 3.135V.
8. Measure Vg ow.
a. Pattern trigger for H-L-L-L-L at the mid-point of the transition edge to the Vs jow Level.
b. Display voltage histogram for the third 'L' bit.
c. Capture 1,000 repetitions.
d. Record histogram mode value for the V¢ 0w value for the given Vqiggm.
9. Set Vigrm = Vierm{max} 3.465V.
10. Repeat step 8.
11. If Vggm — 1760mV <= Ve 10w <= Vrerm — 700mV for all recorded Ve 10w values, PASS. Otherwise FAIL.
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3.1.1.4 Differential Output Swing Voltage: Vprswine

‘ Application: Source ‘

3.1.14.1 Test Objective
This test confirms that the differential output voltage swing amplitude is within the specified limits when the
source device is in normal mode.

3.1.1.4.2 References
[MHL] Table 13-5 Source Device DC Characteristics at TP1: 600mV <= Vprswing <= 1000mV

3.1.1.43 Required Test Equipment
High-bandwidth Digital Oscilloscope
High-Bandwidth Probe

CBUS Sink Board

Source TPA-P-WT or DirSource TPA-R-WT
DC Power Supply

3.1.1.4.4 Required Methodology

DC Power Supply

3.3V
TP1 5V +/-5% GND

Differential
Probe
| VBUs Vrermin GND Vp, (o) M
Source B Didital
DUT TPA-P-WT Vo (o) o _"9
Source Mated {onnector or + scilloscope
Device DirSource Ven(® -
TPA-R-WTV Dif"faerebnt al
CBus TER robe
CBus
Sink
Board

Figure 23. Source — Vpeswing T€St Setup

1. Connect the equipment as shown in Figure 23.

2. Turn on the DC Power Supply.

3. Turn on the DUT and enable MHL output signal through Device Discovery and CBUS Information Exchange
with the CBUS Sink Board.
Set the DUT so that the DUT outputs MHL Gray Ramp data streams in the lowest MHL data bit rate.

5. Set the Digital Oscilloscope horizontal setting: sampling rate >= 20Gsa/sec and approximately 10 bits
displayed on the screen.

6. Probe the measurement points with the differential probe as shown in Figure 23.

7.  Set Vigrm = Vrgrmiming} 3.135V.

8. Measure Vprswing-
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a. Display voltage histogram for differential high and low levels of the middle five bits.
Capture 10,000 repetitions.
c. Record the histogram mode values of the differential high and low levels and calculate Vprswing
for the given Vigrm.
9. Set Vigrm = Vrerm{max} 3.465V.
10. Repeat step 8.
11. If 600mV <= Vpeswing <= 1000mV for all recorded Vpeswing Values, PASS. Otherwise FAIL.

3.1.1.5 Common-mode Output Swing Voltage: Vcuswing

Application: Source

3.1.1.5.1 Test Objective
This test confirms that the common-mode output voltage swing amplitude is within the specified limits when the
source device operates in normal mode.

3.1.1.5.2 References
[MHL] Table 13-5 Source Device DC Characteristics at TP1: 360mV <= Vcpswing <= Min (720mV, 0.85 Vpeswing)

3.1.1.5.3 Required Test Equipment
High-bandwidth Digital Oscilloscope
High-Bandwidth Probe

CBUS Sink Board

Source TPA-P-WT or DirSource TPA-R-WT
DC Power Supply

3.1.1.5.4 Required Methodology

DC Power Supply

3.3v
TP1 5V +/-5% GND

Differental
| VBUs Vrermn GND Vp, Probe
Source +

DUT TPA-P-WT  Vp.
Source Mated {Tonnegctor or
Device DirSource Vew(® +

Digital
Oscilloscope

Different|a
Probe

Figure 24. Source — V¢eyswing Test Setup

1. Connect the equipment as shown in Figure 24.
2. Turn on the DC Power Supply.
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3. Turn on the DUT and enable MHL output signal through Device Discovery and CBUS Information Exchange
with the CBUS Sink Board.
4. Setthe DUT so that the DUT outputs MHL Gray Ramp data streams in the lowest MHL data bit rate.
5. Set the Digital Oscilloscope horizontal setting: sampling rate >= 20Gsa/sec and approximately 3 MHL clock
cycles displayed on the screen.
. Probe the measurement points with the differential probe as shown in Figure 24.
7. Set Vigam = Vregam{min} 3.135V.
8. Measure Vemswing-
a. Display voltage histogram on the middle 20 % of MHL Clock high period for the common-mode
high level.
b. Capture 10,000 repetitions.
c. Record the histogram mode value for the common-mode high level.
Display voltage histogram on the middle 20 % of MHL Clock low period for the common-mode
low level.
e. Capture 10,000 repetitions.
f.  Record the histogram mode value for the common-mode low level.
g. Calculate Vepswing for the given Viggm.
9. Set Vigrm = Vrerm{max} 3.465V.
10. Repeat step 8.
11. If 360mV <= Vepmswing <= Min (720mV, 0.85 Vprswing) for all recorded Vepswing Values, then PASS. Otherwise
FAIL. [Vorswing Shall be obtained prior to this test following the procedures in Section 3.1.1.4.4.]

3.1.1.6 Differential Rise and Fall Times: Tr pr, Tr pr

‘ Application: Source ‘

3.1.1.6.1 Test Objective
This test confirms that the rise and fall times of the differential output signal are equal to or larger than the
minimum limit.

3.1.1.6.2 References
[MHL] Table 13-6 Source Device AC Characteristics at TP1: Tg pe >= 75ps and T¢ pe >= 75ps

3.1.1.6.3 Required Test Equipment
High-bandwidth Digital Oscilloscope
High-Bandwidth Probe

CBUS Sink Board

Source TPA-P-WT or DirSource TPA-R-WT
DC Power Supply
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3.1.1.6.4 Required Methodology

DC Power Supply

3.3v
TP1 5V +/-5% GND

Differential
Probe
| VBUS Vrerun GND Vp(o) o
Source ~ Digital
Ut TPAPWT Vo Oscilllg)lsio e
Source Mated {fonnegctor or + p
Device DirSource Veu(® -
TPA-R-WT Different(al
CBus TER Probe
?
CBus
Sink
Board

Figure 25. Source — Tg pr and T; p Test Setup

1. Connect the equipment as shown in Figure 25.
2. Turn on the DC Power Supply.
3. Turn on the DUT and enable MHL output signal through Device Discovery and CBUS Information Exchange
with the CBUS Sink Board.
4. Setthe DUT so that the DUT outputs MHL Gray Ramp data streams in the highest supported MHL data bit
rate.
5. Set Vigam = Vregrm{min} 3.135V.
6. Measure the differential high and low levels following the procedures in 3.1.1.4 for the given Vg and
MHL data bit rate.
7. Set the Digital Oscilloscope horizontal setting: sampling rate >= 20Gsa/sec and approximately 2 bits
displayed on the screen.
8. Probe the measurement points with the differential probe as shown in Figure 25.
9. Measure Tg pe and T¢ pe.
a. Edge-trigger at the mid-level of rising transition for Ty _p¢ and falling transition for T py.
b. Capture 10,000 repetitions for each case.
c. Record the mean values of the 20% - 80% rising (T p¢) and falling (Tr p) transition times for the
given Vigrm and MHL data bit rate.
10. Set Vigrm = Vyerm{max} 3.465V.
11. Repeat steps 6 -9.
12. If Tg pr >= 75ps and T¢ pe >= 75ps for all recorded Tg pr and T¢ pe values, then PASS. Otherwise FAIL.
3.1.1.7 Common-mode Rise and Fall Times: Tg cm, Tr cm
Application: Source
3.1.1.7.1 Test Objective

This test confirms that the rise and fall times of the common-mode output signal are within the specified limits.
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References

[MHL] Table 13-6 Source Device AC Characteristics at TP1: 600ps <= Tz ¢v <= 2500ps and 600ps <= T¢ ¢y <= 2500ps

3.1.1.7.3

Required Test Equipment

High-bandwidth Digital Oscilloscope
High-Bandwidth Probe

CBUS Sin
Source T

k Board
PA-P-WT or DirSource TPA-R-WT

DC Power Supply

3.1.1.7.4

Required Methodology

DC Power Supply

3.3V
TP1 5V +/-5% GND

Differentia
| VBUS Vrerun GND Vp (o) Probe
Source T
DUT TPA-P-WT Vp. .
29 - Digital
Source Mated {Connector or Oscilloscope
Device DirSource  Ven( + scl p
TPA-R-WT g
CBus V1er Different(al

Figure 26. Source — Tz v and T; ¢y Test Setup

1. Connect the equipment as shown in Figure 26.
2. Turn on the DC Power Supply.
3. Turn on the DUT and enable MHL output signal through Device Discovery and CBUS Information Exchange
with the CBUS Sink Board.
4. Setthe DUT so that the DUT outputs MHL data streams in the highest supported MHL data bit rate.
5. Set Vigam = Vregrm{min} 3.135V.
6. Measure the common-mode high and low levels following the procedures in 3.1.1.5 for the given Vg
and MHL data bit rate.
7. Set the Digital Oscilloscope horizontal setting: sampling rate >= 20Gsa/sec and approximately 1 MHL clock
cycle displayed on the screen.
8. Probe the measurement points with the differential probe as shown in Figure 26.
9. Measure Tg v and Te e
a. Edge-trigger at the mid-level of rising transition for Ty oy and falling transition for Tg_cm.
b. Capture 10,000 repetitions for each case.
c. Record the mean values of the 20% - 80% rising (Tg_cm) and falling (Tg_cwm) transition times for the
given Vigrm and MHL data bit rate.
10. Set Vigrm = Vyerm{max} 3.465V.
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11. Repeat steps 6 -9.
12. If 600ps <= Tg_cm <= 2500ps and 600ps <= T¢ cy <= 2500ps for all recorded Tg_cm and T ¢y values, then
PASS. Otherwise FAIL.

3.1.1.8 Differential Intra-Pair Skew: Tskew pr

‘ Application: Source

3.1.1.8.1 Test Objective
This test is replaced with tests 3.1.1.17, 3.1.1.18, 3.1.1.19, and 3.1.1.20 for DUTs which support PackedPixel mode;
and with tests 3.1.1.17, 3.1.1.18 for DUTs which do not support PackedPixel mode.

3.1.1.8.2 References
[MHL] Table 13-6 Source Device AC Characteristics at TP1: Tscew pr <= Min(0.12Tgr, 50ps)

3.1.1.8.3 Required Test Equipment

3.1.1.84 Required Methodology
This test is replaced with tests for DUTs which support PackedPixel mode.
This test is replaced with tests for DUTs which do not support PackedPixel mode.

3.1.1.9 Common-Mode Intra-Pair Skew: Tskew cm

31.1.9 Application: Source

3.1.19.1 Test Objective
This test is replaced with tests 3.1.1.17, 3.1.1.18, 3.1.1.19, and 3.1.1.20 for DUTs which support PackedPixel mode;
and with tests 3.1.1.17, 3.1.1.18 for DUTs which do not support PackedPixel mode..

3.1.1.9.2 References
[MHL] Table 13-6 Source Device AC Characteristics at TP1: Tskew cm <= Min(0.12Tgr, 50ps)

3.1.1.9.3 Required Test Equipment

3.1.194 Required Methodology
This test is replaced with tests for DUTs which support PackedPixel mode.
This test is replaced with tests for DUTs which do not support PackedPixel mode.

3.1.1.10MHL Clock Duty Cycle in Normal Mode

Application: Source

3.1.1.10.1 Test Objective
This test confirms that the MHL clock duty cycle in Normal Mode does not exceed the limits allowed by the
specification.

3.1.1.10.2 References
[MHL] Table 13-6 Source Device AC Characteristics at TP1: 35%T <= Clock Duty Cycle <= 65%T .
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3.1.1.10.3 Required Test Equipment
High-bandwidth Digital Oscilloscope
High-Bandwidth Probe

CBUS Sink Board

Source TPA-P-WT or DirSource TPA-R-WT
DC Power Supply

3.1.1.10.4 Required Methodology

DC Power Supply

3.3V
TP1 5V +/-5% GND

o ° °

Differentja
| VBUS Vrerm v GND Vi, (e .
T
DUT Vo.(o .
Source ° - Digital
Source Mated {Connegtor TPA-P-WT Oscill
Device VeuCe + scilloscope
\% ° Different|al
CB TERI
| ? us Probe
CBus
Sink
Board

Figure 27. Source — MHL Clock Duty Cycle Test Setup

1.

10.
11.

Connect the equipment as shown in Figure 27.
Turn on the DC Power Supply.
Turn on the DUT and enable MHL output signal through Device Discovery and CBUS Information Exchange
with the CBUS Sink Board.
Set the DUT so that the DUT outputs MHL Gray Ramp data streams in the highest supported MHL data bit
rate in Normal Mode.
Set Vygrm = Vrgrm{min} 3.135V.
Set the Digital Oscilloscope horizontal setting: sampling rate >= 20Gsa/sec and approximately 10 MHL
clock cycle displayed on the screen.
Probe the measurement points with the differential probe as shown in Figure 27.
Measure the duty cycle.
a. Edge-trigger at the mid-level of rising transition edge of the common-mode signal.
b. Capture 10,000 repetitions.
c. Record the mean values of the duty cycle for the given Vgy and MHL data bit rate.
Set Vigrm = Vrerm{max} 3.465V.
Repeat step 8.
If 35%Tyn.<= Clock Duty Cycle <= 65%Ty, for all recorded Clock Duty Cycle values, then PASS. Otherwise
FAIL.
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3.1.1.11 MHL Clock Jitter in Normal Mode

‘ Application: Source ‘

3.1.1.11.1 Test Objective
This test confirms that the MHL Clock output does not contain excessive jitter larger than the limit allowed by the
specification in Normal Mode.

3.1.1.11.2 References

[MHL] Figure 13-13 MHL Clock Jitter at TP1:
Tew_urrer_tp1 <= 0.25Tgr + 200ps, up to 2.25Gbps
Tewk_nrrer_Tp1 <= 0.7Tgir, above 2.25Gbps

3.1.1.11.3 Required Test Equipment

3.1.1.11.4 Required Methodology
This test is replaced by test 3.1.1.17.

3.1.1.12MHL Data Eye Diagram in Normal Mode

Application: Source

3.1.1.12.1 Test Objective
This test confirms that the MHL Data output has signal quality that meets the eye opening required by the
specification in Normal Mode.

3.1.1.12.2 References
[MHL] Figure 13-14 Differential Eye Diagram Mask at TP1
[MHL] Figure 13-15 MHL Data Jitter at TP1

3.1.1.12.3 Required Test Equipment

3.1.1.12.4 Required Methodology
This test is replaced by test 3.1.1.18.

3.1.1.13RxSense Impedance

Application: Source

3.1.1.13.1 Test Objective
This test confirms that the Source recognizes, and responds correctly to, the allowed ranges of Sink RxSense
impedance as defined in the specification.

3.1.1.13.2 References

[MHL] Table 13-9 Sink Device Impedance Characteristics at TP2:
RxSense Active: Zgysense term <= 100K ohms
TMDS Termination: Zgysense tmps <= 70 ohms
RxSense Open (leakage current): Igysense 1eak <= 2 UA
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[MHL] Table 13-31 and 13-32

3.1.1.13.3

TSRC:RXSENSE_CHK
TSRCﬁRXSENSEfD EGLITCH

TSRC:CBUSfTMDSfDIS

Low-Bandwidth Digital Oscilloscope

Passive Probe

CBUS Tester (Sink Emulation)

Source TPA-RSEN
DC Power Supply

Required Test Equipment

43/391

MHL™ (Mobile High-definition Link)
Compliance Test Specification -- Main Required Methods

ed C

nnector

3.1.1.13.4 Required Methodology
DC Power Supply
3.3V
5V +/-5% GND
I o—l—L
>—C—©
| VBus Vrerm  GND
DUT Source
Source Mated {Connegctor TPA_ Mat
Device RSEN
CBUS MHL- MHL+
Scope
CH1 CH2 CH3 CH4
B B ®

Figure 28. Source — RxSense Test Setup

w

0 X N U e

Connect the equipment as shown in Figure 28.
Turn on Source DUT and CBUS Tester (Sink Emulation).
Perform MHL discovery using CBUS Tester (Sink Emulation).

a. Information: At the end of this step, Source DUT should be in MHL discovered state.

CBUS Tester
(Sink Emulation)

Verify that the Source DUT is in a discovered state. FAIL if DUT does not respond to CBUS command.

Wait Tspe_rxsense_cnk{min} then set CBUS Tester(Sink Emulation) RxSense to Zgysense term {maxt.

Wait 1 sec, verify that Source DUT stays connected. FAIL if DUT does not respond to CBUS command.
Set CBUS Tester (Sink Emulation) RxSense to Zgysense_tvps {max}.
Use the CBUS Tester (Sink Emulation) to send PATH_EN=1 packet to Source DUT.
Wait for Source DUT to send PATH_EN=1 packet to CBUS Tester (Sink Emulation).
a. Source device may send video to the Sink after completion of this step.
10. Wait 1 sec, verify that Source DUT stays connected. FAIL if DUT does not respond to CBUS command.
11. Use the CBUS Tester (Sink Emulation) to send PATH_EN=0 packet to Source DUT.
12. Wait for Source DUT to send PATH_EN=0 packet to CBUS Tester (Sink Emulation).
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15.

16.
17.

18.
19.

Compliance Test Specification -- Main Required Methods

Set CBUS Tester (Sink Emulation) RxSense to Zgysense term {Max}.
Wait 1 sec, verify that Source DUT stays connected. FAIL if DUT does not respond to CBUS command.
Set CBUS Tester (Sink Emulation) to drive Igxsense teak {max} for Tepe rxsense pecurcimin} into Source DUT.
a. Info: This time is shorter than the amount the Source DUT must wait to disconnect upon loss of
RxSense.
b. After Tspe rxsense_pecurcnimin}, set CBUS Tester to revert to Zpysense_term {Max} impedance.
Verify that Source DUT stays connected. FAIL if DUT does not respond to CBUS command.
Set CBUS Tester (Sink Emulation) to drive lpxsense_teak {max} for Tsre_axsense_pecuren{max} +Tsre_caus_tvps_pis -
Tsre_rxsense_pecurcHi{min} into Source DUT.
a. Info: This time is longer than the time within which the Source must disconnect upon loss of
RxSense.
b. After (Tspc_rxsense_pecurc{max} + Tspe_caus_tmps_ois — Tsrc_rxsense_pecurciiming}), set CBUS Tester to
revert to Zgysense_term {Max} impedance.
Verify that Source DUT disconnects. FAIL if DUT responds to CBUS command.
Verify time between falling edges of MHL+/- and CBUS signal. FAIL if time is > (Tsgc_rxsense_petircH +
Tsre_ceus_Tmps_pis ) after MHL disconnect, else PASS.

3.1.1.14MHL Clock Duty Cycle in PackedPixel Mode

Application: Source

3.1.1.14.1 Test Objective
This test confirms that the MHL clock duty cycle in PackedPixel Mode does not exceed the limits allowed by the

specification.

3.1.1.14.2 References
[MHL] Table 13-6 Source Device AC Characteristics at TP1: 35%Tyy_pp <= Clock Duty Cycle <= 65%Twu_pp

3.1.1.14.3 Required Test Equipment
High-bandwidth Digital Oscilloscope
High-Bandwidth Probe

CBUS Sink Board

Source TPA-P-WT or DirSource TPA-R-WT
DC Power Supply

3.1.1.14.4 Required Methodology

1.
2.
3.

Connect the equipment as shown in Figure 27.

Turn on the DC Power Supply.

Turn on the DUT and enable MHL output signal through Device Discovery and CBUS Information Exchange
with the CBUS Sink Board.

Set the DUT so that the DUT outputs MHL Gray Ramp data streams in the highest supported MHL data bit
rate in PackedPixel Mode.

Set Vrgrm = Vrgrm{min} 3.135V.

Set the Digital Oscilloscope horizontal setting: sampling rate >= 20Gsa/sec and approximately 10 MHL
clock cycle displayed on the screen.

Probe the measurement points with the differential probe as shown in Figure 27.
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8. Measure the duty cycle.
d. Edge-trigger at the mid-level of rising transition edge of the common-mode signal.
e. Capture 10,000 repetitions.
f.  Record the mean values of the duty cycle for the given Vg and MHL data bit rate.
9. Set Vigrm = Vrerm{max} 3.465V.
10. Repeat step 8.
11. If 35%Tmui_pp <= Clock Duty Cycle <= 65%Twy._pp for all recorded Clock Duty Cycle values, then PASS.
Otherwise FAIL.

3.1.1.15MHL Clock Jitter in PackedPixel Mode

Application: Source

3.1.1.15.1 Test Objective
This test confirms that the MHL Clock output does not contain excessive jitter larger than the limit allowed by the
specification in PackedPixel Mode.

3.1.1.15.2 References

[MHL] Figure 13-13 MHL Clock Jitter at TP1:
Tew_ymrer_tp1 <= 0.25Tgr + 200ps, up to 2.25Gbps
Tew _ymrer_p1 <= 0.7Tgr, above 2.25Gbps

3.1.1.15.3 Required Test Equipment

3.1.1.15.4 Required Methodology
This test is replaced by test 3.1.1.19.

3.1.1.16 MHL Data Eye Diagram in PackedPixel Mode

Application: Source

3.1.1.16.1 Test Objective
This test confirms that the MHL Data output has signal quality that meets the eye opening required by the
specification in PackedPixel Mode.

3.1.1.16.2 References
[MHL] Figure 13-14 Differential Eye Diagram Mask at TP1
[MHL] Figure 13-15 MHL Data Jitter at TP1

3.1.1.16.3 Required Test Equipment

3.1.1.16.4 Required Methodology
This test is replaced by test 3.1.1.20.
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3.1.1.17TP2 Clock Jitter in Normal Mode

‘ Application: Source ‘

3.1.1.17.1 Test Objective
This test confirms that the MHL Clock output after a compliant cable does not contain excessive jitter larger than
the limit allowed by the specification in Normal Mode.

3.1.1.17.2 References

[MHL] Figure 13-16 MHL Clock Jitter at TP2:
Tew umrer_Tp2 <= 0.3Tgr + 266.7ps, up to 2.25Gbps
Tewk_nrrer_Tp2 <= 0.9Tgir, above 2.25Gbps

3.1.1.17.3 Required Test Equipment
High-bandwidth Digital Oscilloscope
High-Bandwidth Probe

Jitter and Eye Analyzer

CBUS Sink Board

Source TPA-P-WT or DirSource TPA-R-WT
DC Power Supply

3.1.1.17.4 Required Methodology
1. Connect the equipment as shown in Figure 29.
Turn on the DC Power Supply.
3. Turn on the DUT and enable MHL output signal through Device Discovery and CBUS Information Exchange
with the CBUS Sink Board.
4. Setthe DUT so that the DUT outputs MHL Gray Ramp data streams in the lowest supported MHL data bit
rate.
5. Set Vigrm = Vrerm{min} 3.135V.
Probe the measurement points as shown in Figure 29.
7. Set the oscilloscope to the following conditions.
a. Sampling rate >= 20Gs/sec
b. Sampling length >=0.5msec
c. Low pass filtering for the MHL Clock signal: f343 = 500MHz
d. Software CRU for the MHL Clock signal: 1* order, 3dB Bandwidth = 4MHz
e. Reference equalizer for the MHL Clock signal
f.  Histogram Window Vertical Width = 5mV
8. Set the oscilloscope to convolve s-parameter of worst cable model whose intra-pair skew is +43ps.
9. Measure the MHL clock jitter on the rising edge and record the average value over ten measurements for
the given Vigzm and MHL data bit rate.
10. Set Vigrm = Vrerv{max} 3.465V.
11. Repeat step 9.
12. Set the oscilloscope to convolve s-parameter of worst cable model whose intra-pair skew is -43ps and set
Vigrm = Vierm{min} 3.135V.
13. Repeat steps 9—-11.
14. Repeat steps 5 — 13 for the highest supported MHL data bit rate in Normal mode.
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15. If all recorded jitter values meet the MHL Clock Jitter spec, then PASS. Otherwise FAIL.

3.1.1.18 TP2 Eye Diagram in Normal Mode

Application: Source

3.1.1.18.1 Test Objective
This test confirms that the MHL output after a compliant cable has signal quality that meets the eye opening
required by the specification in Normal Mode.

3.1.1.18.2 References
[MHL] Figure 13-17 MHL Data Eye Mask at TP2
[MHL] Figure 13-18 MHL Data Jitter at TP2

3.1.1.18.3 Required Test Equipment
High-bandwidth Digital Oscilloscope
High-Bandwidth Probe

Jitter and Eye Analyzer

CBUS Sink Board

Source TPA-P-WT or DirSource TPA-R-WT
DC Power Supply

3.1.1.184 Required Methodology

DC Power Supply

3.3V
TP1 5V +/-5% GND

Differential
Probe

+

| VBuUS Vigrmn GND
- Vb+

Source
DUT TPA-P-WT Vreru (o)
Source Mated fonnedtor or
Device DirSource Vo ()
TPA-R-WT

Digital Oscilloscope

+

Differential
Probe

Vem

CBus
(o)

S

CBus
Sink
Board

Figure 29. Source — TP2 Eye Diagram Test Setup

1. Connect the equipment as shown in Figure 29.
Turn on the DC Power Supply.

3. Turn on the DUT and enable MHL output signal through Device Discovery and CBUS Information Exchange
with the CBUS Sink Board.
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14.
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Set the DUT so that the DUT outputs MHL Gray Ramp data streams in the lowest supported MHL data bit
rate in Normal Mode.
Set Vygrm = Vrgrm{min} 3.135V.
Probe the measurement points as shown in Figure 29.
Set the oscilloscope to the following conditions.
a. Sampling rate >= 20Gs/sec
b. Sampling length >= 0.5msec
c. Low pass filtering for the MHL Clock signal: f345 = 500MHz
d. Software CRU for the MHL Clock signal: 1% order, 3dB Bandwidth = 4MHz
e. Histogram Window Vertical Width = 5mV
Set the oscilloscope to convolve s-parameter of worst cable model whose intra-pair skew is +43ps.
Measure and record the eye diagram with reference equalizer.
Set Vigam = Vrermimax} 3.465V.
Repeat step 9.
Set the oscilloscope to convolve s-parameter of worst cable model whose intra-pair skew is -43ps and set
Vigrm = Vierm{min} 3.135V.
Repeat steps 9—11.
Repeat steps 5 — 13 for the highest supported MHL data bit rate in Normal Mode.
If all recorded Data Eye diagrams meet the MHL Data Eye diagram spec, then PASS. Otherwise FAIL.

3.1.1.19TP2 Clock Jitter in PackedPixel Mode

Application: Source

3.1.1.19.1 Test Objective
This test confirms that the MHL Clock output after a compliant cable does not contain excessive jitter larger than
the limit allowed by the specification in PackedPixel Mode.

3.1.1.19.2 References
[MHL] Figure 13-16 MHL Clock Jitter at TP2:

Tew irrer_p2 <= 0.3Tgr + 266.7ps, up to 2.25Gbps
TCLK_J|‘|'|'ER_TP2 <= O.9TB|-|- , above ZZSGbpS

3.1.1.19.3 Required Test Equipment
High-bandwidth Digital Oscilloscope
High-Bandwidth Probe

Jitter and Eye Analyzer

CBUS Sink Board

Source TPA-P-WT or DirSource TPA-R-WT
DC Power Supply

3.1.1.19.4 Required Methodology

1.
2.
3.

Connect the equipment as shown in Figure 29.

Turn on the DC Power Supply.

Turn on the DUT and enable MHL output signal through Device Discovery and CBUS Information Exchange
with the CBUS Sink Board.
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Set the DUT so that the DUT outputs MHL Gray Ramp data streams data in the highest supported MHL
data bit rate in PackedPixel Mode.
Set Vygrm = Vrgrm{min} 3.135V.
Probe the measurement points as shown in Figure 29.
Set the oscilloscope to the following conditions.
a. Sampling rate >= 20Gs/sec
b. Sampling length >= 0.5msec
c. Low pass filtering for the MHL Clock signal: f34z = 500MHz
d. Software CRU for the MHL Clock signal: 1% order, 3dB Bandwidth = 4MHz
e. Reference equalizer for the MHL Clock signal
f.  Histogram Window Vertical Width = 5mV
Set the oscilloscope to convolve s-parameter of worst cable model whose intra-pair skew is +43ps.
Measure the MHL clock jitter on the rising edge and record the average value over ten measurements for
the given Vigzm and MHL data bit rate.
Set Vigam = Vrermimax} 3.465V.
Repeat step 9.
Set the oscilloscope to convolve s-parameter of worst cable model whose intra-pair skew is -43ps and set
Vigrm = Vigrm{min} 3.135V.
Repeat steps 9—11.
If all recorded jitter values meet the MHL Clock Jitter spec, then PASS. Otherwise FAIL.

3.1.1.20TP2 Eye Diagram in PackedPixel Mode

Application: Source

3.1.1.20.1 Test Objective

This test confirms that the MHL output after a compliant cable has signal quality that meets the eye opening

required by the specification in PackedPixel Mode.

3.1.1.20.2 References
[MHL] Figure 13-17 MHL Data Eye Mask at TP2
[MHL] Figure 13-18 MHL Data Jitter at TP2

3.1.1.20.3 Required Test Equipment
High-bandwidth Digital Oscilloscope
High-Bandwidth Probe

Jitter and Eye Analyzer

CBUS Sink Board

Source TPA-P-WT or DirSource TPA-R-WT
DC Power Supply

3.1.1.20.4 Required Methodology

1.
2.
3.

Connect the equipment as shown in Figure 29.

Turn on the DC Power Supply.

Turn on the DUT and enable MHL output signal through Device Discovery and CBUS Information Exchange
with the CBUS Sink Board.
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4. Set the DUT so that the DUT outputs MHL Gray Ramp data in the highest supported MHL data bit rate in
PackedPixel Mode.
5. Set Vigam = Vregam{min} 3.135V.
Probe the measurement points as shown in Figure 29.
7. Set the oscilloscope to the following conditions.
a. Sampling rate >= 20Gs/sec
b. Sampling length >= 0.5msec
c. Low pass filtering for the MHL Clock signal: f34z = 500MHz
d. Software CRU for the MHL Clock signal: 1% order, 3dB Bandwidth = 4MHz
e. Histogram Window Vertical Width = 5mV
8. Set the oscilloscope to convolve s-parameter of worst cable model whose intra-pair skew is +43ps.
9. Measure and record the eye diagram with reference equalizer.
10. Set Vierm = Vyermi{max} 3.465V.
11. Repeat step 9.
12. Set the oscilloscope to convolve s-parameter of worst cable model whose intra-pair skew is -43ps and set
Vigrm = Vierm{min} 3.135V.
13. Repeat steps 9- 11.
14. If all recorded Data Eye diagrams meet the MHL Data Eye diagram spec, then PASS. Otherwise FAIL.

3.2 System Tests

3.21 General Test Setups
The equipment setups shown in Section 2.3.2 are used throughout Section 3.2.

3.2.2 TMDS Coding

3.2.2.1 Legal Codes in Normal Mode

Application: Source

3.2.2.1.1 Test Objective
Confirm that the source DUT never transmits illegal 10-bit codes in Normal Mode.

3.2.2.1.2 References

[MHL] 4.1.4 Character Synchronization
[MHL] 4.2.1.1.1 Guard Bands

[MHL] 4.4.3 Control Period Coding
[MHL] 4.4.4 TERC4 Coding

[MHL] 4.4.5 Video Data Coding

[MHL] 4.3 Guard Band Values

3.2.21.3 Required Test Equipment
MHL Protocol Analyzer
A/V Display
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3.2.2.1.4 Required Methodology
1. If CDF_VIDEO_480p_60 field in the CDF is “NO” and if CDF_VIDEO_576p_50 field in the CDF is “NO”, then
FAIL, else continue to test.
2. Configure DUT to send out one of the video formats indicated in the CDF which use Normal Mode, while
also transmitting 2-channel PCM audio if supported.

3. Verify that all transmitted 10-bit codes, within an analysis period of 2 seconds, belong to one of the
following groups:
- Guard Band codes: as listed in Table 4-3 of the MHL Specification.
- 4 Control Period codes
- 16 TERC4 codes
- legal Video Data codes (there are 460 valid video data codes)
If any of the transmitted 10-bit codes does not belong to one of these groups, then FAIL, else continue to
test.

4. For Video Data codes, if any of the codes has an incorrect “data stream disparity” value, then FAIL, else
continue to test.

5. For each pixel, if any of the multiplexed (i.e., logical) channels belong to different groups, then FAIL, else
continue to test.

6. Repeat the test from step 2 for all video formats indicated in the CDF which use Normal Mode.

7. If all video formats specified in the CDF which use Normal Mode are verified, then PASS.

3.2.2.2 Basic Protocol in Normal Mode

Application: Source

3.2.2.2.1 Test Objective
Confirm that the source DUT always transmits code sequences for Control Periods, Data Island Periods, and Video
Data Periods conforming to the basic protocol requirements when in Normal Mode.

3.2.2.2.2 References
[MHL] 4.2 Operating Modes

3.2.2.2.3 Required Test Equipment
MHL Protocol Analyzer
A/V Display

3.2.2.24 Required Methodology

1. Configure DUT to send out one of the Normal Mode Pixel Video formats indicated in the CDF, while also
transmitting 2-channel PCM audio if supported.
2. For each transition from a character in Control Period encoding to a character in non-Control Period
Encoding.
a. Ifthe 12 pixels prior to the transition contain any pixels not encoded with Control Period Coding,
then FAIL (Control Period too short).
b. Examine the CTL3:CTL2:CTL1:CTLO values for the 8 (Control-encoded) pixels immediately prior to
the transition and compare to the values 0b0001 (Video Data Period Preamble) and 0b0101
(Data Island Preamble).
c. [Check for Invalid Data Island Preamble control code usage]
Examine whole control period prior to the Preamble. If the period includes Data Island Preamble
control code (CTL0O:3=1010), then FAIL.
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d. [Inconsistent Preamble]
If any of the 8 pixels does not match the CTLx value for any of the other 7 pixels, then FAIL.
e. [lllegal Preamble]
If the Preamble value is neither Data Island Preamble nor Video Data Preamble, then FAIL.
f.  If the Preamble value is Data Island Preamble:
i. Examine the first two pixels following the Preamble (Leading Guard Band).
If Logical Channel O for either of these pixels does not equal one of the 4 permitted Data
Island Guard Band characters (0xC, 0xD, OxE, OxF), then FAIL.
ii. If Logical Channel 1 or 2 for either of these pixels does not equal the specified Data
Island Guard Band character, then FAIL.
iii. Scan through following pixels, while counting pixels, until finding a transition to Control
Period Coding.
If any character is not encoded with Data Island Coding, then FAIL.
iv. Examine the last two pixels preceding this transition (Trailing Guard Band).
If Logical Channel O for either of these pixels does not equal one of the 4 permitted Data
Island Guard Band characters (0xC, 0xD, OxE, OxF), then FAIL.
v. If Logical Channel 1 or 2 for either of these pixels does not equal the specified Data
Island Guard Band character, then FAIL.
vi. If any character following the Leading Guard Band but preceding the Trailing Guard
Band is not a legal TERC4 code, then FAIL.
vii. If first character following the Leading Guard Band has TERC4 ch. 0, bit 3 == 1, then FAIL.
viii. If any other character prior to Trailing Guard Band has TERC4 ch. 0, bit 3 =1, then FAIL.
ix. Length of Data Island is equal to number of pixels following Leading Guard Band and
prior to Trailing Guard Band. Number of packets = Length of Data Island / 32.
If number of packets is not an integer, or number of packets == 0, or number of packets
>18, then FAIL.
g. For every packet within the Data Island:
i. For each of the 5 ECC blocks within the packet, if BCH parity bits are incorrect, then FAIL.
h. If the Preamble value is Video Data Preamble:
i. Examine the first two pixels following the Preamble (Leading Guard Band).
If either of these pixels does not equal Video Data Guard Band character, then FAIL.
ii. Scan through following pixels until finding a transition to Control Period Coding.
If any character is not encoded with Video Data Coding, then FAIL.
3. Repeat the test from step 1 for all Normal Mode video formats indicated in the CDF.

4. If all video formats specified in the CDF are verified, then PASS.

3.2.2.3 Packet Types in Normal Mode

Application: Source

3.223.1 Test Objective
Confirm that the packets transmitted by the source DUT only are in the specified format when in Normal Mode.

3.2.2.3.2 References
[MHL] 4.3 Data Island Packet Definitions
[MHL] 10.2 EIA / CEA-861E Info Frames

3.2.2.3.3 Required Test Equipment
MHL Protocol Analyzer
A/V Display
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3.2.2.3.4 Required Methodology

1. Configure DUT to send out one of the Normal Mode video formats indicated in the CDF, while also
transmitting 2-channel PCM audio if supported.

2. If no Datalsland is detected at least once per two video fields, then FAIL.

3. For each transmitted packet:

a.

g.

If Packet Type is 0x00 (Null Packet) then

- if any of the bytes HB1, HB2, or any of the bytes in the Packet Body is not equal to 0x00, then
FAIL.

If Packet Type is 0x01 (Audio Clock Regeneration Packet), then

- if any of the bytes HB1, HB2, PBO is not equal to 0x00, then FAIL.

- if any of the bits [7:4] in bytes PB1, PB4 is not equal ObO0, then FAIL.

- if the Subpacket in bytes PB7 to PB13 is not equal to the Subpacket in bytes PBO to PB6, then
FAIL.

- if the Subpacket in bytes PB14 to PB20 is not equal to the Subpacket in bytes PBO to PB6, then
FAIL.

- if the Subpacket in bytes PB21 to PB27 is not equal to the Subpacket in bytes PBO to PB6, then
FAIL.

If Packet Type is 0x02 (Audio Sample Packet), then

- if any of the bits [7:5] in byte HB1 is not equal ObO0, then FAIL.

If Packet Type is 0x03 (Content Mute Packet), then

- if any of the bytes HB1, HB2, PB1, PB2, PB3, PB4, PB5, PB6 is not equal to 0x00, then FAIL.

- if any of the bits [7:5] in byte PBO is not equal 0b0, then FAIL.

- if any of the bits [3:1] in byte PBO is not equal 0b0, then FAIL.

- if bit 4 in byte PBO is equal to Ob1 and bit 0 in byte PBO is equal to Ob1, then FAIL.

- if the Subpacket in bytes PB7 to PB13 is not equal to the Subpacket in bytes PBO to PB6, then
FAIL.

- if the Subpacket in bytes PB14 to PB20 is not equal to the Subpacket in bytes PBO to PB6, then
FAIL.

- if the Subpacket in bytes PB21 to PB27 is not equal to the Subpacket in bytes PBO to PB6, then
FAIL.

If Packet Type is 0x82 (AVI InfoFrame), then

- if byte HB1 is not equal 0x02, then FAIL.

- if byte HB2 is not equal 0x0D, then FAIL.

- if bit 7 of bytes PB1, PB4, or any of the bits [7:2] of byte PB3, or any of the bits [7:4] of byte PB5
is not equal 0b0, then FAIL.

- if any of the bytes PB14 to PB27 is not equal 0x00, then FAIL.

If Packet Type is 0x84 (Audio InfoFrame), then:

- if byte HB1 is not equal 0x01, then FAIL.

- if byte HB2 is not equal 0x0A, then FAIL.

if bit 3 of PB1 is not equal to 0b0, then FAIL.

if byte PB2 is not equal to 0x00, then FAIL.

if bits [7:5] of PB3 are not 0b000, then FAIL.

if bit 7 of PB5 is not equal to Ob0, then FAIL.

- if bit 2 of PB5 is not equal to 0b0, then FAIL.

- if the two bit field in bits [1:0] of PB5 (LFEPBL in CEA-861E) is equal to Ob11, then FAIL.

- if any of the bytes PB6 to PB27 is not equal 0x00, then FAIL.

If Packet Type is not [0x00 to 0x03 or 0x81 to 0x87] (i.e. unknown Packet Type), then FAIL.

4. Repeat the test from step 1 for all Normal Mode video formats indicated in the CDF.

5. If all video formats specified in the CDF which use Normal Mode are verified, then PASS.
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3.2.2.4 Legal Codes in PackedPixel Mode

‘ Application: Source ‘

3.2.24.1 Test Objective
Confirm that the source DUT never transmits illegal 10-bit codes in PackedPixel Mode.

3.2.2.4.2 References

[MHL] 4.1.4 Character Synchronization

[MHL] 4.2.2.1.1 Guard Bands (PackedPixel Mode)
[MHL] 4.4.3 Control Period Coding

[MHL] 4.4.4 TERC4 Coding

[MHL] 4.4.5 Video Data Coding

[MHL] 4.3 Guard Band Values

3.2.243 Required Test Equipment
MHL Protocol Analyzer
A/V Display

3.2.2.4.4 Required Methodology

1. If CDF_VIDEO_PACKEDPIXEL field in the CDF is “Yes”, then continue test; else end with PASS (SKIP).
Configure DUT to send out one of the video formats indicated in the CDF which use PackedPixel Mode,
while also transmitting 2-channel PCM audio if supported.

3. Verify that all transmitted 10-bit codes, within an analysis period of 2 seconds, belong to one of the
following groups:
- Guard Band codes: as listed in Table 4-3 of the MHL Specification.
- 4 Control Period codes
- 16 TERC4 codes
- legal Video Data codes (there are 460 valid video data codes)
If any of the transmitted 10-bit codes does not belong to one of these groups, then FAIL, else continue to
test.

4. For Video Data codes, if any of the codes has an incorrect “data stream disparity” value, then FAIL, else
continue to test.

5. For each pixel, if any of the multiplexed (i.e., logical) channels belong to different groups, then FAIL, else
continue to test.

6. Repeat the test from step 3 for all video formats indicated in the CDF which use PackedPixel Mode.

7. If all video formats specified in the CDF which use PackedPixel Mode are verified, then PASS.

3.2.2.5 Basic Protocol in PackedPixel Mode

Application: Source

3.2.2.5.1 Test Objective
Confirm that the source DUT always transmits code sequences for Control Periods, Data Island Periods, and Video
Data Periods conforming to the basic protocol requirements when in PackedPixel Mode.

3.2.2.5.2 References
[MHL] 4.2 Operating Modes
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3.2.25.3 Required Test Equipment
MHL Protocol Analyzer

A/V Display
3.2.25.4 Required Methodology

1. If CDF_VIDEO_PACKEDPIXEL field in the CDF is “Yes”, then continue test; else end with PASS (SKIP).

2. Configure DUT to send out one of the PackedPixel Mode video formats indicated in the CDF, while also
transmitting 2-channel PCM audio if supported.

3. For each transition from a character in Control Period encoding to a character in non-Control Period
Encoding.

a. If the 12 pixels prior to the transition contain any pixels not encoded with Control Period Coding,
then FAIL (Control Period too short).

b. Examine the CTL3:CTL2 values for the 8 (Control-encoded) pixels immediately prior to the
transition and compare to the values 0b00 (Video Data Period Preamble) and 0b01 (Data Island
Preamble).

c. [Check for Invalid Data Island Preamble control code usage]

Examine whole control period prior to the Preamble. If the period includes Data Island Preamble
control code (CTL2:3=10), then FAIL.

d. [Inconsistent Preamble]

If any of the 8 pixels does not match the CTLx value for any of the other 7 pixels, then FAIL.
e. [lllegal Preamble]
If the Preamble value is neither Data Island Preamble nor Video Data Preamble, then FAIL.
f.  If the Preamble value is Data Island Preamble:
i. Examine the first two pixels following the Preamble (Leading Guard Band).
If Logical Channel O for either of these pixels does not equal one of the 4 permitted Data
Island Guard Band characters (0xC, 0xD, OxE, OxF), then FAIL.
ii. If Logical Channel 1 for either of these pixels does not equal the specified Data Island

Guard Band character, then FAIL.

iii. Scan through following pixels, while counting pixels, until finding a transition to Control
Period Coding.
If any character is not encoded with Data Island Coding, then FAIL.

iv. Examine the last two pixels preceding this transition (Trailing Guard Band).
If Logical Channel O for either of these pixels does not equal one of the 4 permitted Data
Island Guard Band characters (0xC, 0xD, OxE, OxF), then FAIL.

v. If Logical Channel 1 for either of these pixels does not equal the specified Data Island
Guard Band character, then FAIL.

vi. If any character following the Leading Guard Band but preceding the Trailing Guard
Band is not a legal TERC4 code, then FAIL.

vii. If first character following the Leading Guard Band has TERC4 ch. 0, bit 3 == 1, then FAIL.

viii. If any other character prior to Trailing Guard Band has TERC4 ch. 0, bit 3 I=1, then FAIL.

ix. Length of Data Island is equal to number of pixels following Leading Guard Band and
prior to Trailing Guard Band. Number of packets = Length of Data Island / 32.
If number of packets is not an integer, or number of packets == 0, or number of packets
>18, then FAIL.

g. For every packet within the Data Island:

i. For each of the 5 ECC blocks within the packet, If BCH parity bits are incorrect, then FAIL.

h. If the Preamble value is Video Data Preamble:

i. Examine the first two pixels following the Preamble (Leading Guard Band).
If either of these pixels does not equal Video Data Guard Band character, then FAIL.
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ii. Scan through following pixels until finding a transition to Control Period Coding.
If any character is not encoded with Video Data Coding, then FAIL.
4. Repeat the test from step 2 for all PackedPixel Mode video formats indicated in the CDF.

5. If all video formats specified in the CDF which use PackedPixel Mode are verified, then PASS.

3.2.2.6 Packet Types in PackedPixel Mode

Application: Source

3.2.2.6.1 Test Objective
Confirm that the packets transmitted by the source DUT only are in the specified format when in PackedPixel
Mode.

3.2.2.6.2 References
[MHL] 4.3 Data Island Packet Definitions
[MHL] 10.2 EIA / CEA-861E Info Frames

3.2.2.6.3 Required Test Equipment
MHL Protocol Analyzer
A/V Display

3.2.2.64 Required Methodology
1. If CDF_VIDEO_PACKEDPIXEL field in the CDF is "Yes", then continue test; else end with PASS (SKIP).
2. Configure DUT to send out one of the PackedPixel Mode video formats indicated in the CDF, while also
transmitting 2-channel PCM audio if supported.
If no Data Island is detected at least once per two video fields, then FAIL.
4. For each transmitted packet:
a. If Packet Type is 0x00 (Null Packet) then
- if any of the bytes HB1, HB2, or any of the bytes in the Packet Body is not equal to 0x00, then
FAIL.
b. If Packet Type is 0x01 (Audio Clock Regeneration Packet), then
- if any of the bytes HB1, HB2, PBO is not equal to 0x00, then FAIL.
- if any of the bits [7:4] in bytes PB1, PB4 is not equal 0bO, then FAIL.
- if the Subpacket in bytes PB7 to PB13 is not equal to the Subpacket in bytes PBO to PB6, then
FAIL.
- if the Subpacket in bytes PB14 to PB20 is not equal to the Subpacket in bytes PBO to PB6, then
FAIL.
- if the Subpacket in bytes PB21 to PB27 is not equal to the Subpacket in bytes PBO to PB6, then
FAIL.
c. If Packet Type is 0x02 (Audio Sample Packet), then
- if any of the bits [7:5] in byte HB1 is not equal Ob0, then FAIL.
d. If Packet Type is 0x03 (Content Mute Packet), then
- if any of the bytes HB1, HB2, PB1, PB2, PB3, PB4, PB5, PB6 is not equal to 0x00, then FAIL.
- if any of the bits [7:5] in byte PBO is not equal 0b0, then FAIL.
- if any of the bits [3:1] in byte PBO is not equal Ob0, then FAIL.
- if bit 4 in byte PBO is equal to Ob1 and bit 0 in byte PBO is equal to 0Ob1, then FAIL.
- if the Subpacket in bytes PB7 to PB13 is not equal to the Subpacket in bytes PBO to PB6, then
FAIL.
- if the Subpacket in bytes PB14 to PB20 is not equal to the Subpacket in bytes PBO to PB6, then
FAIL.

w
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- if the Subpacket in bytes PB21 to PB27 is not equal to the Subpacket in bytes PBO to PB6, then
FAIL.

e. If Packet Type is 0x82 (AVI InfoFrame), then
- if byte HB1 is not equal 0x02, then FAIL.
- if byte HB2 is not equal 0x0D, then FAIL.
- if bit 7 of bytes PB1, PB4, or any of the bits [7:2] of byte PB3, or any of the bits [7:4] of byte PB5
is not equal 0bO, then FAIL.
- if any of the bytes PB14 to PB27 is not equal 0x00, then FAIL.

f.  If Packet Type is 0x84 (Audio InfoFrame), then:
- if byte HB1 is not equal 0x01, then FAIL.
- if byte HB2 is not equal Ox0A, then FAIL.
- if bit 3 of PB1 is not equal to 0b0, then FAIL.
- if byte PB2 is not equal to 0x00, then FAIL.
- if bits [7:5] of PB3 are not 0b000, then FAIL.
- if bit 7 of PB5 is not equal to 0b0, then FAIL.
- if bit 2 of PB5 is not equal to 0bO, then FAIL.
- if the two bit field in bits [1:0] of PB5 (LFEPBL in CEA-861E) is equal to 0b11, then FAIL.

- if any of the bytes PB6 to PB27 is not equal 0x00, then FAIL.
g. If Packet Type is not [0x00 to 0x03 or 0x81 to 0x87] (i.e. unknown Packet Type), then FAIL.
5. Repeat the test from step 2 for all PackedPixel Mode video formats indicated in the CDF.

If all video formats specified in the CDF which use PackedPixel Mode are verified, then PASS.

3.2.3 Video Modes

NOTE: Individual tests in section 3.2.3 confirm aspects of proper video mode handling. Users
should perform the tests in this group as a suite of tests to assure coverage of all aspects of video
mode handling.

3.2.3.1 Video Formats in Normal Mode

Application: Source

3.23.1.1 Test Objective
Verify that Source supports the required video formats and the optional video formats which use the Normal
Mode, compliant with the EIA/CEA-861E specification.

3.2.3.1.2 References
[MHL] Section 5.2.1.1 MHL Source Video Format Support Requirements

3.23.1.3 Required Test Equipment
MHL Protocol Analyzer

3.23.14 Required Methodology
1. |If CDF_VIDEO_480p_60 field in the CDF is “NO” and if CDF_VIDEO_576p_50 field in the CDF is “NO”, then
FAIL, else continue to test.
2. Configure DUT to send out one of the video formats indicated in the CDF which uses Normal Mode.
Measure:
a. H-front porch, H-sync pulse width, H-back porch, H-active, H-sync polarity.
b. V-front porch, V-sync pulse width, V-back porch, V-active, V-sync polarity.
c. Clock frequency, offset of the active edge of V-sync from the active edge of H-sync.
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4. Compare the measurement values with the video format timings defined in the EIA/CEA-861E
specification. If any value does not equal the proper values for the select video format, then FAIL.

5. Examine if the measured clock frequency is within +0.5%/-0.6% range of the pixel clock frequency defined
in the EIA/CEA-861E if vertical frequency is either an integer multiple of 6 Hz or an integer multiple of 6 Hz
adjusted by factor of 1000/1001, or if the measured clock frequency is within +0.5% range if the vertical
frequency does not fall in those two cases. If the pixel clock frequency is out of the allowable range, then
FAIL.

Repeat from step 2 until all video formats indicated in the CDF which use Normal Mode are tested.

7. If all video formats specified in the CDF which use Normal Mode are verified, then PASS.

3.2.3.2 Pixel Encoding in Normal Mode

Application: Source

3.23.2.1 Test Objective
Verify that Source is capable of supporting RGB pixel encoding, and YCbCr 4:4:4 Encoding.

3.2.3.2.2 References
[MHL] Section 5.2.3 24-Bit Pixel Encoding Requirement.
[MHL] Section 5.5 Pixel Encodings.

3.23.23 Required Test Equipment
MHL Protocol Analyzer

3.23.24 Required Methodology

If CDOF_VIDEO_RGB field in the CDF is “YES”, then continue to test, else FAIL.
Configure DUT’s output mode as 720x480p 59.94/60Hz or 720x576p 50Hz.
Configure DUT’s output mode as RGB pixel encoding.

Configure DUT to send out fully saturated black and white chess board pattern.

vk wNe

If video data of the fully saturated black and white chess board pattern is detected as RGB pixel encoding,

then continue to test, else FAIL.

6. |If CDF_VIDEO_YCBCR_444 and CDF_VIDEO_YCBCR_422 field in the CDF is “NO” and if source is capable of
sending out color-difference color space across any other analog or digital video interface, then FAIL, else
continue to test.

7. |If CDF_VIDEO_YCBCR_422 field in the CDF is “YES”, then configure DUT’s output mode as YCbCr 4:2:2
pixel encoding.

8. Configure DUT to send out fully saturated black and white chess board pattern.

If video data of the fully saturated black and white chess board pattern is detected as YCbCr 4:2:2
encoding, then continue to test, else FAIL.

10. If CDF_VIDEO_YCBCR_444 field in the CDF is “YES”, then repeat the test from step 8 with
CDF_VIDEO_YCBCR_444.

11. If all Pixel Encodings indicated in the CDF is verified, then PASS.
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3.2.3.3 AVI InfoFrame in Normal Mode

‘ Application: Source ‘

3.23.3.1 Test Objective

Verify that source transmit an accurate AVI InfoFrame at least once every two video fields for video modes using
Normal Mode.

3.2.3.3.2 References
[MHL] Section 10.2.1. AVI InfoFrame.

3.23.3.3 Required Test Equipment
MHL Protocol Analyzer

3.23.34 Required Methodology
1. If CDF_AVI_SUPPORT field in the CDF is “NO” and if any of CDF_VIDEO_480i_60_2X,
CDF_VIDEO_480i_60_4X, CDF_VIDEO_480p_60, CDF_VIDEO_480p_60_2X, CDF_VIDEO_576i_50_2X,
CDF_VIDEO_576i_50_4X, CDF_VIDEO_576p_50, CDF_VIDEO_576p_50_2X, CDF_VIDEO_YCBCR_444,
CDF_VIDEO_YCBCR_422 field in the CDF is “YES” then FAIL, else continue to test.

2. If CDF_AVI_SUPPORT field in the CDF is “Yes”, then continue to test, else end the test with PASS (SKIP).
3. Connect DUT to a Pseudo MHL sink device.

4. Configure DUT as one of the video formats indicated in the CDF which use Normal Mode.

5. Configure DUT to send out fully saturdated black and white chess board pattern.

6. If DUT transmits AVI InfoFrame at least once every two video fields, then continue to test, else FAIL.
7. If HB1is 0x02, then continue to test, else FAIL.

8. If Y1, YO bits match the RGB or YCbCr pixel encoding, then continue to test, else FAIL.

9. If S1, SO bits match the overscan or underscan or no {S1,50} data, then continue to test, else FAIL.
10. If PR3, PR2, PR1, PRO bits match the Pixel Repetition Factor, then continue to test, else FAIL.

11. If VIC6-VICO bits match the video format, then continue to test, else FAIL.

12. If all reserved fields are 0, then continue to test, else FAIL.

13. Repeat the test from step 4 for all video formats indicated in the CDF which use Normal Mode.
14. If any of video formats indicated in the CDF which use Normal Mode fails then FAIL, else PASS.

3.2.3.4 Video Quantization Ranges

l Application: Source

3.23.4.1 Test Objective

Verify that Source complies with quantization ranges and QY and QS bits in the Video Capability Data Block defined
in EIA/CEA-861E.

3.2.3.4.2 References
[MHL] Section 5.6 Video Quantization Ranges.

3.2.3.4.3 Required Test Equipment
MHL Protocol Analyzer
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3.2.34.4 Required Methodology
1. |If CDF_VIDEO_YCBCR_444 or CDF_VIDEO_YCBCR_422 field in the CDF is “YES”, then continue to test, else
move to step 2.

a. If CDF_AVI_SUPPORT is "YES", then continue to test, else FAIL.

b. Configure pseudo MHL sink device QY bit to ‘0.

c. Configure DUT with YCbCr 4:2:2 or YCbCr 4:4:4 pixel encoding in 720x480p 59.94/60Hz or
720x576p 50Hz format.

d. Configure DUT to send out fully saturated white and black chess board pattern.
Examine the YQ1 and YQO fields in the AVI InfoFrame. If {YQ1, YQO} are {0,0}, then continue to
test, else FAIL.

f.  Examine the Y component of the video that the DUT sends out. If the MSB 8 bits of the Y
component in any area of the pattern is 0 or 255, then FAIL, else continue to test.

g. If CDF_SOURCE_YQ_FULL is "YES", then continue to test, else move to step 2.

h. Configure pseudo MHL sink device QY bit to ‘1’.

i. Configure DUT to send out fully saturated white and black chess board pattern.

j. Examine the YQ1 and YQO fields in the AVI InfoFrame. If {YQ1, YQO} are {0,1} then continue to
test, else FAIL.

2. Configure DUT with RGB pixel encoding in 720x480p 59.94/60Hz or 720x576p 50Hz format.

a. Configure DUT to send out fully saturated white and black chess board pattern.

b. Examine the R, G and B components of the video that DUT sends out. If the MSB 8 bits of any R,
G, or B component in any area of the pattern is 0 or 255, then FAIL. Else PASS.

3.2.3.5 Video Formats in PackedPixel Mode

Application: Source ‘

3.2.35.1 Test Objective
Verify that Source supports the optional video formats which use PackedPixel mode, compliant with the EIA/CEA-
861E specification.

3.2.3.5.2 References
[MHL] Section 5.2.1.1 MHL Source Video Format Support Requirements

3.2.35.3 Required Test Equipment
MHL Protocol Analyzer

3.23.5.4 Required Methodology
1. If CDF_VIDEO_PACKEDPIXEL field in the CDF is “YES”, then continue to test, else PASS (SKIP).
Configure DUT to send out one of the video formats indicated in the CDF which uses PackedPixel Mode.
Measure:
a. H-front porch, H-sync pulse width, H-back porch, H-active, H-sync polarity.
b. V-front porch, V-sync pulse width, V-back porch, V-active, V-sync polarity.
c. Clock frequency, offset of the active edge of V-sync from the active edge of H-sync.
4. Compare the measurement values with the video format timings defined in the EIA/CEA-861E
specification. If any value does not equal the proper values for the select video format, then FAIL.
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5. Examine if the measured clock frequency is within +0.5%/-0.6% range of the pixel clock frequency defined
in the EIA/CEA-861E if vertical frequency is either an integer multiple of 6 Hz or an integer multiple of 6 Hz
adjusted by factor of 1000/1001, or if the measured clock frequency is within +0.5% range if the vertical
frequency does not fall in those two cases. If the pixel clock frequency is out of the allowable range, then
FAIL.

Repeat from step 2 until all video formats indicated in the CDF which use PackedPixel Mode are tested.

7. If all video formats specified in the CDF which use PackedPixel Mode are verified, then PASS; else FAIL.

3.2.3.6 Pixel Encoding in PackedPixel Mode

Application: Source

3.2.3.6.1 Test Objective
Verify that Source is capable of supporting PackedPixel Encoding.

3.2.3.6.2 References
[MHL] Section 5.2.4 PackedPixel Encoding Requirement.
[MHL] Section 5.5 Pixel Encodings.

3.2.3.6.3 Required Test Equipment
MHL Protocol Analyzer

3.2.3.6.4 Required Methodology

If CDF_VIDEO_PACKEDPIXEL field in the CDF is “YES”, then continue to test, else PASS (SKIP).
Configure DUT’s output mode as 720x480p 59.94/60Hz or 720x576p 50Hz.

Configure DUT’s output mode as PackedPixel encoding.

Configure DUT to send out fully saturated black and white chess board pattern.

vk wNe

If video data of the fully saturated black and white chess board pattern is detected as PackedPixel
encoding, then PASS, else FAIL.

3.2.3.7 AVI InfoFrame in PackedPixel Mode

‘ Application: Source

3.23.7.1 Test Objective
Verify that source transmit an accurate AVI InfoFrame at least once every two video fields for video modes using
PackedPixel Mode.

3.2.3.7.2 References
[MHL] Section 10.2.1. AVI InfoFrame.

3.23.7.3 Required Test Equipment
MHL Protocol Analyzer

3.2.3.74 Required Methodology
1. If CDF_VIDEO_PACKEDPIXEL field in the CDF is “YES”, then continue to test, else PASS (SKIP).
2. If CDF_AVI_SUPPORT field in the CDF is “NO” and if CDF_VIDEO_PACKEDPIXEL field in the CDF is “YES” then
FAIL, else continue to test.
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If CDF_AVI_SUPPORT field in the CDF is “Yes”, then continue to test, else end the test with PASS (SKIP).
Connect DUT to a Pseudo MHL sink device.
Configure DUT as one of the video formats indicated in the CDF which use PackedPixel Mode.

If DUT transmits AVI InfoFrame at least once every two video fields, then continue to test, else FAIL.
If HB1 is 0x02, then continue to test, else FAIL.
If Y1, YO bits match the RGB or YCbCr pixel encoding, then continue to test, else FAIL.
10. If S1, SO bits match the overscan or underscan or no {S1,50} data, then continue to test, else FAIL.
11. If PR3, PR2, PR1, PRO bits match the Pixel Repetition Factor, then continue to test, else FAIL.
12. If VIC6-VICO bits match the video format, then continue to test, else FAIL.
13. If all reserved fields are 0, then continue to test, else FAIL.

3
4
5
6. Configure DUT to send out fully saturdated black and white chess board pattern.
7
8
9

14. Repeat the test from step 4 for all video formats indicated in the CDF which use PackedPixel Mode.
15. If any of video formats indicated in the CDF which use PackedPixel Mode fails then FAIL, else PASS.

3.2.4 Audio Test

3.2.4.1 IEC60958 /IEC61937

Application: Source

3.24.1.1 Test Objective
Verify that Source is capable of audio transmission that is complied with either IEC60958 format or IEC61937
format.

3.2.4.1.2 References
[MHL] Section 6.3 Audio Sample Rates and Support Requirements.

3.24.1.3 Required Test Equipment
MHL Protocol Analyzer

3.24.14 Required Methodology
1. If CDF_AUDIO_2CH_32kHz and CDF_AUDIO_2CH_44kHz and CDF_AUDIO_2CH_48kHz fields in the CDF
are all three set to "NQO", and if the DUT has no other audio output, then end test with PASS (SKIP).
2. If CDF_AUDIO_2CH_32kHz and CDF_AUDIO_2CH_44kHz and CDF_AUDIO_2CH_48kHz fields in the CDF
are all three set to "NQO", and if the DUT has any other audio output, then FAIL.
3. Configure DUT’s output as one of PCM_2CH_32kHz, PCM_2CH_44.1kHz or PCM_2CH_48kHz indicated in
the CDF with an appropriate video format that can carry the Audio-mode.
4. Count audio samples by using Layout and sample_present bits in the header, and get Channel Status Bits.
a. If Layout Value is 1, then FAIL, else continue to test.
b. If repetition period of B bit is 192 Frames, then continue to test, else FAIL.
c. If Channel Status Bit 24, 25, 26, 27 matches sample frequency in the table below, then continue
to test, else FAIL.
d. If Sample Size matches the CDF_AUDIO_SAMPLE_SIZE field in the CDF, then continue to test,
else FAIL.
5. Repeat the test from step 3 for PCM_2CH_32kHz, PCM_2CH_44.1kHz and PCM_2CH_48kHz if it is
indicated in the CDF.
6. If any of Audio formats fails, then FAIL, else PASS.
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Channel Status Bit Number Sample
24 25 26 27 Frequency
32 kHz
0 0 0 441 kHz
48 kHz

3.2.4.2 Audio Clock Regeneration

Application: Source

3.24.2.1 Test Objective
Verify that N, CTS and audio sample frequency have correct correlation.

3.24.2.2 References
[MHL] Section 6.2 Audio Sample Clock Capture and Regeneration.

3.24.23 Required Test Equipment
MHL Protocol Analyzer

3.24.24 Required Methodology
1. If CDF_AUDIO_2CH_32kHz, CDF_AUDIO_2CH_44kHz or CDF_AUDIO_2CH_48kHz field in the CDF are
“YES”, then continue to test, else end test with PASS (SKIP).
2. Configure DUT’s output mode as one of PCM_2CH_32kHz, PCM_2CH_44.1kHz or PCM_2CH_48kHz
indicated in the CDF with an appropriate video format that can carry the Audio-mode.
3. Examine the Audio Clock Regeneration Packet.
a. If Nvalue is greater than or equal to {128 x Fs}/1500, and is less than or equal to {128 x F¢}/300,
then continue to test, else FAIL.
b. If Bits 28 and 29 of the Channel Status Bits in the audio stream are set to ‘1’, and ‘0’, respectively,
then the expected accuracy is 50ppm:

i. Ifthe average CTS value over more than 2 seconds of measurement meets the
limitations of {PixelClock x N}/{128 x Fs} within an accuracy of plus or minus 50 ppm,
then PASS, else FAIL.

NOTE: PixelClock must be multiplied by the Pixel Repetition Factor.
c. Otherwise the expected accuracy is 100ppm:

i. Ifthe average CTS value over more than 2 seconds of measurement meets the
limitations of {PixelClock x N}/{128 x actual audio sample rate} within an accuracy of
plus or minus 100 ppm, then PASS, else FAIL.

NOTE: PixelClock must be multiplied by the Pixel Repetition Factor.
3. Repeat the test from step 2 for PCM_2CH_32kHz, PCM_2CH_44.1kHz or PCM_2CH_48kHz indicated in the
CDF.
4. If any of Audio mode fails the test, then FAIL, else PASS.
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3.2.4.3 Audio InfoFrame

‘ Application: Source ‘

3.24.3.1 Test Objective
Verify that whenever an active audio stream is being transmitted an accurate Audio InfoFrame is transmitted at
least as often as Ta.

3.2.4.3.2 References
[MHL] Section 10.2.2 Audio InfoFrame.

3.2433 Required Test Equipment
MHL Protocol Analyzer

3.2434 Required Methodology

1. If CDF_AUDIO_2CH_32kHz, CDF_AUDIO_2CH_44kHz or CDF_AUDIO_2CH_48kHz field in the CDF are
“YES”, then continue to test, else end the test with PASS (SKIP).

2. Configure DUT’s output mode as one of PCM_2CH_32kHz, PCM_2CH_44.1kHz or PCM_2CH_48kHz
indicated in the CDF with an appropriate video format that can carry the Audio-mode.

3. If Audio InfoFrame of which HBO is 0x84 is detected at least as often as T, then continue to test, else
FAIL.

4. If HB1 — HB2 of the Audio InfoFrame Packet are 0x01 and OxA (decimal 10) respectively, then continue

test, else FAIL.

If CC2, CC1 and CCO match the number of Audio Channel, then continue to test, else FAIL.

Examine CC2-CCO and CA7-CAO. If they have valid combination, then continue to test, else FAIL.

If SF2, SF1 and SFO are 0,0,0, then continue to test, else FAIL.

If LFEPBLO is 0x01 and LFEPBL1 is 0x01 then FAIL, else continue to test.

If sum of all values is 0x00, then continue to test, else FAIL.

10. Repeat the test from step 2 for PCM_2CH_32kHz, PCM_2CH_44.1kHz and PCM_2CH_48kHz indicated in
the CDF.

11. If all Audio modes indicated in the CDF are verified, then PASS.

e N oW

3.2.5 HDCP Test

3.2.5.1 HDCP

Application: Source

3.25.1.1 Test Objective
Verify that source complies with HDCP Specification.

3.2.5.1.2 References
[MHL] Section 11.3 HDCP Compliance.

3.25.1.3 Required Test Equipment
HDCP Analyzer

3.2.5.1.4 Required Methodology
1. |If the CDF_HDCP_SUPPORT field in the CDF is “YES” then continue to test, else PASS (SKIP).
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2. Follow the HDCP CTS procedure. If the CDF_HDCP_REPEATER field in the CDF is “YES”, then include all
HDCP Repeater tests.
3. If all tests in the HDCP CTS procedure result in pass, then PASS; else FAIL.

3.2.6 EDID Test and Device Capability / Device Status Register Test

3.2.6.1 EDID Reading Test

Application: Source

3.2.6.1.1 Test Objective
Verify that DUT reads EDID while MHL link is being established and when EDID is updated.

3.2.6.1.2 References
[MHL] Section 10.3 EDID Access.

3.2.6.1.3 Required Test Equipment
MHL Protocol Analyzer

3.2.6.14 Required Methodology
1. Configure a Pseudo MHL sink device to have a valid 2 block EDID with CEA timing extension ver3.
2. Connect DUT to the Pseudo MHL sink device.
a. If DUT reads block 0 and block 1 while MHL link is being established, then continue to test, else
FAIL.
3. Update EDID in the Pseudo MHL sink device, and indicate to the DUT by EDID_CHG interrupt bit in
DCHANGE_INT register that EDID has changed.
a. If DUT reads block 0 and block 1 again, then continue to test, else FAIL.
4. Send CLR_HPD command to the DUT, wait Tupp_wiptn{min}, then send SET_HPD to the DUT.
a. If DUT reads block 0 and block 1 again, then continue to test, else FAIL.
5. Disconnect Pseudo MHL sink device from the DUT.
6. Configure a Pseudo MHL sink device to have a valid 4 block EDID with extension map and CEA timing
extension ver3.
7. Connect DUT to the Pseudo MHL sink device.
8. If DUT reads block 0,1,2 and block 3 while MHL link is being established, then continue to test, else FAIL.
9. Update EDID in the Pseudo MHL sink device.
10. If DUT reads block 0,1,2 and block 3 again, then PASS, else FAIL.

3.2.6.2 Device Capability Registers Test

Application: Source

3.2.6.2.1 Test Description
Verify that Device Capability Registers have accurate value.

3.2.6.2.2 Reference
Device Capability Registers
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3.2.6.2.3 Required Test Equipment

MHL Protocol Analyzer

3.2.6.2.4 Required Methodology
Perform the test in the following steps:

1. Connect DUT to MHL Protocol Analyzer.
2. Configure MHL Protocol Analyzer read DUT’s MHL Capability Register.
3. Examine the registers and compare them with CDF.

a.

If the values in MHL_VERSION(offset:0x01) register do not match the CDF_CR_MHL_VER_MAIJOR
and CDF_CR_MHL_VER_MINOR field in the CDF, then FAIL.
If DEV_TYPE in the DEV_CAT(Offset:0x02) register is not 0b0010:Source, then FAIL.
If POW in the DEV_CAT(offset:0x02) register does not match the CDF_CR_POW field in CDF, then
FAIL.
If ADOPTER_ID_H(Offset:0x03) or ADOPTER_ID_L(offset:0x04) register does not match the
corresponding CDF_CR_ADOPTER_ID_H and CDF_CR_ADOPTER_ID_L fields in the CDF, then
FAIL.
If any of the SUPP_RGB444, SUPP_YCBCR444, SUPP_YCBCR422, SUPP_PPIXEL, SUPP_ISLANDS
and SUPP_VGA bits in the VID_LINK_MODE(offset:0x05) register do not match the corresponding
CDF_CR_SUPP_RGB444, CDF_CR_SUPP_YCBCR444, CDF_CR_SUPP_YCBCR422,
CDF_CR_SUPP_PPIXEL, CDF_CR_SUPP_ISLANDS and CDF_CR_SUPP_VGA field in the CDF, then
FAIL.
If AUD_2CH or AUD_8CH bits in the AUD_LINK_MODE(offset:0x06) do not match the
corresponding CDF_CR_AUD_2CH and CDF_CR_AUD_8CH fields in the CDF, then FAIL.
If any of the LD_DISPLAY, LD_VIDEO, LD_AUDIO, LD_MEDIA, LD_TUNER, LD_RECORD,
LD_SPEAKER, LD_GUI bits in the LOG_DEV_MAP(offset:0x06) register do not match the
corresponding CDF_CR_LD_DISPLAY, CDF_CR_LD_VIDEO, CDF_CR_LD_AUDIO,
CDF_CR_LD_MEDIA, CDF_CR_LD_TUNER, CDF_CR_LD_RECORD, CDF_CR_LD_SPEAKER,
CDF_CR_LD_GUI fields in the CDF, then FAIL.
Check the following support bits in the FEATURE_FLAG register against the CDF:

= |f RCP_SUPPORT does not match CDF_CR_RCP_SUPPORT, then FAIL.

= |f RAP_SUPPORT does not match CDF_CR_RAP_SUPPORT, then FAIL.

= |f SP_SUPPORT does not match CDF_CR_SP_SUPPORT, then FAIL.

= |f UCP_SEND_SUPPORT does not match CDF_CR_UCP_SEND_SUPPORT, then FAIL.

= |f UCP_RECV_SUPPORT does not match CDF_CR_UCP_RECV_SUPPORT, then FAIL.
If DEVICE_ID_H(Offset:0x0b) or DEVICE_ID_L(offset:0x0c) does not match the corresponding
CDF_CR_DEVICE_ID_H and CDF_CR_DEVICE_ID_L field in the CDF, then FAIL.
If SP_SUPPORT bit is Ob1 and if SCRATCHPAD_SIZE(offset:0x0d) register does not match the
CDF_CR_SCRATCHPAD_SIZE field in the CDF, then FAIL.
If INT_SIZE or STAT_SIZE fields in INT_STAT_SIZE register(offset:0x0e) do not match the
corresponding CDF_CR_INT_SIZE and CDF_CR_STAT_SIZE fields in the CDF, then FAIL.

4. If all previous steps pass, then PASS; else FAIL.
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3.2.6.3 Device Status Registers in Normal Mode

‘ Application: Source ‘

3.2.6.3.1 Test Description
Verify that Device Status Registers have proper value.

3.2.6.3.2 Reference
[MHL] Section 7.9.3 Device Status Registers
[MHL] Table 7-42 Mandatory Device Status Registers

3.2.6.3.3 Required Test Equipment
MHL Protocol Analyzer

3.2.6.3.4 Required Methodology

1. Configure DUT and MHL Protocol Analyzer to Normal Mode.

2. Connect DUT to MHL Protocol Analyzer while let the MHL Protocol Analyzer monitoring LINK_MODE
status register.

3. During initial discovery if CLK_MODE bits are 0b011 : “Normal(24-Bit) clock mode”, then continue to test,
else FAIL.

4. Write PATH_EN =1 into DUT.

5. If TMDS transmission from DUT is enabled and if DUT writes PATH_EN = 1 to MHL Protocol Analyzer, then
continue to test, else FAIL.
Write PATH_EN =0 into DUT.

7. If TMDS transmission from DUT is disabled and if DUT writes PATH_EN = 0 to MHL Protocol Analyzer, then
continue to test, else FAIL.

8. If DUT writes PATH_EN into MHL Protocol Analyzer at other times, then FAIL else PASS.

3.2.6.4 Device Status Registers in PackedPixel Mode

Application: Source

3.2.6.4.1 Test Description

Verify that Device Status Registers have proper value in PackedPixel Mode.

3.2.6.4.2 Reference
[MHL] Section 7.9.3 Device Status Registers
[MHL] Table 7-42 Mandatory Device Status Registers

3.2.6.4.3 Required Test Equipment
MHL Protocol Analyzer

3.2.6.4.4 Required Methodology
1. If CDF_VIDEO_PACKEDPIXEL field in the CDF is “YES”, then continue to test, else PASS (SKIP).
2. Configure DUT and MHL Protocol Analyzer to enable PackedPixel mode.
3. Connect DUT to MHL Protocol Analyzer while let the MHL Protocol Analyzer monitoring LINK_MODE
status register.
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4. During initial discovery if CLK_MODE bits are 0b011 : “Normal(24-Bit) clock mode”, then continue to test,
else FAIL.

5. Keep monitoring LINK_MODE status register until the end of the test.
Write PATH_EN =1 into DUT.

7. If clock mode changes on content stream, and if CLK_MODE is updated accordingly within
Twmope_cHe_pty:100mS Max, continue to test, else FAIL.

8. If TMDS transmission from DUT is enabled and if DUT writes PATH_EN = 1 to MHL Protocol Analyzer, then
continue to test, else FAIL.

9. Write PATH_EN =0 into DUT.

10. If TMDS transmission from DUT is disabled and if DUT writes PATH_EN = 0 to MHL Protocol Analyzer, then
continue to test, else FAIL.

11. If DUT writes PATH_EN into MHL Protocol Analyzer at other times, then FAIL else PASS.

3.2.7 RCP Sub-Command Tests

3.2.7.1 RCP Sub-Commands Receiving Test

Application: Source

3.2.7.1.1 Test Objective
Verify that Source DUT responds to RCP sub-commands with the expected behavior based on the definitions in the
MHL Specification, for each Logical Device claimed to be supported by the Source DUT.

3.2.7.1.2 References

[MHL] Section 7.7.8.1 Support when Receiving RCP Command
[MHL] Table 7-17 Key Code Receiving Support Map

[MHL] Table 7-16 Key Code Behaviors

3.2.7.1.3 Required Test Equipment
MHL Protocol Analyzer

3.2.7.14 Required Methodology
1. If CDF_RCP_RECEIVE field in the CDF is “YES”, then continue to test, else FAIL.
2. Examine the Logical Device Type field in the CDF.
a. If no Logical Device Type is defined, then FAIL, else continue to test.
3. For each logical device type marked in the CDF:
a. Send each RCP command marked in for the Logical Device in MHL Specification.
b. If Source DUT does not demonstrate proper behavior as described in MHL Specification.
4. if CDF_LOG_DEV_MAP_CHANGE in the CDF is “YES”, then run a proper application and repeat the test
from the step 3.
5. If any additional RCP sub-commands are defined in the CDF, repeat the test in step 3 for the additional
RCP sub-commands.
6. If all required RCP sub-commands are verified, then PASS.
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3.2.7.2 RCP Sub-Commands Transmitting Test

‘ Application: Source ‘

3.2.7.2.1 Test Objective
Verify that the Source DUT outputs each RCP sub-command supported as identified in the CDF, demonstrating the
proper opcode and sub-command.

3.2.7.2.2 References
[MHL] Table 7-19 Key Code Sending Support Map for Source

3.2.7.2.3 Required Test Equipment
MHL Protocol Analyzer

3.2.7.24 Required Methodology
1. If CDF_RCP_SEND field in the CDF is “YES”, then continue to test, else PASS (SKIP).
2. Set DUT send each RCP sub-command marked in the CDF Table 12, and verify the opcode.
a. Refer to the procedure in the CDF Table 6 to have the DUT send out each RCP command.
3. If opcode does not match, then FAIL.
4. Repeat for all RCP commands marked in the CDF Table 12.
5. If all RCP sub-commands marked in the CDF Table 12 are verified, then PASS.

3.2.8 RAP Sub-command Tests

3.2.8.1 RAP and RAPK Sub-Commands Test

Application: Source

3.28.1.1 Test Objective
Verify that Source DUT supports all RAP sub-commands and responds with the proper behavior.

3.2.8.1.2 References

[MHL] Section 7.6 Request Action Protocol Sub-commands

[MHL] Table 7-11 MSC Request Action Protocal Sub-Command Action Codes
[MHL] Table 7-12 MSC Request Action Protocal Status Codes

3.2.8.1.3 Required Test Equipment
MHL Protocol Analyzer

3.28.14 Required Methodology
1. If CDF_RAP_SUPPORT field in the CDF is YES, then continue to test, else FAIL.

2. Connect Source DUT and initate discovery sequence, then test equipment sends HPD and PATH_EN({sink}
=1 to initiate Source AV link before proceeding with test.

3. Send “Poll”: OPcode(0x00) to the DUT,
a. Ifthe DUT responds with RAPK and Status Code “No Error”: 0x00, then continue to test, else FAIL.

b. If the DUT responds with RAPK and Status Code “Unrecognized Action Code”: 0x01 or
“Unsupported Action Code”: 0x02, then FAIL, else continue to test.
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c. Ifthe DUT responds with RAPK and Status Code “Responder Busy”: 0x03, then wait 1 second and
repeat from the beginning of step 2.

b.
C.
5. Send “CONTENT_OFF”: OPcode(0x11) to the DUT,

a. If the DUT responds with RAPK and Status Code “No Error”: 0x00 and if the DUT disables TMDS
output, then continue to test, else FAIL.

b. If the DUT responds with RAPK and Status Code “Unrecognized Action Code”: 0x01 or
“Unsupported Action Code”: 0x02, then FAIL, else continue to test.

c. Ifthe DUT responds with RAPK and Status Code “Responder Busy”: 0x03, then wait 1 second and
repeat from the beginning of step 4.

6. Send “CONTENT_ON”: OPcode(0x10) to the DUT,

a. If the DUT responds with RAPK and Status Code “No Error”: 0x00 and if the DUT enables TMDS
output, then continue to test, else FAIL.

b. If the DUT responds with RAPK and Status Code “Unrecognized Action Code”: 0x01 or
“Unsupported Action Code”: 0x02, then FAIL, else continue to test.

c. Ifthe DUT responds with RAPK and Status Code “Responder Busy”: 0x03, then wait 1 second and
repeat from the beginning of step 3.

7. If DUT passes all step 2-4, then PASS.
3.2.9 3D Video Test

3.2.9.1 3D Video Mode Support (3D REQ)

Application: Source

3.29.1.1 Test Objective
Verify that Source DUT requests 3D video mode support data from the connected Sink.

3.29.1.2 References
[MHL] Section 5.9.1 3D Video Support Detection

3.29.1.3 Required Test Equipment
MHL Protocol Analyzer

3.29.14 Required Methodology
1. If CDF_VIDEO_3D field in the CDF is “Yes”, then continue to test, else FAIL.
Connect DUT to MHL Protocol Analyzer while letting the MHL Protocol Analyzer monitor 3D_REQ bit on
RCHANGE_INT register and keeping DCAP_RDY bit 0b0.
If the DUT writes 3D_REQ bit to Ob1, then FAIL, else continue to test.
Change DCAP_RDY bit to Ob1.
If the DUT writes 3D_REQ bit to Ob1, then continue to test, else FAIL.
Disconnect and connect DUT to MHL Protocol Analyzer while let the MHL Protocol Analyzer monitoring
3D_REQ bit on RCHANGE_INT register and set MHL_VERSION 0x10 .
7. Configure DCAP_RDY bit to Ob1.

o w AW
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8. Ifthe DUT writes 3D_REQ bit to Ob1, then FAIL, else PASS.

3.2.9.2 3D Video Format Timings in Normal Mode

Application: Source

3.29.2.1 Test Objective
Verify that Source DUT supports 3D video formats in Normal Mode if DUT indicates 3D support, and verify the
timing.

3.2.9.2.2 References
[MHL] Section 5.9.4 3D Video Support Requirements
[MHL] Section 5.9.4.1 MHL Source 3D Video Format Support Requirements

3.29.2.3 Required Test Equipment
MHL Protocol Analyzer

3.29.24 Required Methodology
. If CDF_VIDEO_3D field in the CDF is “Yes”, then continue to test, else FAIL.

2. If none of CDF_VIDEO_1280x720P_60_3D_Top_Bottom, CDF_VIDEO_1280x720P_50_3D_Top_Bottom,
CDF_VIDEO_1920x1080i_60_3D_Left_Right, CDF_VIDEO_1920x1080i_50_3D_Left_Right,
CDF_VIDEO_1920x1080p_24_Top_Bottom in the CDF is “Yes”, then FAIL, else continue to test.

3. Configure DUT to send out one of the 3D video formats indicated in the CDF which use Normal Mode.

4. Measure:

a. H-front porch, H-sync pulse width, H-back porch, H-active, H-sync polarity.
b. V-front porch, V-sync pulse width, V-back porch, V-active, V-sync polarity.
c. Clock frequency, offset of the active edge of V-sync from the active edge of H-sync.

5. Compare the measurement values with the video format timings defined in the EIA/CEA-861E
specification. If any value does not equal the proper values for the select video format, then FAIL.

6. Examine if the measured clock frequency is within +0.5%/-0.6% range of the pixel clock frequency defined
in the EIA/CEA-861E if vertical frequency is either an integer multiple of 6 Hz or an integer multiple of 6 Hz
adjusted by factor of 1000/1001, or if the measured clock frequency is within +0.5% range if the vertical
frequency does not fall in those two cases. If the pixel clock frequency is out of the allowable range, then
FAIL.

Repeat from step 4 until all 3D video formats indicated in the CDF which use Normal Mode are tested.
If all 3D Video formats specified in the CDF which use Normal Mode are verified, then PASS.

3.2.9.3 3D Video Mode Indicator

Application: Source

3.29.3.1 Test Objective
Verify that Source DUT indicate 3D video mode using MHL Vendor-Specific InforFrame (VSIF).

3.2.9.3.2 References
[MHL] Section 5.9.2 Active 3D Video Mode Indicator.
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3.2.9.33 Required Test Equipment
MHL Protocol Analyzer

3.29.3.4 Required Methodology

1. Configure the DUT to send out one of the 3D Video formats ,displaying a 3D Video pattern, indicated in
the CDF which use PackedPixel mode..
2. If the DUT transmits an MHL VSIF at least once every two video fields during the vertical blanking period,
then continue to test, else FAIL.
3. Examine MHL VSIF:
a. If HB1is 0x01 then, continue to test, else FAIL.

b. If HB2 is 0x04, then continue to test, else FAIL.
c. If byte-wide sum of all three bytes of the Packet Header and all the InfoFrame Packet contents
determined by InfoFrame_length, including PBO equals zero, then continue to test, else FAIL.
. If PB3, PB2 and PB1 is 0x7CA61D, then continue to test, else FAIL.
e. If MHL_VID_FMT field in PB4 is Ob01, then continue to test, else FAIL.
f. If MHL_3D_FMT_TYPE field in PB4 matches the 3D video mode in the video stream , then PASS,
else FAIL.
4. Perform the steps above for all the 3D modes supported in the DUT's CDF.

3.2.9.4 3D Video Format Timings in PackedPixel Mode

Application: Source

3.29.4.1 Test Objective
Verify that Source DUT support 3D video format which use PackedPixel Mode if DUT indicates 3D support, and
verify the timing.

3.29.4.2 References
[MHL] Section 5.9.4 3D Video Support Requirements
[MHL] Section 5.9.4.1 MHL Source 3D Video Format Support Requirements

3.2943 Required Test Equipment
MHL Protocol Analyzer

3.29.4.4 Required Methodology

1. If CDF_VIDEO_3D field in the CDF is “Yes”, then continue to test, else FAIL.

2. If CDF_VIDEO_PACKEDPIXEL field in the CDF is “Yes” and if none of
CDF_VIDEO_1280x720P_60_3D_Frame, CDF_VIDEO_1280x720P_50_3D_Frame,
CDF_VIDEO_1920x1080p_24_3D_Frame in the CDF is “Yes”, then FAIL, else continue to test.

3. Configure DUT to send out one of the 3D video formats indicated in the CDF which use PackedPixel Mode.
Measure:

d. H-front porch, H-sync pulse width, H-back porch, H-active, H-sync polarity.
e. V-front porch, V-sync pulse width, V-back porch, V-active, V-sync polarity.
f.  Clock frequency, offset of the active edge of V-sync from the active edge of H-sync.

5. Compare the measurement values with the video format timings defined in the EIA/CEA-861E
specification. If any value does not equal the proper values for the select video format, then FAIL.
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6. Examine if the measured clock frequency is within +0.5%/-0.6% range of the pixel clock frequency defined
in the EIA/CEA-861E if vertical frequency is either an integer multiple of 6 Hz or an integer multiple of 6 Hz
adjusted by factor of 1000/1001, or if the measured clock frequency is within +0.5% range if the vertical
frequency does not fall in those two cases. If the pixel clock frequency is out of the allowable range, then
FAIL.

. Repeat from step 4 until all 3D video formats indicated in the CDF which use PackedPixel Mode are tested.

8. If all 3D Video formats specified in the CDF which use PackedPixel Mode are verified, then PASS.

3.2.10 UCP Sub-Command Tests
The test implementation shall include UTF character sequences for all lengths of characters (1 to 4 8-bit bytes or
octets), with both invalid and valid values in each of those lengths.

3.2.10.1 UCP Sub-Commands Receiving Test

‘ Application: Source

3.2.10.1.1 Test Objective
Verify that DUT responds to valid UCP sub-commands by displaying the character or characters sent in the UCP
command, or response to invalid UCP sub-commands by displaying an error message.

3.2.10.1.2 References
[MHL] Section 7.8.4 MSC UTF-8 Character Protocol Support Requirements

3.2.10.1.3 Required Test Equipment
MHL Protocol Analyzer

The test implementation shall include UTF character sequences for all lengths of characters, with both invalid and
valid values in those lengths.

3.2.10.1.4 Required Methodology
1. If CDF indicates CDF_CR_UCP_RECV_SUPPORT is 1 then continue test, else PASS (SKIP).
2. Connect the Test Equipment to the DUT.
3. Perform discover sequence between the Test Equipment and the DUT.
a. If DUT fails to discover properly, then FAIL.
4. For each UCP command described in the CDF, perform the following steps:

a. Enterinto the test equipment the expected character or character sequence to send to the DUT,

according to the information in the CDF entry.

b. Configure the DUT to receive the selected character or character sequence. Use the Application
or other software on the DUT as described in the CDF with field CDF_UCP_RECV_APPLICATION.
Trigger the sending of the character or character sequence by Test Equipment action to the DUT.
Test Equipment displays all bits and interpretation of the UCP payload(s) it sends.

DUT displays all bits and interpretation of the UCP payload(s) it receives.

Test Engineer compares the DUT displayed data with the Test Equipment data.

If the payload received by the DUT does not match that sent by the Test Equipment, then FAIL.
5. If DUT passes all iterations of the test, then PASS. Else FAIL.

ta o o O
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3.2.10.2UCP Sub-Commands Transmitting Test

‘ Application: Source ‘

3.2.10.2.1 Test Objective
Verify that DUT sends valid UCP sub-commands by initiating the sending of UTF-8 characters in various formats
through the user interface on the DUT.

3.2.10.2.2 References
[MHL] Section 7.8.4 MSC UTF-8 Character Protocol Support Requirements

3.2.10.2.3 Required Test Equipment
TBD

3.2.10.2.4 Required Methodology
1. If CDFindicates CDF_CR_UCP_SEND_SUPPORT is 1 then continue test, else PASS (SKIP).
2. Connect the Test Equipment to the DUT.
3. Perform discover sequence between the Test Equipment and the DUT.
a. If DUT fails to discover properly, then FAIL.
4. For each UCP command described in the CDF, perform the following steps:
a. Enterinto the test equipment the expected character or character sequence from the DUT,
according to the information in the CDF entry.
b. Configure the DUT to send the selected character or character sequence. Use the Application or
other software on the DUT as described in the CDF with field CDF_UCP_SEND_APPLICATION.
c. Trigger the sending of the character or character sequence by user action on the DUT.
d. Test Equipment displays all bits and interpretation of the UCP payload(s) it receives.
e. If the Test Equipment displays “Mismatch in received UCP information”, then FAIL.
5. If DUT passes all iterations of the test, then PASS. Else FAIL.

3.3 CBUS Tests

Test the CBUS timing and functionality of the Source DUT. Many of the tests in this section use common test
equipment setups and common methodologies (listed in 3.3.1). These common elements are delineated before
the individual tests.

Note 1: Preparation: Many Sources may be in a Sleep, Standby or Unpowered state. All testing assumes that a
suitable method, as specified in the CDF, is used to put the Source into an MHL-sensitive state before testing

begins.

Note 2: Typical resistances, capacitances, and timings: Where called out, use Zcgys_sink_piscoverityP}, Zcaus_sink_onityp}
and Ccays=180pF (CSINK_CBUS+150pF Cable) and TBIT_CBUS{typ}-

Note 3: Continuous monitoring: Continuous monitoring assumes that a parameter measurement is checked
continuously for the duration of the testing. Continuous monitoring is usually applied to detect out of range
voltage levels and timings.

Copyright 2001-2013 by one or more of the MHL Promoters
Revision 2.1 (fc02) Confidential Information of the MHL Promoters April 2013



\o 75/391
A M H L MHL™ (Mobile High-definition Link)

Compliance Test Specification -- Main Required Methods

Note 4: Direct Attach Source DUT testing: If possible, Direct Attach Source DUTs should be connected directly to
the MHL Tester’s Sink input port. In cases where the mechanical design of the DUT or Tester does not allow a
direct connection, the use of a “Direct Attach Source Extension Cable” is allowed.

Note 5: Slow responding Source DUT testing: There is no MHL specification for the maximum amount of time a
Source DUT may wait before starting a discovery sequence. Because of this, Source DUT CTS testing may fail in a
timeout if it does not wait long enough for a discovery sequence to begin. This is especially true for DA Sources
that are powered directly from the Sink Tester and which may require extra time to initialize upon powerup.
Rather than failing devices due to early timeout expiration, it is preferred that TE vendors accommodate this by:

a. Allowing at least 10 seconds for the Source DUT to boot after the application of VBUS.
b. Allowing the Source DUT adequate time to respond to the application of power and the 1K ohm
pulldown before signaling a timeout.

3.3.1 CBUS Source DUT Common Test Equipment Setups

3.3.2 CBUS Source DUT Common Methodologies

Many of the tests in Section 3.3 use a common methodology, followed by test steps specific to the individual test
definition. Refer back to this section for the initial test steps using the hyperlink if one is shown in the individual
test definition.

Most of the tests start by specifying that the tester should be set to “disconnected state”. “Tester disconnected
state” implies the following:

1. The tester does not drive the VBUS.

2. The tester does not apply a load to the VBUS.

3. The tester does not apply a pullup to the MHL+/- wires which would result in a current greater than
IRSEN_LEAK-

4. The tester does not apply a pulldown to the MHL+/- wires which would result in a current greater than
IRSEN_LEAK-

5. The tester does not apply a pullup to the CBUS wire which would result in a current greater than
lcbus_Leak_src OF lebus LEAK siNk-

6. The tester does not apply a pulldown to the CBUS wire which would result in a current greater than
lcbus_Leak_src OF lebus_LEAK sINK-

7. The tester does not actively drive the CBUS wire.

8. The tester applies the minimum possible capacitor loading to the CBUS.

3.3.2.1 Tester_Unpowered_Sink_Incomplete_Discovery Procedure
1. Set Tester Sink to not react to Discovery pulses.
Set Tester Sink to not drive the VBUS.
Direct Tester Sink to HIGH-Z the CBUS for Tsink_csus_rioarimin}.
Direct Tester Sink to initiate Discovery by resistively pulling down with Zcgys_sink_piscover-

Pwn

3.3.2.2 Tester_Powered_Sink_Incomplete_Discovery Procedure

1. Set Tester Sink to not react to Discovery pulses.

2. Set Tester Sink to drive the VBUS.

3. Direct Tester Sink to HIGH-Z the CBUS for Tsik_csus_roarimin}.

4. Direct Tester Sink to initiate Discovery by resistively pulling down with Zcgys_sink_piscover-
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Tester_Powered_Sink_Incomplete_R_Discovery Procedure
Set Tester Sink to not react to Discovery pulses.
Set Tester Sink to drive the VBUS.
Direct Tester Sink to HIGH-Z the CBUS for Tsik_cgus_roarimin}.
Direct Tester Sink to initiate Discovery by resistively pulling down with TEST_RESISTOR.

Tester_Sink_Incomplete_VR_Discovery Procedure
Set Tester Sink to not react to Discovery pulses.
Set Tester Sink port to drive TEST_VBUS_DRIVE to the VBUS.
Direct Tester Sink to HIGH-Z the CBUS for Tk cgus_roarimin}.
Direct Tester Sink to initiate Discovery by resistively pulling down with TEST_RESISTOR.

Tester_Unpowered_Sink_Discovery Procedure
Start Continuous Monitor procedures.
Set Tester Sink to use its Sink Discovery engine to enable normal MHL discovery.
Set Tester Sink to not drive the VBUS.
Direct Tester Sink to HIGH-Z the CBUS for Tsik_csus_roarimin}.
Direct Tester Sink to initiate Discovery by resistively pulling down with Zcgys sink_piscover{typ}-
After Discovery completes, Tester Sink will change its CBUS pulldown to Zcgys sink_on{typ}, and will pull
up on the MHL+/- wires with Zgysense termimaxy.

Tester_Sink_VR_Discovery Procedure
Start Continuous Monitor procedures.
Set Tester Sink to use its Sink Discovery engine to enable normal MHL discovery.
Set Tester Sink port to drive TEST_VBUS_DRIVE to the VBUS.
Direct Tester Sink to HIGH-Z the CBUS for Tsink_cgus_roarimin}.
Direct Tester Sink to initiate Discovery by resistively pulling down with TEST_RESISTOR.
After Discovery completes, Tester Sink will change its CBUS pulldown to to Zcgys_sink_on{typ}-
Pull up on the MHL+/- wires with Zgxsense_terv{max}.

Tester_Powered_Sink_R_Discovery Procedure
Start Continuous Monitor procedures.
Set Tester Sink to use its Sink Discovery engine to enable normal MHL discovery.
Set Tester Sink to drive the VBUS.
Direct Tester Sink to HIGH-Z the CBUS for Tsink_cgus_roarimin}.
Direct Tester Sink to initiate Discovery by resistively pulling down with Zcgys sink_piscover{typ}-
After Discovery completes, Tester Sink will change its CBUS pulldown to TEST_RESISTOR.
Pull up on the MHL+/- wires with Zgysense termimax}.

Tester_Powered_Sink_Discovery Procedure
Start Continuous Monitor procedures.
Set Tester Sink to use its Sink Discovery engine to enable normal MHL discovery.
Set Tester Sink to drive the VBUS.
Direct Tester Sink to HIGH-Z the CBUS for Tsink_csus_rioarimin}.
Direct Tester Sink to initiate Discovery by resistively pulling down with Zcgys sink_piscover{typ}-
After Discovery completes, Tester Sink will change its CBUS pulldown to Zcgys_sink_on{typ}-
Pull up on the MHL+/- wires with Zgysense termimax}.

Tester_Powered_Sink_Modified_Discovery Procedure

Note that Discovery state machine can detect illegal discovery pulses and start over.

The procedure requires 2 arguments: TEST_SINK_PULSE_COUNT and TEST_MHL_PU_TIME.
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Set Tester Sink to use its Sink Discovery engine to enable normal MHL discovery.

Set Tester Sink to drive the VBUS.

Set Tester Sink to respond to Discovery Pulses after TEST_SINK_PULSE_COUNT.

Set Tester Sink to enable MHL+/- Pull-ups after TEST_MHL_PU_TIME (0 default).

Direct Tester to HIGH-Z the CBUS for Teik_caus_roarimin}.

Direct tester to initiate Discovery by resistively pulling down with Zcgys_sink_piscoverityp}-

After the Tester Sink counts TEST_SINK_PULSE_COUNT rising edges it will wait for the next valid rising
edge of the CBUS.

Once the Tester sees the final rising edge, it will change from Zcgys_sink_piscover{tyP} t0 Zcaus_sink_onf{typl.
After changing to Zcgys_sink_on, Wait TEST_MHL_PU_TIME and then enable pull-up of Zgxsense termi{max} on
MHL+/- wires.

3.3.2.10 Tester_Powered_Sink_Immediate_Discovery Procedure

1.

ouewnN

Start Continuous Monitor procedures.

Set Tester Sink to use its Sink Discovery engine to enable normal MHL discovery.

Set Tester Sink to drive the VBUS.

Direct Tester Sink to initiate Discovery by resistively pulling down with Zcgys sink_piscoverityp}-
After Discovery completes, Tester Sink will change its CBUS pulldown to Zcgys sink_on{typ}-
Pull up on the MHL+/- wires with Zgxsense term{max}.

3.3.2.11Tester_Wait_Capability_Registers_Valid Procedure

1.

2.

Wait until the first of the following 3 events:
a. DUT indicates DCAP_RDY by issung a WRITE_STAT command with an offset of 0x30
(CONNECTED_RDY) and a data value of 0x01 (DCAP_RDY).
b. DUT indicates that a DCAP_CHG interrupt has occurred by issuing a SET_INT with an offset of
0x20 (RCHANGE_INT) and a data byte containing the 0x01 bit (DCAP_CHG).
c. Tester selected timeout (typically 60 Sec) suggesting that something went wrong and the
Capability registers are not going to become readable.
Return a Success indication if the Capability Registers are readable; otherwise indicate TIMEOUT.

3.3.2.12Packets to Induce Link-Level NACK Behavior
Several of the tests require the Tester to send a specially-constructed packet which causes the DUT to respond

with a link-level NACK. There are many edge sequences which should be interpreted as bad packets by the DUT.

This test specification defines 2 bad packets to represent the larger set of all bad patterns. Both error packets are

created by starting with a good packet and moving one edge % bit time earlier. This might happen on the CBUS

when impulse noise is added to the driven signal.

Error-Packet-1 is a packet containing Header bits: 0x0, Control Bit: Ox1, Data bits: 0x00.

The packet has no falling edge at the beginning of the first Data bit D7. That edge is moved % bit time earlier, and

is interpreted as a middle-bit-time edge by the DUT.

When Error-Packet-1 is sent using Source Arbitration, the packet timing appears as shown in Figure 30.
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Source Arbitration Sync HI HO C D7 D6 D5 D4 D3 D2 D1 DO P
e
Modified Bad Packet:

Source Arbitration Sync H1 D7 D6 D5 D4 D3 D2 D1 DO P

:

Figure 30. Source — CBUS Setup #2

Hou:\

Edge moved earlier to create

Coding Error

Error-Packet-2 is a packet containing Header bits: 0x0, Control Bit: Ox1, Data bits: 0x01.
The D7 bit edge is moved to create the Coding Error the same as in Error-Packet-1.

3.3.2.13Tester Sink Device Capability Registers
Unless changed in specific tests, the Tester will exhibit the following Device Capability Register contents:

Table 3-1. Tester Sink Device Capability Registers

Register Name Register Value Description
0 DEV_STATE 0x00 Reserved

MHL_VERSION 0x20 Level of MHL Spec supported
2 DEV_CAT 0x11 Identify the type of MHL system (Sink) + POW bit
3 | ADOPTER_ID_H 'Swe;::fzgt‘ij':’e':em High-order byte of Adopter ID
4 | ADOPTER_ID_L iﬂe;::fzgt‘:':’e'?em Low-order byte of Adopter ID
5 | VID_LINK_MODE 0x37 List of link modes supported for Video
6 | AUD_LINK_MODE | 0x03 List of link modes supported for Audio
7 | VIDEO_TYPE 0x85 Video Type Support
8 LOG_DEV_MAP 0x41 Logical Device Map
9 BANDWIDTH OxOF Link Bandwidth limit
10 | FEATURE_FLAG 0x07 Flags for MHL Optional feature
11 | DEVICE_ID_H ﬁ;::fsgttgfer?ent High-order byte of system identifier
12 | DEVICE_ID_L ﬁ;::fsgttgfer?ent Low-order byte of system identifier
13 | SCRATCHPAD_SIZE | 0x10 Count of Scratchpad registers
14 | INT_STAT_SIZE 0x33 Count of interrupt and status registers
15 | No Name 0x00 Reserved
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3.3.3 Link Layer Electrical - Source: Absolute Maximum Voltages

3.3.3.1 Common Test Environment

3.33.1.1 Test Objective
Monitor the voltages on VBUS and CBUS wires continuously to make sure they never exceed their absolute
maximum values.

3.3.3.1.2 References
See individual tests in this section.

3.3.3.1.3 Required Test Equipment
Use the Standard Test Suite.

3.33.14 Required Methodology
Define the following continuous monitor procedure. It will be executed before any other test procedure in the
CBUS Test Suite. This continuous monitor procedure will remain in effect throughout all following CBUS tests.

Set Tester Sink VBUS Limit comparator to appropriate voltage.

Set Tester Sink CBUS Limit comparator to appropriate voltage.

Set Tester to report VBUS Limit errors. FAIL if VBUS limits are violated.
Set Tester to report CBUS Limit errors. FAIL if CBUS limits are violated.
If no limits are violated, then record PASS.

ukhwN e

3.3.3.2 CBE-Source: VBUS Absolute Maximum Positive Voltage

Application: Source

3.3.3.21 Test Objective
Continuous monitor the VBUS wire to make sure it never exceeds the absolute maximum positive voltage.

3.3.3.2.2 References
[MHL] Section 13.9.1.1; Table 13-21: V\gys_tp2_sink_orv; VvBus_Tp1_sRC_DRV

3.3.3.2.3 Required Test Equipment
Use the Standard Test Suite.

3.3.3.24 Required Methodology
Continuous monitor runs in the background, using the setup in Section 3.3.3.1.

FAIL if VBUS positive limit is exceeded.

3.3.3.3 CBE-Source: CBUS Absolute Maximum Positive Voltage

Application: Source

3.3.3.3.1 Test Objective
Continuous monitor the CBUS wire to make sure it never exceeds the absolute maximum positive voltage.
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3.3.3.3.2 References
[MHL] Section 13.10.1; Table 13-23: CBUS Absolute Max Voltage

3.3.3.3.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

3.3.3.34 Required Methodology
Continuous monitor runs in the background, using the setup in Section 3.3.3.1.

FAIL if CBUS positive limit is exceeded.

3.3.4 Link Layer Timing - Source DUT Output: Pre-Discovery
Measure the timing of the Source DUT before it starts emitting Discovery pulses.

3.3.4.1 CBT-Source: Time from Source VBUS Application to Discovery Pulses

Application: Source

3.3.4.1.1 Test Objective
Verify that the Source DUT waits Tsgc vsus_out To_sasLe after applying VBUS before starting the Discovery procedure.

3.3.4.1.2 References

[MHL] Section 8.2.1.1 (SRC8->SRC8A)

[MHL] Section 8.3.2

[MHL] Section 13.10.1.1; Table 13-29: Teac veus ouT To_sTasie
[MHL] Section 13.10.1.1; Table 13-30: Tgink_csus_float

3.34.13 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

3.34.14 Required Methodology
1. If the CDF value CDF_SRC_POWERED indicates that Source DUT is a Powered Source then continue, else
end test with PASS (SKIP).
If necessary, connect Source DUT to Tester Sink port.
Set Tester Sink port to disconnected state.
Set Tester Sink port to use typical timings and to exhibit typical resistances and capacitances.
Execute the Tester_Unpowered_Sink_Discovery Procedure.

FAIL if DUT does not enable VBUS.

FAIL if DUT starts driving CBUS HIGH Discovery pulses before the minimum or after the maximum
Tsre_veus_out To_staste from enable of VBUS.

8. If all preceding steps pass, then PASS; else FAIL.

No vk wnN

3.3.5 Link Layer Electrical - Source DUT Output: Discovery

3.3.5.1 CBE-Source: Response to Initial Plug-in to MHL Device

Application: Source

3.3.5.1.1 Test Objective
Verify correct Source DUT behavior when going from unplugged to Zcgys_sink_piscover Within the MHL range.
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3.3.5.1.2 References

[MHL] Section 8.2.1.1 (SRC1)

[MHL] Section 8.3.1

[MHL] Section 13.10.1; Table 13-26, Table 13-27: Zcgys_sink_piscover, ZcBus_DONGLE_DISCOVER
[MHL] Section 13.10.1.1; Table 13-29: Tsgc_starT iMp_Mmeas

3.3.5.1.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

3.3.5.14 Required Methodology

1. Execute the following test procedure once for each row in Table 3-2 substituting TEST_VBUS_DRIVE and

TEST_RESISTOR.

If necessary, connect Source DUT to Tester Sink port.

If the CDF contains a definition of the procedure CDF_SRC_PROC_STANDBY_DISCOVERY, execute it.

Set Tester Sink port to disconnected state.

Set Tester Sink port to use typical timings and to exhibit typical resistances and capacitances.

Execute the Tester_Sink_VR_Discovery Procedure.

When Tester Sink not driving VBUS and the CDF value CDF_SRC_POWERED indicates that the Source

DUT is a Powered Source, FAIL if DUT does not wait Tsgc_veus_csus_stasieimin} from the assertion of

Zcaus_sink_piscover before driving VBUS.

8. When Tester Sink is not driving VBUS and the CDF value CDF_SRC_POWERED indicates that Source DUT
is a Powered Source, FAIL if DUT does not make make wake pulses followed by discovery pulses starting
within (minimum to maximum) Tsgc_vsus_out To_staste after it enables VBUS.

9. When Tester Sink driving the VBUS, FAIL if DUT does not make make wake pulses followed by discovery
pulses after the assertion of Zcgys_sink_piscover-

10. If all preceding steps pass, then PASS; else FAIL.

NoukrwnN

Table 3-2. Response to Initial Plug-in to MHL Device

TEST_VBUS_DRIVE TEST_RESISTOR Purpose
1 Sink does not drive VBUS Zcgus_sink_piscoveriming Verify that Source does Discovery
2 Sink does not drive VBUS Zcgus_sink_piscoverityp} Verify that Source does Discovery
3 Sink does not drive VBUS Zcgus_sINk_piscoverimax} Verify that Source does Discovery
4 Sink drives VBUS Zcgus_siNk_piscoveriminy Verify that Source does Discovery
5 Sink drives VBUS Zcgus_sink_piscoverityp} Verify that Source does Discovery
6 Sink drives VBUS Zcgus_sink_piscoverimaxt Verify that Source does Discovery

3.3.5.2 CBE-Source: Response to Sink Priming Pulse to MHL device

Application: Source ‘

3.3.5.2.1 Test Objective
Verify correct Source DUT behavior when Sink HIGH-Z's the CBUS to invoke a new (second or subsequent) CBUS
Discovery, then attaches with Zcgys_sink_piscover Within the MHL range.

There are several cases when a Sink or Dongle posts an event to a Source to indicate that the Source should re-run
its MHL Discovery Procedure. Examples are when a Sink or Dongle has its power applied, and when one of these
devices leaves Standby State.

Copyright 2001-2013 by one or more of the MHL Promoters
Revision 2.1 (fc02) Confidential Information of the MHL Promoters April 2013



\o 82/391
A M H L MHL™ (Mobile High-definition Link)

Compliance Test Specification -- Main Required Methods

The Sink or Dongle signals the Source to retry its Discovery procedure by removing and then re-applying the Sink or
Dongle Discovery resistor. The Source must notice the change from “no discovery pulldown resistor” to “valid
discovery pulldown resistor”, and should retry MHL Discovery based on the change.

3.3.5.2.2 References

[MHL] Section 8.2.1; Table 8-2; SRC1-SRC2

[MHL] Section 8.2.2 (SINKS5)

[MHL] Section 8.2.3 (DONGLE4, DONGLES)

[MHL] Section 8.3.3

[MHL] Section 13.10.1; Table 13-26, Table 13-27: Zcgys_sink_piscover, ZcBUS_DONGLE_DISCOVER
[MHL] Section 13.10.1.1; Table 13-29: Tsrc_start_imp_mens

[MHL] Section 13.10.1.1; Table 13-30: Tgink_cgus_rloat

3.3.5.2.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

3.3.5.24 Required Methodology

Execute steps 2 to 15 once for each row in Table 3-3.

If necessary, connect Source DUT to Tester Sink port.

Set Tester Sink port to disconnected state.

If the CDF contains a definition of the procedure CDF_SRC_PROC_STANDBY_DISCOVERY, execute it.

Set Tester Sink port to use typical timings and to exhibit typical resistances and capacitances.

Execute the Tester_Sink Incomplete VR Discovery procedure, setting TEST_RESISTOR to

Zcgus_sink_piscoverityp} and TEST_VBUS_DRIVE values from the column TEST_VBUS_DRIVE_FIRST.

7. If Tester Sink is not driving VBUS and the CDF value CDF_SRC_POWERED indicates that Source DUT is
a Powered Source, then FAIL if DUT does not wait at least Tsgc vaus_csus_stasie{min} from the assertion
of Zcgus_sink_piscover before driving VBUS.

8. If Tester Sink is not driving VBUS and the CDF value CDF_SRC_POWERED indicates that Source DUT is
a Powered Source, then FAIL if DUT does not make discovery pulses within (minimum to maximum)
Tsre_vaus_out To_sTase after it enables VBUS.

9. |If Tester Sink is driving VBUS and the CDF value CDF_SRC_POWERED indicates that Source DUT is

NOT a Powered Source, then FAIL if DUT does not make discovery pulses after the assertion of

ok wnNE

ZCBUS_SINK_DISCOVER-
10. Set Tester Sink to HIGH-Z its Discovery resistor, and to drive VBUS as specified in column

TEST_VBUS_DRIVE_SINKS.

11. Wait for at least the period specified in HIGH-Z Duration.

12. Execute the Tester Powered Sink_Immediate Discovery procedure.

13. |If Tester Sink is not driving VBUS and the CDF value CDF_SRC_POWERED indicates that Source DUT is
a Powered Source, then FAIL if DUT does not wait at least Tsgc vaus_csus_stasie{min} from the assertion
of Zcgus_sink_piscover before driving VBUS.

14. If Tester Sink is not driving VBUS and the CDF value CDF_SRC_POWERED indicates that Source DUT is
a Powered Source, then FAIL if DUT does not make wake pulses followed by discovery pulses starting
within (minimum to maximum) Tsgc_vsus_out To_stasie after it enables VBUS.

15. If Tester Sink is driving the VBUS, then FAIL if DUT does not make wake pulses followed by discovery
pulses starting after the assertion of Zcgys_sink_piscover-

16. If the test does not otherwise FAIL, then PASS.
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Table 3-3. Response to Sink Priming Pulse to MHL Device

TEST_VBUS_DRIVE_FIRST TEST_VBUS_ HIGH-Z Duration Purpose
DRIVE_SINK5
1 | VBUS, No Zcgys_sink_piscover No VBUS Tk caus_ FLoar{min} z!\l;?\li(zs\llgﬁi ->SINK1,
2 | NoVBUS, No Zcays sink_piscover | VBUS Tonx_caus_sioar{min} Z:EE;’ ;/>BS£JISNK5 -> SINK1,
3 | VBUS, Zeaus_smi oiscoveaftyp} No VBUS Tak_caus. rLoarmin} Z:m/ i'(’)“ngESS\'/'\éﬁ -
4 | VBUS, Zcgus_sin_oiscover{typ} VBUS Toink_caus_rroar{min} z:zﬁ’/ Ssllll\\lllg -\/>le3’: K5 ->
5 | No VBUS, Zeaus sive oiscovex{typ} | No VBUS Ton_cavs._roar{min} i'c:\‘;"‘\mzs\'/gﬁi -> SINK1,
6 No VBUS, Zcgus_sink_piscover{typ} | VBUS Tsink_caus_roartmin} ::EE: ;/>B?JISNK5 -> SINK1,
7 | VBUS, NO Zcgys_sink_piscover No VBUS 5 seconds rs1lc|>\l§|(|)\1;<>55\l/';555 ->SINK1,
8 | NoVBUS, No Zcaus sk oiscover | VBUS 5 seconds S:EES :BSU'SNK5 -> SINK1,
9 VBUS, Zcgus_sink_piscover{typ} No VBUS 5 seconds z:mﬁ/ i'gEfN';ss\'/'\éEi -
10 | VBUS, Zcgus_sink_piscoverityp} VBUS 5 seconds z:mﬁ/ Ssm'g _V>BSLIJ|: K5 ->
11 | No VBUS, Zcgys_sink_piscover{typ} No VBUS 5 seconds rs1lcl>\l;£|1\l;<>55\llgﬁss ->SINK1,
12 | No VBUS, Zcgys sink_piscover{typ} VBUS 5 seconds Z:EE: ;/>BSUISNK5 ->SINK1,

3.3.5.3 CBE-Source: Pre-Discovery Success Pull-up HIGH Voltage

Application: Source

3.3531 Test Objective
Verify that Source DUT Pull-up Voltage has correct value when connecting Zcgys_src_piscover-

3.3.5.3.2 References
[MHL] Section 13101, Table 13-25: VTERM_CBUS

3.3.5.3.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

3.3.5.3.4 Required Methodology
Execute the following test procedure once for each row in Table 3-4 substituting TEST_VBUS_DRIVE and
TEST_RESISTOR.
1. If necessary, connect Source DUT to Tester Sink port.
2. If the CDF contains a definition of the procedure CDF_SRC_PROC_STANDBY_DISCOVERY, execute it.
3. Set Tester Sink port to disconnected state.
4. Set Tester Sink port to use typical timings and to exhibit typical resistances and capacitances.

Copyright 2001-2013 by one or more of the MHL Promoters
Revision 2.1 (fc02) Confidential Information of the MHL Promoters April 2013



84/391

AV g
A M H L MHL™ (Mobile High-definition Link)

Compliance Test Specification -- Main Required Methods

5. If the CDF value CDF_SRC_REQUIRES_SINK_VBUS indicates that the Source requires Sink VBUS to
operate, then SKIP steps 7-14 for table entry 1 (TEST_VBUS_DRIVE = Sink does not drive VBUS), else
execute the Tester_Sink_VR_Discovery Procedure, setting TEST_RESISTOR to Zcgys_sink_piscoverimin}

and TEST_VBUS_DRIVE values from the column TEST_VBUS_DRIVE.
6. Watch for Source to drive Wake pulses.

7. Measure the CBUS Voltage before, during, and after the Discovery pulses when the CBUS is not

actively driven HIGH by the Source DUT.
8. Calculate the pullup voltage and the pullup resistor.
9. FAILif VTERM_CBUS is not within the allowable range.
10. FAIL if ZCBUS_SRC_DISCOVER is not within the allowable range.
11. Repeat steps 1 through 10 for each row in Table 3-4.
12. If all preceding steps pass, then PASS; else FAIL.

Table 3-4. Pre-Discovery Success Pull-up HIGH Voltage

TEST_VBUS_DRIVE TEST_RESISTOR Purpose
Sink does not drive VBUS | Zcgys_sink_piscoverimin} Measure Source Pull-up Voltage
Sink drives VBUS Zcpus_sink_piscoveriming Measure Source Pull-up Voltage

3.3.5.4 CBE-Source: Discovery Pulse Drive HIGH Voltage

Application: Source

3.3.5.4.1 Test Objective
Verify that Source DUT drives Discovery Pulses with HIGH voltage for Sink to observe.

3.3.5.4.2 References

[MHL] Section 13.10.1; Table 13-24: V|4 cgus
[MHL] Section 13.10.1; Table 13-25: Vrerm_caus
[MHL] Section 8.4;

3.3.543 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

3.3.5.4.4 Required Methodology

Execute the following test procedure once for each row in Table 3-5, substituting for TEST_VBUS_DRIVE and

TEST_RESISTOR.
1. If necessary, connect Source DUT to Tester Sink port.

2. If the CDF contains a definition of the procedure CDF_SRC_PROC_STANDBY_DISCOVERY, execute it.

3. Set Tester Sink port to disconnected state.

4. Set Tester Sink port to use typical timings and to exhibit typical resistances and capacitances.

5. If the CDF value CDF_SRC_REQUIRES_SINK_VBUS indicates that the Source DUT requires Sink VBUS to
operate, then SKIP steps 7-9 for table entry 1 (TEST_VBUS_DRIVE = Sink does not drive VBUS), else
execute the Tester_Sink_VR_Discovery Procedure setting TEST_RESISTOR to Zcgys_sink_piscover{min}
and TEST_VBUS_DRIVE values from the column TEST_VBUS_DRIVE.

6. Observe the Source DUT making Discovery pulses.

7. Measure the HIGH voltage of the pulses.

8. FAILif HIGH voltage is not greater than V,y_cgys{min}.

9. |If all preceding steps pass, then PASS; else FAIL.
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Table 3-5. Discovery Pulse Drive HIGH Voltage

TEST_VBUS_DRIVE TEST_RESISTOR Purpose
Sink does not drive VBUS Zcpus_sink_piscoveriming Measure Source Pull-up Voltage
2 Sink drives VBUS Zcpus_sink_piscoveriming Measure Source Pull-up Voltage

3.3.5.5 CBE-Source: Discovery Pulse float LOW Voltage

Application: Source

3.3.5.5.1 Test Objective
Verify that Source DUT floats the CBUS so that the Sink Zcgys_sink_piscover Pulls down to make Discovery Pulses with
LOW voltage for Sink to observe.

3.3.5.5.2 References
[MHL] Section 13.10.1; Table 13-24: V,__cgus
[MHL] Section 8.4;

3.3.5.5.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

3.3.5.5.4 Required Methodology

Execute the following test procedure once for each row in Table 3-5, substituting for TEST_VBUS_DRIVE and
TEST_RESISTOR.
1. If necessary, connect Source DUT to Tester Sink port.

2. If the CDF contains a definition of the procedure CDF_SRC_PROC_STANDBY_DISCOVERY, execute it.

3. Set Tester Sink port to disconnected state.

4. Set Tester Sink port to use typical timings and to exhibit typical resistances and capacitances.

5. If the CDF value CDF_SRC_REQUIRES_SINK_VBUS indicates that the Source DUT requires Sink VBUS to
operate, then SKIP steps 7-9 for table entry 1 (TEST_VBUS_DRIVE = Sink does not drive VBUS), else
executethe Tester_Sink_VR_Discovery Procedure setting TEST_RESISTOR to Zcgys_sink_piscover{min} and
TEST_VBUS_DRIVE values from the column TEST_VBUS_DRIVE.

6. Observe the Source DUT making Discovery pulses.

7. Measure the LOW voltage of the pulses.

8. FAILif LOW voltage is not less than V,_cgys{max}.

9. |If all preceding steps pass, then PASS; else FAIL.

Table 3-6. Discovery Pulse Float LOW Voltage
TEST_VBUS_DRIVE TEST_RESISTOR Purpose
Sink does not drive VBUS Zcgus_siNk_piscoverimax} Measure Source Pull-up Voltage
2 Sink drives VBUS Zcgus_siNk_piscoverimax} Measure Source Pull-up Voltage
3.3.6 Link Layer Timing - Source DUT Output: Discovery

Measure the timing of the Source DUT as it drives Discovery pulses.

3.3.6.1 CBT-Source: Wake Pulse HIGH, LOW and GAP Times

Application: Source

3.3.6.1.1 Test Objective
Verify that Source DUT drives Wake Pulses which meet HIGH timing requirements.
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Verify that Source DUT drives Wake Pulses which meet LOW timing requirements.
Verify that Source DUT drives 2 pairs of Wake Pulse bursts which meet timing requirements.

3.3.6.1.2 References

[MHL] Section 8.3.1

[MHL] Section 8.4.2

[MHL] Section 13.10.1.1; Table 13-28: Tspc_wake_putse_wipTH_1
[MHL] Section 13.10.1.1; Table 13-28: Tsgc_wake_puLse wiDTH_2

3.3.6.1.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

3.3.6.14 Required Methodology

1. If necessary, connect Source DUT to Tester Sink port.

Connect Oscilloscope to Tester to allow it to monitor the Source DUT CBUS wire.

Set Oscilloscope to trigger on a rising edge at about 1V.

Set Tester Sink port to disconnected state.

Set Tester Sink port to use typical timings and to exhibit typical resistances and capacitances.

Set Tester Timing Measurement CBUS Voltage threshold to the 50% point between Vy, cgys{min} and
Vi_csus{max}.

7. Execute the Tester_Powered_Sink_Discovery_Procedure.

8. FAILif DUT does not drive 2 Wake Pulses, followed by 2 more Wake Pulses.

9. FAILif each Pulse does not meet the HIGH time requirement Tsgc_ wake_puLse_wipTH_1-

10. FAILif each Pulse does not meet the LOW time requirement Tsgc_wake_puise_wipTH_1-

11. FAILif the gap between pulse pairs does not meet the LOW time requirement Tsgc wake_putse_wipTH_2-
12. If all preceding steps pass, then PASS; else FAIL.

oukwnN

3.3.6.2 CBT-Source: Wake Pulse Delay Until Discovery Pulse

Application: Source

3.3.6.2.1 Test Objective
Verify that Source DUT waits after Wake Pulse bursts before starting Discovery pulses.

3.3.6.2.2 References

[MHL] Section 8.3.1

[MHL] Section 8.4.2

[MHL] Section 13.10.1.1: Table 13-28: Tsrc wake_To_piscover

3.3.6.2.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

3.3.6.24 Required Methodology

If necessary, connect Source DUT to Tester Sink port.

Connect Oscilloscope to Tester to allow it to monitor the Source DUT CBUS wire.
Set Oscilloscope to trigger on a rising edge at about 1V.

Set Tester Sink port to disconnected state.

vk e

Set Tester Sink port to use typical timings and to exhibit typical resistances and capacitances.
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6. Set Tester Timing Measurement CBUS Voltage threshold to the 50% point between V,_cgys{min} and
VIL_CBUS{maX}-

7. Execute the Tester_Powered_Sink_Discovery_Procedure.

8. FAILif the gap between the last wake pulse and the start of discovery pulses does not meet the LOW time

requirement Tsge wake_To_piscover-
9. If all preceding steps pass, then PASS; else FAIL.

3.3.6.3 CBT-Source: Discovery Pulse HIGH and LOW Time

Application: Source

3.3.6.3.1 Test Objective

Verify that Source DUT drives Discovery Pulses which meet HIGH timing requirements.

Verify that Source DUT drives Discovery Pulses which meet LOW timing requirements.

Note that Discovery LOW pulses get LOW due to the Sink-side Zcgys_sink_piscover Pulldown resistor. The fall-time
might reduce the LOW time (below V,_cgys) of the pulses.

3.3.6.3.2 References
[MHL] Section 8.4.2
[MHL] Section 131011, Table 13-30: TSRC_PULSE_WIDTH

3.3.6.3.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

3.3.6.3.4 Required Methodology

If necessary, connect Source DUT to Tester Sink port.

Connect Oscilloscope to Tester to allow it to monitor the Source DUT CBUS wire.

Set Oscilloscope to trigger on a rising edge at about 1V.

Set Tester Sink port to disconnected state.

Set Tester Sink port to use typical timings and to exhibit typical resistances and capacitances.

Set Tester Timing Measurement CBUS Voltage threshold to the 50% point between Vy cays{min} and
Vi_caus{max}.

7. Execute the Tester_Powered_Sink_Discovery_Procedure.

8. FAILif DUT does not drive Discovery pulses which meet the HIGH time requirement Tegc puise_ wipTh-
9. FAILif DUT does not drive Discovery pulses which meet the LOW time requirement Tsgc_puise_ wipTH-
10. If all preceding steps pass, then PASS; else FAIL.

owunswNR

3.3.6.4 CBT-Source: Wake/Discovery Pulse Edge Rate

Application: Source

3.3.6.4.1 Test Objective

Verify that Source DUT drives Discovery Pulses which have legal edge rates.

Note: Edge rates during discovery are not specified in the MHL 1.0 Specification.

3.3.6.4.2 References

[MHL] Section 13.10.1; Table 13-23: Vo caus
[MHL] Section 13.10.1; Table 13-23: Vg cpus
[MHL] Section 13.10.1; Table 13-23: Tg cpus
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[MHL] Section 13.10.1; Table 13-23: T¢ cgus

3.3.6.4.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

3.3.6.4.4 Required Methodology
Execute the following test procedure once for each row in Table 3-7, substituting for TEST_CAPACITOR and
TEST_RESISTOR.

If necessary, connect Source DUT to Tester Sink port.

Connect Oscilloscope to Tester to allow it to monitor the Source DUT CBUS wire.

Set Oscilloscope to trigger on a rising edge at about 1V.

Set Tester Sink port to disconnected state.

Set Tester Sink port to use typical timings and to exhibit typical resistances and capacitances.
Set Tester Sink capacitance to TEST_CAPACITOR.

Set tester thresholds to Viy_caus and Vyi_caus.

Execute the Tester_Sink_VR_Discovery_Procedure, setting TEST_RESISTOR from the column
TEST_RESISTOR with TEST_VBUS_DRIVE set to have the Tester drive VBUS.

9. FAILif discovery pulses have a maximum rise or fall time of greater than 1 microsecond.

10. If all preceding steps pass, then PASS; else FAIL.

PN A WNE

NOTE: A Source DUT which fails this test shall not be considered non-compliant, as there is
presently no minimum or maximum limit on Wake Pulse and Discovery Pulse rise or fall times
in the MHL Specification.

Table 3-7. Wake/Discovery Pulse Edge Rate

TEST_CAPACITOR TEST_RESISTOR Purpose

minimum cable + Sink capacitance Zcgus_sink_piscoverimax} | Wake/Discovery Pulse Rise time MIN
maximum cable + Sink capacitance Zcpus_sink_piscoverimin} | Wake/Discovery Pulse Rise time MAX
maximum cable + Sink capacitance Zcpus_sink_piscoverimax} | Wake/Discovery Pulse Fall time MAX

3.3.7 Link Layer Electrical - Source DUT Output: Arbitration/Sync/Data Signaling
Measure the electrical behavior of the Source DUT as it drives Arbitration, Sync, and Data pulses.

3.3.7.1 CBE-Source: Post-Discovery Pull-up HIGH Voltage

Application: Source

3.3.7.1.1 Test Objective
Verify that Source DUT pull-up Voltage has correct value when Source is connected with Zcgys_sgc_on-

33.7.1.2 References
[MHL] Section 13101, Table 13-23: VTERM_CBUS
[MHL] Section 131011, Table 13-30: TSRC_CONN

3.3.7.1.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.
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3.3.7.1.4 Required Methodology

If necessary, connect Source DUT to Tester Sink port.

Set Tester Sink port to disconnected state.

Set Tester Sink port to use typical timings and to exhibit typical resistances and capacitances.

Set Tester Sink to use its Sink Packet engine to ACK everything .

Execute the Tester_Powered_Sink_Discovery_Procedure.

After Discovery completes, wait greater than 2* Tspc puise wiotn{max} + Tspe_conn{max} but less than
Tsre_putse_winthimin} + Tspe_arsimrateimin} from the rising edge of the last discovery pulse Remove

ouewNRE

ZCBUS_SINK_ON-
7. Measure CBUS voltage as Vcays_meas-
8. FAILif Vcpys_meas not within the range of Vrggm_caus.
9. |If all preceding steps pass, then PASS; else FAIL.

3.3.7.2 CBE-Source: Post-Discovery Passive Pull-up HIGH Zcgys src on Resistance

Application: Source

3.3.7.2.1 Test Objective
Verify that Source DUT pull-up Zcgys_src_on has correct value.

3.3.7.2.2 References
[MHL] Section 13.10.1; Table 13-25: Z¢gys_sgc on

3.3.7.2.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

3.3.7.24 Required Methodology

If necessary, connect Source DUT to Tester Sink port.

Set Tester Sink port to disconnected state

Set Tester Sink port to use typical timings and to exhibit typical resistances and capacitances.

Set Tester Sink to use its Sink Packet engine to ACK everything.

Execute the Tester_Powered_Sink_Discovery_Procedure.

After Discovery completes, wait 2* Tspc_puise wiptn{max} + Tspc_conn{max} from the rising edge of the last
discovery pulse.

Measure CBUS source impedance as Zcgys_meas-

FAIL if Zcgus_meas is not in the valid range of Zcgys_src_on-

9. |If all preceding steps pass, then PASS; else FAIL.

oukwNE
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3.3.7.3 CBE-Source: CBUS Capacitance

Application: Source

3.3.7.3.1 Test Objective
Verify that the Source DUT has a low-enough input capacitance

3.3.7.3.2 References
[MHL] Section 13101, Table 13-25: CSRC_ON_CBUS

3.3.7.3.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.
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3.3.7.3.4 Required Methodology
Characterize the capacitance of the Test Equipment, so that it can be subtracted from any measurement of DUT +
Test Equipment.

If necessary, connect Source DUT to Tester Sink port.

Set Tester Sink port to disconnected state.

Set Tester Sink port to use typical timings and to exhibit typical resistances and capacitances.
Set Tester Sink to use its Sink Packet engine to ACK everything.

Execute the Tester_Powered_Sink_Discovery_Procedure.

Measure the CBUS Capacitance (Ccsus_meas) after Discovery completes.

FAIL if the calculated Source capacitance is greater than Cspc on_cpus-

If all preceding steps pass, then PASS; else FAIL.

ONoUnkAWN R

NOTE: The capacitance measurement may depend on compliant termination of the CBUS line in the DUT.
The test may result in a FAIL if the resistance Zcgys_src_on is out of range.

3.3.7.4 CBE-Source: Arbitrate/Sync/Data Drive LOW Voltage

Application: Source

3.3.7.4.1 Test Objective
Verify that Source DUT drives Arbitration, Sync, and Data Pulses with the correct DRIVE LOW voltage.

3.3.7.4.2 References
[MHL] Section 13.10.1; Table 13-23: Vo,_cgus

3.3.74.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

3.3.7.4.4 Required Methodology

If necessary, connect Source DUT to Tester Sink port.
Set Tester Sink port to disconnected state
Set Tester Sink port to use typical timings and to exhibit typical resistances and capacitances.
Set Tester Sink to use its Sink Packet engine to ACK everything.
Execute the Tester_Powered_Sink_Discovery_Procedure.
Set Tester Sink CBUS impedance to Zcgys_sink_on{max}.
Set Tester Sink to send CLR_HPD to Source DUT.
Observe LOW levels in the waveform while the Source DUT arbitrates for the bus.
FAIL if DUT does not do link-level ACK to CLR_HPD.
. FAIL if DUT does not arbitrate for the use of the CBUS to send an ACK Packet.
. FAIL if DUT does not drive CBUS LOW during the Arbitration pulse to a voltage below Vo, cgys{max}.
. FAIL if DUT does not drive CBUS LOW during the Sync pulse to a voltage below Vg, cgysimax}.
. FAIL if DUT does not drive CBUS LOW during the Header, Control, Data, and Parity pulse to a voltage
below Vo,_cgus{imax}.
. If all preceding steps pass, then PASS; else FAIL.

LooNOUEWNR
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3.3.7.5 CBE-Source: Arbitrate/Sync/Data Drive HIGH Voltage

‘ Application: Source ‘

3.3.75.1 Test Objective
Verify that Source DUT drives Arbitration, Sync, and Data Pulses with correct DRIVE HIGH voltage.

3.3.7.5.2 References
[MHL] Section 13101, Table 13-23: VOHfCBUS

3.3.7.5.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

3.3.7.5.4 Required Methodology

If necessary, connect Source DUT to Tester Sink port.
Set Tester Sink port to disconnected state.
Set Tester Sink port to use typical timings and to exhibit typical resistances and capacitances.
Set Tester Sink to use its Sink Packet engine to ACK everything.
Execute the Tester_Powered_Sink_Discovery_Procedure.
Set Tester Sink CBUS impedance to Zcgys_sink_on{min}.
Set Tester Sink to send CLR_HPD to Source DUT.
Observe HIGH levels in the waveform while the Source DUT arbitrates for the bus.
FAIL if DUT does not do link-level ACK to CLR_HPD.
. FAIL if DUT does not arbitrate for the use of the CBUS to send an ACK Packet.
. FAIL if DUT does not drive CBUS HIGH after the Arbitration pulse to a voltage above Vo cays{min} and
below Vo _caus{max}.
. FAIL if DUT does not drive CBUS HIGH during the Sync pulse to a voltage above Vo cgysimin} and
below Vo _caus{maxt.
13. FAIL if DUT does not drive CBUS HIGH during the Header, Control, Data, and Parity pulse to a voltage
above Vg _causfmin} and below Vo, cgusimax}.If all preceding steps pass, then PASS; else FAIL.

LooNOUEWNR
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Note: Voy_csusimax} should be measured at the end of the CBUS drive high time Tpgy ni_csus{max} to avoid
failing devices due to impedance/driver signal overshoot.

3.3.8 Link Layer Timing - Source DUT Output: Arbitration/Sync/Data in Nanoseconds
Measure the timing of the Source DUT as it drives Arbitration and data pulses.

The Source DUT output Bit Time must be measured.

3.3.8.1 CBT-Source: Arbitration/Sync/Data Active Drive HIGH Duration

Application: Source ‘

3.3.8.1.1 Test Objective
Verify that Source DUT drives CBUS HIGH, then releases bus, when changing the CBUS from LOW to HIGH. (The
HIGH voltage will be sustained by a Resistor pull-up at the Source end.)

3.3.8.1.2 References
[MHL] Section 7.2.4
[MHL] Section 13101, Table 13-23: TDRV_HI_CBUS
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3.3.8.1.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

3.3.8.1.4 Required Methodology
Measure the timings using the method described in Section 2.5.1.1.

If necessary, connect Source DUT to Tester Sink port.
Connect Oscilloscope to Tester to allow it to monitor the Source DUT CBUS wire.
Set Oscilloscope to trigger on a rising edge at about 1V.
Set Tester Sink port to disconnected state.
Set Tester Sink port to use typical timings and to exhibit typical resistances and capacitances.
Set Tester Sink to use its Sink Packet engine to ACK everything.
Adjust the Tester resistances and voltages so that the DUT Drive High time is observable.
Set Tester Sink to measure the CBUS transition times during the test.
Execute the Tester_Powered_Sink_Discovery_Procedure.
. After Discovery completes, wait Tspc_conn{max}.
. Set Tester Sink to send CLR_HPD to Source DUT.
. Observe post-discovery Source activity on CBUS Tester Sink port.
. FAIL if DUT has problems doing Discovery.
. FAILif DUT does not arbitrate for access to CBUS to return ACK to CLR_HPD.
. FAIL if the CBUS Drive HIGH time (the period starting when the CBUS goes from LOW to HIGH and
lasting until only the Source resistor pull-up drives the CBUS) is outside the limits set for Tpgy ui_caus-
16. If all preceding steps pass, then PASS; else FAIL.

LR NOUEWNR
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3.3.8.2 CBT-Source: Arbitration/Sync/Data Edge Rate

Application: Source

3.38.2.1 Test Objective
Verify that Source DUT drives Arbitration/Sync/Data and ACK Pulses which have valid Rise or Fall times.

Verify that Source DUT Rise and Fall times for CBUS Arbitration/Sync/Data pulses vary at most by the allowable
amount.

3.3.8.2.2 References

[MHL] Section 13.10.1; Table 13-23: Voy_caus
[MHL] Section 13.10.1; Table 13-23: Vg cpus
[MHL] Section 13.10.1; Table 13-23: T cpys
[MHL] Section 13.10.1; Table 13-23: Tg cgus
[MHL] Section 13.10.1; Table 13-23: ATk

3.3.8.2.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

3.3.8.24 Required Methodology
Execute the following test procedure once for each row in Table 3-8, substituting for TEST_CAPACITOR and
TEST_RESISTOR. Measure the timings using the method described in Section 2.5.1.1.

1. If necessary, connect Source DUT to Tester Sink port using a short cable with minimum capacitance.
2. Connect Oscilloscope to Tester to allow it to monitor the Source DUT CBUS wire.
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3. Set Oscilloscope to trigger on a rising edge at about 1V.

4. Set Tester Sink port to disconnected state.

5. Set Tester Sink port to use typical timings and to exhibit typical resistances and capacitances.
6. Set Tester Sink capacitance to TEST_CAPACITANCE.

7. Set Tester Sink to its Sink Packet engine to ACK everything.

8. Execute the Tester_Powered_Sink_Discovery_Procedure.

9. After Discovery completes, wait Tsgc_conn{max}.

10. Set Tester Sink to send CLR_HPD to Source DUT.

11. FAILif DUT does not arbitrate for access to CBUS to return ACK to CLR_HPD.

12. For Test 1 FAIL if Arbitration/Sync/Data pulses have a rise time less than Tg_cgys{min}.

13. For Test 2 FAIL if Arbitration/Sync/Data pulses have a fall time less than T¢_cgys{min}.

14. For Test 3 FAIL if Arbitration/Sync/Data pulses have a rise time greater than Tg_cgys{max}.
15. For Test 4 FAIL if Arbitration/Sync/Data pulses have a fall time greater than T cgys{max}.
16. FAIL if rise times and fall times measured do not meet the ATg specification.

17. If all preceding steps pass, then PASS; else FAIL.

Table 3-8. Arbitration/Sync/Data Edge Rate

TEST_CAPACITOR TEST_RESISTOR Purpose
1 minimum cable + Sink capacitance | Zcgys_sink_on{max} Arbitration/Sync/Data Rise time MIN
2 minimum cable + Sink capacitance | Zcgys_sink_on{min} Arbitration/Sync/Data Fall time MIN
3 maximum cable + Sink capacitance | Zcgys_sink_ on{min} Arbitration/Sync/Data Rise time MAX
4 maximum cable + Sink capacitance | Zcgys_sink_on{max} Arbitration/Sync/Data Fall time MAX
3.3.9 Link Layer Timing - Source DUT Output: Arbitration/Sync/Data in Bit Times

Measure the timing of the Source DUT as it drives Data pulses.
The Source DUT output Bit Time must be measured based on observing CBUS edges.

3.3.9.1 CBT-Source: Arb, Sync, Data HIGH and LOW Times

Application: Source

3.39.1.1 Test Objective

Verify that the Source DUT does not arbitrate to send a first Packet over the CBUS until Tspc_areirrate after discovery
completes.

Verify that the Source DUT drives a CBUS LOW arbitration pulse for Targ_spc. Timings are expressed in nanoseconds
here. They are expressed in Bit Times in a later test step.

Verify that Source DUT drives CBUS HIGH before Sync pulse after winning arbitration. Timings are expressed in
nanoseconds here. They are expressed in Bit Times in a later test step.

Verify that Source DUT drives CBUS LOW to make a Sync pulse after winning arbitration. Timings are expressed in
nanoseconds here. They are expressed in Bit Times in a later test step.

Verify that Source DUT drives CBUS HIGH after the Sync pulse until it starts driving data. Timings are expressed in
nanoseconds here. They are expressed in Bit Times in a later test step.

Check the timing for Arbitration pulses in terms of “Bit Times”, and verify that it meets the required spec.

Check the Idle period between Arbitration and the Sync pulse in terms of “Bit Times”, and verify that it meets the
required spec.

Check the Sync LOW pulse in terms of “Bit Times”, and verify that it meets the required spec.
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Check the delay between the Sync LOW end and the first Data transition in terms of “Bit Times”, and verify that it
meets the required spec.

Check the timing of 0 an 1 bits, taking care to observe duty-cycle and edge rate differences.

Measure the timings using the method described in Section 2.5.1.1.

3.3.9.1.2 References

[MHL] Section 7.2.2

[MHL] Section 8.5.1

[MHL] Section 13.10.1.1; Table 13-30: Tsrc_conn-
[MHL] Section 13.10.1.1; Table 13-31: Tsgc_arsiTraTe-
[MHL] Section 13.10.1; Table 13-23: Tgr_cgus
[MHL] Section 13.10.2; Table 13-33: Typg sc
[MHL] Section 13.10.2; Table 13-33: Treq_opp
[MHL] Section 13.10.1; Table 13-23; Tcgys_pury
[MHL] Section 13.10.1; Table 13-23; Tsync_toraL
[MHL] Section 13.10.1; Table 13-23; Tsync_puty
[MHL] Section 7.2.3.1.

3.39.1.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

3.39.14 Required Methodology

1. If necessary, connect Source DUT to Tester Sink port.

Set Tester Sink port to disconnected state.

Set Tester Sink port to use typical timings and to exhibit typical resistances and capacitances.

Set Tester Timing Measurement CBUS Voltage threshold to the 50% point between Vy cgys{min} and

Vi_caus{max}.

Set Tester Sink to use its Sink Packet engine to ACK everything.

Execute the Tester_Powered_Sink_Discovery_Procedure.

After Discovery completes, wait Tspc_conn{maxt.

Tester Sink does CLR_HPD to Source DUT.

Measure the timing of the ACK packet from the Source DUT in nanoseconds.

10. Measure timing information in nanoseconds and assign values to a set of named timing variables.

ARB_LOW time

ARB_HIGH time

Idle_Time

Sync_LOW time

Sync_HIGH time

HIGH_O time

LOW_0time

Starting_LOW _1 timings

. Starting_HIGH_1 timings

11. FAIL if DUT does CBUS arbitration which is both before its response to the CLR_HPD and sooner than
Tsre_arsimrate from the rising edge of the last Discovery pulse.

12. FAILif CBUS ARB LOW time is not between (minimum or maximum Tgr cgus) * Tars_src-

13. FAIL if CBUS HIGH time after arbitration but before Sync is not between (minimum or maximum Tgr_caus)

Pwn

0o NG U,
S@ PO o0 T

*
TREQ_OPP-
14. FAILif CBUS LOW time during Sync is not between (minimum or maximum Tgr_cays) * (minimum or
maximum Tsync_puty)-
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15. FAIL if CBUS HIGH time between Sync LOW time and falling edge of first Data bit is not between
(minimum or maximum Tgr_caus) * (Tsync_totar — (Minimum or maximum Tsync_puty))-

16. FAIL if time between Sync going LOW time and falling edge of first Data bit is not between (minimum or
maximum Ter_cgus) * (Tsync_totad)-

17. FAILif DUT does not drive Data 0 bits which are asserted entirely LOW on the CBUS for the required
period (in nanoseconds).

18. FAIL if DUT does not drive Data 0 bits which are asserted entirely HIGH on the CBUS for the required
period (in nanoseconds).

19. FAIL if DUT does not drive Data 1 bits which start HIGH for the first half of a bit time for the required
HIGH period (in nanoseconds).

20. FAIL if DUT does not drive Data 1 bits which start HIGH for the first half of a bit time for the following
required LOW period (in nanoseconds).

21. FAIL if DUT does not drive Data 1 bits which start LOW for the first half of a bit time for the required
LOW period (in nanoseconds).

22. FAIL if DUT does not drive Data 1 bits which start LOW for the first half of a bit time for the following
required HIGH period (in nanoseconds).

23. FAILif DUT does not drive Data 1 bits with required symmetry.

24. Calculate Bit Time range based on Arbitration pulse LOW.

25. Calculate Bit Time range based on HIGH period after the arbitration pulse.

26. Calculate Bit Time range based on Sync pulse LOW.

27. Calculate Bit Time range based on “1” bit timing.

28. Calculate Bit Time range based on pairs of “0” bit timings.

29. FAIL if the bit time ranges based on Arbitration, Sync, and Data bits differ.

30. If all preceding steps pass, then PASS; else FAIL.

3.3.9.2 CBT-Source: Continuous Monitor: Bit Timing Variation within a Packet

Application: Source

3.39.2.1 Test Objective
Continuously monitor Source DUT individual received packets to verify that Bit Timing does not change too quickly.

3.39.2.2 References
[MHL] Section 7.2.2
[MHL] Section 13101, Table 13'23, TBIT_VARY_PACKET

3.3.9.2.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

3.3.9.2.4 Required Methodology
1. Set Tester Timing Measurement CBUS Voltage threshold to the 50% point between Vy; cgys{min} and
Vi_ceusfmax}.
2. Continuously monitor the CBUS to look for failures of this spec.
FAIL if the bit timing of any two consecutive bits within a packet differ by more than Tyt vary packer-
4. If all preceding steps pass, then PASS; else FAIL.

w

3.3.10 Link Layer Timing - Source DUT Output: Link-Level NACK
Measure the behavior of the Source DUT as it receives a NACK indication.
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3.3.10.1CBT-Source: Response to Link-Level NACK

‘ Application: Source ‘

3.3.10.1.1 Test Objective
Verify that Source DUT is willing to retransmit data Nggrry{min}times when it receives NACKs.

3.3.10.1.2 References
[MHL] Section 7.2.3.6
[MHL] Section 13.10.2; Table 13-33; Ngeay

3.3.10.1.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

3.3.10.1.4 Required Methodology

If necessary, connect Source DUT to Tester Sink port.

Set Tester Sink port to disconnected state.

Set Tester Sink port to use typical timings and to exhibit typical resistances and capacitances.

Set Tester Sink to operate using a typical legal Tgr_cgus.

Set Tester Timing Measurement CBUS Voltage threshold to the 50% point between Vy; cgys{min} and

Vi_csus{max}.

Set Tester Sink to use Its Sink Packet engine to NACK the first Ngerry{min}-1 packets from the Source

DUT, then to ACK all subsequent packets.

7. Execute the Tester_Powered_Sink_Discovery_Procedure.

8. After Discovery completes, wait Tsing_arsrrare{ming.

9. Tester sends CLR_HPD.

10. Observe that the Source DUT responds with an ACK packet.

11. NACK this packet as it is retransmitted Ngerry{min}-1 times.

12. Finally link-level ACK the ACK Packet from the Source DUT .

13. FAILif DUT does not try to send an ACK packet.

14. FAIL if DUT does not release the bus based on the NACK.

15. FAIL if DUT does not retry the ACK Packet the required minimum number of times.

16. FAIL if DUT does not stop retrying the ACK Packet based on the final link-level ACK. This indicates
that it is sensitive to the ACK where placed.

17. If all preceding steps pass, then PASS; else FAIL.

ukhwNne

o

3.3.11 Link Layer Timing - Source DUT Output: ACK
Measure the timing of the Source DUT as it drives ACK pulses.

The Source DUT output Bit Time must be measured.

3.3.11.1CBT-Source: ACK Output Timing in Nanoseconds

Application: Source

3.3.11.1.1 Test Objective
Measure when Source DUT drives ACK when Tester uses various Sink Bit timing and various Parity.

3.3.11.1.2 References
[MHL] Section 7.2.3.6
[MHL] Section 7.2.4
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[MHL] Section 13.10.1; Table 13-23, Tgir_cpus Max-Min
[MHL] Section 7.2.4.1; Table 13-33; Tgeq orp

[MHL] Section 7.2.4.1; Table 13-33; Treq_cont

[MHL] Section 13.10.1; Table 13-23; Tcaus_ack_rauL
[MHL] Section 13.10.1; Table 13-23; Tcpus_ack o

3.3.11.1.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

3.3.11.1.4 Required Methodology
Execute the test procedure once for every row in Table 3-9, substituting TEST_IDLE_PERIOD and TEST_DATA from
the table for each execution. Measure the timings using the method described in Section 2.5.1.1.

If necessary, connect Source DUT to Tester Sink port.
Set Tester Sink port to disconnected state.
Set Tester Sink port to use typical timings and to exhibit typical resistances and capacitances.
Set Tester Sink to use its Sink Packet engine to ACK everything.
Execute the Tester_Powered_Sink_Discovery_Procedure.
After Discovery completes, wait Tsk_arsirrateimin}.
Set Tester Sink to use TEST_IDLE_PERIOD for delay from Arbitration pulse to Sync pulse.
Tester Sink does SET_INT to Source DUT, releases the bus.
Tester Sink sends TEST_DATA for an offset, releases the bus.
. Tester Sink sends Data of all 0’s.
. Observe post-discovery Source DUT link-level ACK activity as it replies to the Tester Sink command.
. Observe that the Source DUT replies with an ACK packet.
. FAILif DUT has problems doing Discovery.
. FAILif DUT does not drive the Link Level ACK LOW for all 3 packets sent from the Tester.
. FAILif DUT does not drive the Link Level ACK LOW starting within the window defined by (0 to max)
of Tcaus_ack_rau from the end of the Tester-driven packet parity bit.
16. FAILif DUT drives an ACK LOW pulse which not between Tcgys ack_ofmin} and Tegys_ack_ofmax} wide.
17. If all preceding steps pass, then PASS; else FAIL.

LR NOULEWNR

e e el el
U DhWNRERO

Table 3-9. ACK Output Timing in Nanoseconds

TEST_IDLE_PERIOD TEST_DATA Purpose
REQ_OPP{min} 0x20 Measure ACK timing
REQ_OPP{min} 0x21 Measure ACK timing

3.3.11.2CBT-Source: ACK Drive HIGH Duration

Application: Source

3.3.11.2.1 Test Objective
Measure the time the Source DUT drives ACK HIGH.

3.3.11.2.2 References

[MHL] Section 7.2.3.6

[MHL] Section 13.10.1; Table 13-23; Tpry i _csus
[MHL] Section 7.2.4.1; Table 13-33; Tgeq_cont
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3.3.11.2.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

3.3.11.2.4 Required Methodology
Connect the Oscilloscope to observe the Tester Sink CBUS.

Either use the Oscilloscope to examine the CBUS HIGH period, or adjust the CBUS HIGH and CBUS LOW Limit
comparators, to separate out the period at the beginning of a HIGH period where the Source DUT is actively pulling
HIGH to signal ACK.

This HIGH voltage should be higher than the voltage throughout the rest of the CBUS HIGH period, where only a
Source-side resistor is pulling the bus up.

Execute procedure once for every row in Table 3-10, substituting TEST_IDLE_PERIOD and TEST_DATA from the
table for each execution.

If necessary, connect Source DUT to Tester Sink port.

Set Tester Sink port to disconnected state.

Set Tester Sink port to use typical timings and to exhibit typical resistances and capacitances.
Adjust the Tester resistances and voltages so that the DUT Drive High time is observable.

Set Tester Sink to use Its Sink Packet engine to ACK everything.

Execute the Tester_Powered_Sink_Discovery_Procedure.

After Discovery completes, wait Tgi_arsimratefmin}.

Set Tester Sink to use TEST_IDLE_PERIOD for delay from Arbitration pulse to Sync pulse.
Tester Sink does SET_INT to Source DUT, releases the bus.

. Tester Sink sends TEST_DATA for an offset, releases the bus.

. Tester Sink sends Data of all 0’s.

. Observe post-discovery Source DUT link-level ACK activity as it replies to the Tester Sink command.

. Observe that the Source DUT replies with an ACK packet.

. FAIL if the CBUS Drive HIGH time during the ACK period (the period starting when the CBUS goes from
LOW to HIGH and lasting until only the Source resistor pull-up drives the CBUS) is outside the limits
set for Tory_ni_caus-

15. If all preceding steps pass, then PASS; else FAIL.

W Nk wWwNR
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Table 3-10. ACK Drive HIGH Duration

TEST_IDLE_PERIOD TEST_DATA Purpose
1 REQ_OPP{min} 0x20 Measure ACK timing
3.3.12 Link Layer Timing - Source DUT Output: Bus Re-Arbitration

Measure the behavior and timing of the Source DUT as it re-arbitrates for the bus.

3.3.12.1CBT-Source: Source Uses Case 2 Regular Arbitration after NACK

Application: Source

3.3.12.1.1 Test Objective
Verify that Source DUT backs off after a link-level NACK, and uses Case 2 regular arbitration timing to reacquire the
bus.
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3.3.12.1.2 References
[MHL] Section 7.2.4; Case 2
[MHL] Section 13102, Table 13‘33, TREQﬁHOLD

3.3.12.1.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

3.3.12.1.4 Required Methodology

1. If necessary, connect Source DUT to Tester Sink port.

2. Set Tester Sink port to disconnected state.

3. Set Tester Sink port to use typical timings and to exhibit typical resistances and capacitances.

4. Set Tester Sink to use Its Sink Packet engine to NACK each received packet Nggrry{min}-1 times, then
ACK it .

Set Tester Timing Measurement CBUS Voltage threshold to the 50% point between Vy; cgys{min} and
Vi_csus{max}.

6. Execute the Tester_Powered_Sink_Discovery_Procedure.

7. After Discovery completes, wait Tgink_arsmrate{min}.
8
9

v

Set Tester Sink to send CLR_HPD to Source DUT.
. After CLR_HPD is sent, Source DUT sends an ACK packet.

10. Observe that the Source DUT does send an ACK packet.

11. Observe that the ACK Packet is retransmitted Nggrry{min}-1 times.

12. Carefully measure the DUT Tgr_cgys during the retransmissions of the ACK packet.

13. Finally link-level ACK the ACK Packet from the Source DUT.

14. Use the timing of the observed waveforms to calculate the DUT Tgr_cgus.

15. FAIL if DUT does not try to send an ACK packet.

16. FAIL if DUT does not release the bus based on the NACK.

17. FAIL if DUT does not retransmit the ACK packet as expected.

18. FAIL if DUT does arbitration (after a NACK) in less than Tgeq_non{min} (expressed in DUT Bit Times of
the following packet).

19. FAIL if DUT does not eventually complete its command after retransmission.

20. If all preceding steps pass, then PASS; else FAIL.

3.3.12.2CBT-Source: Source Uses Case 3 Long Re-arbitration

Application: Source

3.3.12.2.1 Test Objective
Verify that Source DUT uses Case 3 Long Arbitration whenever it gives up the bus and later re-acquires it.

3.3.12.2.2 References
[MHL] Section 7.2.4; Case 3
[MHL] Section 13.10.2; Table 13-33; Twar

3.3.12.2.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

3.3.12.2.4 Required Methodology

1. If necessary, connect Source DUT to Tester Sink port.
2. Set Tester Sink port to disconnected state.
3. Set Tester Sink port to use typical timings and to exhibit typical resistances and capacitances.
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4. Set Tester Sink to use its Sink Packet engine to ACK all packets.

5. Set Tester Timing Measurement CBUS Voltage threshold to the 50% point between V,_cgys{min} and
ViL_cus{max}.

6. Execute the Tester_Powered_Sink_Discovery_Procedure.

7. After Discovery completes, wait Tsink_arsmrate{min}.

8. Set Tester Sink to send READ_DEVCAP to Source DUT with offset of zero.

9. After READ_DEVCAP is sent, Source DUT sends an ACK packet followed by a data packet.

10. Use the timing of the observed waveforms to calculate the Source DUT Tgr_cpus.

11. FAILif DUT does not respond with an ACK packet followed by a data packet.

12. FAIL if DUT does re-arbitration (after an ACK) sooner than Ty (expressed in Source Bit Times of the
subsequent packets).

13. If all preceding steps pass, then PASS; else FAIL.

3.3.12.3CBT Source: Source Never Sends Too Many Back-to-Back Packets

Application: Source

3.3.12.3.1 Test Objective
Continuously monitor the CBUS to verify that the Source DUT does not send too many packets back-to-back.

3.3.12.3.2 References
[MHL] Section 7.2.4; Case 4
[MHL] Section 13.10.2; Table 13-33; Nyax

3.3.12.3.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

3.3.12.3.4 Required Methodology
Define the following continuous monitor procedure. It will be executed before any other test procedure in the
CBUS Test Suite. This continuous monitor procedure will remain in effect throughout all following CBUS tests.

1. Continuous monitor the CBUS wire after Discovery to detect Source DUT arbitration and packet activity.
2. FAILif DUT ever sends more than Nyax back-to-back packets without giving up the bus.
3. If all preceding steps pass, then PASS; else FAIL.

3.3.13 Link Layer Behavior - Source DUT Output: Ill-formed packets
Verify that the Source DUT does not send ill-formed packets (for instance, packets shorter than 16 bit-times long).

3.3.13.1CBT-Source: Source Never Sends Impulse Noise

Application: Source ‘

3.3.13.1.1 Test Objective
Continuously monitor Source DUT to check that it does not drive CBUS LOW for short periods.

3.3.13.1.2 References
[MHL] Section 7.2.2
[MHL] Section 13101, Table 13'23, TBIT_CBUS
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3.3.13.1.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

3.3.13.1.4 Required Methodology
Continuous monitor runs in the background.

FAIL if DUT seems to be responsible for LOW periods on the CBUS of less than 25% of Tgir_cpus.
If all preceding steps pass, then PASS; else FAIL.

3.3.13.2CBT-Source: Source Never Sends Partial Packets

Application: Source

3.3.13.2.1 Test Objective
Continuously monitor Source DUT to check that it does not arbitrate for the CBUS, then send a short packet.

3.3.13.2.2 References

3.3.13.2.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

3.3.13.2.4 Required Methodology
Continuous monitor runs in the background.

FAIL if DUT drives arbitration pulse, then Sync pulse, then less than a full packet consisting of Control, Type, Data,
and Parity bits.
If all preceding steps pass, then PASS; else FAIL.

3.3.14 Link Layer Timing - Source DUT Input: Discovery
Check that the Source DUT detects the Sink based on its response to Discovery pulses.

3.3.14.1CBT-Source: Discovery; Sink Responds Correctly; Time to Source Pull-up Change

Application: Source

3.3.14.1.1 Test Objective
Verify that Source DUT discovers a Sink which responds after the correct number of Discovery pulses expected of
an MHL device.

3.3.14.1.2 References

[MHL] Section 8.4.2

[MHL] Section 13.10.1; Table 13-25: Zcgys_src_piscovers ZcBus_sRc_oN
[MHL] Section 13.10.1.1; Table 13-30: Tsgc_conn

[MHL] Section 13.10.1.1; Table 13-31: Nsgc_puise_count

3.3.14.1.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

3.3.14.1.4 Required Methodology
Execute the following test procedure once for each row in Table 3-11, substituting for TEST_SINK_PULSE_COUNT
and TEST_MHL_PU_TIME.
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If necessary, connect Source DUT to Tester Sink port.

Set Tester Sink port to disconnected state.

Set Tester Sink port to use typical timings and to exhibit typical resistances and capacitances.

Set Tester Sink to use its Sink Packet engine to ACK everything.

Execute the Tester_Powered_Sink_Modified_Discovery_Procedure.

Carefully watch the HIGH voltage after the Sink allows discovery.

During Source Drive HIGH time of discovery pulses, the CBUS will go to a specific HIGH voltage.

The Source will free the CBUS one more time to detect a Discovered Sink by observing that CBUS
stays HIGH.

9. Once the Sink is discovered, the Source DUT will change the value of its Pull-up from Zcgys_src_piscover

N kAWN R

to Zcpus_src_on-

10. This will result in a modest voltage increase on the CBUS. (10K Pull-up/100K Pulldown to 5K Pull-
up/100K Pulldown). This will result in a 5% increase in the CBUS voltage.

11. FAIL if Source does not complete Discovery.

12. FAILif DUT does not switch its pull-up from Zcgys_src_piscover t0 Zcus_src_on Within Tsge conn Of when it
HIGH-Z's the CBUS after the 6™ discovery pulse rising edge.

13. If all preceding steps pass, then PASS; else FAIL.

Table 3-11. Discovery — Sink Responds Correctly — Time to Source Pull-up Change
TEST_SINK_PULSE_COUNT | TEST_MHL_PU_TIME | Purpose

‘ 1 | Ngink_puise_count 0 Response to Sink which does normal discovery

3.3.14.2CBT-Source: Discovery; Sink Responds Late

l Application: Source

3.3.14.2.1 Test Objective
Verify that a Source DUT will detect a Sink which asserts Zcgys sink_on too late in Discovery as an invalid MHL device.

The Source DUT must not proceed beyond the Discovery phase. It must HIGH-Z the CBUS for a minimum of
Tsre_caus_rloat after discovery fails.

3.3.14.2.2 References

[MHL] Section 8.2.1.1; Transition SRC9-SRC7

[MHL] Section 8.4.2

[MHL] Section 13.10.1.1; Table 13-31: Nsgc_puise_count

3.3.14.2.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

3.3.14.2.4 Required Methodology
Execute the following test procedure once for each row in Table 3-12, substituting for TEST_SINK_PULSE_COUNT
and TEST_MHL_PU_TIME.

If necessary, connect Source DUT to Tester Sink port.

Set Tester Sink port to disconnected state.

Set Tester Sink port to use typical timings and to exhibit typical resistances and capacitances.
Set Tester Sink to use its Sink Packet engine to ACK everything.

Execute the Tester_Powered_Sink_Modified_Discovery_Procedure.

ukwn e
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6. Carefully watch the HIGH voltage after the Sink allows discovery.
During Source Drive HIGH time of discovery pulses, the CBUS will go to a specific HIGH voltage.
8. FAILif Source sends (Nsgc_puise_countimax} +1) discovery pulses, causing the Sink Tester to complete

N

discovery and change from Zgys_sink_piscover t0 Zcaus_sink_on-

9. FAILif the Source DUT does not HIGH-Z the CBUS for a minimum of Tspc_cgus_rioat after discovery fails.
10. If all preceding steps pass, then PASS; else FAIL.

Table 3-12. Discovery — Sink Responds Late
TEST_SINK_PULSE_COUNT | TEST_MHL_PU_TIME | Purpose
‘ 1 Nsre_putse_count{imax} +1 0 Response to Sink discovers too late

3.3.14.3CBT-Source: Discovery; Sink Never Drives MHL+/- HIGH

‘ Application: Source

3.3.14.3.1 Test Objective
Verify that Source DUT detects that a Sink which never pulls up on MHL+/- wires is an invalid MHL device.
When the Source detects this, it must HIGH-Z the CBUS for a minimum of Tsgc_csus_rioat after discovery fails.

3.3.14.3.2 References

[MHL] Section 8.2.1.1; Transition SRC4-SRC7

[MHL] Section 8.4.2

[MHL] Section 13.2; Table 13-1

[MHL] Section 13.6.3; Table 13-9; Zgysense Term

[MHL] Section 13.10.1.1; Table 13-31: Tsrc_rxsense_chk

3.3.14.3.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

3.3.14.3.4 Required Methodology
Execute the following test procedure once for each row in Table 3-13, substituting for TEST_SINK_PULSE_COUNT
and TEST_MHL_PU_TIME.

If necessary, connect Source DUT to Tester Sink port.

Set Tester Sink port to disconnected state.

Set Tester Sink port to use typical timings and to exhibit typical resistances and capacitances.

Set Tester Sink to use its Sink Packet engine to ACK everything.

Execute the Tester_Powered_Sink_Modified_Discovery Procedure.

Carefully watch the CBUS HIGH voltage after the Sink allows discovery.

During Source Drive HIGH time of discovery pulses, the CBUS will go to a specific HIGH voltage.

Note that the Source will free the CBUS one more time to detect a Discovered Sink by observing that
CBUS stays HIGH.

9. Note that once the Sink is discovered, the Source DUT will change the value of its Pull-up from

NN A WNRE

Zcgus_sre_piscover tO Zcaus_src_on-

10. Note that this will result in a modest voltage increase on the CBUS. (10K Pull-up/100K Pulldown to 5K
Pull-up/100K Pulldown). This will result in a 5% increase in the CBUS voltage.

11. FAILif Source does not undiscover after TEST_MHL_PU_TIME because neither Zgysense term NOF
Zrysense_tmps are attached.
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12. FAIL if Source does not HIGH-Z the CBUS for Tsgc cgus_rioat to indicate that the attached Sink device
should reset.
13. If all preceding steps pass, then PASS; else FAIL.

Table 3-13. Discovery — Sink Never Drives MHL+/- HIGH

TEST_SINK_PULSE_COUNT | TEST_MHL_PU_TIME Purpose
1 | Nonk_puise COUNT 1.01*Tspe_rxsense_cuk{max} Response to Sink driving MHL+/- too late
3.3.15 Link Layer Electrical - Source DUT Input: Arbitration/Sync/Data signaling

Measure the electrical sensitivity of the Source DUT as it receives Arbitration, Sync, and Data pulses.

3.3.15.1CBE-Source: Sensitivity to VIH/VIL

Application: Source ‘

3.3.15.1.1 Test Objective

Verify that the Source DUT correctly receives data pulses above Vy_cgys{min} and below V;_cgys{min}.

3.3.15.1.2 References

[MHL] Section 8-4

[MHL] Section 13.10.1; Table 13-23; Vou_csus, Vou_csus
[MHL] Section 13.10.1; Table 13-24: Vyy_csus, Vii_csus

3.3.15.1.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

3.3.15.1.4 Required Methodology
Execute the following test procedure once for each row in Table 3-14, substituting for TEST_VOH_CBUS and
TEST_VOL_CBUS.

If necessary, connect Source DUT to Tester Sink port.

Set Tester Sink port to disconnected state.

Set Tester Sink port to use typical timings and to exhibit typical resistances and capacitances.
Set Tester Sink to use its Sink Packet engine to ACK everything.
Prepare system to normally respond to device register reads.
Execute the Tester_Powered_Sink_Discovery_Procedure.

Set Tester Sink HIGH output voltage to TEST_VOH_CBUS.

Set Tester Sink LOW output voltage to TEST_VOL_CBUS.

Set Tester Sink to do CLR_HPD to Source DUT.

10 FAIL if DUT does not ACK the CLR_HPD in less than 32 retries.
11. If all preceding steps pass, then PASS; else FAIL.

CEeNOU A WN R

The Source DUT will probably NACK the first several attempts to do CLR_HPD. Retransmit.

Table 3-14. Sensitivity to VIH/VIL{min}

TEST_VOH_CBUS TEST_VOL_CBUS Purpose
Viy_csusimin} Vor_ceusimin} (0.0V) Sensitivity to VIH
2 Von_causfmax} V_caus{max} Sensitivity to VIL
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3.3.16 Link Layer Timing - Source DUT Input: Arbitration
Measure the behavior of the Source DUT as it receives Arbitration pulses with different timings.

3.3.16.1CBT-Source: Source Behaves Appropriately when Sink Wins Arbitration

Application: Source

3.3.16.1.1 Test Objective
Verify that Source DUT loses arbitration to the Tester acting as Sink using various Bit Timing.

3.3.16.1.2 References

[MHL] Section 8.5.1

[MHL] Section 13.10.1.1; Table 13-33: Tgeq opp
[MHL] Section 13.10.1.1; Table 13-31: Tok arsirrate

3.3.16.1.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

3.3.16.1.4 Required Methodology
Execute the following test procedure once for each row in Table 3-15, substituting for TEST_BIT_TIME,
TEST_IDLE_PERIOD and TEST_FIRST_SINK_COMMAND_DELAY.

If necessary, connect Source DUT to Tester Sink port.

Set Tester Sink port to disconnected state.

Set Tester Sink port to use typical timings and to exhibit typical resistances and capacitances.
Set Tester Timing Measurement CBUS Voltage threshold to the 50% point between V; cgys{min} and
Vi_caus{max}.

Set Tester Sink to use its Sink Packet engine to ACK everything.

Execute the Tester_Powered_Sink_Discovery_Procedure.

Set Tester Sink to operate using TEST_BIT_TIME for Tgr_caus.

Set Tester Sink to use TEST_IDLE_PERIOD for delay from Arbitration pulse to Sync pulse.
Wait TEST_FIRST_SINK_COMMAND_DELAY.

10 Tester Sink does CLR_HPD to Source DUT.

11. FAIL if DUT does not respond with an ACK packet to the CLR_HPD command from the Tester.
12. If all preceding steps pass, then PASS; else FAIL.

el S

© 0N

Note that the Source DUT might NACK the CLR_HPD command. Tester needs to re-issue this command up to Ngerry
times to give the Source DUT a chance to ACK it.

Table 3-15. Source Behaves Appropriately when Sink Wins Arbitration

TEST_BIT_TIME TEST_IDLE_PERIOD ZZSJIT\:T;;:S';::( A_Y Purpose
1 Tarr ceusityp} Treq_opp{min} Tsink_aramrate{min} ::l) :;LZ;I SAIF?:; f’ ;tS'I'Yi;liCng,el ay
2 Tarr ceusityp} Treq_opp{max} Tsink_aramrate{min} er;\itr;a;jli\lné( :;tl ;’\i/ming, longest
4 Tarr_ceusimin} Treq_opp{max} Tsink_arsimrate{min} fast Sink Bit Timing, longest ARB
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TEST_FIRST_SINK_

TEST_BIT_TIME | TEST_IDLE_PERIOD | 0\ o0\ oD Ay

Purpose

to SYNC delay

slow Sink Bit Timing, shortest
ARB to SYNC delay

slow Sink Bit Timing, longest
ARB to SYNC delay

5 TBIT_CBUS{maX} TREQ_OPP{min} TSINK_ARBITRATE{min}

6 TBIT_CBUS{maX} TREQ_OPP{maX} TSINK_ARBITRATE{min}

3.3.16.2CBT-Source: End of Discovery to Early Sink-side Arbitration

Application: Source

3.3.16.2.1 Test Objective
Verify that the Source DUT correctly responds to a packet if a Sink sends one before the minimum Discovery-to-
Arbitration holdoff.

3.3.16.2.2 References

[MHL] Section 8.5.1

[MHL] Section 13.10.1.1; Table 13-31: Tsgc_conn
[MHL] Section 13.10.1.1; Table 13-31: Tonk arsirrate

3.3.16.2.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

3.3.16.2.4 Required Methodology

1. If necessary, connect Source DUT to Tester Sink port.

Set Tester Sink port to disconnected state.

Set Tester Sink port to use typical timings and to exhibit typical resistances and capacitances.
Set Tester Timing Measurement CBUS Voltage threshold to the 50% point between Vy cays{min} and
Vi_csus{max}.

Set Tester Sink to use its Sink Packet engine to ACK everything.

Execute the Tester_Powered_Sink_Discovery_Procedure.

Set Tester Sink to operate using Tgir_ceusityp} for Ter caus.

Set Tester Sink to use Tgeq opp{min} for delay from Arbitration pulse to Sync pulse.

. Wait Tspc_conn-

10. Tester Sink does CLR_HPD to Source DUT.

11. FAIL if DUT does not do a link-layer ACK in response to the CLR_HPD command from the Tester.
12. If all preceding steps pass, then PASS; else FAIL.

Pwn

© 0N

Note that the Source DUT might NACK the CLR_HPD command. It needs to be re-issued up to Ngergy times to give
the Source DUT a chance to ACK it.

3.3.17 Link Layer Timing - Source DUT Input: Data
Measure the behavior of the Source DUT as it receives Data pulses with different timings.
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3.3.17.1CBT-Source: Bit Timing Sensitivity

‘ Application: Source ‘

3.3.17.1.1 Test Objective
Verify that Source DUT can receive data from a Sink with the fastest/slowest/most asymmetric legal bit timings.

3.3.17.1.2 References

[MHL] Section 7.2.2

[MHL] Section 13.10.1; Table 13-23; Tgir_cgus

[MHL] Section 13.10.1; Table 13-23; Tt caus +/- Tcaus_puty
[MHL] Section 13.10.1; Table 13-23; Tgir_cgus +/- ATke

3.3.17.1.3
Use one of the CBUS Source DUT Common Test Equipment Setups.

Required Test Equipment

3.3.17.1.4
Execute the following test procedure once for each row in Table 3-16, substituting TEST_BIT_TIME,
TEST_IDLE_PERIOD, TEST_CENTER_OFFSET, TEST_RISE_ OFFSET.

Required Methodology

If necessary, connect Source DUT to Tester Sink port.

PwNR

Set Tester Sink port to disconnected state.
Set Tester Sink port to use typical timings and to exhibit typical resistances and capacitances.
Set Tester Timing Measurement CBUS Voltage threshold to the 50% point between Vy cgys{min} and
Vi_csus{max}.

Set Tester Sink to use its Sink Packet engine to ACK everything.
Execute the Tester_Powered_Sink_Discovery_Procedure.

Set Tester Sink to operate using TEST_BIT_TIME for Tgir_cpus.

5
6
7. After Discovery completes, wait Tsing_arsrrrare{min}.
8
9

. Set Tester Sink to TEST_IDLE_PERIOD delay from Arbitration pulse to Sync pulse.
10. Set Tester Sink to offset “1” bit center-bit transitions by TEST_CENTER_OFFSET.
11. Set Tester Sink to offset rising edges TEST_RISE_OFFSET compared to falling edges.
12. Tester Sink does CLR_HPD to Source DUT.
13. FAIL if DUT does not ACK the CLR_HPD command from the Tester.
14. If all preceding steps pass, then PASS; else FAIL.

Tester Sink switches to responding with ACK to everything.

Table 3-16. Bit Timing Sensitivity

TEST_BIT TEST_IDLE TEST_CENTER_ TEST_RISE_ Purpose

_TIME _PERIOD OFFSET OFFSET
1 | Temcsusfmin} | Treq opefmin} | O 0 Fast; Bits symmetrical
2 Torr_causityp} Treq_oreltyp} 0 0 IJ:;E?;;E::I
3 Torr_csusfmax} Treq_opp{max} 0 0 Slow; Bits symmetrical
4 | Ter causimin} | Treq oppfmin} | ~TEST_BIT_TIME/10 | O Fast; midpoint early
5 | Tar_ceusityp} Trea_ore{typ} —TEST_BIT_TIME/10 | O Typical; midpoint early
6 | Ter ceusimax} | Treq ope{max} | —TEST_BIT_TIME/10 | O Slow; midpoint early
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TEST_BIT TEST_IDLE TEST_CENTER_ TEST_RISE_ AT

_TIME _PERIOD OFFSET OFFSET
7 | Tem_causimin} | Treq orr{min} +TEST_BIT_TIME/10 0 Fast; midpoint late
8 | Tom_caus{typ} Treq_ore{typ} +TEST_BIT_TIME/10 0 Typical; midpoint late
9 Tair_caus{max} Treq_opr{max} +TEST_BIT_TIME/10 0 Slow; midpoint late
10 | Tair_ceusimin} Trea_opp{min} 0 N ::ﬁt; rise faster than
11 | Terr ceusityp} Trea_ope{typ} 0 - ATee/2 tTP\]/:;cZi Irise faster
12 | Tair_causimax} Trea_opp{Mmax} 0 - ATe/2 ?:ﬁw; rise faster than
13 | Tair_causimin} Treq_opp{min} 0 + AToe/2 :izzt; fall faster than
14 | Tair_ceustyp} Trea_opp{typ} 0 + ATae/2 'rl'izzical; fall faster than
15 | Tar ceusimax} | Treq ore{max} | O + ATo/2 Slow; fall faster than

rise

NOTE: A tester which cannot independently adjust the rise and fall times of its output can achieve the same result

by displacing either its falling edge or its rising edge from their ideal timings.

The tester should place the mid-point transition (at the DUT) at the time when a slow rising or a falling edge would

present by moving a fast edge one-half the rise and fall time difference.

3.3.18

Link Layer Timing - Source DUT Input: NACK

Bad parity is defined as a Packet containing mostly “0” bits, with a coding error at the beginning of D7. Refer to
Section 3.3.2.12.

3.3.18.1CBT-Source: Response to Packet with Bad Parity

3.3.18.1.1

Application:

Source

Test Objective

Verify that Source DUT can detect bad parity.

3.3.18.1.2
[MHL] Section 7.2.3.5

3.3.18.1.3

References

Required Test Equipment

Use one of the CBUS Source DUT Common Test Equipment Setups.

3.3.18.1.4

Required Methodology

Execute the following test procedure once for each row in Table 3-17, substituting TEST_BIT_RATE,
TEST_IDLE_PERIOD, and TEST_BAD_PACKET.
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If necessary, connect Source DUT to Tester Sink port.
Set Tester Sink port to disconnected state.

Set Tester Sink port to use typical timings and to exhibit typical resistances and capacitances.
Set Tester Sink to operate using the TEST_BIT_RATE for Tgir_cpus.
Set Tester Sink to use TEST_IDLE_PERIOD for delay from Arbitration pulse to Sync pulse.
Set Tester Sink to use its Sink Packet engine to ACK everything.
Execute the Tester_Powered_Sink_Discovery_Procedure.
Tester Sink sends TEST_BAD_PACKET Nggrry{min}-1 times.

. FAILif DUT does not NACK the bad Packet from the Tester Nggrry{min}-1 times.
10. If all preceding steps pass, then PASS; else FAIL.

TEST_BIT_RATE TEST_IDLE_PERIOD | TEST_BAD_PACKET | Purpose
1 Terr_causityp} Treq_opr{maxt} Error-Packet-1 bad parity (Nominal Sink)
2 Terr_ceusimax} Treq_opp{max} Error-Packet-1 bad parity (Slow Sink)
3 Terr_csusimin} Treq_opp{min} Error-Packet-1 bad parity (Fast Sink)
4 Terr_causityp} Treq_opp{max} Error-Packet-2 bad parity (Nominal Sink)
5 Terr_cusimax} Treq_opr{maxt} Error-Packet-2 bad parity (Slow Sink)
6 Terr_ceusimin} Treq_opp{min} Error-Packet-2 bad parity (Fast Sink)
3.3.19 Link Layer Timing - Source DUT Input: ACK

Measure the behavior of the Source DUT as it receives ACK pulses with different timings.

3.3.19.1CBT-Source: Response to ACKs with Different Timings

Application: Source

3.3.19.1.1 Test Objective
Source DUT receives Tester ACK at various times. Verify that Source DUT recognizes ACK.

3.3.19.1.2 References
[MHL] Section 7.2.3.6
[MHL] Section 13.10.1; Table 13-23, Tcays_ack_o

3.3.19.1.3
Use one of the CBUS Source DUT Common Test Equipment Setups.

Required Test Equipment

3.3.19.1.4
Execute the following test procedure once for each row in Table 3-18, substituting for TEST_BIT_TIME,
TEST_ACK_TIME, and TEST_ACK_DURATION.

Required Methodology

If necessary, connect Source DUT to Tester Sink port.

Set Tester Sink port to disconnected state.

Set Tester Sink port to use typical timings and to exhibit typical resistances and capacitances.

Set Tester Timing Measurement CBUS Voltage threshold to the 50% point between V; cgys{min} and
ViL_csus{max}.

Set Tester Sink to use Its Sink Packet engine to ACK everything.

6. Execute the Tester_Powered_Sink_Discovery_Procedure.

el N
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7. Set Tester Sink to operate using TEST_BIT_TIME for Tgr_cgus.

8. Set Tester Sink to place ACK pulses at the TEST_ACK_TIME after expected ACK period starts.

9. Set Tester Sink to drive the ACK pulse LOW for TEST_ACK_DURATION.

10. After Discovery completes, wait Tsink_arsrrrare{min}.

11. Set Tester Sink to send CLR_HPD to Source DUT.

12. Observe that Source DUT sends an ACK packet in response to the CLR_HPD.

13. ACK the ACK Packet from the DUT using the calculated bit timing and the previously set ACK pulse
placement.

14. FAIL if DUT does not ACK the CLR_HPD.

15. FAIL if DUT retries sending the ACK Packet after the Tester link-level ACK of the DUT ACK packet. This
indicates that the DUT is sensitive to where the link-level ACK is placed.

16. If all preceding steps pass, then PASS; else FAIL.

NOTE: the Source DUT might NACK the CLR_HPD Packet. Tester needs to re-issue this command up to Ngerry{min}
times to give the Source DUT a chance to ACK it.

Table 3-18. Response to ACKs with Different Timings

TEST_BIT_TIME | TEST_ACK_TIME TEST_ACK_DURATION | Purpose

1 Tarr caus{typ} Teaus_ack_ra{min} Teaus_ack_o{min} Earliest possible thin ACK
2 Tarr _caus{typ} Teaus_ack_ra{max} Teus_ack_o{min} Latest possible thin ACK

3 Tair_caus{typ} Teaus_ack_rau{min} Teaus_ack_ofmax} Earliest possible thick ACK
4 TBIT_CBUS{typ} TCBUS_ACK_FALL{maX} TCBUS_ACK_O{maX} Latest possible thick ACK
5 Ter_cus{max} Tcaus_ack_rau{min} Tcgus_ack_olmin} Earliest possible thin ACK
6 Tair_ceus{max} Teaus_ack_rau{max} Teaus_ack_ofmin} Latest possible thin ACK

7 Terr_csusimax} Teaus_ack_rau{min} Tcsus_ack_oimax} Earliest possible thick ACK
8 Ter_cusimax} Tcgus_ack_raufmax} Tcaus_ack_oimax} Latest possible thick ACK
9 Terr_cgus{min} Tcaus_ack_rau{min} Tcaus_ack_olmin} Earliest possible thin ACK
10 Terr_csusimin} Tcaus_ack_ra{max} Tcaus_ack_oimin} Latest possible thin ACK
11 Terr_csusimin} Teaus_ack_rau{min} Tcsus_ack_oimax} Earliest possible thick ACK
12 Terr_cgus{min} Tcgus_ack_rau{max} Tcaus_ack_oimin} Latest possible thick ACK

3.3.20 Link Layer Timing - Source DUT Input: Bus Re-Arbitration

Measure the behavior of the Source DUT as it responds to Sink re-arbitration with different timings.

3.3.20.1CBT-Source: Source receives Case 1 Back-to-Back Transfers

Application:

Source

3.3.20.1.1

Test Objective

Verify that Source DUT can receive Case 1 Back-to-Back packets when connected to various speed Sinks using

variable ARB-to-Sync Idle timing.

3.3.20.1.2 References

[MHL] Section 7.2.4; Case 1

3.3.20.1.3

Required Test Equipment

Use one of the CBUS Source DUT Common Test Equipment Setups.
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Execute the following test procedure once for each row in Table 3-19, substituting for TEST_BIT_TIME and
TEST_IDLE_PERIOD.

LooNOUEWNR

If necessary, connect Source DUT to Tester Sink port.

Set Tester Sink port to disconnected state.

Set Tester Sink port to use typical timings and to exhibit typical resistances and capacitances.

Set Tester Sink to operate using TEST_BIT_TIME as Tgir_cpus-

Set Tester Sink to use TEST_IDLE_PERIOD as delay from Arbitration pulse to Sync pulse.

Set Tester Sink to use its Sink Packet engine to ACK everything.

Execute the Tester_Powered_Sink_Discovery_Procedure.

After Discovery completes, wait Tsk_arprate{min}.

Tester Sink does SET_INT to Source DUT, followed by Offset 0x20, followed by Data 0x00. The Offset

packet has Parity == 0, the Data packet has Parity == 1. The last 2 Packets are sent back-to-back.
10. Observe post-discovery Source DUT link-level ACK activity as it replies to the Tester Sink command.
11. Observe that the Source DUT replies with an ACK packet.
12. FAILif DUT does not link level ACK all 3 packets sent from the Tester.
13. FAIL if DUT does not respond with an ACK packet.
14. If all preceding steps pass, then PASS; else FAIL.

NOTE: the Source DUT might NACK the packets it receives. Tester needs to re-issue this command up to Ngerry

times to give the Source DUT a chance to ACK it.

Table 3-19. Source Receives Back-to-Back Transfers

TEST_BIT_TIME

TEST_IDLE_PERIOD

Purpose

Tarr _ceusityp}

TREQ_CONT{min}

nominal Sink Bit Timing, shortest ARB to SYNC

Tarr caus{typ}

TREQ_CONT{maX}

nominal Sink Bit Timing, longest ARB to SYNC delay

TBIT_CBUS{min}

TREQ_CONT{min}

minimum Sink Bit Timing, shortest ARB to SYNC

TBIT_CBUS{min}

TREQ_CONT{maX}

minimum Sink Bit Timing, longest ARB to SYNC delay

TBIT_CBUS{maX}

TREQ_CONT{min}

maximum Sink Bit Timing, shortest ARB to SYNC

D NP WIN|[F-

TBIT_CBUS{maX}

TREQ_CONT{maX}

maximum Sink Bit Timing, longest ARB to SYNC delay

3.3.21

Link Layer Behavior - Source DUT Input: Ill-formed packets
Verify that the Source DUT does not have problems when the Sink sends ill-formed packets.

3.3.21.1CBT-Source: Sink wins Arbitration, then No Packet, when Source is Idle

3.3.21.1.1

Application:

Source

Test Objective

Verify that Source DUT is not confused if the Sink arbitrates for the CBUS but then does not use it.

3.3.21.1.2

References

[MHL] Section 7.2.4

3.3.21.1.3

Required Test Equipment

Use one of the CBUS Source DUT Common Test Equipment Setups.
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3.3.21.1.4 Required Methodology

1. If necessary, connect Source DUT to Tester Sink port.

2. Set Tester Sink port to disconnected state.

3. Set Tester Sink port to use typical timings and to exhibit typical resistances and capacitances.

4. Set Tester Sink to use its Sink Packet engine to ACK everything.

5. Execute the Tester_Powered_Sink_Discovery_Procedure.

6. Set Tester Sink to occasionally drive a total of 100 CBUS LOW pulses for periods of 1000 nanoseconds
(1 nominal bit time), followed by drive HIGH as usual. These are valid Sink-side arbitration pulses, but
are not followed by Sync pulses.

7. Set Tester Sink to wait until the bogus arbitration test period ends, then doa CLR_HPD.

8. FAILif DUT responds in any way to the bad arbitration activity.

9. FAILif DUT cannot respond to the valid CLR_HPD command from the Tester with an ACK packet.

10. If all preceding steps pass, then PASS; else FAIL.

3.3.22 Link Layer Timing - Source DUT Input: Disconnect
Verify that the Source responds appropriately when the MHL bus is disconnected (or when the Sink pretends that

the bus is disconnected).

3.3.22.1CBT-Source: Remove MHL+/- Pull-ups for Less than Glitch Reject Time

Application: Source

3.3.22.1.1 Test Objective
Verify that Source DUT does not over-react to short glitch on Zgysense term 0N MHL+ and MHL-.

3.3.22.1.2 References
[MHL] Section 131011, Table 13'31, TSRC:RXSENSE_DEGLITCH

3.3.22.1.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

3.3.22.1.4 Required Methodology

If necessary, connect Source DUT to Tester Sink port.

Set Tester Sink port to disconnected state.

Set Tester Sink port to use typical timings and to exhibit typical resistances and capacitances.
Set Tester Sink to use its Sink Packet engine to ACK everything.

Execute the Tester_Powered_Sink_Discovery_Procedure.

After Discovery completes, wait Tspc_gxsense_cuk{max}.

Tester Sink HIGH-Z's MHL+/- for Tsgc.rysense_pecurecn{min} — 1 msec).

Tester Sink returns MHL+/- Pull-ups to Zpysense Term-

FAIL if DUT disconnects the CBUS (as evidenced by the CBUS going LOW because of the Sink Tester
pulldown), because it thinks the MHL+/- wires are LOW.

10. If all preceding steps pass, then PASS; else FAIL.

WO Nk WNR

3.3.22.2CBT-Source: Remove MHL+/- Pull-up for More than Glitch Reject Time

Application: Source

3.3.22.2.1 Test Objective
Verify that Source detects disconnect on Zgysense term 0N MHL+/- wires.
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3.3.22.2.2 References

[MHL] Section 13.10.1.1; Table 13-31; Tsc.rxsense peGLITCH
[MHL] Section 13.10.1.1; Table 13-32; Tsgc.caus_tmps_pis
[MHL] Section 8.2.1.1 (SRC7)

[MHL] Section 13.10.1.1; Table 13-30; Tsgc_caus_rLoat

3.3.22.2.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

3.3.22.2.4 Required Methodology

If necessary, connect Source DUT to Tester Sink port.

Set Tester Sink port to disconnected state.

Set Tester Sink port to use typical timings and to exhibit typical resistances and capacitances.

Set Tester Sink to use its Sink Packet engine to ACK everything.

Execute the Tester_Powered_Sink_Discovery_Procedure.

After Discovery completes, wait Tspc_gxsense_cuk{max}.

Tester Sink HIGH-Z’s MHL+/- for Tspc.rxsense_pesurcn{max} + 1 msec.

Tester Sink returns MHL+/- Pull-ups to Zgysense Term-

FAIL if DUT does not detect the Sink Disconnect and float CBUS within Tsgc.rxsense_pecurcnimax} +
Tsre:caus_tvps_pisimax} after the end of the MHL+/- float period. CBUS should drift low if the tester sink
maintains a pulldown resistance that will overcome Icgys_ieak_src{max}.

10. FAILif DUT does not change impedance on CBUS to meet lcgys_1eak_sre fOr at least Tspe_cpus_rioarimin.
11. If all preceding steps pass, then PASS; else FAIL.

WO NOUEWwNR

3.3.22.3CBT-Source: Time from Disconnect until VOUT Falls

Application: Source ‘

3.3.22.3.1 Test Objective
Verify that when MHL+/- are detected as disconnected by the Source DUT, it will stop driving VOUT to reduce

power.

3.3.22.3.2 References
[MHL] Section 13.10.1.1; Table 13-32; Tsgc.caus_tmps_pis
[MHL] Section 8.6.2; Figure 8-15;

3.3.22.3.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

3.3.22.3.4 Required Methodology
1. If the CDF value CDF_SRC_POWERED indicates that Source DUT is a Powered Source then continue, else
end test with PASS (SKIP).
If necessary, connect Source DUT to Tester Sink port.
Set Tester Sink port to disconnected state.
Set Tester Sink port to use typical timings and to exhibit typical resistances and capacitances.
Set Tester Sink to use its Sink Packet engine to ACK everything.
Execute the Tester_Unpowered_Sink_Discovery_Procedure.

NoubkwnN

After Discovery completes, wait Tsink_arsirrare{min}.
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3.3.23

Compliance Test Specification -- Main Required Methods

Tester Sink does CLR_HPD to Source DUT.
After Discovery completes, wait Tspc_gxsense_cuk{max}.

Tester Sink HIGH-Z's MHL+/- for Tsgc.rxsense_pesLirech{max} + Imsec.

FAIL if DUT does not enable VBUS as part of Discovery.

FAIL if DUT does not react to the long MHL glitch by floating CBUS. CBUS should drift low if the tester sink
maintains a pulldown resistance that will overcome Icgys_ieak_src{max}.

FAIL if DUT does not stop driving VBUS within Tsgc.caus_tmps_pisimax} from the end of the MHL+/- HIGH-Z
period.
If all preceding steps pass, then PASS; else FAIL.

Link Layer Electrical - Source DUT VBUS Control

3.3.23.1CBE-Source: Source DUT Prediscovery and Postdiscovery VBUS Input

Application: Source

This test is replaced with tests 3.3.23.4 and 3.3.23.5.

3.3.23.2CBE-Source: Source DUT Prediscovery VBUS Output, Postdiscovery VBUS Input

Application: Source

3.3.23.2.1
Verify that a Powered Source supplies power over the VBUS until Sink provides VBUS.

3.3.23.2.2
[MHL] Section 8.2.1

[MHL] Section 8.2.2

[MHL] Section 13.9.1.1; Table 13-21: Vygys_1p1_src_prv

[MHL] Section 13.9.1.2; VBUS Current Control, lygys_sink_To_source
[MHL] Section 13.10.1.1; Table 13-29: Tsink:vaus_eN, TSINK:READY TO_DISCOVER
[MHL] Section 13.10.1.1; Table 13-29: Tec.vpus_en, Tsre:vaus_caus_STABLE

3.3.23.2.3
Use one of the CBUS Source DUT Common Test Equipment Setups.

3.3.23.24

1.

WX NV A WN

—
o

Test Objective

References

Required Test Equipment

Required Methodology

If the CDF value CDF_SRC_POWERED indicates that Source DUT is a Powered Source then continue,
else end test with PASS (SKIP).

Connect Source DUT to Tester Sink port using 20cm MHL Test Cable.

Set Tester Sink port to disconnected state.

Set Tester Sink to not drive VBUS, and set its POW bit to '0".

Set Tester Sink to apply an lygys_preniscoverv{max} load (100mA) to the VBUS.

Set Tester Sink port to use typical timings and to exhibit typical resistances and capacitances.

Set Source DUT into Active State based on the CDF procedure CDF_PROC_SET_ACTIVE.

Execute the Tester_Unpowered_Sink_Discovery procedure.
FAIL if Source DUT does not wait at least Tspc_vaus_csus_stasieimin} from the assertion of the Tester
Discovery resistor, and after the wait completes the DUT drives VBUS.

. After discovery completes, Tester Sink measures the VBUS driven by the Source DUT and loaded by

the Tester Sink.
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11. FAILif VBUS Voltage is not within the range Vygys_1p1_src_prv {mMin} to Vyays 1p1_src_prvimaxt.

12. Do not set the Tester Sink to drive the VBUS. Since Tester is not driving the VBUS, it can observe the
VBUS to see when the DUT stops driving the VBUS.

13. Set Tester Sink to write its own POW bit to ‘1’.

14. Set Tester Sink to send DCAP_CHG interrupt.

15. FAIL if Source fails to read at least Tester Sink Device Capabilities Register 2 to fetch the POW bit,
starting after the DCAP_CHG interrupt is set.

16. FAILif Source fails to disable its VBUS drive in <( Tsink:pcap_roy +Tsrc:rean_pcapr Tsre:veus._pis)-

17. If all preceding steps pass, then PASS; else FAIL.

3.3.23.3CBE-Source: Source DUT VBUS Output to Dongle

Application: Source ‘

3.3.23.3.1 Test Objective
Verify that a Powered Source supplies power over the VBUS until Dongle provides VBUS.

3.3.23.3.2 References

[MHL] Section 8.2.1

[MHL] Section 8.2.2

[MHL] Section 13.9.1.1; Table 13-21: Vygys_1p1_src_prv

[MHL] Section 13.9.1.2; VBUS Current Control, lygys_sink_To_source
[[MHL] Section 13.10.1.1; Table 13-29: Tsink:vaus_en, TSINK:READY TO_DISCOVER
[MHL] Section 13.10.1.1; Table 13-29: Tsgc.vgus_en, Tsrc:vaus_ouT To_STABLE

3.3.23.3.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

3.3.23.3.4 Required Methodology
1. |If the CDF value CDF_SRC_POWERED indicates that Source DUT is a Powered Source then continue, else
end test with PASS (SKIP).
Connect Source DUT to Tester Dongle (Sink) port using 20cm MHL Test Cable.
Set Tester Dongle (Sink) port to disconnected state.
Set Tester Dongle (Sink) Device Capability Registers to emulate Dongle, including the DEV_TYPE bits.
Set Tester Dongle (Sink) to not drive VBUS, and set its POW bit to '0'".
Set Tester Dongle (Sink) to apply an lysus_source To_ponste{min} load (200mA) to the VBUS.
Set Tester Dongle (Sink) port to use typical timings and to exhibit typical resistances and capacitances.
Set Source DUT into Active State based on the CDF procedure CDF_PROC_SET_ACTIVE.
Execute the Tester_Unpowered_Sink_Discovery procedure.
. FAIL if Source DUT does not wait at least Tsc vaus_csus_stasie{min} from the assertion of the Tester
Discovery resistor, and after the wait completes the DUT drives VBUS.
11. After discovery completes, Tester Dongle (Sink) measures the VBUS driven by the Source DUT and loaded
by the Tester Dongle (Sink).
12. FAILif VBUS Voltage is not within the range Vygys_1p1_src_prv {mMin} to Vygys tp1_src_prv{max}.
13. Do not set the Tester Sink to drive the VBUS. Since Tester is not driving the VBUS, it can observe the VBUS
to see when the DUT stops driving the VBUS.
14. Set Tester Dongle (Sink) to write its own POW bit to ‘1’.
15. Set Tester Dongle (Sink) to send DCAP_CHG interrupt.

W e NV R WN
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o
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16. FAIL if Source fails to read at least Tester Sink Device Capabilities Register 2 to fetch the POW bit, starting
after the DCAP_CHG interrupt is set.

17. FAILif Source fails to disable its VBUS drive in <( TpongLe:ncap_cHe *+Tsrc:Reap_pcapt Tsrcivaus_pis)-

18. If all preceding steps pass, then PASS; else FAIL.

3.3.23.4CBE-Source: Source DUT Prediscovery VBUS Input Current Draw

Application: Source

3.3.23.4.1 Test Objective
Verify that a Source DUT does not violate Prediscovery current limits when connected to a Powered Sink.

3.3.23.4.2 References

[MHL] Section 8.2.1

[MHL] Section 8.2.2

[MHL] Section 13.9.1.1; Table 13-21: Vygys p1_sink pRv

MHL] Section 13.9.1.2; VBUS Current Control, lysus_prediscovery

[MHL] Section 13.10.1.1; Table 13-29: Tgnk.vaus_en, TsINK:READY TO_DISCOVER
[MHL] Section 13.10.1.1; Table 13-29: Tspc.vaus_en, Tsrc:vBUS_CBUS_STABLE

3.3.23.4.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

3.3.23.4.4 Required Methodology

Connect Source DUT to Tester Sink port using 20cm MHL Test Cable.
Set Tester Sink port to disconnected state.

Set Tester Sink to drive current limited lysys_prepiscovery (100mA) VBUS.

Allow time for Source DUT to increase its current load on the VBUS.
Set Tester Sink port to use typical timings and to exhibit typical resistances and capacitances.

Execute the Tester_Powered_Sink_Incomplete_Discovery procedure.
Measure lygys_preniscovery and VBUS during discovery attempt.
Fail if DUT Draws more than lygys_prepiscovery (100mA) and VBUS < Vygys 1p1_sink_prvimin}.

W e NOUE WM R

Set Tester Sink port to disconnected state.

=
o

. Set Tester Sink to drive current limited lygys_prepiscovery (500mA) VBUS

=
[N

. Allow time for Source DUT to increase its current load on the VBUS.
. Set Tester Sink port to use typical timings and to exhibit typical resistances and capacitances.

=
w N

. Execute the Tester_Sink_Incomplete_Discovery procedure.

-
.|>

. Measure lygys_prepiscovery and VBUS during discovery attempt.

[EEY
(%3]

. Fail if DUT Draws more than lygys_preniscovery (500mMA) and VBUS < Vygys 1p1_sink_prvimin}.

[y
)]

. If all preceding steps pass, then PASS; else FAIL.

3.3.23.5CBE-Source: Source DUT Postdiscovery VBUS Input Current Draw

Application: Source

3.3.23.5.1 Test Objective
Verify that a Source DUT does not violate Postdiscovery current limits when connected to a Powered Sink.
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3.3.23.5.2 References
[MHL] Section 8.2.1
[MHL] Section 8.2.2

[MHL] Section 13911, Table 13-21: VVBUS_TPl_SINK_DRV

MHL] Section 13.9.1.2; VBUS Current Control, lygys_postdiscovery
[MHL] Section 13.10.1.1; Table 13-29: Tsink:veus_eN, TSINK:READY_TO_DISCOVER
[MHL] Section 131011, Table 13'29 TSRC:VBUSfEN, TSRC:VBUSfCBUSfSTABLE

3.3.23.5.3 Required Test Equipment

Use one of the CBUS Source DUT Common Test Equipment Setups.

3.3.23.5.4 Required Methodology

117/391
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Execute the following test procedure once for each row in Table 3-19, substituting for MHL version, device, PLIM

bits, lygys delivery.

Execute the Tester_Sink_Discovery procedure.

1.

2. Set Tester port to disconnected state.
3.

4,

5.

6.

7. Set Tester port POW bit = 1.

8.

9. Wait until Discovery completes.

10

11

12. FAILif DUT draws more than lygys_peiivery.
13

14

15

Table 3-20. Tester Sink Emulation

Connect Source DUT to Tester Sink port using 20cm MHL Test Cable.

Set Tester port to drive current limited lygys_peiivery ONto VBUS.

. Check to see if DUT is simultaneously driving VBUS.
. FAILif DUT is simultaneously driving VBUS.
. If all preceding steps pass, then PASS; else FAIL.

Set Tester port to drive current limited lygys_prediscovery (100mA) onto VBUS.
Set Tester port to use typical timings and to exhibit typical resistances and capacitances.
Set Tester port to display MHL version, device, and PLIM bits where applicable.

. Tester port sends DCAP_RDY using WRITE_STAT and then DCAP_CHG using SET_INT to DUT.
. Allow time for Source DUT to increase its current load on the VBUS.

MHL Version | Device PLIM IVBUS delivery Purpose
1 1.x Sink N.A. 500mA 500mA draw test
2 2.x Sink {0,0} 500mA 500mA draw test
3 2.X Sink {0,1} 900mA 900mA draw test
4 2.X Sink {1,0} 1.5A 1.5A draw test
5 2.X Dongle {1,1} 100mA 100mA draw test
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4 Sink Test
4.1 Electrical Tests

4.1.1 TMDS Electrical Tests

DC Power Supply

3.3V
5V +/-5% GND

VBUS GND Diff
rob
Sink !
in ; iai
SinkK - Digital
. TTC IMHLYS  TRA-P-W :
MHL Signal | g o Enecwr TPARWT & + | Oscilloscope
Generator | gias-T [MHL  pirsink IO -
TPA-R-WO source Diff
TPA-P-WT (o) Probe
® O,
CBus
CLK IN [ =15
CBus
Clock Jitter Source
Generator Board

Figure 31. Single-Ended Signals Calibration Setup for Sink Tests

DC Power Supply

3.3V
5V +/-5% GND

VBus, GND
VBus VTerRM_IN
. TTC [MHL% Sink o
MHL Signal 2 nector | TPAR-WT I?lgltal
Generator | Bias-T IMEL%)  pirsink or Oscilloscope
TPA-R-WO Source
TPA-P-WT
o) 0}
B
CLK IN el CBus
CBus
Clock Jitter Source
Generator Board

Figure 32. Differential & Common-Mode Signals Calibration Setup for Sink Tests

4.1.1.1 Input Signal DC Voltage Level Tolerance

Application: Sink

4.1.1.11 Test Objective
This test confirms that the sink device supports input signal DC voltage level allowed by the specification.

41.1.1.2 References
[MHL] Table 13-7 Receiver DC Characteristics at TP2: Viggy — 1200mV <= V¢ <= Viggm — 300mV
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41.1.1.3 Required Test Equipment
High-bandwidth Digital Oscilloscope
High-Bandwidth Probe

Transition Time Converter (TTC)

Bias Tee

MHL Signal Generator

Sink TPA-R-WT

Sink TPA-P-WO or DirSink TPA-R-WO
CBUS Source Board

4.1.1.14 Required Methodology

TP2

|
VBus, GND
—o—=N :
MHL+ Sink ' DUT
. TTC ) TPA-P-W
MHL Slgnal & MHL- or Mated cgnnector Sink
Generator | Bias-T 0 DirSink Device
TPA-R-WO

o)
CBusT

CBus
Source
Board

Figure 33. Sink — Input Signal DC Voltage Level Test Setup

1. Connect the equipment as shown in Figure 32. Set Vigy = 3.3V.
2. Calibrate the MHL Signal Generator output for the following settings.
a. Frequency: Highest MHL data bit rate supported by the Sink DUT
b. Pattern: MHL Gray Ramp data streams
c. Rise/fall times:
i. Lessthan or equal to 2.25Gbps:
1. Differential signal 200ps (20%-80%)
2. Common-mode signal 600ps (20%-80%)
ii. Greater than 2.25Gbps:
1. Differential signal 100ps (20%-80%)
2. Common-mode signal 600ps (20%-80%)
d. Swing voltages: Differential signal 800mV, Common-mode signal 540mV
3. Connect the equipment as shown in Figure 31. Adjust the DC level of the output single-ended signal to
Vigrm — 300mV.
Connect the equipment as shown in Figure 33.
5. Turn on the DUT and enable MHL mode through Device Discovery and CBUS Information Exchange with
the CBUS Source board.
6. Examine the output of the Sink through the display image.
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7. Record errors in the display if any for the given Vigry, MHL data bit rate and DC level.

8. Connect the equipment as shown in Figure 31. Adjust the DC level of the output single-ended signal to
Vigrm — 1200mV.

9. Connect the equipment as shown in Figure 33.

10. Turn on the DUT and enable MHL mode through Device Discovery and CBUS Information Exchange with
the CBUS Source board.

11. Examine the output of the Sink through the display image and sound.

12. Record errors in the display if any for the given Vg, MHL data bit rate and DC level.

13. If there are no errors in the display in all recorded results, then PASS. Otherwise FAIL.

4.1.1.2 Input Signal Minimum and Maximum Swing Voltages Tolerance

Application: Sink

4.11.2.1 Test Objective
This test confirms that the sink device supports input signal DC voltage level and swing voltage allowed by the
specification.

4.11.2.2 References

[MHL] Table 13-7 Receiver DC Characteristics at TP2:
Vigrm — 1200mV <= V|pe <= Viggm — 300mV
200mV <= V,pe <= 1000mV
170mV <= Ve <= Min(720mV, 0.85V,5)

4.1.1.2.3 Required Test Equipment
High-bandwidth Digital Oscilloscope
High-Bandwidth Probe

Transition Time Converter (TTC)

Bias Tee

MHL Signal Generator

Sink TPA-R-WT

Sink TPA-P-WO or DirSink TPA-R-WO
CBUS Source Board

4.1.1.2.4 Required Methodology
1. Connect the equipment as shown in Figure 31 for single-ended signals calibration and Figure 32. Set Vigrm
=3.3V.
2. Calibrate the Signal Generator output for the following settings.
a. Frequency: Highest MHL data bit rate supported by the Sink DUT
b. Pattern: MHL Gray Ramp data streams
c. Rise/fall times:
e Lessthan or equal to 2.25Gbps
Differential signal 200ps (20% - 80%), Common-mode signal 600ps (20% - 80%)
e Above 2.25Gbps
Differential signal 100ps (20% - 80%), Common-mode signal 600ps (20% - 80%)
c. Swing voltages: Differential signal 800mV, Common-mode signal 540mV
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16.
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18.

19.
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d. DClevel of the output single-ended signal: Viggy — 750mV
Connect the equipment as shown in Figure 34.
Turn on the DUT and enable MHL mode through Device Discovery and CBUS Information Exchange with
the CBUS Source board.
Examine the output of the Sink through the display image.
Record errors on the display if any for the given Vigry, MHL data bit rate and differential and common-
mode swing voltages.
Connect the equipment as shown in Figure 31 for single-ended signals calibration and Figure 32 for
differential and common-mode signals adjustment.
Adjust the differential swing voltage to 1000mV, the common-mode swing voltage to 720mV and the DC
level of the output single-ended signal to Viggy —1200mV.
Connect the equipment as shown in Figure 34.
Turn on the DUT and enable MHL mode through Device Discovery and CBUS Information Exchange with
the CBUS Source board.
Examine the output of the Sink through the display image.
Record errors on the display if any for the given MHL data bit rate and differential and common-mode
swing voltages.
Connect the equipment as shown in Figure 31 for single-ended signals calibration and Figure 32 for
differential and common-mode signals adjustment.
Adjust the differential swing voltage to 200mV, the common-mode swing voltage to 170mV and the DC
level of the output single-ended signal to Vigzy —300mV.
Connect the equipment as shown in Figure 34.
Turn on the DUT and enable MHL mode through Device Discovery and CBUS Information Exchange with
the CBUS Source board.
Examine the output of the Sink through the display image.
Record errors on the display if any for the given MHL data bit rate and differential and common-mode
swing voltages.
If there is no error on the display in all recorded results, then PASS. Otherwise FAIL.

TP2

VBus,
u 0 ‘GND

|
|
|
. TTC [MHLY TPAS-i;[(WO l DUT
MHL Signal & or Mated cqnnector Sink
Generator | Bias-T IMHL®  pirsink Device
TPA-R-WO

o)
CBusT

CBus
Source
Board

Figure 34. Sink — Input Signal Min and Max Swing Voltage Tolerance Test Setup
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4.1.1.3 Intra-Pair Skew Tolerance

‘ Application: Sink ‘

4.1.1.3.1 Test Objective
This test confirms that the sink device can tolerate the maximum intra-pair skew allowed by the specification.

4.1.1.3.2 References

[MHL] Table 13-8 Receiver AC Characteristics at TP2:
Tskew_pr <= Min(0.25Tg7, 93ps)
Tskew_cm <= Min(0.25Tgr, 93ps)

41.1.3.3 Required Test Equipment
High-bandwidth Digital Oscilloscope
High-Bandwidth Probe

Transition Time Converter (TTC)

Bias Tee

MHL Signal Generator

Sink TPA-R-WT

Sink TPA-P-WO or DirSink TPA-R-WO
CBUS Source Board

4.1.1.34 Required Methodology
TP2

VBus, ND

Sink
TTC |MHLYS TpA-p-w buT

MHL Signal & MHL- or Mated cqwnector Sink
Generator | jas-T D DirSink Device

TPA-R-WO

0, |
CBusT |
CBus

Source
Board

Figure 35. Sink — Intra-Pair Skew Tolerance Test Setup

1. Connect the equipment as shown in Figure 31 for single-ended signals calibration and Figure 32 for
differential and common-mode signals. Set Vyggy = 3.3V.
2. Calibrate the Signal Generator output for the following settings.
a. Frequency: Highest MHL data bit rate supported by the Sink DUT
b. Pattern: MHL Gray Ramp data streams
c. Rise/fall times:
e Less than or equal to 2.25Gbps
Differential signal 200ps (20% - 80%), Common-mode signal 600ps (20% - 80%)
e Above 2.25Gbps
Differential signal 100ps (20% - 80%), Common-mode signal 600ps (20% - 80%)
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c. Swing voltages: Differential signal 800mV, Common-mode signal 540mV

d. DClevel of the output single-ended signal: Viggy — 750mV

e. Intra-pair skew: Differential skew Ops, Common-mode skew Ops
Connect the equipment as shown in Figure 35.
Turn on the DUT and enable MHL mode through Device Discovery and CBUS Information Exchange with
the CBUS Source board.
Examine the output of the Sink through the display image.
Confirm that there is no error on the display. If there is any error, STOP. The test FAlLed.
Increase the intra-pair skew of differential signal and common-mode signal by the same amount to the
maximum where error appears on the display. Make the positive channel leads the negative channel in
time, which is called positive skew direction.
Record the maximum intra-pair skew for the given MHL data bit rate and skew direction.
Set the differential and common-mode intra-pair skews to Ops.
Increase the intra-pair skew of differential signal and common-mode signal by the same amount to the
maximum where error appears on the display. Make the positive channel lags the negative channel in
time, which is called negative skew direction.
Record the maximum intra-pair skew for the given MHL data bit rate and skew direction.
If the all recorded maximum intra-pair skew value is larger than the spec limit, then PASS. Otherwise FAIL.

4.1.1.4 Jitter Tolerance in Normal Mode

|

Application: Sink

4.1.1.4.1

Test Objective

This test confirms that the sink device can tolerate the maximum clock and data jitter amounts allowed by the

specification in Normal Mode.

4.1.1.4.2

References

[MHL] Figure 13-16 MHL Clock Jitter at TP2
[MHL] Figure 13-17 MHL Data Eye Mask at TP2
[MHL] Figure 13-18 MHL Data Jitter at TP2

4.1.1.4.3

Required Test Equipment

High-bandwidth Digital Oscilloscope
High-Bandwidth Probe
Jitter and Eye Analyzer

Clock Jitter Generator
MHL Cable Emulator

Bias Tee

Transition Time Converter (TTC)

MHL Signal Generator

Sink TPA-R-WT or Source TPA-P-WT
Sink TPA-P-WO or DirSink TPA-R-WO
CBUS Source Board

Revision
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4.1.14.4 Required Methodology

TP2

VBus,

® ‘GND

|
|
|
. TTC MHL+ TPAS-IS[(WC l DuT
MHL Slgnal & ECakIJ|e MHL. or Mated ctinnector Slnk
Generator | gias-1 | Emulator > Dirsink Device

TPA-R-WO

O, I
CBusT |

CLKIN

CBus
Clock Jitter Source

Generator Board

Figure 36. Sink — Jitter Tolerance Test Setup

1.

2.

10.

11.

12.

13.
14.

Connect the equipment as shown in Figure 31 for single-ended signals calibration and Figure 32 for
differential and common-mode signals. Set VTERM = 3.3V.
Calibrate the Signal Generator output for the following settings.

a. Frequency: Lowest MHL Normal Mode data bit rate supported by the Sink DUT

b. Pattern: MHL Gray Ramp data streams

c. Rise/fall times:

e Lessthan or equal to 2.25Gbps
Differential signal 200ps (20% - 80%), Common-mode signal 600ps (20% - 80%)
e Above 2.25Gbps
Differential signal 100ps (20% - 80%), Common-mode signal 600ps (20% - 80%)

c. Swing voltages: Differential signal 800mV, Common-mode signal 360mV

d. DClevel of the output single-ended signal: Viggy — 540mV
Set the clock jitter frequency to 10MHz and the data jitter frequency to 500KHz.
Calibrate the Signal Generator and Clock Jitter Generator to get data eye diagram and clock jitter which
are marginal to TP1 specification.

a. Adjust clock jitter and data jitter to the TP1 maximum amount specified in MHL Spec Figures 13-

13 and 13-15 for the given clock frequency.
b. Adjust the differential signal swing to get the marginal eye diagram specified in MHL Spec Figure
13-14.

Connect the equipment as shown in Figure 36.
Turn on the DUT and enable MHL mode through Device Discovery and CBUS Information Exchange with
the CBUS Source board.
Select a video mode which uses Normal Mode.
Examine the output of the Sink through the display image.
Record error on the display if any for the given clock frequency, jitter frequency and clock edge location.
Change the common-mode clock edge location by 0.1T,; step with respect the differential data edge for
10 times.
Examine the display at each step and record error on the display if any for the given clock frequency,
jitter frequency and clock edge location.
Connect the equipment as shown in Figure 32.
Set the clock jitter frequency to 7MHz and the data jitter frequency to 1MHz.
Repeat steps 4 to 11 for clock jitter frequency 7MHz and data jitter frequency 1MHz.
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15. Repeat steps 1 to 14 for the highest supported MHL data bit rate in 24-Bit-per-pixel mode.
16. Disconnect Cable Emulator and connect MHL signal generator directly to the TPA board.
17. Repeat steps 1-15 for jitter tolerance test without Cable Emulator.

18. If there is no error on the display in all recorded results, then PASS. Otherwise FAIL.

4.1.1.5 Differential Impedance

l Application: Sink

4.1.1.51 Test Objective
This test confirms that the differential input impedance of the sink device is within the range allowed by the
specification.

4.1.1.5.2 References

[MHL] Table 13-9 Sink Device Impedance Characteristics at TP2:
Through Connection: 100 ohms +/- 15 ohms*
* A single excursion is permitted out to 100 ohms +/- 25 ohms, no wider than 250ps
At termination: 100 ohms +/- 10 ohms

4.1.1.5.3 Required Test Equipment
TDR Scope or VNA-base TDR

Sink TPA-P-WO or DirSink TPA-R-WO
CBUS Source Board

SMA Coaxial Cable

DC Block

4.1.1.54 Required Methodology

TP2
|
VBusG)_@GND :
TDR Sink |
Oscilloscope MHL+N  TPA-P-WO DUT
or a Bli:(ék MHL- & .OI’. Mat dco’mector Sir!k
VNA-based DirSink Device
TDR TPA-R-WO |
C O I
Bl
usT |
CBus
Source
Board

Figure 37. Sink — Differential Impedance Test Setup
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Figure 38. Set reference point for differential mode

Before testing, compensate the differential intra-pair skew caused by the test fixtures (TPA boards and co-ax
cables).

Connect Sink TPA-P-WO or DirSink TPA-R-WO to the TDR oscilloscope through a DC Block.

2. Set the effective rise time of the differential TDR pulse to 200ps (20 — 80%).
Record the time at the peak of the change point in Figure 38. This is the start point of the Sink DUT input
connector (Tyy).

4. Calculate Trggym = Tiy + CDF_SINK_DF_TERM_DISTANCE. Ty is the sink termination point for differential
signals. CDF_SINK_DF_TERM_DISTANCE is obtained from CDF of the Sink DUT.

5. Connect the equipment as shown in Figure 37.

6. Turn on the DUT and enable MHL mode through Device Discovery and CBUS Information Exchange with
the CBUS Source board.

7. If DUT is Direct Attached Sink, go to step 9.
Measure the differential impedance along the MHL differential signal path from Ty to Trggm + 1 Ns.

a. The differential impedance from T,y to Trerwm iS Zpthroush and the differential impedance from
Trerm 10 Trerm + 1Nns is Zpr.

b. If (85 ohms <= ZpyrousH <= 115 ohms) AND (90 ohms <= Zp; <= 110 ohms), then PASS. Else if (75
ohms <= Zpryrough < 85 ohms) OR (115 ohms < Zprhroush <= 125 ohms), the impedance is in the
excursion range. If the excursion occurs single time AND the duration of the single excursion is
less than 250ps AND (90 ohms <= Zpr <= 110 ohms), then PASS.

c. Forall other cases, FAIL.

9. Calculate Teagiestart @aNd Teagieenn- Teastestart aNd Teagieeno are the start and end points of the cable portion
in Direct Attached Sink for differential signals.

a.  If (Trerm <= Tin + 6n5), Teasrestart = Teaieeno = Tin + (Trerm — Tin) / 2.
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b. If (Tream > Tin + 6nS), Teapiestagr = Tin + CDF_DirSINK_DF_CABLE_START_DISTANCE and Tcagieeno =
Ty + CDF_DirSINK_DF_CABLE_END_DISTANCE . CDF_DirSINK_DF_CABLE_START_DISTANCE and
CDF_DirSINK_DF_CABLE_END_DISTANCE are obtained from CDF of the Direct Attached Sink DUT.
10. Record the differential impedance increment Zpycrement_a from Teagiestart 10 Teapieenn-
11. Calculate Zpncrement e-
a. |If (ZDINCREMENT_A <0), Zpincrement_s = 0.

b.  If (Zoincrement_a >= 0), Zoincrement_8 = ZDINCREMENT _A-
12. Measure the differential impedance Zprurougni from Ty to Teasiestart @nd ZprurousHz witcaste from Teagieenn
to Trerm-
13. Calculate Zprirouchz = ZDTHROUGH2_WITHCABLE — ZDINCREMENT_B-
14. Measure the differential impedance Zpr witncasie from Tregm tO Trerm + 1ns.
15. Calculate Zpr = Zpr witrcasLe — ZDINCREMENT 8-
16. Evaluate Zprurouchi, ZotHrougHz, and Zor.
a. If (85 ohms <= [Zpthroush1, ZothrousH2) <= 115 ohms) AND (90 ohms <= Zy; <= 110 ohms), it is PASS
b. If (65 ohms <= [ZpmiroucH1, Zothrousk2] < 85 ohms) OR (115 ohms < [Zprhrouchi, Zothroughz] <= 125
ohms), the impedance is in the excursion range. If an excursion occurs no more than one time for
Zothrouch: @and no more than one time for Zprhroush2 AND the duration of each excursion is less
than 350ps AND (90 ohms <= Zp; <= 110 ohms), it is PASS.
c. All other cases are FAIL.

4.1.1.6 Common-Mode Impedance

Application: Sink

4.1.1.6.1 Test Objective
This test confirms that the common-mode input impedance of the sink device is within the range allowed by the
specification.

4.1.1.6.2 References

[MHL] Table 13-9 Sink Device Impedance Characteristics at TP2
Through Connection: 30 ohms +/- 6 ohms*
* A single excursion is permitted out to 30 ohms +/- 10 ohms, no wider than 500ps
At termination: 30 ohms +/- 5 ohms

4.1.1.6.3 Required Test Equipment
TDR Oscilloscope or VNA-based TDR
Sink TPA-P-WO or DirSink TPA-R-WO
CBUS Source Board

SMA Coaxial Cable

DC Block
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4.1.1.6.4 Required Methodology

TP2
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VBus®_@GND I
|
TDR Sink I
Oscilloscope MHLYS  TPA-P-WO DUT
or g Bll:if:k MHL- - lOI'. Mated cofinector Sin_k
VNA-based DirSink Device
TDR TPA-R-WO I
O |
CBusT |
CBus
Source
Board
Figure 39. Sink — Common-mode Impedance Test Setup
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Figure 40. Set reference point for common-mode

Before testing, compensate the common-mode intra-pair skew caused by the test fixtures (TPA boards and co-ax

cables).

1. Connect Sink TPA-P-WO or DirSink TPA-R-WO to the TDR oscilloscope through a DC block.
Set the effective rise time of the common-mode TDR pulse to 600 ps (20 — 80%).
Record the time at the peak of change point in Figure 40. This is the start point of the Sink DUT input
connector (Tyy).

4. Calculate Trggm = Ty + CDF_SINK_CM_TERM_DISTANCE. Ty is the sink termination point for common-
mode signals. CDF_SINK_CM_TERM_DISTANCE is obtained from CDF of the Sink DUT.

5. Connect the equipment as shown in Figure 39.
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6. Turn on the DUT and enable the MHL mode through Device Discovery and CBUS Information Exchange
with the CBUS Source board.
7. If DUT is Direct Attached Sink, go to 9.
8. Measure the common-mode impedance along the MHL common-mode signal path from Ty to Trgrm + 3
ns.
a. The common-mode impedance from Ty t0 Trgrm iS Zcthrousn and the common-mode impedance
from Tregm tO Trerm + 3NS i Zcr.
b. If (24 ohms <= ZcrirousH <= 36 ohms) AND (25 ohms <= Z¢; <= 35 ohms), then PASS.
c. Otherwise
i. If (20 ohms <= Z¢rhroush < 24 ohms) OR (36 ohms < Zerproush <= 40 ohms), the
impedance is in the excursion range. If the excursion occurs single time AND the
duration of the single excursion is less than 500ps AND (25 ohms <= Z¢; <= 35 ohms),
then PASS.
ii. Forall other cases, FAIL.
9. Calculate Teagiestart @aNd Teagieeno- Teastestart aNd Teagieeno are the start and end points of the cable portion
in Direct Attached Sink for common-mode signals.
a.  If (Trepm <= Tin + 10NS), Teapiestart = Teasieeno = Tin + (Tream — Tin) / 2.
b. If (Tream > Tin + 10nS), Teagestart = Tin + CDF_DirSINK_CM_CABLE_START_DISTANCE and Tcagieeno =
Tin + CDF_DirSINK_CM_CABLE_END_DISTANCE. CDF_DirSINK_CM_CABLE_START_DISTANCE and
CDF_DirSINK_CM_CABLE_END_DISTANCE are obtained from CDF of the Direct Sink DUT.
10. Record the common-mode impedance increment Z¢increment_a from Teagiestart O Teapieeno-
11. Calculate Zcincrement -
a. |If (ZCINCREMENT_A <0), ZCINCREMENT_B =0.
b~ If (ZCINCREMENT_A >= 0)1 ZCINCREMENT_B = ZCINCREMENT_A-
12. Measure the common-mode impedance Zcryrougni from Tiy t0 Teapiestart aNd Zetiroushz_withcasie from
TeasLeenn tO Trerm-
13. Calculate Zcryroush2 = ZTHROUGH2_WITHCABLE — ZCINCREMENT B-
14. Measure the common-mode impedance Zcr wirtcaste from Tregm t0 Tregm + 3 Ns.
15. Calculate Z¢r = Zct witheaBLE — ZCINCREMENT 8-
16. Evaluate Zcruroushts Zethroughz, and Zer.
a. If (24 ohms <= [Z¢rhroushi, Zethroushz 1<= 36 ohms) AND (25 ohms <= Z¢; <= 35 ohms), it is PASS
b. If (20 ohms <= [Zcruroucht, Zethroush2] < 24 ohms) OR (36 ohms < [Zcriroushi, Zethrouahz] <= 40
ohms), the impedance is in the excursion range. If an excursion occurs no more than one time for
Zcthrouch1 and no more than one time for Zerurougnz AND the duration of each excursion is less
than 500ps AND (25 ohms <= Z¢; <= 35 ohms), it is PASS.
17. All other cases are FAIL.

4.1.1.7 RxSense Impedance

Application: Sink

4.1.1.7.1 Test Objective
This test confirms that the input RxSense impedance of the sink device is within the range allowed by the
specification.
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NOTE: Voltages, currents and impedances in the Required and Recommended Methodologies of this test

subscripted with the suffix "1" apply to the MHL-pin; voltages subscripted with the suffix "2" apply to the

MHL+ pin. Refer to Figure 15.

4.1.1.7.2 References

[MHL] Table 13-9 Sink Device Impedance Characteristics at TP2
RxSense Active: Zpysense_term <= 100K ohms
TMDS Termination: Zgysense tmps <= 70 ohms
RxSense Open (leakage current): Igxsense teak <= 2 UA

4.1.1.7.3 Required Test Equipment
Low-bandwidth Digital Oscilloscope
Passive Probe

Sink/Dongle TPA-RSEN

CBUS Tester (Source Emulation)

DC Power Supply

4.1.1.7.4 Required Methodology

TP2
VBus Vrerm GND |
CBUS Tester . DUT
(Source Mated {Connector ?E:K/D;Sngﬁ Mated Cdnnector Sink
Emulation) - Device
CBUS MHL- MHL+ |
Scope
® 6 66

Figure 41. Sink — RxSense Impedance Test Setup

1. Connect the CBUS Tester (Source Emulation) to the Sink DUT as shown in Figure 41.

2. Turn on Sink DUT and CBUS Tester (Source Emulation).
3. Measure lgysense_teak Current. FAIL if IRxSense_LEAK{DUT} > Irxsense_LEAK {max}.

a. Connect Rgerr 22 1eak @s shown in Figure 15 and measure voltage between Rgeeg g2 jieak and GND.

b. This voltage is Vrsen_openi & 2-

. Calculate lgysense_teak1 &2 = Vrsen_opent & 2 / Rrerr e 2_ILEAK-
d. Failif IRxsense_LEAK1 & 2 {DUT} > IRusense_LEAK {max}.
4. Set CBUS Tester (Source Emulation) to perform CBUS discovery to Sink DUT.

5.  Wait for Sink DUT to change CBUS impedance from Zcgys_sink_piscover t0 Zcaus_sink_on + Tsink_conn (mMax) +

TSINK_RxSense_EN{maX}-

6. Measure Sink DUT TMDS impedance (Zgxsense Term)- FAIL if Zpysense term{DUT} > Zexsense termimaxt.
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Measure voltage between Rggri 5 and GND without resistors. This is Vigrwi & 2-
Connect Rgeri & 2 Term @S shown in Figure 15 and measure voltage between Rgerg g2 term @and GND.
This voltage is Vexsense_term1 & 2-

- *
Calculate Zpxsense TERM1& 2 = RRer1& 2 Term (Vrermie 2 - V/RXSENSE_TERM1 & )/ VRXSENSE_TERM1 & 2-
Fail if Zpysense_rermz & 2{DUT} > Zeysense term{max}.

7. Configure Sink DUT to select testing port as input (ready to accept video).
8. Wait for Sink DUT to send SET_HPD and PATH_EN=1{SINK} packets to CBUS Tester (Source Emulation).

9. Measure Sink DUT TMDS impedance (Zgxsense tmps) changes at Tspe_grxsense_pesuten{min} after
PATH_EN{SIN K} is detected. FAIL |f ZRXSENSE_TMDS{DUT} > ZRXSENSE—TMDs{maX}.

a.
b.
c.
d.

Connect Rger1 2 2 Tmps @s shown in Figure 15 and measure voltage between Rgery g 2 Tmps and GND.
This voltage is Vexsense_tvps1 & 2-

- *
Calculate Zpysense tvpsie 2= Rreria 2 tmos * (Vrermi e 2 = Vexsense vbsi & 2) / VRXSENSE_TMDS1 & 2-
Fail if ZRxSENSE_TMDS1 & ADUT} > ZRXSENSE_TMDS{maX}-

10. If all preceding steps pass, then PASS; else FAIL.

State Rrer1 Rrer2
ILEAK 1M 1M
TERM 300K 300K
TMDS 210 210

4.1.1.8 Jitter Tolerance in PackedPixel Mode

l Application: Sink

4.1.1.8.1 Test Objective

This test confirms that the sink device can tolerate the maximum clock and data jitter amounts allowed by the

specification in PackedPixel Mode.

4.1.1.8.2 References

[MHL] Figure 13-16 MHL Clock Jitter at TP2
[MHL] Figure 13-17 MHL Data Eye Mask at TP2
[MHL] Figure 13-18 MHL Data Jitter at TP2

4.1.1.8.3 Required Test Equipment

High-bandwidth Digital Oscilloscope
High-Bandwidth Probe
Jitter and Eye Analyzer

Clock Jitter Generator
MHL Cable Emulator

Bias Tee

Transition Time Converter (TTC)

MHL Signal Generator

Sink TPA-R-WT or Source TPA-P-WT
Sink TPA-P-WO or DirSink TPA-R-WO
CBUS Source Board
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4.1.1.8.4 Required Methodology

1.

2.

10.

11.

12.
13.
14,
15.
16.
17.

Connect the equipment as shown in Figure 31 for single-ended signals calibration and Figure 32 for
differential and common-mode signals. Set VTERM = 3.3V.
Calibrate the Signal Generator output for the following settings.

a. Frequency: Highest MHL PackedPixel data bit rate supported by the Sink DUT

b. Pattern: MHL Gray Ramp data streams

d. Rise/fall times:

e Lessthan or equal to 2.25Gbps
Differential signal 200ps (20% - 80%), Common-mode signal 600ps (20% - 80%)
e Above 2.25Gbps
Differential signal 100ps (20% - 80%), Common-mode signal 600ps (20% - 80%)

c. Swing voltages: Differential signal 800mV, Common-mode signal 360mV

d. DClevel of the output single-ended signal: Viggy — 540mV
Set the clock jitter frequency to 10MHz and the data jitter frequency to 500KHz.
Calibrate the Signal Generator and Clock Jitter Generator to get data eye diagram and clock jitter which
are marginal to TP1 specification.

a. Adjust clock jitter and data jitter to the TP1 maximum amount specified in MHL Spec Figures 13-

13 and 13-15 for the given clock frequency.
b. Adjust the differential signal swing to get the marginal eye diagram specified in MHL Spec Figure
13-14.

Connect the equipment as shown in Figure 36.
Turn on the DUT and enable MHL mode through Device Discovery and CBUS Information Exchange with
the CBUS Source board.
Select one video mode which uses PackedPixel Mode.
Examine the output of the Sink through the display image.
Record error on the display if any for the given clock frequency, jitter frequency and clock edge location.
Change the common-mode clock edge location by 0.1T,;; step with respect the differential data edge for
10 times.
Examine the display at each step and record error on the display if any for the given clock frequency,
jitter frequency and clock edge location.
Connect the equipment as shown in Figure 32.
Set the clock jitter frequency to 7MHz and the data jitter frequency to 1MHz.
Repeat steps 4 to 11 for clock jitter frequency 7MHz and data jitter frequency 1MHz.
Disconnect Cable Emulator and connect MHL signal generator directly to the TPA board.
Repeat steps 1-14 for jitter tolerance test without Cable Emulator.
If there is no error on the display in all recorded results, then PASS. Otherwise FAIL.
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4.2 System Tests
4.2.1 TMDS Coding Tests

4.2.1.1 Character Synchronization in Normal Mode

Application: Sink

42111 Test Objective

Confirm that Sink DUT synchronizes if the Normal Mode data stream provides only minimum length Control
Periods. At least one of either 720x480p 59.94/60Hz or 720x576p 50Hz must be supported, optionally both can be
supported.

4.2.1.1.2 Reference

[MHL] 4.1.4 Character Synchronization
[MHL] 4.2.1.1.1 Guard Bands

[MHL] 4.4.3 Control Period Coding
[MHL] 4.4.4 TERC4 Coding

[MHL] 4.4.5 Video Data Coding

421.1.3 Required Test Equipment
MHL Signal Generator

42114 Required Methodology

1. Configure MHL Signal Generator to transmit a 720x480p 59.94/60Hz Normal Mode video stream with
every horizontal and vertical blanking interval completely filled with one or more Data Islands and with
Control Periods 12 characters in length. If 60Hz video is not supported per CDF, then skip to step 4.
Connect MHL Signal Generator to Sink DUT.
If the DUT correctly shows the transmitted signal, then continue to test, else FAIL.
Repeat the test from step 1 for 720x576p 50Hz Normal Mode video stream.
If all supported video modes listed in the previous steps are verified, then PASS, else FAIL.

vk W

Note. Use following Data Islands and Control Periods arragement for HBLANK:

720x480p 59.94/60Hz : 12+12+42+32+32+32+2+12+2 (138 pixels)
720x576p 50Hz : 12+18+2+32+32+32+2+12+2 (144 pixels)

4.2.1.2 Packet Types in Normal Mode

Application: Sink

4.2.1.21 Test Objective
Confirm that Sink DUT accepts all valid packet types in Normal Mode.

4.2.1.2.2 Reference
[MHL] 4.3. Data Island Packet Definitions
[CEA 861] 6 Auxiliary Information Carried from Source to Sink
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42.1.2.3 Required Test Equipment
MHL Signal Generator

4.2.1.2.4 Required Methodology
1. If 60Hz video modes are not supported per CDF, then skip to step 5.
Configure MHL Signal Generator to output a 720x480p 59.94/60Hz 24 bit per pixel mode video stream,
while also transmitting 2-channel PCM audio. The video stream shall have the following characteristics;
During VBLANK, one or more Data Islands contain a valid:
a. Null Packet
Content Mute Packet with both MUTE and UNMUTE bits unset (0)
AVI InfoFrame Packet
Source Product Description InfoFrame Packet
Audio InfoFrame Packet
MPEG Source InfoFrame Packet
a Packet with Packet Type in the range between 0x04 and Ox6F, with arbitrary payload

S @ o a0 T

a Packet with Packet Type in the range between 0x71 and 0x7F, with arbitrary payload
i. aPacket with Packet Type 0x80, with arbitrary payload

Connect MHL Signal Generator to Sink DUT.

If the Sink DUT correctly shows the signal, then continue to test, else FAIL.

Repeat the test from step 2 for 720x576p 50Hz 24 bit per pixel mode.

If all video modes listed in the previous steps are verified, then PASS, else FAIL.

o kW

4.2.1.3 Character Synchronization in PackedPixel Mode

Application: Sink

4.2.1.31 Test Objective
Confirm that Sink DUT synchronizes if the data stream provides only minimum length Control Periods.

4.2.1.3.2 Reference

[MHL] 4.1.4 Character Synchronization

[MHL] 4.2.2.1.1 Guard Bands (PackedPixel Mode)
[MHL] 4.4.3 Control Period Coding

[MHL] 4.4.4 TERC4 Coding

[MHL] 4.4.5 Video Data Coding

4.2.1.3.3 Required Test Equipment
MHL Signal Generator

4.2.1.34 Required Methodology

1. If CDF_VIDEO_PACKEDPIXEL in the CDF is “Yes”, then continue to test; else end test with PASS (SKIP).

2. Configure MHL Signal Generator to transmit a 1920x1080p 59.94/60Hz or 50Hz PackedPixel Mode video
stream with every horizontal and vertical blanking interval completely filled with one or more Data Islands
and with Control Periods 12 characters in length.

3. Connect MHL Signal Generator to Sink DUT.

4. If the DUT correctly shows the transmitted signal, then PASS, else FAIL.
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Note. Use following Data Islands and Control Periods arragement for HBLANK:

1920x1080p 60 Hz: 12+2+32+32+2+16+2+32+32+32+32+32+2+18+2 (280 pixels)

1920x1080p 50hz:
1242+432+32+32+32+32+32+32+32+32+32+32+32+32+32+32+32+2+12+2+32+32+32+32+32+2+14+2
(720 pixels)

4.2.1.4 Packet Types in PackedPixel Mode

Application: Sink

4.2.1.4.1 Test Objective
Confirm that Sink DUT accepts all valid packet types in PackedPixel Mode.

4.2.1.4.2 Reference
[MHL] 4.3. Data Island Packet Definitions
[CEA 861] 6 Auxiliary Information Carried from Source to Sink

42.1.4.3 Required Test Equipment
MHL Signal Generator

4.2.1.44 Required Methodology
1. If CDF_VIDEO_PACKEDPIXEL in the CDF is “Yes”, then continue to test; else end test with PASS (SKIP).
2. Configure MHL Signal Generator to output a 1920x1080p 59.94/60Hz or 1920x1080p 50Hz (if supported)
PackedPixel Mode video stream, while also transmitting 2-channel PCM audio, with the following
characteristics; During VBLANK, one or more Data Islands contain a valid:
a. Null Packet
Content Mute Packet with both MUTE and UNMUTE bits unset (0)
AVI InfoFrame Packet
Source Product Description InfoFrame Packet
Audio InfoFrame Packet
MPEG Source InfoFrame Packet
a Packet with Packet Type in the range between 0x04 and Ox6F, with arbitrary payload

S @ o a0 T

a Packet with Packet Type in the range between 0x71 and 0x7F, with arbitrary payload
i. aPacket with Packet Type 0x80, with arbitrary payload
3. Connect MHL Signal Generator to Sink DUT.
If the Sink DUT correctly shows the signal, then continue to test, else FAIL.
5. If all video modes listed in the previous steps are verified, then PASS, else FAIL.

4.2.2 Video Test

4.2.2.1 Video Formats in Normal Mode

Application: Sink

42211 Test Objective
Verify that sink DUT supports the video formats with no distortion.
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4.2.2.1.2 References
[MHL] Section 5.2.1.2 MHL Sink Video Format Support Requirements

42213 Required Test Equipment
MHL Signal Generator

4.2.2.1.4 Required Methodology

1. If DUT supports enhanced definition video format on any other input and if CDF_VIDEO_480p_60 field
and CDF_VIDEO_576p_50 field in the CDF is “NQO”, then FAIL, else continue to test.

2. If DUT accepts 59.94/60Hz video formats and if CDF_VIDEO_480p_60 field in the CDF is “NO”, then FAIL,
else continue to test.

3. If DUT accepts 50Hz video formats and if CDF_VIDEO_576p_50 field in the CDF is “NO”, then FAIL, else
continue to test.

4. If DUT supports 640x480(VGA) format on any other input and if CDF_VIDEO_VGA field in the CDF in “NO”
then FAIL, else continue to test.

5. If DUTis HDTV capable and if CDF_VIDEO_480p_60 field in the CDF is “YES” and if both of
CDF_VIDEO_720p_60 and CDF_VIDEO_1080i_60 field in the CDF is “NO”, then FAIL, else continue to test.

6. If DUTis HDTV capable and if CDF_VIDEO_576p_50 field in the CDF is “YES” and if both of
CDF_VIDEO_720p_50 and CDF_VIDEO_1080i_50 is “NO”, then FAIL, else continue to test.

7. Configure MHL Signal Generator to send out test patterns in one of the video formats in the CDF.

8. If DUT displays the patterns with no distortion, then continue to test, else FAIL.

9. Repeat the test from step 7 for all video formats indicated in the CDF.

10. If none of the video format fails, then PASS.

Note: Use Ramp pattern.

4.2.2.2 Pixel Encoding in Normal Mode

Application: Sink

4.2.2.2.1 Test Objective
Verify that sink supports RGB, YCCr 4:4:4 and YCbCr 4:2:2 pixel encodings in Normal Mode.

4.2.2.2.2 References
[MHL] Section 5.2.3 24-Bit Pixel Encoding Requirement.
[MHL] Section 5.5 Pixel Encodings.

4.2.2.2.3 Required Test Equipment
MHL Signal Generator

42224 Required Methodology

1. |If CDF_VIDEO_RGSB field in the CDF is “YES”, then continue to test, else FAIL.

2. |f CDF_VIDEO_YCBCR_444 field and CDF_VIDEO_YCBCR_422 field in the CDF is “NO” and DUT is capable
of supporting YCbCr color space on any other analog or digital video input , then FAIL, else continue to
test.

3. Configure MHL Signal Generator to send out test patterns in 720x480p 59.94/60Hz or 720x 576p 50Hz
using Normal Mode, with one of the pixel encoding indicated in the CDF.
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4. If DUT displays the patterns with no distortion, then PASS, else FAIL.
5. Repeat the test from step 3 for all pixel encoding formats indicated in the CDF which use Normal Mode.
6. If any of Pixel Encoding indicated in the CDF for Normal Mode fails, then FAIL, else PASS.

Note: Use Black/White Ramp pattern.

4.2.2.3 Video Quantization Range

l Application: Sink

42231 Test Objective
Verify that Sink has correct QY and QS bits in the Video Capability Data Block and Sink displays with no distortion.

4.2.2.3.2 References
[MHL] Section 5.6 Video Quantization Ranges.

4.2.2.3.3 Required Test Equipment
MHL Signal Generator

42234 Required Methodology
1. If either CDF_VIDEO_YCBCR_444 or CDF_VIDEO_YCBCR_422 field in the CDF is “YES”, and if
CDF_VIDEO_YCC_FULL is "YES" then continue to test, else PASS (SKIP).
2. Read sink device QY bit in the EDID's Video Capability Data Block. If Video Capability Data Block is not
available in the DUT's EDID, then PASS (SKIP); else continue this test.
a. If QY bitis'0' then FAIL, else continue to test.
b. Configure MHL signal generator to send out the test patterns in 720x480p59.94/60Hz or
720x576p50Hz with either YCbCr4:2:2 or YCbCr4:4:4, and set YQ bits to '1' in AVI InfoFrame.
c. Ifthe DUT displays the test patterns with no distortion, then PASS, else FAIL.

4.2.2.4 Video Formats in PackedPixel Mode

Application: Sink

4.2.2.4.1 Test Objective
Verify that sink DUT supports the video formats in PackedPixel Mode with no distortion.

4.2.2.4.2 References
[MHL] Section 5.2.1.2 MHL Sink Video Format Support Requirements

4.2.2.4.3 Required Test Equipment
MHL Signal Generator

42244 Required Methodology
1. If CDF_VIDEO_PACKEDPIXEL in the CDF is “Yes”, then continue test; else end test with PASS (SKIP).
2. Configure MHL Signal Generator to send out test patterns in one of the video formats in the CDF which
use PackedPixel Mode.
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3. If A/V Display with DUT attached displays the test patterns with no distortion, then continue to test, else
FAIL.

4. Repeat the test from step 1 for all video formats indicated in the CDF which use PackedPixel Mode.

5. If none of the video formats fails, then PASS; else FAIL.

4.2.2.5 Pixel Encoding in PackedPixel Mode

Application: Sink

42251 Test Objective
Verify that sink supports YCbCr4:2:2 pixel encoding in PackedPixel Mode.

4.2.2.5.2 References
[MHL] Section 5.2.4 PackedPixel Encoding Requirement.
[MHL] Section 5.5 Pixel Encodings.

4.2.2.5.3 Required Test Equipment
MHL Signal Generator

42254 Required Methodology
1. If CDF_VIDEO_PACKEDPIXEL in the CDF is “Yes”, then continue to test; else end test with PASS (SKIP).
2. Configure MHL Signal Generator to send out test patterns in 1920x1080p 59.94/60Hz or 1920x1080p 50Hz
with PackedPixel Mode, as indicated in the CDF.
3. If DUT displays the patterns with no distortion, then PASS, else FAIL.

Note: Use Black/White Ramp pattern.
4.2.3 Audio Test

4.2.3.1 IEC 60958 /IEC61937

Application: Sink

4.2.3.1.1 Test Objective
Verify that Sink supports the required Audio formats and reproduces audio properly.

4.2.3.1.2 References
[MHL] Section 6.3 Audio Sample Rates and Support Requirements.

42.3.1.3 Required Test Equipment
MHL Signal Generator

42314 Required Methodology
1. If CDOF_AUDIO_2CH_32kHz and CDF_AUDIO_2CH_44kHz and CDF_AUDIO_2CH_48kHz fields in the CDF
are all three set to "NO", and if the DUT has no other audio input, then end test with PASS (SKIP).
2. If CDF_AUDIO_2CH_32kHz and CDF_AUDIO_2CH_44kHz and CDF_AUDIO_2CH_48KkHz fields in the CDF
are all three set to "NQO", and if the DUT has any other audio input, then FAIL.
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3. Ifany of CDF_AUDIO_2CH_32kHz, CDF_AUDIO_2CH_44kHz and CDF_AUDIO_2CH_48kHz field in the CDF
is “NO”, then FAIL, else continue to test.

4. Configure the MHL Signal Generator as 720x480p 59.94/60Hz or 720x576p 50Hz and one of
PCM_2CH_32kHz, PCM_2CH_44.1kHz and PCM_2CH_48kHz.

5. Configure the MHL Signal Generator to output 1 KHz sine wave.

. If DUT regenerates the 1 kHz sound with no distortion, then continue the test, else FAIL.

7. Repeat the test from step 2 for PCM_2CH_32kHz, PCM_2CH_44.1kHz and PCM_2CH_48kHz. If any of the

Audio formats fails the test, then FAIL, else PASS.

4.2.3.2 Audio Clock Regeneration

Application: Sink

4.2.3.21 Test Objective
Verify that Sink properly regenerates audio when different Audio Clock Regeneration parameters are used.

4.2.3.2.2 References
[MHL] Section 6.2 Audio Sample Clock Capture and Regeneration.

42.3.2.3 Required Test Equipment
MHL Signal Generator

4.2.3.2.4 Required Methodology
1. If any of CDF_AUDIO_2CH_32kHz, CDF_AUDIO_2CH_44kHz and CDF_AUDIO_2CH_48kHz field in the CDF
is “YES”, then continue to test, else end test with PASS (SKIP).
2. Configure MHL Signal Generator as one of PCM_2CH_32kHz, PCM_2CH_44.1kHz and PCM_2CH_48kHz
mode.
3. Configure MHL Signal Generator to send out the test patterns with 1kHz sine wave using minimum N
parameter.
a. If DUT reproduces 1kHz sine wave with no distortion, then continue to test, else FAIL.
4. Configure MHL Signal Generator to send out test patterns with 1kHz sine wave using maximum N
parameter.
a. If DUT reproduces 1kHz since wave with no distortion, then continue to test, else FAIL.
5. Repeat the test from step 2 for PCM_2CH_32kHz, PCM_2CH_44.1kHz and PCM_2CH_48kHz.
6. If any of the Audio-mode fails the test, then FAIL, else PASS.

4.2.4 HDCP Test

4.2.4.1 HDCP

Application: Sink

42411 Test Objective
Verify that Sink is complied with HDCP.

4.2.4.1.2 References
[MHL] Section 11.3 HDCP Compliance.
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42413 Required Test Equipment
HDCP Emulator

4.24.1.4 Required Methodology
1. If the CDF_HDCP_SUPPORT field in CDF is “YES”, then continue to test, else end test with PASS (SKIP).
2. Follow the HDCP CTS procedure. If the CDF_HDCP_REPEATER field in the CDF is “YES”, then include all
HDCP Repeater tests.
3. [If all tests in the HDCP CTS procedure pass, then PASS; else FAIL.

*Note: HDCP test tool must support clock stretch.
4.2.5 EDID Test and Device Capability / Device Status Register Test

4.2.5.1 EDID Test

Application: Sink

4.25.1.1 Test Objective
Verify that Sink EDID is accessible and accurate.

4.2.5.1.2 References
[MHL] Section 10.3 EDID Access.

4.2.5.1.3 Required Test Equipment
MHL Signal Generator

42514 Required Methodology
Connect MHL EDID Reader to DUT.
Wait until SET_HPD command is received.
Read BlockO. If Extension Flag(byte 0x7E) is O, then FAIL, else read all extended blocks.
If check_sum is correct, then continue to test, else FAIL.
Read BlockO and extended blocks again and compare.
If they do not match, then FAIL.
Examine EDID:
a. Foreach video mode in the EDID which has an MHL clock frequency less than or equal to the
MHL clock frequency limit in the CDF_CR_BANDWIDTH field of the CDF:
i. Ifall Video Modes in the CDF are found in the EDID, then continue to test, else FAIL.
b. If all Pixel Encodings in the CDF are found in the EDID, then continue to test, else FAIL.
c. Ifall audio modes in the CDF are found in the EDID, then PASS, else FAIL.

No vk wne

4.2.5.2 Device Capability Register Test

Application: Sink

4.2.5.21 Test Description
Verify that Device Capability Registers have accurate value.
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4.2.5.2.2 Reference
[MHL] Section 7.8.1 Device Capability Registers

4.2.5.2.3 Required Test Equipment

MHL Signal Generator

4.2.5.2.4 Required Methodology
Perform the test in the following steps:

1. Connect DUT to MHL Signal Generator.
2. Configure MHL Signal Generator read DUT’s MHL Capability Register.
3. Examine the values:

a.

If the values in MHL_VERSION(offset:0x01) register does not match the
CDF_CR_MHL_VER_MAIJOR and CDF_CR_MHL_VER_MINOR fieldsCDF_CR_MHL_VERSION in the
CDF, then FAIL.
If DEV_TYPE in the DEV_CAT(Offset:0x02) register is not 0b0001:Sink, then FAIL.
If POW in the DEV_CAT(offset:0x02) register does not match the CDF_CR_POW field in the CDF,
then FAIL.
If ADOPTER_ID_H(Offset:0x03) or ADOPTER_ID_L(offset:0x04) registers do not match the
corresponding CDF_CR_ADOPTER_ID_H and CDF_CR_ADOPTER_ID_L field in the CDF, then FAIL.
If SUPP_RGB444, SUPP_YCBCR444, SUPP_YCBCR422, SUPP_PPIXEL, SUPP_ISLANDS or SUPP_VGA
bits in the VID_LINK_MODE(offset:0x05) register do not match the corresponding
CDF_CR_SUPP_RGB444, CDF_CR_SUPP_YCBCR444, CDF_CR_SUPP_YCBCR422,
CDF_CR_SUPP_PPIXEL, CDF_CR_SUPP_ISLANDS and CDF_CR_SUPP_VGA fields in the CDF, then
FAIL.
If AUD_2CH and AUD_8CH bits in the AUD_LINK_MODE(offset:0x06) do not match the
corresponding CDF_CR_AUD_2CH and CDF_CR_AUD_8CH fields in the CDF, then FAIL.
If SUPP_VT in VIDEO_TYPE is Ob1 and if VT_GRAPHICS, VT_PHOTO, VT_CINEMA or VT_GAME bits
in VIDEO_TYPE register(offset:0x07) do not match the corresponding CDF_CR_VT_GRAPHICS,
CDF_CR_VT_PHOTO, CDF_CR_VT_CINEMA and CDF_CR_VT_GAME fields in the CDF, then FAIL.
If LD_DISPLAY, LD_VIDEO, LD_AUDIO, LD_MEDIA, LD_TUNER, LD_RECORD, LD_SPEAKER, or
LD_GUI bits in the LOG_DEV_MAP(offset:0x08) register do not match the corresponding
CDF_CR_LD_DISPLAY, CDF_CR_LD_VIDEO, CDF_CR_LD_AUDIO, CDF_CR_LD_MEDIA,
CDF_CR_LD_TUNER, CDF_CR_LD_RECORD, CDF_CR_LD_SPEAKER, CDF_CR_LD_GUI fields in the
CDF, then FAIL.
If BANDWIDTH(offset:0x09) register, which is expressed in terms of 5’s of megahertz, does not
match the CDF_CR_BANDWIDTH field in the CDF, then FAIL.
Check the following support bits in the FEATURE_FLAG register against the CDF:

=  |f RCP_SUPPORT does not match CDF_CR_RCP_SUPPORT, then FAIL.

=  |[f RAP_SUPPORT does not match CDF_CR_RAP_SUPPORT, then FAIL.

=  |f SP_SUPPORT does not match CDF_CR_SP_SUPPORT, then FAIL.

= |[f UCP_SEND_SUPPORT does not match CDF_CR_UCP_SEND_SUPPORT, then FAIL.

» |f UCP_RECV_SUPPORT does not match CDF_CR_UCP_RECV_SUPPORT, then FAIL.
If DEVICE_ID_H(Offset:0x0b) or DEVICE_ID_L(offset:0x0c) do not match the corresponding
CDF_CR_DEVICE_ID_H and CDF_CR_DEVICE_ID_L fields in the CDF, then FAIL.
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I.  If SP_SUPPORT bit is 0b1 and if SCRATCHPAD_SIZE(offset:0x0d) register does not match the
CDF_CR_SCRATCHPAD_SIZE field in the CDF, then FAIL.
m. If INT_SIZE or STAT_SIZE fields in INT_STAT_SIZE register(offset:0x0e) do not match the
corresponding CDF_CR_INT_SIZE and CDF_CR_STAT_SIZE fields in the CDF, then FAIL.
4. If all register values match the corresponding CDF field, then PASS.

4.2.5.3 Device Status Registers Test

Application: Sink

4.2.5.3.1 Test Description
Verify that Device Status Registers have proper values.

4.2.5.3.2 Reference
[MHL] Section 7.8.1 Device Capability Registers

4.2.5.3.3 Required Test Equipment
MHL Signal Generator

42534 Required Methodology

1. Connect DUT to MHL Signal Generator while let the MHL Signal Generator monitoring LINK_MODE status
register.

2. Wait until DUT writes PATH_EN =1.
When PATH_EN =1, examine TMDS line. If TMDS lines are terminated to Zgysense_tmps, then FAIL, else
continue to test.

4. Write PATH_EN =1 into DUT.

5. Examine TMDS line. If TMDS lines are terminated to Zgysense_tvps, then PASS, else FAIL.

4.2.6 RCP Sub-Commands Tests

4.2.6.1 RCP Sub-Commands Receiving Test

Application: Sink

4.2.6.1.1 Test Objective
Verify that Sink DUT responds to RCP sub-commands with the expected behavior based on the definitions in the
MHL Specification, for each Logical Device claimed to be supported by the Sink DUT.

4.2.6.1.2 References

[MHL] Section 7.7.8.1 Support when Receiving RCP Command
[MHL] Table 7-17 Key Code Receiving Support Map

[MHL] Table 7-16 Key Code Behaviors

4.2.6.1.3 Required Test Equipment
MHL Signal Generator

4.2.6.1.4 Required Methodology
1. If CDF_RCP_RECEIVE field in the CDF is “YES”, then continue to test, else FAIL.
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2. Examine the Logical Device Type field in the CDF.
a. If no Logical Device Type is defined, then FAIL, else continue to test.
3. For each logical device type marked in the CDF:
a. Send each RCP command (with both PRESS and RELEASE key flag, per Spec section 7.7.4) marked
in for the Logical Device in MHL Specification Table 7-17.
b. If Sink DUT does not demonstrate proper behavior (described in MHL Specification Table 7-16),
then FAIL.
4. If any additional RCP sub-commands are defined in the CDF, repeat the test in step 3 for the additional
RCP sub-commands.
5. If CDF_LOG_DEV_MAP_CHANGE in the CDF is "YES", then follow instructions in the CDF to change the
DUT's LOG_DEV_MAP setting to each supported value, and repeat steps 3-4.
6. If all RCP sub-commands are verified, then PASS.

4.2.6.2 RCP Sub-Commands Transmitting Test

Application: Sink

4.2.6.2.1 Test Objective

Verify that the Sink DUT outputs each RCP sub-command supported as identified in the CDF, demonstrating the
proper opcode and sub-command.

Note that the Sink DUT is required to output those RCP commands for which it has means to
initiate the command. Information on which commands have such means is to be provided in the
completed CDF.

4.2.6.2.2 References
[MHL] Section 7.7.8.2 Sink Support Sending RCP Command
[MHL] Table 7-18 Key Code Sending Support Map for Sink

42.6.2.3 Required Test Equipment
MHL Signal Generator

4.2.6.2.4 Required Methodology

1. If CDF_RCP_SEND field in the CDF is “YES”, then continue to test, else FAIL.

2. Configure DUT to send each of RCP sub-commands (with both PRESS and RELEASE key flag, per Spec
section 7.7.4) marked in the CDF Table 12, and for which means to initiate the command is identified in
the CDF, and verify the opcode.

3. Repeat from step 2 for all RCP sub-commands marked in the CDF Table 12.

If all opcodes of the RCP sub-commands match, then continue to test, else FAIL.

5. |If CDF_LOG_DEV_MAP_CHANGE in the CDF is "YES" then follow instructions in the CDF to change the
DUT's LOG_DEV_MAP setting to each supported value, and repeat steps 2-4.

6. If all iterations of the test pass, then PASS; else FAIL.
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4.2.7 RAP Sub-Commands Test

4.2.7.1 RAP and RAPK Sub-Commands Test

Application: Sink

4.2.7.1.1 Test Objective
Verify that the Sink DUT supports RAP sub-commands and responds with the proper behavior.

4.2.7.1.2 References

[MHL] Section 7.6 Request Action Protocol Sub-commands.

[MHL] Table 7-11 MSC Request Action Protocal Sub-Command Action Codes.
[MHL] Table 7-12 MSC Request Action Protocal Status Codes.

42.7.1.3 Required Test Equipment
MHL Signal Generator

4.2.7.1.4 Required Methodology
1. If CDF_RAP_SUPPORT field in the CDF is YES, then continue to test, else FAIL.
2. Send “Poll”: OPcode(0x00) to the DUT,
a. Ifthe DUT responds with RAPK and Status Code “No Error”: 0x00, then continue to test, else FAIL.

b. If the DUT responds with RAPK and Status Code “Unrecognized Action Code”: 0x01 or
“Unsupported Action Code”: 0x02, then FAIL, else continue to test.

c. Ifthe DUT responds with RAPK and Status Code “Responder Busy”: 0x03 then, wait 1 second and
repeat from the beginning of step 2.

b.
C.
4. Send “CONTENT_OFF”: OPcode(0x11) to the DUT,

a. If the DUT responds with RAPK and Status Code “No Error”: 0x00 and if the DUT stops rendering
test patterns then PASS, else FAIL.

b. If the DUT responds with RAPK and Status Code “Unrecognized Action Code”: 0x01 or
“Unsupported Action Code”: 0x02, then FAIL, else continue to test.

c. Ifthe DUT responds with RAPK and Status Code “Responder Busy”: 0x03 then wait 1 second then
repeat from the beginning of step 3.

5. Send “CONTENT_ON”: OPcode(0x10) to the DUT,

a. Ifthe DUT responds with RAPK and Status Code “No Error”: 0x00 and if the DUT renders test
patterns, then continue to test, else FAIL.

b. If the DUT responds with RAPK and Status Code “Unrecognized Action Code”: 0x01 or
“Unsupported Action Code”: 0x02, then FAIL, else continue to test.

c. Ifthe DUT responds with RAPK and Status Code “Responder Busy”: 0x03 then wait 1 second then
repeat from the beginning of step 4.

6. If DUT passes all step 2-4, then PASS, else FAIL.
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4.2.8 3D Video Test

4.2.8.1 3D Video Mode Support Data

Application: Sink

4.2.8.1.1 Test Objective
Verify that the Sink DUT responds to 3D_REQ and sends the list of 3D video modes supported by the DUT.

4.2.8.1.2 References
[MHL] Section 5.9.1 3D Video Support Detection
[MHL] Table 5-3 3D Video Format Data Structure in WRITE_BURST

428.1.3 Required Test Equipment
MHL Signal Generator

4.2.8.1.4 Required Methodology

1. If CDF_VIDEO_3D field in the CDF is “Yes”, then continue to test, else PASS (SKIP).

2. After discovery, wait until DCAP_RDY in the DUT becomes 0b1, then write 3D_REQ in Interrupt Register4
to Ob1.

3. If DUT transmits the list of 3D video modes that DUT supports by a sequence of WRITE_BURST, then
continue to test, else FAIL.

4. If a byte-wide sum of all data bytes of each WRITE_BURST, including the checksum itself, equals zero, then
continue to test, else FAIL.

5. Examine the list of 3D video modes. The list may contain additional modes not specified in the CDF, but all
modes listed in the CDF must be contained in the list. If this is true, then PASS; else FAIL.

4.2.8.2 3D Video Format in Normal Mode

Application: Sink

4.2.8.2.1 Test Objective
Verify that the Sink DUT supports required and optional 3D Video Modes which use Normal Mode.

4.2.8.2.2 References
[MHL] Section 5.9.4 3D Video Support Requirements
[MHL] Section 5.9.4.2 MHL Sink 3D Video Mode Support Requirements

42.8.2.3 Required Test Equipment
MHL Signal Generator

4.2.8.2.4 Required Methodology
1. If CDF_VIDEO_3D field in the CDF is “NO” and If DUT supports 3D video on any other analog or digital
input port, then FAIL, else continue to test.
2. If CDF_VIDEO_3D field in the CDF is “YES”, then continue to test, else PASS (SKIP).
If DUT accepts 59.94/60Hz video formats from any other analog or digital video input, and if any of
CDF_VIDEO_1280x720P_60_3D_Top_Bottom and CDF_VIDEO_1920x1080i_60_3D_Left_Right fields in
the CDF is “No”, then FAIL, else continue to test.
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4. If DUT accepts 50Hz video formats from any other analog or digital video input, and if any of
CDF_VIDEO_1280x720P_50_3D_Top_Bottom and CDF_VIDEO_1920x1080i_50_3D_Left_Right fields in
the CDF is “No”, then FAIL, else continue to test.

5. |If CDF_VIDEO_1920x1080p_24_Top_Bottom field in the CDF is “No”, then FAIL, else continue to test.

6. Configure MHL Signal Generator to send out test patterns in one of the 3D video formats indicated in the
CDF which use Normal Mode.

7. If DUT displays the patterns with no distortion, then continue to test, else FAIL.

Repeat test steps 6-7 for all 3D video formats indicated in the CDF which use Normal Mode.

9. If none of the video formats fails, then PASS, else FAIL.

4.2.8.3 3D Video Format in PackedPixel Mode

Application: Sink

4.2.8.3.1 Test Objective
Verify that the Sink DUT supports required and optional 3D Video Modes which use PackedPixel Mode.

4.2.8.3.2 References
[MHL] Section 5.9.4 3D Video Support Requirements
[MHL] Section 5.9.4.2 MHL Sink 3D Video Mode Support Requirements

4.2.8.3.3 Required Test Equipment
MHL Signal Generator

4.2.8.3.4 Required Methodology

1. If CDF_VIDEO_3D field in the CDF is “YES”, then continue to test, else end test with PASS (SKIP).

2. If CDF_VIDEO_PACKEDPIXEL field in the CDF is “Yes”, and if DUT accepts 59.94/60Hz video formats from
any other analog or digital video input, and if CDF_VIDEO_1280x720P_60_3D_Frame field in the CDF is
“No”, then FAIL, else continue to test.

3. |If CDF_VIDEO_PACKEDPIXEL field in the CDF is “Yes”, and if DUT accepts 50Hz video formats from any
other analog or digital video input, and if CDF_VIDEO_1280x720P_50_3D_Frame field in the CDF is “No”,
then FAIL, else continue to test.

4. If CDF_VIDEO_PACKEDPIXEL field in the CDF is “Yes”, and if CDF_VIDEO_1920x1080p_24_3D_Frame field
in the CDF is “No”, then FAIL, else continue to test.

5. Configure MHL Signal Generator to send out test patterns in one of the 3D video formats indicated in the
CDF which use PackedPixel Mode.

If DUT displays the patterns with no distortion, then continue to test, else FAIL.
7. Repeat test steps 5-6 for all 3D video formats indicated in the CDF which use PackedPixel Mode.
8. If none of the video formats fails, then PASS.
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4.2.9 UCP Sub-Command Tests
The test implementation shall include UTF character sequences for all lengths of characters (1 to 4 8-bit bytes or
octets), with both invalid and valid values in each of those lengths.

4.2.9.1 UCP Sub-Commands Receiving Test

‘ Application: Sink

4.29.1.1 Test Objective
Verify that DUT responds to valid UCP sub-commands by displaying the character or characters sent in the UCP
command, or response to invalid UCP sub-commands by displaying an error message.

4.29.1.2 References
[MHL] Section 7.8.4 MSC UTF-8 Character Protocol Support Requirements

429.1.3 Required Test Equipment
MHL Signal Generator

The test implementation shall include UTF character sequences for all lengths of characters, with both invalid and
valid values in those lengths.

4.29.14 Required Methodology
1. If CDFindicates CDF_UCP_RECV_SUPPORT=1 then continue test, else PASS (SKIP).
2. Connect the Test Equipment to the DUT.
3. Perform discover sequence between the Test Equipment and the DUT.
a. If DUT fails to discover properly, then FAIL.
4. For each UCP command described in the CDF, perform the following steps:

a. Enterinto the test equipment the expected character or character sequence to send to the DUT,

according to the information in the CDF entry.

b. Configure the DUT to receive the selected character or character sequence. Use the Application
or other software on the DUT as described in the CDF with field CDF_UCP_RECV_APPLICATION.
Trigger the sending of the character or character sequence by Test Equipment action to the DUT.
Test Equipment displays all bits and interpretation of the UCP payload(s) it sends.

DUT displays all bits and interpretation of the UCP payload(s) it receives.

Test Engineer compares the DUT displayed data with the Test Equipment data.

If the payload received by the DUT does not match that sent by the Test Equipment, then FAIL.
5. If DUT passes all iterations of the test, then PASS. Else FAIL.

® ™ e a0

4.2.9.2 UCP Sub-Commands Transmitting Test

Application: Sink

4.29.21 Test Objective
Verify that DUT sends valid UCP sub-commands by initiating the sending of UTF-8 characters in various formats
through the user interface on the DUT.

4.29.2.2 References
[MHL] Section 7.8.4 MSC UTF-8 Character Protocol Support Requirements
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429.2.3 Required Test Equipment
TBD

4.29.2.4 Required Methodology
1. If CDFindicates CDF_UCP_SEND_SUPPORT=1 then continue test, else PASS (SKIP).
Connect the Test Equipment to the DUT.
3. Perform discover sequence between the Test Equipment and the DUT.
a. If DUT fails to discover properly, then FAIL.
4. For each UCP command described in the CDF, perform the following steps:

a. Enterinto the test equipment the expected character or character sequence from the DUT,

according to the information in the CDF entry.

b. Configure the DUT to send the selected character or character sequence. Use the Application or
other software on the DUT as described in the CDF with field CDF_UCP_SEND_APPLICATION.
Trigger the sending of the character or character sequence by user action on the DUT.

Test Equipment displays all bits and interpretation of the UCP payload(s) it receives.
If the Test Equipment displays “Mismatch in received UCP information”, then FAIL.

- 0o o 0

5. If DUT passes all iterations of the test, then PASS. Else FAIL.

4.3 CBUS Tests

Test the CBUS timing and functionality of the Sink DUT. Many of the tests in this section use common test
equipment setups and common methodologies (listed in 4.3.1). These common elements are delineated before
the individual tests.

Note 1: Preparation: Sinks may be in an Unpowered or Standby state prior to testing. Except where indicated,
testing assumes that a suitable method, as specified in the CDF, is used to put the Sink into an Active state before
testing begins. This further assumes that all Sinks, including DC-powered Sinks which are capable of driving VBUS
should have their external power connections attached to meet the testing requirement.

Note 2: Typical resistances, capacitances, and timings: Where called out, use Zcgys_source_piscover{typ},
Zcgus_source_on{tyP}, Ccaus=180pF (Csource_caust150pF Cable) and Tgr_ceus{typ}.

Note 3: Continuous monitoring: Continuous monitoring assumes that a parameter measurement is checked
continuously for the duration of the testing. Continuous monitoring is usually applied to detect out of range
voltage levels and timings.

Note 4: Direct Attach Sink DUT testing: If possible, Direct Attach Sink DUTs should be connected directly to the
MHL Tester’s Source output port. In cases where the mechanical design of the DUT or Tester does not allow a
direct connection, the use of a “Direct Attach Sink Extension Cable” is allowed.

4.3.1 CBUS Sink DUT Common Test Equipment Setups

Each of the tests in Section 4.3 uses one of the common test setups in this section or defines a unique test setup.
Refer back to this section for the list of equipment for a particular test using the hyperlink if one is shown in the
individual test definition.
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4.3.2 CBUS Sink DUT Common Required Methodologies

Many of the tests in Section 3.3 use a common methodology, followed by test steps specific to the individual test
definition. Refer back to this section for the initial test steps using the hyperlink if one is shown in the individual
test definition.

4.3.2.1 Tester_Source_Discovery Procedure

1) Start Continuous Monitor procedures.

2) Set Tester Source to use its Source Discovery engine to enable normal MHL discovery.

3) Set Tester Source port to not drive the VBUS.

4) Set Tester Source to drive high impedance pull-downs on MHL+ and MHL- for observability.

5) Set Tester Source to set the CBUS to high impedance for Tsgc_cgus_rioat-

6) Set Tester Source to apply Zcgus src_piscoverityp} pull-up resistor to CBUS.

7) Tester Source will pause until it thinks it sees a Zcgys_sink_piscover resistor.

8) If Tester Source does not detect Sink DUT driving VBUS, then Tester Source will drive VBUS itself, then wait
TSRC_VBUS_OUT_TO_STABLE-

9) Set Tester Source to start normal Device Discovery by sending wake pulses.

10) Tester Source then drives Device Discovery pulses.

11) After discovery completes, Tester Source will change its CBUS pull-up to Zcgys_src_on{typ}-

4.3.2.2 Tester_Source_R_Discovery Procedure

1) Start Continuous Monitor procedures.

2) Set Tester Source to use its Source Discovery engine to enable normal MHL discovery.

3) Set Tester Source port to not drive the VBUS.

4) Set Tester Source to drive high impedance pull-downs on MHL+ and MHL- for observability.

5) Set Tester Source to set the CBUS to high impedance for Tsre_cpus_rioat-

6) Set Tester Source to apply Zcgys_src_piscover{typ} pull-up resistor to CBUS.

7) Tester Source will pause until it thinks it sees a Zcgys_sink_piscover resistor.

8) If Tester Source does not detect Sink DUT driving VBUS, then Tester Source will drive VBUS itself, then wait
TSRC_VBUS_OUT_TO_STABLE-

9) Set Tester Source to start normal Device Discovery by sending wake pulses.

10) Tester Source then drives Device Discovery pulses.

11) After discovery completes, Tester Source will change its CBUS pull-up to TEST_RESISTOR.

4.3.2.3 Tester_Source_Modified_Discovery Procedure

1) Start Continuous Monitor procedures.

2) Set Tester Source to use its Source Discovery engine to enable normal MHL discovery.

3) Set Tester Source port to not drive the VBUS.

4) Set Tester Source to drive high impedance pull-downs on MHL+ and MHL- for observability.

5) Set Tester Source Wake Pulse HIGH time to TEST_WAKE_PULSE_HIGH.

6) Set Tester Source Wake Pulse LOW time to TEST_WAKE_PULSE_LOW.

7) Set Tester Source Wake Pulse gap time to TEST_WAKE_PULSE_GAP.

8) Set Tester Source Wake Pulse discover time to TEST_WAKE_PULSE_DISCOVER.

9) Set Tester Source discovery pulse HIGH time to TEST_DISCOVERY_PULSE_HIGH.

10) Set Tester Source discovery pulse LOW time to TEST_DISCOVERY_PULSE_LOW.

11) Set first discovery pulse to have HIGH width of TEST_FIRST_DISCOVERY_PULSE_HIGH.

12) Set first discovery pulse to have LOW width of TEST_FIRST_DISCOVERY_PULSE_LOW.

13) Set fifth discovery pulse to have HIGH width of TEST_FIFTH_DISCOVERY_PULSE_HIGH.

14) Set fifth discovery pulse to have LOW width of TEST_FIFTH_DISCOVERY_PULSE_LOW.

15) If called out, set Tester Source Discovery Engine to send TEST_EXTRA_PULSES discovery pulses.
The default sends 6 discovery pulses.

16) Set Tester Source to set CBUS to high impedance for Tsgc_caus_rioat-
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17) Set Tester Source to apply Zcpys_src_piscover{typ} pull-up resistor to CBUS.
18) Tester Source will pause until it thinks it sees a Zcgys_sink_piscover resistor.
19) If Tester Source does not detect Sink DUT driving VBUS, then Tester Source will drive VBUS itself, then wait

TSRC_VBUS_OUT_TO_STABLE-
20) Set Tester Source to start normal device discovery by sending wake pulses.
21) Tester Source then drives Device Discovery pulses.
22) After discovery completes, Tester Source will change its CBUS pull-up to Zcgys_sre_onftyp}-

4.3.2.4 Tester Source Device Capability Registers
Unless changed in specific tests, the Tester will exhibit the following Device Capability Register contents:

Table 4-1. Tester Source Device Capability Registers

150/391

MHL™ (Mobile High-definition Link)

Compliance Test Specification -- Main Required Methods

Register Name Register Value Description
0 DEV_STATE 0x00 Reserved
MHL_VERSION 0x20 Level of MHL Spec supported
2 | DEV_CAT 0x02 Identify the type of MHL system (Source)
3 | ADOPTER_ID_H iﬂe;::f:gt‘l‘;fen:em High-order byte of Adopter ID
4 | ADOPTER_ID_L iﬂe;::f:gt‘l‘;fen:em Low-order byte of Adopter ID
5 | VID_LINK_MODE 0x37 List of link modes supported for Video
6 | AUD_LINK_MODE 0x03 List of link modes supported for Audio
7 VIDEO_TYPE 0x80 Video Type Support
8 LOG_DEV_MAP 0x06 Logical Device Map
9 BANDWIDTH OxOF Link Bandwidth limit
10 | FEATURE_FLAG 0x07 Flags for MHL Optional feature
11 | DEVICE_ID_H i;la;::f:gttﬂfen:ent High-order byte of system identifier
12 | DEVICE_ID_L i;la;::f:gttﬂfen:ent Low-order byte of system identifier
13 | SCRATCHPAD_SIZE 0x10 Count of Scratchpad registers
14 | INT_STAT_SIZE 0x33 Count of interrupt and status registers
15 | No Name 0x00 Reserved
4.3.3 Link Layer Electrical - Sink: Absolute Maximum Voltages

Monitor the voltages on VBUS and CBUS wires continuously to make sure they never exceed their absolute

maximum values.

4.3.3.1 Common Test Environment

43.3.1.1

4.3.3.1.2

43.3.1.3

Test Objective

References

Required Test Equipment

Use one of the CBUS Source DUT Common Test Equipment Setups.
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4.3.3.1.4 Required Methodology
Define the following continuous monitor procedure. It will be executed before any other test procedure in the
CBUS Test Suite. This continuous monitor procedure will remain in effect throughout all following CBUS tests.

Set Tester Source VBUS Limit comparator to appropriate voltage.

Set Tester Source CBUS Limit comparator to appropriate voltage.

Set Tester Source to report VBUS Limit errors. If VBUS limits are violated, then FAIL.
Set Tester Source to report CBUS Limit errors. If CBUS limits are violated, then FAIL.
If no limits are violated, then PASS, else FAIL.

ukhwh e

4.3.3.2 CBE-Sink: VBUS Absolute Maximum Positive Voltage

Application: Sink

4.3.3.2.1 Test Objective
Continuous monitor the VBUS wire to make sure it never exceeds the absolute maximum positive voltage.

43.3.2.2 References
[MHL] Section 13.9.1.1; Table 13-21: V\gys_tp2_sink_orv; VvBus_Tp1_SRC_DRV

43.3.2.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

4.3.3.2.4 Required Methodology
Continuous monitor runs in the background.

FAIL if VBUS positive limit is exceeded.
PASS if VBUS limit is not exceeded.

4.3.3.3 CBE-Sink: CBUS Absolute Maximum Positive Voltage

Application: Sink

4.3.3.3.1 Test Objective
Continuous monitor the CBUS wire to make sure it never exceeds the absolute maximum positive voltage.

4.3.3.3.2 References
[MHL] Section 13.10.1; Table 13-23: CBUS Absolute Max Voltage

4.3.3.3.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

43334 Required Methodology
Continuous monitor runs in the background.

FAIL if CBUS positive limit is exceeded.
PASS if CBUS limit is not exceeded.

4.3.4 Link Layer Electrical - Sink DUT Output: Standby Discovery Impedance
Verify that a Sink DUT in standby mode in SINK4 state exhibits a valid Zcgys_sink_piscover-
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4.3.4.1 CBE-Sink: Powered-Off Zcpus sink piscover

‘ Application: Sink ‘

4.34.1.1 Test Objective
Verlfy that Sink DUT ZCBUSfSINKiDISCOVER is within proper limits.

4.3.4.1.2 References

[MHL] Section 8.2.2; Table 8-5; SINK4

[MHL] Section 13.10.1; Table 13-26; Zcaus_sink_piscover
[MHL] Section 13.10.1.1; Table 13-30: Tsgc_caus_rLoat

4.3.4.1.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

43.4.14 Required Methodology
This procedure is executed only on a Sink DUT which supports Standby mode.
Execute the following test procedure once for each row in Table 4-2, substituting TEST_CBUS_VOLTAGE:

If necessary, connect Sink DUT to Tester Source port.

Apply power to the Sink DUT.

If procedure CDF_PROC_SET_STANDBY is empty in the CDF, then PASS (SKIP).

If procedure CDF_PROC_SET_STANDBY does not put the DUT into state SINK4, then PASS (SKIP).

Set Sink DUT into Standby State based on the CDF procedure CDF_PROC_SET_STANDBY.

Set Tester Source port to disconnected state.

Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.
Tester does not drive VBUS.

Tester Source applies TEST_CBUS_VOLTAGE to CBUS through a suitable test impedance Zcgys_src_test
10. Tester Source measures the Sink DUT discovery resistance.

11. FAILif DUT Pull-down resistor is not in valid range (800 Ohm <= Zcgys_sink_piscover <= 1200 Ohm).
12. If all preceding steps pass, then PASS; else FAIL.

W e NOU R WNR

Table 4-2. Standby Zgys_SINK_DISCOVER

TEST_CBUS_VOLTAGE | Purpose

1 1.9v ZCBUS_SINK_DISCOVER @ VBUS == OV, 800 <= CBUS measured ohms <= 1200

4.3.5 Link Layer Timing - Sink DUT Output: Pre-Discovery
Measure the timing of the Sink DUT as it optionally signals the Source that a discovery sequence is invited.

4.3.5.1 CBT-Sink: Time from Sink-side MHL Cable Detect until Sink CBUS Leaves HIGH-Z

Application: Sink

4.3.5.1.1 Test Objective
Verify that Sink DUT notices that an MHL Cable has been inserted, and exhibits a valid Zcgys_sink_piscover-

Behavior is required for a Sink, but it only leaves HIGHZ mode when it can meet other timing specs.
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4.3.5.1.2 References

[MHL] Section 8.2.2 (SINK1 -> SINK5) Table 8-6 note 1
[MHL] Section 13.10.1.1; Table 13-30; Tsink_csus_rLoaT
[MHL] Section 13.10.1; Table 13-29; Tsink_reapy To_piscover

4.3.5.1.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

4.3.5.1.4 Required Methodology

If necessary, connect Sink DUT to Tester Source port.

Apply power to the Sink DUT.

Set Tester Source port to disconnected state.

Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.

Tester pulls the CBUS HIGH with a large resistance (100K) for observability.

Set Sink DUT into Active State based on the CDF procedure CDF_PROC_SET_ACTIVE.

Go from no MHL Cable inserted to MHL Cable inserted at input to Sink DUT.

Wait until Sink DUT assert VBUS.

PASS and end the test if DUT never goes through a HIGH-Z state, indicating that it can meet all timing

requirements.

10. FAILif DUT does enter HIGH-Z state but does not remain there for at least Tsink_caus_rloat-

11. FAILif Sink DUT does not assert a valid Zcsys_sink_piscover Within the time specified in the CDF value
CDF_SINK_CABLE_DETECT_TO_R_DISCOVER.

12. FAILif Sink DUT does not drive VBUS earlier than Tsng veus_en after asserting Zcsus_sink_piscover the final time.
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13. Note the presentation of Zcgys sink_piscover €an be delayed arbitrarily by the Sink not being ready.
14. If all preceding steps pass, then PASS; else FAIL.

4.3.6 Link Layer Electrical - Sink DUT Output: Arbitration/Sync/Data Signaling
Measure the electrical behavior of the Sink DUT as it drives Arbitration, Sync, and Data pulses.

4.3.6.1 CBE-Sink: Post-Discovery Passive Pulldown Zcgys sink on Resistance

Application: Sink

4.3.6.1.1 Test Objective
Verify that Sink DUT Zcgys sink_on has correct value.

4.3.6.1.2 References
[MHL] Section 13101, Table 13'26, ZCBUS_SINK_ON

4.3.6.1.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

4.3.6.1.4 Required Methodology

If necessary, connect Sink DUT to Tester Source port.
Apply power to the Sink DUT.

Set Tester Source port to disconnected state.

el

Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.
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Set Tester Source to use its Source Packet engine to ACK everything.
Execute the Tester_Source_Discovery procedure.

Wait Tong_conn{max} from the rising edge of the last discovery pulse.
Measure impedance on sink side CBUS as Zcgys_meas-

© o N oW

. FAIL if ZCBUSfMEAS is not within the Valid ZCBUSfSINKfON range.
10. If all preceding steps pass, then PASS; else FAIL.

4.3.6.2 CBE-Sink: CBUS Capacitance

Application: Sink

4.3.6.2.1 Test Objective
Verify that the Sink DUT has a low-enough input capacitance

4.3.6.2.2 References
[MHL] Section 13101, Table 13-26: CSINK_CBUS

4.3.6.2.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

4.3.6.2.4 Required Methodology
Characterize the capacitance of the Test Equipment, so that it can be subtracted from any measurement of DUT +
Test Equipment.

If necessary, connect Sink DUT to Tester Source port.

Apply power to the Sink DUT.

Set Tester Source port to disconnected state.

Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.
Set Tester Source to use its Source Packet engine to ACK everything.

Execute the Tester_Source_Discovery procedure.

Measure the CBUS Capacitance (Ccgys_meas) after DISCOVERY completes.

FAIL if the calculated Sink capacitance is greater than Cgnk_csus{max}.

W e NoOU e WwN R

If all preceding steps pass, then PASS; else FAIL.

NOTE: The capacitance measurement may depend on compliant termination of the CBUS line in the DUT. The test
may result in a FAIL if the resistance Zcgys_sink_on is out of range.

4.3.6.3 CBE-Sink: Arbitrate/Sync/Data Drive LOW Voltage

Application: Sink

4.3.6.3.1 Test Objective
Verify that Sink DUT drives Arbitration, Sync, and Data Pulses with the correct DRIVE LOW voltage.

4.3.6.3.2 References
[MHL] Section 13101, Table 13-23: VOL_CBUS

4.3.6.3.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.
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4.3.6.3.4 Required Methodology

1. If necessary, connect Sink DUT to Tester Source port.

2. Apply power to the Sink DUT.

3. Set Tester Source port to disconnected state.

4. Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.
5. Set Tester Source to use its Source Packet engine to ACK everything.

6. Execute the Tester_Source_Discovery procedure.

7. Set Tester Source Zcgys_src_on{min} (4K).

8. Observe the LOW levels in the waveform while the Sink DUT arbitrates for the bus.

9. Set Tester Source to send a GET_STATE to Sink DUT.

10. FAIL if DUT does not eventually arbitrate for the bus to send a data packet to the Tester Source.
11. FAIL if DUT does not drive CBUS LOW during the Arbitration, Sync, and Data pulses to a voltage below

Vor_csus{imax}.
12. If all preceding steps pass, then PASS; else FAIL.

4.3.6.4 CBE-Sink: Arbitrate/Sync/Data Drive HIGH Voltage

l Application: Sink

4.3.6.4.1 Test Objective
Verify that Sink DUT drives Arbitration, Sync, and Data Pulses with correct DRIVE HIGH voltage.

4.3.6.4.2 References
[MHL] Section 13.10.1; Table 13-23: Vou cpus

4.3.6.4.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

4.3.6.4.4 Required Methodology

If necessary, connect Sink DUT to Tester Source port.
Apply power to the Sink DUT.
Set Tester Source port to disconnected state.
Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.
Set Tester Source to use its Source Packet engine to ACK everything.
Execute the Tester_Source_Discovery procedure.
Set Tester Source Zcgys_src_on{max} to maximum value (6K).
Observe the HIGH levels in the waveform while the Sink DUT arbitrates for the bus.
Set Tester Source to send a GET_STATE to Sink DUT.
. FAILif DUT does not eventually arbitrate for the bus to send a data packet to the Tester Source.
. FAILif DUT does not drive CBUS HIGH after the Arbitration, Sync and Data pulses to a voltage above
Vou_csustmin} and below Vo cpusimax}.
12. If all preceding steps pass, then PASS; else FAIL.
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Note: Voy_cgus{max} should be measured at the end of the CBUS drive high time Tpry ni_caus{max} to avoid failing
devices due to impedance/driver signal overshoot.

4.3.7 Link Layer Timing - Sink DUT Output: Arbitration/Sync/Data in Nanoseconds
Measure the timing of the Sink DUT as it drives Arbitration and data pulses.

The Sink DUT output Bit Time must be measured.
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4.3.7.1 CBT-Sink: Arbitration/Sync/Data Active Drive HIGH Duration

‘ Application: Sink ‘

4.3.7.1.1 Test Objective
Verify that Sink DUT drives CBUS HIGH, then releases bus, when changing the CBUS from LOW to HIGH. (The HIGH
voltage will be sustained by a Resistor pull-up at the Source end.)

43.7.1.2 References
[MHL] Section 7.2.4
[MHL] Section 13101, Table 13-23: TDRVﬁHLCBUS

4.3.7.1.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

4.3.7.1.4 Required Methodology
Measure the timings using the method described in Section 2.5.1.1.

If necessary, connect Sink DUT to Tester Source port.
Apply power to the Sink DUT.
Set Tester Source port to disconnected state.
Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.
Adjust the Tester resistances and voltages so that the DUT Drive High time is observable.
Set Tester Source to use its Source Packet engine to ACK everything.
Execute the Tester_Source_Discovery procedure.
When the Tester Source receives a command from the DUT, reply with a link level ACK.
Measure the timing of the packets from the Sink DUT in nanoseconds.
. FAILif DUT has problems doing Discovery.
. FAIL if DUT does not arbitrate for access to CBUS to send a command.
. FAIL if the CBUS Drive HIGH time (the period starting when the CBUS goes from LOW to HIGH and lasting
until only the Source resistor pull-up drives the CBUS) is outside the limits set for Tpry ui_caus-
13. If all preceding steps pass, then PASS; else FAIL.
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Note: This test covers driving HIGH at the end of the Arbitration bit time, the Sync bit time, and at rising edges
throughout the data period including the rising edge transition at the mid-point of a bit time when a DATA 1 is
being sent on the wire.

Note this test covers driving HIGH at the end of the Arbitration bit time, the Sync bit time, and at rising edges
throughout the data period including the rising edge transition at the mid-point of a bit time when a DATA 1 is
being sent on the wire.

This test does not check the Drive HIGH time for ACK pulses, since this test does not result in Source-driven ACKs.

4.3.7.2 CBT-Sink: Arbitration/Sync/Data Edge Rate

Application: Sink

43.7.2.1 Test Objective
Verify that Sink DUT drives Arbitration/Sync/Data and ACK Pulses which have valid Rise or Fall times..
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4.3.7.2.2 References

[MHL] Section 13.10.1; Table 13-23: Voy_caus
[MHL] Section 13.10.1; Table 13-23: Vo, _cpus
[MHL] Section 13.10.1; Table 13-23: T cgys
[MHL] Section 13.10.1; Table 13-23: Tg cgus

4.3.7.2.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

4.3.7.2.4 Required Methodology
Execute the following test procedure once for each row in Table 4-3, substituting TEST_CAPACITOR and
TEST_RESISTOR. Measure the timings using the method described in Section 2.5.1.1.

1. If necessary, connect Sink DUT to Tester Source port.

2. Apply power to the Sink DUT.

3. Connect Oscilloscope to Tester to allow it to monitor the Sink DUT CBUS wire.

4. Set Oscilloscope to trigger on a rising edge at about 1V.

5. Set Tester Source port to disconnected state.

6. Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.
7. Set Tester Source capacitance to TEST_CAPACITOR.

8. Set Tester Source to use its Source Packet engine to ACK everything.

9. Execute the Tester_Source_R_Discovery procedure.

10. When the Tester Source receives a command, reply with a link level ACK.

11. FAIL if DUT has problems doing Discovery.

12. FAIL if DUT does not arbitrate for access to CBUS to send a command.

13. For Test 1 FAIL if Arbitration/Sync/Data pulses have a rise time of less than Tz _cgys{min}.

14. For Test 2 FAIL if Arbitration/Sync/Data pulses have a fall time of less than T¢_cgys{min}.

15. For Test 3 FAIL if Arbitration/Sync/Data pulses have a rise time of greater than Ty cgys{max}.
16. For Test 4 FAIL if Arbitration/Sync/Data pulses have a fall time of greater than T; cgys{max}.
17. If rise times and fall times differ by more than the allowed amount, AT, then FAIL, else PASS.
18. If all preceding steps pass, then PASS; else FAIL.

Execute the local test procedure once for every row in the following table, substituting variables from the table for
each execution.

Table 4-3. Arbitration/Sync/Data Edge Rate

TEST_CAPACITOR TEST_RESISTOR Purpose
minimum cable + minimum . N
1 tester cap Zcpus_source_onfmax} | Arbitration/Sync/Data Rise time MIN
minimum cable + minimum . . .
2 tester cap Zcpus_source_on{min} | Arbitration/Sync/Data Fall time MIN
3 Ccgus{max} + CSRC_ON_CBUS{max}l Zcpus_source_onimin} | Arbitration/Sync/Data Rise time MAX

Cepus{max} + CSRC_ON_C,-.JUS{max}1 Zcpus_source_on{max} | Arbitration/Sync/Data Fall time MAX

Notes on Table 4-3:

1. Capacitance load for testing is calculated from cable and source capacitance. Test tool shall adjust its
capacitive load to match this total
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4.3.8 Link Layer Timing - Sink DUT Output: Arbitration/Sync/Data in Bit Times
Measure the timing of the Sink DUT as it drives Data pulses.

The Sink DUT output Bit Time must be measured based on observing CBUS edges.

4.3.8.1 CBT-Sink: Arb, Sync, Data HIGH and LOW Timing

Application: Sink

4.3.8.1.1 Test Objective

Verify that the Sink DUT does not arbitrate to send a first Packet over the CBUS until Tgnk_arsitrate after discovery
completes.

Verify that the Sink DUT drives a CBUS LOW arbitration pulse for Tagg sink. Timings are expressed in nanoseconds
here. They are expressed in Bit Times in a later test step.

Verify that Sink DUT drives CBUS HIGH before Sync pulse after winning arbitration. Timings are expressed in
nanoseconds here. They are expressed in Bit Times in a later test step.

Verify that Sink DUT drives CBUS LOW to make a Sync pulse after winning arbitration. Timings are expressed in
nanoseconds here. They are expressed in Bit Times in a later test step.

Verify that Sink DUT drives CBUS HIGH after the Sync pulse until it starts driving data. Timings are expressed in
nanoseconds here. They are expressed in Bit Times in a later test step.

Check the timing for Arbitration pulses in terms of “Bit Times”, and verify that it meets the required spec.

Check the Idle period between Arbitration and the Sync pulse in terms of “Bit Times”, and verify that it meets the
required spec.

Check the Sync LOW pulse in terms of “Bit Times”, and verify that it meets the required spec.

Check the delay between the Sync LOW end and the first Data transition in terms of “Bit Times”, and verify that it
meets the required spec.

Check the timing of 0 and 1 bits, taking care to observe duty-cycle and edge rate differences.

Measure the timings using the method described in Section 2.5.1.1.

4.3.8.1.2 References

[MHL] Section 8.5.1

[MHL] Section 13.10.1.1; Table 13-31; Tsnk_arairate
[MHL] Section 7.2.2

[MHL] Section 13.10.2; Table 12-33; Tagg_sink
[MHL] Section 7.2.4

[MHL] Section 13.10.1; Table 13-23: Tgir_cgus
[MHL] Section 13.10.2; Table 13-33: Tygg_src

[MHL] Section 13.10.2; Table 13-33: Tgeq_ope

[MHL] Section 13.10.2; Table 12-33; Tags 1ot — Tars_siNk
[MHL] Section 13.10.1; Table 13-23; Tsync_total
[MHL] Section 13.10.1; Table 13-23; Tsync_puty
[MHL] Section 13.10.1; Table 13-23; Tcays_puty
[MHL] Section 13.10.1; Table 13-23; AT

4.3.8.1.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.
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Required Methodology
If necessary, connect Sink DUT to Tester Source port.

Apply power to the Sink DUT.
Set Tester Source port to disconnected state.

Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.

Set Tester Timing Measurement CBUS Voltage threshold to the 50% point between Vy cgys{min} and
V|L_c3us{max}-
Set Tester Source to use its Source Packet engine to ACK everything.

Execute the Tester_Source_Discovery procedure.
When the Tester Source receives a command, reply with a link level ACK.
Measure the timing of the packets from the Sink DUT in nanoseconds.

. Measure timing information in nanoseconds and assign values to a set of named timing variables:

a. ARB_LOW time

b. Idle_Time

c. Sync_LOW time
d. Sync_HIGH time
e. HIGH_Otime

f. LOW_Otime

g.

Starting_LOW_1 timings

h. Starting_HIGH_1 timings
FAIL if Sink does CBUS arbitration sooner than Tgnk_arairrate from the end of Discovery.
FAIL if CBUS ARB LOW time is not between (minimum or maximum Tgir_csus) * Tare_sink-
FAIL if CBUS HIGH time after the arbitration LOW time but before Sync LOW time is not between
(minimum or maximum Tgr_caus) * (3 + Treq_ope)-
FAIL if CBUS LOW time during Sync is not between (minimum or maximum Tgr cgys) * (minimum or
maximum Tsync_puty)-
FAIL if CBUS HIGH time between Sync LOW time and falling edge of first Data bit is not between
(minimum or maximum Tgir_caus) * (Tsync_totar — (Minimum or maximum Tsync_puty))-
FAIL if time between Sync going LOW time and falling edge of first Data bit is not between (minimum or
maximum Tgr_cgus) * (Tsvnc_totad)-
FAIL if DUT does not drive Data 0 bits which are asserted entirely LOW on the CBUS for the required
period (in nanoseconds).
FAIL if DUT does not drive Data 0 bits which are asserted entirely HIGH on the CBUS for the required
period (in nanoseconds).
FAIL if DUT does not drive Data 1 bits which start HIGH for the first half of a bit time for the required HIGH
period (in nanoseconds).
FAIL if DUT does not drive Data 1 bits which start HIGH for the first half of a bit time for the following
required LOW period (in nanoseconds).
FAIL if DUT does not drive Data 1 bits which start LOW for the first half of a bit time for the required LOW
period (in nanoseconds).
FAIL if DUT does not drive Data 1 bits which start LOW for the first half of a bit time for the following
required HIGH period (in nanoseconds).
FAIL if DUT does not drive Data 1 bits with required symmetry.
Calculate Bit Time range based on Arbitration pulse LOW.
Calculate Bit Time range based on HIGH period after the arbitration pulse.
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26. Calculate Bit Time range based on Sync pulse LOW.

27. Calculate Bit Time range based on “1” bit timing.

28. Calculate Bit Time range based on pairs of “0” bit timings.

29. FAIL if the bit time ranges based on Arbitration, Sync, and Data bits are not consistent.
30. If all preceding steps pass, then PASS; else FAIL.

4.3.8.2 CBT-Sink: Bit Timing Variation within a Packet

Application: Sink

4.3.8.2.1 Test Objective
Continuously monitor Sink DUT individual received packets to verify that Bit Timing does not change too quickly.

4.3.8.2.2 References
[MHL] Section 7.2.2
[MHL] Section 13.10.1; Table 13—23; TBlT_VARY_PACKET

4.3.8.2.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

4.3.8.2.4 Required Methodology
Define the following continuous monitor procedure. It will be executed before any other test procedure in the
CBUS Test Suite. This continuous monitor procedure will remain in effect throughout all following CBUS tests.

This continuous monitor will be disabled during any test which sets the CBUS LOW Limit comparator to a value
different than the CDF value .

1. Set Tester Timing Measurement CBUS Voltage threshold to the 50% point between Vy, cgys{min} and
Vi_csus{max}.

2. Continuously monitor the CBUS to look for failures of this spec.

3. FAILif the bit timing of any bit varies from the mean bit time of the packet by more than Tgr vary packer-

4. If all preceding steps pass, then PASS; else FAIL.

4.3.9 Link Layer Timing - Sink DUT Output: Link Level NACK
Verify that Sink DUT is willing to retransmit data the required number of times when it receives link level NACKs.

4.3.9.1 CBT-Sink: Response to Link Level NACK

Application: Sink

439.11 Test Objective
Verify that Sink DUT is willing to retransmit data the required number of times when it receives NACKs.

4.3.9.1.2 References
[MHL] Section 7.2.3.6
[MHL] Section 13.10.2; Table 13-33; Ngeray

4.3.9.1.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.
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4.39.1.4 Required Methodology
If necessary, connect Sink DUT to Tester Source port.
Apply power to the Sink DUT.

Set Tester Source port to disconnected state.

Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.

Set Tester Source to use its Source Packet engine to NACK the first Ngerry{min}-1 packets from the Sink
DUT, then to ACK all subsequent packets.

Execute the Tester_Source_Discovery procedure.

When the Tester Source receives a command, it responds with a link layer NACK up to Nggrry{min}-1
times.

8. FAILif DUT does not eventually issue a command.

9. FAILif DUT does not release the bus based on the link level NACK.

10. FAILif DUT does not retry the command the required minimum number of times.

11. FAIL if DUT does not stop retrying the command based on the link level ACK.

12. If all preceding steps pass, then PASS; else FAIL.

uhwNe

N

Note that the Sink DUT might NACK the ACK Packet. Tester needs to re-issue this command up to Nggrry{min}
times to give the Sink DUT a chance to ACK it.

4.3.10 Link Layer Timing - Sink DUT Output: Link Level ACK
Measure the timing of the Sink DUT as it drives link level ACK pulses.

The Sink DUT output Bit Time must be measured.

4.3.10.1CBT-Sink: ACK Output Timing in Nanoseconds

Application: Sink

4.3.10.1.1 Test Objective

Measure when Sink DUT drives link level ACK when Tester uses various Source Bit timing and various Parities.

4.3.10.1.2 References

[MHL] Section 7.2.3.6

[MHL] Section 7.2.4

[MHL] Section 13.10.1; Table 13-23, Tgr_cgus Max-Min
[MHL] Section 7.2.4.1; Table 13-33; Tgeq_cont

[MHL] Section 13.10.1; Table 13-23; Tcaus_ack_rauL
[MHL] Section 13.10.1; Table 13-23; Tcgys_ack_o{min}

4.3.10.1.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

4.3.10.1.4 Required Test Methodology
Execute the following test procedure once for every row in Table 4-4, substituting TEST_IDLE_PERIOD and
TEST_DATA from the table for each execution. Measure the timings using the method described in Section 2.5.1.1.

If necessary, connect Sink DUT to Tester Source port.

Apply power to the Sink DUT.

Set Tester Source port to disconnected state.

Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.

el N
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5. Set Tester Source to use its Source Packet engine to link level ACK everything.

6. Execute the Tester_Source_Discovery procedure.

7. Set Tester Source to use TEST_IDLE_PERIOD for delay from Arbitration pulse to Sync pulse.

8. When the Tester Source receives a command, reply with link level ACK.

9. Tester Source does SET_INT to Sink DUT, releases the bus.

10. Tester Source sends TEST_DATA for an offset, releases the bus.

11. Tester Source sends Data of all 0’s.

12. FAIL if Sink does not eventually send a command.

13. FAILif DUT does not link level ACK all 3 packets sent from the Tester.

14. FAIL if DUT does not drive the link level ACK LOW starting within Tcgys_ack_raw Of the end of the Tester-
driven packet parity bit.

15. FAILif DUT drives an ACK LOW pulse which is thinner or wider than Tcays_ack_o-

16. If all preceding steps pass, then PASS; else FAIL.

Note that the Sink DUT might NACK the packets it is receiving. Tester needs to re-issue this command up to N
times to give the Sink DUT a chance to ACK it.

Table 4-4. ACK Output Timing in Nanoseconds

TEST_IDLE_PERIOD TEST_DATA Purpose
Treq_opr{min} 0x20 Measure ACK timing
2 Treq_opr{min} 0x21 Measure ACK timing

4.3.10.2CBT-Sink: ACK Drive HIGH Duration.

Application: Sink

4.3.10.2.1 Test Objective
Measure the time the Sink DUT drives ACK HIGH.

4.3.10.2.2 References
[MHL] Section 7.2.3.6
[MHL] Section 13101, Table 13'23, TDRV_HI_CBUS

4.3.10.2.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

4.3.10.2.4 Required Methodology
Connect the scope to observe the Tester Source CBUS.

Either use the scope to examine the CBUS HIGH period, or adjust the CBUS HIGH and CBUS LOW Limit
comparators, to separate out the period at the beginning of a HIGH period where the Sink DUT is actively pulling
HIGH to signal ACK.

This HIGH voltage should be higher than the voltage throughout the rest of the CBUS HIGH period, where only a
Source-side resistor is pulling the bus up.

Execute the following test procedure once for every row in Table 4-5, substituting TEST_IDLE_PERIOD and
TEST_DATA.
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If necessary, connect Sink DUT to Tester Source port.
Apply power to the Sink DUT.
Set Tester Source port to disconnected state.
Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.
Adjust the Tester resistances and voltages so that the DUT Drive High time is observable.
Set Tester Source to use its Source Packet engine to ACK everything.
Execute the Tester_Source_Discovery procedure.
When the Tester Source receives a command, reply with a link level ACK.
Set Tester Source to use TEST_IDLE_PERIOD for delay from Arbitration pulse to Sync pulse.
. Tester Source does SET_INT to Sink DUT, releases the bus.
. Tester Source sends TEST_DATA for an offset, releases the bus.
. Tester Source sends Data of all 0’s.
. Observe post-discovery Sink DUT link-level ACK activity as it replies to the Tester Source command.
. Observe that the Sink DUT replies with an ACK packet.
. FAIL if the CBUS Drive HIGH time during the ACK period (the period starting when the CBUS goes from
LOW to HIGH and lasting until only the Source resistor pull-up drives the CBUS) is outside the limits set for

LoNOUEWNR

Ll
= O

e
u D wWwN

TDRV_HI_CBUS-
16. If all preceding steps pass, then PASS; else FAIL.

Table 4-5. ACK Drive HIGH Duration.

TEST_IDLE_PERIOD TEST_DATA Purpose
1 Treq_opr{min} 0x20 Measure ACK timing
4.3.11 Link Layer Timing - Sink DUT Ouput: Bus Re-Arbitration

Measure the behavior and timing of the Sink DUT as it re-arbitrates for the bus.
The Sink DUT output Bit Time must be measured.

4.3.11.1CBT-Sink: Sink uses Case 2 Regular Arbitration after NACK

Application: Sink

4.3.11.1.1 Test Objective
Verify that Sink DUT backs off after a link-level NACK, and uses Case 2 regular arbitration timing to reacquire the
bus.

4.3.11.1.2 References
[MHL] Section 7.2.4; Case 2
[MHL] Section 13102, Table 13'33, TREQ_HOLD

4.3.11.1.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

43.11.1.4 Required Methodology

If necessary, connect Sink DUT to Tester Source port.

Apply power to the Sink DUT.

Set Tester Source port to disconnected state.

Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.

el
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5. Set Tester Source to use its Source Packet engine to NACK each received packet Ngerry{min}-1 times, then
ACKit .

6. Set Tester Timing Measurement CBUS Voltage threshold to the 50% point between V,_cgys{min} and
ViL_cus{max}.

7. Execute the Tester_Source_Discovery procedure.

8. Set Tester Source to send a GET_STATE to Sink DUT.

9. FAILif DUT does not eventually arbitrate for the bus to send a data packet to the Tester Source.

10. Carefully measure the Sink DUT Tgr_cpus during the retransmissions of the data packet.

11. Finally accept the data packet and link level ACK it.

12. FAIL if DUT does not eventually send a data packet.

13. FAIL if DUT does not release the bus based on the NACK.

14. FAILif DUT does arbitration (after a NACK) in less than Tgeq noin{min} (expressed in DUT Bit Times of the
subsequent packet).

15. FAIL if DUT does not eventually complete its command after retransmission.

16. If all preceding steps pass, then PASS; else FAIL.

4.3.11.2CBT-Sink: Sink Case 3 Long Re-arbitration when it Gives up the Bus

Application: Sink

4.3.11.2.1 Test Objective

Verify that Sink DUT uses Case 3 Long Arbitration whenever it gives up the bus and later re-acquires it.

4.3.11.2.2 References

4.3.11.2.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

4.3.11.2.4 Required Methodology

If necessary, connect Sink DUT to Tester Source port.

Apply power to the Sink DUT.

Set Tester Source port to disconnected state.

Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.
Set Tester Source to use its Source Packet engine to ACK all packets.

Execute the Tester_Source_Discovery procedure.

Set Tester Source to send a GET_STATE to Sink DUT.

When DUT sends the data packet back, link level ACK it.

Use the timing of the observed waveforms to calculate the Sink DUT Tgr_cpus.

W e NOU R WDNR

=
o

. FAILif DUT does not eventually send a data packet.

=
=

. If DUT never sends a packet, then pauses for re-arbitration, then sends another within 10 seconds, end
test with PASS (SKIP).
12. FAIL if DUT does re-arbitration (after an ACK) sooner than Tyt (expressed in Source Bit Times of the
subsequent packet).
13. If all preceding steps pass, then PASS; else FAIL.

Copyright 2001-2013 by one or more of the MHL Promoters
Revision 2.1 (fc02) Confidential Information of the MHL Promoters April 2013



\o 165/391
A M H L MHL™ (Mobile High-definition Link)

Compliance Test Specification -- Main Required Methods

4.3.11.3CBT-Sink: Sink Uses Case 1 Back-to-Back Timing (No Re-arbitration)

‘ Application: Sink ‘

4.3.11.3.1 Test Objective

Verify that Sink DUT uses correct delay from ACK period start to Sync falling edge on Case 1 back-to-back packet
sends.

4.3.11.3.2 References

[MHL] Section 7.2.4; Case 1

[MHL] Section 13.10.2; Table 13-33; Tgeq_cont

[MHL] Section 13.10.2; Table 13-23; Tsync totaw Tsync_puty
[MHL] Section 13.10.1; Table 13-23: Togy wi_ceus

4.3.11.3.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

4.3.11.3.4 Required Methodology

If necessary, connect Sink DUT to Tester Source port.

Apply power to the Sink DUT.

Set Tester Source port to disconnected state.

Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.

Set Tester Source to use its Source Packet engine to ACK all packets.

Execute the Tester_Source_Discovery procedure.

Set Tester Source to send READ_DEVCAP with offset of 0 to Sink DUT.

After READ_DEVCAP + offset packet is sent, Sink DUT sends an ACK packet followed by a data packet.

Use the timing of the observed waveforms to calculate the Sink DUT Tgr_cgus.

FAIL if DUT does not respond with an ACK packet followed by a data packet.

. If DUT never sends back-to-back packs within 10 seconds, end test with PASS (SKIP). (Sink might always
allow arbitration after sending every packet.)

. FAIL if DUT does not drive a Sync pulse for the data packet within Tgeq cont (in Sink DUT bit times) after the
2-bit-time (measured using the Sink DUT Bit Time) ACK period.

13. FAIL if CBUS LOW time during Sync is not between (minimum or maximum Tg_cays) * (Mminimum or

W e N U e WwN R

N
= o

=
N

maximum Tsync_puty)-
14. FAIL if CBUS HIGH time between Sync LOW time and falling edge of first Data bit is not between
(minimum or maximum Tgir_cgus) * (Tsync_Torar — (Minimum or maximum Tsync_puty))-

15. If all preceding steps pass, then PASS; else FAIL.

4.3.11.4CBT-Sink: Sink Never Sends Too Many Back-to-Back Packets

Application: Sink

4.3.11.4.1 Test Objective
Continuously monitor the CBUS to verify that the Sink DUT does not send too many packets back-to-back.

4.3.11.4.2 References
[MHL] Section 7.2.4; Case 4
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[MHL] Section 13.10.2; Table 13-33; Nyax

4.3.11.4.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

4.3.11.44 Required Methodology
Define the following continuous monitor procedure. It will be executed before any other test procedure in the
CBUS Test Suite. This continuous monitor procedure will remain in effect throughout all following CBUS tests.

1. Continuous monitor the CBUS wire after Discovery to detect Sink DUT arbitration and packet activity.
2. FAILif DUT ever sends more than Nyax back-to-back packets without giving up the bus.
3. If all preceding steps pass, then PASS; else FAIL.

4.3.12 Link Layer Timing - Sink DUT Output: Ill-formed packets
Verify that the Sink does not send ill-formed packets (for instance, packets shorter than 16 bit-times long).

4.3.12.1CBT-Sink: Sink Never Sends Impulse Noise

Application: Sink ‘

4.3.12.1.1 Test Objective
Continuously monitor Sink DUT to check that it does not drive CBUS LOW for short periods.

4.3.12.1.2 References
[MHL] Section 7.2.2
[MHL] Section 13101, Table 13'23, TBIT_CBUS

4.3.12.1.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

4.3.12.1.4 Required Methodology
Continuous monitor runs in the background.

FAIL if DUT seems to be responsible for LOW periods on the CBUS of less than (maybe) 25% of Tgir_cgus.
If all preceding steps pass, then PASS; else FAIL.

4.3.12.2CBT-Sink: Sink Never Sends Partial Packets

Application: Sink

4.3.12.2.1 Test Objective
Continuously monitor Sink DUT to check that it does not arbitrate for the CBUS, then send a short packet.

4.3.12.2.2 References

4.3.12.2.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

4.3.12.2.4 Required Methodology
Continuous monitor runs in the background.

Copyright 2001-2013 by one or more of the MHL Promoters
Revision 2.1 (fc02) Confidential Information of the MHL Promoters April 2013



\o 167/391
A M H L MHL™ (Mobile High-definition Link)

Compliance Test Specification -- Main Required Methods

FAIL if DUT drives arbitration pulse, then Sync pulse, then less than a full packet consisting of Control, Type, Data,
and Parity bits.
If all preceding steps pass, then PASS; else FAIL.

4.3.13 Link Layer Electrical - Sink DUT Input: Discovery
Verify that Sink DUT sees Discovery pulses with varying voltage levels.

4.3.13.1CBE-Sink: Discovery Sensitivity to Input Voltages

Application: Sink

4.3.13.1.1 Test Objective
Verify that Sink DUT responds to Wake and Discovery pulses with different voltage settings.

4.3.13.1.2 References

[MHL] Section 8.4

[MHL] Section 13.10.1; Table 13-23; Voy_caus, VoL caus
[MHL] Section 13.10.1; Table 13-24; Viy_csus, Vi_caus

4.3.13.1.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

4.3.13.1.4 Required Methodology
Execute the following test procedure once for each row in Table 4-6, substituting TEST_VOH_CBUS and
TEST_VOL_CBUS.

If necessary, connect Sink DUT to Tester Source port.

Apply power to the Sink DUT.

Set Tester Source port to disconnected state.

Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.
Set Tester Source HIGH output voltage to TEST_VOH_CBUS.

Set Tester Source LOW output voltage to TEST_VOL_CBUS.

Execute the Tester_Source_Discovery procedure.

FAIL if discovery fails.

If all preceding steps pass, then PASS; else FAIL.

WO Nk wN R

Table 4-6. Sensitivity to VIH/VIL

TEST_VOH_CBUS TEST_VOL_CBUS Purpose
Vin_csusimin} Vor_ceusimin} (0.0V) Sensitivity to VIH
Von_caus{max} ViL_csus{max} Sensitivity to VIL

4.3.14 Link Layer Timing - Sink DUT Input: Discovery OK
Observe the response of the Sink DUT as it is presented with Discovery pulses with different speeds and widths.

4.3.14.1CBT-Sink: Valid Wake Pulse Timing

Application: Sink

4.3.14.1.1 Test Objective
Verify that Sink DUT responds to valid Wake pulses.
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4.3.14.1.2 References
NOTE that Sink DUT may not immediately respond to Wake pulses if it is in SINK4 state. This test may need to be
repeated after waiting for the DUT to enter SINK1 state.

[MHL] Section 13.8.1; Table 13-13; Ccays

[MHL] Section 13.10.1; Table 13-23; Tg_caus, Tr_csus

[MHL] Section 13.10.1.1; Table 13-28; Tsgc_wake_puLsE wiDTH_1
[MHL] Section 13.10.1.1; Table 13-28; Tspc_wake_putse_wipTH_2
[MHL] Section 13.10.1.1; Table 13-28; Tsgc_wake To_piscover
[MHL] Section 13.10.1.1; Table 13-30; Tsgc_puise winTH
[MHL] Section 13.10.1.1; Table 13-30; Tsink_puse_ winTH
[MHL] Section 13.10.1; Table 13-30; Tsink_conn

[MHL] Section 13.10.1; Table 13-31; Ts;nk_rxsense_en

[MHL] Section 13.6.3; Table 13-9; Zpxsense_terms Zrxsense_TMDS
[MHL] Section 13.7.3; Table 13-12; Zpysense_terms ZRXSENSE TMDS

4.3.14.1.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

4.3.14.1.4 Required Methodology
Execute the following test procedure once for each test case #1 - #7 in Table 4-7 and Table 4-8, substituting for the

variables in the leftmost column.

ok wLN

10.
11.
12.

13.
14.

If the CDF value CDF_SINK_WAKE_FROM_STANDBY indicates that Sink DUT awakens from standby, then
continue, else end test with PASS (SKIP).

If necessary, connect Sink DUT to Tester Source port.

Apply power to the Sink DUT.

Set Tester Source port to disconnected state.

Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.

Set Tester Source to these variables: Cegys{min}, TEST_WAKE_PULSE_HIGH, TEST_WAKE_PULSE_LOW,
TEST_WAKE_PULSE_GAP, TEST_WAKE_PULSE_DISCOVER, TEST_DISCOVERY_PULSE_HIGH,
TEST_DISCOVERY_PULSE_LOW, TEST_FIRST_DISCOVERY_PULSE_HIGH,
TEST_FIRST_DISCOVERY_PULSE_LOW, TEST_FIFTH_DISCOVERY_PULSE_HIGH, and
TEST_FIFTH_DISCOVERY_PULSE_LOW

Set Tester Source to use its Source Discovery engine to enable normal MHL discovery.

Set Sink DUT into Standby State based on the CDF procedure CDF_PROC_SET_STANDBY.

Execute the Tester_Source_Modified_Discovery procedure.

FAIL if Source Tester detects that the CBUS does not go LOW after each Wake pulse.

FAIL if Source Tester detects that the CBUS does not go LOW after each of the first 5 Discovery pulses.
NOTE that the CBUS might stay HIGH after the 6" Discovery Pulse. This indicates that the DUT
transitioned from SINK1 to SINKS5, and is delaying Discovery. In this case, wait for the CDF value
CDF_SINK_MAX_STANDBY_TO_ACTIVE and restart the test. The DUT should NOT transition to SINK5 the
second time the test is run.

FAIL if Source Tester does not see CBUS stay HIGH after the 6" Discovery pulse.

FAIL if DUT does not change its pulldown resistor from Zcgus_sink_piscover 10 Zcaus_sink_on after the rising edge
of the 6 Discovery Pulse plus Tk _conn at latest.
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15. FAIL |f DUT does not pU” MHL+ and MHL- up Wlth betWeen ZRXSENSEiTERM and ZRXSENSE;I'MDS after the rising
edge of the 6" Discovery Pulse plus Tsink_conn PIUS Tsink_rxsense_en at latest.

16. If all preceding steps pass, then PASS; else FAIL.

Table 4-7. Wake Pulse Timing 1
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1 2 3 4
TEST_WAKE_ TsRc_WAKE_PULSE WIDTH_1 | TSRC_WAKE PULSE_ WIDTH 1 | TSRC_WAKE_PULSE WIDTH 1 | TSRC_WAKE_PULSE WIDTH_1
PULSE_HIGH {max} {min} {min} {max}
TEST_WAKE_ TsRc_WAKE_PULSE WIDTH_1 | TSRC_WAKE PULSE WIDTH 1 | TSRC_WAKE_PULSE WIDTH 1 | TSRC_WAKE_PULSE WIDTH_1
PULSE_LOW {min} {max} {min} {max}
TEST_WAKE_ TsrRc_WAKE_PULSE WIDTH_2 | TSRC_WAKE_PULSE_ WIDTH 2 | TSRC_WAKE_PULSE WIDTH 2 | TSRC_WAKE_PULSE WIDTH 2
PULSE_GAP {typ} {typ} {typ} {typ}
TEST_WAKE_ Tsre_wake_To_piscover{ Tsre_wake_To_piscover{ Tsre_wake_To_piscover{ Tsre_wake_To_piscover{
PULSE_DISCOVER min} min} min} min}
TEST_DISCOVERY .
PU LSTE_H IGH - TSINK_PULSE_WIDTH{typ} TSINK_PULSE_WIDTH{typ} TSINK_PULSE_WIDTH{mm} TSINK_PULSE_WIDTH{typ}
TEST_DISCOVERY
PU LSE_LOW - TSINK_PULSE_WIDTH{typ} TSINK_PULSE_WIDTH{typ} TSINK_PULSE_WIDTH{typ} TSINK_PULSE_WIDTH{typ}
TEST_FIRST_
DISCOVERY_ TSINK_PULSE_WIDTH{typ} TSINK_PULSE_WIDTH{typ} TSINK_PULSE_WIDTH{typ} TSINK_PULSE_WIDTH{typ}
PULSE_HIGH
TEST_FIRST_
DISCOVERY_ TSINK_PULSE_WIDTH{typ} TSINK_PULSE_WIDTH{typ} TSINK_PULSE_WIDTH{typ} TSINK_PULSE_WIDTH{typ}
PULSE_LOW
TEST_FIFTH_
DISCOVERY_ TSINK_PULSE_WIDTH{typ} TSINK_PULSE_WIDTH{typ} TSINK_PULSE_WIDTH{typ} TSINK_PULSE_WIDTH{typ}
PULSE_HIGH
TEST_FIFTH_
DISCOVERY_ TSINK_PULSE_WIDTH{typ} TSINK_PULSE_WIDTH{typ} TSINK_PULSE_WIDTH{typ} TSINK_PULSE_WIDTH{typ}
PULSE_LOW
PUrDOSE Minimum Wake Minimum Wake Minimum Wake Maximum Wake
P Pulse LOW width Pulse HIGH width Pulse period Pulse period
Table 4-8. Wake Pulse Timing 2

5 6 7
TEST _WAKE
PU LSTE_H IG H_ TSRC_WAKE_PULSE_WIDTH_1{typ} TSRC_WAKE_PULSE_WIDTH_l{typ} TSRC_WAKE_PULSE_WIDTH_l{typ}
TEST _WAKE
PU LSE_LOW_ TSRC_WAKE_PULSE_WIDTH_1{typ} TSRC_WAKE_PULSE_WIDTH_l{typ} TSRC_WAKE_PULSE_WIDTH_l{typ}
TEST _WAKE .
PU LSE_G AP - TSRC_WAKE_PULSE_WIDTH_Z{m in} TSRC_WAKE_PULSE_WIDTH_Z{max} TSRC_WAKE_PULSE_WIDTH_Z{typ}
TEST_WAKE . .
PU LSE_DISCBVER Tsre_wake_To_piscover{min} Tsrc_wake_To_piscover{min} Tsrc_wake_To_piscover{max}
TEST_DISCOVERY
~ PUESE_H IGH Tsink_puse wiotn{typ} Tsink_putse_wintn{typ} Tsink_putse_wintn{typ}
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5 6 7

TEST_DISCOVERY
_ PUESE_LOW TSINK_PULSE_WIDTH{typ} TSINK_PULSE_WIDTH{typ} TSINK_PULSE_WIDTH{typ}
TEST_FIRST_
DISCOVERY_ Tsink_putse wiot{typ} Toink_putse_wiotn{typ} Toink_putse_wiotn{typ}
PULSE_HIGH
TEST_FIRST_
DISCOVERY_ Tsink_putse wiotn{typ} Toink_putse_wiotn{typ} Toink_putse_wiotn{typ}
PULSE_LOW
TEST_FIFTH_
DISCOVERY_ Tsink_putsewiotn{typ} Toink_putse_wiotn{typ} Toink_putse_wiotn{typ}
PULSE_HIGH
TEST_FIFTH_
DISCOVERY_ TSINK_PULSE_WIDTH{typ} TSINK_PULSE_WIDTH{typ} TSINK_PULSE_WIDTH{typ}
PULSE_LOW

Minimum inter-Wake Maximum inter-Wake Pulse | Maximum Wake Pulse to
Purpose .

Pulse gap gap Discovery Pulse gap

4.3.14.2CBT-Sink: Valid Discovery Pulse Timing

Application: Sink

4.3.14.2.1 Test Objective
Verify that Sink DUT responds to valid Discovery pulses.

Tester actively drives Discovery pulses HIGH, but depends on Sink discovery resistor pulling the bus LOW. The
Source does not actively drive LOW during discovery pulses.

Tester Source can make the first Discovery pulse or the fifth Discovery pulse with programmable timing.

4.3.14.2.2 References

NOTE that Sink DUT may not immediately respond to Wake pulses if it is in SINK4 state. This test may need to be
repeated after waiting for the DUT to enter SINK1 state.

[MHL] Section 13.8.1; Table 13-13; C cgys

[MHL] Section 13.10.1; Table 13-23; Tg_csus, Tr_csus

[MHL] Section 13.10.1.1; Table 13-28; Tsgc_wake_puise wibTH_1
[MHL] Section 13.10.1.1; Table 13-28; Tspc_wake_putse_wipTH_2
[MHL] Section 13.10.1.1; Table 13-28; Tsrc wake_To_piscover
[MHL] Section 13.10.1.1; Table 13-30; Tsrc_puise_wiptH
[MHL] Section 13.10.1.1; Table 13-30; Tgink_putse_wipth
[MHL] Section 13.10.1; Table 13-30; Tsink_conn

[MHL] Section 13.10.1; Table 13-31; Tsjnk_rxsense_en

[MHL] Section 13.6.3; Table 13-9; Zgysense TeRMs ZRXSENSE_TMDS
[MHL] Section 13.7.3; Table 13-12; Zgxsense_terms Zrxsense_TMDS

4.3.14.2.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.
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4.3.14.2.4 Required Methodology
Execute the following test procedure once for each test case #1 - #10 in Table 4-9 to Table 4-11, substituting for

the variables in the leftmost column.

ukhwh e

14.

If necessary, connect Sink DUT to Tester Source port.

Apply power to the Sink DUT.

Set Tester Source port to disconnected state.

Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.
Set Tester Source to these variables: Ccgys{min}, TEST_WAKE_PULSE_HIGH, TEST_WAKE_PULSE_LOW,
TEST_WAKE_PULSE_GAP, TEST_WAKE_PULSE_DISCOVER, TEST_DISCOVERY_PULSE_HIGH,
TEST_DISCOVERY_PULSE_LOW, TEST_FIRST_DISCOVERY_PULSE_HIGH,
TEST_FIRST_DISCOVERY_PULSE_LOW, TEST_FIFTH_DISCOVERY_PULSE_HIGH, and
TEST_FIFTH_DISCOVERY_PULSE_LOW

Set Tester Source to use its Source Discovery engine to enable normal MHL discovery.

Set Sink DUT into Active State based on the CDF procedure CDF_PROC_SET_ACTIVE.

Execute the Tester_Source_Maodified_Discovery procedure.

FAIL if Source Tester detects that the CBUS does not go LOW after each Wake pulse.

. FAILif Source Tester detects that the CBUS does not go LOW after each of the first 5 Discovery pulses.
. FAILif Source Tester does not see CBUS stay HIGH after the 6" Discovery pulse.
. FAILif DUT does not change its pulldown resistor from Zcgys_sink_piscover 10 Zcaus_sink_on after the rising edge

of the 6 Discovery Pulse plus Tgng_conn at latest.

. FAIL if DUT does not pull MHL+ and MHL- up with between Zgysense term @nd Zgxsense tvps after the rising

edge of the 6" Discovery Pulse plus Tsink_conn PIUS Tsink_rxsense_en at latest.
If all preceding steps pass, then PASS; else FAIL.

Table 4-9. Discovery Pulse Timing 1

1 2 3 4
TEST_WAKE_ Tenc wake PULSE wint 11tyP] Tsrc_WAKE_PULSE_WIDTH_ | TSRC_WAKE_PULSE_WIDTH_1 | |SRC_WAKE_PULSE_WIDTH_1
PULSE_HIGH T f{typ} {typ} {typ}
TEST_WAKE_ Tenc wake PULSE wint 11tyP] Tsrc_WAKE_PULSE_WIDTH_ | TSRC_WAKE_PULSE_WIDTH_1 | |SRC_WAKE_PULSE_WIDTH_1
PULSE_LOW T f{typ} {typ} {typ}
TEST_WAKE_ Tenc wake PULSE winTh 21tyP} Tsrc_WAKE_PULSE_WIDTH_ | TSRC_WAKE_PULSE_WIDTH_2 | |SRC_WAKE_PULSE_WIDTH_2
PULSE_GAP T oftyp} {typ} {typ}
TEST_WAKE_ Tere WaKE To biscoverimin} TSI.RC_WAKE_TO_DISCOVER{ TSI‘RC_WAKE_TO_DISCOVER{ TSI.RC_WAKE_TO_DISCOVER{
PULSE_DISCOVER T min} min} min}
EE?_LE?EI%%VERY_ TSINK_PULSE_WIDTH{typ} TSINK_PULSE_WIDTH{typ} Tsink_putse_ wipTH TSINK_PULSE_WIDTH{maX}
;ESL-;E?:_S;V(\)/VERY_ Tsink_putse_wipt{min} -}rSINK‘PULSE‘WIDTH{maX Taink_putse_wioti{min} | Tsink_putse_wiorn{max}
TEST_FIRST_
DISCOVERY_ TSINK_PULSE_WIDTH{typ} TSINK_PULSE_WIDTH{typ} TSINK_PULSE_WIDTH{typ} TSINK_PULSE_WIDTH{typ}
PULSE_HIGH
TEST_FIRST_ Tsink_puse_wipth{max
DISCOVERY_ TSINK_PULSE_WIDTH{min} } - - TSINK_PULSE_WIDTH{min} TSINK_PULSE_WIDTH{maX}
PULSE_LOW
TEST_FIFTH_
DISCOVERY_ TSINK_PULSE_WIDTH{typ} TSINK_PULSE_WIDTH{typ} TSINK_PULSE_WIDTH{typ} TSINK_PULSE_WIDTH{typ}
PULSE_HIGH
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1 2 3 4
TEST_FIFTH_ T {max
DISCOVERY_ TSINK_PULSE_WIDTH{min} } SINK_PULSE_WIDTH TSINK_PULSE_WIDTH{min} TSINK_PULSE_WIDTH{maX}
PULSE_LOW

- . Maximum . . . .
PUrDOSE Minimum Discovery Pulse Disc):(clnv;r Pulse Minimum Discovery | Maximum Discovery
P LOW width . y Pulse HIGH width Pulse HIGH width
LOW width
Table 4-10. Discovery Pulse Timing 2
5 6 7 8

TEST_WAKE_ TSRCﬁWAKEfPULSEfWIDTHfl TSRCfWAKEfPULSEfWIDTHfl TSRCfWAKEfPULSEfWIDTHfl TSRCfWAKEfPULSEfWIDTHfl
PULSE_HIGH {typ} {typ} {typ} {typ}
TEST_WAKE_ TSRC_WAKE_PULSE_WIDTH_l TSRC_WAKE_PULSE_WIDTH_I TSRC_WAKE_PULSE_WIDTH_l TSRC_WAKE_PULSE_WIDTH_]
PULSE_LOW {typ} {typ} {typ} {typ}
TEST_WAKE_ TSRC_WAKE_PULSE_WIDTH_Z TSRC_WAKE_PULSE_WIDTH_Z TSRC_WAKE_PULSE_WIDTH_Z TSRC_WAKE_PULSE_WIDTH_Z
PULSE_GAP {typ} {typ} {typ} {typ}
TEST_WAKE_ TSRC_WAKE_TO_DISCOVER{ TSRC_WAKE_TO_DISCOVER{ TSRC_WAKE_TO_DISCOVER{ TSRC_WAKE_TO_DISCOVER{

PULSE_DISCOVER

min}

max}

min}

max}

TEST_DISCOVERY_

TSINK_PULSE_WIDTH{mm}

TSINK_PULSE_WIDTH{maX}

TSINK_PULSE_WIDTH{mm}

TSINK_PULSE_WIDTH{maX}

PULSE_HIGH
TEST_DISCOVERY . .
PULSE_LOW - TSINK_PULSE_WIDTH{mm} TSINK_PULSE_WIDTH{maX} TSINK_PULSE_WIDTH{mm} TSINK_PULSE_WIDTH{maX}
TEST_FIRST_
DISCOVERY_ TSINK_PULSE_WIDTH{min} TSINK_PULSE_WIDTH{maX} TSINK_PULSE_WIDTH{min} TSINK_PULSE_WIDTH{maX}
PULSE_HIGH
TEST_FIRST_
DISCOVERY_ TSINK_PULSE_WIDTH{min} TSINK_PULSE_WIDTH{maX} TSINK_PULSE_WIDTH{min} TSINK_PULSE_WIDTH{maX}
PULSE_LOW
TEST_FIFTH_
DISCOVERY_ TSINK_PULSE_WIDTH{min} TSINK_PULSE_WIDTH{maX} TSINK_PULSE_WIDTH{maX} TSINK_PULSE_WIDTH{min}
PULSE_HIGH
TEST_FIFTH_
DISCOVERY_ TSINK_PULSE_WIDTH{min} TSINK_PULSE_WIDTH{maX} TSINK_PULSE_WIDTH{maX} TSINK_PULSE_WIDTH{min}
PULSE_LOW
- . . . Minimum, then Maximum, then
Minimum Discovery | Maximum Discovery . . . .
Purpose . . Maximum Discovery | Minimum Discovery
Pulse width Pulse width . .
Pulse width Pulse width
Table 4-11. Discovery Pulse Timing 3
9 10

TEST_WAKE_ PULSE_HIGH

TSRC_WAKE_PULSE_WIDTH_1{typ}

Tsre_wake_puis E_WIDTH_l{typ}

TEST_WAKE_ PULSE_LOW

TSRC_WAKE_PULSE_WIDTH_1{typ}

Tsre_wake_puis E_WIDTH_l{typ}

TEST_WAKE_ PULSE_GAP

TSRC_WAKE_PULSE_WIDTH_Z{typ}

Tsrc_wake_puts E_WIDTH_Z{typ}

TEST_WAKE_ PULSE_DISCOVER

TSRC_WAKE_TO_DISCOVER{m in}

Tsrc_wak E_TO_DISCOVER{m ax}

TEST_DISCOVERY_ PULSE_HIGH

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}
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TEST_DISCOVERY_ PULSE_LOW TSINK_PULSE_WIDTH{typ} TSINK_PULSE_WIDTH{typ}
TEST_FIRST_ DISCOVERY_ PULSE_HIGH Tsink_putse wiotityp} Toink_putse_wiotnityp}
TEST_FIRST_ DISCOVERY_ PULSE_LOW Tsink_putse wiot{typ} Toink_putse_wiotnityp}
TEST_FIFTH_ DISCOVERY_ PULSE_HIGH TSINK_PULSE_WIDTH{typ} TSINK_PULSE_WIDTH{typ}
TEST_FIFTH_ DISCOVERY_ PULSE_LOW TSINK_PULSE_WIDTH{typ} TSINK_PULSE_WIDTH{typ}

Discovery Pulses with fast Discovery Pulses with slow Edge
Purpose

Edge Rates Rates

4.3.14.3CBT-Sink: Sink in Standby Discovers on Wake plus Discovery Pulse Sequence

Application: Sink

4.3.14.3.1 Test Objective
Verify that Sink DUT in Standby State responds to a valid Wake plus Discovery Pulse sequence.

4.3.14.3.2 References

[MHL] Section 8.2.2; Table 8-5; SINKO, SINK1, SINK2
[MHL] Section 8.2.2; Table 8-5; SINK3, SINK4, SINK5
[MHL] Section 13.10.1; Table 13-26; Zcgys_sink_piscover
[MHL] Section 13.10.1.1; Table 13-29; Tgnk.veus_en

[MHL] Section 13.10.1.1; Table 13-29; Tsik.reapy To_piscover
[MHL] Section 8.2.2; Table 8-6; Notel

4.3.14.3.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

4.3.14.3.4 Required Methodology

1. |If the CDF value CDF_SINK_WAKE_FROM_STANDBY indicates that Sink DUT awakens from standby,

then continue, else end test with PASS (SKIP).

If necessary, connect Sink DUT to Tester Source port.

Apply power to the Sink DUT.

Set Tester Source port to disconnected state.

Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.

If the CDF indicates that the DUT does not implement Standby mode (procedure

CDF_PROC_SET_STANDBY is empty), then PASS (SKIP).

Set Sink DUT into Standby State based on the CDF procedure CDF_PROC_SET_STANDBY.

FAIL if Sink Discovery resistor is not a valid Zcgys_sink_piscover-

Execute the Tester_Source_Discovery procedure.

10. If device becomes successfully Connected by the first Wake and Discovery Pulse sequence, PASS the test
and terminate early.

11. FAIL if CBUS does not become HIGH-Z during SINKS5 (Sink Port transitions to lcays_ieak_sink) within the
shorter of Tsnk.vsus_enand Tsink:reany_To_piscover fOr @ miminum of Ty caus_rLoat -

12. FAILif Sink DUT does not assert a valid Zcgys_sink_piscover Within the time specified in the CDF value
CDF_SINK_MAX_STANDBY_TO_ACTIVE to allow a second Discovery attempt.

13. FAILif Sink DUT does not enable VBUS within Tsk.vsus_en{max} of asserting Zcays_sink_piscover-

14. Tester Source executes Tester_Source_discovery procedure in response to Sink transition back to

ounkwLN

© xN

ZCBUS_SINK_DISCOVER'
15. FAIL if Sink DUT is not successfully become Connected as a result of the Wake and Discovery Pulse
sequence.
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16. If all preceding steps pass, then PASS; else FAIL.

Please note that the Sink DUT shall enable VBUS during the state transition from unpowered to powered state. The
enabling of VBUS and the assertion of Zcgys_sink_piscover do not follow any particular order and both shall follow
their individual timing constraints. This test uses the assertion of Zcays_sink_piscover @s a trigger to check the timing of
VBUS enabling, because the Sink internal state transition from unpowered to powered state is not observable
directly.

4.3.15 Link Layer Timing - Sink DUT Input: Discovery Reject
Observe the response of the Sink DUT as it is presented with Discovery pulses with illegal widths.

4.3.15.1CBT-Sink: First Discovery Pulse should be Ignored

Application: Sink

4.3.15.1.1 Test Objective
Observe the Sink DUT rejects first illegal Discovery pulses.

4.3.15.1.2 References

[MHL] Section 13.8.1; Table 13-13; Ccgys

[MHL] Section 13.10.1; Table 13-23; Tg_csus, Tr_csus

[MHL] Section 13.10.1.1; Table 13-28; Tsgc wake_puLse wioTH_1
[MHL] Section 13.10.1.1; Table 13-28; Tspc_wake_putse_wipTH_2
[MHL] Section 13.10.1.1; Table 13-28; Tsgc wake_To_piscover
[MHL] Section 13.10.1.1; Table 13-30; Tsgc_puise wioTH
[MHL] Section 13.10.1.1; Table 13-30; Tsink_puse_wipTH
[MHL] Section 13.10.1; Table 13-30; Tsink_conn

[MHL] Section 13.10.1; Table 13-31; Tsjnk_rxsense_en

[MHL] Section 13.6.3; Table 13-9; Zpysense_terms Zrxsense_TMDs
[MHL] Section 13.7.3; Table 13-12; Zpysense_terms ZRXSENSE TMDS
[MHL] Section 13.10.1; Table 13-30; Tsgc_csus_rioaT

[MHL] Section 13.10.1; Table 13-30; Tsink_putse_resecT M
[MHL] Section 13.10.1; Table 13-30; Tsink_puise_RelecT max

4.3.15.1.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

4.3.15.1.4 Required Methodology
Execute the following test procedure once for each test case #1 - #8 in Table 4-12 and Table 4-13, substituting for
the variables in the leftmost column.

If necessary, connect Sink DUT to Tester Source port.

Apply power to the Sink DUT.

Set Tester Source port to disconnected state.

Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.

vk wn e

Set Tester Source port capacitance to minimum Ccgys{min}.
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6. Set Tester Source to use settings for these variables from the tables: TEST_WAKE_PULSE_HIGH,

TEST_WAKE_PULSE_LOW, TEST_WAKE_PULSE_GAP, TEST_WAKE_PULSE_DISCOVER,
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TEST_DISCOVERY_PULSE_HIGH, TEST_DISCOVERY_PULSE_LOW, TEST_FIRST_DISCOVERY_PULSE_HIGH,
TEST_FIRST_DISCOVERY_PULSE_LOW, TEST_FIFTH_DISCOVERY_PULSE_HIGH,
TEST_FIFTH_DISCOVERY_PULSE_LOW, and TEST_EXTRA_PULSES

7. Set Tester Source to use its Source Discovery engine to enable normal MHL discovery.
8. Set Sink DUT into Active State based on the CDF procedure CDF_PROC_SET_ACTIVE.

9. Execute the Tester_Source_Modified_Discovery procedure.
10. If Discovery fails, HIGH_Z the CBUS wire for Tsgc_csus_rloaT-

11. If Discovery succeeds, also HIGH_Z the CBUS wire for Tsgc_cpus_rLoaT-
12. FAIL if Source Tester detects that the CBUS does not go LOW after each Wake pulse, up to the point of the

intended failure.

13. FAIL if the CBUS stays HIGH after the 6" Discovery Pulse, indicating unexpected Sink Discovery

Completion.

14. If TEST_EXTRA_PULSES is non-zero, FAIL if Sink does not complete Discovery after the last extra Discovery

pulse.

15. If TEST_EXTRA_PULSES is non-zero, FAIL if Sink does not pull MHL+ and MHL- up after the rising edge of
the last extra Discovery Pulse plus Tsnk_conn PIUS Tsing rxsense_en at latest.
16. FAIL if DUT does not reset back to Zcgys_sink_piscover and High-Z on MHL+/- wires in response to the CBUS
becoming HIGH_Z.
17. Set for a nominal Discovery, with typical Wake pulses and typical Discovery pulses

18. Direct Tester Source to initiate discovery.

19. FAIL if second Discovery procedure does not succeed.

20. If all preceding steps pass, then PASS; else FAIL.

Table 4-12. Discovery Pulse Reject Timing 1

1 2 3 4
TEST_WAKE_ TSRC_WAKE_PULS E_WIDTH_1 TSRC_WAK E_PULSE_WIDTH_1 TSRC_WAK E_PULSE_WIDTH_1 TSRC_WAKE_PULSE_WIDTH_l
PULSE_HIGH {typ} {typ} {typ} {typ}

TEST_WAKE_ TSRC_WAKE_PULS E_WIDTH_1 TSRC_WAK E_PULSE_WIDTH_1 TSRC_WAK E_PULSE_WIDTH_1 TSRC_WAKE_PULSE_WIDTH_l
PULSE_LOW {typ} {typ} {typ} {typ}

TEST_WAK E_ TSRC_WAKE_PULS E_WIDTH_2 TSRC_WAK E_PULSE_WIDTH_2 TSRC_WAK E_PULSE_WIDTH_2 TSRC_WAKE_PULSE_WIDTH_Z
PULSE_GAP {typ} {typ} {typ} {typ}

TEST_WAK E_ TSRC_WAKE_TO_DISCOVER{ TSRC_WAK E_TO_DISCOVER{ TSRC_WAK E_TO_DISCOVER{ TSRC_WAKE_TO_DISCOVER{

PULSE_DISCOVER

min}

min}

min}

min}

TEST_DISCOVERY_
PULSE_HIGH

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TEST_DISCOVERY_
PULSE_LOW

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TEST_FIRST_
DISCOVERY_
PULSE_HIGH

TSIN K_PULSE_REJECT_MIN

TSINK_PU LSE_REJECT_MAX

Tsink_putse_wintn{typ}

Tsink_putse_wintn{typ}

TEST_FIRST_
DISCOVERY_
PULSE_LOW

Tsink_putse wiotn{typ}

Tsink_putse_wintn{typ}

TSINK_PULSE_REJECT_MIN

TSIN K_PULSE_REJECT_MAX
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2

3

a

TEST_FIFTH_
DISCOVERY_
PULSE_HIGH

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TEST_FIFTH_
DISCOVERY_
PULSE_LOW

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TEST_EXTRA_PULSES

0

0

0

0

Purpose

First Discovery HIGH
pulse is too narrow

First Discovery HIGH
pulse is too wide

First Discovery LOW
pulse is too narrow

First Discovery LOW
pulse is too wide

Table 4-13. Discovery Pulse Reject Timing 2

5 6 7 8
TEST_WAKE_ TSRC_WAKE_PULS E_WIDTH_1 TSRC_WAK E_PULSE_WIDTH_1 TSRC_WAK E_PULSE_WIDTH_1 TSRC_WAKE_PULSE_WIDTH_]
PULSE_HIGH {typ} {typ} {typ} {typ}

TEST_WAKE_ TSRC_WAKE_PULS E_WIDTH_1 TSRC_WAK E_PULSE_WIDTH_1 TSRC_WAK E_PULSE_WIDTH_1 TSRC_WAKE_PULSE_WIDTH_]
PULSE_LOW {typ} {typ} {typ} {typ}

TEST_WAKE_ TSRC_WAKE_PULS E_WIDTH_2 TSRC_WAK E_PULSE_WIDTH_2 TSRC_WAKE_PU LSE_WIDTH_2 TSRC_WAKE_PULSE_WIDTH_Z
PULSE_GAP {typ} {typ} {typ} {typ}

TEST_WAK E_ TSRC_WAKE_TO_DISCOVER{ TSRC_WAK E_TO_DISCOVER{ TSRC_WAKE_TO_DISCOVER{ TSRC_WAKE_TO_DISCOVER{

PULSE_DISCOVER

min}

min}

min}

min}

TEST_DISCOVERY_
PULSE_HIGH

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TEST_DISCOVERY_
PULSE_LOW

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TEST_FIRST_
DISCOVERY_
PULSE_HIGH

TsINK_PULSE_REJECT_MIN

Tsink_PULSE_REJECT_MAX

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TEST_FIRST_
DISCOVERY_
PULSE_LOW

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

Tsink_PULSE_REJECT_MIN

TsiNk_PuLSE_REJECT_MAX

TEST_FIFTH_
DISCOVERY_
PULSE_HIGH

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TEST_FIFTH_
DISCOVERY_
PULSE_LOW

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TEST_EXTRA_PULSES

1

1

1

1

Purpose

First Discovery HIGH
pulse is too narrow;
finally succeed

First Discovery HIGH
pulse is too wide;
finally succeed

First Discovery LOW
pulse is too narrow;
finally succeed

First Discovery LOW
pulse is too wide;
finally succeed
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4.3.15.2CBT-Sink: Last Discovery Pulse should be Ignored

‘ Application: Sink ‘

4.3.15.2.1 Test Objective
Observe the Sink DUT rejects last illegal Discovery pulses.

4.3.15.2.2 References

[MHL] Section 13.8.1; Table 13-13; Ccays

[MHL] Section 13.10.1; Table 13-23; Tg_caus, Tr_csus

[MHL] Section 13.10.1.1; Table 13-28; Tsgc_wake_puLsE wiDTH_1
[MHL] Section 13.10.1.1; Table 13-28; Tspc_wake_putse_wipTH_2
[MHL] Section 13.10.1.1; Table 13-28; Tsac wake_To_piscover
[MHL] Section 13.10.1.1; Table 13-30; Tsgc_puise wioTH
[MHL] Section 13.10.1.1; Table 13-30; Tgink_puise_wipth
[MHL] Section 13.10.1; Table 13-30; Tsink_conn

[MHL] Section 13.10.1; Table 13-31; Tsjnk_rxsense_en

[MHL] Section 13.6.3; Table 13-9; Zpxsense_terms ZRxsense_TMDS
[MHL] Section 13.7.3; Table 13-12; Zpysense_terms ZRXSENSE TMDS
[MHL] Section 13.10.1; Table 13-30; Tsgc_csus_rioaT

[MHL] Section 13.10.1; Table 13-30; Tsink_puse_resecT min
[MHL] Section 13.10.1; Table 13-30; Tsink_puise_RelecT max

4.3.15.2.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

4.3.15.2.4 Required Methodology
Execute the following test procedure once for each test case #1 - #8 in Table 4-14 and Table 4-15, substituting for
the variables in the leftmost column.

If necessary, connect Sink DUT to Tester Source port.

Apply power to the Sink DUT.

Set Tester Source port to disconnected state.

Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.
Set Tester Source port capacitance to minimum Ccgys{min}.

Set Tester Source to use settings for these variables from the tables: TEST_WAKE_PULSE_HIGH,
TEST_WAKE_PULSE_LOW, TEST_WAKE_PULSE_GAP, TEST_WAKE_PULSE_DISCOVER,
TEST_DISCOVERY_PULSE_HIGH, TEST_DISCOVERY_PULSE_LOW, TEST_FIRST_DISCOVERY_PULSE_HIGH,
TEST_FIRST_DISCOVERY_PULSE_LOW, TEST_FIFTH_DISCOVERY_PULSE_HIGH,
TEST_FIFTH_DISCOVERY_PULSE_LOW, and TEST_EXTRA_PULSES

7. Set Tester Source to use its Source Discovery engine to enable normal MHL discovery.

8. Set Sink DUT into Active State based on the CDF procedure CDF_PROC_SET_ACTIVE.

9. Execute the Tester_Source_Modified_Discovery procedure.

10. If Discovery fails, HIGH_Z the CBUS wire for Tspc_caus_rloaT-

11. If Discovery succeeds, also HIGH_Z the CBUS wire for Tspc_cpus_rLoaT-

AN
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12. FAIL if Source Tester detects that the CBUS does not go LOW after each Wake pulse, up to the point of the

intended failure.
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13. FAIL if the CBUS stays HIGH after the 6" Discovery Pulse, indicating unexpected Sink Discovery

Completion.

14. If TEST_EXTRA_PULSES is non-zero, FAIL if Sink does not complete Discovery using the last extra Discovery

pulse.

15. If TEST_EXTRA_PULSES is non-zero, FAIL if Sink does not pull MHL+ and MHL- up after the rising edge of
the last extra Discovery Pulse plus Tsink_conn PIUS Tsing rxsense_en at latest.
16. FAIL if DUT does not reset back to Zcgys sink_piscover and High-Z on MHL+/- wires in response to the CBUS

being HIGH_Z.

17. Set for a nominal Discovery, with typical Wake pulses and typical Discovery pulses

18. Direct Tester Source to initiate discovery.

19. FAIL if second Discovery procedure does not succeed.

20. If all preceding steps pass, then PASS; else FAIL.

Table 4-14. Discovery Pulse Reject Timing 1

1 2 3 4
TEST_WAKE_ TSRC_WAKE_PULS E_WIDTH_1 TSRC_WAK E_PULSE_WIDTH_1 TSRC_WAKE_PU LSE_WIDTH_1 TSRC_WAKE_PULSE_WIDTH_l
PULSE_HIGH {typ} {typ} {typ} {typ}

TEST_WAKE_ TSRC_WAKE_PULS E_WIDTH_1 TSRC_WAK E_PULSE_WIDTH_1 TSRC_WAKE_PU LSE_WIDTH_1 TSRC_WAKE_PULSE_WIDTH_l
PULSE_LOW {typ} {typ} {typ} {typ}

TEST_WAKE_ TSRC_WAKE_PULS E_WIDTH_2 TSRC_WAK E_PULSE_WIDTH_2 TSRC_WAK E_PULSE_WIDTH_2 TSRC_WAKE_PULSE_WIDTH_Z
PULSE_GAP {typ} {typ} {typ} {typ}

TEST_WAKE TSRC_WAKE_TO_DISCOVER{ TSRC_WAK E_TO_DISCOVER{ TSRC_WAK E_TO_DISCOVER{ TSRC_WAKE_TO_DISCOVER{

PULSE_DISCOVER

min}

min}

min}

min}

TEST_DISCOVERY_
PULSE_HIGH

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TEST_DISCOVERY_
PULSE_LOW

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TEST_FIRST_
DISCOVERY_
PULSE_HIGH

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TEST_FIRST_
DISCOVERY_
PULSE_LOW

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TEST_FIFTH_
DISCOVERY_
PULSE_HIGH

TSIN K_PULSE_REJECT_MIN

TSINK_PU LSE_REJECT_MAX

Tsink_putse_wintn{typ}

Tsink_putse_wintn{typ}

TEST_FIFTH_
DISCOVERY_
PULSE_LOW

Tsink_putse wiotn{typ}

Tsink_putse_wintn{typ}

TSINK_PULSE_REJECT_MIN

TSI NK_PULSE_REJECT_MAX

TEST_EXTRA_PULSES

0

0

0

0

Purpose

Fifth Discovery
HIGH pulse is too
narrow

Fifth Discovery
HIGH pulse is too
wide

Fifth Discovery LOW
pulse is too narrow

Fifth Discovery LOW
pulse is too wide
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Table 4-15. Discovery Pulse Reject Timing 2
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5 6 7 8
TEST_WAKE_ TSRCﬁWAKEfPULS E_WIDTH_1 TSRCfWAK E_PULSE_WIDTH_1 TSRCfWAK E_PULSE_WIDTH_1 TSRCfWAKEfPULSEfWIDTHfl
PULSE_HIGH {typ} {typ} {typ} {typ}

TEST_WAKE_ TSRCﬁWAKEfPULS E_WIDTH_1 TSRCfWAK E_PULSE_WIDTH_1 TSRCfWAK E_PULSE_WIDTH_1 TSRCfWAKEfPULSEfWIDTHfl
PULSE_LOW {typ} {typ} {typ} {typ}

TEST_WAKE_ TSRC_WAKE_PULS E_WIDTH_2 TSRC_WAKE_PU LSE_WIDTH_2 TSRC_WAKE_PU LSE_WIDTH_2 TSRC_WAKE_PULSE_WIDTH_Z
PULSE_GAP {typ} {typ} {typ} {typ}

TEST_WAKE_ TSRC_WAKE_TO_DISCOVER{ TSRC_WAKE_TO_DISCOVER{ TSRC_WAKE_TO_DISCOVER{ TSRC_WAKE_TO_DISCOVER{

PULSE_DISCOVER

min}

min}

min}

min}

TEST_DISCOVERY_
PULSE_HIGH

TSINKﬁPULSEfWIDTH{typ}

TSINKﬁPULSEfWIDTH{typ}

TSINKﬁPULSEfWIDTH{typ}

TSINKﬁPULSEfWIDTH{typ}

TEST_DISCOVERY_
PULSE_LOW

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TEST_FIRST_
DISCOVERY_
PULSE_HIGH

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TEST_FIRST_
DISCOVERY_
PULSE_LOW

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TEST_FIFTH_
DISCOVERY_
PULSE_HIGH

TsINK_PULSE_REJECT MIN

TsiNk_PULSE_REJECT MAX

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TEST_FIFTH_
DISCOVERY_
PULSE_LOW

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_REJECT_MIN

TSINK_PU LSE_REJECT_MAX

TEST_EXTRA_PULSES

6

6

6

6

Fifth Discovery
HIGH pulse is too

Fifth Discovery
HIGH pulse is too

Fifth Discovery LOW

Fifth Discovery LOW

Purpose ) . . pulse is too narrow; | pulse is too wide;
narrow; finally wide; finally . .
finally succeed finally succeed
succeed succeed
4.3.16 Link Layer Electrical - Sink DUT Input: Arbitration/Sync/Data Signaling

Measure the electrical behavior of the Sink DUT as it receives Arbitration, Sync, and Data pulses.

4.3.16.1 CBE-Sink: Sensitivity to VIH/VIL

Application:

Sink

4.3.16.1.1

Test Objective

Verify that the Sink DUT correctly receives data pulses above V|, cgys and below Vy;_cays

4.3.16.1.2
[MHL] Section 8-4

References

[MHL] Section 13101, Table 13'24, VOH_CBUSI VOL_CBUS
[MHL] Section 13101, Table 13-24: VIH_CBUS, VIL_CBUS
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4.3.16.1.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

4.3.16.1.4 Required Methodology
Execute the following test procedure once for each row in Table 4-16, substituting TEST_VOH_CBUS and
TEST_VOL_CBUS.

1. If necessary, connect Sink DUT to Tester Source port.

2. Apply power to the Sink DUT.

3. Set Tester Source port to disconnected state.

4. Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.
5. Set Tester Source HIGH output voltage to TEST_VOH_CBUS.

6. Set Tester Source LOW output voltage to TEST_VOL_CBUS.

7. Set Tester Source to use its Source Packet engine to link level ACK everything.

8. Execute the Tester_Source_Discovery procedure.

9. When the Tester Source receives a command, reply with an ACK packet.

10. FAIL if DUT does not eventually arbitrate for the bus to send a command to the Tester Source.
11. FAIL if DUT does not link level ACK the ACK packet with fewer than Nggrry{min} retries.

12. The Sink DUT will probably NACK the first several attempts to do the ACK packet. Retransmit.
13. If all preceding steps pass, then PASS; else FAIL.

Note: The Sink DUT might send a command that requires a data packet instead of an ACK packet in response. For
this test, the contents of the response packet may be either a data packet or a control packet.

Table 4-16. Sensitivity to VIH/VIL

TEST_VOH_CBUS TEST_VOL_CBUS Purpose
Vin_caus{min} Vor_caustmin} (0.0V) Sensitivity to VIH
2 Von_causfmax} V._caus{max} Sensitivity to VIL
4.3.17 Link Layer Timing - Sink DUT Input: Arbitration

Measure the behavior of the Sink DUT as it receives Arbitration pulses with different timings.

4.3.17.1CBT-Sink: End of Discovery to Early Source-side Arbitration

Application: Sink

4.3.17.1.1 Test Objective
Verify that the Sink DUT correctly responds to a packet if a Source sends one before the minimum Discovery-to-
Arbitration holdoff.

4.3.17.1.2 References

[MHL] Section 8.5.1

[MHL] Section 13.10.1.1; Table 13-31: Tgnk_conn
[MHL] Section 13.10.1.1; Table 13-31: Tsnk_arairate

4.3.17.1.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.
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43.17.1.4 Required Methodology
Execute the following test procedure once for each row in Table 4-17, substituting TEST_BIT_TIME,
TEST_IDLE_PERIOD and TEST_FIRST_SINK_COMMAND_DELAY.

If necessary, connect Sink DUT to Tester Source port.

Apply power to the Sink DUT.

Set Tester Source port to disconnected state.

Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.

Set Tester Timing Measurement CBUS Voltage threshold to the 50% point between Vy cgys{min} and
ViL_cus{max}.

6. Set Tester Source to use its Source Packet engine to ACK everything.

7. Execute the Tester_Source_Discovery procedure.
8

9

ukhwh e

Set Tester Source to operate using TEST_BIT_TIME for Tgr_csus.
. Set Tester Source to use TEST_IDLE_PERIOD for delay from Arbitration pulse to Sync pulse.
10. Wait TEST_FIRST_SINK_COMMAND_DELAY.
11. Tester Source does GET_STATE to Sink DUT.
12. FAILif DUT does not respond to the GET_STATE command from the Tester with a Data packet.
13. If all preceding steps pass, then PASS; else FAIL.

Note that the Sink DUT might NACK the GET_STATE command. It needs to be re-issued up to Ngerry times to give
the Sink DUT a chance to ACK it.

Table 4-17. End of Discovery to Early Source-side Arbitration

TEST_FIRST_SINK
TEST_BIT_TIME — = —
_bll_ TEST_IDLE_PERIOD COMMAND_DELAY Purpose
‘ 1 TB|T_cgus{typ} TREQ_opp{min} T5|NK_CONN{maX} Very Early Sink arbitration

4.3.17.2CBT-Sink: Sink Loses Arbitration Collision Correctly

‘ Application: Sink

4.3.17.2.1 Test Objective
Verify that the Sink DUT loses when it collides with the Source during Arbitration.

4.3.17.2.2 References
[MHL] Section 7.2.4; Case 1

4.3.17.2.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

4.3.17.2.4 Required Methodology
Execute the following test procedure once for each row in Table 4-18, substituting TEST_BIT_TIME.

If necessary, connect Sink DUT to Tester Source port.

Apply power to the Sink DUT.
Set Tester Source port to disconnected state.

Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.

vk wN e

Set Tester Timing Measurement CBUS Voltage threshold to the 50% point between Vy cgys{min} and
V|L_c3us{max}-
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Set Tester Source to use its Source Packet engine to ACK everything.
Execute the Tester_Source_Discovery procedure.

Set Tester Source to operate using the TEST_BIT_TIME for Tgr_cpus.

Prepare the Tester Source to do a GET_VENDOR_ID, but do not issue it yet.

. Set Tester Source to artificially force an Arbitration collision when it sees the first Sink DUT arbitration.

. The Tester Source will win arbitration because of of the collision. Issue a GET_VENDOR_ID.

. Once the GET_VENDOR_ID is issued, set its Source Packet engine to ACK the response.

. FAIL if DUT does not collide with the Tester Source during Arbitration and back off, but instead continues

on to do its command.

FAIL if DUT does not reply to the GET_VENDOR_ID with the expected data.

FAIL if DUT does not re-issue the command it was sending before it lost the Arbitration.
If all preceding steps pass, then PASS; else FAIL.

Table 4-18. Loses Arbitration Collision Correctly

TEST_BIT_TIME Purpose

Torr_causityp} Sink loses Arbitration Collision correctly, nominal Sink bit clock
Terr_caus{min} Sink loses Arbitration Collision correctly, fast Sink bit clock
Terr_caus{max} Sink loses Arbitration Collision correctly, slow Sink bit clock

4.3.18

Link Layer Timing - Sink DUT Input: Data

Measure the behavior of the Sink DUT as it receives Data pulses with different timings.

4.3.18.1 CBT-Sink: Bit Timing Sensitivity

Application: Sink

4.3.18.1.1 Test Objective
Verify that Sink DUT can receive data from a Source with the fastest/slowest/most legal bit timings.

4.3.18.1.2 References

[MHL] Section 7.2.2

[MHL] Section 13.10.1; Table 13-23; Tgir cpus

[MHL] Section 13.10.1; Table 13-23; Tgir_caus *+/- Teus_puty
[MHL] Section 13.10.1; Table 13-23; Tgir_cgus +/- ATke

4.3.18.1.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

4.3.18.1.4 Required Methodology
Execute the following test procedure once for each row in Table 4-19, substituting TEST_BIT_TIME,
TEST_IDLE_PERIOD, TEST_CENTER_OFFSET and TEST_RISE_OFFSET.

vk wn e

If necessary, connect Sink DUT to Tester Source port.

Apply power to the Sink DUT.
Set Tester Source port to disconnected state.

Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.
Set Tester Timing Measurement CBUS Voltage threshold to the 50% point between V}, cgys{min} and
V|L_c3us{max}-

Copyright 2001-2013 by one or more of the MHL Promoters

Revision 2.1 (fc02) Confidential Information of the MHL Promoters April 2013



*MAHL
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Set Tester Source to offset “1” bit center-bit transitions by TEST_CENTER_OFFSET

6.
7. Set Tester Source to TEST_IDLE_PERIOD delay from Arbitration pulse to Sync pulse.
8
9

Set Tester Source to offset rising edges TEST_RISE_OFFSET compared to falling edges.

10. Set Tester Source to use its Source Packet engine to ACK everything.

11. Execute the Tester_Source_Discovery procedure.

12. When the Tester Source receives a SET_HPD, reply with an ACK packet.

13. Tester Source switches to responding with ACK to everything.

14. FAIL if DUT does not ACK the ACK packet from the Tester.
15. If all preceding steps pass, then PASS; else FAIL.

Table 4-19. Bit Timing Sensitivity

TEST_ TEST_
TEST_BIT_TIME | TEST_IDLE_PERIOD | CENTER_ RISE_ Purpose
OFFSET OFFSET
1 Torr_causimin} Treq_opr{min} 0 0 Fast; Bits symmetrical
2 | Tar ceusityp} Trea_orr{typ} 0 0 Typical; Bits symmetrical
3 Torr_causfmax} Treq_opr{max} 0 0 Slow; Bits symmetrical
4 | Tor causimin} Taeq_opp{min} —TEST_BIT_TIME/10 | O Fast; midpoint early
5 | Tar ceusityp} Trea_orr{typ} ~TEST_BIT_TIME/10 | O Typical; midpoint early
6 Torr_caustmax} Treq_opp{max} —TEST_BIT_TIME/10 0 Slow; midpoint early
7 Teir_ceusimin} Treq_opp{min} +TEST_BIT_TIME/10 0 Fast; midpoint late
8 Tor_causityp} Treq_oreftyp} +TEST_BIT_TIME/10 0 Typical; midpoint late
9 Torr_csustmax} Treq_opr{max} +TEST_BIT_TIME/10 0 Slow; midpoint late
10 | Tgir_csusimin} Treq_opr{min} 0 - ATge/2 Fast; rise faster than fall
11 | Terr cusityp} Treq_orefityp} 0 - ATge/2 Typical; rise faster than fall
12 | Tair_ceus{max} Treq_opr{max} 0 - ATre/2 Slow; rise faster than fall
13 | Tair_ceusimin} Treq_opr{min} 0 + ATge/2 Fast; fall faster than rise
14 | Tar causityp} Trea_orrityp} 0 +ATge/2 | Typical; fall faster than rise
15 | Tgr ceusimax} Treq_opp{max} 0 + ATpe/2 | Slow; fall faster than rise
4.3.19 Link Layer Timing - Sink DUT Input: NACK

Verify that Sink DUT can detect bad parity. Bad parity is defined as a Packet with a parity bit with a low to high

transition at its end. Refer to Section 3.3.2.12.

4.3.19.1CBT-Sink: Response to Packet with Bad Parity

Application:

Sink

4.3.19.1.1

Test Objective

Verify that Sink DUT can detect bad parity.

4.3.19.1.2 References
[MHL] Section 7.2.3.5

4.3.19.1.3

Required Test Equipment

Use one of the CBUS Source DUT Common Test Equipment Setups.
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4.3.19.1.4
Execute the following test procedure once for each row in Table 4-20, substituting TEST_BIT_RATE,
TEST_IDLE_PERIOD, and TEST_BAD_PACKET.

Required Methodology

If necessary, connect Sink DUT to Tester Source port.

Apply power to the Sink DUT.

Set Tester Source port to disconnected state.

Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.
Set Tester Source to operate using the TEST_BIT_RATE for TBIT_CBUS.

Set Tester Source to use TEST_IDLE_PERIOD for delay from Arbitration pulse to Sync pulse.
Set Tester Source to use its Source Packet engine to ACK everything.

Execute the Tester_Source_Discovery procedure.

Tester Source sends TEST_BAD_PACKET Nggrry{min}-1 times.

10 FAIL if DUT does not NACK the bad Packet from the Tester Ngerry{min}-1 times.

1. If all preceding steps pass, then PASS; else FAIL.

LoNOUEWNR

Table 4-20. Check Response to Bad Parity Packet

TEST_BIT_RATE TEST_IDLE_PERIOD | TEST_BAD_PACKET | Purpose
1 Terr_causityp} Treq_opr{maxt} Error-Packet-1 bad parity (Nominal Sink)
2 Ter_csusimax} Treq_opp{max} Error-Packet-1 bad parity (Slow Sink)
3 Terr_csusimin} Treq_opp{min} Error-Packet-1 bad parity (Fast Sink)
4 Terr_causityp} Treq_opr{maxt} Error-Packet-2 bad parity (Nominal Sink)
5 Terr_csusimax} Treq_opr{maxt} Error-Packet-2 bad parity (Slow Sink)
6 Terr_csusimin} Treq_opp{min} Error-Packet-2 bad parity (Fast Sink)
4.3.20 Link Layer Timing - Sink DUT Input: ACK

Measure the behavior of the Sink DUT as it receives ACK pulses with different timings.

4.3.20.1CBT-Sink: Response to ACKs with Different Timings

Application: Sink

4.3.20.1.1 Test Objective
Sink DUT receives Tester ACK at various times. Verify that Sink DUT recognizes ACK.

4.3.20.1.2 References
[MHL] Section 7.2.3.6
[MHL] Section 13101, Table 13'23, TCBUS_ACK_O

4.3.20.1.3
Use one of the CBUS Source DUT Common Test Equipment Setups.

Required Test Equipment

4.3.20.1.4
1. Execute the following test procedure once for each row in Table 4-21, substituting TEST_BIT_TIME,
TEST_ACK_TIME and TEST_ACK_DURATION.
2. If necessary, connect Sink DUT to Tester Source port.

Required Methodology

Apply power to the Sink DUT.
4. Set Tester Source port to disconnected state.
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5. Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.

6. Set Tester Timing Measurement CBUS Voltage threshold to the 50% point between V,_cgys{min} and
V|L_c5us{max}-
7. Set Tester Source to operate using TEST_BIT_TIME for Tgr_csus.

Set Tester Source to place ACK pulses at the TEST_ACK_TIME after expected ACK period starts.
9. Set Tester Source to drive the ACK pulse LOW for TEST_ACK_DURATION.
10. Execute the Tester_Source_Discovery procedure.

11. Set Tester Source to send a GET_STATE to Sink DUT.

12. The Sink DUT may NACK the GET_STATE command. The tester shall re-issue this command up to Nggrry
times, to provide time for the Sink DUT to ACK the command.

13. FAIL if DUT does not eventually arbitrate for the bus to send a data packet to the Tester Source.

14. ACK the DUT using the calculated bit timing and the previously set ACK pulse placement.

15. FAIL if DUT does not try to reply with a data packet.

16. FAIL if DUT retries sending the data packet after the tester link level ACK. This indicates that the DUT is
sensitive to the link level ACK where placed.

17. If all preceding steps pass, then PASS; else FAIL.

Table 4-21. Response to ACKs with Different Timings

TEST_BIT_TIME | TEST_ACK_TIME TEST_ACK_DURATION Purpose

1 Toir_causityp} Teaus_ack_rau{min} Teaus_ack_ofmin} Earliest possible thin ACK
2 Toir_caus{typ} Teaus_ack_rau{max} Teaus_ack_ofmin} Latest possible thin ACK

3 Tarr_caus{typ} Tesus_ack_rau{min} Teeus_ack_of{max} Earliest possible thick ACK
4 Tarr_caus{typ} Teeus_ack_ra{max} Teeus_ack_of{max} Latest possible thick ACK
5 Ter_cusimax} Teaus_ack_rau{min} Tcaus_ack_oimin} Earliest possible thin ACK
6 Tair_csus{max} Teeus_ack_ra{max} Tesus_ack_o{min} Latest possible thin ACK

7 Terr_csusimax} Tesus_ack_rau{imin} Tesus_ack_oimax} Earliest possible thick ACK
8 Ter_cusimax} Tcaus_ack_rau{max} Tcaus_ack_oimax} Latest possible thick ACK
9 Ter_cus{min} Teaus_ack_rau{min} Tcaus_ack_olmin} Earliest possible thin ACK
10 Terr_csusimin} Tesus_ack_rau{max} Tcaus_ack_oimin} Latest possible thin ACK
11 Terr_csusimin} Tesus_ack_rau{min} Tcsus_ack_oimax} Earliest possible thick ACK
12 Terr_csus{min} Tcaus_ack_rau{max} Tcaus_ack_oimax} Latest possible thick ACK

4.3.21 Link Layer Timing - Sink DUT Input: Bus Re-Arbitration

Measure the behavior of the Sink DUT as it responds to Source re-arbitration with different timings.

4.3.21.1CBT-Sink: Sink receives Case 1 Back-to-Back Transfers

Application: Sink

4.3.21.1.1 Test Objective
Verify that Sink DUT can receive Case 1 Back-to-Back packets when connected to various speed Sinks using variable
ARB-to-Sync Idle timing.

4.3.21.1.2 References
[MHL] Section 7.2.4; Case 1
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4.3.21.1.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

43.21.1.4 Required Methodology
Execute the following test procedure once for each row in Table 4-22, substituting TEST_BIT_TIME and
TEST_IDLE_PERIOD.

If necessary, connect Sink DUT to Tester Source port.
Apply power to the Sink DUT.
Set Tester Source port to disconnected state.
Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.
Set Tester Source to operate using TEST_BIT_TIME as Tgir_cgus-
Set Tester Source to use TEST_IDLE_PERIOD as delay from Arbitration pulse to Sync pulse.
Set Tester Source to use its Source Packet engine to ACK everything.
Execute the Tester_Source_Discovery procedure.
When the Tester Source receives a command, reply with a link level ACK.
. Tester Source does SET_INT to Sink DUT, followed by Offset 0x20, followed by Data 0x00. The Offset
packet has Parity == 0, the Data packet has Parity == 1. The last 2 Packets are sent back-to-back.
11. Tester Source switches to responding with ACK to everything.
12. Observe post-discovery Sink DUT link-level ACK activity as it replies to the Tester Source command.
13. Observe that the Sink DUT replies with an ACK packet.
14. FAIL if DUT does not eventually send a command.
15. FAIL if DUT does not link level ACK all 3 packets sent from the Tester.
16. FAIL if DUT does not respond with an ACK packet.
17. If all preceding steps pass, then PASS; else FAIL.

W N hwNR
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Note that the Sink DUT might NACK the packets it receives. Tester needs to re-issue this command up to Nggrry
times to give the Sink DUT a chance to ACK it.

Table 4-22. Sink Receives Back-to-Back Transfers

TEST_BIT_TIME | TEST_IDLE_PERIOD | Purpose

1 Torr_causityp} Treq_contimin} nominal Source Bit Timing, shortest ARB to SYNC

2 | Ter_causityp} Treq_cont{max} nominal Source Bit Timing, longest ARB to SYNC delay

3 Torr_caus{min} Treq_contimin} minimum Source Bit Timing, shortest ARB to SYNC

4 | Tarr_ceusimin} Treq_cont{max} minimum Source Bit Timing, longest ARB to SYNC delay

5 Tor_causfmax} Treq_cont{min} maximum Source Bit Timing, shortest ARB to SYNC

6 | Ter causfmax} Treq_cont{max} maximum Source Bit Timing, longest ARB to SYNC delay
4.3.22 Link Layer Timing - Sink DUT Input: Ill-formed Packets

Verify that the Sink does not have problems when the Source sends ill-formed packets.

4.3.22.1CBT-Sink: Source Wins Arbitration, then No Packet, when Sink is Idle

Application: Sink

4.3.22.1.1 Test Objective
Verify that Sink DUT is not confused if the Source arbitrates for the CBUS but then does not use it.
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4.3.22.1.2 References
[MHL] Section 7.2.4

4.3.22.1.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

4.3.22.1.4 Required Methodology

1. If necessary, connect Sink DUT to Tester Source port.

2. Apply power to the Sink DUT.

3. Set Tester Source port to disconnected state.

4. Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.

5. Set Tester Timing Measurement CBUS Voltage threshold to the 50% point between V,_cgys{min} and
Vi_csus{max}.

6. Set Tester Source to use its Source Packet engine to ACK everything.

7. Execute the Tester_Source_Discovery procedure.

8. When the Tester Source receives a SET_HPD, reply with an ACK packet.

9. Set Tester Source to occasionally drive a total of 100 CBUS LOW pulses for periods of 4000 nanoseconds

(4 nominal bit times), followed by drive HIGH as usual. These are valid Sink-side arbitration pulses, but
are not followed by Sync pulses.

10. Set Tester Source to wait until the bogus arbitration test period ends, then do a READ_DEVCAP followed
by Offset 0x00.

11. FAILif DUT responds in any way to the bad arbitration activity.

12. FAIL if DUT cannot respond to the valid READ_DEVCAP command from the Tester.
13. If all preceding steps pass, then PASS; else FAIL.

4.3.23 Link Layer Timing - Sink DUT Input: Disconnect
Verify that the Sink responds appropriately when the MHL bus is disconnected (or when the Source pretends that

the bus is disconnected).

4.3.23.1CBT-Sink: CBUS LOW for Less than Minimum Tsk ceus DISCONN Reject Time

Application: Sink

4.3.23.1.1 Test Objective
Verify that Sink DUT ignores LOW-asserted pulses less than Tgnk_csus_pisconn{min} on the CBUS.

4.3.23.1.2 References
[MHL] Section 13.10.1.2; Table 13-32; TSINK_CBUS_DISCONN

4.3.23.1.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

4.3.23.1.4 Required Methodology

If necessary, connect Sink DUT to Tester Source port.

Apply power to the Sink DUT.

Set Tester Source port to disconnected state.

Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.
Set Tester Source to use its Source Packet engine to ACK everything.

M
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Execute the Tester_Source_Discovery procedure.

When the Tester Source receives a SET_HPD, reply with an ACK packet.

Service other packets from the Sink DUT if they arrive.

When bus is idle, set Tester Source to drive CBUS LOW for Tsnk_csus_pisconn{min} — 1 uSec.

. FAILif DUT has trouble doing Discovery.
. FAILif DUT does not eventually send SET_HPD.
. FAILif DUT does not eventually become idle within 10 seconds of Discovery, leaving a constant CBUS

HIGH.

FAIL if DUT detects the Glitch as a Disconnect event. Sink DUT disconnect is inferred by the Source
detecting the MHL+ and MHL- wires changing to a LOW voltage level, under the influence of the Source-
side pull down resistors.

If all preceding steps pass, then PASS; else FAIL.

4.3.23.2CBT-Sink: CBUS LOW for Greater than Maximum Tsnk csus piscover Reject Time

Application: Sink

4.3.23.2.1 Test Objective
Verify that Sink DUT detects wide LOW-asserted pulses on the CBUS as a disconnect event.

Verify that Sink DUT quickly disables its MHL+/- pull-ups when it sees a CBUS disconnect.

Verify that Sink DUT quickly changes its pulldown to Zcgys_sink_piscover When it sees a CBUS disconnect.

4.3.23.2.2 References

[MHL] Section 13.10.1.2; Table 13-32; Tsnk_caus_pisconn
[MHL] Section 13.10.1.2; Table 13-32; Tgnk_sxsenst pis
[MHL] Section 13.10.1.2; Table 13-32; Tsnk:caus_siNk_conN

4.3.23.2.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

4.3.23.2.4 Required Methodology

WReNOUEWNR
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11.
12.
13.
14.
15.

If necessary, connect Sink DUT to Tester Source port.

Apply power to the Sink DUT.

Set Tester Source port to disconnected state.

Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.
Set Tester Source to use its Source Packet engine to ACK everything.

Execute the Tester_Source_Discovery procedure.

When the Tester Source receives a SET_HPD, reply with an ACK packet.

Service other packets from the Sink DUT if they arrive.

Set Tester Source to drive CBUS LOW for Tsink_csus_pisconn{max} + 1 uSec.

. Sink DUT disconnect is inferred by seeing the MHL+/- wires go LOW under the influence of the Source-

side pulldowns.

FAIL if DUT does not eventually send SET_HPD.

FAIL if DUT does not detect the Pulse LOW as a Disconnect event.

FAIL if DUT does not remove its pull-ups on MHL+/- within Tk rxsense_pis (5 mSec).
FAIL if DUT does not switch to Zcgys_sink_piscover Within Tsink.caus_sink_conn (5 mSec).
If all preceding steps pass, then PASS; else FAIL.
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4.3.24 Link Layer Electrical - Sink DUT VBUS Output
Verify that a Sink drives the VBUS as required.

4.3.24.1CBE-Sink: Sink DUT VBUS Output

Application: Sink

4.3.24.1.1 Test Objective
Verify that a Sink supplies power over the VBUS as required.

4.3.24.1.2 References

[MHL] Section 9.1

[MHL] Section 13.9.1.1; Table 13-21; Vygys_tp1_sink_prv

[MHL] Section 13.9.1.2; Table 13-30: lvsus_prepiscoverys lveus_sink_To_source

4.3.24.1.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

4.3.24.1.4 Required Methodology
1. If the CDF value CDF_SINK_DC indicates that the Sink is a DC powered Sink and if the CDF value
CDF_SINK_POWERED also indicates that Sink DUT provides no VBUS output, then end the test with PASS
(SKIP); else continue.

2. If the Sink DUT has an external power source accessory, connect the DUT to active power now.
3. Disconnect Sink DUT from Tester Source port.

4. Set Tester Source port to disconnected state.

5. Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.
6. Tester does not drive VBUS.

7. Set Tester Source to apply an lysys_prepiscoverv{max} load (100mA) to the VBUS.

8. Connect Sink DUT to Tester Source port using 20cm MHL Test Cable.

9. Set Sink DUT into Active State based on CDF procedure CDF_PROC_SET_ACTIVE.

10. Tester Source measures the VBUS driven by the Sink and loaded by the Tester Source.

11. If VBUS Voltage is not within the range Vygys_1p1_sink_prv {Min} to Vygus_te1_sink_prvimax}, then FAIL.
12. Execute the Tester_Source_Discovery procedure.

13. Execute the Tester_Wait_Capability_Registers_Valid procedure.

14. If the procedure indicates TIMEOUT, then FAIL.

15. Tester Source reads Sinks DEV_CAT register.

16. FAIL if DEV_CAT register not read as SINK, and immediately terminate the test.

17. FAIL if DEV_CAT POW bit is not ‘1’.

18. If {PLIM1, PLIMO} are {0, 1}, set Tester Source to apply lygus_sink_To_sourceimin} load (900mA) to the VBUS.

a. Elseif {PLIM1, PLIMO} are {1,0}, set Tester Source to apply a load of 1500mA to the VBUS.
b. Else if the CDF value CDF_SINK_DC indicates that Sink DUT is DC powered, then continue; else
end test with a FAIL.
19. If {PLIM1, PLIMO} are {0,0}, set Tester Source to apply a load of 500mA to the VBUS.
20. If {PLIM1, PLIMO} are {1,1}, set Tester Source to apply a load of 100mA to the VBUS.
21. If VBUS Voltage is within the range Vygys_te1_sink_prv {mMin} to Vygys te1_sink_prvimax}, then continue; else end
test with FAIL.
22. If all preceding steps pass, then PASS; else FAIL.
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4.3.25 Link Layer Timing - Sink DUT VBUS Turn On Transition
Verify that a connected Sink DUT VBUS behaves correctly when a source is connected.

4.3.25.1CBT-Sink: Sink DUT VBUS Turn On Transition Powered Sink

Application: Sink

4.3.25.1.1 Test Objective
Verify that an active powered Sink DUT VBUS timing behaves correctly when connected.

4.3.25.1.2 References

[MHL] Section 8.2.2; Table 8-5; SINKO, SINK1, SINK2
[MHL] Section 13.10.1; Table 13-26; Zcgys_sink_piscover
[MHL] Section 13.10.1.1; Table 13-29: Tgnk.veus_en

[MHL] Section 13.10.1.1; Table 13-29: Tegc.ypus_ceus sTasLe

4.3.25.1.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

4.3.25.1.4 Required Methodology
1. If the CDF value CDF_SINK_POWERED indicates that Sink DUT provides VBUS output, then continue; else
end test with PASS (SKIP).
Disconnect Sink DUT from Tester Source port MHL cable at Sink side TP4-TP2.
Put Sink into non-standby state (SINKO) as specified in the CDF procedure CDF_PROC_SET_ACTIVE.
Set Tester Source port to disconnected state.
Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.
Tester Source does not drive VBUS.
Set Tester Source to apply an lysys_prepiscoverv{max} load (100mA) to the VBUS.
Execute the Tester_Source_Discovery procedure.
Connect Sink DUT to Tester Source port by reconnecting MHL cable at TP4-TP2.
. FAIL if Sink DUT does not drive VBUS earlier than Tk veus_en after asserting Zcaus_sink_piscover the final time.

W e N U e WD
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. Tester then waits Tspc.vaus_caus_stasie{max}.

[uny
N

. FAIL if VBUS Voltage is not within the range Vygys_tp1_sink_prv {mMin} to Vygys te1_sink_prvimax}.
. If all preceding steps pass, then PASS; else FAIL.

=
w
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5 Dongle Test

Dongles may have a male (Type-M) or female (Type-F) connector on the downstream, non-MHL side but a male
type connector (plug) is attached on the upstream side for both types of Dongle device. Thus the same type of TPA
board will be used for both Type-M and Type F Dongle devices.

5.1 Electrical Tests

5.1.1 TMDS Electrical Tests

DC Power Supply

3.3V
5V +/-5% GND

VBus VTERM_IN _I;_Ob
_ TTCc |MHLYL Source Source - Digital
MHL Signal | ¢ TPA-R | vated d nne. TPA-P + | Oscilloscope
Generator | gias-T MMHLt. WO WT -
Probe
o 10}
CLK IN G &0
CBus
Clock Jitter Source
Generator Board

Figure 42. Single-Ended Signals Calibration Setup for Dongle Tests

DC Power Supply

3.3V
5V +/-5% GND

VBus, GND

o—©

Bus VTERM_IN

_ MHL%Yy Source Source igi
MHL Signal T;Lc TPA-R TPA-P 7 lose
. MHL. - Mated gonng - Oscilloscope
Generator | Bias-T Y -WO WT
- 0}
CLK IN CBUST cous

CBus
Clock Jitter Source
Generator Board

Figure 43. Differential & Common-Mode Signals Calibration Setup for Dongle Tests
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5.1.1.1 Input Signal Single-Ended Voltage Level Tolerance

‘ Application: Dongle ‘

51.1.1.1 Test Objective
This test confirms that the dongle device supports input signal single-ended voltage level allowed by the
specification.

51.1.1.2 References

[MHL] Section 13.7.1 Table 13-10 Dongle DC Characteristics at TP3:
Vrerm — 540mV <= Vg pign <= Vrgrm + 10mV
Vrgrm — 1760mV <= Ve 0w <= Vigrm — 700mV

51.1.1.3 Required Test Equipment
High-bandwidth Digital Oscilloscope
Differential Probe

Transition Time Converter (TTC)
Bias-Tee

MHL Signal Generator

CBUS Source Board

Source TPA-P-WT

Source TPA-R-WO

DC Power Supply

A/V Display

51.1.1.4 Required Methodology
1. Connect the equipment as shown in Figure 43 and set Vygry = 3.3V.
2. Calibrate the MHL Signal Generator output for the following settings.
a. Frequency: Highest MHL data bit rate supported by the Dongle DUT
b. Pattern: MHL Gray Ramp data streams
c. Rise/fall times:
e Lessthan or equal to 2.25Gbps
Differential signal 200ps (20% - 80%), Common-mode signal 600ps (20% - 80%)
e Above 2.25Gbps
Differential signal 100ps (20% - 80%), Common-mode signal 600ps (20% - 80%)
c. Swing voltages: Differential signal 800mV, Common-mode signal 540mV
3. Connect the equipment as shown in Figure 42. Adjust the DC level of the MHL Signal Generator so that
Vse_nigr = Vrerm + 10 mV, Ve pign = Vrerm — 540 mV, Ve ow = Vrerm — 700 mV and Vse_ow = Vrerm — 1760 mV.
Record the DC level setting for each single-ended value setting.
4. Connect the equipment as shown in Figure 44. Provide VBus if DUT is unpowered dongle. Do not provide
VBus if DUT is powered dongle.
5. Turn on the DUT and enable the MHL mode through Device Discovery and CBUS Information Exchange
with the CBUS Source board.
6. Adjust the DC level of the MHL Signal Generator output so that Vse gy = Vrerm + 10 mV.
7. Examine the output of the Dongle DUT on the A/V Display.
8. Record errors on the display if any for the given Vigy, MHL data bit rate and single-ended voltage.
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9. Adjust the DC level of the output so that Vs¢ pign = Vrerw — 540 mV.

10. Examine the output of the Dongle DUT on the A/V Display.

11. Record errors on the display if any for the given Vg, MHL data bit rate and single-ended voltage.
12. Adjust the DC level of the output so that Vs¢ jow = Vrerm — 700 mV.

13. Examine the output of the Dongle DUT on the A/V Display.

14. Record errors on the display if any for the given Vrgy, MHL data bit rate and single-ended voltage.
15. Adjust the DC level of the output so that Ve ow = Vrerm — 1760 mV.

16. Examine the output of the Dongle DUT on the A/V Display.

17. Record errors on the display if any for the given Vg, MHL data bit rate and single-ended voltage.
18. If there is no errors on the display in all recorded results, then PASS. Otherwise FAIL.

DC Power
Supply
5V_GND

VBus, GND

—

. T [MHLYY Source
MHL Signal | T R % DUT .
Generator a L TPA-R | Mated gpnnegtor Dongle A/V Display

-WO

(o)
CBus‘r

CBus
Source
Board

Figure 44. Dongle — Vg iy and Ve 0w Tolerance Test Setup

5.1.1.2 Input Signal Minimum and Maximum Swing Voltages Tolerance

Application: Dongle

51.1.2.1 Test Objective
This test confirms that the dongle device supports input signal minimum and maximum swing voltages allowed by
the specification.

5.1.1.2.2 References

[MHL] Section 13.7.1 Table 13-10 Dongle DC Characteristics at TP3:
600mMV <= Vprgwing <= 1000mV
360mV <= Vepswing <= Min (720mV, 0.85V )

5.1.1.2.3 Required Test Equipment
High-bandwidth Digital Oscilloscope
Differential Probe

Transition Time Converter (TTC)
Bias-Tee

MHL Signal Generator

CBUS Source Board

Source TPA-P-WT

Source TPA-R-WO

DC Power Supply
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A/V Display

51.1.2.4 Required Methodology

DC Power
Supply
5V_GND

VB GND
us &

. T [MHLYS Source
MHL Signal | + r ) DUT .
Generator |;MHL- . Tvl\D/g R | Mated dpnnegtor Dongle A/V Display

CBus‘]"’

CBus
Source
Board

Figure 45. Dongle — Vpswing and Vemswing Tolerance Test Setup

1. Connect the equipment as shown in Figure 42 for single-ended voltage calibration and Figure 43 for
differential mode and common mode voltages calibration. Set Vygzm = 3.3V.
2. Calibrate the MHL Signal Generator output for the following settings.
a. Frequency: Highest MHL data bit rate supported by the Dongle DUT
b. Pattern: MHL Gray Ramp data streams
c. Rise/fall times:
e Lessthan or equal to 2.25Gbps
Differential signal 200ps (20% - 80%), Common-mode signal 600ps (20% - 80%)
e Above 2.25Gbps
Differential signal 100ps (20% - 80%), Common-mode signal 600ps (20% - 80%)
3. Adjust the DC level and swing amplitudes of the MHL Signal Generator so that Ve yigy = Vrggm + 10 mV,
Voeswing = 600 mV and Veuswing = 360 mV. Record the DC level and swing amplitude settings.
4. Adjust the DC level and swing amplitudes of the MHL Signal Generator so that Vs ow = Vregrm — 1760 mV,
Voeswing = 1000 mV and Vepswing = 720 mV. Record the DC level and swing amplitude settings.
5. Connect the equipment as shown in Figure 45. Provide VBus if DUT is unpowered dongle. Do not provide
VBus if DUT is powered dongle.
6. Turn on the DUT and enable the MHL mode through Device Discovery and CBUS Information Exchange
with the CBUS Source board.
7. Adjust the DC level and swing amplitudes of the MHL Signal Generator so that Ve yigy = Vrggm + 10 mV,
Voeswing = 600 mV and Vepswing = 360 mV.
8. Examine the output of the Dongle DUT on the A/V Display.
e  Record errors on the display if any for the given Vigry, MHL data bit rate and swing voltages.
9. Adjust the DC level and swing amplitudes of the MHL Signal Generator so that Vs jow = Vregrm — 1760 mV,
Voeswing = 1000 mV and Vepswing = 720 mV.
10. Examine the output of the Dongle DUT on the A/V Display.
e  Record errors on the display if any for the given Vigry, MHL data bit rate and swing voltages.
11. If thereis no errors on the display in all recorded results, then PASS. Otherwise FAIL.
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5.1.1.3 Intra-Pair Skew Tolerance

‘ Application: Dongle ‘

5.1.1.3.1 Test Objective
This test confirms that the dongle device can tolerate the maximum intra-pair skew allowed by the specification.

5.1.1.3.2 References

[MHL] Section 13.7.2 Table 13-11 Dongle AC Characteristics at TP3:
Tskew_pr <= Min(0.12Tg7, 50ps)
Tskew_cm <= Min(0.12Tgr, 50ps)

5.1.1.3.3 Required Test Equipment
High-bandwidth Digital Oscilloscope
Differential Probe

Transition Time Converter (TTC)
Bias-Tee

MHL Signal Generator

CBUS Source Board

Source TPA-P-WT

Source TPA-R-WO

DC Power Supply

A/V Display

5.1.1.3.4 Required Methodology
1. Connect the equipment as shown in Figure 42 for single-ended voltage calibration and Figure 43 for
differential mode and common mode voltages calibration. Set Vigzm = 3.3V.
2. Calibrate the Signal Generator output for the following settings.
a. Frequency: Highest MHL data bit rate supported by the Dongle DUT
b. Pattern: MHL Gray Ramp data streams
c. Rise/fall times:
e Lessthan or equal to 2.25Gbps
Differential signal 200ps (20% - 80%), Common-mode signal 600ps (20% - 80%)
e Above 2.25Gbps
Differential signal 100ps (20% - 80%), Common-mode signal 600ps (20% - 80%)
c. Swing voltages: Differential signal 800mV, Common-mode signal 540mV
d. DClevel of the output single-ended signal: Viggy — 750mV
e. Intra-pair skew: Differential skew Ops, Common-mode skew Ops
3. Connect the equipment as shown in Figure 46. Provide VBus if DUT is unpowered dongle. Do not provide
VBus if DUT is powered dongle.
4. Turn on the DUT and enable MHL mode through Device Discovery and CBUS Information Exchange with
the CBUS Source board.
5. Examine the output of the Dongle DUT on the A/V Display.
6. Confirm that there is no error on the display. If there is any error, STOP. The test FAILed.
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7. Increase the intra-pair skew of differential signal and common-mode signal by the same amount to the
maximum where error appears on the display. Make the positive channel leads the negative channel in
time, which is called positive skew direction.

8. Record the maximum intra-pair skew for the given MHL data bit rate and skew direction.

9. Set the differential and common-mode intra-pair skews to Ops.

10. Increase the intra-pair skew of differential signal and common-mode signal by the same amount to the
maximum where error appears on the display. Make the positive channel lags the negative channel in
time, which is called negative skew direction.

11. Record the maximum intra-pair skew for the given MHL data bit rate and skew direction.

If the all recorded maximum intra-pair skew value is larger than the spec limit, then PASS. Otherwise FAIL.

DC Power
Supply
5V_GND

VBus GND

—

. T |MHLYS Source
MHL SlgnaIE TPA-R | ated el puT ANV Display
C 2o

Generator WO Dongle
)
CBusT

CBus
Source
Board

Figure 46. Dongle — Tekew pr and Tgkew cv Tolerance Test Setup

5.1.1.4 Jitter Tolerance in Normal Mode

l Application: Dongle

51.1.4.1 Test Objective
This test confirms that the dongle device can tolerate the maximum clock and data jitter amounts allowed by the
specification in Normal Mode.

5.1.1.4.2 References

[MHL] Section 13.5.2 Figure 13-13 MHL Clock Jitter at TP1

[MHL] Section 13.5.3 Figure 13-14 Differential Eye Diagram Mask at TP1
[MHL] Section 13.5.3 Figure 13-15 MHL Data Jitter at TP1

5.1.1.4.3 Required Test Equipment
High-bandwidth Digital Oscilloscope
Differential Probe

Jitter and Eye Analyzer

Clock Jitter Generator

Transition Time Converter (TTC)
Bias-Tee

MHL Signal Generator

CBUS Source Board
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Source TPA-P-WT
Source TPA-R-WO
DC Power Supply

A/V Display

51.1.4.4 Required Methodology

DC Power
Supply
5V_GND
VBusl, GND
_ T |[MHLYN Source |
MHL Slgnal T TPA-R [ Mated donnector puT AN DiSplay
Generator | ¢ MHL; Dongle
-WO |
D
| CLKIN CBusT'
Jitter SCOEIrJCSe
Generator
Board

Figure 47. Dongle - Jitter Tolerance Test Setup

1. Connect the equipment as shown in Figure 42 for single-ended voltage calibration and Figure 43 for
differential mode and common mode voltages calibration. Set Vygzm = 3.3V.
2. Calibrate the Signal Generator output for the following settings.
a. Frequency: Lowest MHL data bit rate supported by the Dongle DUT in Normal Mode
b. Pattern: MHL Gray Ramp data streams
c. Rise/fall times:
e Lessthan or equal to 2.25Gbps
Differential signal 200ps (20% - 80%), Common-mode signal 600ps (20% - 80%)
e Above 2.25Gbps
Differential signal 100ps (20% - 80%), Common-mode signal 600ps (20% - 80%)
c. Swing voltages: Differential signal 800mV, Common-mode signal 360mV
d. DClevel of the output single-ended signal: VTERM — 540mV
3. Set the clock jitter frequency to 10MHz and the data jitter frequency to 500KHz.
4. Calibrate the Signal Generator and Clock Jitter Generator to get data eye diagram and clock jitter which
are marginal to TP1 specification.
a. Adjust clock jitter and data jitter to the TP1 maximum amount specified in MHL Spec Figures 13-
13 and 13-15 for the given clock frequency.
b. Adjust the differential signal swing to the marginal eye opening specified in MHL Spec Figure 13-
14.
5. Connect the equipment as shown in Figure 47. Provide VBus if DUT is unpowered dongle. Do not provide
VBus if DUT is powered dongle.
6. Turn on the DUT and enable MHL mode through Device Discovery and CBUS Information Exchange with
the CBUS Source board.
7. Set the video mode to a mode which uses Normal Mode.
8. Examine the output of the Dongle DUT on the A/V Display and record error on the display if any.
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Change the common-mode clock edge location by 0.1T,;; step with respect the differential data edge for

10 times and examine the A/V Display at each step.

Record error on the display if any for the given Vg, clock frequency, jitter frequency and clock edge

Connect the equipment as shown in Figure 43.

Set the clock jitter frequency to 7MHz and the data jitter frequency to 1MHz.

Repeat steps 4 to 10 for clock jitter frequency 7MHz and data jitter frequency 1MHz.

Repeat steps 2 to 13 for the highest supported MHL data bit rate in Normal Mode.

If there is no error on the display in all recorded results, then PASS. Otherwise FAIL.

Dongle

This test confirms that the differential input impedance of the dongle device is within the range allowed by the

9.
10.
location.

11.

12.

13.

14.

15.
5.1.1.5 Differential Impedance

‘ Application:

5.1.1.5.1 Test Objective
specification.
5.1.1.5.2 References

[MHL] Section 13.7.3 Table 13-12 Dongle Device Impedance Characteristics at TP3:

5.1.1.5.

Source

3 Required Test Equipment
TDR Oscilloscope or VNA-based TDR
CBUS Source Board

TPA-R-WO

DC Block
DC Power Supply
SMA Coaxial Cable

5.1.1.5.

4 Required Methodology

TDR
Oscilloscope
or
VNA-based
TDR

MHL+

pc
Block

E

DC Power
Supply
5V_GND

VBus GND
° o

°) Source

°) -WO

TPA-R

Mated

-

DUT
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’ ‘ ‘ AN Display

CBus T

CBus
Source
Board

Figure 48. Dongle - Differential Impedance Test Setup
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Figure 50. Dongle — Differential Impedance Test Symbology

Before testing, compensate the differential intra-pair skew caused by the test fixtures (TPA boards and co-ax
cables).

1. Connect the Source TPA-R-WO to the TDR oscilloscope through a DC block.
2. Set the effective rise time of the differential TDR pulse to 200ps (20 — 80%).
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3. Record the time at the peak of change point in Figure 49. This is the start point of the Dongle DUT input
connector (Ty).

4. Calculate Trggym = Tiy + CDF_D_DF_TERM_DISTANCE. Tr¢ry is the dongle termination point for differential
signals. CDF_D_DF_TERM_DISTANCE is obtained from CDF of the Dongle DUT.

5. Calculate Teagiestart @and Teagieeno: Teastestart and Teagieeno are the start and end points of the cable portion
in Dongle for differential signals.

a.  If (Trepm <= Tin + 6n5), Teagiestart = Teasteeno = Tin + (Trerm = Tin) / 2.

b. If (Trggm > Tin + 6n8), Tcagiestart = Tiv + CDF_D_DF_CABLE_START_DISTANCE and Tcagieenp = Tin +
CDF_D_DF_CABLE_END_DISTANCE . CDF_D_DF_CABLE_START_DISTANCE and
CDF_D_DF_CABLE_END_DISTANCE are obtained from CDF of the Dongle DUT.

6. Connect the equipment as shown in Figure 48. Provide VBus if DUT is unpowered dongle. Do not provide
VBus if DUT is powered dongle.
7. Turn on the Dongle DUT and enable MHL mode through Device Discovery and CBUS Information Exchange
with the CBUS Source board.
8. Record the differential impedance increment Zpncrement a from Teagiestart t0 Teagieeno-
9. Calculate ZpncremenT -
a. |If (ZDINCREMENT_A <0), Zpincrement_g = 0.

b. If (ZDINCREMENT_A >=0), ZpINCREMENT B = ZDINCREMENT A-
10. Measure the differential impedance Zpryrougri from Ty to Teagiestart @nd Zpruroushz withcaste from Teagieenn

to Trerm-
11. Calculate ZprhrousH2 = ZDTHROUGH2_WITHCABLE — ZDINCREMENT_B-
12. Measure the differential impedance Zpr witncasie from Trerm tO Trepm + 1N,
13. Calculate Zpr = Zpr_ witrcaste — ZbINCREMENT -
14. Evaluate ZprirousH1, ZotHroueH2, and Zpr.
a. If (85 ohms <= [ZprhrougH1, ZotHrougH2] <= 115 ohms) AND (90 ohms <= Zp; <= 110 ohms), it is PASS
b. If (65 ohms <= [ZpryrousH1, ZpHrousk2) < 85 ohms) OR (115 ohms < [Zprurouch1, ZoTHrousHz] <= 125
ohms), the impedance is in the excursion range. If an excursion occurs no more than one time for
Zothroush: @and no more than one time for Zprurouscn2 AND the duration of each excursion is less
than 350ps AND (90 ohms <= Zpr <= 110 ohms), it is PASS.
c. All other cases are FAIL.

5.1.1.6 Common-Mode Impedance

Application: Dongle

5.1.1.6.1 Test Objective
This test confirms that the common-mode input impedance of the dongle device is within the range allowed by the
specification.

5.1.1.6.2 References
[MHL] Section 13.7.3 Table 13-12 Dongle Device Impedance Characteristics at TP3:

5.1.1.6.3 Required Test Equipment
TDR Oscilloscope or VNA-based TDR
CBUS Source Board

Source TPA-R-WO
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DC Block
DC Power Supply
SMA Coaxial Cable

5.1.1.6.4 Required Methodology
Before testing, compensate the common-mode intra-pair skew caused by the test fixtures (TPA boards and co-ax
cables).

1. Connect the Source TPA-R-WO to the TDR oscilloscope through a DC block.

2. Set the effective rise time of the common-mode TDR pulse to 600ps (20 — 80%).

3. Record the time at the peak of change point in Figure 51. This is the start point of the Dongle DUT input
connector (Tyy).

4. Calculate Trggym = Tiy + CDF_D_CM_TERM_DISTANCE. Ty is the dongle termination point for common-
mode signals. CDF_D_CM_TERM_DISTANCE is obtained from CDF of the Dongle DUT.

5. Calculate Teagiestart aNd Teagieenn- Teasiestart and Teagieeno are the start and end points of the cable portion
in Dongle for common-mode signals.

a. If (Trgpm <= Ty + 10ns), Teapiestart = Teasieeno = Tin + (Trerm — Tin) / 2.

b. If (Tream > Tin + 10nS), Teastestagr = Tiv + CDF_D_CM_CABLE_START_DISTANCE and Tcagieeno = Tin +
CDF_D_CM_CABLE_END_DISTANCE. CDF_D_CM_CABLE_START_DISTANCE and
CDF_D_CM_CABLE_END_DISTANCE are obtained from CDF of the Dongle DUT.

6. Connect the equipment as shown in Figure 52. Provide VBus if DUT is unpowered dongle. Do not provide
VBus if DUT is powered dongle.

7. Turn on the Dongle DUT and enable MHL mode through Device Discovery and CBUS Information Exchange
with the CBUS Source board.
Record the common-mode impedance increment Zincrement A from Teasiestart tO Teapieenn-

9. Calculate Z¢ncrement e

a. |If (ZCINCREMENT_A <0), Zeinerement_g = 0.

b. If (ZCINCREMENT_A >=0), ZciNCREMENT_B = ZCINCREMENT_A-

10. Measure the common-mode impedance Zcrirousni from Tiy t0 Teapiestart @aNd ZetrrousHz_ witHcasie from
Teasteeno tO Trerm-

11. Calculate Zcruroush2 = ZcTHrRouGH2 WITHCABLE — ZCINCREMENT B-

12. Measure the common-mode impedance Zcr wirtcasie from Tregm tO Tregm + 3 Ns.

13. Calculate Z¢r = Zc1 WiTHCABLE — ZCINCREMENT B-

14. Evaluate Zcriroushs Zetiroughz, @nd Zer.

a. If (24 ohms <= [ZchrousHy, ZetHrouahz 1<= 36 ohms) AND (25 ohms <= Z¢; <= 35 ohms), it is PASS

b. If (20 ohms <= [Zcruroucht, Zethroushz] < 24 ohms) OR (36 ohms < [Zerwroushy, Zetirouahz] <= 40
ohms), the impedance is in the excursion range. If an excursion occurs no more than one time for
Zcthrough1 and no more than one time for Zerurougn2 AND the duration of each excursion is less
than 500ps AND (25 ohms <= Zc; <= 35 ohms), it is PASS.

c. Ifinput captive cable length does not exceed 30 cm AND (24 ohms <= [Z¢tHrougH1, ZeTHRoUGH?2 1<=
140 ohms) AND (25 ohms <= Z< <= 35 ohms), it is PASS.

d. All other cases are FAIL.
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Figure 52. Dongle — Common-mode Impedance Test Setup

5.1.1.7 RxSense Impedance for Powered Dongle

Application: Dongle

51.1.7.1 Test Objective
This test confirms that the input RxSense impedance of the dongle device is within the range allowed by the

specification.
NOTE: Voltages, currents and impedances in the Required and Recommended Methodologies of this test
subscripted with the suffix "1" apply to the MHL-pin; voltages subscripted with the suffix "2" apply to the
MHL+ pin. Refer to Figure 15.
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5.1.1.7.2 References

[MHL] Section 13.7.3 Table 13-12 Dongle Device Impedance Characteristics at TP3:
RxSense Active: Zgxsense term <= 100K ohms
TMDS Termination: Zgysense_tmps <= 70 ohms
RxSense Open (leakage current): Igxsense_teak <= 2 UA

5.1.1.7.3 Required Test Equipment

Low-Bandwidth Digital Oscilloscope
Passive Probe

Sink/Dongle TPA-RSEN

CBUS Tester (Source Emulation)

51.1.7.4 Required Methodology

Connect the equipment as shown in Figure 53.

Turn on Dongle DUT and CBUS Tester.

Wait for CBUS to settle to “low” (initial wakeup from Dongle may float CBUS)

il A

Measure IRxSense_LEAK current. FAIL if IRxSense_LEAK{DUT} > IR)(Sense_LEAK {max}.
a. Connect Rgers &2 1eak @s shown in Figure 15 and measure voltage between Rgees g2 jieak and GND.
This voltage is Vrsen_openi & 2-

b
c. Calculate Irxsense_LEAK1& 2 = VRsEN_OPEN1 & 2 / Rrer1 g 2_ILEAK-
d.  Fail if Ipssense_teak1 &2 {DUT} > lpysense_teak {maxt.
5. Set CBUS Tester (Source) to perform CBUS discovery to Dongle DUT.
6. Wait for Dongle DUT to change CBUS impedance from Zcgys_poncte_piscover t0 Zcaus_ponate_on) + Tsink:conn
(max) + Tsink:rxsense_en (Max).

7. Measure Dongle DUT TMDS impedance (Zgxsense_Term)- FAIL if Zgxsense termiDUT} > Zrysense termimaxt.
a. Measure voltage between Rggr1 5, and GND without resistors. This is Vigrmi & 2-

b. Connect Rgery 82 erm @s shown in Figure 15 and measure voltage between Rgery g 2 erm and GND.
c. This voltage is Vrxsense Term1 & 2-

d. Calculate Zpxsense Term1&2 = Rrer122 Term * (Vrermi g2 - VRXSENSE_TERM1 & )/ VRxSENSE_TERM1 & 2
e. Failif ZRXSENSE_TERM1 & -,{DUT} > ZRXSENSE_TERM{maX}-
8. Connect Dongle DUT to downstream AV display device and select Dongle DUT as input source.
9. Wait for Dongle DUT to send SET_HPD and PATH_EN=1{SINK} packets to CBUS Tester.
10. Measure Dongle DUT TMDS impedance (Zgxsense_tvips) changes at Tspe_rxsense_pesurcn{min} after
PATH_EN{SINK} is detected. FAIL if Zgxsense mpstDUT} > Zexsense mps{maxd.
a. Connect Rgery 8 2 vps @s shown in Figure 15 and measure voltage between Rgery g2 mps and GND.
b. This voltage is Vrxsense_tmpst & 2-
c. Calculate Zgysense Tmpsie 2= Rrer1z 2 tvos * (Vrermis 2 - Vxsense_tvpst s 2) / Vexsense_tmpst & 2
d. Fail if Zgxsense_tmps1 & 2{DUT} > Zgysense_tmps{max}.
11. Disconnect Dongle (DUT) from AV Display to force CLR_HPD & PATH_EN{SINK} change from 1->0.
12. FAIL if Dongle (DUT) doesn't send a CLR_HPD.
13. FAIL if Dongle (DUT) doesn't send a PATH_EN(SINK) 1->0.
14. Use the CBUS Tester (Source) to write PATH_EN=0{SOURCE} (Source Content ON-> OFF) to Dongle DUT.
15. Measure Dongle DUT TMDS impedance (Zgxsense_Term). Verify Dongle DUT switches Zgysense tO Zrxsense Term.
FAIL if Zgysense{DUT} > ZRXSENSE_TERM{maX}-
a. Connect Rgery g2 term @s shown in Figure 15 and measure voltage between Rgey g2 1erm @and GND.
b. This voltage is Vrxsense_term1 & 2-

- *
c. Calculate Zpysense termie 2= Rrerra2 term * (Vrermiz a2 = Vexsense_Termi & 2) / V/RXSENSE_TERM1 & 2
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d. Fail if Zgxsense termz & 2ADUT} > Zeysense_term{max}.
16. If all preceding steps pass, then PASS; else FAIL.

VBus Vrerm GND
CBUS Tester Sink/Dongle bUT
(SOUFCB Mated {Connector TPA RSEN Mated Cdnnector Dong|e
Emulation) - Device

CBUS MHL- MHL+

Scope
Downstream

(OBNO) T @ Display
Device

Figure 53. Dongle — RxSense Impedance Test Setup

5.1.1.8 RxSense Impedance for Unpowered Dongle

Application: Dongle

5.1.1.8.1 Test Objective

This test confirms that the input RxSense impedance of the dongle device is within the range allowed by the

specification. Check that the dongle device is designed to accept power from the Source through VBUS.

NOTE: Voltages, currents and impedances in the Required and Recommended Methodologies of this test

subscripted with the suffix "1" apply to the MHL-pin; voltages subscripted with the suffix "2" apply to the

MHL+ pin. Refer to Figure 15.

5.1.1.8.2 References

[MHL] Section 13.7.3 Table 13-12 Dongle Device Impedance Characteristics at TP3:
RxSense Active: Zgysense term <= 100K ohms
TMDS Termination: Zgysense_tmps <= 70 ohms
RxSense Open (leakage current): Igxsense_teak <= 2 UA

5.1.1.8.3 Required Test Equipment
Low-Bandwidth Digital Oscilloscope
Passive Probe

Sink/Dongle TPA-RSEN

CBUS Tester (Source Emulation)
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Required Methodology
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Figure 54. Dongle — RxSense Impedance Test Setup

1.

vk wnN

10.
11.

12.
13.
14.

If CDF_D_ACCEPTS_POWER_FROM_SOURCE indicates that the DUT can accept power, then proceed with

this test. Else PASS (SKIP).

Connect the equipment as shown in Figure 54.

Turn on Source (CBUS tester) VBUS power to Dongle DUT.

Wait for CBUS to settle to “low” (initial wakeup from Dongle may float CBUS).

Measure lpysense_teak current. FAIL if lgysense (eak{DUT} > lpgsense_Leak {max}.
a. Connect Rges & 2 1eak @s shown in Figure 15 and measure voltage between Rgeeg g2 jieak and GND.
b. This voltage is Vrsen_openi & 2-

c. Calculate Irxsense_LeAk1& 2 = VRSEN_OPEN1 & 2 / Reerrs 2_ILEAK-
d.  Fail if Ipssense_teak1 &2 {DUT} > lpysense_teak {maxt}.
Set CBUS Tester (Source) to perform CBUS discovery to Dongle DUT.
Wait for Dongle DUT to change CBUS impedance from Zcgys_ponete_piscover t0 Zcaus_ponete_on) * Tsink:conn
(max) + Tsink:rxsense_en (Max).
Measure Dongle DUT TMDS impedance (Zgxsense_Term)- FAIL if Zrxsense term{DUT} > Zrysense termimaxt.
a. Measure voltage between Rggr 5 and GND without resistors. This is Vigrw1 & 2-
b. Connect Rgeri g2 1erm @s shown in Figure 15 and measure voltage between Rgepy g2 term @nd GND.
c. This voltage is Vrxsense Termi & 2-

d. Calculate Zrxsense TERM1& 2 = RRer1&2 TerRM * (Vrermig 2 - V/RXSENSE_TERM1 & )/ VRXSENSE_TERM1 & 2-
e. Failif ZRxSENSE_TERM1 & ,{DUT} > ZRXSENSE_TERM{maX}-
Connect Dongle DUT to downstream AV display device and select Dongle DUT as input source.
Wait for Dongle DUT to send SET_HPD and PATH_EN=1{SINK} packets to CBUS Tester.
Measure Dongle DUT TMDS impedance (Zgxsense_tvps) changes at Tse rxsense_pecurcnimin} after
PATH_EN{SINK} is detected. FAIL if Zgysense TmMps{DUT} > Zgxsense tmps{max}.
a. Connect Rgery g 2 vps @s shown in Figure 15 and measure voltage between Rgerq g2 tmps and GND.
b. This voltage is Vrxsense_tmpst & 2-
c. Calculate Zgxsense_ Tvps1 &2 = Rrer1& 2 vps * (Vrermi & 2 - VRxseNSE_TMDS1 & 2)/ VRxsense_TMDS1 & 2+
d. Fail if Zgxsense_tmps1 & .{DUT} > ZRXSENSE_TMDS{maX}-
Disconnect Dongle (DUT) from AV Display to force CLR_HPD & PATH_EN{SINK} change from 1->0.
FAIL if Dongle (DUT) doesn't send a CLR_HPD.
FAIL if Dongle (DUT) doesn't send a PATH_EN(SINK) 1>0.
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15. Use the CBUS Tester (Source) to write PATH_EN=0{SOURCE} (Source Content ON-> OFF) to Dongle DUT.
16. Measure Dongle DUT TMDS impedance (Zgysense Term)- Verify DONGLE DUT switches Zgysense 1O Zrysense Term.
FAIL if Zgysense{DUT} > ZRXSENSE_TERM{maX}-
a. Connect Rgegry g2 term @S sShown in Figure 15 and measure voltage between Rger 22 term @and GND.
b. This voltage is Vrxsense_term1 & 2
c. Calculate Zgxsense termis 2= Rrerra2 term * (Vrermis 2 - Vaxsense_teami & 2) / Vexsense_Termz & 2-
d. Fail if ZRXSENSE_TERM1 & {DUT} > ZRXSENSE_TERM{maX}-
17. If all preceding steps pass, then PASS; else FAIL.

5.1.1.9 Jitter Tolerance in PackedPixel Mode

‘ Application: Dongle

5.1.1.9.1 Test Objective
This test confirms that the dongle device can tolerate the maximum clock and data jitter amounts allowed by the
specification in PackedPixel Mode.

5.1.1.9.2 References

[MHL] Section 13.5.2 Figure 13-13 MHL Clock Jitter at TP1

[MHL] Section 13.5.3 Figure 13-14 Differential Eye Diagram Mask at TP1
[MHL] Section 13.5.3 Figure 13-15 MHL Data Jitter at TP1

5.1.1.9.3 Required Test Equipment
High-bandwidth Digital Oscilloscope
Differential Probe

Jitter and Eye Analyzer

Clock Jitter Generator

Transition Time Converter (TTC)
Bias-Tee

MHL Signal Generator

CBUS Source Board

Source TPA-P-WT

Source TPA-R-WO

DC Power Supply

A/V Display

5.1.19.4 Required Methodology
1. |If CDF_VIDEO_PACKEDPIXEL in the CDF is “Yes”, then continue test; else end test with PASS (SKIP).
2. Connect the equipment as shown in Figure 42 for single-ended voltage calibration and Figure 43 for
differential mode and common mode voltages calibration. Set Vigzm = 3.3V.
3. Calibrate the Signal Generator output for the following settings.
e. Frequency: Highest MHL data bit rate supported by the Dongle DUT in PackedPixel Mode
f.  Pattern: MHL Gray Ramp data streams
d. Rise/fall times:
e Lessthan or equal to 2.25Gbps
Differential signal 200ps (20% - 80%), Common-mode signal 600ps (20% - 80%)
e Above 2.25Gbps
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Differential signal 100ps (20% - 80%), Common-mode signal 600ps (20% - 80%)
g. Swing voltages: Differential signal 800mV, Common-mode signal 360mV
h. DC level of the output single-ended signal: VTERM — 540mV
Set the clock jitter frequency to 10MHz and the data jitter frequency to 500KHz.
5. Calibrate the Signal Generator and Clock Jitter Generator to get data eye diagram and clock jitter which
are marginal to TP1 specification.
a. Adjust clock jitter and data jitter to the TP1 maximum amount specified in MHL Spec Figures 13-
13 and 13-15 for the given clock frequency.
b. Adjust the differential signal swing to the marginal eye opening specified in MHL Spec Figure 13-
14.
6. Connect the equipment as shown in Figure 47. Provide VBus if DUT is unpowered dongle. Do not provide
VBus if DUT is powered dongle.
7. Turn on the DUT and enable MHL mode through Device Discovery and CBUS Information Exchange with
the CBUS Source board.
8. Set the video mode to a mode which uses PackedPixel Mode.
9. Examine the output of the Dongle DUT on the A/V Display and record error on the display if any.
10. Change the common-mode clock edge location by 0.1T,;; step with respect the differential data edge for
10 times and examine the A/V Display at each step.
11. Record error on the display if any for the given Viery, clock frequency, jitter frequency and clock edge
location.
12. Connect the equipment as shown in Figure 43.
13. Set the clock jitter frequency to 7MHz and the data jitter frequency to 1MHz.
14. Repeat steps 4 to 10 for clock jitter frequency 7MHz and data jitter frequency 1MHz.
15. If there is no error on the display in all recorded results, then PASS. Otherwise FAIL.

5.2 System Tests
5.2.1 TMDS Coding

5.2.1.1 Character Synchronization in Normal Mode

Application: Dongle

52.1.1.1 Test Objective
Confirm that Dongle DUT synchronizes if the Normal Mode data stream provides only minimum length Control
Periods.

5.2.1.1.2 References

[MHL] 4.1.4 Character Synchronization
[MHL] 4.2.1.1.1 Guard Bands

[MHL] 4.4.3 Control Period Coding
[MHL] 4.4.4 TERC4 Coding

[MHL] 4.4.5 Video Data Coding

5.2.1.1.3 Required Test Equipment
MHL Signal Generator
Downstream display device which supports both 50Hz and 60Hz video modes.
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52.1.1.4 Required Methodology

1. Configure MHL Signal Generator to transmit a 720x480p 59.94/60Hz Normal Mode video stream with
every horizontal and vertical blanking interval completely filled with one or more Data Islands and with
Control Periods 12 characters.

2. Connect Dongle DUT to an AV Monitor. Connect MHL Signal Generator to Dongle DUT.

3. If AV Monitor connected to the DUT correctly shows the transmitted signal, then continue to test, else
FAIL.
Repeat the test from step 1 for 720x576p 50Hz Normal Mode.

5. If all video modes listed in the previous steps are verified, then PASS, else FAIL.

Note. Use following Data Islands and Control Periods arrangement for HBLANK:

720x480p 59.94/60Hz : 12+12+42+32+32+32+2+12+2 (138 pixels)
720x576p 50Hz : 12+18+2+32+32+32+2+12+2 (144 pixels)

5.2.1.2 Packet Types in Normal Mode

Application: Dongle

5.2.1.2.1 Test Objective
Confirm that Dongle DUT accepts all valid packet types in Normal Mode.

5.2.1.2.2 References
[MHL] Section 4.3. Data Island Packet Definitions
[CEA 861] 6 Auxiliary Information Carried from Source to Sink

5.2.1.2.3 Required Test Equipment
MHL Signal Generator
Downstream display device which supports both 50Hz and 60Hz video modes.

5.2.1.2.4 Required Methodology
If 60Hz video is not supported, as indicated in the CDF, then skip to step #5; else continue the test.
2. Configure MHL Signal Generator to output a 720x480p 59.94/60Hz Normal Mode video stream, while also
transmitting 2-channel PCM audio, with the following characteristics.
During VBLANK, one or more Data Islands contain a valid:
a. Null Packet
Content Mute Packet with both MUTE and UNMUTE bits unset (0)
AVI InfoFrame Packet
Source Product Description Packet
Audio InfoFrame Packet
MPEG Source InfoFrame Packet
a Packet with Packet Type in the range between 0x04 and 0x6F, with arbitrary payload
a Packet with Packet Type in the range between 0x71 and 0x7F, with arbitrary payload

T om0 a0 o

i. aPacket with Packet Type 0x80, with arbitrary payload
3. Connect Dongle DUT to a AV Monitor. Connect MHL Signal Generator to Dongle DUT.
4. If AV monitor connect to the DUT correctly shows the transmitted signal, then continue to test, else FAIL.
5. Repeat the test from step 2 for 720x576p 50Hz in Normal Mode.
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6. If all video modes listed in the previous steps are verified, then PASS, else FAIL.

5.2.1.3 Character Synchronization in PackedPixel Mode

Application: Dongle

5.2.1.3.1 Test Objective
Confirm that Dongle DUT synchronizes if the PackedPixel Mode data stream provides only minimum length Control
Periods.

5.2.1.3.2 References

[MHL] 4.1.4 Character Synchronization

[MHL] 4.2.2.1.1 Guard Bands (PackedPixel Mode)
[MHL] 4.4.3 Control Period Coding

[MHL] 4.4.4 TERC4 Coding

[MHL] 4.4.5 Video Data Coding

5.2.1.3.3 Required Test Equipment
MHL Signal Generator

5.2.1.34 Required Methodology

1. |If CDF_VIDEO_PACKEDPIXEL in the CDF is “Yes”, then continue test; else end test with PASS (SKIP).
Configure MHL Signal Generator to transmit a 1920x1080p 59.94/60Hz PackedPixel Mode video stream
with every horizontal and vertical blanking interval completely filled with one or more Data Islands and
with Control Periods 12 characters.

3. Connect Dongle DUT to an AV Monitor. Connect MHL Signal Generator to Dongle DUT.

4. If AV Monitor connected to the DUT correctly shows the transmitted signal, then continue to test, else
FAIL.

5. Repeat the test from step 1 for 1920x1080p 50Hz PackedPixel Mode.

6. If all video modes listed in the previous steps are verified, then PASS, else FAIL.

Note. Use following Data Islands and Control Periods arrangement for HBLANK:

1920x1080p 60 Hz: 12+2+32+32+2+16+2+32+32+32+32+32+2+18+2 (280 pixels)

1920x1080p 50hz:
1242+32+32+32+32+32+32+32432+32+32+32+32+32+32+324+32+42+12+2+32+32+32+32+32+2+14+2
(720 pixels)

5.2.1.4 Packet Types in PackedPixel Mode

Application: Dongle

52.1.4.1 Test Objective
Confirm that Dongle DUT accepts all valid packet types in PackedPixel Mode.

5.2.1.4.2 References
[MHL] Section 4.3. Data Island Packet Definitions
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[CEA 861] 6 Auxiliary Information Carried from Source to Sink

5.2.1.4.3 Required Test Equipment
MHL Signal Generator

5.2.1.4.4 Required Methodology
1. Configure MHL Signal Generator to output a 1920x1080p 59.94/60Hz or 1920x1080p 50Hz (if supported)
PackedPixel Mode video stream, while also transmitting 2-channel PCM audio, with the following
characteristics.
During VBLANK, one or more Data Islands contain a valid:
a. Null Packet
Content Mute Packet with both MUTE and UNMUTE bits unset (0)
AVI InfoFrame Packet
Source Product Description Packet
Audio InfoFrame Packet
MPEG Source InfoFrame Packet
a Packet with Packet Type in the range between 0x04 and 0x6F, with arbitrary payload

S o o o0 T

a Packet with Packet Type in the range between 0x71 and Ox7F, with arbitrary payload
i. aPacket with Packet Type 0x80, with arbitrary payload
Connect Dongle DUT to a AV Monitor. Connect MHL Signal Generator to Dongle DUT.
3. If AV monitor connect to the DUT correctly shows the transmitted signal, then continue to test, else FAIL.
If all video modes listed in the previous steps are verified, then PASS, else FAIL.

5.2.2 Video Tests

5.2.2.1 Video Formats in Normal Mode

Application: Dongle

5.2.2.1.1 Test Objective
Verify that dongle DUT supports the video formats in Normal Mode with no distortion.

5.2.2.1.2 References
[MHL] Section 5.2.1.2 MHL Sink Video Format Support Requirements

5.2.2.1.3 Required Test Equipment
MHL Signal Generator

5.2.2.1.4 Required Methodology

1. Configure MHL Signal Generator to send out test patterns in one of the video formats in the CDF which
use Normal Mode.

2. If A/V Display with DUT attached displays the test patterns with no distortion, then continue to test, else
FAIL.

3. Repeat the test from step 1 for all video formats indicated in the CDF which use
Normal Mode.

4. |If none of the video format fails, then PASS.
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5.2.2.2 Pixel Encoding in Normal Mode

‘ Application: Dongle ‘

5.2.2.2.1 Test Objective
Verify that Dongle supports various pixel encodings in Normal Mode.

5.2.2.2.2 References
[MHL] Section 5.2.3 24-Bit Pixel Encoding Requirement.
[MHL] Section 5.5 Pixel Encodings.

5.22.23 Required Test Equipment
MHL Signal Generator

5.2.2.24 Required Methodology

1. If CDF_VIDEO_RGB field in the CDF is “YES”, then continue to test, else FAIL.
Configure MHL Signal Generator to send out test patterns in 720x480p 59.94/60Hz or 720x 576p 50Hz
with one of the pixel encoding indicated in the CDF.

3. If A/V Display with DUT attached displays the test patterns with no distortion, then continue to test, else
FAIL.
Repeat the test from step 2 for all pixel encoding formats indicated in the CDF.

5. If any of Normal Mode Pixel Encoding indicated in the CDF fails, then FAIL, else PASS.

Note: Use Black/White Ramp pattern.

5.2.2.3 Video Quantization Range

‘ Application: Dongle

5.2.2.3.1 Test Objective
Verify that Dongle has correct QY and QS bits in the Video Capability Data Block and A/V Display with Dongle DUT
attached displays with no distortion.

5.2.2.3.2 References
[MHL] Section 5.6 Video Quantization Ranges.

5.2.2.33 Required Test Equipment
MHL Signal Generator

5.2.2.3.4 Required Methodology
1. If either CDF_VIDEO_YCBCR_444 or CDF_VIDEO_YCBCR_422 field in the CDF is “YES” and if
CDF_VIDEO_YCC_FULL is "YES", then continue to test else PASS (SKIP).
2. Read QY bit in the EDID's Video Capability Data Block. If Video Capability Data Block is not available in the
DUT's EDID or the EDID read through the DUT, then PASS (SKIP); else continue this test.
a. IfQY bitis "0" then FAIL, else continue to test.
b. Configure MHL signal generator to send out the test patterns in 720x480p59.94/60Hz or
720x576[50Hz with either YCbCr4:2:2 or YCbCr4:4:4, and set YQ bits to '1' in the AVI InfoFrame.
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c. If A/V Display attached to the DUT displays the test patterns with no distortion, then PASS, else
FAIL.

5.2.2.4 Video Formats in PackedPixel Mode

Application: Dongle

52241 Test Objective
Verify that dongle DUT supports the video formats in PackedPixel Mode with no distortion.

5.2.2.4.2 References
[MHL] Section 5.2.1.2 MHL Sink Video Format Support Requirements

5.2.2.43 Required Test Equipment
MHL Signal Generator

5.2.2.4.4 Required Methodology

6. If CDF_VIDEO_PACKEDPIXEL in the CDF is “Yes”, then continue test; else end test with PASS (SKIP).

7. Configure MHL Signal Generator to send out test patterns in one of the video formats in the CDF which
use PackedPixel Mode.

8. If A/V Display with DUT attached displays the test patterns with no distortion, then continue to test, else
FAIL.

9. Repeat the test from step 1 for all video formats indicated in the CDF which use
PackedPixel Mode.

10. If none of the video format fails, then PASS.

5.2.2.5 Pixel Encoding in PackedPixel Mode

Application: Dongle

5.2.25.1 Test Objective
Verify that Dongle supports various pixel encodings in PackedPixel Mode.

5.2.2.5.2 References
[MHL] Section 5.2.4 PackedPixel Encoding Requirement.
[MHL] Section 5.5 Pixel Encodings.

5.2.2.5.3 Required Test Equipment
MHL Signal Generator

5.2.2.5.4 Required Methodology
. |f CDF_VIDEO_PACKEDPIXEL in the CDF is “Yes”, then continue test; else end test with PASS (SKIP).
2. Configure MHL Signal Generator to send out test patterns in 1920x1080p 59.94/60Hz or 1920x1080p
50Hz , according to which is indicated in the CDF as a supported video mode.
3. If A/V Display with DUT attached displays the test patterns with no distortion, then continue to test, else
FAIL.
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5.2.3 Audio Test

5.2.3.1 IEC 60958 /IEC61937

Application: Dongle

5.2.3.1.1 Test Objective
Verify that Dongle converts audio properly.

5.2.3.1.2 References
[MHL] Section 6.3 Audio Sample Rates and Support Requirements.

5.2.3.1.3 Required Test Equipment
MHL Signal Generator

52314 Required Methodology

1. If any of CDF_AUDIO_2CH_32kHz, CDF_AUDIO_2CH_44kHz and CDF_AUDIO_2CH_48kHz field in the CDF
is “YES”, then continue to test, else end test with PASS (SKIP).

2. Configure MHL Signal Generator as one of PCM_2CH_32kHz, PCM_2CH_44.1kHz and PCM_2CH_48kHz
mode indicated in the CDF.

3. Configure the MHL Signal Generator to send out 1 kHz sine wave.

. If DUT regenerates the 1 kHz sound with no distortion, then continue the test, else FAIL.

5. Repeat the test from step 2 for PCM_2CH_32kHz, PCM_2CH_44.1kHz and PCM_2CH_48kHz indicated in

the CDF. If any of the Audio formats fails the test, then FAIL, else PASS.

5.2.3.2 Audio Clock Regeneration

Application: Dongle

5.2.3.2.1 Test Objective
Verify that Dongle properly regenerate audio when different Audio Clock Regeneration parameters are used.

5.2.3.2.2 References
[MHL] Section 6.2 Audio Sample Clock Capture and Regeneration.

5.23.2.3 Required Test Equipment
MHL Signal Generator

5.2.3.2.4 Required Methodology

1. If any of CDF_AUDIO_2CH_32kHz, CDF_AUDIO_2CH_44kHz and CDF_AUDIO_2CH_48kHz field in the CDF
is “YES”, then continue to test, else end test with PASS (SKIP).

2. Configure MHL Signal Generator as one of PCM_2CH_32kHz, PCM_2CH_44.1kHz and PCM_2CH_48kHz
mode indicated in the CDF.

3. Configure MHL Signal Generator to send out the test patterns with 1kHz sine wave using minimum N
parameter.

a. If A/V Display with DUT attached reproduces 1kHz sine wave with no distortion, then continue to
test, else FAIL.

Copyright 2001-2013 by one or more of the MHL Promoters
Revision 2.1 (fc02) Confidential Information of the MHL Promoters April 2013



\o 214/391
A M H L MHL™ (Mobile High-definition Link)

Compliance Test Specification -- Main Required Methods

4. Configure MHL Signal Generator to send out test patterns with 1kHz sine wave using maximum N
parameter.
a. If A/V Display with DUT attached reproduces 1kHz sine wave with no distortion, then continue to
test, else FAIL.
b. The corresponding audio format selection is under the "Audio Format" pull-down menu.
5. Repeat the test from step 2 for PCM_2CH_32kHz, PCM_2CH_44.1kHz and PCM_2CH_48kHz indicated in
the CDF.
6. If any of the Audio modes fails the test, then FAIL, else PASS.

5.2.4 HDCP Test

5.2.4.1 HDCP

Application: Dongle

524.1.1 Test Objective
Verify that Dongle complies with HDCP.

5.2.4.1.2 References
[MHL] Section 11.3 HDCP Compliance.

5.2.4.13 Required Test Equipment
HDCP Emulator

52.4.14 Required Methodology

1. If CDF_HDCP_SUPPORT field in CDF is “YES”, then continue to test, else end test with PASS (SKIP).

2. Follow the HDCP CTS procedure. If the CDOF_HDCP_REPEATER field in the CDF is “YES”, then include all
HDCP Repeater tests.

3. If all tests in HDCP CTS pass, then PASS; else FAIL.

*Note: HDCP test tool must support clock stretch.
5.2.5 EDID Test and Device Capability / Device Status Register Test

5.2.5.1 EDID Test

Application: Dongle

5.25.1.1 Test Objective
Verify that downstream Sink EDID is accessible through Dongle.

5.2.5.1.2 References
[MHL] Section 10.3 EDID Access.

5.2.5.1.3 Required Test Equipment
MHL Signal Generator
Downstream display device which supports both 50Hz and 60Hz video modes.
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5.2.5.1.4 Required Methodology

Noukrwpnek

b.
C.

Connect MHL Sink test equipment to DUT.

Wait until SET_HPD command is received.

Read BlockO. If Extension Flag(byte Ox7E) is O, then FAIL, else read all extended blocks.
If check_sum is correct, then continue to test, else FAIL.

Read BlockO and extended blocks again and compare.

If they do not match, then FAIL.

Examine EDID:

a.

For each video mode in the EDID which has an MHL clock frequency less than or equal to the
MHL clock frequency limit in the CDF_CR_BANDWIDTH field of the CDF:

i. If all Video Modes in the CDF are found in the EDID, then continue to test, else FAIL.
If all Pixel Encodings in the CDF are found in EDID, then continue to test, else FAIL.
If all audio modes in the CDF are found in EDID, then PASS, else FAIL.

5.2.5.2 Device Capability Register

Application: Dongle

5.2.5.2.1 Test Description
Verify that Device Capability Registers have accurate value.

5.2.5.2.2 Reference
[MHL] Section 7.8.1 Device Capability Registers

5.2.5.2.3 Required Test Equipment

MHL Signal Generator

5.2.5.2.4 Required Methodology
Perform the test in the following steps:

1. Connect DUT to MHL Signal Generator.
2. Configure MHL Signal Generator read DUT’s MHL Capability Register.
3. Examine the values:

a.

If the values in MHL_VERSION(offset:0x01) register does not match the CDF_CR_MHL_VERSION
field in the CDF, then FAIL.

If DEV_TYPE in the DEV_CAT(Offset:0x02) register is not 0b0001:Sink, then FAIL.

If POW in the DEV_CAT(offset:0x02) register does not match the CDF_CR_POW field in the CDF,
then FAIL.

If ADOPTER_ID_H(Offset:0x03) or ADOPTER_ID_L(offset:0x04) registers do not match the
corresponding CDF_CR_ADOPTER_ID_H and CDF_CR_ADOPTER_ID_L fields in the CDF, then
FAIL.

If SUPP_RGB444, SUPP_YCBCR444, SUPP_YCBCR422, SUPP_PPIXEL, SUPP_ISLANDS or SUPP_VGA
bits in the VID_LINK_MODE(offset:0x05) register do not match the corresponding
CDF_CR_SUPP_RGB444, CDF_CR_SUPP_YCBCR444, CDF_CR_SUPP_YCBCR422,
CDF_CR_SUPP_PPIXEL, CDF_CR_SUPP_ISLANDS and CDF_CR_SUPP_VGA fields in the CDF, then
FAIL.
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f. If SUPP_VT in VIDEO_TYPE is Ob1 and if VT_GRAPHICS, VT_PHOTO, VT_CINEMA or VT_GAME bits
in VIDEO_TYPE register(offset:0x07) do not match the corresponding CDF_CR_VT_GRAPHICS,
CDF_CR_VT_PHOTO, CDF_CR_VT_CINEMA or CDF_CR_VT_GAMIE fields in the CDF, then FAIL.

g. If LD_DISPLAY, LD_VIDEO, LD_AUDIO, LD_MEDIA, LD_TUNER, LD_RECORD, LD_SPEAKER, or
LD_GUI bits in the LOG_DEV_MAP(offset:0x08) register do not match the corresponding
CDF_CR_LD_DISPLAY, CDF_CR_LD_VIDEO, CDF_CR_LD_AUDIO, CDF_CR_LD_MEDIA,
CDF_CR_LD_TUNER, CDF_CR_LD_RECORD, CDF_CR_LD_SPEAKER, CDF_CR_LD_GUI fields in the
CDF, then FAIL.

h. If BANDWIDTH(offset:0x09) register, which is expressed in terms of 5’s of megahertz, does not
match the CDF_CR_BANDWIDTH field in the CDF, then FAIL.

i. Check the following support bits in the FEATURE_FLAG register against the CDF:

= |f RCP_SUPPORT does not match CDF_CR_RCP_SUPPORT, then FAIL.

= |f RAP_SUPPORT does not match CDF_CR_RAP_SUPPORT, then FAIL.

= |f SP_SUPPORT does not match CDF_CR_SP_SUPPORT, then FAIL.

= |f UCP_SEND_SUPPORT does not match CDF_CR_UCP_SEND_SUPPORT, then FAIL.
= |f UCP_RECV_SUPPORT does not match CDF_CR_UCP_RECV_SUPPORT, then FAIL.

j.  If DEVICE_ID_H(Offset:0x0b) or DEVICE_ID_L(offset:0x0c) do not match the corresponding
CDF_CR_DEVICE_ID_H and CDF_CR_DEVICE_ID_L fields in the CDF, then FAIL.

k. If SP_SUPPORT bit is Ob1 and if SCRATCHPAD_SIZE(offset:0x0d) register does not match the
CDF_CR_SCRATCHPAD_SIZE field in the CDF, then FAIL.

I. If INT_SIZE or STAT_SIZE fields in INT_STAT_SIZE register(offset:0x0e) do not match the
corresponding CDF_CR_INT_SIZE and CDF_CR_STAT_SIZE fields in the CDF, then FAIL.

4. If all register values match the corresponding CDF field, then PASS.

5.2.5.3 Device Status Registers Test

Application: Dongle

5.2.5.3.1 Test Description
Verify that Device Status Registers have proper values.

5.2.5.3.2 Reference
[MHL] Section 7.8.1 Device Capability Registers

5.2.5.3.3 Required Test Equipment
MHL Signal Generator

5.2.5.34 Required Methodology

1. Connect DUT to MHL Signal Generator while let the MHL Signal Generator monitoring LINK_MODE status
register.

2. Wait until DUT writes PATH_EN =1.
When PATH_EN =1, examine TMDS line. If TMDS lines are terminated to Zgysense tmps, then FAIL, else
continue to test.

4. Write PATH_EN =1 into DUT.

5. Examine TMDS line. If TMDS lines are terminated to Zgysense tvps, then PASS, else FAIL.
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5.2.6 RCP Sub-Commands Tests

5.2.6.1 RCP Sub-Command Receiving Test

Application: Dongle

5.2.6.1.1 Test Objective
Verify that DUT responds properly to all incoming RCP sub-commands, according to the logical device type of types
indicated in the CDF.

5.2.6.1.2 References

[MHL] Section 7.7.8.1 Support when Receiving RCP Command
[MHL] Table 7-17 Key Code Receiving Support Map

[MHL] Section 7.7.8.2 Sink Support Sending RCP Command
[MHL] Table 7-18 Key Code Sending Support Map for Sink
[MHL] Table 7-16 Key Code Behaviors

5.2.6.1.3 Required Test Equipment
MSC Test Tool

5.2.6.14 Required Methodology
1. If CDF_RCP_RECEIVE field in CDF is “YES”, then continue to test, else end test with PASS (SKIP).
2. Examine the Logical Device Type field in the CDF.
a. If no Logical Device Type is defined, then FAIL, else continue to test.
3. For each logical device type marked in the CDF:
a. Send each RCP command marked in for the Logical Device in MHL Specification Table 7-17.
b. If A/V Display with DUT attached does not demonstrate proper behavior as listed in the MHL
Specification Table 7-16, then FAIL.
4. If any additional RCP sub-commands are defined in the CDF, repeat the test in step 3 for the additional
RCP sub-commands.
5. |f CDF_LOG_DEV_MAP_CHANGE in the CDF is “YES”, then follow instructions in the CDF to change the
DUT’s LOG_DEV_MAP setting to each supported value, and repeat steps 3-4.
6. If all RCP sub-commands are verified, then PASS.

5.2.6.2 RCP Sub-Command Transmitting Test

Application: Dongle

5.2.6.2.1 Test Objective
Verify that DUT transmits properly each required RCP sub-command, according to the logical device type of types
indicated for the Dongle DUT in the CDF.

5.2.6.2.2 References

[MHL] Section 7.7.8.1 Support when Receiving RCP Command
[MHL] Table 7-17 Key Code Receiving Support Map

[MHL] Section 7.7.8.2 Sink Support Sending RCP Command
[MHL] Table 7-18 Key Code Sending Support Map for Sink
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[MHL] Table 7-16 Key Code Behaviors

5.2.6.2.3 Required Test Equipment
MHL Signal Generator

5.2.6.2.4 Required Methodology

1. If CDF_RCP_SEND field in CDF is “YES”, then continue to test, else end test with PASS (SKIP).

2. Configure A/V Display with attached DUT to send each of RCP sub-commands marked in the CDF Table 12,
and verify the opcode.

3. If opcode does not match, then FAIL.

4. Repeat from step 2 for all RCP commands marked in the CDF Table 12.

5. If CDF_LOG_DEV_MAP_CHANGE in the CDF is “YES” then follow instructions in the CDF to change the
DUT’s LOG_DEV_MAP setting to each supported value, and repeat steps 2-4.

6. If all opcode match, then PASS.

5.2.7 RAP Sub-Commands Test

5.2.7.1 RAP and RAPK Sub-Commands Test

Application: Sink

5.2.7.1.1 Test Objective
Verify that the Sink DUT supports RAP sub-commands and responds with the proper behavior.

5.2.7.1.2 References

[MHL] Section 7.6 Request Action Protocol Sub-commands.

[MHL] Table 7-11 MSC Request Action Protocal Sub-Command Action Codes.
[MHL] Table 7-12 MSC Request Action Protocal Status Codes.

5.2.7.1.3 Required Test Equipment
MHL Signal Generator

5.2.7.1.4 Required Methodology
1. If CDF_RAP_SUPPORT field in the CDF is YES, then continue to test, else PASS(SKIP).
2. Send “Poll”: Opcode(0x00) to the DUT.
a. Ifthe DUT responds with RAPK and Status Code “No Error”: 0x00, then continue to test, else FAIL.

b. If the DUT responds with RAPK and Status Code “Unrecognized Action Code”: 0x01 or
“Unsupported Action Code”: 0x02, then FAIL, else continue to test.

c. Ifthe DUT responds with RAPK and Status Code “Responder Busy”: 0x03 then, wait 1 second and
repeat from the beginning of step 2.

b.
C.
4. Send “CONTENT_OFF”: Opcode(0x11) to the DUT.

a. Ifthe DUT responds with RAPK and Status Code “No Error”: 0x00 and if the DUT stops rendering
test patterns then PASS, else FAIL.
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b. If the DUT responds with RAPK and Status Code “Unrecognized Action Code”: 0x01 or
“Unsupported Action Code”: 0x02, then FAIL, else continue to test.

c. If the DUT responds with RAPK and Status Code “Responder Busy”: 0x03 then wait 1 second then
repeat from the beginning of step 3.

5. Send “CONTENT_ON”: Opcode(0x10) to the DUT.

a. If the DUT responds with RAPK and Status Code “No Error”: 0x00 and if the DUT renders test
patterns, then continue to test, else FAIL.

b. If the DUT responds with RAPK and Status Code “Unrecognized Action Code”: 0x01 or
“Unsupported Action Code”: 0x02, then FAIL, else continue to test.

c. Ifthe DUT responds with RAPK and Status Code “Responder Busy”: 0x03 then wait 1 second then
repeat from the beginning of step 4.

6. If DUT passes all step 2-4, then PASS, else FAIL.
5.2.8 3D Video Test

5.2.8.1 3D Video Mode Support Data

Application: Dongle

5.2.8.1.1 Test Objective
Verify that the Dongle DUT responds to 3D_REQ and sends the list of 3D video modes supported by the DUT.

5.2.8.1.2 References
[MHL] Section 5.9.1 3D Video Support Detection
[MHL] Table 5-3 3D Video Format Data Structure in WRITE_BURST

5.2.8.1.3 Required Test Equipment
MHL Signal Generator

5.2.8.14 Required Methodology
1. If CDF_VIDEO_3D field in the CDF is YES, then continue to test, else PASS(SKIP).
2. After discovery, wait until DCAP_RDY in the DUT becomes Ob1, then write 3D_REQ in Interrupt Register4
to Ob1.

3. If DUT transmits the list of 3D video modes that DUT supports by a sequence of WRITE_BURST, then
continue to test, else FAIL.

4. If a byte-wide sum of all data bytes of each WRITE_BURST, including the checksum itself, equals zero, then
continue to test, else FAIL.

5. Examine the list of 3D video modes. The list may contain additional modes not specified in the CDF but all
modes listed in the CDF must be contained in the list. If TRUE, then PASS, else FAIL.

6.

5.2.8.2 3D Video Format

Application: Dongle

5.2.8.2.1 Test Objective
Verify that the Dongle DUT supports the required and optional 3D Video Modes.
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5.2.8.2.2 References
[MHL] Section 5.9.4 3D Video Support Requirements
[MHL] Section 5.9.4.2 MHL Sink 3D Video Mode Support Requirements

5.2.8.2.3 Required Test Equipment
MHL Signal Generator

5.2.8.2.4 Required Methodology

If CDF_VIDEO_3D field in the CDF is YES, then continue to test, else PASS(SKIP).

Configure MHL Signal Generator to send out test patterns in one of the 3D video formats in the CDF.
If DUT displays the patterns with no distortion, then continue to test, else FAIL.

Repeat the test from step 2 for all 3D video formats indicated in the CDF.

If none of the video format fails, then PASS.

vk W Re

5.2.8.3 3D Video Format in PackedPixel Mode

Application: Dongle

5.2.8.3.1 Test Objective
Verify that the Dongle DUT supports required and optional 3D Video Modes which use PackedPixel Mode.

5.2.8.3.2 References
[MHL] Section 5.9.4 3D Video Support Requirements
[MHL] Section 5.9.4.2 MHL Sink 3D Video Mode Support Requirements

5.2.83.3 Required Test Equipment
MHL Signal Generator

Sink device which supports 3D PackedPixel Modes

5.2.83.4 Required Methodology

1. If CDF_VIDEO_3D field in the CDF is “YES”, then continue to test, else end test with PASS (SKIP).

2. If CDF_VIDEO_PACKEDPIXEL field in the CDF is “Yes”, and if DUT accepts 59.94/60Hz video formats from
any other analog or digital video input, and if CDF_VIDEO_1280x720P_60_3D_Frame field in the CDF is
“No”, then FAIL, else continue to test.

3. If CDF_VIDEO_PACKEDPIXEL field in the CDF is “Yes”, and if DUT accepts 50Hz video formats from any
other analog or digital video input, and if CDF_VIDEO_1280x720P_50_3D_Frame field in the CDF is “No”,
then FAIL, else continue to test.

4. |f CDF_VIDEO_PACKEDPIXEL field in the CDF is “Yes”, and if CDF_VIDEO_1920x1080p_24_3D_Frame field
in the CDF is “No”, then FAIL, else continue to test.

5. Configure MHL Signal Generator to send out test patterns in one of the 3D video formats indicated in the
CDF which use PackedPixel Mode.

6. If DUT displays the patterns with no distortion, then continue to test, else FAIL.

Repeat test steps 5-6 for all 3D video formats indicated in the CDF which use PackedPixel Mode.

8. If none of the video formats fails, then PASS.
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5.2.9 UCP Sub-Command Tests
The test implementation shall include UTF character sequences for all lengths of characters (1 to 4 8-bit bytes or

octets), with both invalid and valid values in each of those lengths.

5.2.9.1 UCP Sub-Commands Receiving Test

‘ Application: Dongle

5.29.1.1 Test Objective
Verify that DUT responds to valid UCP sub-commands by displaying the character or characters sent in the UCP
command, or response to invalid UCP sub-commands by displaying an error message.

5.29.1.2 References
[MHL] Section 7.8.4 MSC UTF-8 Character Protocol Support Requirements

5.29.1.3 Required Test Equipment
TBD.

The test implementation shall include UTF character sequences for all lengths of characters, with both invalid and

valid values in those lengths.

529.14 Required Methodology
1. If CDF indicates CDF_UCP_RECV_SUPPORT=1 then continue test, else PASS (SKIP).
2. Connect the Test Equipment to the DUT.
3. Perform discover sequence between the Test Equipment and the DUT.
a. If DUT fails to discover properly, then FAIL.
4. For each UCP command described in the CDF, perform the following steps:

a. Enterinto the test equipment the expected character or character sequence to send to the DUT,

according to the information in the CDF entry.

b. Configure the DUT to receive the selected character or character sequence. Use the Application
or other software on the DUT as described in the CDF with field CDF_UCP_RECV_APPLICATION.
Trigger the sending of the character or character sequence by Test Equipment action to the DUT.
Test Equipment displays all bits and interpretation of the UCP payload(s) it sends.

DUT displays all bits and interpretation of the UCP payload(s) it receives.

Test Engineer compares the DUT displayed data with the Test Equipment data.

If the payload received by the DUT does not match that sent by the Test Equipment, then FAIL.
5. If DUT passes all iterations of the test, then PASS. Else FAIL.

ta - o o O

5.2.9.2 UCP Sub-Commands Transmitting Test

Application: Dongle

5.29.2.1 Test Objective
Verify that DUT sends valid UCP sub-commands by initiating the sending of UTF-8 characters in various formats
through the user interface on the DUT.
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5.29.2.2 References
[MHL] Section 7.8.4 MSC UTF-8 Character Protocol Support Requirements

5.29.2.3 Required Test Equipment
TBD

5.29.2.4 Required Methodology
1. If CDF indicates CDF_UCP_SEND_SUPPORT=1 then continue test, else PASS (SKIP).
2. Connect the Test Equipment to the DUT.
3. Perform discover sequence between the Test Equipment and the DUT.
a. If DUT fails to discover properly, then FAIL.
4. For each UCP command described in the CDF, perform the following steps:

a. Enterinto the test equipment the expected character or character sequence from the DUT,

according to the information in the CDF entry.

b. Configure the DUT to send the selected character or character sequence. Use the Application or
other software on the DUT as described in the CDF with field CDF_UCP_SEND_APPLICATION.
Trigger the sending of the character or character sequence by user action on the DUT.

Test Equipment displays all bits and interpretation of the UCP payload(s) it receives.
If the Test Equipment displays “Mismatch in received UCP information”, then FAIL.

- 0 a0

5. If DUT passes all iterations of the test, then PASS. Else FAIL.
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5.3 CBUS Tests

Test the CBUS timing and functionality of the Dongle DUT. Many of the tests in this section use common test
equipment setups and common methodologies (listed in 5.3.1). These common elements are delineated before
the individual tests.

Note 1: Preparation: Dongles may be in an Unpowered or Standby state prior to testing. Except where indicated,
testing assumes that a suitable method, as specified in the CDF, is used to put the Dongle into an Active state
before testing begins.

Note 2: Typical resistances, capacitances, and timings: Where called out, use Zcgys_source_piscover{typ},
Zcgus_source_onttyp}, Ccgus=minimum possible tester capacitance and Tgir_cpus{typ}.

Note 3: Continuous monitoring: Continuous monitoring assumes that a parameter measurement is checked
continuously for the duration of the testing. Continuous monitoring is usually applied to detect out of range
voltage levels and timings.

5.3.1 CBUS Dongle DUT Common Test Equipment Setups

Each of the tests in Section 4.3 uses one of the common test setups in this section or defines a unique test setup.
Refer back to this section for the list of equipment for a particular test using the hyperlink if one is shown in the
individual test definition.

5.3.2 CBUS Dongle DUT Common Required Methodologies
Many of the tests in Section 3.3 use a common methodology, followed by test steps specific to the individual test
definition. Refer back to this section for the initial test steps using the hyperlink if one is shown in the individual
test definition.

5.3.2.1 Tester_Source_Discovery Procedure

1) Start Continuous Monitor procedures.

2) Set Tester Source to use its Source Discovery engine to enable normal MHL discovery.

3) Set Tester Source port to not drive the VBUS.

4) Set Tester Source to drive high impedance pull-downs on MHL+ and MHL- for observability.

5) Set Tester Source to set the CBUS to high impedance for Tsgc_cgus_rioat-

6) Set Tester Source to apply Zcgus_sre_piscoverityp} pull-up resistor to CBUS.

7) Tester Source will pause until it thinks it sees a Zcgys_poncte_piscover resistor.

8) If Tester Source does not detect Dongle DUT driving VBUS, then Tester Source will drive VBUS itself, then wait
TSRC_VBUS_OUT_TO_STABLE-

9) Set Tester Source to start normal Device Discovery by sending wake pulses.

10) Tester Source then drives Device Discovery pulses.

11) After discovery completes, Tester Source will change its CBUS pull-up to Zcgys_src_on{typ}.

5.3.2.2 Tester_Source_R_Discovery Procedure

1) Start Continuous Monitor procedures.

2) Set Tester Source to use its Source Discovery engine to enable normal MHL discovery.

3) Set Tester Source port to not drive the VBUS.

4) Set Tester Source to drive high impedance pull-downs on MHL+ and MHL- for observability.

5) Set Tester Source to set the CBUS to high impedance for Tsgc_cgus_rioat-

6) Set Tester Source to apply Zcpus_src_piscoverityp} pull-up resistor to CBUS.

7) Tester Source will pause until it thinks it sees a Zcgys_poneLe_piscover resistor.

8) If Tester Source does not detect Dongle DUT driving VBUS, then Tester Source will drive VBUS itself, then wait

Tsrc_vBUS_OUT TO_STABLE-
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9) Set Tester Source to start normal Device Discovery by sending wake pulses.
10) Tester Source then drives Device Discovery pulses.
11) After discovery completes, Tester Source will change its CBUS pull-up to TEST_RESISTOR.

5.3.2.3 Tester_Source_Modified_Discovery Procedure

1) Start Continuous Monitor procedures.

2) Set Tester Source to use its Source Discovery engine to enable normal MHL discovery.

3) Set Tester Source port to not drive the VBUS.

4) Set Tester Source to drive high impedance pull-downs on MHL+ and MHL- for observability.

5) Set Tester Source Wake Pulse HIGH time to TEST_WAKE_PULSE_HIGH.

6) Set Tester Source Wake Pulse LOW time to TEST_WAKE_PULSE_LOW.

7) Set Tester Source Wake Pulse gap time to TEST_WAKE_PULSE_GAP.

8) Set Tester Source Wake Pulse discover time to TEST_WAKE_PULSE_DISCOVER.

9) Set Tester Source discovery pulse HIGH time to TEST_DISCOVERY_PULSE_HIGH.

10) Set Tester Source discovery pulse LOW time to TEST_DISCOVERY_PULSE_LOW.

11) Set first discovery pulse to have HIGH width of TEST_FIRST_DISCOVERY_PULSE_HIGH.

12) Set first discovery pulse to have LOW width of TEST_FIRST_DISCOVERY_PULSE_LOW.

13) Set fifth discovery pulse to have HIGH width of TEST_FIFTH_DISCOVERY_PULSE_HIGH.

14) Set fifth discovery pulse to have LOW width of TEST_FIFTH_DISCOVERY_PULSE_LOW.

15) If called out, set Tester Source Discovery Engine to send TEST_EXTRA_PULSES discovery pulses.
The default sends 6 discovery pulses.

16) Set Tester Source to set CBUS to high impedance for Tsgc_caus_rloat-

17) Set Tester Source to apply Zcsus_src_piscoverityp} pull-up resistor to CBUS.

18) Tester Source will pause until it thinks it sees a Zcgys_ponete_piscover resistor.

19) If Tester Source does not detect Dongle DUT driving VBUS, then Tester Source will drive VBUS itself, then wait
TSRC_VBUS_OUT_TO_STABLE-

20) Set Tester Source to start normal device discovery by sending wake pulses.

21) Tester Source then drives Device Discovery pulses.

22) After discovery completes, Tester Source will change its CBUS pull-up to Zcsys_src_onf{typ}-
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5.3.2.4 Tester Source Device Capability Registers

Unless changed in specific tests, the Tester will exhibit the following Device Capability Register contents:

Table 5-1. Tester Source Device Capability Registers
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Register Name Register Value Description
0 DEV_STATE 0x00 Reserved
1 MHL_VERSION 0x20 Level of MHL Spec supported

DEV_CAT 0x02 Identify the type of MHL system (Source)
3 | ADOPTER_ID_H iﬂe;::fsgtﬂfe':e"t High-order byte of Adopter ID
4 | ADOPTER_ID L ij;:g'f:?t‘:;fe“:e“t Low-order byte of Adopter ID
5 | VID_LINK_MODE 0x37 List of link modes supported for Video
6 | AUD_LINK_MODE | 0x03 List of link modes supported for Audio
7 VIDEO_TYPE 0x80 Video Type Support
8 LOG_DEV_MAP 0x06 Logical Device Map
9 BANDWIDTH OxOF Link Bandwidth limit
10 | FEATURE_FLAG 0x07 Flags for MHL Optional feature
11 | DEVICE_ID_H ﬁ;:gfsgtﬂfer:ent High-order byte of system identifier
12 | DEVICE_ID_L 'S\;e;::fsgttﬂ:}er:ent Low-order byte of system identifier
13 | SCRATCHPAD_SIZE | 0x10 Count of Scratchpad registers
14 | INT_STAT_SIZE 0x33 Count of interrupt and status registers
15 | No Name 0x00 Reserved

5.3.3 Link Layer Electrical - Dongle: Absolute Maximum Voltages

Monitor the voltages on VBUS and CBUS wires continuously to make sure they never exceed their absolute
maximum values.

5.3.3.1 Common Test Environment

5.3.3.1.1 Test Objective
5.3.3.1.2 References
5.3.3.1.3 Required Test Equipment

Use one of the CBUS Source DUT Common Test Equipment Setups.

5.3.3.1.4
Define the following continuous monitor procedure. It will be executed before any other test procedure in the

Required Methodology

CBUS Test Suite. This continuous monitor procedure will remain in effect throughout all following CBUS tests.

1. Set Tester Source VBUS Limit comparator to appropriate voltage.
2. Set Tester Source CBUS Limit comparator to appropriate voltage.
3. Set Tester Source to report VBUS Limit errors. If VBUS limit is violated, then FAIL.
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4. Set Tester Source to report CBUS Limit errors. If CBUS limit is violated, then FAIL.
5. If no limits are violated, then PASS, else FAIL.

5.3.3.2 CBE-Dongle: VBUS Absolute Maximum Positive Voltage

Application: Dongle

5.3.3.2.1 Test Objective
Continuous monitor the VBUS wire to make sure it never exceeds the absolute maximum positive voltage.

5.3.3.2.2 References
[MHL] Section 13.9.1.1; Table 13-21: Vygys_tp2_sink_prv; VvBus_Tp1_sRc_bRv

5.3.3.2.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

5.3.3.24 Required Methodology
Continuous monitor runs in the background.

FAIL if VBUS positive limit is exceeded.
If all preceding steps pass, then PASS; else FAIL.

5.3.3.3 CBE-Dongle: CBUS Absolute Maximum Positive Voltage

Application: Dongle

5.3.3.3.1 Test Objective
Continuous monitor the CBUS wire to make sure it never exceeds the absolute maximum positive voltage.

5.3.3.3.2 References
[MHL] Section 13.10.1; Table 13-23: CBUS Absolute Max Voltage

5.3.3.3.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

5.3.3.34 Required Methodology
Continuous monitor runs in the background.

FAIL if CBUS positive limit is exceeded.
If all preceding steps pass, then PASS; else FAIL.

5.3.4 Link Layer Electrical - Dongle DUT Output: Discovery Impedance
Verify that a Dongle DUT in DONGLEO state which is supposed to have a valid Zcgys_poneie_piscover While VBUS ==

exhibits the correct resistance at various CBUS voltages.

5.3.4.1 CBE-Dongle: Powered-Ofchgus_DgN(;LE_mscgVER

Application: Dongle

5.34.1.1 Test Objective
Verify that Dongle DUT Zcgys_ponete_piscover i Within proper limits when no power is applied.
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5.3.4.1.2 References

[MHL] Section 8.2.3; Table 8-5; DONGLEO

[MHL] Section 13.10.1; Table 13-27; Zcgys_poneLe_piscover
[MHL] Section 13.10.1.1; Table 13-30: Tsgc_caus_rioat

53.4.1.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

53.4.1.4 Required Methodology
Execute the following test procedure once for each row in Table 5-2, substituting TEST_CBUS_VOLTAGE:

1. If procedure CDF_PROC_SET_STANDBY is empty in the CDF, then PASS (SKIP).

2. If procedure CDF_PROC_SET_STANDBY does not put the DUT into state DONGLE9, then PASS (SKIP).

3. If necessary, connect Dongle DUT to Tester Source port.

4. For the duration of this test, disconnect the Dongle DUT from the downstream device, and disconnect
power from the Dongle DUT.

5. Set Tester Source port to disconnected state.

6. Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.

7. Tester does not drive VBUS.

8. Tester Source applies TEST_CBUS_VOLTAGE to CBUS through Zcgys_src_piscover{typ}-

9. Tester Source measures the Dongle DUT discovery resistance.

10. FAIL if DUT Pull-down resistor is not in valid range (800 Ohm <= Zgys poneie_piscover <= 1200 Ohm).
11. If all preceding steps pass, then PASS; else FAIL.

Table 5-2. Powered-Off Zcgys_poneLe_piscover

TEST_CBUS_ VOLTAGE Purpose

ZCBUS DONGLE DISCOVER @ VBUS == OV, 0.262V <= CBUS measured Voltage
1 1.9v ~ -

<=0.367V

5.3.4.2 CBE-Dongle: VBUS-Powered Zcgys ponGLE.DISCOVER

Application: Dongle

5.34.2.1 Test Objective
Verify that Dongle DUT Zcgys_poneie_piscover is Within proper limits when powered by the Source VBUS.

5.3.4.2.2 References

[MHL] Section 8.2.3; Table 8-5; DONGLEO

[MHL] Section 13.10.1; Table 13-27; Zcgys_ponte_piscover
[MHL] Section 13.10.1.1; Table 13-30: Tspc_caus_rloat

5.3.4.2.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

5.3.4.2.4 Required Methodology
Execute the following test procedure once for each row in Table 5-3, substituting TEST_CBUS_VOLTAGE:
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1. If the CDF value CDF_D_ACCEPTS_POWER_FROM_SOURCE indicates that the DUT cannot be powered by
the Tester Source, then end the test with PASS (SKIP).

2. If the CDF value CDF_D_POWERED indicates that the DUT is a Powered Dongle, disconnect power from

the Dongle DUT.

If necessary, connect Dongle DUT to Tester Source port.

If necessary, connect the Dongle DUT to the downstream device.

Set Tester Source port to disconnected state.

Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.

Tester drives the VBUS, then waits Tsrc vaus_out To_stase{min}.

Tester Source applies TEST_CBUS_VOLTAGE to CBUS through Zcgys_src_piscover{typ}-

Tester Source measures the Dongle DUT discovery resistance.

10. FAILif DUT Pull-down resistor is not in valid range (800 Ohm <= Zcgys_poneLe_piscover <= 1200 Ohm).
11. If all preceding steps pass, then PASS; else FAIL.

LN AW

Table 5-3. VBUS-Powered Zcgys_poneLe_piscover

TEST_CBUS_ VOLTAGE Purpose

ZCBUS_DONGLE_DISCOVER @ VBUS == OV, 0.262V <= CBUS measured Voltage <=

! 1.9v 0.367V

5.3.4.3 CBE-Dongle: Locally-Powered Zcsys poNGLE DISCOVER

Application: Dongle

5.34.3.1 Test Objective
Verify that Dongle DUT Zcgys_ponete_piscover i Within proper limits when powered by its own power supply.

5.3.4.3.2 References

[MHL] Section 8.2.3; Table 8-5; DONGLEO

[MHL] Section 13.10.1; Table 13-27; Zcgys_poneLe_piscover
[MHL] Section 13.10.1.1; Table 13-30: Tsgc_caus_rioat

5.3.4.3.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

5.3.4.3.4 Required Methodology
Execute the following test procedure once for each row in Table 5-4, substituting TEST_CBUS_VOLTAGE:

1. If the CDF value CDF_D_POWERED indicates that the DUT is a Powered Dongle, then continue, else end
test with PASS (SKIP).

If necessary, connect Dongle DUT to Tester Source port.

If necessary, connect the Dongle DUT to the downstream device, and connect power to the Dongle DUT.
Set Tester Source port to disconnected state.

Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.

Tester does not drive VBUS.

Tester Source applies TEST_CBUS_VOLTAGE to CBUS through Zcgys_src_piscover{typ}-

Tester Source measures the Dongle DUT discovery resistance.

O N U hE WD
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9. FAILif DUT Pull-down resistor is not in valid range (800 Ohm <= Z¢gys ponte_piscover <= 1200 Ohm).
10. If all preceding steps pass, then PASS; else FAIL.

Table 5-4. Self-Powered Zcgys poncLe_piscover

TEST_CBUS_ VOLTAGE Purpose

Zcsus ponGLE piscover @ VBUS == 0V, 0.262V <= CBUS measured voltage <=
1 1.9v - -
0.367V
5.3.5 Link Layer Timing - Dongle DUT Output: Pre-Discovery

Measure the timing of the Dongle DUT as it optionally signals the Source that a discovery sequence is invited.

5.3.5.1 CBT-Dongle: Time from Dongle Power applied until Dongle CBUS leaves HIGH-Z

Application: Dongle

5.3.5.1.1 Test Objective
Verify that Dongle DUT notices that it has transitioned from No Dongle Power applied to Dongle Power applied,

and exhibits first Icaus_LeAK_SINK» then a valid ZBUS_DONGLE_DISCOVER-
Behavior is required for a Dongle, but it only leaves HIGHZ mode when it can meet other timing specs.

5.3.5.1.2 References

[MHL] Section 7.8.1.3; Table 7-25; POW

[MHL] Section 8.2.3 (DONGLEO -> DONGLE4)

[MHL] Section 13.10.1.1; Table 13-30; Tsik_csus_rLoaT
[MHL] Section 13.10.1.2; Table 13-32; Tponete_pcap_cHe
[MHL] Section 13.10.1; Table 13-27; lcpus_eak_sink

[MHL] Section 13.10.1; Table 13-29; Tgink_reany To_piscover

5.3.5.1.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

5.3.5.1.4 Required Methodology

1. If the CDF value CDF_D_POWERED indicates that the DUT is a Powered Dongle, then continue, else end

test with PASS (SKIP).

If necessary, connect Dongle DUT to Tester Source port.

If necessary, connect the Dongle DUT to the Downstream device.

Set Tester Source port to disconnected state.

Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.

Tester pulls the CBUS HIGH with a large resistance (100K) for observability.

Remove the Dongle’s Power from the Dongle DUT for at least the Dongle Power-down time in the CDF

value CDF_D_MAX_POWER_DOWN.

Apply external power source to the Dongle DUT.

FAIL if DUT CBUS does not enter HIGH-Z state within the Dongle Power-up time in the CDF value

CDF_D_MAX_POWER_UP.

10. FAILif DUT does enter HIGH-Z state but does not remain there for at least Tsink_caus_rioat

11. FAILif Dongle DUT does not assert a valid Zcgys_poneie_piscover after the float period, but within the time
specified in the CDF value CDF_D_MAX_STANDBY_TO_ACTIVE.

12. Set Tester Source to use its Source Packet engine to ACK everything.

Noukwn
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13. Execute the Tester_Source_Discovery procedure.

14. FAIL if Dongle DUT does not post a DCAP_CHG interrupt within Tpongie_pcap_cng Of the re-assertion of
ZCBUS_DONGLE_DISCOVER-

15. Execute the Tester_Wait_Capability_Registers_Valid procedure.

16. FAIL if the procedure indicates TIMEOUT.

17. Tester Source does READ_DEVCAP of register DEV_CAT.

18. FAIL if READ_DEVCAP fails.

19. FAIL of POW bit is not 1.

20. FAIL if VBUS does not stay HIGH, driven by the Powered Dongle.

21. Note the presentation of Zcgys_ponete piscover €an be delayed arbitrarily by the Dongle not being ready.

22. If all preceding steps pass, then PASS; else FAIL.

5.3.6 Link Layer Electrical - Dongle DUT Output: Arbitration/Sync/Data Signaling
Measure the electrical behavior of the Dongle DUT as it drives Arbitration, Sync, and Data pulses.

5.3.6.1 CBE-Dongle: Post-Discovery Passive Pulldown Zcgys poneLe on Resistance

Application: Dongle

5.3.6.1.1 Test Objective
Verify that Dongle DUT Zcgys_ponete_on has correct value.

5.3.6.1.2 References
[MHL] Section 13101, Table 13'27, ZCBUS_DONGLE_ON

5.3.6.1.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

5.3.6.1.4 Required Methodology
If necessary, connect Dongle DUT to Tester Source port.

=

Apply power to the Dongle DUT.

Set Tester Source port to disconnected state.

Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.
Set Tester Source to use its Source Packet engine to ACK everything.

Execute the Tester_Source_Discovery procedure.

Wait Toink_conn{max} from the rising edge of the last discovery pulse.

Measure impedance on dongle side CBUS as Zcgys_meas-

© WO NOY AN

. FAIL if ZCBUS_MEAS is not Wlthln the Va”d ZCBUS_DONGLE_ON range.
10. If all preceding steps pass, then PASS; else FAIL.

5.3.6.2 CBE-Dongle: CBUS Capacitance

Application: Dongle

5.3.6.2.1 Test Objective
Verify that the Dongle DUT has a low-enough input capacitance.

5.3.6.2.2 References
[MHL] Section 13101, Table 13-27: CDONGLE_CBUS
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5.3.6.2.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

5.3.6.2.4 Required Methodology
The “Dongle Expected Capacitance” is found in the CDF value CDF_D_MAX_CBUS_CAP.

Characterize the capacitance of the Test Equipment, so that it can be subtracted from any measurement of DUT +
Test Equipment.

If necessary, connect Dongle DUT to Tester Source port.

Apply power to the Dongle DUT.

Set Tester Source port to disconnected state.

Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.
Set Tester Source to use its Source Packet engine to ACK everything.

Execute the Tester_Source_Discovery procedure.

Measure the CBUS Capacitance (Ccgys_meas) after DISCOVERY Completes.

FAIL if the calculated Dongle capacitance is greater than Cponaie_caus-

W e NoU e WD R

If all preceding steps pass, then PASS; else FAIL.

NOTE: The capacitance measurement may depend on compliant termination of the CBUS line in the DUT. The test
may result in a FAIL if the resistance Zcgys_sink_on is out of range.

5.3.6.3 CBE-Dongle: Arbitrate/Sync/Data Drive LOW Voltage

Application: Dongle

5.3.6.3.1 Test Objective
Verify that Dongle DUT drives Arbitration, Sync, and Data Pulses with the correct DRIVE LOW voltage.

5.3.6.3.2 References
[MHL] Section 13.10.1; Table 13-23: Vo_caus

5.3.6.3.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

5.3.6.3.4 Required Methodology

If necessary, connect Dongle DUT to Tester Source port.
Apply power to the Dongle DUT.
Set Tester Source port to disconnected state.
Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.
Set Tester Source to use its Source Packet engine to ACK everything.
Execute the Tester_Source_Discovery procedure.
Set Tester Source Zcgys_src_on{min} (4K).
Observe the LOW levels in the waveform while the Dongle DUT arbitrates for the bus.
Set Tester Source to send a GET_STATE to Dongle DUT.
. FAIL if DUT does not eventually arbitrate for the bus to send a data packet to the Tester Source.
. FAIL if DUT does not drive CBUS LOW during the Arbitration, Sync, and Data pulses to a voltage below
Voo caus{max}.
12. If all preceding steps pass, then PASS; else FAIL.

RN AWM R
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5.3.6.4 CBE-Dongle: Arbitrate/Sync/Data Drive HIGH Voltage

‘ Application: Dongle ‘

5.3.6.4.1 Test Objective
Verify that Dongle DUT drives Arbitration, Sync, and Data Pulses with correct DRIVE HIGH voltage.

5.3.6.4.2 References
[MHL] Section 13101, Table 13-23: VOHfCBUS

5.3.6.4.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

5.3.6.4.4 Required Methodology

1. If necessary, connect Dongle DUT to Tester Source port.

2. Apply power to the Dongle DUT.

3. Set Tester Source port to disconnected state.

4. Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.
5. Set Tester Source to use its Source Packet engine to ACK everything.

6. Execute the Tester_Source_Discovery procedure.

7. Set Tester Source Zcgys_src_on t0 maximum value (6K).

8. Observe the HIGH levels in the waveform while the Dongle DUT arbitrates for the bus.

9. Set Tester Source to send a GET_STATE to Dongle DUT.

10. FAIL if DUT does not eventually arbitrate for the bus to send a data packet to the Tester Source.
11. FAILif DUT does not drive CBUS HIGH after the Arbitration, Sync and Data pulses to a voltage above

Vou_csustmin} and below Vo cgusimax}.
12. If all preceding steps pass, then PASS; else FAIL.

Note: Voy_cgus{max} should be measured at the end of the CBUS drive high time Tpgry ni_csus{max} to avoid
failing devices due to impedance/driver signal overshoot.

5.3.7 Link Layer Timing - Dongle DUT Output: Arbitration/Sync/Data in Nanoseconds
Measure the timing of the Dongle DUT as it drives Arbitration and data pulses.

The Dongle DUT output Bit Time must be measured.

5.3.7.1 CBT-Dongle: Arbitration/Sync/Data Active Drive HIGH Duration

Application: Dongle ‘

5.3.7.1.1 Test Objective
Verify that Dongle DUT drives CBUS HIGH, then releases bus, when changing the CBUS from LOW to HIGH. (The
HIGH voltage will be sustained by a Resistor pull-up at the Source end.)

5.3.7.1.2 References
[MHL] Section 7.2.4
[MHL] Section 13101, Table 13-23: TDRV_HI_CBUS

5.3.7.1.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.
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53.7.1.4 Required Methodology
Measure the timings using the method described in Section 2.5.1.1.

If necessary, connect Dongle DUT to Tester Source port.
Apply power to the Dongle DUT.
Set Tester Source port to disconnected state.
Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.
Adjust the Tester resistances and voltages so that the DUT Drive High time is observable.
Set Tester Source to use its Source Packet engine to ACK everything.
Execute the Tester_Source_Discovery procedure.
When the Tester Source receives a command from the DUT, reply with a link level ACK.
Measure the timing of the packets from the Dongle DUT in nanoseconds.
. FAILif DUT has problems doing Discovery.
. FAILif DUT does not arbitrate for access to CBUS to send a command.
. FAIL if the CBUS Drive HIGH time (the period starting when the CBUS goes from LOW to HIGH and lasting
until only the Source resistor pull-up drives the CBUS) is outside the limits set for Tpry ni_csus-
13. Note this test covers driving HIGH at the end of the Arbitration bit time, the Sync bit time, and at rising
edges throughout the data period including the rising edge transition at the mid-point of a bit time when
a DATA 1 is being sent on the wire.
14. If all preceding steps pass, then PASS; else FAIL.

WO NUEwWwNR
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This test does not check the Drive HIGH time for ACK pulses, since this test does not result in Source-driven ACKs.

5.3.7.2 CBT-Dongle: Arbitration/Sync/Data Edge Rate

Application: Dongle

5.3.7.2.1 Test Objective
Verify that Dongle DUT drives Arbitration/Sync/Data and ACK Pulses which have valid Rise or Fall times.

5.3.7.2.2 References

[MHL] Section 13.10.1; Table 13-23: Voy_caus
[MHL] Section 13.10.1; Table 13-23: Vo_caus
[MHL] Section 13.10.1; Table 13-23: T cgys
[MHL] Section 13.10.1; Table 13-23: Tg cgus

5.3.7.2.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

5.3.7.2.4 Required Methodology
Execute the following test procedure once for each row in Table 5-5, substituting TEST_CAPACITOR and
TEST_RESISTOR. Measure the timings using the method described in Section 2.5.1.1.

If necessary, connect Dongle DUT to Tester Source port.

Apply power to the Dongle DUT.

Connect Oscilloscope to Tester to allow it to monitor the Dongle DUT CBUS wire.

Set Oscilloscope to trigger on a rising edge at about 1V.

Set Tester Source port to disconnected state.

Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.
Set Tester Source capacitance to TEST_CAPACITOR.

NoukwneE
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8. Set Tester Source to use its Source Packet engine to ACK everything.

9. Execute the Tester_Source_R_Discovery procedure.

10. When the Tester Source receives a command, reply with a link level ACK.

11. FAILif DUT has problems doing Discovery.

12. FAIL if DUT does not arbitrate for access to CBUS to send a command.

13. For Test 1 FAIL if Arbitration/Sync/Data pulses have a rise time of less than Tg_cgys{min}.
14. For Test 2 FAIL if Arbitration/Sync/Data pulses have a fall time of less than T¢ cgys{min}.

15. For Test 3 FAIL if Arbitration/Sync/Data pulses have a rise time of greater than T cpys{max}.
16. For Test 4 FAIL if Arbitration/Sync/Data pulses have a fall time of greater than T¢ cgys{max}.
17. FAIL if Rise times and Fall times differ by more than the allowed amount: ATg;.

18. If all preceding steps pass, then PASS; else FAIL.

Table 5-5. Arbitration/Sync/Data Edge Rate

TEST_CAPACITOR TEST_RESISTOR Purpose
1 minimum Tester cap Zcpus_source_onimax} | Arbitration/Sync/Data Rise time MIN
2 minimum Tester cap Zcpus_source_onimin}’ | Arbitration/Sync/Data Fall time MIN
3 minimum Tester cap Zcpus_source_onfmin} Arbitration/Sync/Data Rise time MAX
4 minimum Tester cap Zcpus_source_onimax} | Arbitration/Sync/Data Fall time MAX
5.3.8 Link Layer Timing - Dongle DUT Output: Arbitration/Sync/Data in Bit Times

Measure the timing of the Dongle DUT as it drives Data pulses.
The Dongle DUT output Bit Time must be measured based on observing CBUS edges.

5.3.8.1 CBT-Dongle: Arb, Sync, Data HIGH and LOW Timing

Application: Dongle

5.3.8.1.1 Test Objective

Verify that the Dongle DUT does not arbitrate to send a first Packet over the CBUS until Tsnk_arerrrate after
discovery completes.

Verify that the Dongle DUT drives a CBUS LOW arbitration pulse for Tags_sink- Timings are expressed in nanoseconds
here. They are expressed in Bit Times in a later test step.

Verify that Dongle DUT drives CBUS HIGH before Sync pulse after winning arbitration. Timings are expressed in
nanoseconds here. They are expressed in Bit Times in a later test step.

Verify that Dongle DUT drives CBUS LOW to make a Sync pulse after winning arbitration. Timings are expressed in
nanoseconds here. They are expressed in Bit Times in a later test step.

Verify that Dongle DUT drives CBUS HIGH after the Sync pulse until it starts driving data. Timings are expressed in
nanoseconds here. They are expressed in Bit Times in a later test step.

Check the timing for Arbitration pulses in terms of “Bit Times”, and verify that it meets the required spec.

Check the Idle period between Arbitration and the Sync pulse in terms of “Bit Times”, and verify that it meets the
required spec.
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Check the Sync LOW pulse in terms of “Bit Times”, and verify that it meets the required spec.

Check the delay between the Sync LOW end and the first Data transition in terms of “Bit Times”, and verify that it
meets the required spec.

Check the timing of 0 and 1 bits, taking care to observe duty-cycle and edge rate differences.
Measure the timings using the method described in Section 2.5.1.1.

5.3.8.1.2 References

[MHL] Section 8.5.1

[MHL] Section 13.10.1.1; Table 13-31; Tgnk_arsirate
[MHL] Section 7.2.2

[MHL] Section 13.10.2; Table 12-33; Tags_sink
[MHL] Section 7.2.4

[MHL] Section 13.10.1; Table 13-23: Tgr_cpus
[MHL] Section 13.10.2; Table 13-33: Typg src

[MHL] Section 13.10.2; Table 13-33: Treq_opp
[MHL] Section 13.10.2; Table 12-33; Taggs_tor — Tare_sink
[MHL] Section 13.10.1; Table 13-23; Tsync_toraL
[MHL] Section 13.10.1; Table 13-23; Tsync_pury
[MHL] Section 13.10.1; Table 13-23; Tcays_puty
[MHL] Section 13.10.1; Table 13-23; ATk

5.3.8.1.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

5.3.8.14 Required Methodology
If necessary, connect Dongle DUT to Tester Source port.

Apply power to the Dongle DUT.
Set Tester Source port to disconnected state.

Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.

vk wn e

Set Tester Timing Measurement CBUS Voltage threshold to the 50% point between V,y cgys{min} and
Vi_caus{max}.

Set Tester Source to use its Source Packet engine to ACK everything.

Execute the Tester_Source_Discovery procedure.

When the Tester Source receives a command, reply with a link level ACK.

e N

Measure the timing of the packets from the Dongle DUT in nanoseconds.
10. Measure timing information in nanoseconds and assign values to a set of named timing variables:
a. ARB_LOW time

Starting_LOW _1 timings
Starting_HIGH_1 timings

b. Idle_Time

c. Sync_LOW time
d. Sync_HIGH time
e. HIGH_Otime

f. LOW_Otime

g.

h.
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11. FAIL if Dongle does CBUS arbitration sooner than Ty _areirrate from the end of Discovery.

12. FAILif CBUS ARB LOW time is not between (minimum or maximum Tgr cgus) * Tars_sink-

13. FAIL if CBUS HIGH time after the arbitration LOW time but before Sync LOW time is not between
(minimum or maximum Tgr_caus) * (3 + Treq_ope)-

14. FAILif CBUS LOW time during Sync is not between (minimum or maximum Tgr_cays) * (minimum or
maximum Tsync_puty)-

15. FAIL if CBUS HIGH time between Sync LOW time and falling edge of first Data bit is not between
(minimum or maximum Tgir_caus) * (Tsync_totar — (Minimum or maximum Tsync_puty))-

16. FAIL if time between Sync going LOW time and falling edge of first Data bit is not between (minimum or
maximum TBIT_CBUS) * (TSYNC_TOTAL)-

17. FAILif DUT does not drive Data 0 bits which are asserted entirely LOW on the CBUS for the required
period (in nanoseconds).

18. FAIL if DUT does not drive Data 0 bits which are asserted entirely HIGH on the CBUS for the required
period (in nanoseconds).

19. FAIL if DUT does not drive Data 1 bits which start HIGH for the first half of a bit time for the required HIGH
period (in nanoseconds).

20. FAILif DUT does not drive Data 1 bits which start HIGH for the first half of a bit time for the following
required LOW period (in nanoseconds).

21. FAILif DUT does not drive Data 1 bits which start LOW for the first half of a bit time for the required LOW
period (in nanoseconds).

22. FAIL if DUT does not drive Data 1 bits which start LOW for the first half of a bit time for the following
required HIGH period (in nanoseconds).

23. FAILif DUT does not drive Data 1 bits with required symmetry.

24. Calculate Bit Time range based on Arbitration pulse LOW.

25. Calculate Bit Time range based on HIGH period after the arbitration pulse.

26. Calculate Bit Time range based on Sync pulse LOW.

27. Calculate Bit Time range based on “1” bit timing.

28. Calculate Bit Time range based on pairs of “0” bit timings.

29. FAIL if the bit time ranges based on Arbitration, Sync, and Data bits are not consistent.

30. If all preceding steps pass, then PASS; else FAIL.

5.3.8.2 CBT-Dongle: Bit Timing Variation within a Packet

Application: Dongle

5.3.8.2.1 Test Objective
Continuously monitor Dongle DUT individual received packets to verify that Bit Timing does not change too quickly.

5.3.8.2.2 References
[MHL] Section 7.2.2
[MHL] Section 13101, Table 13'23, TBIT_VARY_PACKET

5.3.8.2.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.
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5.3.8.2.4 Required Methodology
Define the following continuous monitor procedure. It will be executed before any other test procedure in the
CBUS Test Suite. This continuous monitor procedure will remain in effect throughout all following CBUS tests.

This continuous monitor will be disabled during any test which sets the CBUS LOW Limit comparator to a value
different than the CDF value .

1. Set Tester Timing Measurement CBUS Voltage threshold to the 50% point between Vy cgys{min} and
ViL_cus{max}.

2. Continuously monitor the CBUS to look for failures of this spec.

FAIL if the bit timing of any two consecutive bits within a packet differ by more than Tgr vary packer-

4. |If all preceding steps pass, then PASS; else FAIL.

w

5.3.9 Link Layer Timing - Dongle DUT Output: Link Level NACK
Verify that Dongle DUT is willing to retransmit data the required number of times when it receives link level NACKs.

5.3.9.1 CBT-Dongle: Response to Link Level NACK

Application: Dongle

5.3.9.1.1 Test Objective

Verify that Dongle DUT is willing to retransmit data the required number of times when it receives NACKs.

5.3.9.1.2 References
[MHL] Section 7.2.3.6
[MHL] Section 13.10.2; Table 13-33; Ngetry

5.3.9.1.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

5.39.14 Required Methodology
If necessary, connect Dongle DUT to Tester Source port.
Apply power to the Dongle DUT.

Set Tester Source port to disconnected state.

Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.

Set Tester Source to use its Source Packet engine to NACK the first Nggrry{min}-1 packets from the Dongle
DUT, then to ACK all subsequent packets.

Execute the Tester_Source_Discovery procedure.

When the Tester Source receives a command, it responds with a link layer NACK up to Nggrry{min}-1
times.

8. FAILif DUT does not eventually issue a command.

9. FAILif DUT does not release the bus based on the link level NACK.

10. FAIL if DUT does not retry the command the required minimum number of times.

11. FAILif DUT does not stop retrying the command based on the link level ACK.

12. If all preceding steps pass, then PASS; else FAIL.

ukhwN R
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Note that the Dongle DUT might NACK the ACK Packet. Tester needs to re-issue this command up to Nggrry{min}
times to give the Dongle DUT a chance to ACK it.
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5.3.10 Link Layer Timing - Dongle DUT Output: Link Level ACK
Measure the timing of the Dongle DUT as it drives link level ACK pulses.

The Dongle DUT output Bit Time must be measured.

5.3.10.1CBT-Dongle: ACK Output Timing in Nanoseconds

Application: Dongle

5.3.10.1.1 Test Objective
Measure when Dongle DUT drives link level ACK when Tester uses various Source Bit timing and various Parities.

5.3.10.1.2 References

[MHL] Section 7.2.3.6

[MHL] Section 7.2.4

[MHL] Section 13.10.1; Table 13-23, Tgr_cgus Max-Min
[MHL] Section 7.2.4.1; Table 13-33; Tgeq_cont

[MHL] Section 13.10.1; Table 13-23; Tcaus_ack_rauL
[MHL] Section 13.10.1; Table 13-23; Tcgys_ack_o{min}

5.3.10.1.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

5.3.10.1.4 Required Methodology
Execute the following test procedure once for every row in Table 5-6, substituting TEST_IDLE_PERIOD and
TEST_DATA from the table for each execution. Measure the timings using the method described in Section 2.5.1.1.

1. If necessary, connect Dongle DUT to Tester Source port.

2. Apply power to the Dongle DUT.

3. Set Tester Source port to disconnected state.

4. Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.
5. Set Tester Source to use its Source Packet engine to link level ACK everything.

6. Execute the Tester_Source_Discovery procedure.

7. Set Tester Source to use TEST_IDLE_PERIOD for delay from Arbitration pulse to Sync pulse.

8. When the Tester Source receives a command, reply with link level ACK.

9. Tester Source does SET_INT to Dongle DUT, releases the bus.

10. Tester Source sends TEST_DATA for an offset, releases the bus.

11. Tester Source sends Data of all 0’s.

12. FAIL if Dongle does not eventually send a command.

13. FAIL if DUT does not link level ACK all 3 packets sent from the Tester.

14. FAILif DUT does not drive the link level ACK LOW starting within Tcgys_ack_raw Of the end of the Tester-

driven packet parity bit.
15. FAILif DUT drives an ACK LOW pulse which is thinner or wider than Tcgys_ack_o-
16. If all preceding steps pass, then PASS; else FAIL.

Note that the Dongle DUT might NACK the packets it is receiving. Tester needs to re-issue this command up to N
times to give the Dongle DUT a chance to ACK it.
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Table 5-6. ACK Output Timing in Nanoseconds

TEST_IDLE_PERIOD TEST_DATA Purpose
Treq_opr{min} 0x20 Measure ACK timing
2 Treq_opr{min} 0x21 Measure ACK timing

5.3.10.2CBT-Dongle: ACK Drive HIGH Duration.

Application: Dongle

5.3.10.2.1 Test Objective
Measure the time the Dongle DUT drives ACK HIGH.

5.3.10.2.2 References
[MHL] Section 7.2.3.6
[MHL] Section 13101, Table 13'23, TDRV_HI_CBUS

5.3.10.2.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

5.3.10.2.4 Required Methodology
Connect the scope to observe the Tester Dongle CBUS.

Either use the scope to examine the CBUS HIGH period, or adjust the CBUS HIGH and CBUS LOW Limit
comparators, to separate out the period at the beginning of a HIGH period where the Dongle DUT is actively
pulling HIGH to signal ACK.

This HIGH voltage should be higher than the voltage throughout the rest of the CBUS HIGH period, where only a

Source-side resistor is pulling the bus up.

Execute the following test procedure once for every row in Table 5-7, substituting TEST_IDLE_PERIOD and
TEST_DATA.

RN WNRE
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If necessary, connect Dongle DUT to Tester Source port.

Apply power to the Dongle DUT.

Set Tester Source port to disconnected state.

Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.
Adjust the Tester resistances and voltages so that the DUT Drive High time is observable.

Set Tester Source to use its Source Packet engine to ACK everything.

Execute the Tester_Source_Discovery procedure.

When the Tester Source receives a command, reply with a link level ACK.

Set Tester Source to use TEST_IDLE_PERIOD for delay from Arbitration pulse to Sync pulse.

. Tester Source does SET_INT to Dongle DUT, releases the bus.

. Tester Source sends TEST_DATA for an offset, releases the bus.

. Tester Source sends Data of all 0’s.

. Observe post-discovery Dongle DUT link-level ACK activity as it replies to the Tester Dongle command.
. Observe that the Dongle DUT replies with an ACK packet.

. FAIL if the CBUS Drive HIGH time during the ACK period (the period starting when the CBUS goes from

LOW to HIGH and lasting until only the Source resistor pull-up drives the CBUS) is outside the limits set for

TDRV_HI_CBUS-
If all preceding steps pass, then PASS; else FAIL.
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Table 5-7. ACK Drive HIGH Duration.
TEST_IDLE_PERIOD TEST_DATA Purpose
1 Treq_opr{min} 0x20 Measure ACK timing

5.3.11 Link Layer Timing - Dongle DUT Ouput: Bus Re-Arbitration
Measure the behavior and timing of the Dongle DUT as it re-arbitrates for the bus.

The Dongle DUT output Bit Time must be measured.

5.3.11.1CBT-Dongle: Dongle uses Case 2 Regular Arbitration after NACK

Application: Dongle

5.3.11.1.1 Test Objective
Verify that Dongle DUT backs off after a link-level NACK, and uses Case 2 regular arbitration timing to reacquire the
bus.

5.3.11.1.2 References
[MHL] Section 7.2.4; Case 2
[MHL] Section 13102, Table 13‘33, TREQ_HOLD

5.3.11.1.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

5.3.11.1.4 Required Methodology

If necessary, connect Dongle DUT to Tester Source port.

Apply power to the Dongle DUT.

Set Tester Source port to disconnected state.

Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.

Set Tester Source to use its Source Packet engine to NACK each received packet Ngerry{min}-1 times,

then link level ACK it.

Set Tester Timing Measurement CBUS Voltage threshold to the 50% point between Vy cgys{min} and

VIL_CBUS{maX}-

7. Execute the Tester_Source_Discovery procedure.

8. Set Tester Source to send a GET_STATE to Dongle DUT.

9. FAILif DUT does not eventually arbitrate for the bus to send a data packet to the Tester Source.

10. Carefully measure the Dongle DUT Tgr_cgys during the retransmissions of the data packet.

11. Finally accept the data packet and link level ACK it.

12. FAIL if DUT does not eventually send a data packet.

13. FAILif DUT does not release the bus based on the NACK.

14. FAILif DUT does arbitration (after a NACK) in less than Tgeq noin{min} (expressed in DUT Bit Times of the
subsequent packet).

15. FAIL if DUT does not eventually complete its command after retransmission.

16. If all preceding steps pass, then PASS; else FAIL.
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5.3.11.2CBT-Dongle: Dongle uses Case 3 Long Re-arbitration when it Gives up the Bus

‘ Application: Dongle ‘

5.3.11.2.1 Test Objective
Verify that Dongle DUT uses Case 3 Long Arbitration whenever it gives up the bus and later re-acquires it.

5.3.11.2.2 References

5.3.11.2.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

5.3.11.2.4 Required Methodology

If necessary, connect Dongle DUT to Tester Source port.

Apply power to the Dongle DUT.

Set Tester Source port to disconnected state.

Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.
Set Tester Source to use its Source Packet engine to ACK all packets.

Execute the Tester_Source_Discovery procedure.

Set Tester Source to send a GET_STATE to Dongle DUT.

When DUT sends the data packet back, link level ACK it.

Use the timing of the observed waveforms to calculate the Dongle DUT Tgr_cgys.

W e N U e WwN R
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. FAILif DUT does not eventually send a data packet.

=
=

. If DUT never sends a packet, then pauses for re-arbitration, then sends another packet within 10 seconds,
end test with PASS (SKIP).
12. FAIL if DUT does re-arbitration (after an ACK) sooner than Tyt (expressed in Source Bit Times of the
subsequent packet).
13. If all preceding steps pass, then PASS; else FAIL.

5.3.11.3CBT-Dongle: Dongle uses Case 1 Back-to-Back Timing (No Re-arbitration)

Application: Dongle

5.3.11.3.1 Test Objective
Verify that Dongle DUT uses correct delay from ACK period start to Sync falling edge on Case 1 back-to-back packet
sends.

5.3.11.3.2 References

[MHL] Section 7.2.4; Case 1

[MHL] Section 13.10.2; Table 13-33; Tgeq_cont

[MHL] Section 13.10.2; Table 13-23; Tsync_totaL Tsvnc_puty
[MHL] Section 13.10.1; Table 13-23: Tpry i csus

5.3.11.3.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

5.3.11.3.4 Required Methodology
1. If necessary, connect Dongle DUT to Tester Source port.

Copyright 2001-2013 by one or more of the MHL Promoters
Revision 2.1 (fc02) Confidential Information of the MHL Promoters April 2013



A 3¢ 242/391
A M H L MHL™ (Mobile High-definition Link)

Compliance Test Specification -- Main Required Methods

Apply power to the Dongle DUT.

Set Tester Source port to disconnected state.

Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.

Set Tester Source to use its Source Packet engine to ACK all packets.

Execute the Tester_Source_Discovery procedure.

Set Tester Source to send READ_DEVCAP with offset of 0 to Dongle DUT.

After READ_DEVCAP + offset packet is sent, Dongle DUT sends an ACK packet followed by a data packet.
Use the timing of the observed waveforms to calculate the Dongle DUT Tgr_cays.

W NOU e WD

=
o

. FAILif DUT does not respond with an ACK packet followed by a data packet.

. If DUT does not send back-to-back packets within 10 seconds, end test with PASS (SKIP).

. FAILif DUT does not drive a Sync pulse for the data packet within Tgeq cont (in Dongle DUT bit times) after
the 2-bit-time (measured using the Dongle DUT Bit Time) ACK period.

. FAIL if CBUS LOW time during Sync is not between (minimum or maximum Tgr_cgys) * (minimum or

=
N

[ER
w

maximum Tsync_puty)-

14. FAIL if CBUS HIGH time between Sync LOW time and falling edge of first Data bit is not between
(minimum or maximum Tgir_caus) * (Tsync_totar — (Minimum or maximum Tsync_puty))-

15. If all preceding steps pass, then PASS; else FAIL.

5.3.11.4CBT-Dongle: Dongle Never Sends Too Many Back-to-Back Packets

Application: Dongle

5.3.11.4.1 Test Objective
Continuously monitor the CBUS to verify that the Dongle DUT does not send too many packets back-to-back.

5.3.11.4.2 References
[MHL] Section 7.2.4; Case 4
[MHL] Section 13.10.2; Table 13-33; Nyax

5.3.11.4.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

5.3.11.4.4 Required Methodology
Define the following continuous monitor procedure. It will be executed before any other test procedure in the
CBUS Test Suite. This continuous monitor procedure will remain in effect throughout all following CBUS tests.

1. Continuous monitor the CBUS wire after Discovery to detect Dongle DUT arbitration and packet activity.
. FAIL if DUT ever sends more than Nyax back-to-back packets without giving up the bus.
3. If all preceding steps pass, then PASS; else FAIL.

5.3.12 Link Layer Timing - Dongle DUT Output: Ill-formed packets
Verify that the Dongle does not send ill-formed packets (for instance, packets shorter than 16 bit-times long).

This set of tests should be run continuously in parallel with many or all of the other tests in the CTS. As continuous
monitors, they will detect Dongle misbehavior when a variety of stimulus is applied to the Dongle.
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5.3.12.1CBT-Dongle: Dongle Never Sends Impulse Noise

| Application: Dongle ‘

5.3.12.1.1 Test Objective
Continuously monitor Dongle DUT to check that it does not drive CBUS LOW for short periods.

5.3.12.1.2 References
[MHL] Section 7.2.2
[MHL] Section 13101, Table 13'23, TBIT_CBUS

5.3.12.1.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

5.3.12.1.4 Required Methodology
Continuous monitor runs in the background.

FAIL if DUT seems to be responsible for LOW periods on the CBUS of less than (maybe) 25% of Tgr_cgus.
If all preceding steps pass, then PASS; else FAIL.

5.3.12.2CBT-Dongle: Dongle Never Sends Partial Packets

Application: Dongle

5.3.12.2.1 Test Objective
Continuously monitor Dongle DUT to check that it does not arbitrate for the CBUS, then send a short packet.

5.3.12.2.2 References

5.3.12.2.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

5.3.12.2.4 Required Methodology
Continuous monitor runs in the background.

FAIL if DUT drives arbitration pulse, then Sync pulse, then less than a full packet consisting of Control, Type, Data,
and Parity bits.
If all preceding steps pass, then PASS; else FAIL.

5.3.13 Link Layer Electrical - Dongle DUT Input: Discovery
Verify that Dongle DUT sees Discovery pulses with varying voltage levels.

5.3.13.1CBE-Dongle: Discovery Sensitivity to Input Voltages

Application: Dongle

5.3.13.1.1 Test Objective
Verify that Dongle DUT responds to Wake and Discovery pulses with different voltage settings.

5.3.13.1.2 References
[MHL] Section 8.4
[MHL] Section 13101, Table 13'23, VOH_CBUSI VOL_CBUS
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[MHL] Section 13101, Table 13‘24, V|Hicgus, VILﬁCBUS

5.3.13.1.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

5.3.13.1.4 Required Methodology
Execute the following test procedure once for each row in Table 5-8, substituting TEST_VOH_CBUS and
TEST_VOL_CBUS.

If necessary, connect Dongle DUT to Tester Source port.

Apply power to the Dongle DUT.

Set Tester Source port to disconnected state.

Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.
Set Tester Source HIGH output voltage to TEST_VOH_CBUS.

Set Tester Source LOW output voltage to TEST_VOL_CBUS.

Execute the Tester_Source_Discovery procedure.

FAIL if discovery fails.

If all preceding steps pass, then PASS; else FAIL.

LR NOUEWNR

Table 5-8. Sensitivity to VIH/VIL

TEST_VOH_CBUS TEST_VOL_CBUS Purpose
Vin_caus{min} Vor_caustmin} (0.0V) Sensitivity to VIH
2 Von_caus{max} Vi_csus{max} Sensitivity to VIL

5.3.14 Link Layer Timing - Dongle DUT Input: Discovery OK
Observe the response of the Dongle DUT as it is presented with Discovery pulses with different speeds and widths.

5.3.14.1CBT-Dongle: Valid Wake Pulse Timing

Application: Dongle

5.3.14.1.1 Test Objective
Verify that Dongle DUT responds to valid Wake pulses.

5.3.14.1.2 References
NOTE that Dongle DUT may not immediately respond to Wake pulses if it is in DONGLE9 state. This test may need
to be repeated after waiting for the DUT to enter DONGLES state.

[MHL] Section 13.8.1; Table 13-13; Ccgys

[MHL] Section 13.10.1; Table 13-23; Tg_csus, Tr_ceus

[MHL] Section 13.10.1.1; Table 13-28; Tspc_wake_putse_wipTH_1
[MHL] Section 13.10.1.1; Table 13-28; Tsgc_wake_puLse wipTH_2
[MHL] Section 13.10.1.1; Table 13-28; Tsrc wake_To_piscover
[MHL] Section 13.10.1.1; Table 13-30; Tsgc_puise_wiptH
[MHL] Section 13.10.1.1; Table 13-30; Tgink_putse_wipth
[MHL] Section 13.10.1; Table 13-30; Tsink_conn

[MHL] Section 13.10.1; Table 13-31; Tsjnk_rxsense_en

[MHL] Section 13.6.3; Table 13-9; Zgxsense_Terms Zrxsense_TMDS

Copyright 2001-2013 by one or more of the MHL Promoters
Revision 2.1 (fc02) Confidential Information of the MHL Promoters April 2013



*MAHL

[MHL] Section 1373, Table 13‘12, ZRXSENSEiTERMI ZRXSENSEiTMDS

5.3.14.1.3

Required Test Equipment

Use one of the CBUS Source DUT Common Test Equipment Setups.

5.3.14.14

Required Methodology

245/391

MHL™ (Mobile High-definition Link)
Compliance Test Specification -- Main Required Methods

Execute the following test procedure once for each test case #1 - #7 in Table 5-9 and Table 5-10, substituting for

the variables in the leftmost column.

ukhwne

If necessary, connect Dongle DUT to Tester Source port.
Apply power to the Dongle DUT.
Set Tester Source port to disconnected state.
Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.

Set Tester Source to these variables: Ccgys{min}, TEST_WAKE_PULSE_HIGH, TEST_WAKE_PULSE_LOW,

TEST_WAKE_PULSE_GAP, TEST_WAKE_PULSE_DISCOVER, TEST_DISCOVERY_PULSE_HIGH,
TEST_DISCOVERY_PULSE_LOW, TEST_FIRST_DISCOVERY_PULSE_HIGH,
TEST_FIRST_DISCOVERY_PULSE_LOW, TEST_FIFTH_DISCOVERY_PULSE_HIGH, and

TEST_FIFTH_DISCOVERY_PULSE_LOW
Set Tester Source to use its Source Discovery engine to enable normal MHL discovery.

Execute the Tester_Source_Modified_Discovery procedure.

6.
7. Set Dongle DUT into Active State based on the CDF procedure CDF_PROC_SET_ACTIVE.
8
9

FAIL if Source Tester detects that the CBUS does not go LOW after each Wake pulse.

10. FAIL if Source Tester detects that the CBUS does not go LOW after each of the first 5 Discovery pulses.
11. FAIL if Source Tester does not see CBUS stay HIGH after the 6" Discovery pulse.
12. FAILif DUT does not change its pulldown resistor from Zcgys_ponete_piscover t0 Zcaus_ponale_on after the rising

edge of the 6" Discovery Pulse plus Tgink_conn at latest.
13. FAILif DUT does not pull MHL+ and MHL- up with between Zgysense term @nd Zgysense tvps after the rising

edge of the 6" Discovery Pulse plus Tsink_conn PIUS Tsink_rxsense_en at latest.
14. If all preceding steps pass, then PASS; else FAIL.

Table 5-9. Wake Pulse Timing 1

PULSE_DISCOVER

min}

min}

min}

1 2 3 4
TEST_WAKE_ Tsrc_WAKE_PULSE WIDTH_1 | TSRC_WAKE_PULSE WIDTH 1 | TSRC_WAKE_PULSE_ WIDTH_1 | TSRC_WAKE_PULSE_WIDTH_1
PULSE_HIGH {max} {min} {min} {max}
TEST_WAKE_ TSRC_WAKE_PULS E_WIDTH_1 TSRC_WAK E_PULSE_WIDTH_1 TSRC_WAK E_PULSE_WIDTH_1 TSRC_WAKE_PULSE_WIDTH_l
PULSE_LOW {min} {max} {min} {max}
TEST_WAKE_ TSRC_WAKE_PULS E_WIDTH_2 TSRC_WAK E_PULSE_WIDTH_2 TSRC_WAK E_PULSE_WIDTH_2 TSRC_WAKE_PULSE_WIDTH_Z
PULSE_GAP {typ} {typ} {typ} {typ}
TEST_WAKE_ TSRC_WAKE_TO_DISCOVER{ TSRC_WAK E_TO_DISCOVER{ TSRC_WAKE_TO_DISCOVER{ TSRC_WAKE_TO_DISCOVER{

min}

TEST_DISCOVERY_
PULSE_HIGH

Tsink_putse wiotn{typ}

Tsink_putse_wintn{typ}

Tsink_putse_wintn{typ}

Tsink_putse_wintn{typ}

TEST_DISCOVERY_
PULSE_LOW

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TEST_FIRST_
DISCOVERY_
PULSE_HIGH

Tsink_putse wiotn{typ}

Tsink_putse_wintn{typ}

Tsink_putse_wintn{typ}

Tsink_putse_wintn{typ}

TEST_FIRST_

Tsink_putse wiotn{typ}

Tsink_putse_wintn{typ}

Tsink_putse_wintn{typ}

Tsink_putse_wintn{typ}
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1 2 3 4
DISCOVERY_
PULSE_LOW
TEST_FIFTH_
DISCOVERY_ TSINK_PULSE_WIDTH{typ} TSINK_PULSE_WIDTH{typ} TSINK_PULSE_WIDTH{typ} TSINK_PULSE_WIDTH{typ}
PULSE_HIGH
TEST_FIFTH_
DISCOVERY_ TSINK_PULSE_WIDTH{typ} TSINK_PULSE_WIDTH{typ} TSINK_PULSE_WIDTH{typ} TSINK_PULSE_WIDTH{typ}
PULSE_LOW
Purpose Minimum Wa?ke Minimum Wa.ke Minimum Wake Maximurr_1 Wake
Pulse LOW width Pulse HIGH width Pulse period Pulse period
Table 5-10. Wake Pulse Timing 2
5 6 7

.IEEJSI_.;EYVI-’:\IEE_ Tsre_wake_putse_wiotH_1{typ} Tsre_wake_putse_wioth_1{typ} Tsre_wake_putse_wioth_1{typ}
.;ESL.;E\ﬁ_’gi/I\E/_ Tsre_wake_putse_wioth_1{typ} Tsre_wake_putse_wiotH_1{typ} Tsre_wake_putse_wioth_1{typ}
.;ESL.;EYVGA : IE - Tsre_wake_puse_wipTH_2{min} Tsre_wake_putse_wioth_2{max} Tsre_wake_putse_wiotH_2{typ}
-;EJSL-;EYVI;‘ E(EE)VER Tsre_wake_To_piscover{min} Tsrc_wake_To_piscoverfmin} Tsrc_wake_To_piscover{max}
iEPSJE?EIiEIOGV: RY Tsink_puse_wiotn{typ} Tsink_putse_wintn{typ} Tsink_putse_wintn{typ}
iEPSJEEEIiEOO\\I/VERY Tsink_putse_wiotn{typ} Tsink_putse_wintn{typ} Tsink_putse_wintn{typ}
TEST_FIRST_
DISCOVERY_ Tsink_puse_wiotn{typ} Tsink_putse_wintn{typ} Tsink_putse_wintn{typ}
PULSE_HIGH
TEST_FIRST_
DISCOVERY_ Tsink_puse_wiotn{typ} Tsink_putse_wintn{typ} Tsink_putse_wintn{typ}
PULSE_LOW
TEST_FIFTH_
DISCOVERY_ Tsink_puse_wiotn{typ} Tsink_putse_wintn{typ} Tsink_putse_wintn{typ}
PULSE_HIGH
TEST_FIFTH_
DISCOVERY_ Tsink_puse_wiotn{typ} Tsink_putse_wintn{typ} Tsink_putse_wintn{typ}
PULSE_LOW
Purpose Minimum inter-Wake Maximum inter-Wake Pulse I\/!aximum Wake Pulse to

Pulse gap gap Discovery Pulse gap

5.3.14.2CBT-Dongle: Valid Discovery Pulse Timing

Application:

Dongle

5.3.14.2.1

Test Objective

Verify that Dongle DUT responds to valid Discovery pulses.
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Tester actively drives Discovery pulses HIGH, but depends on Dongle discovery resistor pulling the bus LOW. The
Source does not actively drive LOW during discovery pulses.

Tester Source can make the first Discovery pulse or the fifth Discovery pulse with programmable timing.

5.3.14.2.2 References
NOTE that Dongle DUT may not immediately respond to Wake pulses if it is in DONGLE9 state. This test may need
to be repeated after waiting for the DUT to enter DONGLES state.

[MHL] Section 13.8.1; Table 13-13; C cgys

[MHL] Section 13.10.1; Table 13-23; Tg_caus, Tr_csus

[MHL] Section 13.10.1.1; Table 13-28; Tsgc_wake_puLse wipTH_1
[MHL] Section 13.10.1.1; Table 13-28; Tspc_wake_putse_wipTH_2
[MHL] Section 13.10.1.1; Table 13-28; Tsrc_wake To_piscover
[MHL] Section 13.10.1.1; Table 13-30; Tsgc_puise wioTH
[MHL] Section 13.10.1.1; Table 13-30; Tgink_puise_wipth
[MHL] Section 13.10.1; Table 13-30; Tsink_conn

[MHL] Section 13.10.1; Table 13-31; Ts;nk_rxsense_en

[MHL] Section 13.6.3; Table 13-9; Zpxsense_termy Zrxsense_TMDS
[MHL] Section 13.7.3; Table 13-12; Zpysense_terms ZRXSENSE TMDS

5.3.14.2.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

5.3.14.2.4 Required Methodology
Execute the following test procedure once for each test case #1 - #10 in Table 5-11, Table 5-12 and Table 5-13,
substituting for the variables in the leftmost column.

If necessary, connect Dongle DUT to Tester Source port.

Apply power to the Dongle DUT.

Set Tester Source port to disconnected state.

Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.

Set Tester Source to these variables: Cegys{min}, TEST_WAKE_PULSE_HIGH, TEST_WAKE_PULSE_LOW,
TEST_WAKE_PULSE_GAP, TEST_WAKE_PULSE_DISCOVER, TEST_DISCOVERY_PULSE_HIGH,
TEST_DISCOVERY_PULSE_LOW, TEST_FIRST_DISCOVERY_PULSE_HIGH,
TEST_FIRST_DISCOVERY_PULSE_LOW, TEST_FIFTH_DISCOVERY_PULSE_HIGH, and
TEST_FIFTH_DISCOVERY_PULSE_LOW

6. Set Tester Source to use its Source Discovery engine to enable normal MHL discovery.

7. Set Dongle DUT into Active State based on the CDF procedure CDF_PROC_SET_ACTIVE.
8

9

ukhwn e

Execute the Tester_Source_Modified_Discovery procedure.
. FAILif Source Tester detects that the CBUS does not go LOW after each Wake pulse.

10. FAIL if Source Tester detects that the CBUS does not go LOW after each of the first 5 Discovery pulses.

11. FAIL if Source Tester does not see CBUS stay HIGH after the 6" Discovery pulse.

12. FAILif DUT does not change its pulldown resistor from Zcgys_ponete_piscover t0 Zcgus_ponete on after the rising
edge of the 6" Discovery Pulse plus Tsink_conn at latest.

13. FAILif DUT does not pull MHL+ and MHL- up with between Zgysense term @nd Zgxsense_tvios after the rising
edge of the 6" Discovery Pulse plus Tsink_conn PIUS Tsink_rxsense_en at latest.

14. If all preceding steps pass, then PASS; else FAIL.
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1 2 3 4
TEST_WAKE_ T {typ} Tsrc_WAKE_PULSE WIDTH_1 | TSRC_WAKE_PULSE_ WIDTH 1 | TSRC_WAKE_PULSE WIDTH_1
PULSE_HIGH SRC_WAKE_PULSE_WIDTH_1 {typ} {typ} {typ}
TEST_WAKE_ T {typ} Tsrc_WAKE_PULSE WIDTH_1 | TSRC_WAKE_PULSE_ WIDTH 1 | TSRC_WAKE_PULSE WIDTH_1
PULSE_LOW SRC_WAKE_PULSE_WIDTH_1 {typ} {typ} {typ}
TEST_WAKE_ T {typ} Tsrc_WAKE PULSE WIDTH_2 | TSRC_WAKE_PULSE WIDTH 2 | TSRC_WAKE_PULSE WIDTH_2
PULSE_GAP SRC_WAKE_PULSE_WIDTH_2 {typ} {typ} {typ}
TEST_WAKE_ TSRC_WAKE_TO_DISCOVER{ TSRC_WAKE_TO_DISCOVER{ TSRC_WAKE_TO_DISCOVER{

PULSE_DISCOVER

Tsre_wake_To_piscover{min}

min}

min}

min}

TEST_DISCOVERY_
PULSE_HIGH

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{min}

TSINK_PULSE_WIDTH{maX}

TEST_DISCOVERY_
PULSE_LOW

TSINK_PULSE_WIDTH{min}

TSINK_PULSE_WIDTH{maX}

TSINK_PULSE_WIDTH{min}

TSINK_PULSE_WIDTH{maX}

TEST_FIRST_
DISCOVERY_
PULSE_HIGH

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TEST_FIRST_
DISCOVERY_
PULSE_LOW

TSINK_PULSE_WIDTH{mm}

TSINK_PULSE_WIDTH{maX}

TSINK_PULSE_WIDTH{mm}

TSINK_PULSE_WIDTH{maX}

TEST_FIFTH_
DISCOVERY_
PULSE_HIGH

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TEST_FIFTH_
DISCOVERY_
PULSE_LOW

TSINK_PULSE_WIDTH{mm}

TSINK_PULSE_WIDTH{maX}

TSINK_PULSE_WIDTH{mm}

TSINK_PULSE_WIDTH{maX}

Purpose

Minimum Discovery
Pulse LOW width

Maximum Discovery
Pulse LOW width

Minimum Discovery
Pulse HIGH width

Maximum Discovery
Pulse HIGH width

Table 5-12. Discovery Pulse Timing 2

5 6 7 8
TEST_WAK E_ TSRC_WAKE_PULS E_WIDTH_1 TSRC_WAK E_PULSE_WIDTH_1 TSRC_WAKE_PU LSE_WIDTH_1 TSRC_WAKE_PULSE_WIDTH_I
PULSE_HIGH {typ} {typ} {typ} {typ}

TEST_WAK E_ TSRC_WAKE_PULS E_WIDTH_1 TSRC_WAK E_PULSE_WIDTH_1 TSRC_WAKE_PU LSE_WIDTH_1 TSRC_WAKE_PULSE_WIDTH_I
PULSE_LOW {typ} {typ} {typ} {typ}

TEST_WAKE_ TSRC_WAKE_PULS E_WIDTH_2 TSRC_WAK E_PULSE_WIDTH_2 TSRC_WAKE_PU LSE_WIDTH_2 TSRC_WAKE_PULSE_WIDTH_Z
PULSE_GAP {typ} {typ} {typ} {typ}

TEST_WAKE_ TSRC_WAKE_TO_DISCOVER{ TSRC_WAK E_TO_DISCOVER{ TSRC_WAKE_TO_DISCOVER{ TSRC_WAKE_TO_DISCOVER{

PULSE_DISCOVER

min}

max}

min}

max}

TEST_DISCOVERY_
PULSE_HIGH

TSINK_PULSE_WIDTH{min}

TSINK_PULSE_WIDTH{maX}

TSINK_PULSE_WIDTH{min}

TSINK_PULSE_WIDTH{maX}

TEST_DISCOVERY_
PULSE_LOW

TSINK_PULSE_WIDTH{min}

TSINK_PULSE_WIDTH{maX}

TSINK_PULSE_WIDTH{min}

TSINK_PULSE_WIDTH{maX}

TEST_FIRST_
DISCOVERY_
PULSE_HIGH

TSINK_PULSE_WIDTH{min}

TSINK_PULSE_WIDTH{maX}

TSINK_PULSE_WIDTH{min}

TSINK_PULSE_WIDTH{maX}
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5 6 7 8
TEST_FIRST_
DISCOVERY_ Tsink_putse wiotn{min} | Tk putse wiotiimax} | Tsink_puise wiorn{min} | Tsink_putse_wiotn{max}
PULSE_LOW
TEST_FIFTH_
DISCOVERY_ Tsink_putse wiotn{min} | Tk putse_ wiotimax} | Tsink_puise wiotn{max} | Tsink_putse_wiotn{min}
PULSE_HIGH
TEST_FIFTH_
DISCOVERY_ Tsink_putse wiotn{min} | Tk putse_ wiotimax} | Tsink_puise wiotn{max} | Tsink_putse_wiotn{min}
PULSE_LOW
. . . . Minimum, then Maximum, then

Minimum Discovery | Maximum Discovery . . L .
Purpose . . Maximum Discovery | Minimum Discovery

Pulse width Pulse width . .

Pulse width Pulse width
Table 5-13. Discovery Pulse Timing 3
9 10

TEST_WAKE_ PULSE_HIGH

TSRC_WAKE_PULSE_WIDTH_l{typ} TSRC_WAKE_PULSE_WIDTH_l{typ}

TEST_WAKE_ PULSE_LOW

TSRC_WAKE_PULSE_WIDTH_1{typ} TSRC_WAKE_PULSE_WIDTH_l{typ}

TEST_WAKE_ PULSE_GAP

TSRC_WAKE_PULSE_WIDTH_Z{typ} TSRC_WAKE_PULSE_WIDTH_Z{typ}

TEST_WAKE_ PULSE_DISCOVER

TSRC_WAKE_TO_DISCOVER{m in} TSRC_WAKE_TO_DISCOVER{max}

TEST_DISCOVERY_ PULSE_HIGH

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TEST_DISCOVERY_ PULSE_LOW

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TEST_FIRST_ DISCOVERY_ PULSE_HIGH

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TEST_FIRST_ DISCOVERY_ PULSE_LOW

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TEST_FIFTH_ DISCOVERY_ PULSE_HIGH

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TEST_FIFTH_ DISCOVERY_ PULSE_LOW

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

Discovery Pulses with fast Discovery Pulses with slow Edge

P
Urpose Edge Rates Rates

5.3.14.3CBT-Dongle: Dongle in Standby Discovers on Wake plus Discovery Pulse Sequence

Application: Dongle

5.3.14.3.1 Test Objective
Verify that Dongle DUT in Standby State responds to a valid Wake plus Discovery Pulse sequence.

5.3.14.3.2 References

[MHL] Section 13.10.1.1; Table 13-29; TSINK:VBUS_EN
[MHL] Section 131011, Table 13'29, TSINK:READY_TO_DISCOVER

[MHL] Section 8.2.2; Table 8-6; Notel

5.3.14.3.3

Use one of the CBUS Source DUT Common Test Equipment Setups.

Required Test Equipment
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5.3.14.3.4 Required Methodology

1.

LoNOUEWN

=
o

[EEN
[N

12.

13.
14.

15.

16.

If the CDF indicates that the DUT does not implement Standby mode (procedure
CDF_PROC_SET_STANDBY is empty), then PASS (SKIP).

If necessary, connect Dongle DUT to Tester Source port.

Apply power to the Dongle DUT.

Set Tester Source port to disconnected state.

Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.
Set Dongle DUT into Standby State based on the CDF procedure CDF_PROC_SET_STANDBY.
FAIL if Dongle DUT drives VBUS.

FAIL if Dongle Discovery resistor is not a valid Zcgys_ponete_piscover-

Execute the Tester_Source_Discovery procedure.

. If device becomes successfully Connected by the first Wake and Discovery Pulse sequence, PASS the test

and terminate early.

. FAIL if CBUS does not become HIGH-Z during DONGLES8 (Dongle Port transitions to lcgys_(eax_sink) Within the

shorter of Tgnk.vsus_enand Tsink:reany_To_piscover fOr @ miminum of Tsing_cgus_rLoat -

FAIL if Dongle DUT does not assert a valid Zcays_poneie_piscover Within the time specified in the CDF value
CDF_D_MAX_STANDBY_TO_ACTIVE to allow a second Discovery attempt.

FAIL if Dongle DUT does not enable VBUS within Tgnk.veus_en{max} of asserting Zcgys ponete_piscover-
Tester Source executes Tester_Source_discovery procedure in response to Dongle transition back to
Z(BUs_DONGLE_DISCOVER-

FAIL if Dongle DUT is not successfully become Connected as a result of the Wake and Discovery Pulse
sequence.

If all preceding steps pass, then PASS; else FAIL.

Please note that the Dongle DUT shall enable VBUS during the state transition from unpowered to powered state.

The enabling of VBUS and the assertion of Zcgys ponete_piscover do not follow any particular order and both shall

follow their individual timing constraints. This test uses the assertion of Zcgys_poneie_piscover as a trigger to check the

timing of VBUS enabling, because the Dongle internal state transition from unpowered to powered state is not

observable directly.

5.3.15

Link Layer Timing - Dongle DUT Input: Discovery Reject

Observe the response of the Dongle DUT as it is presented with Discovery pulses with illegal widths.

5.3.15.1CBT-Dongle: First Discovery Pulse Should be Ignored

Application: Dongle

5.3.15.1.1 Test Objective
Observe the Dongle DUT rejects first illegal Discovery pulses.

5.3.15.1.2 References

[MHL] Section 13.8.1; Table 13-13; Ccgys

[MHL] Section 13.10.1; Table 13-23; Tg_caus, Tr_csus

[MHL] Section 13.10.1.1; Table 13-28; Tsrc_wake_puise wipTH_1
[MHL] Section 13.10.1.1; Table 13-28; Tsgc_wake_puLse wipTH_2
[MHL] Section 13.10.1.1; Table 13-28; Tsrc wake_To_piscover
[MHL] Section 13.10.1.1; Table 13-30; Tsrc_puise_wiptH
[MHL] Section 13.10.1.1; Table 13-30; Tgink_putse_wipth
[MHL] Section 13.10.1; Table 13-30; Tsink_conn

[MHL] Section 13.10.1; Table 13-31; Tsjnk_rxsense_en
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[MHL] Section 13.6.3; Table 13-9; Zgxsense_terms ZrxseNsE_TMDS
[MHL] Section 13.7.3; Table 13-12; Zpysense_TerMs ZRXSENSE TMDS
[MHL] Section 13.10.1; Table 13-30; Tsgc_cpus_rLoat

[MHL] Section 13.10.1; Table 13-30; Tsink_putse_rResecT min
[MHL] Section 13.10.1; Table 13-30; Tsink_puLse RelecT max

5.3.15.1.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

5.3.15.1.4 Required Methodology
Execute the following test procedure once for each test case #1 - #8 in Table 5-14 and Table 5-15, substituting for
the variables in the leftmost column.

If necessary, connect Dongle DUT to Tester Source port.
Apply power to the Dongle DUT.
Set Tester Source port to disconnected state.
Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.
Set Tester Source port capacitance to minimum Ccgys{min}.
Set Tester Source to use settings for these variables from the tables: TEST_WAKE_PULSE_HIGH,
TEST_WAKE_PULSE_LOW, TEST_WAKE_PULSE_GAP, TEST_WAKE_PULSE_DISCOVER,
TEST_DISCOVERY_PULSE_HIGH, TEST_DISCOVERY_PULSE_LOW, TEST_FIRST_DISCOVERY_PULSE_HIGH,
TEST_FIRST_DISCOVERY_PULSE_LOW, TEST_FIFTH_DISCOVERY_PULSE_HIGH,
TEST_FIFTH_DISCOVERY_PULSE_LOW, and TEST_EXTRA_PULSES
7. Set Tester Source to use its Source Discovery engine to enable normal MHL discovery.
Set Dongle DUT into Active State based on the CDF procedure CDF_PROC_SET_ACTIVE.
9. Execute the Tester_Source_Modified_Discovery procedure.
10. If Discovery fails, HIGH_Z the CBUS wire for Tsgc_csus_rioaT-
11. If Discovery succeeds, also HIGH_Z the CBUS wire for Tspc_cus_rloat-
12. FAIL if Source Tester detects that the CBUS does not go LOW after each Wake pulse, up to the point of the
intended failure.
13. FAIL if the CBUS stays HIGH after the 6" Discovery Pulse, indicating unexpected Sink Discovery
Completion.

ok wLNE

14. If TEST_EXTRA_PULSES is non-zero, FAIL if Dongle does not complete Discovery using the last extra
Discovery pulse.

15. If TEST_EXTRA_PULSES is non-zero, FAIL if Sink does not pull MHL+ and MHL- up after the rising edge of
the last extra Discovery Pulse plus Tsink_conn PIUS Tsink_rxsense_en at latest.

16. FAIL if DUT does not reset back to Zcays ponete_piscover and High-Z on MHL+/- wires in response to the CBUS
becoming HIGH_Z.

17. Set for a nominal Discovery, with typical Wake pulses and typical Discovery pulses

18. Direct Tester Source to initiate discovery.

19. FAIL if second Discovery procedure does not succeed.

20. If all preceding steps pass, then PASS; else FAIL.

Table 5-14. Discovery Pulse Reject Timing 1

1 2 3 4
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1 2 3 4
TEST_WAKE_ TSRCﬁWAKEfPULS E_WIDTH_1 TSRCfWAK E_PULSE_WIDTH_1 TSRCfWAK E_PULSE_WIDTH_1 TSRCfWAKEfPULSEfWIDTHfl
PULSE_HIGH {typ} {typ} {typ} {typ}

TEST_WAKE_ TSRC_WAKE_PULSE_WIDTH_l TSRC_WAKE_PULSE_WIDTH_l TSRC_WAKE_PULSE_WIDTH_l TSRC_WAKE_PULSE_WIDTH_l
PULSE_LOW {typ} {typ} {typ} {typ}

TEST_WAKE_ TSRC_WAKE_PULS E_WIDTH_2 TSRC_WAK E_PULSE_WIDTH_2 TSRC_WAKE_PU LSE_WIDTH_2 TSRC_WAKE_PULSE_WIDTH_Z
PULSE_GAP {typ} {typ} {typ} {typ}

TEST_WAKE TSRC_WAKE_TO_DISCOVER{ TSRC_WAK E_TO_DISCOVER{ TSRC_WAKE_TO_DISCOVER{ TSRC_WAKE_TO_DISCOVER{

PULSE_DISCOVER

min}

min}

min}

min}

TEST_DISCOVERY_
PULSE_HIGH

TSINKﬁPULSEfWIDTH{typ}

TSINKﬁPULSEfWIDTH{typ}

TSINKﬁPULSEfWIDTH{typ}

TSINKﬁPULSEfWIDTH{typ}

TEST_DISCOVERY_
PULSE_LOW

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TEST_FIRST_
DISCOVERY_
PULSE_HIGH

TsINK_PULSE_REJECT_MIN

Tsink_pULSE_REJECT_MAX

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TEST_FIRST_
DISCOVERY_
PULSE_LOW

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TsiNk_PULSE_REJECT_MIN

TsiNK_PULSE_REJECT_MAX

TEST_FIFTH_
DISCOVERY_
PULSE_HIGH

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TEST_FIFTH_
DISCOVERY_
PULSE_LOW

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TEST_EXTRA_PULSES

0

0

0

0

Purpose

First Discovery HIGH
pulse is too narrow

First Discovery HIGH
pulse is too wide

First Discovery LOW
pulse is too narrow

First Discovery LOW
pulse is too wide

Table 5-15. Discovery Pulse

Reject Timing 2

5 6 7 8
TEST_WAK E_ TSRC_WAKE_PULS E_WIDTH_1 TSRC_WAK E_PULSE_WIDTH_1 TSRC_WAKE_PU LSE_WIDTH_1 TSRC_WAKE_PULSE_WIDTH_I
PULSE_HIGH {typ} {typ} {typ} {typ}

TEST_WAK E_ TSRC_WAKE_PULS E_WIDTH_1 TSRC_WAK E_PULSE_WIDTH_1 TSRC_WAKE_PU LSE_WIDTH_1 TSRC_WAKE_PULSE_WIDTH_I
PULSE_LOW {typ} {typ} {typ} {typ}

TEST_WAK E_ TSRC_WAKE_PULS E_WIDTH_2 TSRC_WAK E_PULSE_WIDTH_2 TSRC_WAK E_PULSE_WIDTH_2 TSRC_WAKE_PULSE_WIDTH_Z
PULSE_GAP {typ} {typ} {typ} {typ}

TEST_WAKE_ TSRC_WAKE_TO_DISCOVER{ TSRC_WAK E_TO_DISCOVER{ TSRC_WAKE_TO_DISCOVER{ TSRC_WAKE_TO_DISCOVER{

PULSE_DISCOVER

min}

min}

min}

min}

TEST_DISCOVERY_
PULSE_HIGH

Tsink_putse wiotn{typ}

Tsink_putse_wintn{typ}

Tsink_putse_wintn{typ}

Tsink_putse_wintn{typ}

TEST_DISCOVERY_
PULSE_LOW

Tsink_putsewiotn{typ}

Tsink_putse_wintn{typ}

Tsink_putse_wintn{typ}

Tsink_putse_wintn{typ}

TEST_FIRST_
DISCOVERY_
PULSE_HIGH

TsiNK_PULSE_REJECT MIN

Tsink_PULSE_REJECT MAX

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}
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6

7

8

TEST_FIRST_
DISCOVERY_
PULSE_LOW

TSINKﬁPULSEfWIDTH{typ}

TSINKﬁPULSEfWIDTH{typ}

TSINKﬁPULSEfREJECTfMIN

TSI NK_PULSE_REJECT_MAX

TEST_FIFTH_
DISCOVERY_
PULSE_HIGH

TSINKﬁPULSEfWIDTH{typ}

TSINKﬁPULSEfWIDTH{typ}

TSINKﬁPULSEfWIDTH{typ}

TSINKﬁPULSEfWIDTH{typ}

TEST_FIFTH_
DISCOVERY_
PULSE_LOW

TSINKﬁPULSEfWIDTH{typ}

TSINKﬁPULSEfWIDTH{typ}

TSINKﬁPULSEfWIDTH{typ}

TSINKﬁPULSEfWIDTH{typ}

TEST_EXTRA_PULSES

1

1

1

1

Purpose

First Discovery HIGH
pulse is too narrow;
finally succeed

First Discovery HIGH
pulse is too wide;
finally succeed

First Discovery LOW
pulse is too narrow;
finally succeed

First Discovery LOW
pulse is too wide;
finally succeed

5.3.15.2CBT-Dongle: Last Discovery Pulse Should be Ignored

Application:

Dongle

5.3.15.2.1

Test Objective

Observe the Dongle DUT rejects last illegal Discovery pulses.

5.3.15.2.2

References

[MHL] Section 13.8.1; Table 13-13; Ccgys
[MHL] Section 13.10.1; Table 13-23; Tg_caus, Tr_csus

[MHL] Section 13.10.1.1; Table 13-28; Tsgc_wake_puise wibTH_1
[MHL] Section 13.10.1.1; Table 13-28; Tspc_wake_putse_wipTH_2
[MHL] Section 13.10.1.1; Table 13-28; Tsgc_ wake_To_piscover
[MHL] Section 13.10.1.1; Table 13-30; Tsgc_puise wioTH
[MHL] Section 13.10.1.1; Table 13-30; Tsink_putse_wipTH
[MHL] Section 13.10.1; Table 13-30; Tsink_conn
[MHL] Section 13.10.1; Table 13-31; Tsjnk_rxsense_en

[MHL] Section 13.6.3; Table 13-9; Zpysense_termy ZRxsense_TMDS
[MHL] Section 13.7.3; Table 13-12; Zpysense_terms ZRXSENSE TMDS
[MHL] Section 13.10.1; Table 13-30; Tsgc_csus_rioaT

[MHL] Section 13.10.1; Table 13-30; Tsnk_putse_resect M
[MHL] Section 13.10.1; Table 13-30; Tsink_putse_ReecT max

5.3.15.2.3

Required Test Equipment

Use one of the CBUS Source DUT Common Test Equipment Setups.

5.3.15.2.4

Required Methodology

Execute the following test procedure once for each test case #1 - #8 in Table 5-16 and Table 5-17, substituting for
the variables in the leftmost column.

1. If necessary, connect Dongle DUT to Tester Source port.

2. Apply power to the Dongle DUT.
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Set Tester Source port to disconnected state.
Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.
Set Tester Source port capacitance to minimum Ccgys{min}.
Set Tester Source to use settings for these variables from the tables: TEST_WAKE_PULSE_HIGH,
TEST_WAKE_PULSE_LOW, TEST_WAKE_PULSE_GAP, TEST_WAKE_PULSE_DISCOVER,
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TEST_DISCOVERY_PULSE_HIGH, TEST_DISCOVERY_PULSE_LOW, TEST_FIRST_DISCOVERY_PULSE_HIGH,
TEST_FIRST_DISCOVERY_PULSE_LOW, TEST_FIFTH_DISCOVERY_PULSE_HIGH,
TEST_FIFTH_DISCOVERY_PULSE_LOW, and TEST_EXTRA_PULSES

7. Set Tester Source to use its Source Discovery engine to enable normal MHL discovery.

8. Set Dongle DUT into Active State based on the CDF procedure CDF_PROC_SET_ACTIVE.
9. Execute the Tester_Source_Modified_Discovery procedure.
10. If Discovery fails, HIGH_Z the CBUS wire for Tsgc_cgus_rioaT-

11. If Discovery succeeds, also HIGH_Z the CBUS wire for Tspc_cpus_rLoat-
12. FAIL if Source Tester detects that the CBUS does not go LOW after each Wake pulse, up to the point of the

intended failure.

13. FAIL if the CBUS stays HIGH after the 6" Discovery Pulse, indicating unexpected Sink Discovery

Completion.

14. If TEST_EXTRA_PULSES is non-zero, FAIL if Dongle does not complete Discovery using the last extra

Discovery pulse.

15. If TEST_EXTRA_PULSES is non-zero, FAIL if Sink does not pull MHL+ and MHL- up after the rising edge of
the last extra Discovery Pulse plus Tsink_conn PIUS Tsink_rxsense_en at latest.
16. FAIL if DUT does not reset back to Zcgys poneie_piscover and High-Z on MHL+/- wires in response to the CBUS

being HIGH_Z.

17. Set for a nominal Discovery, with typical Wake pulses and typical Discovery pulses

18. Direct Tester Source to initiate discovery.

19. FAIL if second Discovery procedure does not succeed.

20. If all preceding steps pass, then PASS; else FAIL.

Table 5-16. Discovery Pulse Reject Timing 1

1 2 3 4
TEST_WAKE_ TSRC_WAKE_PULS E_WI DTH_l{ TSRC_WAK E_PULSE_WIDTH_ TSRC_WAK E_PULSE_WIDTH_1 TSRC_WAKE_PULSE_WIDTH_l
PULSE_HIGH typ} 1ftyp} {typ} {typ}

TEST_WAK E_ TSRC_WAKE_PULS E_WI DTH_l{ TSRC_WAK E_PULSE_WIDTH_ TSRC_WAK E_PULSE_WIDTH_1 TSRC_WAKE_PULSE_WIDTH_I
PULSE_LOW typ} 1ftyp} {typ} {typ}

TEST_WAKE_ TSRC_WAKE_PULS E_WI DTH_Z{ TSRC_WAK E_PULSE_WIDTH_ TSRC_WAK E_PULSE_WIDTH_2 TSRC_WAKE_PULSE_WIDTH_Z
PULSE_GAP typ} 2Atyp} {typ} {typ}

TEST_WAK E_ TSRC_WAKE_TO_DISCOVER{m TSRC_WAK E_TO_DISCOVER{ TSRC_WAK E_TO_DISCOVER{ TSRC_WAKE_TO_DISCOVER{

PULSE_DISCOVER

in}

min}

min}

min}

TEST_DISCOVERY_
PULSE_HIGH

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TEST_DISCOVERY_
PULSE_LOW

Tsink_putse wiotn{typ}

Tsink_putse_wintn{typ}

Tsink_putse_wintn{typ}

Tsink_putse_wintn{typ}

TEST_FIRST_
DISCOVERY_
PULSE_HIGH

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}
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2

3

4

TEST_FIRST_
DISCOVERY_
PULSE_LOW

TSINKﬁPULSEfWIDTH{typ}

TSINKﬁPULSEfWIDTH{typ}

TSINKﬁPULSEfWIDTH{typ}

TSINKﬁPULSEfWIDTH{typ}

TEST_FIFTH_
DISCOVERY_
PULSE_HIGH

TSIN K_PULSE_REJECT_MIN

TSINKﬁPU LSE_REJECT_MAX

TSINKﬁPULSEfWIDTH{typ}

TSINKﬁPULSEfWIDTH{typ}

TEST_FIFTH_
DISCOVERY_
PULSE_LOW

TSINKﬁPULSEfWIDTH{typ}

TSINKﬁPULSEfWIDTH{typ}

TSINKﬁPULSEfREJECTfMIN

TSI NK_PULSE_REJECT_MAX

TEST_EXTRA_ PULSES

0

0

0

0

Purpose

Fifth Discovery HIGH
pulse is too narrow

Fifth Discovery
HIGH pulse is too

wide

Fifth Discovery LOW
pulse is too narrow

Fifth Discovery LOW
pulse is too wide

Table 5-17. Discovery Pulse Reject Timing 2

5 6 7 8
TEST_WAKE_ TSRC_WAKE_PULS E_WIDTH_1 TSRC_WAK E_PULSE_WIDTH_1 TSRC_WAKE_PU LSE_WIDTH_1 TSRC_WAKE_PULSE_WIDTH_l
PULSE_HIGH {typ} {typ} {typ} {typ}

TEST_WAKE_ TSRC_WAKE_PULS E_WIDTH_1 TSRC_WAK E_PULSE_WIDTH_1 TSRC_WAKE_PU LSE_WIDTH_1 TSRC_WAKE_PULSE_WIDTH_l
PULSE_LOW {typ} {typ} {typ} {typ}

TEST_WAKE_ TSRC_WAKE_PULS E_WIDTH_2 TSRC_WAK E_PULSE_WIDTH_2 TSRC_WAKE_PU LSE_WIDTH_2 TSRC_WAKE_PULSE_WIDTH_Z
PULSE_GAP {typ} {typ} {typ} {typ}

TEST_WAKE TSRC_WAKE_TO_DISCOVER{ TSRC_WAK E_TO_DISCOVER{ TSRC_WAKE_TO_DISCOVER{ TSRC_WAKE_TO_DISCOVER{

PULSE_DISCOVER

min}

min}

min}

min}

TEST_DISCOVERY_
PULSE_HIGH

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TEST_DISCOVERY_
PULSE_LOW

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TEST_FIRST_
DISCOVERY_
PULSE_HIGH

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TEST_FIRST_
DISCOVERY_
PULSE_LOW

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TEST_FIFTH_
DISCOVERY_
PULSE_HIGH

TsiNk_PULSE_REJECT MIN

Tsink_PuLSE_REJECT MAX

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

TEST_FIFTH_
DISCOVERY_
PULSE_LOW

TSINK_PULSE_WIDTH{typ}

TSINK_PULSE_WIDTH{typ}

Tsink_PULSE_REJECT MIN

TsiNk_puLSE_REJECT MAX

TEST_EXTRA_PULSES

6

6

6

6

Purpose

Fifth Discovery
HIGH pulse is too
narrow; finally
succeed

Fifth Discovery
HIGH pulse is too
wide; finally
succeed

Fifth Discovery LOW
pulse is too narrow;
finally succeed

Fifth Discovery LOW
pulse is too wide;
finally succeed
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5.3.16 Link Layer Electrical - Dongle DUT Input: Arbitration/Sync/Data Signaling
Measure the electrical behavior of the Dongle DUT as it receives Arbitration, Sync, and Data pulses.

5.3.16.1CBE-Dongle: Sensitivity to VIH/VIL

Application: Dongle

5.3.16.1.1 Test Objective
Verify that the Dongle DUT correctly receives data pulses above Vy_cgys and below Vy;_cgus

5.3.16.1.2 References

[MHL] Section 8-4

[MHL] Section 13.10.1; Table 13-24; Vou_caus, Vou_csus
[MHL] Section 13.10.1; Table 13-24: Viy_csus, Vii_caus

5.3.16.1.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

5.3.16.1.4 Required Methodology

Execute the following test procedure once for each row in Table 5-18, substituting TEST_VOH_CBUS and
TEST_VOL_CBUS.

1. If necessary, connect Dongle DUT to Tester Source port.

2. Apply power to the Dongle DUT.

3. Set Tester Source port to disconnected state.

4. Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.
5. Set Tester Source HIGH output voltage to TEST_VOH_CBUS.

6. Set Tester Source LOW output voltage to TEST_VOL_CBUS.

7. Set Tester Source to use its Source Packet engine to link level ACK everything.

8. Execute the Tester_Source_Discovery procedure.

9. When the Tester Source receives a command, reply with an ACK packet.

10. FAIL if DUT does not eventually arbitrate for the bus to send a command to the Tester Source.
11. FAIL if DUT does not link level ACK the ACK packet with fewer than Nggrry{min} retries.

12. The Dongle DUT will probably NACK the first several attempts to do the ACK packet. Retransmit.
13. If all preceding steps pass, then PASS; else FAIL.

Note: The Dongle DUT might send a command that requires a data packet instead of an ACK packet in response.
For this test, the contents of the response packet may be either a data packet or a control packet.

Table 5-18. Sensitivity to VIH/VIL

TEST_VOH_CBUS TEST_VOL_CBUS Purpose
Vin_caus{min} Vor_csus{min} (0.0V) Sensitivity to VIH
2 Vou_causfmax} V_caus{max} Sensitivity to VIL

5.3.17 Link Layer Timing - Dongle DUT Input: Arbitration
Measure the behavior of the Dongle DUT as it receives Arbitration pulses with different timings.
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5.3.17.1CBT-Dongle: Loses Arbitration Correctly

‘ Application: Dongle ‘

5.3.17.1.1 Test Objective
Verify that Dongle DUT loses arbitration to the Tester acting as Source using Fast Bit Timing.

5.3.17.1.2 References
[MHL] Section 13101, Table 13‘23, TBITﬁCBUS
[MHL] Section 131011, Table 13-31: TSRC_ARBITRATE

5.3.17.1.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

5.3.17.1.4 Required Methodology
Execute the following test procedure once for each row in Table 5-19, substituting TEST_BIT_TIME,
TEST_IDLE_PERIOD and TEST_FIRST_DONGLE_COMMAND_DELAY.

If necessary, connect Dongle DUT to Tester Source port.

Apply power to the Dongle DUT.

Set Tester Source port to disconnected state.

Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.

Set Tester Timing Measurement CBUS Voltage threshold to the 50% point between Vy cgys{min} and
Vi_csus{max}.

6. Set Tester Source to use its Source Packet engine to ACK everything.

7. Execute the Tester_Source_Discovery procedure.
8

9
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Set Tester Source to operate using TEST_BIT_TIME for Tgr_cgus-
. Set Tester Source to use TEST_IDLE_PERIOD for delay from Arbitration pulse to Sync pulse.
10. Wait TEST_FIRST_SRC_COMMAND_DELAY.
11. Tester Source does GET_STATE to Dongle DUT.
12. FAILif DUT does not respond to the GET_STATE command from the Tester with a Data packet.
13. If all preceding steps pass, then PASS; else FAIL.

Note that the Dongle DUT might NACK the GET_STATE command. Tester needs to re-issue this command up to N
times to give the Dongle DUT a chance to ACK it.

Table 5-19. Dongle Behaves Appropriately when Dongle Loses Arbitration

TEST_BIT_TIME TEST_IDLE_PERIOD .(I;EOSI\.I/-IT\;:‘:L__DD%'.\‘ AGYLE_ Purpose
L st | Twwonimel | T | o oende e
4 Tar_ceusimin} Treq_opp{max} Tsink_aramrate{min} an;; I?gr;slNecB(ijt;;r;ing, longest
5 Tar_ceusimax} Treq_ope{min} Tsink_aramrate{min} sAls\éthOSr;g'\lli ?;;':iyming, shortest
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TEST_FIRST_DONGLE_

TEST_BIT_TIME | TEST_IDLE_PERIOD | 0\ o0 o™ et ay

Purpose

slow Dongle Bit Timing, longest

T, T T. i
6 aiT_csusimax} req_opp{Max} sink_ariTRaTe{MiN} ARB to SYNC delay

5.3.17.2CBT-Dongle: End of Discovery to Early Source-side Arbitration

Application: Dongle

5.3.17.2.1 Test Objective

Verify that the Dongle DUT correctly responds to a packet if a Source sends one before the minimum Discovery-to-
Arbitration holdoff.

5.3.17.2.2 References

[MHL] Section 8.5.1

[MHL] Section 13.10.1.1; Table 13-31: Tsre conn
[MHL] Section 13.10.1.1; Table 13-31: Tgnk_arsirrate

5.3.17.2.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

5.3.17.2.4 Required Methodology
Execute the following test procedure once for each row in Table 5-20, substituting TEST_BIT_TIME,
TEST_IDLE_PERIOD and TEST_FIRST_DONGLE_COMMAND_DELAY.

If necessary, connect Dongle DUT to Tester Source port.

Apply power to the Dongle DUT.

Set Tester Source port to disconnected state.

Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.

Set Tester Timing Measurement CBUS Voltage threshold to the 50% point between Vy cgys{min} and
Vi_caus{max}.

6. Set Tester Source to use its Source Packet engine to ACK everything.

7. Execute the Tester_Source_Discovery procedure.
8

9
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Set Tester Source to operate using TEST_BIT_TIME for Tgr_cgus-
. Set Tester Source to use TEST_IDLE_PERIOD for delay from Arbitration pulse to Sync pulse.
10. Wait TEST_FIRST_SRC_COMMAND_DELAY.
11. Tester Source does GET_STATE to Dongle DUT.
12. FAIL if DUT does not respond to the GET_STATE command from the Tester with a Data packet.
13. If all preceding steps pass, then PASS; else FAIL.

Note that the Dongle DUT might NACK the GET_STATE command. It needs to be re-issued up to Nggrgy times to
give the Dongle DUT a chance to ACK it.

Table 5-20. End of Discovery to Early Source-side Arbitration

TEST_FIRST_DONGLE_
COMMAND_DELAY

TEST_BIT_TIME | TEST_IDLE_PERIOD Purpose

Very Early Dongle

1 T, t T i T,
sir_csus{typ} req_oprp{Min} sink_conn{max} arbitration
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5.3.17.3CBT-Dongle: Dongle Loses Arbitration Collision Correctly

‘ Application: Dongle ‘

5.3.17.3.1 Test Objective
Verify that the Dongle DUT loses when it collides with the Source during Arbitration.

5.3.17.3.2 References
[MHL] Section 7.2.4; Timing case 1

5.3.17.3.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

5.3.17.3.4 Required Methodology
Execute the following test procedure once for each row in Table 5-21, substituting TEST_BIT_TIME.

If necessary, connect Dongle DUT to Tester Source port.

Apply power to the Dongle DUT.
Set Tester Source port to disconnected state.

Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.

Set Tester Timing Measurement CBUS Voltage threshold to the 50% point between Vy cgys{min} and
Vi_csus{max}.

Set Tester Source to use its Source Packet engine to ACK everything.

vk wn e

Set Tester Source to operate using the TEST_BIT_TIME for Tgr_caus.
Prepare the Tester Source to do a GET_VENDOR_ID, but do not issue it yet.
10. Set Tester Source to artificially force an Arbitration collision when it sees the first Dongle DUT arbitration.
11. The Tester Source will win arbitration because of of the collision. Issue a GET_VENDOR_ID.
12. Once the GET_VENDOR_ID is issued, set its Source Packet engine to ACK the response.
13. FAIL if DUT does not collide with the Tester Source during Arbitration and back off, but instead continues
on to do its command.
14. FAIL if DUT does not reply to the GET_VENDOR_ID with the expected data.
15. FAIL if DUT does not re-issue the command it was sending before it lost the Arbitration.

6
7. Execute the Tester_Source_Discovery procedure.
8
9

16. If all preceding steps pass, then PASS; else FAIL.

Table 5-21. Loses Arbitration Collision Correctly

TEST_BIT_TIME Purpose

Torr_causityp} Dongle loses Arbitration Collision correctly, nominal Dongle bit clock
Terr_causimin} Dongle loses Arbitration Collision correctly, fast Dongle bit clock
Torr_caus{max} Dongle loses Arbitration Collision correctly, slow Dongle bit clock

5.3.18 Link Layer Timing - Dongle DUT Input: Data
Measure the behavior of the Dongle DUT as it receives Data pulses with different timings.
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5.3.18.1CBT-Dongle: Bit Timing Sensitivity

‘ Application: Dongle ‘

5.3.18.1.1 Test Objective
Verify that Dongle DUT can receive data from a Source with the fastest/slowest/most legal bit timings.

5.3.18.1.2 References
[MHL] Section 7.2.2
[MHL] Section 13101, Table 13'23, TBIT_CBUS

[MHL] Section 13101, Table 13‘23, TBITﬁCBUS +/- TCBUSfDUTY
[MHL] Section 13.10.1; Table 13-23; Tgir_cgus +/- ATke

5.3.18.1.3

Required Test Equipment

Use one of the CBUS Source DUT Common Test Equipment Setups.

5.3.18.1.4

Required Methodology

Execute the following test procedure once for each row in Table 5-22, substituting TEST_BIT_TIME,
TEST_IDLE_PERIOD, TEST_CENTER_OFFSET and TEST_RISE_OFFSET.

vk wn e

Apply power to the Dongle DUT.
Set Tester Source port to disconnected state.

If necessary, connect Dongle DUT to Tester Source port.

Set Tester Source to operate using TEST_BIT_TIME for Tgr_caus.

Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.

Set Tester Source to offset “1” bit center-bit transitions by TEST_CENTER_OFFSET.

6
7. Set Tester Source to TEST_IDLE_PERIOD delay from Arbitration pulse to Sync pulse.
8
9

Set Tester Source to offset rising edges TEST_RISE_OFFSET compared to falling edges.

10. Set Tester Source to use its Source Packet engine to ACK everything.

11. Execute the Tester_Source_Discovery procedure.

12. When the Tester Source receives a SET_HPD, reply with an ACK packet.

13. Tester Source switches to responding with ACK to everything.
14. FAIL if DUT does not ACK the ACK packet from the Tester.
15. If all preceding steps pass, then PASS; else FAIL.

Table 5-22. Bit Timing Sensitivity

Set Tester Timing Measurement CBUS Voltage threshold to the 50% point between Vy cgys{min} and
VIL_CBUS{maX}-

TEST_BIT TEST_IDLE TEST_ TEST_RISE_ Purpose
_TIME _PERIOD CENTER_OFFSET OFFSET
1 Terr_csusimin} Treq_opefmin} | O 0 Fast; Bits symmetrical
2 Tair_caus{typ} Treq_ore{typ} 0 0 Typical; Bits symmetrical
3 Torr_causfmax} Treq_opefmax} | O 0 Slow; Bits symmetrical
4 Terr_csusimin} Treq_oppimin} | =TEST_BIT_TIME/10 | O Fast; midpoint early
5 Torr_causityp} Treq_orefityp} —TEST_BIT_TIME/10 | O Typical; midpoint early
6 Torr_causfmax} Treq_oppimax} | =TEST_BIT_TIME/10 | O Slow; midpoint early
7 Terr_csusimin} Treq_oppimin} | +TEST_BIT_TIME/10 | O Fast; midpoint late
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TEST_BIT TEST_IDLE TEST_ TEST_RISE_ e

_TIME _PERIOD CENTER_OFFSET OFFSET

Torr_causityp} Treq_oreityp} +TEST_BIT_TIME/10 | O Typical; midpoint late

Terr_causfmax} Treq_oprimax} | +TEST_BIT_TIME/10 | O Slow; midpoint late
10 | Tair_csusimin} Treq_opefmin} | O - ATre/2 Fast; rise faster than fall
11 | Tair_ceus{typ} Treq_orefityp} 0 - ATre/2 Typical; rise faster than fall
12 | Teir_ceus{max} Treq opefmax} | O - ATge/2 Slow; rise faster than fall
13 | Tair_ceusimin} Treq_opefmin} | O + ATge/2 Fast; fall faster than rise
14 | Tair_ceustyp} Treq_oreityp} 0 + ATge/2 Typical; fall faster than rise
15 | Teir_ceus{max} Treq opefmax} | O + ATge/2 Slow; fall faster than rise

5.3.19

Link Layer Timing - Dongle DUT Input: NACK

Verify that Dongle DUT can detect bad parity.
Bad parity is defined as a Packet with a parity bit with a low to high transition at its end.

5.3.19.1CBT-Dongle: Response to Packet with Bad Parity

Application: Dongle

5.3.19.1.1 Test Objective
Verify that Dongle DUT can detect bad parity.

5.3.19.1.2
[MHL] Section 7.2.3.5

References

5.3.19.1.3
Use one of the CBUS Source DUT Common Test Equipment Setups.

Required Test Equipment

5.3.19.1.4
Execute the following test procedure once for each row in Table 5-23, substituting TEST_BIT_RATE,
TEST_IDLE_PERIOD, and TEST_BAD_PACKET.

Required Methodology

If necessary, connect Dongle DUT to Tester Source port.

Apply power to the Dongle DUT.

Set Tester Source port to disconnected state.

Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.
Set Tester Source to operate using the TEST_BIT_RATE for TBIT_CBUS.

Set Tester Source to use TEST_IDLE_PERIOD for delay from Arbitration pulse to Sync pulse.
Set Tester Source to use its Source Packet engine to ACK everything.

Execute the Tester_Source_Discovery procedure.

Tester Source sends TEST_BAD_PACKET Nggrry{min}-1 times.

10 FAIL if DUT does not NACK the bad Packet from the Tester NRETRY{min}-1 times.

11. If all preceding steps pass, then PASS; else FAIL.

RNV R WNRE

Table 5-23. Check Response to Bad Parity Packet
TEST_BIT_RATE TEST_IDLE_PERIOD
‘ 1 Tarr_ceusityp} Treq_orp{max}

TEST_BAD_PACKET
Error-Packet-1

Purpose

bad parity (Nominal Sink)
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TEST_BIT_RATE TEST_IDLE_PERIOD | TEST_BAD_PACKET | Purpose

2 Torr_causfmax} Treq_opp{maxt} Error-Packet-1 bad parity (Slow Sink)

3 Terr_causimin} Treq_opp{min} Error-Packet-1 bad parity (Fast Sink)

4 Torr_causityp} Treq_opp{max} Error-Packet-2 bad parity (Nominal Sink)
5 Torr_caustmax} Treq_opp{max} Error-Packet-2 bad parity (Slow Sink)

6 Terr_causimin} Treq_opp{min} Error-Packet-2 bad parity (Fast Sink)

5.3.20 Link Layer Timing - Dongle DUT Input: ACK
Measure the behavior of the Dongle DUT as it receives ACK pulses with different timings.

5.3.20.1CBT-Dongle: Response to ACKs with Different Timings

Application: Dongle

5.3.20.1.1 Test Objective
Dongle DUT receives Tester ACK at various times. Verify that Dongle DUT recognizes ACK.

5.3.20.1.2 References
[MHL] Section 7.2.3.6
[MHL] Section 13.10.1; Table 13-23, Tcays_ack_o

5.3.20.1.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

5.3.20.1.4 Required Methodology

Execute the following test procedure once for each row in Table 5-24, substituting TEST_BIT_TIME,
TEST_ACK_TIME and TEST_ACK_DURATION.

If necessary, connect Dongle DUT to Tester Source port.

Apply power to the Dongle DUT.

Set Tester Source port to disconnected state.

Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.

Set Tester Timing Measurement CBUS Voltage threshold to the 50% point between Vy, cgys{min} and
VIL_CBUS{maX}-
Set Tester Dongle to operate using TEST_BIT_TIME for Tgr_cpus.

6.
7. Set Tester Source to place ACK pulses at the TEST_ACK_TIME after expected ACK period starts.
8
9
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Set Tester Source to drive the ACK pulse LOW for TEST_ACK_DURATION.
. Execute the Tester_Source_Discovery procedure.

10. Set Tester Source to send a GET_STATE to Dongle DUT.

11. The Dongle DUT may NACK the GET_STATE command. The tester shall re-issue this command up to Nggrry
times, to provide time for the Dongle DUT to ACK the command.

12. FAIL if DUT does not eventually arbitrate for the bus to send a data packet to the Tester Source.

13. ACK the DUT using the calculated bit timing and the previously set ACK pulse placement.

14. FAIL if DUT does not try to reply with a data packet.

15. FAIL if DUT retries sending the data packet after the tester link level ACK. This indicates that the DUT is
sensitive to the link level ACK where placed.

16. If all preceding steps pass, then PASS; else FAIL.
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Table 5-24. Response to ACKs with Different Timings

TEST_BIT_TIME | TEST_ACK_TIME TEST_ACK_DURATION Purpose

1 Tar_ceus{typ} Teaus_ack_rau{min} Teaus_ack_ofmin} Earliest possible thin ACK
2 TBIT_CBUS{typ} TCBUS_ACK_FALL{maX} TCBUS_ACK_O{min} Latest possible thin ACK

3 Tair_csus{typ} Tesus_ack_ra{min} Tesus_ack_o{max} Earliest possible thick ACK
4 Tar_ceus{typ} Tepus_ack_rau{max} Tcgus_ack_of{max} Latest possible thick ACK
5 Terr_causimax} Tesus_ack_rau{min} Teaus_ack_oimin} Earliest possible thin ACK
6 Terr_csusimax} Teaus_ack_rau{max} Tcaus_ack_oimin} Latest possible thin ACK

7 Terr_csusimax} Teaus_ack_ra{imin} Tcaus_ack_oimax} Earliest possible thick ACK
8 Terr_causimax} Tesus_ack_ra{max} Tesus_ack_ofmax} Latest possible thick ACK
9 Teir_ceusimin} Tesus_ack_rau{imin} Teaus_ack_oimin} Earliest possible thin ACK
10 Terr_csusimin} Tesus_ack_rau{max} Tcsus_ack_oimin} Latest possible thin ACK
11 Terr_ceusimin} Tcaus_ack_rau{min} Tcaus_ack_oimax} Earliest possible thick ACK
12 Terr_cus{min} Tcaus_ack_rau{max} Tcaus_ack_oimax} Latest possible thick ACK

5.3.21 Link Layer Timing - Dongle DUT Input: Bus Re-Arbitration

Measure the behavior of the Dongle DUT as it responds to Source re-arbitration with different timings.

5.3.21.1CBT-Dongle: Dongle Receives Case 1 Back-to-Back Transfers

Application: Dongle

5.3.21.1.1 Test Objective
Verify that Dongle DUT can receive Case 1 Back-to-Back packets when connected to various speed Dongles using
variable ARB-to-Sync Idle timing.

5.3.21.1.2
[MHL] Section 7.2.4; Case 1; Tester sends back-to-back; min Sync

References

5.3.21.1.3
Use one of the CBUS Source DUT Common Test Equipment Setups.

Required Test Equipment

5.3.21.1.4
Execute the following test procedure once for each row in Table 5-25, substituting TEST_BIT_TIME and
TEST_IDLE_PERIOD.

Required Methodology

If necessary, connect Dongle DUT to Tester Source port.

Apply power to the Dongle DUT.

Set Tester Source port to disconnected state.

Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.

Set Tester Source to operate using TEST_BIT_TIME as Tgr_cgus-

Set Tester Source to use TEST_IDLE_PERIOD as delay from Arbitration pulse to Sync pulse.

Set Tester Source to use its Source Packet engine to ACK everything.

Execute the Tester_Source_Discovery procedure.

When the Tester Source receives a command, reply with a link level ACK.

10. Tester Source does SET_INT to Dongle DUT, followed by Offset 0x20, followed by Data 0x00. The Offset
packet has Parity == 0, the Data packet has Parity == 1. The last 2 Packets are sent back-to-back.

11. Tester Source switches to responding with ACK to everything.
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Copyright 2001-2013 by one or more of the MHL Promoters

Revision 2.1 (fc02) Confidential Information of the MHL Promoters April 2013



\o 264/391
A M H L MHL™ (Mobile High-definition Link)

Compliance Test Specification -- Main Required Methods

12. Observe post-discovery Dongle DUT link-level ACK activity as it replies to the Tester Source command.
13. Observe that the Dongle DUT replies with an ACK packet.

14. FAIL if DUT does not eventually send a command.

15. FAIL if DUT does not link level ACK all 3 packets sent from the Tester.

16. FAIL if DUT does not respond with an ACK packet.

17. If all preceding steps pass, then PASS; else FAIL.

Note that the Dongle DUT might NACK the packets it receives. Tester needs to re-issue this command up to Ngergy
times to give the Dongle DUT a chance to ACK it.

Table 5-25. Dongle Receives Back-to-Back Transfers

TEST_BIT_TIME | TEST_IDLE_PERIOD | Purpose
1 Tor_causityp} Treq_contimin} nominal Source Bit Timing, shortest ARB to SYNC
2 Torr_causityp} Treq_cont{max} nominal Source Bit Timing, longest ARB to SYNC delay
3 Torr_causimin} Treq_contimin} minimum Source Bit Timing, shortest ARB to SYNC
4 Terr_caus{min} Treq_cont{max} minimum Source Bit Timing, longest ARB to SYNC delay
5 Ter_caus{max} Treq_cont{min} maximum Source Bit Timing, shortest ARB to SYNC
6 Torr_caustmax} Treq_cont{maxt} maximum Source Bit Timing, longest ARB to SYNC delay

5.3.22 Link Layer Timing - Dongle DUT Input: Ill-formed Packets
Verify that the Dongle does not have problems when the Source sends ill-formed packets.

5.3.22.1CBT-Dongle: Source Wins Arbitration, then No Packet, when Dongle is Idle

Application: Dongle

5.3.22.1.1 Test Objective
Verify that Dongle DUT is not confused if the Source arbitrates for the CBUS but then does not use it.

5.3.22.1.2 References
[MHL] Section 7.2.4

5.3.22.1.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

5.3.22.1.4 Required Methodology
If necessary, connect Dongle DUT to Tester Source port.

Apply power to the Dongle DUT.
Set Tester Source port to disconnected state.

Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.

vk wn e

Set Tester Timing Measurement CBUS Voltage threshold to the 50% point between Vy, cgys{min} and
Vi_ceusfmaxt}.

Set Tester Source to use its Source Packet engine to ACK everything.

7. Execute the Tester_Source_Discovery procedure.

When the Tester Source receives a SET_HPD, reply with an ACK packet.
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9. Set Tester Source to occasionally drive a total of 100 CBUS LOW pulses for periods of 4000 nanoseconds
(4 nominal bit times), followed by drive HIGH as usual. These are valid Dongle-side arbitration pulses, but
are not followed by Sync pulses.

10. Set Tester Source to wait until the bogus arbitration test period ends, then do a READ_DEVCAP followed
by Offset 0x00.

11. FAILif DUT responds in any way to the bad arbitration activity.

12. FAIL if DUT cannot respond to the valid READ_DEVCAP command from the Tester.
13. If all preceding steps pass, then PASS; else FAIL.

5.3.23 Link Layer Timing - Dongle DUT Input: Disconnect
Verify that the Dongle responds appropriately when the MHL bus is disconnected (or when the Source pretends

that the bus is disconnected).

5.3.23.1CBT-Dongle: CBUS LOW for Less than Minimum Tsnk csus piscony Reject Time

Application: Dongle

5.3.23.1.1 Test Objective
Verify that Dongle DUT ignores LOW-asserted pulses less than Tsing_csus_pisconn{min} on the CBUS.

5.3.23.1.2 References
[MHL] Section 13101.2, Table 13—32, TSlNK_CBUS_D|SCONN

5.3.23.1.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

5.3.23.1.4 Required Methodology

If necessary, connect Dongle DUT to Tester Source port.

Apply power to the Dongle DUT.

Set Tester Source port to disconnected state.

Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.

Set Tester Source to use its Source Packet engine to ACK everything.

Execute the Tester_Source_Discovery procedure.

When the Tester Source receives a SET_HPD, reply with an ACK packet.

Service other packets from the Dongle DUT if they arrive.

When bus is idle, set Tester Source to drive CBUS LOW for Tsnk_csus_pisconn{min} — 1 uSec.

FAIL if DUT has trouble doing Discovery.

. FAILif DUT does not eventually send SET_HPD.

. FAIL if DUT does not eventually become idle within 10 seconds of Discovery, leaving a constant CBUS
HIGH.

. FAIL if DUT detects the Glitch as a Disconnect event. Dongle DUT disconnect is inferred by the Source
detecting the MHL+ and MHL- wires changing to a LOW voltage level, under the influence of the Source-
side pull down resistors.

14. If all preceding steps pass, then PASS; else FAIL.
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5.3.23.2CBT-Dongle: CBUS LOW for Greater than Maximum Tsink csus pisconn Reject Time

‘ Application: Dongle ‘

5.3.23.2.1 Test Objective

Verify that Dongle DUT detects wide LOW-asserted pulses on the CBUS as a disconnect event.

Verify that Dongle DUT quickly disables its MHL+/- pull-ups when it sees a CBUS disconnect.

Verify that Dongle DUT quickly changes its pulldown to Z¢gys_ponete_piscover When it sees a CBUS disconnect.

5.3.23.2.2 References

[MHL] Section 13.10.1.2; Table 13-32; Tsink_caus_pisconn
[MHL] Section 13.10.1.2; Table 13-32; Tgnk_rxsense_pis
[MHL] Section 13.10.1.2; Table 13-32; Tok.caus_sink_conn

5.3.23.2.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

5.3.23.2.4 Required Methodology

1. If necessary, connect Dongle DUT to Tester Source port.

2. Apply power to the Dongle DUT.

3. Set Tester Source port to disconnected state.

4. Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.

5. Set Tester Source to use its Source Packet engine to ACK everything.

6. Execute the Tester_Source_Discovery procedure.

7. When the Tester Source receives a SET_HPD, reply with an ACK packet.

8. Service other packets from the Dongle DUT if they arrive.

9. Set Tester Source to drive CBUS LOW for Tgnk_cgus_pisconn{max} + 1 uSec.

10. Dongle DUT disconnect is inferred by seeing the MHL+/- wires go LOW under the influence of the Source-

side pulldowns.
11. FAILif DUT does not eventually send SET_HPD.
12. FAIL if DUT does not detect the Pulse LOW as a Disconnect event.
13. FAIL if DUT does not remove its pull-ups on MHL+/- within Tenk gxsense_pis (5 mSec).
14. FAIL if DUT does not switch to Zcgys_ponete_piscover Within Tsink.caus_sink_conn (5 mSec).
15. If all preceding steps pass, then PASS; else FAIL.

5.3.23.3CBT-Dongle: Dongle Disconnect on Non-MHL Side Causes CLR_HPD

Application: Dongle

5.3.23.3.1 Test Objective
Verify that Dongle DUT detects that it has been disconnected on its non-MHL side, and that it makes an MHL
CLR_HPD.

5.3.23.3.2 References
[MHL] Section 8.1.3
[MHL] Section 7.8.2.2
[MHL] Section 8.5.4

5.3.23.3.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.
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5.3.23.3.4 Required Methodology

If necessary, connect Dongle DUT to Tester Source port.
Apply power to the Dongle DUT.
Connect Dongle DUT to downstream AV display device and select Dongle DUT as input source.
Set Tester Source port to disconnected state.
Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.
Set Tester Source to use its Source Packet engine to ACK everything.
Execute the Tester_Source_Discovery procedure.
When the Tester Source receives a SET_HPD, reply with an ACK packet.
Service other packets from the Dongle DUT if they arrive.
. Disconnect Dongle DUT from the downstream AV display device.
. FAILif DUT does not eventually send SET_HPD in response to the Discovery procedure.
. FAILif DUT does not send a CLR_HPD within 10 seconds of being disconnected from the AV display device.
. If all preceding steps pass, then PASS; else FAIL.
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5.3.24 Link Layer Electrical - Dongle DUT VBUS Output
Verify that a powered Dongle drives the VBUS as required.

5.3.24.1CBE-Dongle: Dongle DUT VBUS Output

Application: Dongle

5.3.24.1.1 Test Objective

Verify that a powered Dongle supplies power over the VBUS as required.

5.3.24.1.2 References

[MHL] Section 9.1

[MHL] Section 13.9.1.1; Table 13-21; Vypys_1p1_pneL_pRv
[MHL] Section 13.9.1.2; Table 13-30: lygys_ponete_To_source

5.3.24.1.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

5.3.24.1.4 Required Methodology
1. If the CDF value CDF_D_POWERED indicates that DUT is a Powered Dongle, then continue, else end test
with PASS (SKIP).
If necessary, connect Dongle DUT to Tester Source port.
Connect the Dongle DUT to the downstream device, and connect power to the Dongle DUT.
Set Tester Source port to disconnected state.
Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.
Tester does not drive VBUS.
Set Tester Source to apply lysus_prepiscoverv{max} load (100 mA) to the VBUS.
Tester Source measures the VBUS driven by the Dongle DUT and loaded by the Tester Source.

FAIL if VBUS Voltage is not within the range Vygys_tp1_pnst_prv {Min} to Vygus_te1_onet_prvimaxt.
. Execute the Tester_Source_Discovery procedure.
. Execute the Tester_Wait_Capability_Registers_Valid procedure.
. FAIL if the procedure indicates TIMEOUT.
. Tester Source reads Dongle’s DEV_CAT register.
. FAIL if DEV_CAT register not read as DONGLE, and immediately terminate the test.
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FAIL if DEV_CAT POW bit is not ‘1.

If {PLIM1, PLIMO} are {0, 0}, Set Tester Source to apply lyeus_poneLe To_source [0ad (500mA) to the VBUS.

FAIL if VBUS Voltage is not within the range Vygys_tp1_pneie_prv {Min} to Vs te1_pnet_prv{maxs.

If {PLIM1, PLIMO} are {0, 1}, Set Tester Source to apply lygus_poneLe_To_source l0ad (900mA) to the VBUS.

FAIL if VBUS Voltage is not within the range Vygys_tp1_pneie_prv {Min} to Vigys te1_pnet_prv{max}.

If {PLIM1, PLIMO} are {1,0}, set Tester Source to apply lvgus_poneie_To_source l0ad (1500mA) to the VBUS.

FAIL if VBUS Voltage is not within the range Vygys p1_pnet_prv {Min} to Vysys_te1_onet_prvimaxt.

If {PLIM1, PLIMO} are {1, 1}, then set Tester Source to apply lveus_poneLe_To_source l0ad (100mA) to the VBUS.
a. If VBUS Voltage is within the range Vygys_1p1_pneL_prv iMin} to Vygys 1e1_pneL prvimax} then continue;

else end test with FAIL.
If all preceding steps pass, then PASS; else FAIL.

5.3.25 Link Layer Electrical - Dongle DUT VBUS Input

Verify that a Dongle DUT without an attached Power Adapter uses a limited amount of Source VBUS current .

5.3.25.1CBE-Dongle: Dongle DUT VBUS Input

Application: Dongle

5.3.25.1.1 Test Objective
Verify that a Dongle DUT without an attached Power Adapter uses a limited amount of Source VBUS current .

5.3.25.1.2  References

[MHL] Section 9.1

[MHL] Section 13.9.1.1; Table 13-21; Vygys_1p1_src_prv

[MHL] Section 13.9.1.2; Table 13-22: Iveus_prebiscoveRy, IvBus_source To poNGLe
[MHL] Section 13.10.1.1; Table 13-29: Tcays_veus_out To_sTaBLE

5.3.25.1.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

5.3.25.1.4 Required Methodology

1.
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If the CDF value CDF_D_ACCEPTS_POWER_FROM_SOURCE indicates that DUT accepts power, then
proceed with this test. Else PASS (SKIP).

Disconnect power from the Dongle DUT.

If necessary, connect Dongle DUT to Tester Source port.

Connect the Dongle DUT to the downstream device.

Set Tester Source port to disconnected state.

Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.
Tester measures CBUS Discovery Resistor.

FAIL if Discovery Resistor is not a valid Dongle Discovery Resistor.

Tester drives the VBUS with a current limited 200mA , then waits Tsgc vsus_out To_stasieimin}.

. Tester Source measures pre-discovery VBUS Current.
. FAILif VBUS current is not less than or equal to lysys_prepiscoverv{max}.

. Set Tester Source to use its Source Packet engine to ACK everything.
. Execute the Tester_Source_Discovery procedure.
. After Discovery completes, Tester Source measures post-discovery VBUS Current.

. FAILif VBUS current is not less than or equal to lysys_source_To_ponece{min}.
. If all preceding steps pass, then PASS; else FAIL.
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5.3.26 Link Layer Timing - Dongle DUT VBUS Transition
Verify that a connected Dongle DUT behaves correctly when its local power supply is applied.

5.3.26.1CBT-Dongle: Dongle DUT VBUS Transition

Application: Dongle

5.3.26.1.1 Test Objective
Verify that a connected Dongle DUT behaves correctly when its local power supply is applied.

5.3.26.1.2 References

[MHL] Section 8.2.3; Table 8-5; DONGLE1, DONGLE2, DONGLE3
[MHL] Section 8.2.3; Table 8-5; DONGLE5, DONGLE6, DONGLE7
[MHL] Section 13.10.1; Table 13-27; Zcays_ponete_piscover

[MHL] Section 13.10.1.1; Table 13-29: Tspc vaus_out To_sTasLE
[MHL] Section 13.10.1.1; Table 13-30: Tegc caus_ rLoar

5.3.26.1.3 Required Test Equipment
Use one of the CBUS Source DUT Common Test Equipment Setups.

5.3.26.1.4 Required Methodology
1. If the CDF value CDF_D_ACCEPTS_POWER_FROM_SOURCE indicates that the DUT accepts power, then
proceed with this test. Else PASS (SKIP).
If the CDF value CDF_D_POWERED indicates that DUT is not a Powered Dongle, then PASS(SKIP).
Disconnect power from the Dongle DUT.
If necessary, connect Dongle DUT to Tester Source port.
Connect the Dongle DUT to the downstream device.
Set Tester Source port to disconnected state.
Set Tester Source port to use typical timings and to exhibit typical resistances and capacitances.
Tester drives the VBUS, then waits Tsgc vaus_out To_stasie{min}.

W e NOUYE WD

Execute the Tester_Source_Discovery procedure.
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. After discovery completes, connect Dongle Power Supply to the Dongle DUT.

=
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. FAIL if Dongle DUT does not post a DCAP_CHG interrupt within the Dongle Power-up time specified in the
CDF as CDF_D_MAX_POWER_UP.

12. Execute the Tester_Wait_Capability_Registers_Valid procedure.

13. FAIL if the procedure indicates TIMEOUT.

14. Tester Source does READ_DEVCAP of register DEV_CAT.

15. FAIL if READ_DEVCAP fails.

16. FAIL of POW bit is not 1.

17. Source Tester removes VBUS based on reading POW==1.

18. FAIL if VBUS does not stay HIGH, driven by the Powered Dongle.

19. If all preceding steps pass, then PASS; else FAIL.

6 Tests Common to Sources, Sinks and Dongles
The following additional tests are required for Sources, Sinks and Dongles unless noted otherwise in this section.
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6.1 Electrical Tests
There are no electrical tests common to sources, sinks and dongles in this release.

6.2 System Tests

There are no system tests common to Sources, Sinks and Dongles in this release.

6.3 CBUS Tests

If not otherwise indicated, the following tests must be run on all MHL outputs of source DUTs, and on all MHL
inputs of Sink DUTSs.

6.3.1 MSC - Source and Sink DUT Input: Device Register Space Contents; Reads
Issue READ_DEVCAP commands to the DUT with good arguments.

6.3.1.1 CBM: Capability Regs; READ_DEVCAP of Capability Register Contents

Application: Source, Sink, Dongle

6.3.1.1.1 Test Objective
Verify that DUT returns valid data when it receives a READ_DEVCAP of Capability register.

6.3.1.1.2 References

[MHL] Section 7.8

[MHL] Section 13.10.1.1; Table 13-31: Tsre conn

[MHL] Section 13.10.1.2; Table 13-32; Tk.caus_sink_conn

6.3.1.1.3 Required Test Equipment
MSC Test Tool

6.3.1.1.4 Required Methodology

Execute the following test procedure once for every row in Table 6-1. TEST_DEVCAP_OFFSET will take on values
defined in the table.
1. If necessary, connect DUT to Tester Source or Sink port, as appropriate.

Set Tester port to disconnected state.

If Tester Source port, do not drive the VBUS.

If Tester Sink port, drive the VBUS.

Select typical timings, resistances, capacitances.

Set Tester to use its Discovery engine to enable normal MHL discovery.
Set Tester to use its Packet engine to respond normally.

Direct Tester to proceed with Discovery.

W e N U e WD

After Discovery completes, wait Tspc_conn OF Tsink_conn from the last discovery pulse.
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. Execute the Tester_Wait_Capability_Registers_Valid procedure.

. FAIL if the procedure indicates TIMEOUT.

. Send READ_DEVCAP command (0x2_1_61).

. Send an Offset packet of TEST_DEVCAP_OFFSET.

. FAILif DUT does not reply with an ACK packet followed by a Data packet within 2 * Tpxr senper_TiMeoutimax}
from the time of the READ_DEVCAP.
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15. FAIL if read data is not as documented in the CDF. The CDF_CR_POW bit should be ignored for this
comparison for devices which can change this bit. When the DUT returns CDF_CR_POW == ‘0’, the two
other bits {PLIM1, PLIMO} should also be ignored.

16. For table entry 2, FAIL if DUT does not set the upper 4 bits of MHL_VERSION to 0x2.

17. For table entry 3, FAIL if DUT is a Source device and DEV_CAP bits {PLIM1, PLIMO} are not {0, 0}.

18. For table entry 3, FAIL if DUT is a Sink or a Dongle device and DEV_CAP bits {PLIM1, PLIMO} are {1, 1}.

19. For table entry 11, FAIL if DUT is a Source or Sink and RCP_SUPPORT and RAP_SUPPORT are not both 1.

20. For table entry 11, FAIL if DUT is a Source or Sink and SP_SUPPORT is not 1.

21. For table entry 14, FAIL if SP_SUPPORT is 1 and SCRATCHPAD_SIZE is less than 16 or greater than 64.

22. For table entry 15:

a. FAILif the value in bits [7:4] is less than 0x3, indicating the minimum 4 bytes of status.
b. FAILif the value in bits [3:0] is less than 0x3, indicating the minimum 4 bytes of interrupts.

23. If all preceding steps pass, then PASS; else FAIL.

Table 6-1. Read Device Capability Registers

TEST_DEVCAP_OFFSET | Reference Purpose

1 0x00 [MHL] Section 7.8.1.1 Capability Register DEV_STATE

2 0x01 [MHL] Section 7.8.1.2 Capability Register MHL_VERSION

3 0x02 [MHL] Section 7.8.1.3 Capability Register DEV_CAT

4 0x03 [MHL] Section 7.8.1.4 Capability Register ADOPTER_ID_H

5 0x04 [MHL] Section 7.8.1.4 Capability Register ADOPTER_ID_L

6 0x05 [MHL] Section 7.8.1.5 Capability Register VID_LINK_MODE

7 0x06 [MHL] Section 7.8.1.6 Capability Register AUD_LINK_MODE

8 0x07 [MHL] Section 7.8.1.7 Capability Register VIDEO_TYPE

9 0x08 [MHL] Section 7.8.1.8 Capability Register LOG_DEV_MAP

10 0x09 [MHL] Section 7.8.1.9 Capability Register BANDWIDTH

11 Ox0A [MHL] Section 7.8.1.10 | Capability Register FEATURE_FLAG

12 0x0B [MHL] Section 7.8.1.11 | Capability Register DEVICE_ID_H

13 0x0C [MHL] Section 7.8.1.11 | Capability Register DEVICE_ID_L

14 0x0D [MHL] Section 7.8.1.12 | Capability Register SCRATCHPAD_SIZE

15 0xOE [MHL] Section 7.8.1.13 | Capability Register INT_STAT_SIZE
6.3.2 MSC - Source and Sink DUT Output: Vendor-specific and Reserved Header Values

6.3.2.1 CBM: DUT Sends Vendor-Specific and Reserved Header Values

6.3.2.1.1

Application:

Source, Sink, Dongle

Test Objective

Continuously monitor the CBUS to observe that the DUT never sends MHL Sideband Channel Commands with

Vendor-specific or Reserved header values.

6.3.2.1.2

References

[MHL] Section 7.2.3.2; Table 7-1
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6.3.2.1.3 Required Test Equipment
MSC Test Tool

6.3.2.1.4 Required Methodology
Define the following continuous monitor procedure. It will be executed before any other test procedure in the
CBUS Test Suite. This continuous monitor procedure will remain in effect throughout all following CBUS tests.

1. If necessary, connect DUT to Tester Source or Sink port, as appropriate.
2. Set Tester to continuously monitor the Header bits of packets on the CBUS.
3. If DUT does not send any command with a header value of 2’b01 or 2’b1, end test with PASS (SKIP).

6.3.3 MSC - Source and Sink DUT Output: Normal Commands

6.3.3.1 CBM: DUT sends (0x62) GET_STATE command

Application: Source, Sink, Dongle

6.3.3.1.1 Test Objective

Observe that the DUT sends valid MHL Sideband Channel Commands. Respond with legal results, and observe the
DUT responses. Observe that the DUT sends valid GET_STATE commands, and waits for a response before sending
another MSC command.

6.3.3.1.2 References

[MHL] Section 7.4.3.1

[MHL] Section 7.4.3.7

[MHL] Section 13.10.3; Table 13-34; Tekr recever_Timeout
[MHL] Section 13.10.3; Table 13-34; Tekr senper_TimeouT

6.3.3.1.3 Required Test Equipment
MSC Test Tool

6.3.3.1.4 Required Methodology
Execute the procedure once for each row in Table 6-2. TEST_WATCH_COMMAND, TEST_WAIT_TIME, and
TEST_RESPONSE will take on values defined in the table.

If necessary, connect DUT to Tester Source or Sink port, as appropriate.
Set Tester port to disconnected state.

If Tester Source port, do not drive the VBUS.

If Tester Sink port, drive the VBUS.

Select typical timings, resistances, capacitances.

Set Tester to use its Discovery engine to enable normal MHL discovery.
Set Tester to use its Packet engine to respond normally.

Direct Tester to proceed with Discovery.

If Source DUT, Tester sends a SET_HPD to the DUT.

. Watch CBUS activity for 10 seconds, and if tester receives a TEST_WATCH_COMMAND, proceed with this
test.
11. Wait TEST_WAIT_TIME.
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12. Respond with TEST_RESPONSE. TEST_RESPONSE is defined in the MHL Spec as the value stored in the
DEV_STATE Capability Register, which is always 0.

13. If DUT does not send the command being watched for within 10 seconds, end test with PASS (SKIP).

14. FAIL if DUT sends an unexpected MSC command or unexpected Data during the time it is waiting for Data
from the Tester.

15. FAIL if DUT makes a NACK packet or ABORT packet in response to the Data returned by the Tester.

16. If all preceding steps pass, then PASS; else FAIL.

Table 6-2. GET_STATE Command

TEST_WATCH_COMMAND TEST_WAIT_TIME TEST_RESPONSE
(0x2_1_62) GET_STATE 0 (0x2_0_00)
(OX2_1_62) GET_STATE (099) *TPKLRECENERJ,MEOUT{min} (OXZ_O_OO)

6.3.3.2 CBM: DUT sends (0x63) GET_VENDOR_ID Command

l Application: Source, Sink, Dongle

6.3.3.2.1 Test Objective

Observe that the DUT sends valid MHL Sideband Channel Commands. Respond with legal results, and observe the
DUT responses. Observe that the DUT sends valid GET_VENDOR_ID commands, and waits for a response before
sending another MSC command.

6.3.3.2.2 References

[MHL] Section 7.4.3.2

[MHL] Section 7.4.3.7

[MHL] Section 13.10.3; Table 13-34; Tekr recever_TimMeout
[MHL] Section 13.10.3; Table 13-34; Tekr senper_TimeouT

6.3.3.2.3 Required Test Equipment
MSC Test Tool

6.3.3.2.4 Required Methodology
Execute the procedure once for each row in Table 6-3. TEST_WATCH_COMMAND, TEST_WAIT_TIME, and
TEST_RESPONSE will take on values defined in the table.

If necessary, connect DUT to Tester Source or Sink port, as appropriate.
Set Tester port to disconnected state.
If Tester Source port, do not drive the VBUS.
If Tester Sink port, drive the VBUS.
Select typical timings, resistances, capacitances.
Set Tester to use its Discovery engine to enable normal MHL discovery.
Set Tester to use its Packet engine to respond normally.
Direct Tester to proceed with Discovery.
If Source DUT, Tester sends a SET_HPD to the DUT.
. Watch CBUS activity for 10 seconds, and if tester receives a TEST_WATCH_COMMAND, proceed with this
test.
11. Wait TEST_WAIT_TIME.
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12. Respond with TEST_RESPONSE.

13. If DUT does not send the command being watched for within 10 seconds, end test with PASS (SKIP).

14. FAIL if DUT sends an unexpected MSC command or unexpected Data during the time it is waiting for Data
from the Tester.

15. FAIL if DUT makes a NACK packet or ABORT packet in response to the Data returned by the Tester.
16. If all preceding steps pass, then PASS; else FAIL.

Table 6-3. GET_VENDOR_ID Command

TEST_WATCH_COMMAND TEST_WAIT_TIME TEST_RESPONSE
(0x2_1_63) GET_VENDOR_ID | 0 (0x2_0_00)
2 (0x2_1_63) GET_VENDOR_ID | (0.99) * Toxr pecewver tmeourimin} (0x2_0_00)

6.3.3.3 CBM: DUT sends (0x6B) GET_MSC_ERRORCODE Command

‘ Application: Source, Sink, Dongle ‘

6.3.3.3.1 Test Objective

Observe that the DUT sends valid MHL Sideband Channel Commands. Respond with legal results, and observe the
DUT responses. Observe that the DUT sends valid GET_ MSC_ERRORCODE commands, and waits for a response
before sending another MSC command.

6.3.3.3.2 References

[MHL] Section 7.4.3.6

[MHL] Section 7.4.3.7

[MHL] Section 13.10.3; Table 13-34; Tekr recever_Timeout
[MHL] Section 13.10.3; Table 13-34; Tekr senper_TimeouT

6.3.3.3.3 Required Test Equipment
MSC Test Tool

6.3.3.3.4 Required Methodology
Execute the procedure once for each row in Table 6-4. TEST_WATCH_COMMAND, TEST_WAIT_TIME, and
TEST_RESPONSE will take on values defined in the table.

If necessary, connect DUT to Tester Source or Sink port, as appropriate.
Set Tester port to disconnected state.
If Tester Source port, do not drive the VBUS.
If Tester Sink port, drive the VBUS.
Select typical timings, resistances, capacitances.
Set Tester to use its Discovery engine to enable normal MHL discovery.
Set Tester to use its Packet engine to respond normally.
Direct Tester to proceed with Discovery.
If Source DUT, Tester sends a SET_HPD to the DUT.
. Watch CBUS activity for 10 seconds, and if tester receives a TEST_WATCH_COMMAND, proceed with this
test.
11. Wait TEST_WAIT_TIME.
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12. Respond with TEST_RESPONSE.

13. At powerup, the TEST_RESPONSE to a GET_MSC_ERRORCODE will return (0x2_0_00).

14. If DUT does not send the command being watched for within 10 seconds, end test with PASS (SKIP).

15. FAIL if DUT sends unexpected MSC command or unexpected Data during the time it is waiting for Data
from the Tester.

16. FAIL if DUT makes a NACK packet or ABORT packet in response to the Data returned by the Tester.
17. If all preceding steps pass, then PASS; else FAIL.

Table 6-4. GET_MSC_ERRORCODE Command

TEST_
TEST_WATCH_COMMAND TEST_WAIT_TIME RESPONSE
(0x2_1_6B) GET_MSC_ERRORCODE 0 (0x2_0_00)

2 | (0x2_1_6B) GET_MSC_ERRORCODE (0.99) * T_PKT_RECEIVER_TIMEOUT | (0x2_0_00)

6.3.3.4 CBM: DUT sends (0x60) SET_INT/WRITE_STAT Command

l Application: Source, Sink, Dongle ‘

6.3.3.4.1 Test Objective

Observe that the DUT sends valid MHL Sideband Channel Commands. Respond with legal results, and observe the
DUT responses. Observe that the DUT sends valid SET_INT or WRITE_STAT commands, and waits for a response
before sending another MSC command.

6.3.3.4.2 References

[MHL] Section 7.4.3.8

[MHL] Section 7.4.3.9

[MHL] Section 7.8; Table 7-20; Interrupt Registers, Status Registers
[MHL] Section 7.8.1.13; Table 7-36; INT_SIZE, STAT_SIZE

[MHL] Section 13.10.3; Table 13-34; Tekr recever_Timeout

[MHL] Section 13.10.3; Table 13-34; Tekr senper_TimeouT

6.3.3.4.3 Required Test Equipment
MSC Test Tool

6.3.3.4.4 Required Methodology
Execute the procedure once for each row in Table 6-5. TEST_WATCH_COMMAND, TEST_WAIT_TIME, and
TEST_RESPONSE will take on values defined in the table.

If necessary, connect DUT to Tester Source or Sink port, as appropriate.
Set Tester port to disconnected state.

If Tester Source port, do not drive the VBUS.

If Tester Sink port, drive the VBUS.

Select typical timings, resistances, capacitances.

Set Tester to use its Discovery engine to enable normal MHL discovery.
Set Tester to use its Packet engine to respond normally.

O N U A WDNRE

Direct Tester to proceed with Discovery.

Copyright 2001-2013 by one or more of the MHL Promoters
Revision 2.1 (fc02) Confidential Information of the MHL Promoters April 2013



*MAHL

276/391
MHL™ (Mobile High-definition Link)

Compliance Test Specification -- Main Required Methods

9. If Source DUT, Tester sends a SET_HPD to the DUT.
10. Watch CBUS activity for 10 seconds, and if tester receives a TEST_WATCH_COMMAND, proceed with this

test.

11. Watch for the DUT to supply the Offset (0x2_0_??).
12. Watch for the DUT to supply the Value (0x2_0_?7?).

13. Wait TEST_WAIT_TIME.
14. Respond with TEST_RESPONSE.

15. The Tester implements 4 Interrupt Registers and 4 Status Registers. This defines the valid range for
offsets included in SET_INT and WRITE_STAT commands received from the DUT.

16. If DUT does not send the command being watched for within 10 seconds, end test with PASS (SKIP).

17. FAIL if DUT sends another MSC command before it sends the Offset data.

18. FAILif DUT does not send the Offset within Tp«r senper_TiMeour{max} of the command.

19. FAIL if Offset is not in the valid range for an Interrupt Register or for a Status Register.

20. FAIL if DUT sends another MSC command before it sends the Value data.

21. FAILif DUT does not send the Value data within Tpxr senper Timeour{max} of the Offset Byte.

22. FAILif DUT sends an unexpected MSC command or unexpected Data during the time it is waiting for ACK

packet from the Tester.

23. FAIL if DUT makes a NACK packet or ABORT packet in response to the ACK packet returned by the Tester.
24. If all preceding steps pass, then PASS; else FAIL.

Table 6-5. SET_INT and WRITE_STAT Commands

TEST_WATCH_COMMAND

TEST_WAIT_TIME

TEST_RESPONSE

1 (0x2_1_60) SET_INT —WRITE_STAT 0 ACK packet (0x2_1_33)
*
2 (0x2_1_60) SET_INT -WRITE_STAT (0.99) . ACK packet (0x2_1_33)
TPKT_RECEIVER_TIMEOUT{mIn}

6.3.3.5 CBM: DUT sends (0x6C) WRITE_BURST Command

‘ Application: Source, Sink, Dongle

6.3.3.5.1 Test Objective

Observe that the DUT sends valid MHL Sideband Channel Commands. Respond with legal results, and observe the
DUT responses. Observe that the DUT sends valid WRITE_BURST commands, and waits for a response before

sending another MSC command.

6.3.3.5.2 References

[MHL] Section 7.4.3.7

[MHL] Section 7.4.3.10

[MHL] Section 7.8; Table 7-20; Scratchpad Registers
[MHL] Section 7.8.1; Table 7-21; SCRATCHPAD_SIZE
[MHL] Section 13.10.3; Table 13-34; Toxr greceiver_TiMeouT
[MHL] Section 13.10.3; Table 13-34; Tekr senper_TimeouT

6.3.3.5.3 Required Test Equipment
MSC Test Tool
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Required Methodology

Execute the procedure once for each row in Table 6-6. TEST_WATCH_COMMAND, TEST_WAIT_TIME, and
TEST_RESPONSE will take on values defined in the table.

No vk wpneR

®

10.
11.
12.

13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.

32.
33.
34.
35.

36.

If necessary, connect DUT to Tester Source or Sink port, as appropriate.

Set Tester port to disconnected state.

If Tester Source port, do not drive the VBUS.

If Tester Sink port, drive the VBUS.

Select typical timings, resistances, capacitances.

Set Tester to use its Discovery engine to enable normal MHL discovery.

Set Tester to indicate that it supports scratchpad registers by forcing SP_SUPPORT in its own Feature_Flag
Register to 1 and its own SCRATCHPAD_SIZE register to 0x10.

Set Tester to use its Packet engine to respond normally.

Direct Tester to proceed with Discovery.

If Source DUT, Tester sends a SET_HPD to the DUT.

Tester sends DCAP_RDY using WRITE_STAT and then DCAP_CHG using SET_INT to DUT.

Tester allows DUT to execute WRITE_BURST commands by responding to REQ_WRT interrupts with
GRT_WRT interrupts.

Watch CBUS activity for 10 seconds, and if tester receives a TEST_WATCH_COMMAND, proceed with this
test. Else end the test with PASS (SKIP).

Watch for the DUT to supply the Offset (0x2_0_?7?).

Watch for the DUT to supply Data 0 byte (0x2_0_?7?).

Watch for the DUT to supply Data 1 byte (0x2_0_??).

Watch for the DUT to supply up to an additional 14 Data bytes (0x2_0_?7?).

Watch for the DUT to supply an EOF control character (0x2_1_32).

Wait TEST_WAIT_TIME.

Respond with TEST_RESPONSE.

Valid addresses are 0x40 to (0x40 + SCRATCHPAD_SIZE —1).

If DUT does not send the command being watched for within 10 seconds, end test with PASS (SKIP).

FAIL if DUT sends another MSC command before it sends the Offset data.

FAIL if DUT does not send the Offset within Texr senper_Timeoutr{maxjof the command.

FAIL if Offset is not in the valid range for a Scratchpad Register.

FAIL if DUT sends another MSC command before it sends the first Data Byte.

FAIL if DUT does not send the first Data within Tegr senper_Tiveoutr{maxjof the Offset byte.

FAIL if DUT sends another MSC command before it sends following Data Bytes or the EOF byte.

FAIL if DUT does not send every subsequent Data within Tecr_senper_imeour{maxtof the previous Data byte.
FAIL if DUT does not send the EOF control character within Tegr senper_tiveour{maxjof the last Data byte.
FAIL if DUT sends an unexpected MSC command or unexpected Data during the time it is waiting for ACK
packet from the Tester.

FAIL if DUT makes a NACK packet or ABORT packet in response to the ACK packet returned by the Tester.
FAIL if DUT sends more than 16 Data bytes (including the ADOPTER bytes).

FAIL if DUT sends enough data bytes that the Offset + Byte Num increments beyond 0x40 +
SCRATCHPAD_SIZE - 1.

FAIL if DUT does not send EOF packet within Temp_requester_Timeourimax} from the time it sends the
WRITE_BURST Command Byte.

If all preceding steps pass, then PASS; else FAIL.
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Table 6-6. WRITE_BURST Command

TEST_WATCH_COMMAND TEST_WAIT_TIME TEST_RESPONSE
(0x2_1_6C) WRITE_BURST 0 ACK packet (0x2_1_33)
2 (0x2_1_6C) WRITE_BURST (0.99) * Toxr recever Tmeourimin} | ACK packet (0x2_1_33)

6.3.3.6 CBM: DUT sends (0x68) MSC_MSG Command

l Application: Source, Sink, Dongle ‘

6.3.3.6.1 Test Objective

Observe that the DUT sends valid MHL Sideband Channel Commands. Respond with legal results, and observe the
DUT responses. Observe that the DUT sends valid MSC_MSG commands, and waits for a response before sending
another MSC command.

6.3.3.6.2 References

[MHL] Section 7.4.3.7

[MHL] Section 13.10.3; Table 13-34; Tekr recever_TimMeout
[MHL] Section 13.10.3; Table 13-34; Tekr senper_TimeouT
[MHL] Section 7.4.3.11

6.3.3.6.3 Required Test Equipment
MSC Test Tool

6.3.3.6.4 Required Methodology
Execute the procedure once for each row in Table 6-7. TEST_WATCH_COMMAND, TEST_WAIT_TIME, and
TEST_RESPONSE will take on values defined in the table.

If necessary, connect DUT to Tester Source or Sink port, as appropriate.

Set Tester port to disconnected state.

If Tester Source port, do not drive the VBUS.

If Tester Sink port, drive the VBUS.

Select typical timings, resistances, capacitances.

Set Tester to use its Discovery engine to enable normal MHL discovery.

Set Tester to use its Packet engine to respond normally.

Set Tester to indicate that it supports the MSC_MSG command by forcing both RCP_SUPPORT and

RAP_SUPPORT in the Feature_Flag Register to 1.

9. Direct Tester to proceed with Discovery.

10. If Source DUT, Tester sends a SET_HPD to the DUT.

11. Watch CBUS activity for 10 seconds, and if tester receives a TEST_WATCH_COMMAND, proceed with this
test.

12. Watch for the DUT to supply first Data byte (0x2_0_?7?).

13. Watch for the DUT to supply second Data byte (0x2_0_?7).

14. Wait TEST_WAIT_TIME.

15. Respond with TEST_RESPONSE.

16. Valid first Data items are:

a. RCP(0x10)

b. RCPK (0x11)

c. RCPE (0x12)

Nk WwWN R
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d. RAP (0x20)
e. RAPK (0x21)
f.  UCP (0x30)
g. UCPK (0x31)
h. UCPE (0x32)

17. If DUT does not send the command being watched for within 10 seconds, end test with PASS (SKIP).

18. FAIL if DUT sends another MSC command before it sends the first Data byte.

19. FAILif DUT does not send the first Data byte within Texr senper_Timeour{maxjof the command.

20. FAIL if the first Data byte value is not an allowed value.

21. FAIL if DUT sends another MSC command before it sends second Data Byte.

22. FAILif DUT does not send the second Data byte within Tpxr senper_Timeourimaxjof the first Data byte.

23. FAIL if DUT sends an unexpected MSC command or unexpected Data during the time it is waiting for ACK
packet from the Tester.

24. FAIL if DUT makes a NACK packet or ABORT packet in response to the ACK packet returned by the Tester.

25. If all preceding steps pass, then PASS; else FAIL.

Table 6-7. MSC_MSG Command

TEST_WATCH_COMMAND TEST_WAIT_TIME TEST_RESPONSE
(0x2_1_68) MSC_MSG 0 ACK packet (0x2_1_33)
(0x2_1_68) MSC_MSG (0.99) * Tor recewver mmeourimin} | ACK packet (0x2_1_33)

6.3.3.7 CBM: DUT sends (0x6A) GET_DDC_ERRORCODE Command

‘ Application: Source, Sink, Dongle ‘

6.3.3.7.1 Test Objective

Observe that the DUT sends valid MHL Sideband Channel Commands. Respond with legal results, and observe the
DUT responses. Observe that the DUT sends valid GET_ MSC_ERRORCODE commands, and waits for a response
before sending another MSC command.

6.3.3.7.2 References

[MHL] Section 7.4.3.7

[MHL] Section 13.10.3; Table 13-34; Tekr recever_Timeout
[MHL] Section 13.10.3; Table 13-34; Tekr senper_TimeouT
[MHL] Section 7.4.3.6

6.3.3.7.3 Required Test Equipment
MSC Test Tool

6.3.3.7.4 Required Methodology
Execute the procedure once for each row in Table 6-8. TEST_WATCH_COMMAND, TEST_WAIT_TIME, and
TEST_RESPONSE will take on values defined in the table.

If necessary, connect DUT to Tester Source or Sink port, as appropriate.
Set Tester port to disconnected state.

If Tester Source port, do not drive the VBUS.

If Tester Sink port, drive the VBUS.

Select typical timings, resistances, capacitances.

vk e
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Set Tester to use its Discovery engine to enable normal MHL discovery.

Set Tester to use its Packet engine to respond normally.

Direct Tester to proceed with Discovery.

If Source DUT, Tester sends a SET_HPD to the DUT.

10. Watch CBUS activity for 10 seconds, and if tester receives a TEST_WATCH_COMMAND, proceed with this
test.

11. Wait TEST_WAIT_TIME.

12. Respond with TEST_RESPONSE.

13. At powerup, the TEST_RESPONSE to a GET_DDC_ERRORCODE will return (0x2_0_00).

14. If DUT does not send the command being watched for within 10 seconds, end test with PASS (SKIP).

15. FAIL if DUT sends unexpected MSC command or unexpected Data during the time it is waiting for Data

w e N

from the Tester.
16. FAIL if DUT makes a NACK packet or ABORT packet in response to the Data returned by the Tester.
17. If all preceding steps pass, then PASS; else FAIL.

Table 6-8. GET_DDC_ERRORCODE Command

TEST_WATCH_COMMAND TEST_WAIT_TIME TEST_RESPONSE
(0Ox2_1_6A) GET_DDC_ERRORCODE | O (0x2_0_00)
2 (0x2_1_6A) GET_DDC_ERRORCODE | (0.99) *Tpr receer_mimeourimin} (0x2_0_00)
6.3.4 MSC - Source and Sink DUT Output: NACK Packet Response to MSC_MSG

6.3.4.1 CBM: DUT Receives NACK to MSC_ MSG

Application: Source

6.3.4.1.1 Test Objective
Verify that DUT responds appropriately when it receives a NACK packet in response to a command.

6.3.4.1.2 References
[MHL] Section 7.4.3.6; Table 7-6; Peer is Busy
[MHL] Section 7.8.1.1

6.3.4.1.3 Required Test Equipment
MSC Test Tool

6.3.4.1.4 Required Methodology
Execute the procedure once for each row in Table 6-9. TEST_BYTE_TO_NACK will take on values defined in the
following table.

If necessary, connect DUT to Tester Source or Sink port, as appropriate.

Set Tester port to disconnected state.

Set Tester to be a Dongle.

Tester Dongle drives the VBUS.

Set Tester to indicate that MSC_MSG commands are not allowed, by setting bits 0 and 1 to “0” in the
Feature Support Flag Capability Register (0x0A).

ukhwNE
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6. Select typical timings, resistances, capacitances.

7. Set Tester to use its Discovery engine to enable normal MHL discovery.

8. Set Tester to use its Packet engine to respond normally.

9. Direct Tester to proceed with Discovery.

10. If Source DUT, Tester sends a SET_HPD to the DUT.

11. Watch for MSC_MSG (0x2_1_68) to occur on the CBUS.

12. Send a NACK packet (0x2_1_34) to the DUT after TEST_BYTE_TO_NACK (or as soon as arbitration makes it
possible).

13. If DUT does not send the command the Tester is sensitized to within 10 seconds, end test with PASS
(SKIP).

14. FAIL if DUT sends an ABORT (0x2_1_35) in response to the NACK packet.

15. If all preceding steps pass, then PASS; else FAIL.

Table 6-9. DUT Receives NACK to MSC_MSG

TEST_BYTE_TO_NACK Purpose
1 NACK packet to MSC_MSG; after opcode
2 NACK packet to MSC_MSG; after sub-command
3 NACK packet to MSC_MSG; after value
6.3.5 MSC - Source and Sink DUT Output: Never Initiates Bad Commands

Continuously monitor the CBUS to observe that the DUT sends only valid MHL Sideband Channel Commands.

6.3.5.1 CBM: DUT Never Sends Reserved Commands

Application: Source, Sink, Dongle

6.3.5.1.1 Test Objective
Observe that the DUT never sends reserved MSC commands.

6.3.5.1.2 References

[MHL] Section 7.4.3.7

[MHL] Section 13.10.3; Table 13-34; Tekr recever_TimMeout
[MHL] Section 13.10.3; Table 13-34; Tekr senper_mimeout{max}

6.3.5.1.3 Required Test Equipment
MSC Test Tool

6.3.5.1.4 Required Methodology
Define the following continuous monitor procedure. It will be executed before any other test procedure in the
CBUS Test Suite. The continuous monitor procedure will remain in effect throughout all following CBUS tests.

1. FAILif DUT sends a reserved command:
a. (0x69) GET_SC1_ERRORCODE or
b. (0x6D) GET_SC3_ERRORCODE
2. If all preceding steps pass, then PASS; else FAIL.
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6.3.5.2 CBM: DUT Never Sends Illegal Commands

‘ Application: Source, Sink, Dongle ‘

6.3.5.2.1 Test Objective
Observe that the DUT never sends illegal MSC commands.

6.3.5.2.2 References

[MHL] Section 7.4; Table 7-3

[MHL] Section 7.4.3.7

[MHL] Section 13.10.3; Table 13-34; Tpxr receiver_TiMeouT
[MHL] Section 13.10.3; Table 13-34; Tekr senper_Timeout{max}

6.3.5.2.3 Required Test Equipment
MSC Test Tool

6.3.5.2.4 Required Methodology
Define the following continuous monitor procedure. It will be executed before any other test procedure in the
CBUS Test Suite. The continuous monitor procedure will remain in effect throughout all following CBUS tests.

1. If anyillegal MSC command is received, respond with an ABORT packet (0x2_1_35).
2. If all preceding steps pass, then PASS; else FAIL.

Table 6-10. Legal MSC Commands

Legal Command for DUT:
Opcode Legal Command Source Sink Dongle
0x35 ABORT X X X
0x62 GET_STATE X X X
0x32 EOF X X X
0x33 ACK X X X
0x34 NACK X X X
0x60 SET_INT X X X
0x60 WRITE_STAT X X X
0x61 READ_DEVCAP X X X
0x63 GET_VENDOR_ID X X X
0x64 SET_HPD X X
0x65 CLR_HPD X X
0x68 MSC_MSG X X X
Ox6A GET_DDC_ERRORCODE X X X
0x6B GET_MSC_ERRORCODE X X X
0x6C WRITE_BURST X X X
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6.3.5.3 CBM: DUT Never Sends Data While No Command is Outstanding

‘ Application: Source, Sink, Dongle ‘

6.3.5.3.1 Test Objective
Observe that DUT never sends Data when none is expected.

6.3.5.3.2 References

[MHL] Section 7.3.1.1

[MHL] Section 7.4.1

[MHL] Section 7.4.3.7

[MHL] Section 13.10.3; Table 13-34; Tekr recever_Timeout
[MHL] Section 13.10.3; Table 13-34; Tpcr senper_tiveourimax}

6.3.5.3.3 Required Test Equipment
MSC Test Tool

6.3.5.3.4 Required Methodology
Define the following continuous monitor procedure. It will be executed before any other test procedure in the
CBUS Test Suite. The continuous monitor procedure will remain in effect throughout all following CBUS tests.

If Data (0x2_0_??) is received when none expected, respond with an ABORT packet (0x2_1_35).
If all preceding steps pass, then PASS; else FAIL.

6.3.5.4 CBM: DUT Never Sends (0x33) ACK packet While No Command is Outstanding

‘ Application: Source, Sink, Dongle

6.3.5.4.1 Test Objective
Observe that DUT never sends ACK packet when none is expected.

6.3.5.4.2 References

[MHL] Section 7.3.1.1

[MHL] Section 7.4.1

[MHL] Section 7.4.3.7

[MHL] Section 13.10.3; Table 13-34; Tekr recever_TimMeout
[MHL] Section 13.10.3; Table 13-34; Tekr senper_mimeout{max}

6.3.5.4.3 Required Test Equipment
MSC Test Tool

6.3.5.4.4 Required Methodology
Define the following continuous monitor procedure. It will be executed before any other test procedure in the
CBUS Test Suite. The continuous monitor procedure will remain in effect throughout all following CBUS tests.

If ACK packet (0x2_1_33) is received when none expected, respond with an ABORT packet (0x2_1_35).
If all preceding steps pass, then PASS; else FAIL.
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6.3.5.5 CBM: DUT Never Sends (0x34) NACK Packet While No Command is Outstanding

‘ Application: Source, Sink, Dongle ‘

6.3.5.5.1 Test Objective
Observe that DUT never sends NACK (0x2_1_34) packet when none is expected.

6.3.5.5.2 References

[MHL] Section 7.3.1.2

[MHL] Section 7.4.1

[MHL] Section 7.4.3.7

[MHL] Section 13.10.3; Table 13-34; Tekr receiver_Timeout
[MHL] Section 13.10.3; Table 13-34; Tpcr senper_tiveourimax}

6.3.5.5.3 Required Test Equipment
MSC Test Tool

6.3.5.5.4 Required Methodology
Define the following continuous monitor procedure. It will be executed before any other test procedure in the
CBUS Test Suite. The continuous monitor procedure will remain in effect throughout all following CBUS tests.

If NACK packet (0x2_1_34) is received when none expected, respond with an ABORT packet (0x2_1_35).
If all preceding steps pass, then PASS; else FAIL.

6.3.5.6 CBM: DUT Never Sends (0x35) ABORT While No Command is Outstanding

‘ Application: Source, Sink, Dongle ‘

6.3.5.6.1 Test Objective
Observe that DUT never sends ABORT (0x2_1_35) when none is expected.

6.3.5.6.2 References

[MHL] Section 7.3.1.3

[MHL] Section 7.4.3.7

[MHL] Section 13.10.3; Table 13-34; Tekr recever_Timeout
[MHL] Section 13.10.3; Table 13-34; Tekr senper_Timeoutimax}

6.3.5.6.3 Required Test Equipment
MSC Test Tool

6.3.5.6.4 Required Methodology
Define the following continuous monitor procedure. It will be executed before any other test procedure in the
CBUS Test Suite. The continuous monitor procedure will remain in effect throughout all following CBUS tests.

If ABORT (0x2_1_35) is received when none expected, do nothing.
If all preceding steps pass, then PASS; else FAIL.
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6.3.5.7 CBM: DUT Never Sends (0x32) EOF While No Command is Outstanding

| Application: Source, Sink, Dongle ‘

6.3.5.7.1 Test Objective
Observe that DUT never sends EOF (0x2_1_32) when none is expected.

6.3.5.7.2 References

[MHL] Section 7.3.1.2

[MHL] Section 7.4.1

[MHL] Section 7.4.3.7

[MHL] Section 13.10.3; Table 13-34; Tekr receiver_TimMeout
[MHL] Section 13.10.3; Table 13-34; Tpcr senper_tiveourimax}

6.3.5.7.3 Required Test Equipment
MSC Test Tool

6.3.5.7.4 Required Methodology
Define the following continuous monitor procedure. It will be executed before any other test procedure in the
CBUS Test Suite. The continuous monitor procedure will remain in effect throughout all following CBUS tests.

If EOF (0x2_1_32) is received when none expected, respond with an ABORT packet (0x2_1_35).
If all preceding steps pass, then PASS; else FAIL.

6.3.5.8 CBM: DUT Never Sends WRITE_BURST Command Without First Arbitrating Using
REQ_WRT/GRT_WRT Interrupt Procedure.

| Application: Source, Sink, Dongle

6.3.5.8.1 Test Objective
Observe that DUT never sends WRITE_BURST without first arbitrating using REQ_WRT/GR_WRT interrupt
procedure.

6.3.5.8.2 References
[MHL] Section 7.9.2.1

6.3.5.8.3 Required Test Equipment
MSC Test Tool

6.3.5.8.4 Required Methodology
Define the following continuous monitor procedure. It will be executed before any other test procedure in the
CBUS Test Suite. The continuous monitor procedure will remain in effect throughout all following CBUS tests.

1. FAILif DUT sends a WRITE_BURST without first doing REQ_WRT/GRT_WRT arbitration.
2. FAILif DUT does not do a DSCR_CHG interrupt soon after the WRITE_BURST.
3. If all preceding steps pass, then PASS; else FAIL.
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6.3.6 MSC - Source and Sink DUT Output: Errors and Exceptions

6.3.6.1 CBM: DUT Receives Bad Reply; Control instead of Data

Application: Source, Sink, Dongle

6.3.6.1.1 Test Objective
Respond to valid MSC commands with illegal results, and observe the DUT responses. Verify that DUT does
something predictable when Tester replies to a Command with a Control character when Data is expected.

6.3.6.1.2 References

[MHL] Section 7.4.1

[MHL] Section 7.4.3.7

[MHL] Section 13.10.3; Table 13-34; Tekr recever_Timeout
[MHL] Section 13.10.3; Table 13-34; Tekr senper_Timeout{imax}

6.3.6.1.3 Required Test Equipment
MSC Test Tool

6.3.6.1.4 Required Methodology
Execute the following test procedure. TEST_COMMAND_TO_CLOBBER will take on values defined in Table 6-11.

If necessary, connect DUT to Tester Source or Sink port, as appropriate.
Set Tester port to disconnected state.
If Tester Source port, do not drive the VBUS.
If Tester Sink port, drive the VBUS.
Select typical timings, resistances, capacitances.
Set Tester to use its Discovery engine to enable normal MHL discovery.
Set Tester to use its Packet engine to respond normally.
Direct Tester to proceed with Discovery.
If Source DUT, wait Tspc_conn after Discovery complete and send a SET_HPD to the DUT.
. Watch for TEST_COMMAND_TO_CLOBBER to occur on the CBUS.
. If DUT does not send the command being watched for within 10 seconds, end test with PASS (SKIP).
. Respond with an ACK packet (0x2_1_33) instead of a Data packet.
. FAIL if DUT does not respond with an ABORT packet (0x2_1_35) within Tpxr senper_mimeour{max} of the ACK
packet.
14. If all preceding steps pass, then PASS; else FAIL.

WO NOUEWNR
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Table 6-11. DUT Receives Bad Reply — Control instead of Data

TEST_COMMAND_TO_CLOBBER Purpose
1 (0x2_1_62) GET_STATE Control instead of Data; GET_STATE
2 (0x2_1_63) GET_VENDOR_ID Control instead of Data; GET_VENDOR_ID
3 (0x2_1_6B) GET_MSC_ERRORCODE Control instead of Data; GET_MSC_ERRORCODE
4 (0Ox2_1_6A) GET_DDC_ERRORCODE Control instead of Data; GET_DDC_ERRORCODE
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6.3.6.2 CBM: DUT Receives Bad Reply; Data instead of Control

‘ Application: Source, Sink, Dongle ‘

6.3.6.2.1 Test Objective
Respond to valid MSC commands with illegal results, and observe the DUT responses. Verify that DUT does
something predictable when Tester replies to a Command with Data when a Control character is expected.

6.3.6.2.2 References

[MHL] Section 7.4.3.7

[MHL] Section 13.10.3; Table 13-34; Tpxr recever_TiMeouT
[MHL] Section 13.10.3; Table 13-34; Tekr senper_Timeout{max}
[MHL] Section 7.4.1

6.3.6.2.3 Required Test Equipment
MSC Test Tool

6.3.6.2.4 Required Methodology
Execute the following test procedure. TEST_COMMAND_TO_CLOBBER will take on values defined in Table 6-12.

1. If necessary, connect DUT to Tester Source or Sink port, as appropriate.

2. Set Tester port to disconnected state.

3. If Tester Source port, do not drive the VBUS.

4. If Tester Sink port, drive the VBUS.

5. Select typical timings, resistances, capacitances.

6. Set Tester to use its Discovery engine to enable normal MHL discovery.

7. Set Tester to use its Packet engine to respond normally.

8. Direct Tester to proceed with Discovery.

9. If Source DUT, wait Tspc_conn after Discovery complete and send a SET_HPD to the DUT.
10. Tester sends DCAP_RDY using WRITE_STAT and then DCAP_CHG using SET_INT to DUT.
11. Tester allows DUT to execute WRITE_BURST commands by responding to REQ_WRT interrupts with

GRT_WRT interrupts.

12. Watch for TEST_COMMAND_TO_CLOBBER to occur on the CBUS.

13. If DUT does not send the command being watched for within 10 seconds, end test with PASS (SKIP).

14. Respond with a Data packet (0x2_0_0).

15. FAIL if DUT does not respond with an ABORT packet (0x2_1_35) within Tegr senper_Tiveourimax} of the ACK
packet.

16. If all preceding steps pass, then PASS; else FAIL.

Table 6-12. DUT Receives Bad Reply — Data instead of Control

TEST_COMMAND_TO_CLOBBER Purpose
1 (0x2_1_61) READ_DEVCAP Data instead of Control; READ_DEVCAP
2 (0x2_1_60) WRITE_STAT/SET_INT Data instead of Control; WRITE_STAT/SET_INT
3 (0x2_1_68) MSC_MSG Data instead of Control; MSC_MSG
4 (0x2_1_6C) WRITE_BURST Data instead of Control; WRITE_BURST
5 (0x2_1_64) SET_HPD Data instead of Control; SET_HPD
6 (0x2_1_65) CLR_HPD Data instead of Control; CLR_HPD
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6.3.6.3 CBM: DUT Receives Bad Reply; Control, Control instead of Control, Data

‘ Application: Source, Sink, Dongle ‘

6.3.6.3.1 Test Objective
Respond to valid MSC commands with illegal results, and observe the DUT responses. Verify that DUT does
something predictable when Tester replies to a Command with a Control character when Data is expected.

6.3.6.3.2 References

[MHL] Section 7.4.3.7

[MHL] Section 13.10.3; Table 13-34; Tpxr receiver_TiMeouT
[MHL] Section 13.10.3; Table 13-34; Tekr senper_Timeout{max}
[MHL] Section 7.4.1

6.3.6.3.3 Required Test Equipment
MSC Test Tool

6.3.6.3.4 Required Methodology
Execute the following test procedure. TEST_COMMAND_TO_BAD_REPLY will take on values defined in Table 6-13.

1. If necessary, connect DUT to Tester Source or Sink port, as appropriate.

2. Set Tester port to disconnected state.

3. If Tester Source port, do not drive the VBUS.

4. If Tester Sink port, drive the VBUS.

5. Select typical timings, resistances, capacitances.

6. Set Tester to use its Discovery engine to enable normal MHL discovery.

7. Set Tester to use its Packet engine to respond normally.

8. Direct Tester to proceed with Discovery.

9. If Source DUT, wait Tspc_conn after Discovery complete and send a SET_HPD to the DUT.

10. Tester sends DCAP_RDY using WRITE_STAT and then DCAP_CHG using SET_INT to DUT.

11. Watch for TEST_COMMAND_TO_BAD_REPLY to occur on the CBUS.

12. If DUT does not send the command being watched for within 10 seconds, end test with PASS (SKIP).
13. Respond with an ACK packet (0x2_1_33).

14. Respond with a second ACK packet (0x2_1_33).

15. FAIL if DUT does not respond with an ABORT packet (0x2_1_35) within Tpgr senper_Tiveourimax} of the

second ACK packet.
16. If all preceding steps pass, then PASS; else FAIL.

Table 6-13. DUT Receives Bad Reply — Control-then-Control instead of Control-then-Data
TEST_COMMAND_TO_BAD_REPLY Purpose
‘ 1 (0x2_1_61) READ_DEVCAP Control instead of Data; READ_DEVCAP

6.3.6.4 CBM: DUT Receives Result Timeout

‘ Application: Source, Sink, Dongle

6.3.6.4.1 Test Objective
Respond to valid MSC commands with illegal results or timeout, and observe the DUT responses.
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6.3.6.4.2 References

[MHL] Section 7.4.3.7

[MHL] Section 13.10.3; Table 13-34; Tpxr recever_TiMeouT
[MHL] Section 13.10.3; Table 13-34; Tekr senper_Timeout{max}

6.3.6.4.3 Required Test Equipment
MSC Test Tool

6.3.6.4.4 Required Methodology
Execute the following test procedure. TEST_COMMAND_TO_TIMEOUT, TEST_TIMEOUT_ACK, and
TEST_TIMEOUT_DATA will take on values defined in Table 6-14.

1. If necessary, connect DUT to Tester Source or Sink port, as appropriate.

2. Set Tester port to disconnected state.

3. If Tester Source port, do not drive the VBUS.

4. If Tester Sink port, drive the VBUS.

5. Select typical timings, resistances, capacitances.

6. Set Tester to use its Discovery engine to enable normal MHL discovery.

7. Set Tester to use its Packet engine to respond normally.

8. Direct Tester to proceed with Discovery.

9. If Source DUT, wait Tspc_conn after Discovery complete and send a SET_HPD to the DUT.
10. Tester sends DCAP_RDY using WRITE_STAT and then DCAP_CHG using SET_INT to DUT.
11. Tester allows DUT to execute WRITE_BURST commands by responding to REQ_WRT interrupts with

GRT_WRT interrupts.

12. Watch for TEST_COMMAND_TO_TIMEOUT to occur on the CBUS.

13. If DUT does not send the command being watched for within 10 seconds, end test with PASS (SKIP).

14. Watch for arguments to be received from DUT (if any).

15. If TEST_TIMEOUT_ACK==1, then Tester never sends the ACK packet, and does not send any other MSC
packet for at least 2 seconds.

16. If TEST_TIMEOUT_DATA==1, then Tester never sends the Data packet, and does not send any other MSC
packet for at least 2 seconds.

17. After the timeout expires, direct Tester to issue a GET_STATE command to the DUT.

18. If DUT sends any MSC packet earlier than Texr_gecever_timeour{min} from its original command, then FAIL.

19. FAIL if DUT does not respond to the GET_STATE by returning either a Data packet or an ABORT packet.

20. If all preceding steps pass, then PASS; else FAIL.

Table 6-14. DUT Receives Result Timeout

TEST_COMMAND_TO_TIMEOUT TEST_ TEST_ Purpose
TIMEOUT_ | TIMEOUT_
ACK DATA

(0x2_1_62) GET_STATE Timeout to GET_STATE

(0Ox2_1_63) GET_VENDOR_ID Timeout to GET_VENDOR_ID

(0x2_1_61) READ_DEVCAP READ_DEVCAP; timeout ACK packet

(0x2_1_61) READ_DEVCAP READ_DEVCAP; timeout Data

(Ox2_1_6B) GET_MSC_ERRORCODE Timeout to GET_MSC_ERRORCODE

(0x2_1_60) WRITE_STAT/SET_INT Timeout to WRITE_STAT/SET_INT

(0x2_1_68) MSC_MSG Timeout to MSC_MSG

O IN /IO |IW|IN|F
RPlRrRPIO|O|Rr|O|O
O| OO |FP|O|(FR|F

(0x2_1_6C) WRITE_BURST Timeout to WRITE_BURST
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TEST_COMMAND_TO_TIMEOUT TEST_ TEST_ Purpose
TIMEOUT_ | TIMEOUT_
ACK DATA
9 | (0x2_1_64) SET_HPD 1 0 Timeout to SET_HPD
10 | (0x2_1_65) CLR_HPD 1 0 Timeout to CLR_HPD
11 | (0x2_1_6A) GET_DDC_ERRORCODE | 0 1 Timeout to GET_DDC_ERRORCODE

6.3.6.5 CBM: Verify No Next Command Until Hold-Off after ABORT Seen

l Application: Source, Sink, Dongle

6.3.6.5.1 Test Objective
Respond to valid MSC commands with ABORT packets, and observe the DUT responses. Verify that DUT does not
start a new command after it receives an ABORT, until the timeout completes.

6.3.6.5.2 References

[MHL] Section 7.4.3.7

[MHL] Section 13.10.3; Table 13-34; Tekr recever_Timeout
[MHL] Section 13.10.3; Table 13-34; Tekr senper_Timeout{imax}
[MHL] Section 13.10.3, Table 13-34, Tagorr_next

6.3.6.5.3 Required Test Equipment
MSC Test Tool

6.3.6.5.4 Required Methodology
Execute the following test procedure. TEST_COMMAND_TO_CLOBBER and TEST_BYTE_TO_ABORT will take on
values defined in Table 6-15.

1. If necessary, connect DUT to Tester Source or Sink port, as appropriate.

2. Set Tester port to disconnected state.

3. If Tester Source port, do not drive the VBUS.

4. If Tester Sink port, drive the VBUS.

5. Select typical timings, resistances, capacitances.

6. Set Tester to use its Discovery engine to enable normal MHL discovery.

7. Set Tester to use its Packet engine to respond normally.

8. Direct Tester to proceed with Discovery.

9. If Source DUT, wait Tspc_conn after Discovery complete and send a SET_HPD to the DUT.
10. Tester sends DCAP_RDY using WRITE_STAT and then DCAP_CHG using SET_INT to DUT.
11. Tester allows DUT to execute WRITE_BURST commands by responding to REQ_WRT interrupts with

GRT_WRT interrupts.

12. Watch for TEST_COMMAND_TO_CLOBBER to occur on the CBUS.

13. If DUT does not send the command being watched for within 10 seconds, end test with PASS (SKIP).

14. Wait until CBUS is available to the Tester.

15. Send an ABORT packet (0x2_1_35) to the DUT after TEST_BYTE_TO_ABORT (or as soon as arbitration
makes it possible).

16. FAILif DUT sends any MSC command within Tagort next Of the ABORT packet.

17. If all preceding steps pass, then PASS; else FAIL.
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TEST_COMMAND_TO_CLOBBER TEST_BYTE_ | Purpose
TO_ABORT
1 (0x2_1_62) GET_STATE 1 ABORT to GET_STATE
2 (0x2_1_63) GET_VENDOR_ID 1 ABORT to GET_VENDOR_ID
3 (0x2_1_61) READ_DEVCAP 1 ABORT to READ_DEVCAP; after opcode
4 (0x2_1_61) READ_DEVCAP 2 ABORT to READ_DEVCAP; after offset
5 (0x2_1_6B) GET_MSC_ERRORCODE 1 ABORT to GET_MSC_ERRORCODE
6 (0x2_1_60) WRITE_STAT/SET_INT 1 ABORT to WRITE_STAT/SET_INT;
after opcode
7 (0x2_1_60) WRITE_STAT/SET_INT 2 ::gfi;;;;yRrTE—STAT/SET-JNT;
8 (0x2_1_60) WRITE_STAT/SET_INT 3 gzgfiljﬁgNRrTE—STAT/SET-JNT;
9 (0x2_1_6C) WRITE_BURST 1 ABORT to WRITE_BURST; after opcode
10 (0x2_1_6C) WRITE_BURST 2 ABORT to WRITE_BURST; after offset
11 (0x2_1_6C) WRITE_BURST 3 ABORT to WRITE_BURST; after first data
12 | (Ox2_1_64) SET_HPD 1 ABORT to SET_HPD
13 (0x2_1_65) CLR_HPD 1 ABORT to CLR_HPD
14 (0x2_1_6A) GET_DDC_ERRORCODE 1 ABORT to GET_DDC_ERRORCODE
15 (0x2_1_68) MSC_MSG 1 ABORT to MSC_MSG; after opcode
16 (0x2_1_68) MSC_MSG 2 ABORT to MSC_MSG; after subcommand
17 (0x2_1_68) MSC_MSG 3 ABORT to MSC_MSG; after value
6.3.7 MSC - Source and Sink DUT Output; Disconnect

Verify that a MHL Bus Disconnect does not leave a device hanging in an unknown state.

6.3.7.1 CBM: DUT Receives Disconnect during Various Commands

Application:

Source, Sink, Dongle

6.3.7.1.1

Test Objective

Verify that DUT performs disconnect in the middle of executing various commands.

6.3.7.1.2

[MHL] Section 7.4.3.6; Table 7-6; Peer is Busy

References

[MHL] Section 7.8.1.1

6.3.7.1.3 Required Test Equipment
MSC Test Tool
6.3.7.1.4 Required Methodology

Execute the following procedure once for each row in Table 6-16. TEST_COMMAND_TO_DISCONNECT will take on
values defined in the tables.

1.
2.

If necessary, connect DUT to Tester Source or Sink port, as appropriate.
Set Tester port to disconnected state.
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If Tester Source port, do not drive the VBUS.

If Tester Sink port, drive the VBUS.

Select typical timings, resistances, capacitances.

Set Tester to use its Discovery engine to enable normal MHL discovery.
Set Tester to use its Packet engine to respond normally.

Direct Tester to proceed with Discovery.

If Source DUT, Tester sends a SET_HPD to the DUT.

. Tester sends DCAP_RDY using WRITE_STAT and then DCAP_CHG using SET_INT to DUT.
. Tester allows DUT to execute WRITE_BURST commands by responding to REQ_WRT interrupts with

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

GRT_WRT interrupts.

Watch for TEST_COMMAND_TO_DISCONNECT to occur on the CBUS.
If seen, set Tester port to disconnected state.

Wait for the Tester’s Tsre_caus_rroat OF Tsink caus_FLoaT-

Command Tester to proceed with Discovery.

Wait Tspc_araimrate OF Tsink_areirrate from discovery completion.

Send a GET_STATE (0x2_1_62) command.

FAIL if DUT has problems doing the first Discovery.

If DUT does not send the command being watched for within 10 seconds, end test with PASS (SKIP).
FAIL if DUT has problems doing the second Discovery.

FAIL if DUT does not respond correctly to the GET_STATE command.
If all preceding steps pass, then PASS; else FAIL.

Table 6-16. DUT Receives Disconnect During Various Commands

TEST_COMMAND_TO_DISCONNECT Purpose
1 (0x2_1_62) GET_STATE Disconnect during GET_STATE
2 (0x2_1_63) GET_VENDOR_ID Disconnect during GET_VENDOR_ID
3 (0x2_1_61) READ_DEVCAP Disconnect during READ_DEVCAP
4 (0x2_1_6B) GET_MSC_ERRORCODE Disconnect during GET_MSC_ERRORCODE
5 (0x2_1_60) SET_INT/WRITE_STAT Disconnect during SET_INT
6 (0x2_1_6C) WRITE_BURST Disconnect during WRITE_BURST
7 (0x2_1_68) MSC_MSG Disconnect during MSC_MSG
8 (0x2_1_64) SET_HPD Disconnect during SET_HPD
9 (0x2_1_65) CLR_HPD Disconnect during CLR_HPD
10 (0x2_1_6A) GET_DDC_ERRORCODE Disconnect during GET_DDC_ERRORCODE

6.3.8

MSC - Source and Sink DUT Input: Device Register Space Contents; Writes

Issue write commands to the DUT with good arguments.

6.3.8.1 CBM: Interrupt Regs; SET_INT (0x60); Valid Registers Respond

6.3.8.1.1

Application: Source, Sink, Dongle

Test Objective

Verify that DUT responds appropriately when SET_INT is done to valid INT registers.

6.3.8.1.2

References

[MHL] Section 7.8.2
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6.3.8.1.3 Required Test Equipment
MSC Test Tool

6.3.8.1.4 Required Methodology

INT_SIZE is the value of bits [3:0] in the INT_STAT_SIZE Device Capability Register. This test uses the value found in

the CDF as CDF_CR_INT_SIZE.

Execute the following procedure once for each row in Table 6-17. TEST_OFFSET will be assigned a value for each

procedure execution.

If necessary, connect DUT to Tester Source or Sink port, as appropriate.
Set Tester port to disconnected state.
If Tester Source port, do not drive the VBUS.
If Tester Sink port, drive the VBUS.
Select typical timings, resistances, capacitances.
Set Tester to use its Discovery engine to enable normal MHL discovery.
Set Tester to use its Packet engine to respond normally.
Direct Tester to proceed with Discovery.
Wait Tspe_araimrate OF Tsink_areirate @S appropriate.
. Send SET_INT command (0x2_1_60).
. Send an Offset packet of TEST_OFFSET 0x2_0_##.
. Send a Data packet of 0x2_0_00, indicating no interrupt.
. Loop back to the SET_INT until all registers are tried.
. FAILif DUT does not respond to each address with an ACK packet (0x2_1_33).
. If all preceding steps pass, then PASS; else FAIL.

RN EWNR

e el el
U dWNRERO

Table 6-17. TEST_OFFSET for Interrrupt Registers

TEST_OFFSET Purpose
1 0x2_0_20 INT1 register
2 0x2_0_21 INT2 register
3 0x2_0_22 INT3 register
4 0x2_0_23 INT4 register
5 Additional values if allowed by INT_SIZE Optional INT registers

6.3.8.2 CBM: Status Regs; WRITE_STAT (0x60); Valid Registers Respond

Application: Source, Sink, Dongle

6.3.8.2.1 Test Objective
Verify that DUT responds appropriately when WRITE_STAT is done to valid STAT registers.

6.3.8.2.2 References
[MHL] Section 7.8.3

6.3.8.2.3 Required Test Equipment
MSC Test Tool
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6.3.8.2.4 Required Methodology
STAT_SIZE is the value of bits [7:4] in the INT_STAT_SIZE Device Capability Register. This test uses the value found
in the CDF as CDF_CR_STAT_SIZE.

Execute the following test procedure once for each row in Table 6-18. TEST_OFFSET will be assigned a value for
each procedure execution.

If necessary, connect DUT to Tester Source or Sink port, as appropriate.
Set Tester port to disconnected state.
If Tester Source port, do not drive the VBUS.
If Tester Sink port, drive the VBUS.
Select typical timings, resistances, capacitances.
Set Tester to use its Discovery engine to enable normal MHL discovery.
Set Tester to use its Packet engine to respond normally.
Direct Tester to proceed with Discovery.
Wait Tspe_araimrate OF Tsink_areirate @S appropriate.
. Send WRITE_STAT command (0x2_1_60).
. Send an Offset packet of TEST_OFFSET Ox2_0_##.
. Send a Data packet of 0x2_0_00.
. FAIL if DUT does not respond to each address with an ACK packet (0x2_1_33).
. If all preceding steps pass, then PASS; else FAIL.

WoReNUEWNR
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Table 6-18. TEST_OFFSET for Status Registers

TEST_OFFSET Purpose
1 0x2_0_30 STAT1 register
2 0x2_0_31 STAT2 register
3 0x2_0_32 STAT3 register
4 0x2_0_33 STAT4 register
5 Additional values if allowed by STAT_SIZE Optional Status registers
6.3.9 MSC - Source and Sink DUT Input: Vendor-specific and Reserved Header Values

Verify that the DUT responds appropriately if it receives MHL Sideband Channel Commands with Vendor-specific
or Reserved header values.

6.3.9.1 CBM: DUT Receives Vendor-specific and Reserved Header Values

Application: Source, Sink, Dongle

6.3.9.1.1 Test Objective
Check the behavior of the DUT when it received packets on the vendor-specific and reserved sub-channels.

6.3.9.1.2 References
[MHL] Section 7.2.3.2; Table 7-1

6.3.9.1.3 Required Test Equipment
MSC Test Tool
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6.3.9.1.4 Required Methodology
Execute the following procedure once for each row in Table 6-19. TEST_COMMAND will take on values defined in
the tables.

If necessary, connect DUT to Tester Source or Sink port, as appropriate.
Set Tester port to disconnected state.
If Tester Source port, do not drive the VBUS.
If Tester Sink port, drive the VBUS.
Select typical timings, resistances, capacitances.
Set Tester to use its Discovery engine to enable normal MHL discovery.
Set Tester to use its Packet engine to respond normally.
Direct Tester to proceed with Discovery.
Send the MHL command TEST_COMMAND.
. FAIL if DUT responds to the command with an ACK packet (0x2_1_33), a NACK packet (0x2_1_34) or
ABORT packet (0x2_1_35).
11. If all preceding steps pass, then PASS; else FAIL.

LoNOUEWNR
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Table 6-19. DUT Receives Vendor-specific and Reserved Header Values

TEST_COMMAND Purpose
1 (0x1_1_00) Vendor-Specific Control Packet
2 (0x1_0_00) Vendor-Specific Data Packet
3 (0x3_1_00) Reserved Control Packet
4 (0x3_0_00) Reserved Data Packet
6.3.10 MSC - Source and Sink DUT Input: Normal Commands

Verify that the DUT responds appropriately when it receives normal MHL Sideband Channel Commands.

6.3.10.1CBM: DUT receives (0x62) GET_STATE Command

Application: Source, Sink, Dongle

6.3.10.1.1 Test Objective
Verify that DUT responds appropriately when it receives a GET_STATE. It should return the value defined in the
MHL Spec as the value stored in the DEV_STATE Capability Register, which is always 0.

6.3.10.1.2 References
[MHL] Section 7.4.3.1

6.3.10.1.3 Required Test Equipment
MSC Test Tool

6.3.10.1.4 Required Methodology

If necessary, connect DUT to Tester Source or Sink port, as appropriate.
Set Tester port to disconnected state.

If Tester Source port, do not drive the VBUS.

If Tester Sink port, drive the VBUS.

Select typical timings, resistances, capacitances.

Set Tester to use its Discovery engine to enable normal MHL discovery.
Set Tester to use its Packet engine to respond normally.

Noukrwne
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8. Direct Tester to proceed with Discovery.

9. Wait Tspe_araimrate OF Tsink_arsitrate from discovery completion.

10. If the Tester Source receives a SET_HPD command, send an ACK packet in response.

11. Execute the Tester_Wait_Capability_Registers_Valid procedure.

12. If the procedure indicates a TIMEOUT, then FAIL.

13. Send a GET_STATE (0x2_1_62) command.

14. FAILif DUT does not reply within Ter senper_Timeoutimax}.

15. FAIL if DUT responds by sending any control packet, specifically a NACK packet or an ABORT packet.
16. FAIL if DUT does not reply with a single data packet with the value 0x00.

17. If all preceding steps pass, then PASS; else FAIL.

6.3.10.2CBM: DUT receives (0x63) GET_VENDOR_ID Command

Application: Source, Sink, Dongle

6.3.10.2.1 Test Objective

Verify that DUT responds appropriately when it receives a GET_VENDOR_ID. This test does not check the return
value.

6.3.10.2.2 References
[MHL] Section 7.4.3.2

6.3.10.2.3 Required Test Equipment
MSC Test Tool

6.3.10.2.4 Required Methodology

If necessary, connect DUT to Tester Source or Sink port, as appropriate.

Set Tester port to disconnected state.

If Tester Source port, do not drive the VBUS.

If Tester Sink port, drive the VBUS.

Select typical timings, resistances, capacitances.

Set Tester to use its Discovery engine to enable normal MHL discovery.

Set Tester to use its Packet engine to respond normally.

Direct Tester to proceed with Discovery.

Wait Tspe_araimrate OF Tsink_areirrate from discovery completion.
. If the Tester Source receives a SET_HPD command, send an ACK packet in response.
. Send a GET_VENDOR_ID (0x2_1_63) command.
. FAIL if DUT does not reply within Tpexr_senper_imeour{maxt.
. FAILif DUT responds by sending any control packet, specifically a NACK packet or an ABORT packet.
. FAIL if DUT does not reply with a single data packet.
. If all preceding steps pass, then PASS; else FAIL.
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6.3.10.3CBM: DUT receives (0x61) READ_DEVCAP Command

Application: Source, Sink, Dongle

6.3.10.3.1 Test Objective

Verify that DUT responds appropriately when it receives a READ_DEVCAP. This test returns the values found in the
CDF in section 2.3 (MHL Capability Registers).
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6.3.10.3.2 References
[MHL] Section 7.4.3.7

6.3.10.3.3 Required Test Equipment
MSC Test Tool

6.3.10.3.4 Required Methodology
Execute the following test procedure once for each row in Table 6-20. TEST_WAIT_TIME will take on values defined
in the table.

If necessary, connect DUT to Tester Source or Sink port, as appropriate.
Set Tester port to disconnected state.
If Tester Source port, do not drive the VBUS.
If Tester Sink port, drive the VBUS.
Select typical timings, resistances, capacitances.
Set Tester to use its Discovery engine to enable normal MHL discovery.
Set Tester to use its Packet engine to respond normally.
Direct Tester to proceed with Discovery.
Wait Tspe_araimrate OF Tsink_areirrate from discovery completion.
. If the Tester Source receives a SET_HPD command, send an ACK packet in response.
. Send a READ_DEVCAP (0x2_1_61) command.
. Wait TEST_WAIT_TIME.
. Send Offset 0 as a Data item (0x2_0_00).
. FAIL if DUT has problems doing Discovery.
. FAIL if DUT does not reply with a first item within Tegr senper_TimeouT-
. FAILif DUT responds by first sending anything besides an ACK packet (0x2_1_33).
. FAIL if DUT does not reply with a second item within Texr senper_Timeour-
. FAILif DUT does not reply with a single data packet following the ACK packet.
. If all preceding steps pass, then PASS; else FAIL.
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Table 6-20. DUT Receives (0x61) READ_DEVCAP Command

TEST_WAIT_TIME Purpose
0 READ_DEVCAP command; Fast offset
2 (0.99) * Tekr recever_Timeour{min} READ_DEVCAP command; Slow offset

6.3.10.4CBM: DUT Receives (0x6B) GET_MSC_ERRORCODE Command (When No Error)

l Application: Source, Sink, Dongle

6.3.10.4.1 Test Objective
Verify that DUT responds appropriately when it receives a GET_MSC_ERRORCODE when no error has occurred.

6.3.10.4.2 References
[MHL] Section 7.4.3.6

6.3.10.4.3 Required Test Equipment
MSC Test Tool
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6.3.10.4.4 Required Methodology

If necessary, connect DUT to Tester Source or Sink port, as appropriate.

Set Tester port to disconnected state.

If Tester Source port, do not drive the VBUS.

If Tester Sink port, drive the VBUS.

Select typical timings, resistances, capacitances.

Set Tester to use its Discovery engine to enable normal MHL discovery.

Set Tester to use its Packet engine to respond normally.

Direct Tester to proceed with Discovery.

Wait Tspe_arsimrate OF Tsink_arsitrate from discovery completion.
. If the Tester Source receives a SET_HPD command, send an ACK packet in response.
. Send a GET_MSC_ERRORCODE (0x2_1_6B) command.
. FAIL if DUT does not reply within Tpir senper_timeour{maxt.
. FAILif DUT responds by sending any control packet, specifically a NACK packet or an ABORT packet.
. FAILif DUT does not return a single Data byte in response to the GET_MSC_ERRORCODE command.
. If all preceding steps pass, then PASS; else FAIL.
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6.3.10.5CBM: DUT Receives (0x6B) GET_MSC_ERRORCODE Command (When Error)

Application: Source, Sink, Dongle

6.3.10.5.1 Test Objective
Verify that DUT responds appropriately when it receives a GET_MSC_ERRORCODE when no error has occurred.

6.3.10.5.2 References
[MHL] Section 7.4.3.6

6.3.10.5.3 Required Test Equipment
MSC Test Tool

6.3.10.5.4 Required Methodology

1. If necessary, connect DUT to Tester Source or Sink port, as appropriate.
2. Set Tester port to disconnected state.

3. If Tester Source port, do not drive the VBUS.

4. If Tester Sink port, drive the VBUS.

5. Select typical timings, resistances, capacitances.

6. Set Tester to use its Discovery engine to enable normal MHL discovery.
7. Set Tester to use its Packet engine to respond normally.

8. Direct Tester to proceed with Discovery.

9. Wait Tspe_areimrate OF Tsink_arsimrate from discovery completion.

10. If the Tester Source receives a SET_HPD command, send an ACK packet in response.
11. Send a READ_DEVCAP (0x2_1_61).

12. Send an invalid Offset byte of 0x10.

13. Receive an ABORT packet.

14. Wait Tagort next-

15. Send a GET_MSC_ERRORCODE (0x2_1_6B).

16. Receive Data.

17. Send a second GET_MSC_ERRORCODE (0x2_1_6B).

18. Receive Data.

19. Send a GET_STATE (0x2_1_62).

20. Receive Data.
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21. Send athird GET_MSC_ERRORCODE (0x2_1_6B).

22. Receive Data.

23. FAIL if DUT does not reply with the ABORT within Tpkr_senper_timeoutimax}.

24. FAIL if DUT does not respond with a first Error Code with the Invalid Offset bit set (0x10).
25. FAIL if DUT does not respond with a second Error Code with the Invalid Offset bit set (0x10).
26. FAIL if DUT does not respond with GET_STATE data.

27. FAILif DUT does not respond with a third Error Code with the Invalid Offset bit set (0x10).
28. If all preceding steps pass, then PASS; else FAIL.

6.3.10.6 CBM: DUT Receives (0x6C) WRITE_BURST Command - Supported

Application: Source, Sink, Dongle ‘

6.3.10.6.1 Test Objective
Verify that DUT responds appropriately when it receives a WRITE_BURST.

6.3.10.6.2 References
[MHL] Section 7.4.3.10
[MHL] Section 7.8.1.4
[MHL] Section 7.8.1.10

6.3.10.6.3 Required Test Equipment
MSC Test Tool

6.3.10.6.4 Required Methodology
This stimulus will result in different DUT behavior, depending on the SP_SUPPORT bit in the FEATURE_FLAG Device
Register.

Execute the following test procedure once for each row in Table 6-21. TEST_WAIT_TIME, TEST_WAIT_TIME_1,
TEST_WAIT_TIME_2, and TEST_WAIT_TIME_3 will take on values defined in the table.

1. If DUTis a Source or a Sink and CDF_CR_SP_SUPPORT is O, then FAIL.

If the SP_SUPPORT bit defined in the CDF as CDF_CR_SP_SUPPORT is O, return PASS (SKIP) and terminate
the test.

3. If necessary, connect DUT to Tester Source or Sink port, as appropriate.

4. Set Tester port to disconnected state.

5. If Tester Source port, do not drive the VBUS.

6. If Tester Sink port, drive the VBUS.
7
8
9

N

Select typical timings, resistances, capacitances.
Set Tester to use its Discovery engine to enable normal MHL discovery.
. Set Tester to use its Packet engine to respond normally.
10. Direct Tester to proceed with Discovery.
11. Wait Tspc_aremrate OF Tsink_areirrate from discovery completion.
12. If the Tester Source receives a SET_HPD command, send an ACK packet in response.
13. Tester arbitrates to execute WRITE_BURST commands by performing REQ_WRT/GRT_WRT procedure.
14. Send a WRITE_BURST (0x2_1_6C) command.
15. Wait TEST_WAIT_TIME.
16. Send Offset 0x40 as a Data item (0x2_0_00).
17. Wait TEST_WAIT_TIME_1.
18. Send ADOPTER_ID_H as first Data item (0x2_0_?7?). (Data from CDF as CDF_CR_ADOPTER_ID_H.)
19. Wait TEST_WAIT_TIME_2.
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20. Send ADOPTER_ID_L as second Data item (0x2_0_??). (Data from CDF as CDF_CR_ADOPTER_ID_L.)
21. Wait TEST_WAIT_TIME_3.
22. Send ((SCRATCHPAD_SIZE-2) or 14, which ever is smaller) more data items. (SCRATCHPAD_SIZE from CDF

as CDF_CR_SCRATCHPAD_SIZE )

23. Send EOF (0x2_1_32).
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24. FAIL if DUT does not reply with an ACK packet within Tpxr senper_miveour{max} after the EOF is sent.
25. FAILif DUT responds by first sending anything besides an ACK packet (0x2_1_33).

26. If all preceding steps pass, then PASS; else FAIL.

Table 6-21. DUT Receives (0x60) WRITE_STAT Command

TEST_WAIT_TIME

TEST_WAIT_TIME_1

TEST_WAIT_TIME_2

TEST_WAIT_TIME_3

1 0 0 0 0
*
2 (0.99) . 0 0 0
TPKT_RECEIVER_TIMEOUT{mm}
3 0 (0.99) * TFiKT_RECEIVER 0 0
_TIMEOUT{mm}
4 (0.99) * (0.99) * Texr receiver 0 0
TPKT_RECEIVER_TIMEOUT{min} _TIMEOUT{min}
5 0 0 (0.99) * TP.KT_RECEIVER 0
_TIMEOUT{mm}
6 (0.99) * 0 (0.99) * Tekr_recever 0
TPKT_RECEIVER_TIMEOUT{min} _TIMEOUT{min}
7 0 (0.99) * Texr Rreceiver (0.99) * Texr_recever 0
_TIMEOUT{min} _TIMEOUT{min}
8 (0.99) * (0.99) * Texr receiver (0.99) * Texr_recever 0
TPKT_RECEIVER_TIMEOUT{min} _TIMEOUT{min} _TIMEOUT{min}
*
9 0 0 0 (0.99) .
TPKT_RECEIVER_TIMEOUT{mln}
* *
10 (0.99) . 0 0 (0.99) .
T_PKT_RECEIVER_TIMEOUT{mm} T_PKT_RECEIVER_TIMEOUT{mm}
(0.99) * T pkr_recever (0.99) *
11 | 0 " 0 .
_TIMEOUT{mm} T_PKT_RECEIVER_TIMEOUT{mm}
(0.99) * (0.99) * T pkr_receiver (0.99) *
12 . - 0 .
T_PKT_RECEIVER_TIMEOUT{mm} _TIMEOUT{mm} T_PKT_RECEIVER_TIMEOUT{mm}
13 | o 0 (0.99) * T_'PKT_RECEIVER (0.99) * .
_TIMEOUT{mln} T_PKT_RECEIVER_TIMEOUT{mm}
14 (0.99) * 0 (0.99) * Tekr_receiver (0.99) *
T pkr_recever_TiMeoutimin} _mimeour{min} Tokr_recever_Timeouriming}
15 | o (0.99) * Tekr_recever (0.99) * Tekr_receiver (0.99) *
_mimeour{min} _mimeour{min} Tokr_recever_Timeouriming}
T {min}—
(0.99) * (0.99) * TPKT_RECEIVER (0.99) * TPKT_RECEIVER MiC_CMD_RECEIVER_TIMEOUT
16 (3% T per_

TPKT_RECEIVER_TIMEOUT{m in}

_TIMEOUT{min}

_TIMEOUT{min}

RECEIVER_TIMEOUTIMIN})
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6.3.10.7CBM: DUT Receives (0x68) MSC_MSG Command - RCP_Support == 1 and RAP_Support == 1

‘ Application: Source, Sink, Dongle ‘

6.3.10.7.1 Test Objective
Verify that DUT responds appropriately when it receives a MSC_MSG.

This stimulus will result in different DUT behavior, depending on the RAP_SUPPORT and RCP_SUPPORT bits in the
FEATURE_FLAG Device Register.

6.3.10.7.2  References
[MHL] Section 7.4.3.11
[MHL] Section 7.6.1
[MHL] Section 7.8.1.10

6.3.10.7.3 Required Test Equipment
MSC Test Tool

6.3.10.7.4 Required Methodology
Execute the following test procedure once for each row in Table 6-22. TEST_WAIT_TIME and TEST_WAIT_TIME_1
will take on values defined in the table.

. FAILif DUT s a Source or Sink and CDF_CR_RCP_SUPPORT and CDF_CR_RAP_SUPPORT are not both 1.
2. FAILif DUTis a Dongle and CDF_CR_RCP_SUPPORT and CDF_CR_RAP_SUPPORT are not both the same.
If the RAP_SUPPORT and RCP_SUPPORT bits defined in the CDF as CDF_CR_RCP_SUPPORT and
CDF_CR_RAP_SUPPORT are both 0, return PASS (SKIP) and terminate the test.

4. If the RAP_SUPPORT and RCP_SUPPORT bits defined in the CDF as CDF_CR_RCP_SUPPORT and
CDF_CR_RAP_SUPPORT are not both 1, return FAIL and terminate the test.
5. If necessary, connect DUT to Tester Source or Sink port, as appropriate.
6. Set Tester port to disconnected state.
7. If Tester Source port, do not drive the VBUS.
8. If Tester Sink port, drive the VBUS.
9. Select typical timings, resistances, capacitances.
10. Set Tester to use its Discovery engine to enable normal MHL discovery.
11. Set Tester to use its Packet engine to respond normally.
12. Direct Tester to proceed with Discovery.
13. Wait Tspc_arairate OF Tsink_areirrate from discovery completion.
14. If the Tester Source receives a SET_HPD command, send an ACK packet in response.
15. Send a MSC_MSG (0x2_1_68) command.
16. Wait TEST_WAIT_TIME.
17. Send Opcode RAP as a Data item (0x2_0_20).
18. Wait TEST_WAIT_TIME_1.
19. Send Poll as a Data item (0x2_0_00).
20. If DUT replies with no packet before 1.01*Tpkr senper_Timeour{max}, then:
a. Tester sends a GET_MSC_ERRORCODE (0x2_1_6B) command.
b. If returned error code is not Too Few Packets (0x2_0_04), then FAIL.
21. Else if DUT replies with NACK packet (0x2_1_34), then:
a. Tester sends a GET_MSC_ERRORCODE (0x2_1_6B) command.

b. If returned error code is not Device Busy (0x2_0_20), then FAIL.
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22. Else if DUT replies with ACK packet (0x2_1_33), then PASS.
23. Else FAIL.
24. If all preceding steps pass, then PASS; else FAIL.

Table 6-22. DUT Receives (0x68) MSC_MSG Command — RCP_Support == 1 and RAP_Support ==

TEST_WAIT_TIME TEST_WAIT_TIME_1 Purpose
0 0 MSC_MSG; Fast Offset, Fast Data
(0.99) * Tpkr_recever_tmeour{min} | O MSC_MSG; Fast Offset, Slow Data
0 (0.99) * Tekr_receiver_Timeourimin} MSC_MSG; Slow Offset, Fast Data
. 0.99) *T, min MSC_MSG; Slow Offset, Slow
4 (099) * TPKT_RECEIVER_TIMEOUT{mln} ( ) PKTfRECEIVERfTIMEOUT{ } Data_

6.3.10.8CBM: DUT Receives (0x6A) GET_DDC_ERRORCODE Command

l Application: Source, Sink, Dongle

6.3.10.8.1 Test Objective
Verify that a DUT responds appropriately when it receives a GET_DDC_ERRORCODE.

6.3.10.8.2 References
[MHL] Section 7.4.3.5

6.3.10.8.3 Required Test Equipment
MSC Test Tool

6.3.10.8.4 Required Methodology

If necessary, connect DUT to Tester Source or Sink port, as appropriate.
Set Tester port to disconnected state.
If Tester Source port, do not drive the VBUS.
If Tester Sink port, drive the VBUS.
Select typical timings, resistances, capacitances.
Set Tester to use its Discovery engine to enable normal MHL discovery.
Set Tester to use its Packet engine to respond normally.
Direct Tester to proceed with Discovery.
Wait Tspc_araimrate OF Tsink_areirrate from discovery completion.
. If the Tester Source receives a SET_HPD command, send an ACK packet in response.
. Send a GET_DDC_ERRORCODE (0x2_1_6A) command.

. FAIL if DUT does not reply within Tpxr senper_timeour{maxt.
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. FAILif DUT responds by sending any control packet, specifically a NACK packet or an ABORT packet.
FAIL if DUT does not return a single Data byte in response to the GET_DDC_ERRORCODE command.
. If all preceding steps pass, then PASS; else FAIL.
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6.3.11 MSC - Source and Sink DUT Input: Errors and Exceptions
Verify that the DUT responds predictably to illegal MHL Sideband Channel packet sequences.

6.3.11.1CBM: DUT Receives Reserved Commands

Application: Source, Sink, Dongle

6.3.11.1.1 Test Objective
Verify that DUT can continue when it receives any Reserved commands

6.3.11.1.2 References
[MHL] Section 7.4

[MHL] Section 7.4.3

[MHL] Section 7.8; Table 7-20

6.3.11.1.3 Required Test Equipment
MSC Test Tool

6.3.11.1.4 Required Methodology
Execute the following procedure once for each row in Table 6-23. TEST_COMMAND will take on values defined in
the table.

1. If necessary, connect DUT to Tester Source or Sink port, as appropriate.

2. Set Tester port to disconnected state.

3. If Tester Source port, do not drive the VBUS.

4. If Tester Sink port, drive the VBUS.

5. Select typical timings, resistances, capacitances.

6. Set Tester to use its Discovery engine to enable normal MHL discovery.

7. Set Tester to use its Packet engine to respond normally.

8. Direct Tester to proceed with Discovery.

9. Wait the appropriate Tester Tsrc_areirrate OF Tsink_araitrate from discovery completion.
10. Send TEST_COMMAND.

11. Wait Tpgr_senoer_timeour{max}.

12. Send a GET_MSC_ERRORCODE (0x2_1_6B) command.

13. FAILis DUT does not respond to the GET_MSC_ERRORCODE by returning either a Data Packet or an

ABORT packet.
14. FAILif DUT does not reply within Ter senper_Tiveout{imax} after receiving GET_MSC_ERRORCODE.
15. If all preceding steps pass, then PASS; else FAIL.

Table 6-23. DUT Receives Reserved Commands

TEST_COMMAND Purpose
(0x2_1_69) GET_SC1_ERRORCODE Reserved Command GET_SC1_ERRORCODE
2 (0x2_1_6D) GET_SC3_ERRORCODE Reserved Command GET_SC3_ERRORCODE
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6.3.11.2CBM: DUT Receives Illegal Commands

‘ Application: Source, Sink, Dongle ‘

6.3.11.2.1 Test Objective
Verify that DUT responds with an ABORT when it receives illegal commands.

6.3.11.2.2 References
[MHL] Section 7.4

[MHL] Section 7.4.3

[MHL] Section 7.8; Table 7-20

6.3.11.2.3 Required Test Equipment
MSC Test Tool

6.3.11.2.4 Required Methodology

Table 6-24. Valid Commands when Tester is Acting as Source  Table 6-25. Valid Commands when Tester is Acting as Sink

Opcode Command Opcode Command

0x2_1 32 EOF 0x2_1_32 EOF

0x2_1_33 ACK 0x2_1_33 ACK

0x2_1 34 NACK 0x2_1 34 NACK

0x2_1_35 ABORT 0x2_1_35 ABORT

0x2_1_60 SET_INT 0x2_1_60 SET_INT

0x2_1_60 WRITE_STAT 0x2_1_60 WRITE_STAT

0x2_1 61 READ_DEVCAP 0x2_1 61 READ_DEVCAP

0x2_1 62 GET_STATE 0x2_1_62 GET_STATE

0x2_1 63 GET_VENDOR_ID 0x2_1_63 GET_VENDOR_ID

0x2_1_68 MSC_MSG 0x2_1_64 SET_HPD

0x2_1_69 GET_SC1_ERRORCODE 0x2_1_65 CLR_HPD

0x2_1_6A GET_DDC_ERRORCODE 0x2_1_68 MSC_MSG

0x2_1_6B GET_MSC_ERRORCODE 0x2_1_69 GET_SC1_ERRORCODE

0x2_1_6C WRITE_BURST 0x2_1_6A GET_DDC_ERRORCODE

0x2_1_6D GET_SC3_ERRORCODE 0x2_1_6B GET_MSC_ERRORCODE
0x2_1_6C WRITE_BURST
0x2_1_6D GET_SC3_ERRORCODE

Execute the following procedure, and set TEST_ILLEGAL_COMMAND sequentially from 0x2_1_00 to Ox2_1_FF,
skipping any value in Table 6-24 if DUT is a Sink or Dongle, or in Table 6-25 if DUT is a Source.

If necessary, connect DUT to Tester Source or Sink port, as appropriate.
Set Tester port to disconnected state.

If Tester Source port, do not drive the VBUS.

If Tester Sink port, drive the VBUS.

Select typical timings, resistances, capacitances.

Set Tester to use its Discovery engine to enable normal MHL discovery.
Set Tester to use its Packet engine to respond normally.

Direct Tester to proceed with Discovery.

Wait the appropriate Tester Tspc_arsimrate OF Tsink_areirrate from discovery completion.
10 Send TEST_ILLEGAL_COMMAND.

11. Wait for the Abort response.

RN A WNRE
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12. Wait Tagorr_next-

13. Send a GET_MSC_ERRORCODE (0x2_1_6B) command.

14. Wait for the error data to return.

15. FAILif DUT does not reply with a first item within Texr senoer_tiveour{max} after the illegal command Is sent.

16. FAIL if DUT responds by first sending anything besides an ABORT packet (0x2_1_35).

17. FAILif DUT does not reply with data within Tpkr senoer Timeour{max} after the GET_MSC_ERRORCODE is
sent.

18. FAIL if DUT does not return an error code of Invalid Opcode (0x2_0_08).

19. If all preceding steps pass, then PASS; else FAIL.

6.3.11.3CBM: DUT Receives Data While No Command Outstanding

Application: Source, Sink, Dongle

6.3.11.3.1 Test Objective
Verify that DUT emits an ABORT when it receives Data when it is not expected.

6.3.11.3.2 References
[MHL] Section 7.3.1.1

[MHL] Section 7.4.1

[MHL] Section 7.4.3.6

[MHL] Section 7.4.3

[MHL] Section 7.8; Table 7-20

6.3.11.3.3 Required Test Equipment
MSC Test Tool

6.3.11.3.4 Required Methodology

If necessary, connect DUT to Tester Source or Sink port, as appropriate.

Set Tester port to disconnected state.

If Tester Source port, do not drive the VBUS.

If Tester Sink port, drive the VBUS.

Select typical timings, resistances, capacitances.

Set Tester to use its Discovery engine to enable normal MHL discovery.

Set Tester to use its Packet engine to respond normally.

Direct Tester to proceed with Discovery.

Wait the appropriate Tester Tspc_arairate OF Tsink_areirrate from discovery completion.

Send an unexpected Data item (0x2_0_0).

. Wait for the Abort response.

. Wait Tagorr nexr-

. Send a GET_MSC_ERRORCODE (0x2_1_6B) command.

. Wait for the error data to return.

. FAIL if DUT does not reply within Tp«r senper_imeour{max} after the Data is sent.

. FAIL if DUT responds by first sending anything besides an ABORT packet (0x2_1_35).

. FAIL if DUT does not reply with data within Tegr senper_Timeourimax} after the GET_MSC_ERRORCODE is
sent.

. FAILif DUT does not return an error code of Protocol Error (0x2_0_02) or Bad opcode (0x2_0_08) in
command.

. If all preceding steps pass, then PASS; else FAIL.
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6.3.11.4CBM: DUT Receives (0x33) ACK Packet While No Command Outstanding

‘ Application: Source, Sink, Dongle ‘

6.3.11.4.1 Test Objective
Verify that DUT emits an ABORT when it receives an ACK packet when it is not expected.

6.3.11.4.2 References
[MHL] Section 7.3.1.1

[MHL] Section 7.4.1

[MHL] Section 7.4.3.6

[MHL] Section 7.4.3

[MHL] Section 7.8; Table 7-20

6.3.11.4.3 Required Test Equipment
MSC Test Tool

6.3.11.4.4 Required Methodology

If necessary, connect DUT to Tester Source or Sink port, as appropriate.
Set Tester port to disconnected state.
If Tester Source port, do not drive the VBUS.
If Tester Sink port, drive the VBUS.
Select typical timings, resistances, capacitances.
Set Tester to use its Discovery engine to enable normal MHL discovery.
Set Tester to use its Packet engine to respond normally.
Direct Tester to proceed with Discovery.
Wait the appropriate Tester Tspc_arairate OF Tsink_areirate from discovery completion.
. Send an unexpected ACK packet (0x2_1_33).
. Wait for the Abort response.
. Wait Tagorr_nexr-
. Send a GET_MSC_ERRORCODE (0x2_1_6B) command.
. Wait for the error data to return.
. FAIL if DUT does not reply within Tegr senper_imeourimax} after the ACK Packet is sent.
. FAIL if DUT responds by first sending anything besides an ABORT packet (0x2_1_35).
. FAIL if DUT does not reply with data within Texr senper_Timeourimax} of the GET_MSC_ERRORCODE is sent.
. FAILif DUT does not return an error code of Protocol Error (0x2_0_02) or Bad opcode (0x2_0_08) in
command.
19. If all preceding steps pass, then PASS; else FAIL.
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6.3.11.5CBM: DUT Receives (0x34) a NACK Packet While No Command Outstanding

Application: Source, Sink, Dongle

6.3.11.5.1 Test Objective
Verify that DUT emits an ABORT when it receives a NACK packet when it is not expected.

6.3.11.5.2 References
[MHL] Section 7.3.1.1
[MHL] Section 7.4.1
[MHL] Section 7.4.3.6
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[MHL] Section 7.4.3
[MHL] Section 7.8; Table 7-20

6.3.11.5.3 Required Test Equipment
MSC Test Tool

6.3.11.5.4 Required Methodology

1. If necessary, connect DUT to Tester Source or Sink port, as appropriate.

2. Set Tester port to disconnected state.

3. If Tester Source port, do not drive the VBUS.

4. |If Tester Sink port, drive the VBUS.

5. Select typical timings, resistances, capacitances.

6. Set Tester to use its Discovery engine to enable normal MHL discovery.

7. Set Tester to use its Packet engine to respond normally.

8. Direct Tester to proceed with Discovery.

9. Wait the appropriate Tester Tepc_arsimrate OF Tsink_araimrate from discovery completion.

10. Send an unexpected NACK packet (0x2_1_34).

11. Wait for the Abort response.

12. Wait Tagort_next-

13. Send a GET_MSC_ERRORCODE (0x2_1_6B) command.

14. Wait for the error data to return.

15. FAIL if DUT does not reply within Texr senper_imeoutimax} after the NACK packet is sent.

16. FAIL if DUT responds by first sending anything besides an ABORT packet (0x2_1_35).

17. FAILif DUT does not reply with data within Tpkr senoer Timeour{max} after the GET_MSC_ERRORCODE is
sent.

18. FAIL if DUT does not return an error code of Protocol Error (0x2_0_02) or Bad opcode (0x2_0_08) in
command.

19. If all preceding steps pass, then PASS; else FAIL.

6.3.11.6 CBM: DUT Receives (0x32) EOF While No Command Outstanding

Application: Source, Sink, Dongle

6.3.11.6.1 Test Objective
Verify that DUT emits an ABORT when it receives an EOF when it is not expected.

6.3.11.6.2 References
[MHL] Section 7.3.1.1

[MHL] Section 7.4.1

[MHL] Section 7.4.3.6

[MHL] Section 7.4.3

[MHL] Section 7.8; Table 7-20

6.3.11.6.3 Required Test Equipment
MSC Test Tool

6.3.11.6.4 Required Methodology
1. If necessary, connect DUT to Tester Source or Sink port, as appropriate.
2. Set Tester port to disconnected state.
3. If Tester Source port, do not drive the VBUS.
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4. |If Tester Sink port, drive the VBUS.

5. Select typical timings, resistances, capacitances.

6. Set Tester to use its Discovery engine to enable normal MHL discovery.

7. Set Tester to use its Packet engine to respond normally.

8. Direct Tester to proceed with Discovery.

9. Wait the appropriate Tester Tsrc_araimrate OF Tsink_arairrate from discovery completion.

10. Send an unexpected EOF (0x2_1_32).

11. Wait for the Abort response.

12. Wait Tagorr_next-

13. Send a GET_MSC_ERRORCODE (0x2_1_6B) command.

14. Wait for the error data to return.

15. FAILif DUT does not reply within Tegr senper_timeout{max} after the EOF is sent.

16. FAIL if DUT responds by first sending anything besides an ABORT packet (0x2_1_35).

17. FAILif DUT does not reply with data within Tpkr senoer Timeour{max} after the GET_MSC_ERRORCODE is
sent.

18. FAIL if DUT does not return an error code of Protocol Error (Ox2_0_02) or Bad opcode (0x2_0_08) in
command.

19. If all preceding steps pass, then PASS; else FAIL.

6.3.11.7CBM: DUT Receives (0x35) ABORT While No Command Outstanding

Application: Source, Sink, Dongle

6.3.11.7.1 Test Objective
Verify that DUT does NOT emit an ABORT when it receives an ABORT.

6.3.11.7.2 References
[MHL] Section 7.3.1.3

[MHL] Section 7.4.3

[MHL] Section 7.8; Table 7-20

6.3.11.7.3 Required Test Equipment
MSC Test Tool

6.3.11.7.4 Required Methodology

If necessary, connect DUT to Tester Source or Sink port, as appropriate.

Set Tester port to disconnected state.

If Tester Source port, do not drive the VBUS.

If Tester Sink port, drive the VBUS.

Select typical timings, resistances, capacitances.

Set Tester to use its Discovery engine to enable normal MHL discovery.

Set Tester to use its Packet engine to respond normally.

Direct Tester to proceed with Discovery.

Wait the appropriate Tester Tspc_araimrate OF Tsink_areirrate from discovery completion.
. Send an unexpected ABORT (0x2_1_35).
. Send a GET_MSC_ERRORCODE (0x2_1_6B) command.
. Wait for the error data to return.
. FAIL if DUT does not reply within Tpir senper_timeour{max} after the GET_MSC_ERRORCODE is sent.
. If all preceding steps pass, then PASS; else FAIL.

RNV R WNRE

o
= O

e o
B~ wWwN

Copyright 2001-2013 by one or more of the MHL Promoters
Revision 2.1 (fc02) Confidential Information of the MHL Promoters April 2013



\o 309/391
A M H L MHL™ (Mobile High-definition Link)

Compliance Test Specification -- Main Required Methods

6.3.11.8CBM: DUT Receives (0x61) READ_DEVCAP - Offset Control

‘ Application: Source, Sink, Dongle ‘

6.3.11.8.1 Test Objective
Verify that DUT does something predictable when it receives a READ_DEVCAP followed by a Control character.

6.3.11.8.2 References

[MHL] Section 7.4.3.7

[MHL] Section 7.4.3.6; Table 7-6
[MHL] Section 7.4.3

[MHL] Section 7.8; Table 7-20

6.3.11.8.3 Required Test Equipment
MSC Test Tool

6.3.11.8.4 Required Methodology

1. If necessary, connect DUT to Tester Source or Sink port, as appropriate.

2. Set Tester port to disconnected state.

3. If Tester Source port, do not drive the VBUS.

4. If Tester Sink port, drive the VBUS.

5. Select typical timings, resistances, capacitances.

6. Set Tester to use its Discovery engine to enable normal MHL discovery.

7. Set Tester to use its Packet engine to respond normally.

8. Direct Tester to proceed with Discovery.

9. Wait the appropriate Tester Tsrc_arairrate OF Tsink_araitrae from discovery completion.
10. Send a READ_DEVCAP (0x2_1_61) command.

11. Send Offset as a Control item GET_STATE (0x2_1_62).

12. Wait for the Abort response.

13. Wait Tagorr_next-

14. Send a GET_MSC_ERRORCODE (0x2_1_6B) command.

15. Wait for the error data to return.

16. FAILif DUT does not reply within Texr senper_imeourimax} after the bad Offset is sent.
17. FAIL if DUT responds by first sending anything besides an ABORT packet (0x2_1_35).
18. FAILif DUT does not reply with data within Tpkr senoer Timeour{max} after the GET_MSC_ERRORCODE is

sent.
19. FAIL if DUT does not return an error code of Protocol Error (0x2_0_02).
20. If all preceding steps pass, then PASS; else FAIL.

6.3.11.9CBM: DUT Receives (0x61) READ_DEVCAP - Offset Invalid

Application: Source, Sink, Dongle

6.3.11.9.1 Test Objective
Verify that DUT does something predictable when it receives a READ_DEVCAP followed by an invalid Offset value.

6.3.11.9.2 References

[MHL] Section 7.8.1.1

[MHL] Section 7.4.3.6; Table 7-6
[MHL] Section 7.4.3
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[MHL] Section 7.8; Table 7-20

6.3.11.9.3 Required Test Equipment
MSC Test Tool

6.3.11.9.4 Required Methodology
Repeatedly execute the following procedure, setting TEST_OFFSET sequentially from (0x2_0_10) through
(0x2_0_FF).

If necessary, connect DUT to Tester Source or Sink port, as appropriate.
Set Tester port to disconnected state.
If Tester Source port, do not drive the VBUS.
If Tester Sink port, drive the VBUS.
Select typical timings, resistances, capacitances.
Set Tester to use its Discovery engine to enable normal MHL discovery.
Set Tester to use its Packet engine to respond normally.
Direct Tester to proceed with Discovery.
Wait the appropriate Tester Tspc_araimrate OF Tsink_areirrate from discovery completion.
. Send a READ_DEVCAP (0x2_1_61) command.
. Send TEST_OFFSET as a Data item (0x2_0_??).
. Wait for the Abort response.
. Wait Tagorr_nexr-
. Send a GET_MSC_ERRORCODE (0x2_1_6B) command.
. Wait for the error data to return.
. FAIL if DUT does not reply within Tpxr senper_timeourimax} after the bad Offset is sent.
. FAIL if DUT responds by first sending anything besides an ABORT packet (0x2_1_35).
. FAIL if DUT does not reply with data within Tegr senper_Timeourimax} after the GET_MSC_ERRORCODE is
sent.
19. FAIL if DUT does not return an error code of Bad Offset (0x2_0_10).
20. If all preceding steps pass, then PASS; else FAIL.
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6.3.11.10 CBM: DUT Receives (0x60) SET_INT - Offset Control

Application: Source, Sink, Dongle

6.3.11.10.1 Test Objective
Verify that DUT does something predictable when it receives a SET_INT followed by a Control character.

6.3.11.10.2 References

[MHL] Section 7.4.3.9

[MHL] Section 7.4.3.6; Table 7-6
[MHL] Section 7.4.3

[MHL] Section 7.8; Table 7-20

6.3.11.10.3 Required Test Equipment
MSC Test Tool

6.3.11.10.4 Required Methodology

1. If necessary, connect DUT to Tester Source or Sink port, as appropriate.
2. Set Tester port to disconnected state.
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3. If Tester Source port, do not drive the VBUS.

4. |If Tester Sink port, drive the VBUS.

5. Select typical timings, resistances, capacitances.

6. Set Tester to use its Discovery engine to enable normal MHL discovery.

7. Set Tester to use its Packet engine to respond normally.

8. Direct Tester to proceed with Discovery.

9. Wait the appropriate Tester Tsgc_arsimrate OF Tsink_arsirrate from discovery completion.

10. Send a SET_INT (0x2_1_60) command.

11. Send Offset as a Control item GET_STATE (0x2_1_62).

12. Wait for the Abort response.

13. Wait Tagort next-

14. Send a GET_MSC_ERRORCODE (0x2_1_6B) command.

15. Wait for the error data to return.

16. FAILif DUT does not reply within Tegr senper_timeour{max} after the bad Offset is sent.

17. FAIL if DUT responds by first sending anything besides an ABORT packet (0x2_1_35).

18. FAILif DUT does not reply with a first item within Texr senper_tiveour{max} after the GET_MSC_ERRORCODE
is sent.

19. FAIL if DUT does not return an error code of Protocol Error (0x2_0_02).

20. If all preceding steps pass, then PASS; else FAIL.

6.3.11.11 CBM: DUT Receives (0x60) SET_INT - Data Control

Application: Source, Sink, Dongle

6.3.11.11.1 Test Objective
Verify that DUT does something predictable when it receives a SET_INT followed by an offset followed by a Control
character.

6.3.11.11.2 References

[MHL] Section 7.4.3.9

[MHL] Section 7.4.3.6; Table 7-6
[MHL] Section 7.4.3

[MHL] Section 7.8; Table 7-20

6.3.11.11.3 Required Test Equipment
MSC Test Tool

6.3.11.11.4 Required Methodology

If necessary, connect DUT to Tester Source or Sink port, as appropriate.
Set Tester port to disconnected state.

If Tester Source port, do not drive the VBUS.

If Tester Sink port, drive the VBUS.

Select typical timings, resistances, capacitances.

Set Tester to use its Discovery engine to enable normal MHL discovery.
Set Tester to use its Packet engine to respond normally.

Direct Tester to proceed with Discovery.

Wait the appropriate Tester Tspc_araimrate OF Tsink_areirrate from discovery completion.
10 Send a SET_INT (0x2_1_60) command.

11. Send Offset 0x20 as a Data Item (0x2_0_20).

12. Send Data as a Control item GET_STATE (0x2_1_62).
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13. Wait for the Abort response.

14. Wait Tagorr_next-

15. Send a GET_MSC_ERRORCODE (0x2_1_6B) command.

16. Wait for the error data to return.

17. FAILif DUT does not reply within Texr senper_imeour{max} after the bad Data is sent.

18. FAIL if DUT responds by first sending anything besides an ABORT packet (0x2_1_35).

19. FAILif DUT does not reply with a first item within Texr senper_Timeour{max} after the GET_MSC_ERRORCODE
is sent.

20. FAILif DUT does not return an error code of Protocol Error (0x2_0_02).

21. If all preceding steps pass, then PASS; else FAIL.

6.3.11.12 CBM: DUT Receives (0x60) WRITE_STAT - Data Control

Application: Source, Sink, Dongle

6.3.11.12.1 Test Objective
Verify that DUT does something predictable when it receives a WRITE_STAT followed by an Offset followed by a
Control character instead of data.

6.3.11.12.2 References

[MHL] Section 7.4.3.8

[MHL] Section 7.4.3.6; Table 7-6
[MHL] Section 7.4.3

[MHL] Section 7.8; Table 7-20

6.3.11.12.3 Required Test Equipment
MSC Test Tool

6.3.11.12.4 Required Methodology

If necessary, connect DUT to Tester Source or Sink port, as appropriate.
Set Tester port to disconnected state.
If Tester Source port, do not drive the VBUS.
If Tester Sink port, drive the VBUS.
Select typical timings, resistances, capacitances.
Set Tester to use its Discovery engine to enable normal MHL discovery.
Set Tester to use its Packet engine to respond normally.
Direct Tester to proceed with Discovery.
Wait the appropriate Tester Tspc_arairate OF Tsink_areirrate from discovery completion.
. Send a WRITE_STAT (0x2_1_60) command.
. Send Offset 0x30 as a Data Item (0x2_0_30).
. Send Data as a Control item GET_STATE (0x2_1_62).
. Wait for the Abort response.
. Wait Tagorr_next-
. Send a GET_MSC_ERRORCODE (0x2_1_6B) command.
. Wait for the error data to return.
. FAIL if DUT does not reply within Tpxr sener_timeout{max} after the bad Data is sent.
. FAIL if DUT responds by first sending anything besides an ABORT packet (0x2_1_35).
. FAIL if DUT does not reply with a first item within Ter senper_Timeourimax} after the GET_MSC_ERRORCODE
is sent.
. FAILif DUT does not return an error code of Protocol Error (0x2_0_02).
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21. If all preceding steps pass, then PASS; else FAIL.

6.3.11.13 CBM: DUT Receives (0x6C) WRITE_BURST Command - Not Supported

Application: Source, Sink, Dongle

6.3.11.13.1 Test Objective
Verify that DUT responds appropriately when it receives a WRITE_BURST which it does not support.

6.3.11.13.2 References
[MHL] Section 7.4.3.10

[MHL] Section 7.8.1.4

[MHL] Section 7.8.1.10

[MHL] Section 7.4.3

[MHL] Section 7.8; Table 7-20

6.3.11.13.3 Required Test Equipment
MSC Test Tool

6.3.11.13.4 Required Methodology
This stimulus will result in different DUT behavior, depending on the SP_SUPPORT bit in the FEATURE_FLAG Device
Register.

If DUT is a Source or a Sink and CDF_CR_SP_SUPPORT is O, then FAIL.
If the SP_SUPPORT bit defined in the CDF as CDF_CR_SP_SUPPORT is ‘1’, return PASS (SKIP) and terminate
the test.
3. If necessary, connect DUT to Tester Source or Sink port, as appropriate.
4. Set Tester port to disconnected state.
5. If Tester Source port, do not drive the VBUS.
6. If Tester Sink port, drive the VBUS.
7. Select typical timings, resistances, capacitances.
8. Set Tester to use its Discovery engine to enable normal MHL discovery.
9. Set Tester to use its Packet engine to respond normally.
10. Direct Tester to proceed with Discovery.
11. Wait the appropriate Tester Tsgc_araimrate OF Tsink_arerrrate from discovery completion.
12. Send the following sequence:
a. Senda WRITE_BURST (0x2_1_6C) command.
b. Then send an offset of 0x40 as a data item (0x2_0_40).
c. Then send a data byte of 0x00 as a data item (0x2_0_00).
d. Then send an EOF packet (0x2_1_32).
13. FAIL if DUT responds with an ABORT packet (0x2_1_35).
14. If all preceding steps pass, then PASS; else FAIL.
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6.3.11.14 CBM: DUT Receives (0x6C) WRITE_BURST - Offset Control

‘ Application: Source, Sink, Dongle ‘

6.3.11.14.1 Test Objective
Verify that DUT does something predictable when it receives a WRITE_BURST followed by a Control character.

6.3.11.14.2 References

[MHL] Section 7.4.3.10

[MHL] Section 7.4.3.6; Table 7-6
[MHL] Section 7.4.3

[MHL] Section 7.8; Table 7-20

6.3.11.14.3 Required Test Equipment
MSC Test Tool

6.3.11.14.4 Required Methodology
This stimulus will result in different DUT behavior, depending on the SP_SUPPORT bit in the FEATURE_FLAG Device
Register.

1. If DUT s a Source or a Sink and CDF_CR_SP_SUPPORT is O, then FAIL.
If the SP_SUPPORT bit defined in the CDF as CDF_CR_SP_SUPPORT is ‘0’, return PASS (SKIP) and stop the
test.

3. If necessary, connect DUT to Tester Source or Sink port, as appropriate.

4. Set Tester port to disconnected state.

5. If Tester Source port, do not drive the VBUS.

6. If Tester Sink port, drive the VBUS.

7. Select typical timings, resistances, capacitances.

8. Set Tester to use its Discovery engine to enable normal MHL discovery.

9. Set Tester to use its Packet engine to respond normally.

10. Direct Tester to proceed with Discovery.

11. Wait the appropriate Tester Tspc_araimrate OF Tsink_arerrrate from discovery completion.

12. Tester arbitrates to execute WRITE_BURST commands by performing REQ_WRT/GRT_WRT procedure.
13. Send a WRITE_BURST (0x2_1_6C) command.

14. Send Offset as a Control item GET_STATE (0x2_1_62).

15. Wait for the Abort response.

16. Wait Tagorr_next-

17. Send a GET_MSC_ERRORCODE (0x2_1_6B) command.

18. Wait for the error data to return.

19. FAILif DUT does not reply within Tegr senper_timeout{max} after the bad Offset is sent.

20. FAIL if DUT responds by first sending anything besides an ABORT packet (0x2_1_35).

21. FAILif DUT does not reply with a first item within Tegr senper_Timeourimax} after the GET_MSC_ERRORCODE
is sent.

22. FAILif DUT does not return an error code of Protocol Error (0x2_0_02).

23. If all preceding steps pass, then PASS; else FAIL.
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6.3.11.15 CBM: DUT Receives (0x6C) WRITE_BURST - Control Instead of First Data

‘ Application: Source, Sink, Dongle ‘

6.3.11.15.1 Test Objective
Verify that DUT does something predictable when it receives a WRITE_BURST followed by an offset followed by a
Control character instead of Data.

6.3.11.15.2 References

[MHL] Section 7.4.3.10

[MHL] Section 7.4.3.6; Table 7-6
[MHL] Section 7.4.3

[MHL] Section 7.8; Table 7-20

6.3.11.15.3 Required Test Equipment
MSC Test Tool

6.3.11.15.4 Required Methodology
This stimulus will result in different DUT behavior, depending on the SP_SUPPORT bit in the FEATURE_FLAG Device
Register.

1. If DUTis a Source or a Sink and CDF_CR_SP_SUPPORT is 0, then FAIL.
If the SP_SUPPORT bit defined in the CDF as CDF_CR_SP_SUPPORT is ‘0’, return PASS (SKIP) and stop the
test.

3. If necessary, connect DUT to Tester Source or Sink port, as appropriate.

4. Set Tester port to disconnected state.

5. If Tester Source port, do not drive the VBUS.

6. If Tester Sink port, drive the VBUS.

7. Select typical timings, resistances, capacitances.

8. Set Tester to use its Discovery engine to enable normal MHL discovery.

9. Set Tester to use its Packet engine to respond normally.

10. Direct Tester to proceed with Discovery.

11. Wait the appropriate Tester Tspc_arairate OF Tsink_arerate from discovery completion.

12. Tester arbitrates to execute WRITE_BURST commands by performing REQ_WRT/GRT_WRT procedure.
13. Send a WRITE_BURST (0x2_1_6C) command.

14. Send Offset 0x40 as a Data Item (0x2_0_40).

15. Send Data 0 as a Control item GET_STATE (0x2_1_62).

16. Wait for the Abort response.

17. Wait Tagorr_next-

18. Send a GET_MSC_ERRORCODE (0x2_1_6B) command.

19. Wait for the error data to return.

20. FAIL if DUT does not reply within Texr senoer mimeour{max} after the bad Data is sent.

21. FAIL if DUT responds by first sending anything besides an ABORT packet (0x2_1_35).

22. FAIL if DUT does not reply with a first item within Tegr senper_Timeourimax} after the GET_MSC_ERRORCODE
is sent.

23. FAIL if DUT does not return an error code of Protocol Error (0x2_0_02).

24. If all preceding steps pass, then PASS; else FAIL.
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6.3.11.16 CBM: DUT Receives (0x6C) WRITE_BURST - Data 0 EOF

‘ Application: Source, Sink, Dongle ‘

6.3.11.16.1 Test Objective
Verify that DUT does something predictable when it receives a WRITE_BURST followed by an offset followed by a
Control character instead of Data.

6.3.11.16.2 References

[MHL] Section 7.4.3.10

[MHL] Section 7.4.3.6; Table 7-6
[MHL] Section 7.4.3

[MHL] Section 7.8; Table 7-20

6.3.11.16.3 Required Test Equipment
MSC Test Tool

6.3.11.16.4 Required Methodology
This stimulus will result in different DUT behavior, depending on the SP_SUPPORT bit in the FEATURE_FLAG Device
Register.

1. If DUTis a Source or a Sink and CDF_CR_SP_SUPPORT is 0, then FAIL.
If the SP_SUPPORT bit defined in the CDF as CDF_CR_SP_SUPPORT is ‘0", return PASS (SKIP) and stop the
test.

3. If necessary, connect DUT to Tester Source or Sink port, as appropriate.

4. Set Tester port to disconnected state.

5. If Tester Source port, do not drive the VBUS.

6. If Tester Sink port, drive the VBUS.

7. Select typical timings, resistances, capacitances.

8. Set Tester to use its Discovery engine to enable normal MHL discovery.

9. Set Tester to use its Packet engine to respond normally.

10. Direct Tester to proceed with Discovery.

11. Wait the appropriate Tester Tspc_arairate OF Tsink_arerate from discovery completion.

12. Tester arbitrates to execute WRITE_BURST commands by performing REQ_WRT/GRT_WRT procedure.
13. Send a WRITE_BURST (0x2_1_6C) command.

14. Send Offset 0x40 as a Data Item (0x2_0_40).

15. Send Data 0 as a Control item EOF (0x2_1_32).

16. Wait for the Abort response.

17. Wait Tagorr_next-

18. Send a GET_MSC_ERRORCODE (0x2_1_6B) command.

19. Wait for the error data to return.

20. FAIL if DUT does not reply within Texr senoer mimeour{max} after the bad Data is sent.

21. FAIL if DUT responds by first sending anything besides an ABORT packet (0x2_1_35).

22. FAIL if DUT does not reply with a first item within Tegr senper_Timeourimax} after the GET_MSC_ERRORCODE
is sent.

23. FAIL if DUT does not return an error code of Protocol Error (0x2_0_02).

24. If all preceding steps pass, then PASS; else FAIL.
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6.3.11.17 CBM: DUT Receives (0x6C) WRITE_BURST - Data 1 Control

‘ Application: Source, Sink, Dongle ‘

6.3.11.17.1 Test Objective
Verify that DUT does something predictable when it receives a WRITE_BURST followed by an offset followed by
data followed by a Control character instead of Data.

6.3.11.17.2 References

[MHL] Section 7.4.3.10

[MHL] Section 7.4.3.6; Table 7-6
[MHL] Section 7.4.3

[MHL] Section 7.8; Table 7-20

6.3.11.17.3 Required Test Equipment
MSC Test Tool

6.3.11.17.4 Required Methodology
This stimulus will result in different DUT behavior, depending on the SP_SUPPORT bit in the FEATURE_FLAG Device
Register.

1. If DUTis a Source or a Sink and CDF_CR_SP_SUPPORT is 0, then FAIL.
If the SP_SUPPORT bit defined in the CDF as CDF_CR_SP_SUPPORT is ‘0’, return PASS (SKIP) and stop the
test.

3. If necessary, connect DUT to Tester Source or Sink port, as appropriate.

4. Set Tester port to disconnected state.

5. If Tester Source port, do not drive the VBUS.

6. If Tester Sink port, drive the VBUS.

7. Select typical timings, resistances, capacitances.

8. Set Tester to use its Discovery engine to enable normal MHL discovery.

9. Set Tester to use its Packet engine to respond normally.

10. Direct Tester to proceed with Discovery.

11. Wait the appropriate Tester Tspc_arairate OF Tsink_areirate from discovery completion.

12. Tester arbitrates to execute WRITE_BURST commands by performing REQ_WRT/GRT_WRT procedure.
13. Send a WRITE_BURST (0x2_1_6C) command.

14. Send Offset 0x40 as a Data Item (0x2_0_40).

15. Send ADOPTER_ID_H as a Data item (0x2_0_?7?). (Data from CDF as CDF_CR_ADOPTER_ID_H.)

16. Send Data 1 as a Control item GET_STATE (0x2_1_62).

17. Wait for the Abort response.

18. Wait Tagort next-

19. Send a GET_MSC_ERRORCODE (0x2_1_6B) command.

20. Wait for the error data to return.

21. FAILif DUT does not reply within Tpxr senoer_mimeour{max} after the bad Data is sent.

22. FAILif DUT responds by first sending anything besides an ABORT packet (0x2_1_35).

23. FAILif DUT does not reply with a first item within Tpgr senper_timeour{max} after the GET_MSC_ERRORCODE
is sent.

24. FAIL if DUT does not return an error code of Protocol Error (0x2_0_02).
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25. If all preceding steps pass, then PASS; else FAIL.

6.3.11.18 RESERVED
6.3.11.19 CBM: DUT Receives (0x6C) WRITE_BURST - Too Much Data
Application: Source, Sink, Dongle

6.3.11.19.1 Test Objective
Verify that DUT does something predictable when it receives a WRITE_BURST followed by more than 16 Data
items.

6.3.11.19.2 References

[MHL] Section 7.4.3.10

[MHL] Section 7.4.3.6; Table 7-6
[MHL] Section 7.4.3

[MHL] Section 7.8; Table 7-20

6.3.11.19.3 Required Test Equipment
MSC Test Tool

6.3.11.19.4 Required Methodology
This stimulus will result in different DUT behavior, depending on the SP_SUPPORT bit in the FEATURE_FLAG Device
Register.

1. If DUTis a Source or a Sink and CDF_CR_SP_SUPPORT is 0, then FAIL.
If the SP_SUPPORT bit defined in the CDF as CDF_CR_SP_SUPPORT is ‘0’, return PASS (SKIP) and stop the
test.

3. If necessary, connect DUT to Tester Source or Sink port, as appropriate.

4. Set Tester port to disconnected state.

5. If Tester Source port, do not drive the VBUS.

6. If Tester Sink port, drive the VBUS.

7. Select typical timings, resistances, capacitances.

8. Set Tester to use its Discovery engine to enable normal MHL discovery.

9. Set Tester to use its Packet engine to respond normally.

10. Direct Tester to proceed with Discovery.

11. Wait the appropriate Tester Tspc_arairate OF Tsink_arerrate from discovery completion.

12. Tester arbitrates to execute WRITE_BURST commands by performing REQ_WRT/GRT_WRT procedure.
13. Send a WRITE_BURST (0x2_1_6C) command.

14. Send Offset 0x40 as a Data Item (0x2_0_40).

15. Send ADOPTER_ID_H as first Data item (0x2_0_??). (Data from CDF as CDF_CR_ADOPTER_ID_H.)

16. Send ADOPTER_ID_L as second Data item (0x2_0_??). (Data from CDF as CDF_CR_ADOPTER_ID_L.)

17. Send SCRATCHPAD_SIZE-1 (From the CDF as CDF_CR_SCRATCHPAD_SIZE) more Data items of (0x2_0_00).
18. Send EOF (0x2_1_32).

19. Wait for the Abort response.

20. Wait Tagorr_nexr-

21. Send a GET_MSC_ERRORCODE (0x2_1_6B) command.
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22. Wait for the error data to return.

23. FAIL if DUT does not reply within Texr senoer_mimeour{max} after the extra Data is sent.

24. FAILif DUT responds by first sending anything besides an ABORT packet (0x2_1_35).

25. FAIL if DUT does not reply with a first item within Tpgr senper_timeourimax} after the GET_MSC_ERRORCODE
is sent.

26. FAIL if DUT does not return an error code of either Protocol Error (0x2_0_02) or Bad Offset in Command
(0x2_0_10).

27. If all preceding steps pass, then PASS; else FAIL.

6.3.11.20 CBM: DUT Receives (0x6C) WRITE_BURST - Offset Wrap ABORT

Application: Source, Sink, Dongle

6.3.11.20.1 Test Objective
Verify that DUT does something predictable when it receives a WRITE_BURST followed by an invalid Offset value.

6.3.11.20.2 References

[MHL] Section 7.8.4

[MHL] Section 7.4.3.10

[MHL] Section 7.4.3.6; Table 7-6

[MHL] Section 7.8.1; Table 7-21; SCRATCHPAD_SIZE
[MHL] Section 7.4.3

[MHL] Section 7.8; Table 7-20

6.3.11.20.3 Required Test Equipment
MSC Test Tool

6.3.11.20.4 Required Methodology
This stimulus will result in different DUT behavior, depending on the SP_SUPPORT bit in the FEATURE_FLAG Device
Register.

1. If DUTis a Source or a Sink and CDF_CR_SP_SUPPORT is 0, then FAIL.
If the SP_SUPPORT bit defined in the CDF as CDF_CR_SP_SUPPORT is ‘0’, return PASS (SKIP) and stop the
test.

3. If necessary, connect DUT to Tester Source or Sink port, as appropriate.

4. Set Tester port to disconnected state.

5. If Tester Source port, do not drive the VBUS.

6. If Tester Sink port, drive the VBUS.

7. Select typical timings, resistances, capacitances.

8. Set Tester to use its Discovery engine to enable normal MHL discovery.

9. Set Tester to use its Packet engine to respond normally.

10. Direct Tester to proceed with Discovery.

11. Wait the appropriate Tester Tspc_arairate OF Tsink_areirrate from discovery completion.

12. Tester arbitrates to execute WRITE_BURST commands by performing REQ_WRT/GRT_WRT procedure.
13. Send a WRITE_BURST (0x2_1_6C) command.

14. Send (0x2_0_40) + SCRATCHPAD_SIZE — 1 as a Data item. (SCRATCHPAD_SIZE from the CDF as
CDF_CR_SCRATCHPAD_SIZE).
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Send ADOPTER_ID_H as first Data item (0x2_0_??). (Data from CDF as CDF_CR_ADOPTER_ID_H.)
Send ADOPTER_ID_L as second Data item (0x2_0_??). (Data from CDF as CDF_CR_ADOPTER_ID_L.)
Send EOF (0x2_1_32).

Wait for the Abort response.

Wait Tagorr_nexr-

Send a GET_MSC_ERRORCODE (0x2_1_6B) command.

Wait for the error data to return.

FAIL if DUT does not reply within Texr senper_timeout{imax} after the wrapping Data item is sent.

FAIL if DUT responds by first sending anything besides an ABORT packet (0x2_1_35).

FAIL if DUT does not reply with a first item within Texr_senper_mimeour{max} after the GET_MSC_ERRORCODE
is sent.

25. FAIL if DUT does not return an error code of Bad Offset (0x2_0_10).
26. If all preceding steps pass, then PASS; else FAIL.
6.3.11.21 CBM: DUT Receives (0x68) MSC_MSG Command - Both RCP_Support and RAP_Support ==
0
Application: Dongle

6.3.11.21.1 Test Objective
Verify that DUT responds appropriately when it receives a MSC_MSG.

6.3.11.21.2 References
[MHL] Section 7.4.3.11

[MHL] Section 7.6.1

[MHL] Section 7.8.1.10

[MHL] Section 7.4.3

[MHL] Section 7.8; Table 7-20

6.3.11.21.3 Required Test Equipment
MSC Test Tool

6.3.11.21.4 Required Methodology

This stimulus will result in different DUT behavior, depending on the RAP_SUPPORT and RCP_SUPPORT bits in the
FEATURE_FLAG Device Register. The test is controlled by the CDF values CDF_CR_RCP_SUPPORT and
CDF_CR_RAP_SUPPORT.

O N o w

FAIL if DUT is a Source or Sink and CDF_CR_RCP_SUPPORT and CDF_CR_RAP_SUPPORT are not both 1.
FAIL if DUT is a Dongle and CDF_CR_RCP_SUPPORT and CDF_CR_RAP_SUPPORT are not both the same.
If the RAP_SUPPORT and RCP_SUPPORT bits defined in the CDF as CDF_CR_RCP_SUPPORT and
CDF_CR_RAP_SUPPORT are both 1, then end test with PASS (SKIP).

If the RAP_SUPPORT and RCP_SUPPORT bits defined in the CDF as CDF_CR_RCP_SUPPORT and
CDF_CR_RAP_SUPPORT are not both 0, return FAIL and stop the test.

If necessary, connect DUT to Tester Source or Sink port, as appropriate.

Set Tester port to disconnected state.

If Tester Source port, do not drive the VBUS.

If Tester Sink port, drive the VBUS.
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9. Select typical timings, resistances, capacitances.
10. Set Tester to use its Discovery engine to enable normal MHL discovery.
11. Set Tester to use its Packet engine to respond normally.
12. Direct Tester to proceed with Discovery.
13. Wait the appropriate Tester Tspc_areirrate OF Tsink_areirrate from discovery completion.
14. Send a MSC_MSG (0x2_1_68) command.
15. If DUT replies with ABORT packet (0x2_1_35), then:
a. Tester sends a GET_MSC_ERRORCODE (0x2_1_6B) command.
b. If returned error code is not Bad Opcode (0x2_0_08), then FAIL.
16. Else if DUT replies with NACK packet (0x2_1_34), then:
c. Tester sends a GET_MSC_ERRORCODE (0x2_1_6B) command.
d. [If returned error code is not Bad Opcode (0x2_0_08), then FAIL.
17. Else if DUT replies with no packet before 1.01*Tpyr senper_ Timeout{max}, then:
e. Tester sends a GET_MSC_ERRORCODE (0x2_1_6B) command.
f.  If returned error code is not Too Few Packets (Ox2_0_04), then FAIL.

18. Else PASS.
6.3.11.22 CBM: DUT Receives (0x68) MSC_MSG - Data 0 Control
Application: Source, Sink, Dongle

6.3.11.22.1 Test Objective
Verify that DUT does something predictable when it receives an MSC_MSG followed by a Control character.

6.3.11.22.2 References

[MHL] Section 7.4.3.11

[MHL] Section 7.4.3.6; Table 7-6
[MHL] Section 7.4.3

[MHL] Section 7.8; Table 7-20

6.3.11.22.3 Required Test Equipment
MSC Test Tool

6.3.11.22.4 Required Methodology

This stimulus will result in different DUT behavior, depending on the RAP_SUPPORT and RCP_SUPPORT bits in the
FEATURE_FLAG Device Register. The test is controlled by the CDF values CDF_CR_RCP_SUPPORT and
CDF_CR_RAP_SUPPORT.

. FAILif DUT s a Source or Sink and CDF_CR_RCP_SUPPORT and CDF_CR_RAP_SUPPORT are not both 1.

2. FAILif DUT is a Dongle and CDF_CR_RCP_SUPPORT and CDF_CR_RAP_SUPPORT are not both the same.
If the RAP_SUPPORT and RCP_SUPPORT bits defined in the CDF as CDF_CR_RCP_SUPPORT and
CDF_CR_RAP_SUPPORT are both 0, return PASS (SKIP).

4. If the RAP_SUPPORT and RCP_SUPPORT bits defined in the CDF as CDF_CR_RCP_SUPPORT and
CDF_CR_RAP_SUPPORT are not both 1, return FAIL and stop the test.

5. If necessary, connect DUT to Tester Source or Sink port, as appropriate.

6. Set Tester port to disconnected state.

7. If Tester Source port, do not drive the VBUS.
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8. If Tester Sink port, drive the VBUS.

9. Select typical timings, resistances, capacitances.

10. Set Tester to use its Discovery engine to enable normal MHL discovery.

11. Set Tester to use its Packet engine to respond normally.

12. Direct Tester to proceed with Discovery.

13. Wait the appropriate Tester Tsgc_araimrate OF Tsink_areirrate from discovery completion.

14. Send a MSC_MSG (0x2_1_68) command.

15. Send a Control item GET_STATE (0x2_1_62) as Data 0.

16. Wait for the Abort response.

17. Wait Tagort next-

18. Send a GET_MSC_ERRORCODE (0x2_1_6B) command.

19. Wait for the error data to return.

20. FAILif DUT does not reply within Tecr senoer_mimeour{max} after the bad Data is sent.

21. FAILif DUT responds by first sending anything besides an ABORT packet (0x2_1_35).

22. FAILif DUT does not reply with a first item within Tegr senper_timeour{max} after the GET_MSC_ERRORCODE
is sent.

23. FAIL if DUT does not return an error code of Protocol Error (0x2_0_02).

24. If all preceding steps pass, then PASS; else FAIL.

6.3.11.23 CBM: DUT Receives (0x68) MSC_MSG - Sub-command Illegal

Application: Source, Sink, Dongle

6.3.11.23.1 Test Objective
Verify that DUT does something predictable when it receives an MSC_MSG followed by an illegal Sub-command.

6.3.11.23.2 References

[MHL] Section 7.4.3.11

[MHL] Section 7.4.3.6; Table 7-6
[MHL] Section 7.4.3

[MHL] Section 7.8; Table 7-20

6.3.11.23.3 Required Test Equipment
MSC Test Tool

6.3.11.23.4 Required Methodology

This stimulus will result in different DUT behavior, depending on the RAP_SUPPORT and RCP_SUPPORT bits in the
FEATURE_FLAG Device Register. The test is controlled by the CDF values CDF_CR_RCP_SUPPORT and
CDF_CR_RAP_SUPPORT. Repeatedly execute the procedure, setting TEST_SUB_COMMAND sequentially from
(0x2_0_00) through (0x2_0_OF). Repeatedly execute the procedure, setting TEST_SUB_COMMAND sequentially
from (0x2_0_13) through (0x2_0_1F). Repeatedly execute the procedure, setting TEST_SUB_COMMAND
sequentially from (0x2_0_22) through (0x2_0_FF).

1. FAILif DUT is a Source or Sink and CDF_CR_RCP_SUPPORT and CDF_CR_RAP_SUPPORT are not both 1.
. FAILif DUT is a Dongle and CDF_CR_RCP_SUPPORT and CDF_CR_RAP_SUPPORT are not both the same.
3. Ifthe RAP_SUPPORT and RCP_SUPPORT bits defined in the CDF as CDF_CR_RCP_SUPPORT and
CDF_CR_RAP_SUPPORT are both 0, return PASS (SKIP).
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4. If the RAP_SUPPORT and RCP_SUPPORT bits defined in the CDF as CDF_CR_RCP_SUPPORT and
CDF_CR_RAP_SUPPORT are not both 1, return FAIL and stop the test.
5. If necessary, connect DUT to Tester Source or Sink port, as appropriate.
6. Set Tester port to disconnected state.
7. If Tester Source port, do not drive the VBUS.
8. If Tester Sink port, drive the VBUS.
9. Select typical timings, resistances, capacitances.
10. Set Tester to use its Discovery engine to enable normal MHL discovery.
11. Set Tester to use its Packet engine to respond normally.
12. Direct Tester to proceed with Discovery.
13. Wait the appropriate Tester Tsgc_areitrate OF Tsink_areirrate from discovery completion.
14. Send a MSC_MSG (0x2_1_68) command.
15. Send TEST_SUB_COMMAND as a data item (0x2_0_??).
16. Send 0x2_0_00 as Data 1.
17. If DUT replies with no packet before 1.01*Tp¢r senper_Timeour{max}, then:
a. Tester sends a GET_MSC_ERRORCODE (0x2_1_6B) command.
b. If returned error code is not Too Few Packets (0x2_0_04), then FAIL.
18. Else if DUT replies with NACK packet (0x2_1_34), then:
c. Tester sends a GET_MSC_ERRORCODE (0x2_1_6B) command.
d. [If returned error code is not Device Busy (0x2_0_20), then FAIL.
19. Else if DUT replies with ACK packet (0x2_1_33), then PASS.
20. Else FAIL.
21. If all preceding steps pass, then PASS; else FAIL.

6.3.11.24 CBM: DUT Receives (0x68) MSC_MSG - Data 1 Control

Application: Source, Sink, Dongle

6.3.11.24.1 Test Objective
Verify that DUT does something predictable when it receives an MSC_MSG followed by data followed by a Control
character.

6.3.11.24.2 References

[MHL] Section 7.4.3.11

[MHL] Section 7.4.3.6; Table 7-6
[MHL] Section 7.4.3

[MHL] Section 7.8; Table 7-20

6.3.11.24.3 Required Test Equipment
MSC Test Tool

6.3.11.24.4 Required Methodology

This stimulus will result in different DUT behavior, depending on the RAP_SUPPORT and RCP_SUPPORT bits in the
FEATURE_FLAG Device Register. The test is controlled by the CDF values CDF_CR_RCP_SUPPORT and
CDF_CR_RAP_SUPPORT.

1. FAILif DUT is a Source or Sink and CDF_CR_RCP_SUPPORT and CDF_CR_RAP_SUPPORT are not both 1.
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2. FAILif DUT is a Dongle and CDF_CR_RCP_SUPPORT and CDF_CR_RAP_SUPPORT are not both the same.

3. If the RAP_SUPPORT and RCP_SUPPORT bits defined in the CDF as CDF_CR_RCP_SUPPORT and
CDF_CR_RAP_SUPPORT are both 0, return PASS (SKIP) and stop the test.

4. If the RAP_SUPPORT and RCP_SUPPORT bits defined in the CDF as CDF_CR_RCP_SUPPORT and
CDF_CR_RAP_SUPPORT are not both 1, return FAIL and stop the test.

5. If necessary, connect DUT to Tester Source or Sink port, as appropriate.

6. Set Tester port to disconnected state.

7. If Tester Source port, do not drive the VBUS.

8. If Tester Sink port, drive the VBUS.

9. Select typical timings, resistances, capacitances.

10. Set Tester to use its Discovery engine to enable normal MHL discovery.

11. Set Tester to use its Packet engine to respond normally.

12. Direct Tester to proceed with Discovery.

13. Wait the appropriate Tester Tsgc_araimrate OF Tsink_arerrrate from discovery completion.

14. Send a MSC_MSG (0x2_1_68) command.

15. Send Opcode RAP as a Data item (0x2_0_20).

16. Send Value as a Control item GET_STATE (0x2_1_62).

17. Wait for the Abort response.

18. Wait Tagorr_next-

19. Send a GET_MSC_ERRORCODE (0x2_1_6B) command.

20. Wait for the error data to return.

21. FAILif DUT does not reply within Texr senoer mimeour{max} after the bad Data is sent.

22. FAILif DUT responds by first sending anything besides an ABORT packet (0x2_1_35).

23. FAIL if DUT does not reply with a first item within Tpgr senper_Timeourimax} after the GET_MSC_ERRORCODE
is sent.

24. FAIL if DUT does not return an error code of Protocol Error (0x2_0_02).

25. If all preceding steps pass, then PASS; else FAIL.

6.3.12 MSC - Source and Sink DUT Input: Argument Timeouts
Verify that the DUT responds predictably to illegal MHL Sideband Channel packet sequences.

6.3.12.1CBM: DUT Receives (0x61) READ_DEVCAP - Offset Timeout

Application: Source, Sink, Dongle

6.3.12.1.1 Test Objective
Verify that DUT does something predictable when it receives a READ_DEVCAP followed by a timeout instead of an
Offset.

6.3.12.1.2 References
[MHL] Section 7.4.3.7
[MHL] Section 7.4.3.6; Table 7-6

6.3.12.1.3 Required Test Equipment
MSC Test Tool
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6.3.12.1.4 Required Methodology

1. If necessary, connect DUT to Tester Source or Sink port, as appropriate.

2. Set Tester port to disconnected state.

3. If Tester Source port, do not drive the VBUS.

4. |If Tester Sink port, drive the VBUS.

5. Select typical timings, resistances, capacitances.

6. Set Tester to use its Discovery engine to enable normal MHL discovery.

7. Set Tester to use its Packet engine to respond normally.

8. Direct Tester to proceed with Discovery.

9. Senda READ_DEVCAP (0x2_1_61) command.

10. Do NOT send an Offset for 2 seconds.

11. Send a GET_MSC_ERRORCODE (0x2_1_6B) command.

12. Wait for either a Data packet or an ABORT packet to return.

13. FAILif DUT does not reply within Tpxr senoer_mimeour{max} after the GET_MSC_ERRORCODE is sent.

14. FAIL if DUT does not return either an ABORT packet or a Data packet with an error code of “Peer Timed
Out” (0x2_0_04).

15. FAILif DUT sends any command within Tegr gecever_ timeour{min} of the READ_DEVCAP command being

sent.
16. If all preceding steps pass, then PASS; else FAIL.

6.3.12.2CBM: DUT Receives (0x60) SET_INT / WRITE_STAT - Offset Timeout

Application: Source, Sink, Dongle

6.3.12.2.1 Test Objective

Verify that DUT does something predictable when it receives a SET_INT / WRITE_STAT followed timeout instead of
an Offset.

6.3.12.2.2 References
[MHL] Section 7.4.3.9
[MHL] Section 7.4.3.6; Table 7-6

6.3.12.2.3 Required Test Equipment
MSC Test Tool

6.3.12.2.4 Required Methodology

If necessary, connect DUT to Tester Source or Sink port, as appropriate.
Set Tester port to disconnected state.
If Tester Source port, do not drive the VBUS.
If Tester Sink port, drive the VBUS.
Select typical timings, resistances, capacitances.
Set Tester to use its Discovery engine to enable normal MHL discovery.
Set Tester to use its Packet engine to respond normally.
Direct Tester to proceed with Discovery.
Send a SET_INT / WRITE_STAT (0x2_1_60) command.
. Do NOT send an Offset for 2 seconds.
. Send a GET_MSC_ERRORCODE (0x2_1_6B) command.
. Wait for either a Data packet or an ABORT packet to return.
. FAIL if DUT does not reply within Tpgr senper_timeour{max} after the GET_MSC_ERRORCODE is sent.
. FAILif DUT does not return either an ABORT packet or a Data ppacket with an error code of “Peer Timed
Out” (0x2_0_04).

RN A WNR
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15. FAIL if DUT sends any command within Tpeyr recever imeour{min} of the SET_INT command being sent.
16. If all preceding steps pass, then PASS; else FAIL.

6.3.12.3CBM: DUT Receives (0x60) SET_INT - Data Timeout

Application: Source, Sink, Dongle

6.3.12.3.1 Test Objective

Verify that DUT does something predictable when it receives a SET_INT followed by an offset followed by a
timeout waiting for the Data.

6.3.12.3.2 References
[MHL] Section 7.4.3.9
[MHL] Section 7.4.3.6; Table 7-6

6.3.12.3.3 Required Test Equipment
MSC Test Tool

6.3.12.3.4 Required Methodology

If necessary, connect DUT to Tester Source or Sink port, as appropriate.

Set Tester port to disconnected state.

If Tester Source port, do not drive the VBUS.

If Tester Sink port, drive the VBUS.

Select typical timings, resistances, capacitances.

Set Tester to use its Discovery engine to enable normal MHL discovery.

Set Tester to use its Packet engine to respond normally.

Direct Tester to proceed with Discovery.

Send a SET_INT (0x2_1_60) command.

Send an Offset of 0x20 as Data (0x2_0_20).

. Do NOT send a Value for 2 seconds.

. Send a GET_MSC_ERRORCODE (0x2_1_6B) command.

. Wait for either a Data packet or an ABORT packet to return.

. FAIL if DUT does not reply within Tpxr senper_tiveour{max} after the GET_MSC_ERRORCODE is sent.

. FAILif DUT does not return either an ABORT packet or a Data packet with an error code of “Peer Timed
Out” (0x2_0_04).

16. FAILif DUT sends any command within Tegr gecever_mimeour{min} of the SET_INT command being sent.

17. If all preceding steps pass, then PASS; else FAIL.

LN UEWNR
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6.3.12.4CBM: DUT Receives (0x60) WRITE_STAT - Data Timeout

Application: Source, Sink, Dongle

6.3.12.4.1 Test Objective

Verify that DUT does something predictable when it receives a WRITE_STAT followed by an Offset followed by a
timeout instead of data.

6.3.12.4.2 References
[MHL] Section 7.4.3.8
[MHL] Section 7.4.3.6; Table 7-6
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6.3.12.4.3 Required Test Equipment
MSC Test Tool

6.3.12.4.4 Required Methodology

If necessary, connect DUT to Tester Source or Sink port, as appropriate.

Set Tester port to disconnected state.

If Tester Source port, do not drive the VBUS.

If Tester Sink port, drive the VBUS.

Select typical timings, resistances, capacitances.

Set Tester to use its Discovery engine to enable normal MHL discovery.

Set Tester to use its Packet engine to respond normally.

Direct Tester to proceed with Discovery.

Send a WRITE_STAT (0x2_1_60) command.

Send an Offset of 0x30 as Data (0x2_0_30).

. Do NOT send a Value for 2 seconds.

. Send a GET_MSC_ERRORCODE (0x2_1_6B) command.

. Wait for either a Data packet or an ABORT packet to return.

. FAIL if DUT does not reply within Tpxr senper_timeour{max} after the GET_MSC_ERRORCODE is sent.

. FAILif DUT does not return either an ABORT packet or a Data packet with an error code of “Peer Timed
Out” (0x2_0_04).

16. FAILif DUT sends any command within Tyt gecever_mimeour{min} of the WRITE_STAT command being sent.

17. If all preceding steps pass, then PASS; else FAIL.

LooNOUEWNR
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6.3.12.5CBM: DUT Receives (0x6C) WRITE_BURST - Offset Timeout

Application: Source, Sink, Dongle

6.3.12.5.1 Test Objective
Verify that DUT does something predictable when it receives a WRITE_BURST followed by timeout instead of an
Offset.

6.3.12.5.2 References
[MHL] Section 7.4.3.10
[MHL] Section 7.4.3.6; Table 7-6

6.3.12.5.3 Required Test Equipment
MSC Test Tool

6.3.12.5.4 Required Methodology

This stimulus will result in different DUT behavior, depending on the SP_SUPPORT bit in the FEATURE_FLAG Device
Register.

1. If DUTis a Source or a Sink and CDF_CR_SP_SUPPORT is 0, then FAIL.

If the SP_SUPPORT bit defined in the CDF as CDF_CR_SP_SUPPORT is O, return PASS (SKIP) and stop the
test.

If necessary, connect DUT to Tester Source or Sink port, as appropriate.

Set Tester port to disconnected state.

If Tester Source port, do not drive the VBUS.

If Tester Sink port, drive the VBUS.

o v kW

Copyright 2001-2013 by one or more of the MHL Promoters
Revision 2.1 (fc02) Confidential Information of the MHL Promoters April 2013



\o 328/391
A M H L MHL™ (Mobile High-definition Link)

Compliance Test Specification -- Main Required Methods

7. Select typical timings, resistances, capacitances.

8. Set Tester to use its Discovery engine to enable normal MHL discovery.
9. Set Tester to use its Packet engine to respond normally.

10. Direct Tester to proceed with Discovery.

11. Tester arbitrates to execute WRITE_BURST commands by performing REQ_WRT/GRT_WRT procedure.
12. Send a WRITE_BURST (0x2_1_6C) command.

13. Do NOT send an Offset for 2 seconds.

14. Send a GET_MSC_ERRORCODE (0x2_1_6B) command.

15. Wait for either a Data Packet or an ABORT packet to return.

16. FAILif DUT does not reply within Ter senper_Timeourimax} after the GET_MSC_ERRORCODE is sent.

17. FAILif DUT does not return either an ABORT packet or a Data packet with an error code of “PeerTimed
Out” (0x2_0_04).

18. FAIL if DUT sends any command within Tpyr recever mimeour{min} of the WRITE_BURST command being sent.

19. If all preceding steps pass, then PASS; else FAIL.

6.3.12.6 CBM: DUT Receives (0x6C) WRITE_BURST - Data 0 Timeout

Application: Source, Sink, Dongle

6.3.12.6.1 Test Objective
Verify that DUT does something predictable when it receives a WRITE_BURST followed by an offset followed by a
timeout instead of Data.

6.3.12.6.2 References
[MHL] Section 7.4.3.10
[MHL] Section 7.4.3.6; Table 7-6

6.3.12.6.3 Required Test Equipment
MSC Test Tool

6.3.12.6.4 Required Methodology
This stimulus will result in different DUT behavior, depending on the SP_SUPPORT bit in the FEATURE_FLAG Device
Register.

1. If DUTis a Source or a Sink and CDF_CR_SP_SUPPORT is 0, then FAIL.

If the SP_SUPPORT bit defined in the CDF as CDF_CR_SP_SUPPORT is 0, return PASS (SKIP) and stop the
test.

If necessary, connect DUT to Tester Source or Sink port, as appropriate.

Set Tester port to disconnected state.

If Tester Source port, do not drive the VBUS.

If Tester Sink port, drive the VBUS.

Select typical timings, resistances, capacitances.

Set Tester to use its Discovery engine to enable normal MHL discovery.

W e N U AW

Set Tester to use its Packet engine to respond normally.
10. Direct Tester to proceed with Discovery.

11. Tester arbitrates to execute WRITE_BURST commands by performing REQ_WRT/GRT_WRT procedure.
12. Send a WRITE_BURST (0x2_1_6C) command.
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13. Send an Offset of 0x40 as Data (0x2_0_40).

14. Do NOT send a Data 0 item for 2 seconds.

15. Send a GET_MSC_ERRORCODE (0x2_1_6B) command.

16. Wait for either a Data packet or an ABORT packet to return.

17. FAILif DUT does not reply within Ter senper_Timeourimax} after the GET_MSC_ERRORCODE is sent.

18. FAIL if DUT does not return either an ABORT packet or a Data packet with an error code of “Peer Timed
Out” (0x2_0_04).

19. FAILif DUT sends any command within Tegr gecever_ timeour{min} of the WRITE_BURSTcommand being sent.

20. If all preceding steps pass, then PASS; else FAIL.

6.3.12.7CBM: DUT Receives (0x6C) WRITE_BURST - EOF Timeout

Application: Source, Sink, Dongle

6.3.12.7.1 Test Objective
Verify that DUT does something predictable when it receives a WRITE_BURST followed by an offset, followed by
Data, followed by a timeout instead of EOF packet.

6.3.12.7.2 References
[MHL] Section 7.4.3.10
[MHL] Section 7.4.3.6; Table 7-6

6.3.12.7.3 Required Test Equipment
MSC Test Tool

6.3.12.7.4 Required Methodology
This stimulus will result in different DUT behavior, depending on the SP_SUPPORT bit in the FEATURE_FLAG Device
Register.

If DUT is a Source or a Sink and CDF_CR_SP_SUPPORT is 0, then FAIL.

If the SP_SUPPORT bit defined in the CDF as CDF_CR_SP_SUPPORT is 0, return PASS (SKIP).
If necessary, connect DUT to Tester Source or Sink port, as appropriate.

Set Tester port to disconnected state.

If Tester Source port, do not drive the VBUS.

If Tester Sink port, drive the VBUS.

Select typical timings, resistances, capacitances.

Set Tester to use its Discovery engine to enable normal MHL discovery.

WX NV R WNR

Set Tester to use its Packet engine to respond normally.

=
o

. Direct Tester to proceed with Discovery.

. Tester arbitrates to execute WRITE_BURST commands by performing REQ_WRT/GRT_WRT procedure.
. Send a WRITE_BURST (0x2_1_6C) command.

. Send an Offset of 0x40 as Data (0x2_0_40).

. Send ADOPTER_ID_H as first Data item (0x2_0_??). (Data from CDF SP_CR_ADOPTER_ID_H.)

. Do NOT send an EOF for 2 seconds.

. Send a GET_MSC_ERRORCODE (0x2_1_6B) command.

. Wait for either a Data packet or an ABORT packet to return.

. FAIL if DUT does not reply within Tpxr senper_imeour{max} after the GET_MSC_ERRORCODE is sent.

==
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19. FAIL if DUT does not return either an ABORT packet or a Data packet with an error code of “Peer Timed
Out” (0x2_0_04).

20. FAIL if DUT sends any command within Tegr gecever_timeourimin} of the WRITE_BURST command being sent.

21. If all preceding steps pass, then PASS; else FAIL.

6.3.12.8CBM: DUT Receives (0x68) MSC_MSG - Data 0 Timeout

Application: Source, Sink, Dongle

6.3.12.8.1 Test Objective
Verify that DUT does something predictable when it receives an MSC_MSG followed by a timeout.

6.3.12.8.2 References
[MHL] Section 7.4.3.11
[MHL] Section 7.4.3.6; Table 7-6

6.3.12.8.3 Required Test Equipment
MSC Test Tool

6.3.12.8.4 Required Methodology

This stimulus will result in different DUT behavior, depending on the RAP_SUPPORT and RCP_SUPPORT bits in the
FEATURE_FLAG Device Register. The test is controlled by the CDF values CDF_CR_RCP_SUPPORT and
CDF_CR_RAP_SUPPORT.

. FAILif DUT s a Source or Sink and CDF_CR_RCP_SUPPORT and CDF_CR_RAP_SUPPORT are not both 1.

2. FAILif DUT is a Dongle and CDF_CR_RCP_SUPPORT and CDF_CR_RAP_SUPPORT are not both the same.
If the RAP_SUPPORT and RCP_SUPPORT bits defined in the CDF as CDF_CR_RCP_SUPPORT and
CDF_CR_RAP_SUPPORT are both 0, return PASS (SKIP).

4. If the RAP_SUPPORT and RCP_SUPPORT bits defined in the CDF as CDF_CR_RCP_SUPPORT and
CDF_CR_RAP_SUPPORT are not both 1, return FAIL and stop the test.

5. If necessary, connect DUT to Tester Source or Sink port, as appropriate.

6. Set Tester port to disconnected state.

7. If Tester Source port, do not drive the VBUS.

8. If Tester Sink port, drive the VBUS.

9. Select typical timings, resistances, capacitances.

10. Set Tester to use its Discovery engine to enable normal MHL discovery.

11. Set Tester to use its Packet engine to respond normally.

12. Direct Tester to proceed with Discovery.

13. Send a MSC_MSG (0x2_1_68) command.

14. Do NOT send an Opcode for 2 seconds.

15. Send a GET_MSC_ERRORCODE (0x2_1_6B) command.

16. Wait for either a Data packet or an ABORT packet to return.

17. FAILif DUT does not reply within Ter senper_imeout{max} after the GET_MSC_ERRORCODE is sent.

18. FAIL if DUT does not return either an ABORT packet or a Data packet with an error code of “Peer Timed
Out” (0x2_0_04).

19. FAILif DUT sends any command within Tyt recewver imeour{min} of the MSC_MSG command being sent.

20. If all preceding steps pass, then PASS; else FAIL.
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6.3.12.9CBM: DUT Receives (0x68) MSC_MSG - Data 1 Timeout

‘ Application: Source, Sink, Dongle ‘

6.3.12.9.1 Test Objective
Verify that DUT does something predictable when it receives an MSC_MSG followed by data followed by a
timeout.

6.3.12.9.2 References
[MHL] Section 7.4.3.11
[MHL] Section 7.4.3.6; Table 7-6

6.3.12.9.3 Required Test Equipment
MSC Test Tool

6.3.12.9.4 Required Methodology

This stimulus will result in different DUT behavior, depending on the RAP_SUPPORT and RCP_SUPPORT bits in the
FEATURE_FLAG Device Register. The test is controlled by the CDF values CDF_CR_RCP_SUPPORT and
CDF_CR_RAP_SUPPORT.

1. FAILif DUT is a Source or Sink and CDF_CR_RCP_SUPPORT and CDF_CR_RAP_SUPPORT are not both 1.

2. FAILif DUT is a Dongle and CDF_CR_RCP_SUPPORT and CDF_CR_RAP_SUPPORT are not both the same.

3. If the RAP_SUPPORT and RCP_SUPPORT bits defined in the CDF as CDF_CR_RCP_SUPPORT and
CDF_CR_RAP_SUPPORT are both 0, return PASS (SKIP).

4. If the RAP_SUPPORT and RCP_SUPPORT bits defined in the CDF as CDF_CR_RCP_SUPPORT and
CDF_CR_RAP_SUPPORT are not both 1, return FAIL and stop the test.

5. If necessary, connect DUT to Tester Source or Sink port, as appropriate.

6. Set Tester port to disconnected state.

7. If Tester Source port, do not drive the VBUS.

8. If Tester Sink port, drive the VBUS.

9. Select typical timings, resistances, capacitances.

10. Set Tester to use its Discovery engine to enable normal MHL discovery.

11. Set Tester to use its Packet engine to respond normally.

12. Direct Tester to proceed with Discovery.

13. Send a MSC_MSG (0x2_1_68) command.

14. Send Opcode RAP as a Data item (0x2_0_20).

15. Do NOT send a Value for 2 seconds.

16. Send a GET_MSC_ERRORCODE (0x2_1_6B) command.

17. Wait for either a Data packet or an ABORT packet to return.

18. FAILif DUT does not reply within Ter senper_Timeourimax} after the GET_MSC_ERRORCODE is sent.

19. FAIL if DUT does not return either an ABORT packet or a Data packet with an error code of “Peer Timed
Out” (0x2_0_04).

20. FAILif DUT sends any command within Tpxr geceiver_timeour{min} of the MSC_MSGcommand being sent.

21. If all preceding steps pass, then PASS; else FAIL.
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6.3.13 MSC - Source DUT Output: Never Initiates Bad Commands
Continuously monitor the CBUS to observe that the DUT sends only valid MHL Sideband Channel Commands.

6.3.13.1CBM-Source: Source DUT Never Sends (0x64) SET_HPD Command

Application: Source

6.3.13.1.1 Test Objective
Observe that a Source DUT never sends SET_HPD commands.

6.3.13.1.2 References

[MHL] Section 7.4.3.7

[MHL] Section 13.10.3; Table 13-34; Tekr recever_Timeout
[MHL] Section 13.10.3; Table 13-34; Tekr senper_Timeout
[MHL] Section 7.4.1; Table 7-4; Bad Opcode.

[MHL] Section 7.4.3.3

6.3.13.1.3 Required Test Equipment
MSC Test Tool

6.3.13.1.4 Required Methodology
Test only applies when Tester is acting like a Sink.

FAIL if Source DUT sends a SET_HPD (0x2_1_64) command.
If all preceding steps pass, then PASS; else FAIL.

6.3.13.2CBM-Source: Source DUT Never Sends (0x65) CLR_HPD Command

Application: Source

6.3.13.2.1 Test Objective
Observe that a Source DUT never sends CLR_HPD commands.

6.3.13.2.2 References

[MHL] Section 7.4.3.7

[MHL] Section 13.10.3; Table 13-34; Tekr recever_TimMeout
[MHL] Section 13.10.3; Table 13-34; Tekr senper_TimeouT
[MHL] Section 7.4.1; Table 7-4; Bad Opcode.

[MHL] Section 7.4.3.4

6.3.13.2.3 Required Test Equipment
MSC Test Tool

6.3.13.2.4 Required Methodology
Test only applies when Tester is acting like a Sink.

FAIL if Source DUT sends a CLR_HPD (0x2_1_65) command.
If all preceding steps pass, then PASS; else FAIL.

6.3.14 MSC - Source DUT Input: Normal Commands
Verify that the DUT responds appropriately when it receives normal MHL Sideband Channel Commands.
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6.3.14.1CBM-Source: Source DUT Receives (0x64) SET_HPD Command

‘ Application: Source ‘

6.3.14.1.1 Test Objective
Verify that Source DUT responds appropriately when it receives a SET_HPD.

6.3.14.1.2 References
[MHL] Section 7.4.3.3

6.3.14.1.3 Required Test Equipment
MSC Test Tool

6.3.14.1.4 Required Methodology
Test only applies when Tester is acting as a Sink.

If necessary, connect DUT to Tester Sink port.

Set Tester port to disconnected state.

Tester Sink drives the VBUS.

Select typical timings, resistances, capacitances.

Set Tester to use its Discovery engine to enable normal MHL discovery.

Set Tester to use its Packet engine to respond normally.

Direct Tester to proceed with Discovery.

Wait Tspc_araimrate OF Tsink_areirrate from discovery completion.

. Send a SET_HPD (0x2_1_64) command.

10. FAILif DUT does not reply within Tegr senper_imeout{max} after receiving the command.
11. FAIL if DUT responds by first sending anything besides an ACK packet (0x2_1_33).
12. If all preceding steps pass, then PASS; else FAIL.

LooNOUEWNR

6.3.14.2CBM-Source: Source DUT Receives (0x65) CLR_HPD Command

Application: Source

6.3.14.2.1 Test Objective
Verify that Source DUT responds appropriately when it receives a CLR_HPD.

6.3.14.2.2 References
[MHL] Section 7.4.3.4
[MHL] Section 13.10.3; Table 13-34

6.3.14.2.3 Required Test Equipment
MSC Test Tool

6.3.14.2.4 Required Methodology
Test only applies when Tester is acting as a Sink.

If necessary, connect DUT to Tester Sink port.
Set Tester port to disconnected state.

Tester Sink drives the VBUS.

Select typical timings, resistances, capacitances.

el N

Copyright 2001-2013 by one or more of the MHL Promoters
Revision 2.1 (fc02) Confidential Information of the MHL Promoters April 2013



A 3¢ 334/391
A M H L MHL™ (Mobile High-definition Link)

Compliance Test Specification -- Main Required Methods

5. Set Tester to use its Discovery engine to enable normal MHL discovery.

6. Set Tester to use its Packet engine to respond normally.

7. Direct Tester to proceed with Discovery.

8. Wait Tspe_areimrate OF Tsink_arsitrate from discovery completion.

9. Senda CLR_HPD (0x2_1_65) command.

10. FAILif DUT does not reply within Ter senper_timeout{max} after receiving the command.
11. FAIL if DUT responds by first sending anything besides an ACK Packet (0x2_1_33).

12. If all preceding steps pass, then PASS; else FAIL.

6.3.15 MSC - Sink DUT Output: Normal Commands
Observe that the DUT sends valid MHL Sideband Channel Commands.

Respond with legal results, and observe the DUT responses.

6.3.15.1CBM-Sink: Sink DUT Sends (0x64) SET_HPD Command

Application: Sink, Dongle

6.3.15.1.1 Test Objective

Observe that Sink DUT sends valid SET_HPD command, and waits for response before sending another command.

6.3.15.1.2 References
[MHL] Section 7.4.3.7
[MHL] Section 13.10.3; Table 13-34

6.3.15.1.3 Required Test Equipment
MSC Test Tool

6.3.15.1.4 Required Methodology
Test only applies when Tester is acting as a Source.

If necessary, connect DUT to Tester Source port.
Set Tester port to disconnected state.
Tester Source port does not drive the VBUS.
Select typical timings, resistances, capacitances.
Set Tester to use built-in Discovery RTL to enable normal MHL discovery.
Set Tester to use built-in Packet RTL to respond normally.
Direct Tester to proceed with Discovery.
Watch CBUS activity for 10 seconds, and if tester receives a (0x2_1_64) SET_HPD, proceed with this test.
Respond with ACK packet (0x2_1_33).
. FAIL if DUT has problems doing Discovery.
. If DUT does not send the command being watched for within 10 seconds, end test with PASS (SKIP).
. FAIL if DUT sends an unexpected MSC command or unexpected Data during the time it is waiting for ACK
packet from the Tester.
. FAIL if DUT makes a NACK or ABORT packet in response to the ACK packet (0x2_1_33) Packet returned by
the Tester.
. If all preceding steps pass, then PASS; else FAIL.

W NOUEWNR
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6.3.15.2CBM-Sink: Sink DUT Sends (0x65) CLR_HPD Command

‘ Application: Sink, Dongle ‘

6.3.15.2.1 Test Objective
Observe that Sink DUT sends valid CLR_HPD command, and waits for response before sending another command.

6.3.15.2.2 References
[MHL] Section 7.4.3.3

6.3.15.2.3 Required Test Equipment
MSC Test Tool

6.3.15.2.4 Required Methodology
Test only applies when Tester is acting as a Source.

If necessary, connect DUT to Tester Source port.
Set Tester port to disconnected state.
Tester Source does not drive the VBUS.
Select typical timings, resistances, capacitances.
Set Tester to use built-in Discovery RTL to enable normal MHL discovery.
Set Tester to use built-in Packet RTL to respond normally.
Direct Tester to proceed with Discovery.
Watch CBUS activity for 10 seconds, and if tester receives a (0x2_1_65) CLR_HPD, proceed with this test.
Respond with ACK packet (0x2_1_33).
. FAIL if DUT has problems doing Discovery.
. If DUT does not send the command being watched for within 10 seconds, end test with PASS (SKIP).
. FAIL if DUT sends an unexpected MSC command or unexpected Data during the time it is waiting for ACK
packet from the Tester.
. FAIL if DUT makes a NACK or ABORT packet in response to the ACK packet (0x2_1_33) Packet returned by
the Tester.
14. If all preceding steps pass, then PASS; else FAIL.
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6.3.16 MSC - Sink DUT Input: Errors and Exceptions

6.3.16.1 CBM-Sink: Sink DUT Receives (0x64) SET_HPD Command

Application: Sink, Dongle

6.3.16.1.1 Test Objective
Verify that a Sink DUT responds appropriately when it receives a SET_HPD command.

6.3.16.1.2 References
[MHL] Section 7.8; Table 7-20
[MHL] Section 7.4.3.3

[MHL] Section 7.4.3

6.3.16.1.3 Required Test Equipment
MSC Test Tool
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6.3.16.1.4 Required Methodology
Test only applies when Tester is acting as a Source.

1. If necessary, connect DUT to Tester Source or Sink port, as appropriate.

2. Set Tester port to disconnected state.

3. Tester Sink drives the VBUS.

4. Select typical timings, resistances, capacitances.

5. Set Tester to use its Discovery engine to enable normal MHL discovery.

6. Set Tester to use its Packet engine to respond normally.

7. Direct Tester to proceed with Discovery.

8. Wait the appropriate Tester Tsrc_araimrate OF Tsink_araitrate from discovery completion.
9. SendaSET_HPD (0x2_1_64) command.

10. Wait for the Abort response.

11. Wait Tagorr_next-

12. Send a GET_MSC_ERRORCODE (0x2_1_6B) command.

13. Wait for the error data to return.

14. FAILif DUT does not reply within Ter senper_Timeout{imax} after receiving the command.
15. FAIL if DUT responds by first sending anything besides an ABORT packet (0x2_1_35).
16. FAILif DUT does not reply with a first item within Texr senoer_Tiveour{max} after after the

GET_MSC_ERRORCODE is sent.
17. FAIL if DUT does not return an error code of Invalid Opcode (0x2_0_08).
18. If all preceding steps pass, then PASS; else FAIL.

6.3.16.2 CBM-Sink: Sink DUT Receives (0x65) CLR_HPD Command

Application: Sink, Dongle

6.3.16.2.1 Test Objective
Verify that a Sink DUT responds appropriately when it receives a CLR_HPD command.

6.3.16.2.2 References
[MHL] Section 7.8; Table 7-20
[MHL] Section 7.4.3.4

[MHL] Section 7.4.3.

6.3.16.2.3 Required Test Equipment
MSC Test Tool

6.3.16.2.4 Required Methodology
Test only applies when Tester is acting as a Source.

If necessary, connect DUT to Tester Source or Sink port, as appropriate.

Set Tester port to disconnected state.

Tester Sink drives the VBUS.

Select typical timings, resistances, capacitances.

Set Tester to use its Discovery engine to enable normal MHL discovery.

Set Tester to use its Packet engine to respond normally.

Direct Tester to proceed with Discovery.

Wait the appropriate Tester Tsgc_arsimrate OF Tsink_arsirrate from discovery completion.
. Send a CLR_HPD (0x2_1_65) command.

10. Wait for the Abort response.

RN A WNRE
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Wait Tagorr_nexr-

Send a GET_MSC_ERRORCODE (0x2_1_6B) command.

Wait for the error data to return.

FAIL if DUT does not reply within Texr senper_Timeoutimax} after the command is sent.
FAIL if DUT responds by first sending anything besides an ABORT packet (0x2_1_35).
FAIL if DUT does not reply with a first item within Texr senper_imeourimax} after after the
GET_MSC_ERRORCODE is sent.

FAIL if DUT does not return an error code of Invalid Opcode (0x2_0_08).

If all preceding steps pass, then PASS; else FAIL.

DDC - Source DUT Output; DUT Never Sends Illegal DDC Command

6.3.17.1Common Test Environment

The combined Source DDC state machine including Reads and Writes is as follows:

TO:
T1:

T2S:
T3S:
T4S:
TOS:
T1S:

T2:
T3:
T4.
T5:
T6:
T7:
T8:
T9:

T45:
T46:
T11:
T91:
T92:

Idle DUT sends SOF ->T1

SOF1 DUT sends Address+W -> T2 or Address+R -> T7 or SegAddr 0x60+W -> T2S
AddrS Tester replies ACK packet -> T3S; NACK packet -> T91; Timeout -> T92
ACK1S DUT sends Segment Value -> T4S or STOP ->T11

SegS Tester replies ACK packet -> TOS; NACK packet -> T91; Timeout -> T92
ACK2S DUT sends SOF ->T1S or STOP ->T11

SOF1S DUT sends Address+W -> T2 (0xAO or 0xA1l)

Addrw Tester replies ACK packet -> T3; NACK packet -> T91; Timeout -> T92

ACK1 DUT sends Offset -> T4 or STOP ->T11

Offset Tester replies ACK packet -> T5; NACK packet -> T91; Timeout -> T92

ACK2 DUT sends SOF -> T6 or W_Data -> T45 or STOP ->T11

SOF2 DUT sends Address+R ->T7

AddrR Tester replies ACK packet -> T8; NACK packet -> T91; Timeout -> T92

ACK3 DUT sends CONT ->T9 or STOP ->T11

Cont Tester replies R_Data -> T8; Timeout -> T92

DataW Tester replies ACK packet -> T46; NACK packet -> T91; Timeout -> T92
ACKW DUT sends W_Data -> T45 or STOP -> T11 (or SOF -> T6)

Stop DUT receives ABORT -> TO (deprecated); otherwise DUT sends EOF -> TO
Error DUT sends EOF -> TO (Note: Tester may respond with ABORT -> TO (deprecated))
Timeout DUT sends ABORT ->TO

NOTE: Terms such as ‘SOF’ and ‘CONT’ are defined in the MHL Specification.

5 named transactions reside within the state machine, and can be identified as follows:

DDC Short Read/Current Read: Address+R seen in T1

DDC Read: Address+W seen in T1, SOF seen in T5

DDC Segment Read: 0x60+W seen in T1, SOF seen in TS5

DDC Write: Address+W seen in T1, W_Data seen in T5 (no SOF seen in T46)

One other possible path through the state machine is:

DDC Segment Write: 0x60+W seen in T1, W_Data seen in T5
DDC Large Read: Address+W seen in T1, W_Data seen in T5, SOF seen in T46
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6.3.17.2CBM-Source: DUT Never Sends Illegal DDC Command

| Application: Source ‘

6.3.17.2.1 Test Objective
Continuously watch the CBUS to make sure the Source never sends illegal DDC command codes.

6.3.17.2.2 References
[MHL] Section 7.5.3

6.3.17.2.3 Required Test Equipment
MSC Test Tool

6.3.17.2.4 Required Methodology

FAIL if DUT Source sends DDC Control packets with anything besides Source sendable Op-codes.
If all preceding steps pass, then PASS; else FAIL.

Source sendable DDC Op-codes:

e DDCSOF (0x0_1_30)

e DDC EOF (0x0_1_32)

e DDCABORT (0x0_1_35)
e DDCCONT (0x0_1_50)
e DDCSTOP (0x0_1_51)
e DDC Data (0x0_0_??)

6.3.17.3CBM-Source: DUT Never Sends Illegal DDC Command Sequence

Application: Source

6.3.17.3.1 Test Objective
Continuously watch the CBUS to make sure the Source never sends illegal DDC command sequences.
If all preceding steps pass, then PASS; else FAIL.

6.3.17.3.2 References
[MHL] Section 7.5.3

6.3.17.3.3 Required Test Equipment
MSC Test Tool

6.3.17.3.4 Required Methodology

FAIL if DUT does not strictly follow the Source DDC state machine, augmented by transitions forced by the Tester
code which is exercising the Source DUT.

6.3.18 DDC - Source DUT Output; Normal Operation
Verify that Source responds predictably if it interacts with a Sink doing normal DDC activity.
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6.3.18.1 CBM-Source: DUT Issues DDC Short Read and Current Read

‘ Application: Source ‘

6.3.18.1.1 Test Objective
Verify that Source DUT adheres to the MHL Standard State Machine for DDC Short Read and Current Read
transactions.

6.3.18.1.2 References
[MHL] Section 7.5.3.3

6.3.18.1.3 Required Test Equipment
MSC Test Tool

6.3.18.1.4 Required Methodology
Execute the following procedure once for each row in Table 6-26 TEST_RESPONSE_0 and TEST_RESPONSE_1 will
take on values defined in the table.

1. If necessary, connect DUT to Tester Source or Sink port, as appropriate.

2. Set Tester port to disconnected state.

3. Tester Source does not drive the VBUS.

4. Select typical timings, resistances, capacitances.

5. Set Tester to use its Discovery engine to enable normal MHL discovery.

6. Set Tester to use its Packet engine to respond normally.

7. Direct Tester to proceed with Discovery.

8. Set Tester to issue SET_HPD.

9. TO(Idle): snoop the CBUS looking for the DUT Source to send a SOF.

10. Wait for the DUT Source to send an Address (or time it out, send ABORT, go to TO0).

11. If not Address+R, wait for all other test state machines to become Idle, go back to TO.

12. T7: Tester responds with either an ACK packet, a NACK packet, or a Timeout, based on TEST_RESPONSE_O.
13. If NACK packet, in T91, wait for DUT Source to send an EOF (or time it out, send ABORT); go to TO.

14. If Timeout, in T92, wait for DUT Source to send an ABORT (or time it out, send ABORT); go to TO.

15. T8 (ACK): wait for DUT Source to send either a STOP, or a CONT (or time it out, send ABORT, go to TO0).
16. If STOP, in T11, wait for DUT Source to send an EOF (or time it out, send ABORT); go to TO.

17. If CONT, send Read_Data or a Timeout, based on TEST_RESPONSE_1.

18. If Read_Data sent, loop to T8.

19. If Timeout, in T92, wait for DUT Source to send an ABORT (or time it out, send ABORT); go to TO.

20. In all “time it out, send ABORT” cases, Tester remembers DDC Errorcode “Too few bytes in command”,

0x04.
21. If test 1, FAIL if DUT does not send STOP, then EOF, after state T8.
22. If test 2, FAIL if DUT does not send STOP, then EOF, after state T8.
23. If test 3, FAIL if DUT does not send EOF after state T2.
24. If test 4, FAIL if DUT does not send ABORT after state T2.
25. If test 5, FAIL if DUT does not send ABORT after state T9.
26. FAIL if Tester issues an ABORT Packet due to a timeout waiting for a packet from the DUT.
27. If no FAIL issued within 10 seconds after completion of discovery, then end test with PASS (SKIP).
28. If DUT does not send a DDC Short Read or Current Read within 10 seconds, end test with PASS (SKIP).
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Table 6-26. DUT Issues DDC Short Read and Current Read

TEST_RESPONSE_O TEST_RESPONSE_1 Purpose

1 ImmediateDDC ACK (0x0_1_33) appropriate Data Short Read and Current Read; Fast ACKs
DDC ACK (0x0_1_33) after .

2 - . appropriate Data Short Read and Current Read; Slow ACKs
(0.99) * TPKT_RECEIVER_TIMEOUT{mln} pprop

3 DDC NACK (0x0_1_34) Do not Send NACK the initial hardware address

4 Timeout Do not Send Timeout the ACK of the initial hardware

address
5 DDC ACK (0x0_1_33) Timeout Timeout the Read Data

6.3.18.2CBM-Source: DUT Issues Regular DDC Read

| Application: Source

6.3.18.2.1 Test Objective
Verify that Source DUT adheres to the MHL Standard State Machine for DDC Read transactions.

6.3.18.2.2 References
[MHL] Section 7.5.3.1

6.3.18.2.3 Required Test Equipment
MSC Test Tool

6.3.18.2.4 Required Methodology
Execute the following procedure once for each row in Table 6-27. TEST_RESPONSE_O, TEST_RESPONSE_1,
TEST_RESPONSE_2, and TEST_RESPONSE_3 will take on values defined in the table.

1. If necessary, connect DUT to Tester Source or Sink port, as appropriate.

2. Set Tester port to disconnected state.

3. Tester Source does not drive the VBUS.

4. Select typical timings, resistances, capacitances.

5. Set Tester to use its Discovery engine to enable normal MHL discovery.

6. Set Tester to use its Packet engine to respond normally.

7. Direct Tester to proceed with Discovery.

8. Set Tester to issue SET_HPD.

9. TO(Idle): snoop the CBUS looking for the DUT Source to send a SOF.

10. In T1, wait for the DUT Source to send an Address (or time it out, send ABORT, go to T0).
11. If not Address+W, wait for all other test state machines to become Idle, go back to TO.
12. In T2, Tester responds with either an ACK packet, a NACK packet, or a Timeout, based on

TEST_RESPONSE_0.
13. If NACK packet, in T91, wait for DUT Source to send an EOF (or time it out, send ABORT); go to TO.
14. If Timeout, in T92, wait for DUT Source to send an ABORT (or time it out, send ABORT); go to TO.
15. If ACK packet, in T3, wait for the DUT Source to send an Offset data item.
a. |If Tester receives DDC STOP (0x0_1_51) instead of Offset, then wait for DUT Source to send an
EOF (or time out and send ABORT); go to TO.
b. If Tester times out (no packet from DUT), then Tester sends DDC ABORT (0x0_1_35), go to TO.
16. In T4, Tester responds with either an ACK packet, a NACK packet, or a Timeout, based on
TEST_RESPONSE_1.
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If NACK packet, in T91, wait for DUT Source to send an EOF (or time it out, send ABORT); go to TO.

If Timeout, in T92, wait for DUT Source to send an ABORT (or time it out waiting for it); go to TO.

If ACK packet, in T5, wait for the DUT Source to send a SOF or W_Data or STOP (or time it out, send
ABORT, go to TO).

If STOP, in T11, wait for DUT Source to send an EOF (or time it out, send ABORT); go to TO.

If W_Data, in T45, DDC Write. Wait for all other test state machines to become Idle, go back to TO.

If SOF, in T6, wait for DUT Source to send an Address+R (or time it out, send ABORT, go to T0).

In T7, Tester responds with either an ACK packet, a NACK packet, or a Timeout, based on
TEST_RESPONSE_2.

If NACK packet, in T91, wait for DUT Source to send an EOF (or time it out, send ABORT); go to TO.

If Timeout, in T92, wait for DUT Source to send an ABORT (or time it out, send ABORT); go to TO.

T8 (ACK): wait for DUT Source to send either a STOP, or a CONT (or time it out, send ABORT, go to T0).
If STOP, in T11, wait for DUT Source to send an EOF (or time it out, send ABORT); go to TO.

If CONT, in T9, send Read_Data or a Timeout, based on TEST_RESPONSE_3.

If Read_Data sent, loop to T8.

If Timeout, in T92, wait for DUT Source to send an ABORT (or timeout waiting for it); go to TO.

In all “time it out, send ABORT” cases, Tester remembers DDC Errorcode “Too few bytes in command”,
0x04.

If test 1, FAIL if DUT does not send STOP, then EOF, after state T8.

If test 2, FAIL if DUT does not send STOP, then EOF, after state T8.

34. If test 3, FAIL if DUT does not send EOF after state T2.
35. If test 4, FAIL if DUT does not send EOF after state T4.
36. If test 5, FAIL if DUT does not send EOF after state T7.
37. If test 6, FAIL if DUT does not send ABORT after state T2.
38. If test 7, FAIL if DUT does not send ABORT after state T4.
39. If test 8, FAIL if DUT does not send ABORT after state T9.
40. If test 9, FAIL if DUT does not send ABORT after state T9.
41. FAILif Tester issues an ABORT Packet due to a timeout waiting for a packet from the DUT.

42. If no FAIL is issued within 10 seconds after completion of discovery, then end test with PASS (SKIP).

43. If DUT does not send a regular DDC Read within 10 seconds, end test with PASS (SKIP).

Table 6-27. DUT Issues Regular DDC Read

TEST_RESPONSE_0

TEST_RESPONSE_1

TEST_RESPONSE_2

TEST_RESPONSE_3

Purpose

Immediate DDC ACK

ImmediateDDC
ACK

Immediate DDC
ACK

Appropriate Data

Read; fast ACKs

(0x0_1_33) (0x0_1_33) (0x0_1_33)

DDC ACK DDC ACK DDC ACK

(0x0_1_33) after (0x0_1_33) after (0x0_1_33) after

(0.99) * (0.99) * (0.99) * Appropriate Data Read; slow ACKs

TPKT_RECEIVER_TIMEOUT{m n

}

TPKT_RECEIVER_TIMEOUT{
min}

TPKT_RECEIVER_TIMEOUT{
min}

DDC NACK NACK initial
D D D
(0x0_1_34) o not Send o not Send o not Send hardware addr
DDC ACK DDC NACK NACK initial
D D
(0x0_1_33) (0x0_1_34) o not Send o not Send hardware offset
DDC ACK DDC NACK NACK second
DDC ACK (0x0_1_33 D t send
(0x0_1_33) (0x0_1_33) (0x0_1_34) o notsen hardware addr
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TEST_RESPONSE_0 TEST_RESPONSE_1 | TEST_RESPONSE_2 | TEST_RESPONSE_3 | Purpose

Timeout ACK of

6 | Timeout Do not Send Do not Send Do not Send initial hardware
addr
Timeout ACK of
7 | DDCACK (0x0_1_33) Timeout Do not Send Do not Send initial hardware
offset
Timeout ACK of
8 DDC ACK (0x0_1_33) DDC ACK Timeout Do not Send second
(0x0_1_33)
hardware addr
DDC ACK DDC ACK Timeout the
9 DDCACK (0x0_1 33 Ti t
(0x0_1.33) 1 040 1 33) (0x0_1_33) imeou Read Data

6.3.18.3CBM-Source: DUT Issues DDC Segment Read

‘ Application: Source

6.3.18.3.1 Test Objective
Verify that Source DUT adheres to the MHL Standard State Machine for DDC Segment Read transactions.

6.3.18.3.2 References
[MHL] Section 7.5.3.2

6.3.18.3.3 Required Test Equipment
MSC Test Tool

6.3.18.3.4 Required Methodology

Execute the following procedure once for each row in Table 6-28. TEST_RESPONSE_O, TEST_RESPONSE_1,
TEST_RESPONSE_2, TEST_RESPONSE_3, TEST_RESPONSE_4, and TEST_RESPONSE_5 will take on values defined in
the table.

1. If necessary, connect DUT to Tester Source or Sink port, as appropriate.

2. Set Tester port to disconnected state.

3. Tester Source does not drive the VBUS.

4. Select typical timings, resistances, capacitances.

5. Set Tester to use its Discovery engine to enable normal MHL discovery.

6. Set Tester to use its Packet engine to respond normally.

7. Direct Tester to proceed with Discovery.

8. Set Tester to issue SET_HPD.

9. TO (Idle): snoop the CBUS looking for the DUT Source to send a SOF.

10. In T1, wait for the DUT Source to send an Address (or time it out, send ABORT, go to T0).
11. If not 0x60, wait for all other test state machines to become Idle, go back to TO.

12. InT2S, Tester responds with either an ACK packet, a NACK packet, or a Timeout, based on

TEST_RESPONSE_0.
13. If NACK packet, in T91, wait for DUT Source to send an EOF (or time it out, send ABORT); go to TO.
14. If Timeout, in T92, wait for DUT Source to send an ABORT (or time it out, send ABORT); go to TO.
15. If ACK packet, in T3S, wait for the DUT Source to send a Segment data item
a. |If Tester receives DDC STOP (0x0_1_51) instead of Offset, then wait for DUT Source to send an
EOF (or time out and send ABORT); go to TO.
b. If Tester times out (no packet from DUT), then Tester sends DDC ABORT (0x0_1_35), go to TO.
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In T4S, Tester responds with either an ACK packet, a NACK packet, or a Timeout, based on
TEST_RESPONSE_1.
If NACK packet, in T91, wait for DUT Source to send an EOF (or time it out, send ABORT); go to TO.
If Timeout, in T92, wait for DUT Source to send an ABORT (or time it out, send ABORT); go to TO.
If ACK packet, in TOS, wait for the DUT Source to send an SOF
a. If Tester receives DDC STOP (0x0_1_51) instead of Offset, then wait for DUT Source to send an
EOF (or time out and send ABORT); go to TO.
b. If Tester times out (no packet from DUT), then Tester sends DDC ABORT (0x0_1_35), go to TO.
In T1S, wait for the DUT Source to send an Address (or time it out, send ABORT, go to TO).
In T2, Tester responds with either an ACK packet, a NACK packet, or a Timeout, based on
TEST_RESPONSE_2.
If NACK packet, in T91, wait for DUT Source to send an EOF (or time it out, send ABORT); go to TO.
If Timeout, in T92, wait for DUT Source to send an ABORT (or time it out, send ABORT); go to TO.
If ACK, in T3, wait for the DUT Source to send an Offset data item
a. |If Tester receives DDC STOP (0x0_1_51) instead of Offset, then wait for DUT Source to send an
EOF (or time out and send ABORT); go to TO.
b. If Tester times out (no packet from DUT), then Tester sends DDC ABORT (0x0_1_35), go to TO.
In T4, Tester responds with either an ACK packet, a NACK packet, or a Timeout, based on
TEST_RESPONSE_3.
If NACK packet, in T91, wait for DUT Source to send an EOF (or time it out, send ABORT); go to TO.
If Timeout, in T92, wait for DUT Source to send an ABORT (or time it out waiting for it); go to TO.
If ACK packet, in T5, wait for the DUT Source to send a SOF or W_Data or STOP (or time it out, send
ABORT, go to TO0).
If STOP, in T11, wait for DUT Source to send an EOF (or time it out, send ABORT); go to TO.
If W_Data, in T45, DDC Write. Wait for all other test state machines to become Idle, go back to TO.
If SOF, in T6, wait for DUT Source to send an Address+R (or time it out, send ABORT, go to T0).
In T7, Tester responds with either an ACK packet, a NACK packet, or a Timeout, based on
TEST_RESPONSE_4.
If NACK packet, in T91, wait for DUT Source to send an EOF (or time it out, send ABORT); go to TO.
If Timeout, in T92, wait for DUT Source to send an ABORT (or time it out, send ABORT); go to TO.
T8 (ACK): wait for DUT Source to send either a STOP, or a CONT (or time it out, send ABORT, go to TO0).
If STOP, in T11, wait for DUT Source to send an EOF (or time it out, send ABORT); go to TO.
If CONT, in T9, send Read_Data or a Timeout, based on TEST_RESPONSE_5.
If Read_Data sent, loop to T8.
If Timeout, in T92, wait for DUT Source to send an ABORT (or timeout waiting for it); go to TO.
In all “time it out, send ABORT” cases, Tester remembers DDC Errorcode “Too few bytes in command”,
0x04.
If test 1, FAIL if DUT does not send STOP, then EOF, after state T2.
If test 2, FAIL if DUT does not send STOP, then EOF, after state T2.
If test 3, FAIL if DUT does not send EOF after state T2S.
If test 4, FAIL if DUT does not send EOF after state T4S.
If test 5, FAIL if DUT does not send EOF after state T2.
If test 6, FAIL if DUT does not send EOF after state T4.
If test 7, FAIL if DUT does not send EOF after state T7.
If test 8, FAIL if DUT does not send ABORT after state T2S.
If test 9, FAIL if DUT does not send ABORT after state T4S.
If test 10, FAIL if DUT does not send ABORT after state T2.
If test 11, FAIL if DUT does not send ABORT after state T4.
If test 12, FAIL if DUT does not send ABORT after state T7.
If test 13, FAIL if DUT does not send ABORT after state T9.
FAIL if Tester issues an ABORT Packet due to a timeout waiting for a packet from the DUT.
If no FAIL is issued within 10 seconds of completion of discovery, then end test with PASS (SKIP).
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56. If DUT does not send a regular DDC Segment Read within 10 seconds, end test with PASS (SKIP).

TEST_ TEST_ TEST_ TEST_ TEST_ TEST_ Purpose
RESPONSE_O | RESPONSE_1 | RESPONSE_2 | RESPONSE_3 | RESPONSE_4 | RESPONSE_5
Immediate Immediate Immediate Immediate Immediate A ot
1 | DDCACK DDC ACK DDC ACK DDC ACK DDC ACK thpamp”a € | Fast ACK’s
(0x0_1_33) (0x0_1_33) (0x0_1_33) (0x0_1_33) (0x0_1_33)
DDC ACK DDC ACK DDC ACK DDC ACK DDC ACK
) (0x0_1_33) (0x0_1_33) (0x0_1_33) (0x0_1_33) (0x0_1_33) appropriate Slow
after (0.99) * after (0.99) * | after (0.99) * | after (0.99) * | after (0.99) * | Data ACK’s
TPKT_RECEIVER_TIM TPKT_RECEIVER_TI TPKT_RECEIVER_TI TPKT_RECEIVER_TI TPKT_RECEIVER_TI
rout{min} meoutiminy meoutiming} meoutimin} meoutimin}
3 DDC NACK Do not Send Do not Send Do not Send Do not Send Do not Send NACK Seg
(0x0_1_34) Reg
DDC ACK DDC NACK NACK Seg
4 D D D D
(0x0_1_33) (0x0_1_34) o not Send o not Send o not Send o not Send Addr
DDC ACK DDC ACK DDC NACK Nack 1%
5 D t Send D t Send D t Send
(0x0_1.33) | (0x0_1.33) | (0x0_1_34) o not>en o notsen O NOLSENE 1 Hardw A
DDC ACK DDC ACK DDC ACK DDC NACK Nack 1%
6 D t Send D t Send
(0x0_1.33) | (0x0_1.33) | (0x0_1.33) | (0x0_1 34) o hot >en ONOLSENd | ardw 0
7 DDC ACK DDC ACK DDC ACK DDC ACK DDC NACK Do not Send Nack an
(0x0_1_33) (0x0_1_33) (0x0_1_33) (0x0_1_33) (0x0_1_34) Hardw A
8 Timeout Do not Send Do not Send Do not Send Do not Send Do not Send ;n;?g;t
DDC ACK Timeout
Ti D D D D
9 (0x0_1_33) imeout o not Send o not Send o not Send o not Send Seg Addr
DDC ACK DDC ACK Timeout
1 Ti D D D
0 (0x0_1_33) (0x0_1_33) imeout o not Send o not Send o not Send Hardw A
DDC ACK DDC ACK DDC ACK Timeout
11 Ti D D
(0x0_1_33) (0x0_1 33) | (0x0_1_33) Imeout onotSend | Donotsend |\ 10
12 DDC ACK DDC ACK DDC ACK DDC ACK Timeout Do not Send Timeout
(0x0_1_33) (0x0_1_33) (0x0_1_33) (0x0_1_33) Hardw A
13 DDC ACK DDC ACK DDC ACK DDC ACK DDC ACK Timeout Timeout
(0x0_1_33) (0x0_1_33) (0x0_1_33) (0x0_1_33) (0x0_1_33) Data
6.3.18.4CBM-Source: DUT Issues DDC Write
‘ Application: Source
6.3.18.4.1 Test Objective
Verify that Source DUT adheres to the MHL Standard State Machine for DDC Write transactions.
6.3.18.4.2 References
[MHL] Section 7.5.3.4
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6.3.18.4.3 Required Test Equipment
MSC Test Tool

6.3.18.4.4 Required Methodology
Execute the following procedure once for each row in Table 6-29. TEST_RESPONSE_O, TEST_RESPONSE_1, and
TEST_RESPONSE_2 will take on values defined in the table.

W N hwNR

N
N R O

13.
14.
15.

16.

17.
18.
19.

20.
21.
22.

23.
24,
25.

26.
27.
28.
29.

30.
31.
32.
33.
34.
35.

If necessary, connect DUT to Tester Source or Sink port, as appropriate.
Set Tester port to disconnected state.

Tester Source does not drive the VBUS.

Select typical timings, resistances, capacitances.

Set Tester to use its Discovery engine to enable normal MHL discovery.
Set Tester to use its Packet engine to respond normally.

Direct Tester to proceed with Discovery.

Set Tester to issue SET_HPD.

TO (Idle): snoop the CBUS looking for the DUT Source to send a SOF.

. InT1, wait for the DUT Source to send an Address (or time it out, send ABORT, go to TO).
. If not Address+W, wait for all other test state machines to become Idle, go back to TO.
. In T2, Tester responds with either an ACK packet, a NACK packet, or a Timeout, based on

TEST_RESPONSE_O.
If NACK packet, in T91, wait for DUT Source to send an EOF (or time it out, send ABORT); go to TO.
If Timeout, in T92, wait for DUT Source to send an ABORT (or time it out, send ABORT); go to TO.
If ACK packet, in T3, wait for the DUT Source to send an Offset data item
a. |If Tester receives DDC STOP (0x0_1_51) instead of Offset, then wait for DUT Source to send an
EOF (or time out and send ABORT); go to TO.
b. If Tester times out (no packet from DUT), then Tester sends DDC ABORT (0x0_1_35), go to TO.
In T4, Tester responds with either an ACK packet, a NACK packet, or a Timeout, based on
TEST_RESPONSE_1.
If NACK packet, in T91, wait for DUT Source to send an EOF (or time it out, send ABORT); go to TO.
If Timeout, in T92, wait for DUT Source to send an ABORT (or time it out waiting for it); go to TO.
If ACK packet, in T5, wait for the DUT Source to send a SOF or Write_Data or STOP (or time it out, send
ABORT, go to TO).
If STOP, in T11, wait for DUT Source to send an EOF (or time it out, send ABORT); go to TO.
If SOF, in T6, DDC Read. Wait for all other test state machines to become Idle, go back to TO.
T45 (Write Data): Tester responds with either an ACK packet, a NACK packet, or a Timeout, based on
TEST_RESPONSE_2.
If NACK packet, in T91, wait for DUT Source to send an EOF (or time it out, send ABORT); go to TO.
If Timeout, in T92, wait for DUT Source to send an ABORT (or time it out, send ABORT); go to TO.
If ACK packet, in T46, wait for DUT Source to send either a STOP or Write_Data or SOF (or time it out, send
ABORT, go to TO).
If STOP, in T11, wait for DUT Source to send an EOF (or time it out, send ABORT); go to TO.
If SOF, DDC Long Read. Wait for all other test state machines to become Idle, go back to TO.
If Write_Data, loop to T45.
In all “time it out, send ABORT” cases, Tester remembers DDC Errorcode “Too few bytes in command”,
0x04.
If test 1, FAIL if DUT does not send STOP, then EOF, after state T45.
If test 2, FAIL if DUT does not send STOP, then EOF, after state T45.
If test 3, FAIL if DUT does not send EOF after state T2.
If test 4, FAIL if DUT does not send EOF after state T4.
If test 5, FAIL if DUT does not send EOF after state T46.
If test 6, FAIL if DUT does not send ABORT after state T2.
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36. If test 7, FAIL if DUT does not send ABORT after state T4.
37. If test 8, FAIL if DUT does not send ABORT after state T46.
38. FAIL if Tester issues an ABORT Packet due to a timeout waiting for a packet from the DUT.

39. If no FAIL is issued within 10 seconds of completion of discovery, then end test with PASS (SKIP).
40. If DUT does not issue a DDC Write within 10 seconds, end test with PASS (SKIP).

Table 6-29. DUT Issues DDC Write

TEST_RESPONSE_O TEST_RESPONSE_1 | TEST_RESPONSE_2 Purpose
ImmediateDDC ACK ImmediateDDC ACK | ImmediateDDC ACK
1 Read; fast ACKs
(0x0_1_33) (0x0_1_33) (0x0_1_33)
DDC ACK DDC ACK DDC ACK
(0x0_1_33) after (0x0_1_33) after (0x0_1_33) after
2 | (0.99) * (0.99) * (0.99) * Read; slow ACKs
TPKT_RECEIVER_TIMEOUT{mi TPKT_RECEIVER_TIMEOUT{m TPKT_RECEIVER_TIMEOUT{mi
n} in} n}
DDC NACK Lo
3 (0x0_1_34) Do not Send Do not Send NACK initial hardware addr
DDC ACK
4 (0x0_1_33) (D()I?(S_Nléi) Do not Send NACK initial hardware offset
DDC ACK DDC NACK .
5 | DDCACK (0x0_1_33) (0x0_1_33) (0x0_1_34) NACK write data
Timeout Do not Send Do not Send Timeout ACK of hardware addr
DDC ACK (0x0_1_33) | Timeout Do not Send Timeout ACK of hardware offset
DDC ACK . . .
8 | DDCACK (0x0_1_33) (0x0_1_33) Timeout Timeout ACK of Write Data

6.3.19 DDC - Source DUT Output; Illegal Responses
Make illegal or unexpected responses to the Source DUT when it issues DDC commands.

6.3.19.1CBM-Source: DUT Issues Short Read and Current

Application:

Source

6.3.19.1.1

Read Test Objective

Verify that Source DUT adheres to the MHL Standard State Machine for DDC Short Read and Current Read

transactions.

6.3.19.1.2 References
[MHL] Section 7.5.3.3

6.3.19.1.3
MSC Test Tool

6.3.19.1.4

Required Test Equipment

Required Methodology

Execute the following procedure once for each row in Table 6-30. TEST_RESPONSE_0 and TEST_RESPONSE_1 will
take on values defined in the table.

1. If necessary, connect DUT to Tester Source or Sink port, as appropriate.
2. Set Tester port to disconnected state.
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3. Tester Source does not drive the VBUS.

4. Select typical timings, resistances, capacitances.

5. Set Tester to use its Discovery engine to enable normal MHL discovery.

6. Set Tester to use its Packet engine to respond normally.

7. Direct Tester to proceed with Discovery.

8. Set Tester to issue SET_HPD.

9. TO(Idle): snoop the CBUS looking for the DUT Source to send a SOF.

10. Wait for the DUT Source to send an Address (or time it out, send ABORT, go to TO).

11. If not Address+R, wait for all other test state machines to become Idle, go back to TO.

12. InT7, Tester responds with either a Data packet, an ACK packet, or an ABORT packet, based on
TEST_RESPONSE_O.

13. If Data packet, wait for DUT Source to send an ABORT (when DUT source does not send an ABORT in time,
which causes time out condition, then send ABORT); go to TO.

14. If ABORT; go to TO.

15. T8 (ACK): wait for DUT Source to send either a STOP, or a CONT (or time it out, send ABORT, go to TO).

16. If STOP, in T11, wait for DUT Source to send an EOF (or time it out, send ABORT); go to TO.

17. If CONT, send ACK packet or ABORT packet, based on TEST_RESPONSE_1.

18. If ACK packet sent, wait for the DUT Source to send an ABORT (or time it out, send ABORT, go to T0).

19. If ABORT packet sent, go to TO.

20. In all “time it out, send ABORT” cases, Tester remembers DDC Errorcode “Too few bytes in command”,
0x04.

21. If test 1, FAIL if DUT does not send ABORT after state T2.

22. If test 2, FAIL if DUT does not send ABORT after state T9.

23. If test 3, FAIL if DUT does not silently stop the command after state T2.

24. If test 4, FAIL if DUT does not silently stop the command after state T9.

25. If no FAIL is issued within 10 seconds of completion of discovery, then end test with PASS (SKIP).

26. If DUT does not send a DDC Short Read or Current Read within 10 seconds, end test with PASS (SKIP).

Table 6-30. DUT Issues DDC Short Read and Current Read

TEST_RESPONSE_0 TEST_RESPONSE_1 Purpose

1 Data (0x0_0_00) Do not Send Data instead of ACK initial hardware addr
2 DDC ACK (0x0_1_33) DDC ACK (0x0_1_33) ACK instead of Read Data

3 DDC ABORT (0x0_1_35) Do not Send ABORT instead of ACK initial hardware add
4 DDC ACK (0x0_1_33) DDC ABORT (0x0_1_35) ABORT instead of Read Data

6.3.19.2CBM-Source: DUT Issues Regular Read

‘ Application: Source

6.3.19.2.1 Test Objective
Verify that Source DUT adheres to the MHL Standard State Machine for DDC Read transactions.

6.3.19.2.2 References
[MHL] Section 7.5.3.1

6.3.19.2.3 Required Test Equipment
MSC Test Tool
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6.3.19.2.4 Required Methodology
Execute the following procedure once for each row in Table 6-31. TEST_RESPONSE_O, TEST_RESPONSE_1,
TEST_RESPONSE_2, and TEST_RESPONSE_3 will take on values defined in the table.

LoNOUEWNR
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32.
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36.
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39.

If necessary, connect DUT to Tester Source or Sink port, as appropriate.
Set Tester port to disconnected state.

Tester Source does not drive the VBUS.

Select typical timings, resistances, capacitances.

Set Tester to use its Discovery engine to enable normal MHL discovery.
Set Tester to use its Packet engine to respond normally.

Direct Tester to proceed with Discovery.

Set Tester to issue SET_HPD.

TO (Idle): snoop the CBUS looking for the DUT Source to send a SOF.

. In T1, wait for the DUT Source to send an Address (or time it out, send ABORT, go to TO).
. If not Address+W, wait for all other test state machines to become Idle, go back to TO.
. In T2, Tester responds with either an ACK packet, a NACK packet, or a Timeout, based on

TEST_RESPONSE_O.
If NACK packet, in T91, wait for DUT Source to send an EOF (or time it out, send ABORT); go to TO.
If Timeout, in T92, wait for DUT Source to send an ABORT (or time it out, send ABORT); go to TO.
If ACK packet, in T3, wait for the DUT Source to send an Offset data item
a. If Tester receives DDC STOP (0x0_1_51) instead of Offset, then wait for DUT Source to send an
EOF (or time out and send ABORT); go to TO.
b. If Tester times out (no packet from DUT), then Tester sends DDC ABORT (0x0_1_35), go to TO.
In T4, Tester responds with either an ACK packet, a NACK packet, or a Timeout, based on
TEST_RESPONSE_1.
If NACK packet, in T91, wait for DUT Source to send an EOF (or time it out, send ABORT); go to TO.
If Timeout, in T92, wait for DUT Source to send an ABORT (or time it out waiting for it); go to TO.
If ACK packet, in T5, wait for the DUT Source to send a SOF or W_Data or STOP (or time it out, send
ABORT, go to TO).
If STOP, in T11, wait for DUT Source to send an EOF (or time it out, send ABORT); go to TO.
If W_Data, in T45, DDC Write. Wait for all other test state machines to become Idle, go back to TO.
If SOF, in T6, wait for DUT Source to send an Address+R (or time it out, send ABORT, go to TO).
In T7, Tester responds with either an ACK packet, a NACK packet, or a Timeout, based on
TEST_RESPONSE_2.
If NACK packet, in T91, wait for DUT Source to send an EOF (or time it out, send ABORT); go to TO.
If Timeout, in T92, wait for DUT Source to send an ABORT (or time it out, send ABORT); go to TO.
T8 (ACK): wait for DUT Source to send either a STOP, or a CONT (or time it out, send ABORT, go to TO0).
If STOP, in T11, wait for DUT Source to send an EOF (or time it out, send ABORT); go to TO.
If CONT, in T9, send Read_Data or a Timeout, based on TEST_RESPONSE_3.
If Read_Datasent , loop to T8.
If Timeout, in T92, wait for DUT Source to send an ABORT (or timeout waiting for it); go to TO.
In all “time it out, send ABORT” cases, Tester remembers DDC Errorcode “Too few bytes in command”,
0x04.
If test 1, FAIL if DUT does not send ABORT after state T2.
If test 2, FAIL if DUT does not send ABORT after state T4.
If test 3, FAIL if DUT does not send ABORT after state T7.
If test 4, FAIL if DUT does not send ABORT after state T9.
If test 5, FAIL if DUT does not silently stop the command after state T2.
If test 6, FAIL if DUT does not silently stop the command after state T4.
If test 7, FAIL if DUT does not silently stop the command after state T7.
If test 8, FAIL if DUT does not silently stop the command after state T9.
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40. If no FAIL is issued within 10 seconds of completion of discovery, then end test with PASS (SKIP).
41. If DUT does not send a regular DDC Read within 10 seconds, end test with PASS (SKIP).

Table 6-31. DUT Issues Regular DDC Read
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TEST_RESPONSE_O | TEST_RESPONSE_1 | TEST_RESPONSE_2 | TEST_RESPONSE_3 | Purpose

Data not ACK 1°*
Data (0x0_0_00) Do not Send Do not Send Do not Send

hardware addr
DDC ACK Data not ACK the
(0x0_1_33) Data (0Ox0_0_00) Do not Send Do not Send hardware offset
DDC ACK DDC ACK Data not ACK 2™
(0x0_1_33) (0x0_1_33) Data (0x0_0_00) | Do not Send hardware address
DDC ACK DDC ACK DDC ACK DDC ACK ACK instead of
(0x0_1_33) (0x0_1_33) (0x0_1_33) (0x0_1_33) Read Data
DDC ABORT ABORT not ACK 1%
(0x0_1_35) Do not Send Do not Send Do not Send hardware addr
DDC ACK DDC ABORT ABORT not ACK
(0x0_1_33) (0x0_1_35) Do not Send Do not Send hardware offset
DDC ACK DDC ACK DDC ABORT ABORT not ACK 2"

Do not Send

(0x0_1_33) (0x0_1_33) (0x0_1_35) hardware addr
DDC ACK DDC ACK DDC ACK DDC ABORT ABORT instead of
(0x0_1_33) (0x0_1_33) (0x0_1_33) (0x0_1_35) read Data

6.3.19.3CBM-Source: DUT Issues Segment Read

| Application: Source

6.3.19.3.1 Test Objective
Verify that Source DUT adheres to the MHL Standard State Machine for DDC Segment Read transactions.

6.3.19.3.2 References
[MHL] Section 7.5.3.2

6.3.19.3.3 Required Test Equipment
MSC Test Tool
6.3.19.3.4 Required Methodology

Execute the following procedure once for each row in Table 6-32. TEST_RESPONSE_O, TEST_RESPONSE_1,
TEST_RESPONSE_2, TEST_RESPONSE_3, TEST_RESPONSE_4, and TEST_RESPONSE_5 will take on values defined in
the table.

If necessary, connect DUT to Tester Source or Sink port, as appropriate.
Set Tester port to disconnected state.

Tester Source does not drive the VBUS.

Select typical timings, resistances, capacitances.

Set Tester to use its Discovery engine to enable normal MHL discovery.
Set Tester to use its Packet engine to respond normally.

Direct Tester to proceed with Discovery.

Set Tester to issue SET_HPD.

TO (Idle): snoop the CBUS looking for the DUT Source to send a SOF.

W N AWM R
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In T1, wait for the DUT Source to send an Address (or time it out, send ABORT, go to T0).
If not 0x60, wait for all other test state machines to become Idle, go back to TO.
In T2, Tester responds with either an ACK packet, an ABORT packet, or a Data packet, based on
TEST_RESPONSE_O.
If Data packet, wait for DUT Source to send an ABORT (or time it out, send ABORT); go to TO.
If ABORT, go to TO.
If ACK packet, in T3S, wait for the DUT Source to send a Segment data item.
a. If Tester receives DDC STOP (0x0_1_51) instead of Offset, then wait for DUT Source to send an
EOF (or time out and send ABORT); go to TO.
b. If Tester times out (no packet from DUT), then Tester sends DDC ABORT (0x0_1_35), go to TO.
In T4S, Tester responds with either an ACK packet, an ABORT packet, or a Data packet, based on
TEST_RESPONSE_1.
If Data packet, wait for DUT Source to send an ABORT (or time it out, send ABORT); go to TO.
If ABORT, go to TO.
If ACK packet, in TOS, wait for the DUT Source to send an SOF.
a. |If Tester receives DDC STOP (0x0_1_51) instead of Offset, then wait for DUT Source to send an
EOF (or time out and send ABORT); go to TO.
b. If Tester times out (no packet from DUT), then Tester sends DDC ABORT (0x0_1_35), go to TO.
In T1S, wait for the DUT Source to send an Address (or time it out, send ABORT, go to T0).
In T2, Tester responds with either an ACK packet, an ABORT packet, or a Data packet, based on
TEST_RESPONSE_2.
If Data packet, wait for DUT Source to send an ABORT (or time it out, send ABORT); go to TO.
If ABORT, go to TO.
If ACK packet, in T3, wait for the DUT Source to send an Offset data item.
a. |If Tester receives DDC STOP (0x0_1_51) instead of Offset, then wait for DUT Source to send an
EOF (or time out and send ABORT); go to TO.
b. If Tester times out (no packet from DUT), then Tester sends DDC ABORT (0x0_1_35), go to TO.
In T4, Tester responds with either an ACK packet, an ABORT packet, or a Data packet, based on
TEST_RESPONSE_3.
If Data packet, wait for DUT Source to send an ABORT (or time it out, send ABORT); go to TO.
If ABORT, go to TO.
If ACK packet, in T5, wait for the DUT Source to send a SOF or W_Data or STOP (or time it out, send
ABORT, go to TO).
If STOP, in T11, wait for DUT Source to send an EOF (or time it out, send ABORT); go to TO.
If W_Data, in T45, DDC Write. Wait for all other test state machines to become Idle, go back to TO.
If SOF, in T6, wait for DUT Source to send an Address+R (or time it out, send ABORT, go to TO).
In T7, Tester responds with either an ACK packet, an ABORT packet, or a Data packet, based on
TEST_RESPONSE_4.
If Data packet, wait for DUT Source to send an ABORT (or time it out, send ABORT); go to TO.
If ABORT, go to TO.
T8 (ACK): wait for DUT Source to send either a STOP, or a CONT (or time it out, send ABORT, go to TO0).
If STOP, in T11, wait for DUT Source to send an EOF (or time it out, send ABORT); go to TO.
If CONT, in T9, send an ACK packet or an ABORT packet, based on TEST_RESPONSE_5.
If ACK packet sent, wait for DUT Source to send an ABORT (or time it out, send ABORT); go to TO.
If ABORT, go to TO.
In all “time it out, send ABORT” cases, Tester remembers DDC Errorcode “Too few bytes in command”,
0x04.
If test 1, FAIL if DUT does not send ABORT after state T2S.
If test 2, FAIL if DUT does not send ABORT after state T4S.
If test 3, FAIL if DUT does not send ABORT after state T2.
If test 4, FAIL if DUT does not send ABORT after state T4.
If test 5, FAIL if DUT does not send ABORT after state T7.
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46. If test 6, FAIL if DUT does not send ABORT after state T9.
47. If test 7, FAIL if DUT does not silently stop the command after state T2S.
48. If test 8, FAIL if DUT does not silently stop the command after state T4S.
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49. If test 9, FAIL if DUT does not silently stop the command after state T2.

50. If test 10, FAIL if DUT does not silently stop the command after state T4.
51. If test 11, FAIL if DUT does not silently stop the command after state T7.
52. If test 12, FAIL if DUT does not silently stop the command after state T9.

53. If no FAIL is issued within 10 seconds of completion of discovery, then end test with PASS (SKIP).

54. If DUT does not send a DDC Segment Read within 10 seconds, end test with PASS (SKIP).

Table 6-32. DUT Issues DDC Segment Read

TEST TEST_ TEST_ TEST_ TEST_ TEST_
- RESPONSE_ | RESPONSE_ | RESPONSE_ | RESPONSE_ | RESPONSE_ | Purpose
RESPONSE_0
1 2 3 4 5
1 (Doitg_o_oo) Do not Send | Do not Send | Do not Send | Do not Send | Do not Send SD:;aRZ(g)tA'z(c:it
DDC ACK Data Data not ACK
2 D D D D
(0x0_1_33) (0x0_0_00) o not Send o not Send o not Send o not Send Seg Reg Val
DDC ACK DDC ACK Data Data not ACK 1%
D D D
3 | (0x0.1.33) | (0x0.1.33) | (0x0_0 ooy |Donotsend |DonotSend | DonotSend |\ 4 - g
4 DDC ACK DDC ACK DDC ACK Data Do not Send | Do not Send Data not ACK
(0x0_1_33) (0x0_1_33) (0x0_1_33) (0x0_0_00) hardware offset
nd
. | bocAck DDC ACK DDC ACK DDC ACK Data D6 not Send E::;Q::eACK 2
(0x0_1.33) | (0x0_1.33) | (0x0_1.33) | (0x0_1.33) | (0x0_0_00)
address
6 DDC ACK DDC ACK DDC ACK DDC ACK DDC ACK DDC ACK ACK instead of
(0x0_1.33) | (0x0_1.33) | (0x0_1.33) | (0x0_1.33) | (0x0_1_33) | (0x0_1_33) | Read Data
DDC ABORT ABORT ACK
7 (Oxg_l_(;S) Do not Send | Do not Send | Do not Send | Do not Send | Do not Send SegORegn:;drC
DDC ACK DDC ABORT ABORT not ACK
8 (0x0_1_33) (0x0_1_35) Do not Send | Do not Send | Do not Send | Do not Send Seg Reg Val
9 DDC ACK DDCACK DDC ABORT Do not Send | Do not Send | Do not Send ﬁsl?%z-lr-dn\l\c:;:ec'(
(0x0_1_33) (0x0_1_33) (0x0_1_35)
addr
DDC ACK DDC ACK DDC ACK DDC ABORT ABORT not ACK
10 D tSend | D t Send
(0x0.1.33) | (0x0.1.33) | (0x0_1.33) | (0x0_1.35) | ~°onot>en O NOLSENE | ardware offset
11 DDC ACK DDC ACK DDC ACK DDC ACK DDC ABORT Do not Send Qﬁizrdnv\c:;riCK
(0x0_1.33) | (0x0_1.33) | (0x0_1.33) | (0x0_1.33) | (0x0_1_35) ddr
12 DDC ACK DDC ACK DDC ACK DDC ACK DDC ACK DDC ABORT ABORT instead
(0x0_1.33) | (0x0_1.33) | (0x0_1.33) | (0x0_1.33) | (0x0_1 33) | (0x0_1_35) | ofRead Data

6.3.19.4CBM-Source: DUT Issues Write

6.3.19.4.1

‘ Application:

Source

Test Objective
Verify that Source DUT adheres to the MHL Standard State Machine for DDC Write transactions.
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6.3.19.4.2 References
[MHL] Section 7.5.3.4

6.3.19.4.3 Required Test Equipment
MSC Test Tool

6.3.19.4.4 Required Methodology
Execute the following procedure once for each row in Table 6-33. TEST_RESPONSE_O, TEST_RESPONSE_1, and
TEST_RESPONSE_2 will take on values defined in the table.

W NOULEWNR

e
N R O

13.
14.
15.

16.

17.
18.
19.

20.
21.
22.

23.
24,
25.

26.
27.
28.
29.
30.
31.
32.
33.

If necessary, connect DUT to Tester Source or Sink port, as appropriate.
Set Tester port to disconnected state.

Tester Source does not drive the VBUS.

Select typical timings, resistances, capacitances.

Set Tester to use its Discovery engine to enable normal MHL discovery.
Set Tester to use its Packet engine to respond normally.

Direct Tester to proceed with Discovery.

Set Tester to issue SET_HPD.

TO (Idle): snoop the CBUS looking for the DUT Source to send a SOF.

. InT1, wait for the DUT Source to send an Address (or time it out, send ABORT, go to TO).
. If not Address+W, wait for all other test state machines to become Idle, go back to TO.
. InT2, Tester responds with either an ACK packet, a Data packet, or an ABORT packet, based on

TEST_RESPONSE_O.
If Data packet, in T91, wait for DUT Source to send an ABORT (or time it out, send ABORT); go to TO.
If ABORT packet; go to TO.
If ACK packet, in T3, wait for the DUT Source to send an Offset data item.

a. If Tester receives DDC STOP (0x0_1_51) instead of Offset, then wait for DUT Source to send an

EOF (or time out and send ABORT); go to TO.

b. If Tester times out (no packet from DUT), then Tester sends DDC ABORT (0x0_1_35), go to TO.
In T4, Tester responds with either an ACK packet, a Data packet, or an ABORT packet, based on
TEST_RESPONSE_1.
If Data packet, in T91, wait for DUT Source to send an ABORT (or time it out, send ABORT); go to TO.
If ABORT packet; go to TO.
If ACK packet, in T5, wait for the DUT Source to send a SOF or Write_Data or STOP (or time it out, send
ABORT, go to TO).
If STOP, in T11, wait for DUT Source to send an EOF (or time it out, send ABORT); go to TO.
If SOF, in T6, DDC Read. Wait for all other test state machines to become Idle, go back to TO.
T45 (Write Data): Tester responds with either an ACK packet, a Data packet, or an ABORT packet, based
on TEST_RESPONSE_2.
If Data packet, in T91, wait for DUT Source to send an ABORT (or time it out, send ABORT); go to TO.
If ABORT packet; go to TO.
In all “time it out, send ABORT” cases, Tester remembers DDC Errorcode “Too few bytes in command”,
0x04.
If test 1, FAIL if DUT does not send ABORT after state T2.
If test 2, FAIL if DUT does not send ABORT after state T4.
If test 3, FAIL if DUT does not send ABORT after state T46.
If test 4, FAIL if DUT does not silently stop the command after state T2.
If test 5, FAIL if DUT does not silently stop the command after state T4.
If test 6, FAIL if DUT does not silently stop the command after state T46.
If no FAIL is issued within 10 seconds of completion of discovery, then end test with PASS (SKIP).
If DUT does not send a DDC Write within 10 seconds, end test with PASS (SKIP).
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TEST_RESPONSE_0

TEST_RESPONSE_1

TEST_RESPONSE_2

Purpose

1 | Data (0x0_0_00) Do not Send Do not Send Data not ACK 1* hardware addr
DDC ACK

2 Data (0x0_0_00) Do not Send Data not ACK hardware offset
(0x0_1_33)

3 DDCACK DDCACK Data (0x0_0_00) Data instead of ACK the Write Data
(0x0_1_33) (0x0_1_33) -

4 DDC ABORT Do not Send Do not Send ABORT not ACK 1 hardware addr
(0x0_1_35)
DDC ACK DDC ABORT

5 (0x0_1_33) (0x0_1_35) Do not Send ABORT not ACK hardware offset
DDC ACK DDC ACK DDC ABORT . .

6 (0x0_1_33) (0x0_1_33) (0x0_1_35) ABORT instead of ACK the Write Data

6.3.20 DDC - Sink DUT Input; Continuous Monitors and Normal Operation
Continuously monitor the CBUS to observe that the Sink DUT sends only valid DDC Commands.

6.3.20.1 Common Test Environment

The combined Sink DDC state machine including Reads and Writes is as follows:

RO:
R1:

R2S:
R3S:
R4S:
ROS:
R1S:

R2:
R3:
R4:
R5:
R6:
R7:
R8:
R9:

R45:
R46:
R11:
R91:
R92:

Idle
SOF1
AddrS
ACK1S
SegS
ACK2S
SOF1S
AddrwW
ACK1
Offset
ACK2
SOF2
AddrR
ACK3
Cont
DataW
ACKW
Stop
Error
Timeout

Tester sends SOF -> R1

Tester sends Address+W -> R2 or Address+R -> R7 or SegAddr 0x60+W -> R2S
DUT replies ACK packet -> R3S; NACK packet -> R91; Timeout -> R92

Tester sends Segment Value -> R4S or STOP ->R11

DUT replies ACK packet -> ROS; NACK packet -> R91; Timeout -> R92

Tester sends SOF -> R1S or STOP ->R11
Tester sends Address+W -> R2 (OxAO or OxA1)

DUT replies ACK packet -> R3; NACK packet -> R91; Timeout -> R92
Tester sends Offset -> R4 or STOP -> R11
DUT replies ACK packet -> R5; NACK packet -> R91; Timeout -> R92
Tester sends SOF -> R6 or W_Data -> R45 or STOP -> R11

Tester sends Address+R -> R7
DUT replies ACK packet -> R8; NACK packet -> R91; Timeout -> R92
Tester sends CONT -> R9 or STOP -> R11
DUT replies R_Data -> R8; Timeout -> R92
DUT replies ACK packet -> R46; NACK packet -> R91; Timeout -> R92

Tester sends W_Data -> R45 or STOP -> R11 (or SOF -> R6)

DUT replies ABORT -> RO (deprecated), or Tester sends EOF -> RO

Tester sends EOF -> R0, or DUT responds to EOF by sending ABORT -> RO (deprecated)
Tester sends ABORT -> R0

NOTE: Terms such as ‘SOF’ and ‘CONT’ are defined in the MHL Specification.

The 5 named transactions reside within the state machine, and can be identified as follows:

e DDC Short Read/Current Read: Address+R seen in R1
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e DDC Read: Address+W seen in R1, SOF seen in R5
e DDC Segment Read: 0x60+W seen in R1, SOF seen in R5
e DDC Write: Address+W seen in R1, W_Data seen in R5 (no SOF seen in R46)

One other possible path through the state machine is:

e DDC Segment Write: 0x60+W seen in R1, W_Data seen in R5
(There might also be a case which allows the Offset to be 2 bytes to address bigger EEPROMs.)

e DDC Large Read: Address+W seen in R1, W_Data seen in R5, SOF seen in R46

6.3.20.2CBM-Sink: DUT Never Sends Illegal DDC Command

Application: Sink, Dongle

6.3.20.2.1 Test Objective
Continuously watch the CBUS to make sure the Sink never sends illegal DDC command codes.

6.3.20.2.2 References
[MHL] Section 7.5.3

6.3.20.2.3 Required Test Equipment
MSC Test Tool

6.3.20.2.4 Required Methodology
Sink sendable DDC Op-codes:

e DDCACK (0x0_1_33)

e DDCNACK (0x0_1_34)
e DDCABORT (0x0_1_35)
e DDC Data (0x0_0_?7?)

FAIL if DUT Sink sends DDC Control packets with anything besides Sink sendable Op-codes.
If all preceding steps pass, then PASS; else FAIL.

6.3.20.3CBM-Sink: DUT Never Sends Illegal DDC Command Sequence

Application: Sink, Dongle

6.3.20.3.1 Test Objective
Continuously watch the CBUS to make sure the Sink never sends illegal DDC command sequences.
If all preceding steps pass, then PASS; else FAIL.

6.3.20.3.2 References
[MHL] Section 7.5.3

6.3.20.3.3 Required Test Equipment
MSC Test Tool
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6.3.20.3.4 Required Methodology

FAIL if DUT does not strictly follow the Sink DDC state machine, augmented by transitions forced by the Tester
code which is exercising the Sink DUT.
If all preceding steps pass, then PASS; else FAIL.

6.3.21 DDC - Sink DUT Input; Normal Operation
Verify that Sink responds predictably if it interacts with a Source doing normal DDC activity.

6.3.21.1CBM-Sink: DUT Receives DDC Write

Application: Sink, Dongle

6.3.21.1.1 Test Objective
Verify that Sink DUT adheres to the DDC Standard State Machine for DDC Write transactions.

6.3.21.1.2 References
[MHL] Section 7.5.3.4

6.3.21.1.3 Required Test Equipment
MSC Test Tool

6.3.21.1.4 Required Methodology
Execute the following procedure once for each row in Table 6-34. TEST_ADDRESS, TEST_DATA_0 and
TEST_DATA_1 will take on values defined in the table.

If CDF entry CDF_HDCP_SUPPORT is not YES, then return PASS (SKIP), and terminate the test.
If necessary, connect DUT to Tester Source or Sink port, as appropriate.
Set Tester port to disconnected state.
Select typical timings, resistances, capacitances.
Set Tester to use its Discovery engine to enable normal MHL discovery.
Set Tester to use its Packet engine to respond normally.
Direct Tester to proceed with Discovery.
Wait until Tester receives SET_HPD command.
FAIL if DUT does not eventually send SET_HPD.
. Tester sends DDC SOF (0x0_1_30).
. Tester sends TEST_ADDRESS.
Tester receives and checks DDC ACK packet (0x0_1_33).
a. If Tester receives DDC NACK packet (0xO_1_34) instead, send DDC EOF (0x0_1_32) and go to
NACK_TERM.
b. If Tester receives DDC ABORT (0x0_1_35) instead, go to END.
c. If Tester receives timeout instead, send DDC ABORT (0x0_1_35) and go END.
13. Tester sends Offset offset 16 (0x0_0_10) HDCP Aksv.
14. Tester receives and checks DDC ACK packet (0x0_1_33).
a. If Tester receives DDC NACK packet (0x0_1_34) instead, send DDC EOF (0x0_1_32) and go to
NACK_TERM.
b. If Tester receives DDC ABORT (0x0_1_35) instead, go to END.
c. If Tester receives timeout instead, send DDC ABORT (0x0_1_35) and go to END.
15. If TEST_DATA_O indicated:
a. Tester sends TEST_DATA_O.
b. Tester receives and checks DDC ACK packet (0x0_1_33).
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c. |If Tester receives DDC NACK packet (0x0_1_34) instead, send DDC EOF (0x0_1_32) and go to

NACK_TERM.

d. If Tester receives DDC ABORT (0x0_1_35) instead, go to END.
e. If Tester receives timeout instead, send DDC ABORT (0x0_1_35) and go to END.

16. If TEST_DATA_1 indicated:

a. Tester sends TEST_DATA 1.
b. Tester receives and checks DDC ACK packet (0x0_1_33).
c. |If Tester receives DDC NACK packet (0xO_1_34) instead, send DDC EOF (0x0_1_32) and go to

NACK_TERM.

d. |If Tester receives DDC ABORT (0x0_1_35) instead, go to END.
e. If Tester receives timeout instead, send DDC ABORT (0x0_1_35) and go to END.

17. Tester sends DDC STOP (0x0_1_51).

18. If 0 data bytes are being sent and the Tester receives an ABORT packet, do not signal FAIL. Go to End.
19. Tester sends DDC EOF (0x0_1_32). Go to END.
20. NACK_TERM: DUT might respond to an EOF sent after a NACK packet with an ABORT packet. This

deprecated packet must be tolerated, and does not result in a test FAIL.

21. END: Do POST_DDC_TEST_READ_PROCEDURE:

S0 Qa0 oo

Tester sends DDC SOF (0x0_1_30).

Tester sends EDID ADDRESS (0x0_0_A1).
Tester receives and checks DDC ACK packet (0x0_1_33).
Tester sends DDC CONT (0x0_1_50).
Tester receives and remembers DDC Data (0x0_0_??).
Tester sends DDC STOP (0x0_1_51).

g. Tester sends DDC EOF (0x0_1_32).
22. FAILif DUT has problems doing Discovery.

23. If not test 4, FAIL if DUT causes any early transition to END.

24. If not test 4, FAIL if DUT sends any DDC Data after it receives the EOF.
25. If test 4, FAIL if DUT does not respond with a NACK packet after the Address is sent.
26. FAILif POST_DDC_TEST_READ_PROCEDURE does not succeed.
27. If all preceding steps pass, then PASS; else FAIL.

Table 6-34. DUT Receives DDC Write

TEST_ADDRESS TEST_DATA_O TEST_DATA_1 | Purpose
HDCP ADDRESS (0x0_0_74) (Write) | Do not Send Do not Send DDC Write; 0 data items
2 HDCP ADDRESS (0x0_0_74) (Write) | DDC Data (0x0_0_55) Do not Send DDC Write; 1 data items
DDCD
3| HDCP ADDRESS (0x0_0_74) (Write) | DDC Data (0x0_0_CC) | OXS Oat:S) DDC Write; 2 data items
DDC Write; Invalid 11
4 Invalid ADDRESS (0x0_0_00) (Write) | Do not Send Do not Send C Write; Invalid I1C

Address 0x00

6.3.21.2CBM-Sink: DUT Receives DDC Current Read

Application: Sink, Dongle

6.3.21.2.1 Test Objective

Verify that Sink DUT adheres to the DDC Standard State Machine for DDC Current Read transactions.

6.3.21.2.2 References
[MHL] Section 7.5.3.3
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6.3.21.2.3 Required Test Equipment
MSC Test Tool

6.3.21.2.4 Required Methodology
Execute the following procedure once for each row in Table 6-35. TEST_ADDRESS, TEST_DATA_0 and
TEST_DATA_1 will take on values defined in the table.

If necessary, connect DUT to Tester Source or Sink port, as appropriate.
Set Tester port to disconnected state.
Select typical timings, resistances, capacitances.
Set Tester to use its Discovery engine to enable normal MHL discovery.
Set Tester to use its Packet engine to respond normally.
Direct Tester to proceed with Discovery.
Wait until Tester receives SET_HPD command.
FAIL if DUT does not eventually send SET_HPD.
Tester sends DDC SOF (0x0_1_30).
. Tester sends TEST_ADDRESS.
. Tester receives and checks DDC ACK packet (0x0_1_33):
a. If Tester receives DDC NACK packet (0x0_1_34) instead, send DDC EOF (0x0_1_32) and go to
NACK_TERM.
b. If Tester receives DDC ABORT (0x0_1_35) instead, go to END.
c. If Tester receives timeout instead, send DDC ABORT (0x0_1_35) and go END.
12. If TEST_DATA_O indicated:
a. Tester sends CONT (0x0_1_50).
b. Tester receives and remembers DDC DATA (0x0_0_??).
c. If Tester receives DDC ABORT (0x0_1_35) instead, go to END.
d. If Tester receives timeout instead, send DDC ABORT (0x0_1_35) and go to END.
13. If TEST_DATA_1 indicated:
a. Tester sends CONT (0x0_1_50).
b. Tester receives and remembers DDC DATA (0x0_0_??).
c. If Tester receives DDC ABORT (0x0_1_35) instead, go to END.
d. If Tester receives timeout instead, send DDC ABORT (0x0_1_35) and go to END.
14. Tester sends DDC STOP (0x0_1_51).
15. Tester sends DDC EOF (0x0_1_32). Go to END.
16. NACK_TERM: DUT might respond to an EOF sent after a NACK packet with an ABORT packet. This
deprecated packet must be tolerated, and does not result in a test FAIL.
17. END: Do POST_DDC_TEST_READ_PROCEDURE:
Tester sends DDC SOF (0x0_1_30)
Tester sends EDID ADDRESS (0x0_0_A1)
Tester receives and checks DDC ACK packet (0x0_1_33)
Tester sends DDC CONT (0x0_1_50)
Tester receives and remembers DDC Data (0x0_0_??)
Tester sends DDC STOP (0x0_1_51)
g. Tester sends DDC EOF (0x0_1_32)
18. FAIL if DUT has problems doing Discovery.
19. If not test 4, FAIL if DUT causes any early transition to END.
20. If test 4, FAIL if DUT does not respond with a NACK packet after the Address is sent.
21. FAILif DUT sends any DDC Data after it receives the EOF.
22. FAILif POST_DDC_TEST_READ_PROCEDURE does not succeed.
23. If all preceding steps pass, then PASS; else FAIL.
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Table 6-35. DUT Receives DDC Current Read

TEST_ADDRESS TEST_DATA_O TEST_DATA_1 Purpose
1 f(lﬂ(?_g_DE;E(sRsead) Receive Data Do not Receive Data ?3;?:::::: Read
2 f(IJ)xlg_g_DEBE(SRSead) Receive Data Receive Data ZDZ;?::;: Read
3 gigl_lgfoDll)D?::: d) Do not Receive Data Do not Receive Data :?5;;”5?2;3?:2 0x00

6.3.21.3CBM-Sink: DUT Receives regular DDC Read

l Application: Sink, Dongle

6.3.21.3.1 Test Objective
Verify that Sink DUT adheres to the MHL Standard State Machine for regular DDC Read transactions.

6.3.21.3.2 References
[MHL] Section 7.5.3.1

6.3.21.3.3 Required Test Equipment
MSC Test Tool

6.3.21.3.4 Required Methodology
Execute the following procedure once for each row in Table 6-36. TEST_ADDRESS_2, TEST_DATA_0 and
TEST_DATA_1 will take on values defined in the table.

If necessary, connect DUT to Tester Source or Sink port, as appropriate.
Set Tester port to disconnected state.
Select typical timings, resistances, capacitances.
Set Tester to use its Discovery engine to enable normal MHL discovery.
Set Tester to use its Packet engine to respond normally.
Direct Tester to proceed with Discovery.
Wait until Tester receives SET_HPD command.
FAIL if DUT does not eventually send SET_HPD.
Tester sends DDC SOF (0x0_1_30):
. Tester sends EDID ADDRESS (0x0_0_A0) (Write).
. Tester receives and checks DDC ACK packet (0x0_1_33):
a. If Tester receives DDC NACK packet (0x0_1_34) instead, send DDC EOF (0x0_1_32) and go to
NACK_TERM.
b. If Tester receives DDC ABORT (0x0_1_35) instead, go to END.
c. If Tester receives timeout instead, send DDC ABORT (0x0_1_35) and go END.
12. Tester sends Offset 0 (0x0_0_00).
13. Tester receives and checks DDC ACK packet (0x0_1_33):
a. If Tester receives DDC NACK packet (0x0_1_34) instead, send DDC EOF (0x0_1_32) and go to
NACK_TERM.
b. If Tester receives DDC ABORT (0x0_1_35) instead, go to END.
c. If Tester receives timeout instead, send DDC ABORT (0x0_1_35) and go END.
14. Tester sends DDC SOF (0x0_1_30).
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Tester sends TEST_ADDRESS_2.
Tester receives and checks DDC ACK packet (0x0_1_33):
a. If Tester receives DDC NACK packet (0x0_1_34) instead, send DDC EOF (0x0_1_32) and go to
NACK_TERM.
b. If Tester receives DDC ABORT (0x0_1_35) instead, go to END.
c. If Tester receives timeout instead, send DDC ABORT (0x0_1_35) and go END.
If TEST_DATA_O indicated:
a. Tester sends CONT (0x0_1_50).
b. Tester receives and remembers DDC DATA (0x0_0_7?7).
c. If Tester receives DDC ABORT (0x0_1_35) instead, go to END.
d. If Tester receives timeout instead, send DDC ABORT (0x0_1_35) and go to END.
If TEST_DATA_1 indicated:
a. Tester sends CONT (0x0_1_50).
b. Tester receives and remembers DDC DATA (0x0_0_7?7).
c. If Tester receives DDC ABORT (0x0_1_35) instead, go to END.
d. If Tester receives timeout instead, send DDC ABORT (0x0_1_35) and go to END.
Tester sends DDC STOP (0x0_1_51).
Tester sends DDC EOF (0x0_1_32). Go to END.
NACK_TERM: DUT might respond to an EOF sent after a NACK packet with an ABORT packet. This
deprecated packet must be tolerated, and does not result in a test FAIL.
END: Do POST_DDC_TEST_READ_PROCEDURE:
Tester sends DDC SOF (0x0_1_30).
Tester sends EDID ADDRESS (0x0_0_A1).
Tester receives and checks DDC ACK packet (0x0_1_33).
Tester sends DDC CONT (0x0_1_50).
Tester receives and remembers DDC Data (0x0_0_?7?).
Tester sends DDC STOP (0x0_1_51).
g. Tester sends DDC EOF (0x0_1_32).
FAIL if DUT has problems doing Discovery.
If not test 4, FAIL if DUT causes any early transition to END.
If test 4, FAIL if DUT does not respond with a NACK packet after the second Address is sent.
FAIL if DUT sends any DDC Data after it receives the EOF.
FAIL if POST_DDC_TEST_READ_PROCEDURE does not succeed.
If all preceding steps pass, then PASS; else FAIL.

SO Qo0 T o

Table 6-36. DUT Receives Regular DDC Read

TEST_ADDRESS_2 TEST_DATA_O TEST_DATA_1 Purpose
1 f(?)(l(l))_g_D/{\);E(SRsead) Receive Data Do not Receive Data izg;firt::]: Read
2 fcl)jxl (I)J_g_DE;E(SRSea d) Receive Data Receive Data szg‘a\lfcfli'tz:\(s: Read
3 Bigl_l?)folall))?:::d) Do not Receive Data Do not Receive Data r::il::jr“lzizgf:i 0x00

6.3.21.4CBM-Sink: DUT Receives DDC Segment Read; Segment Register Implemented

‘ Application: Sink, Dongle

6.3.21.4.1 Test Objective
Verify that Sink DUT adheres to the MHL Standard State Machine for DDC Segment Read transactions.
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6.3.21.4.2 References
[MHL] Section 7.5.3.2

6.3.21.4.3 Required Test Equipment
MSC Test Tool

6.3.21.4.4 Required Methodology
Execute the following procedure once for each row in Table 6-37. TEST_ADDRESS_1, TEST_ADDRESS_2,
TEST_DATA_O and TEST_DATA_1 will take on values defined in the table.

1.

W NOUrWwN

N el
W N RO

14,
15.

16.
17.
18.

19.
20.

21.
22.
23.

If the CDF variable CDF_DDC_SEGMENT_READ_SUPPORT indicates that the DUT cannot do Segment
Reads, then end the test with PASS (SKIP).

If the DUT is a Dongle, connect it to test equipment which supports multi-segment EDID reads.

If necessary, connect DUT to Tester Source or Sink port, as appropriate.

Set Tester port to disconnected state.

Select typical timings, resistances, capacitances.

Set Tester to use its Discovery engine to enable normal MHL discovery.

Set Tester to use its Packet engine to respond normally.

Direct Tester to proceed with Discovery.

Wait until Tester receives SET_HPD command.

. FAILif DUT does not eventually send SET_HPD.

. Tester sends DDC SOF (0x0_1_30).

. Tester sends SEGMENT_REG_ADDR (0x0_0_60) (Write).
. Tester receives and checks DDC ACK packet (0x0_1_33):

a. |If Tester receives DDC NACK packet (0x0_1_34) instead, send DDC EOF (0x0_1_32) and go to
NACK_TERM.
b. If Tester receives DDC ABORT (0x0_1_35) instead, go to END.
c. If Tester receives timeout instead, send DDC ABORT (0x0_1_35) and go END.
Tester sends SEGMENT_REG_DATA (0x0_0_00).
Tester receives and checks DDC ACK packet (0x0_1_33):
a. If Tester receives DDC NACK packet (0x0_1_34) instead, send DDC EOF (0x0_1_32) and go to
NACK_TERM.
b. If Tester receives DDC ABORT (0x0_1_35) instead, go to END.
c. If Tester receives timeout instead, send DDC ABORT (0x0_1_35) and go END.
Tester sends DDC SOF (0x0_1_30).
Tester sends TEST_ADDRESS_1.
Tester receives and checks DDC ACK packet (0x0_1_33):
a. If Tester receives DDC NACK packet (0xO_1_34) instead, send DDC EOF (0x0_1_32) and go to
NACK_TERM.
b. If Tester receives DDC ABORT (0x0_1_35) instead, go to END.
c. If Tester receives timeout instead, send DDC ABORT (0x0_1_35) and go END.
Tester sends Offset 0 (0x0_0_00).
Tester receives and checks DDC ACK packet (0x0_1_33):
a. If Tester receives DDC NACK packet (0x0_1_34) instead, send DDC EOF (0x0_1_32) and go to
NACK_TERM.
b. If Tester receives DDC ABORT (0x0_1_35) instead, go to END.
c. If Tester receives timeout instead, send DDC ABORT (0x0_1_35) and go END.
Tester sends DDC SOF (0x0_1_30).
Tester sends TEST_ADDRESS_2.
Tester receives and checks DDC ACK packet (0x0_1_33):
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a. |If Tester receives DDC NACK packet (0x0_1_34) instead, send DDC EOF (0x0_1_32) and go to
NACK_TERM.
b. If Tester receives DDC ABORT (0x0_1_35) instead, go to END.
c. If Tester receives timeout instead, send DDC ABORT (0x0_1_35) and go END.
24. If TEST_DATA_O indicated:
a. Tester sends CONT (0x0_1_50).
b. Tester receives and remembers DDC DATA (0x0_0_7?7).
c. If Tester receives DDC ABORT (0x0_1_35) instead, go to END.
d. If Tester receives timeout instead, send DDC ABORT (0x0_1_35) and go to END.
25. If TEST_DATA_1 indicated:
a. Tester sends CONT (0x0_1_50).
b. Tester receives and remembers DDC DATA (0x0_0_?7?).
c. If Tester receives DDC ABORT (0x0_1_35) instead, go to END.
d. If Tester receives timeout instead, send DDC ABORT (0x0_1_35) and go to END.
26. Tester sends DDC STOP (0x0_1_51).
27. Tester sends DDC EOF (0x0_1_32). Go to END.
28. NACK_TERM: DUT might respond to an EOF sent after a NACK packet with an ABORT packet. This
deprecated packet must be tolerated, and does not result in a test FAIL.
29. END: Do POST_DDC_TEST_READ_PROCEDURE:
Tester sends DDC SOF (0x0_1_30).
Tester sends EDID ADDRESS (0x0_0_A1).
Tester receives and checks DDC ACK packet (0x0_1_33).
Tester sends DDC CONT (0x0_1_50).
Tester receives and remembers DDC Data (0x0_0_??).
Tester sends DDC STOP (0x0_1_51).
g. Tester sends DDC EOF (0x0_1_32).
30. FAILif DUT has problems doing Discovery.
31. If not test 4 or 5, FAIL if DUT causes any early transition to END.
32. If test 4, FAIL if DUT does not respond with a NACK packet after the first Address is sent.
33. Iftest 5, FAIL if DUT does not respond with a NACK packet after the second Address is sent.
34. FAIL if DUT sends any DDC Data after it receives the EOF.
35. FAILif POST_DDC_TEST_READ_PROCEDURE does not succeed.
36. If all preceding steps pass, then PASS; else FAIL.

"o a0 T

Table 6-37. DUT Receives DDC Segment Read

TEST_ADDRESS_1 TEST_ADDRESS_2 TEST_DATA_O TEST_DATA_1 Purpose

1 EDID ADDRESS EDID ADDRESS Receive Data Do not Receive Segment Read
(0x0_0_AO0) (Write) (0x0_0_A1) (Read) Data 1 data items

) EDID ADDRESS EDID ADDRESS Receive Data Receive Data Segment Read
(Ox0_0_AO0) (Write) (0x0_0_A1) (Read) 2 data items

;| Invalid ADDRESS EDID ADDRESS Do not Receive | Do not Receive f:\/gaq;jr;itr;eﬁg‘
(0x0_0_00) (Write) (0x0_0_A1) (Read) Data Data Address 0x00

, | EDID ADDRESS Invalid ADDRESS Do not Receive | Do not Receive f:\/gaq;jr;itr;eﬁg‘
(Ox0_0_AO0) (Write) (0x0_0_01) (Read) Data Data Address 0x00
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6.3.21.5CBM-Sink: DUT NACKs DDC Segment Read; Segment Register Not Implemented

‘ Application: Sink, Dongle ‘

6.3.21.5.1 Test Objective
Verify that Sink DUT adheres to the MHL Standard State Machine for DDC Segment Read transactions.

6.3.21.5.2 References
[MHL] Section 7.5.3.2

6.3.21.5.3 Required Test Equipment
MSC Test Tool

6.3.21.5.4 Required Methodology

1. If the CDF variable CDF_DDC_SEGMENT_READ_SUPPORT indicates that the DUT can do Segment Reads
and the DUT is a Sink, then end the test with PASS (SKIP).
2. Ifthe DUT is a Dongle, then connect it to test equipment which does not support multi-segment EDID
reads.
3. If necessary, connect DUT to Tester Source or Sink port, as appropriate.
4. Set Tester port to disconnected state.
5. Select typical timings, resistances, capacitances.
6. Set Tester to use its Discovery engine to enable normal MHL discovery.
7. Set Tester to use its Packet engine to respond normally.
8. Direct Tester to proceed with Discovery.
9. Wait until Tester receives SET_HPD command.
10. FAIL if DUT does not eventually send SET_HPD.
11. Tester sends DDC SOF (0x0_1_30).
12. Tester sends SEGMENT_REG_ADDR (0x0_0_60) (Write).
13. Tester receives and checks DDC NACK packet (0x0_1_34):
a. If Tester receives DDC ACK packet (0x0_1_33) instead:
i. Tester sends DDC DATA (0x0_0_00).
ii. Tester receives and checks DDC ACK packet (0x0_1_33).
iii. If Tester receives DDC NACK packet (0x0_1_34) instead, send DDC EOF (0x0_1_32) and
go to NACK_TERM.
iv. If Tester receives DDC ABORT (0x0_1_35) instead, go to END.
v. |If Tester receives timeout instead, send DDC ABORT (0x0_1_35) and go END.
b. |If Tester receives DDC ABORT (0x0_1_35) instead, go to END.
c. If Tester receives timeout instead:
i. send DDC ABORT (0x0_1_35) and go END.
14. Tester sends DDC EOF (0x0_1_32). Go to END.
15. NACK_TERM: DUT might respond to an EOF sent after a NACK packet with an ABORT packet. This
deprecated packet must be tolerated, and does not result in a test FAIL.
16. END: Do POST_DDC_TEST_READ_PROCEDURE:
Tester sends DDC SOF (0x0_1_30).
Tester sends EDID ADDRESS (0x0_0_A1).
Tester receives and checks DDC ACK packet (0x0_1_33).
Tester sends DDC CONT (0x0_1_50).
Tester receives and remembers DDC Data (0x0_0_?7?).
Tester sends DDC STOP (0x0_1_51).
g. Tester sends DDC EOF (0x0_1_32).
17. FAIL if DUT has problems doing Discovery.

"o Qo0 oo
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18. FAIL if DUT does not respond with a NACK packet after the Segment Register Address is sent.
19. FAILif DUT sends any DDC Data after it receives the EOF.

20. FAILif POST_DDC_TEST_READ_PROCEDURE does not succeed.

21. If all preceding steps pass, then PASS; else FAIL.

6.3.22 DDC - Sink DUT Input; Illegal Responses
Make illegal or unexpected responses to the Sink DUT when it responds to DDC commands.

6.3.22.1CBM-Sink: DUT Receives SOF, CONT

Application: Sink, Dongle

6.3.22.1.1 Test Objective
Verify that Sink DUT adheres to the MHL Standard State Machine for DDC Write transactions.

6.3.22.1.2 References
[MHL] Section 7.5.3.1

6.3.22.1.3 Required Test Equipment
MSC Test Tool

6.3.22.1.4 Required Methodology

If necessary, connect DUT to Tester Source or Sink port, as appropriate.
Set Tester port to disconnected state.
Select typical timings, resistances, capacitances.
Set Tester to use its Discovery engine to enable normal MHL discovery.
Set Tester to use its Packet engine to respond normally.
Direct Tester to proceed with Discovery.
Wait until Tester receives SET_HPD command.
FAIL if DUT does not eventually send SET_HPD.
Tester sends DDC SOF (0x0_1_30).
. Tester sends CONT (0x0_1_50).
. END: Do POST_DDC_TEST_READ_PROCEDURE:
Tester sends DDC SOF (0x0_1_30).
Tester sends EDID ADDRESS (0x0_0_A1).
Tester receives and checks DDC ACK packet (0x0_1_33).
Tester sends DDC CONT (0x0_1_50).
Tester receives and remembers DDC Data (0x0_0_?7?).
Tester sends DDC STOP (0x0_1_51).
g. Tester sends DDC EOF (0x0_1_32).
12. FAIL if DUT does not respond with a DDC ABORT (0x0_1_35) after the protocol error is seen.
13. FAIL if POST_DDC_TEST_READ_PROCEDURE does not succeed.
14. If all preceding steps pass, then PASS; else FAIL.

W NOUEWNR
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6.3.22.2 CBM-Sink: DUT Receives DDC Write; Various Errors

Application: Sink, Dongle

6.3.22.2.1 Test Objective
Verify that Sink DUT adheres to the MHL Standard State Machine for DDC Write transactions.
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6.3.22.2.2 References
[MHL] Section 7.5.3.4

6.3.22.2.3 Required Test Equipment
MSC Test Tool

6.3.22.2.4 Required Methodology
Execute the following procedure once for each row in Table 6-38. TEST_OFFSET, TEST_DATA, TEST_ STOP and
TEST_ EOF will take on values defined in the table.

W NOULEWNR

e
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13.
14.

15.
16.

17.
18.
19.

20.
21.
22.

If CDF entry CDF_HDCP_SUPPORT is not YES, then return PASS (SKIP) and terminate the test.
If necessary, connect DUT to Tester Source or Sink port, as appropriate.

Set Tester port to disconnected state.

Select typical timings, resistances, capacitances.

Set Tester to use its Discovery engine to enable normal MHL discovery.

Set Tester to use its Packet engine to respond normally.

Direct Tester to proceed with Discovery.

Wait until Tester receives SET_HPD command.

FAIL if DUT does not eventually send SET_HPD.

. Tester sends DDC SOF (0x0_1_30).
. Tester sends HDCP ADDRESS (0x0_0_74) (Write).
. Tester receives and checks DDC ACK packet (0x0_1_33):

a. |If Tester receives DDC NACK packet (0x0_1_34) instead, send DDC EOF (0x0_1_32) and go to
END.
b. If Tester receives DDC ABORT (0x0_1_35) instead, go to END.
c. If Tester receives timeout instead, send DDC ABORT (0x0_1_35) and go END.
Tester sends TEST_OFFSET.
Tester receives and checks DDC ACK packet (0x0_1_33):
a. If Tester receives DDC NACK packet (0xO_1_34) instead, send DDC EOF (0x0_1_32) and go to
END.
b. |If Tester receives DDC ABORT (0x0_1_35) instead, go to END.
c. If Tester receives timeout instead, send DDC ABORT (0x0_1_35) and go to END.
Tester sends TEST_DATA.
Tester receives and checks DDC ACK packet (0x0_1_33):
a. If Tester receives DDC NACK packet (0x0_1_34) instead, send DDC EOF (0x0_1_32) and go to
END.
b. |If Tester receives DDC ABORT (0x0_1_35) instead, go to END.
c. If Tester receives timeout instead, send DDC ABORT (0x0_1_35) and go to END.
Tester sends TEST_STOP.
Tester sends TEST_EOF.
END: Do POST_DDC_TEST_READ_PROCEDURE:
Tester sends DDC SOF (0x0_1_30).
Tester sends EDID ADDRESS (0x0_0_A1).
Tester receives and checks DDC ACK packet (0x0_1_33).
Tester sends DDC CONT (0x0_1_50).
Tester receives and remembers DDC Data (0x0_0_?7).
Tester sends DDC STOP (0x0_1_51).
g. Tester sends DDC EOF (0x0_1_32).
FAIL if DUT does not respond with a DDC ABORT (0x0_1_35) after a timeout is detected.
FAIL if DUT does not respond with a DDC ABORT (0x0_1_35) after a protocol error is detected.
FAIL if POST_DDC_TEST_READ_PROCEDURE does not succeed.

"o a0 oW
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23. If all preceding steps pass, then PASS; else FAIL.

Table 6-38. DUT Receives DDC Write
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TEST_OFFSET TEST_DATA | TEST_STOP | TEST_EOF Purpose
Timeout Do not Send Do not Send Do not Send | DDC Write; Timeout on Offset
(0x0_0_10) Timeout Do not Send Do not Send | DDC Write; Timeout on Data
(0x0_0_10) (0x0_0_00) Timeout Do not Send | DDC Write; Timeout on STOP
DDC STOP . . .
4 (0x0_0_10) (0x0_0_00) (0x0_1_51) Timeout DDC Write; Timeout on EOF
5 DDC CONT Do not Send Do not Send Do not Send | DDC Write; CONT instead of Offset
(0x0_1_50)
6 (0x0_0_10) DDC CONT Do not Send Do not Send | DDC Write; CONT instead of Data
(0x0_1_50)
7 (0x0_0_10) (0x0_0_00) (DOI?(S_EEI;Z) Do not Send | DDC Write; EOF instead of STOP
DDC STOP DDC STOP . .
8 (0x0_0_10) (0x0_0_10) (0x0_1_51) (0x0_1_51) DDC Write; STOP instead of EOF
9 (0x0_0_10) (0x0_0_10) (Do?(g SlTOSF;) (0x0_0_00) DDC Write; Data instead of EOF

6.3.22.3CBM-Sink: DUT Receives DDC Short Read and Current Read; Various Errors

l Application: Sink, Dongle

6.3.22.3.1 Test Objective
Verify that Sink DUT adheres to the MHL Standard State Machine for DDC Short Read and Current Read
transactions.

6.3.22.3.2 References
[MHL] Section 7.5.3.3

6.3.22.3.3 Required Test Equipment
MSC Test Tool
6.3.22.3.4 Required Methodology

Execute the following procedure once for each row in Table 6-39. TEST_ STOP and TEST_ EOF will take on values
defined in the table.

If necessary, connect DUT to Tester Source or Sink port, as appropriate.
Set Tester port to disconnected state.
Select typical timings, resistances, capacitances.
Set Tester to use its Discovery engine to enable normal MHL discovery.
Set Tester to use its Packet engine to respond normally.
Direct Tester to proceed with Discovery.
Tester sends DDC SOF (0x0_1_30).
Tester sends EDID ADDRESS (0x0_0_A1) (Read).
Tester receives and checks DDC ACK packet (0x0_1_33):
a. If Tester receives DDC NACK packet (0x0_1_34) instead, send DDC EOF (0x0_1_32) and go to
END.

RN A WNRE
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b. |If Tester receives DDC ABORT (0x0_1_35) instead, go to END.
c. If Tester receives timeout instead, send DDC ABORT (0x0_1_35) and go END.
10. Tester sends DDC_CONT (0x0_1_50).
11. Tester receives and remembers DDC_DATA (0x0_0_?7?):
a. If Tester receives DDC ABORT (0x0_1_35) instead, go to END.
b. If Tester receives timeout instead, send DDC ABORT (0x0_1_35) and go to END.
12. Tester sends TEST_STOP.
13. Tester sends TEST_EOF.
14. END: Do POST_DDC_TEST_READ_PROCEDURE:
Tester sends DDC SOF (0x0_1_30).
Tester sends EDID ADDRESS (0x0_0_A1).
Tester receives and checks DDC ACK packet (0x0_1_33).
Tester sends DDC CONT (0x0_1_50).
Tester receives and remembers DDC Data (0x0_0_?7?).
Tester sends DDC STOP (0x0_1_51).
g. Tester sends DDC EOF (0x0_1_32).
15. FAIL if DUT does not respond with a DDC ABORT (0x0_1_35) after a timeout is detected.
16. FAIL if DUT does not respond with a DDC ABORT (0x0_1_35) after a protocol error is detected.
17. FAILif POST_DDC_TEST_READ_PROCEDURE does not succeed.
18. If all preceding steps pass, then PASS; else FAIL.

S0 Qo0 oTo

Table 6-39. DUT Receives Short Read and Current Read — Various Errors

TEST_STOP TEST_EOF Purpose

1 Timeout Do not Send Short Read and Current Read; Timeout on CONT/STOP
2 DDC STOP (0x0_1_51) Timeout Short Read and Current Read; Timeout on EOF

3 DDC Data (0x0_0_00) Do not Send Short Read and Current Read; Data instead of STOP

4 DDC EOF (0x0_1_32) Do not Send Short Read and Current Read; EOF instead of STOP

5 DDCSTOP (0x0_1_51) DDC Data (0x0_0_00) | Short Read and Current Read; Data instead of EOF

7 Cable Test
7.1 Mechanical tests

7.1.1 Cable Assembly Mechanical Tests

7.1.1.1 Connector Maximum Envelope

Application: Cable

7.1.1.1.1 Test Objective
Verify that DUT’s connector shell and cable fit inside minimum allowable receptacle envelope.

7.1.1.1.2 Required Test Equipment
Ruler, caliper, micrometer or similar.

7.1.1.1.3 Required Methodology
1. Measure all overmold dimensions.
2. Verify that all dimensions fall within maximum permitted value in each connector specification.
3. Measure the maximum extention from the shell in the rigid portion of the connector.
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4. Verify that all dimensions fall within maximum permitted value in each connector specification.
5. If all measurements fall within limits, then PASS, else FAIL.

7.1.1.1.4 Recommended Methodology
Perform steps in Requred Methodology above using a ruler, caliper, micrometer or similar.

7.2 Electrical Tests
7.2.1 Cable Assembly Electrical Tests

7.2.1.1 Wire Assignment

Application: Cable

7.2.1.1.1 Test Objective
Verify that all specified connections are present in cable.

7.2.1.1.2 Required Test Equipment
Digital Multimeter

Source TPA-R-WO

Sink TPA-R-WO

SMA Coaxial Cables

7.21.1.3 Required Methodology
1. Refer to one connector as “Connector 1” and the other as “Connector 2”.
2. Check if TMDS channel (D+ and D-), CBUS, VBUS, and GND pins are assigned in Connector 1 and Connector
2.
3. Check connection for five pins (D+, D-, CBUS, VBUS, and GND) between Connector 1 and Connector 2.
If no connection is specified between Connector 1 and Connector 2, then FAIL.
5. If connection is specified between Connector 1 and Connector 2 but no valid connection, then FAIL.

7.2.1.1.4 Recommended Methodology

A valid connection is defined as less than 100Q. For all signal types, a valid no-connection is defined as greater than
1MQ. Perform the “Required Method” using a standard Digital Multi-meter set for measurement of resistance
using the valid connection criteria above.

7.2.1.2 Differential Intra-Pair Skew

‘ Application: Cable

7.21.2.1 Test Objective
This test confirms that the MHL cable Differential Intra-Pair Skew does not exceed the maximum value allowed in
the spec.

7.2.1.2.2 References
[MHL] Section 13.8.1 Table 13-13 Cable Assembly MHL Characteristics: Differential Intra-Pair Skew <= 43 ps
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7.2.1.2.3 Required Test Equipment
TDR Oscilloscope or VNA-based TDR or
4-port VNA

Source TPA-R-WO

Sink TPA-R-WO

SMA Coaxial Cables

7.2.1.2.4 Required Methodology

TP3 TP4
Transition
[ Transition
Wires
MHL- : : MHL-
MHL+ ‘ MHL+
? . § 7’—_|
50-ohm 50-ohm
termination Plug Plug termination
Source Sink
TPA-R-WO TPA-R-WO
Cable Assembly
4 I 4
-+ + -
TDR Head TDT Head
Coax cables TDR Oscilloscope Coax cables

or
VNA based TDR

Figure 55. Differential Intra-Pair Skew Test Setup

Set the TDR oscilloscope to output differential.
Connect the equipment as shown in Figure 55.
Set vertical scale 100 mV/div and horizontal scale 400 ps/div.

il S

Measure the differential skew at the 50% crossing times of the two differential edges on the TDT head
side.*

a) If the differential skew is less than or equal to 43ps, then PASS.

b) Else if the MHL cable passes tests 7.2.1.16 and 0, then PASS.

c) Otherwise FAIL.
*Need to compensate the differential intra-pair skew caused by the test fixtures (TPA boards and co-ax cables).

7.2.1.3 Common-Mode Intra-Pair Skew

Application: Cable ‘

7.2.1.3.1 Test Objective
This test confirms that the MHL cable Common-Mode Intra-Pair Skew does not exceed the maximum value
allowed in the spec.

7.2.1.3.2 References
[MHL] Section 13.8.1 Table 13-13 Cable Assembly MHL Characteristics: Common-Mode Intra-Pair Skew <= 43 ps
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7.2.1.3.3 Required Test Equipment
TDR/TDT Oscilloscope or

VNA-based TDR

Source TPA-R-WO

Sink TPA-R-WO

SMA Coaxial Cables

7.2.1.3.4 Required Methodology

™3 P4

Transition
Transition
Wires

50-ohm 50-ohm
termination Plug Plug termination
Source Sink
TPA-R-WO TPA-R-WO
Cable Assembly
4 r
TOR Head TOT Head
Coax cables TDR Oscilloscope Coax cables

or
VNA based TDR

Figure 56. Common-mode Intra-Pair Skew Test Setup

Set the TDR oscilloscope to output common-mode.
Connect the equipment as shown in Figure 56.
Set vertical scale 100mV/div and horizontal scale 400ps/div.

il S

Measure the common-mode skew at the 50% crossing times of the two common-mode edges on the TDT
head side.*

a) If the common-mode skew is less than or equal to 43ps, then PASS.

b) Else if the MHL cable passes tests 7.2.1.16 and 0, then PASS.

c) Otherwise FAIL.
*Need to compensate the common-mode intra-pair skew caused by the test fixtures (TPA boards and co-ax
cables)

7.2.1.4 Differential Characteristic Impedance

‘ Application: Cable

7.2.1.4.1 Test Objective
This test confirms that the MHL cable Differential Characteristic Impedance is within the range allowed in the spec.

7.2.1.4.2 References

[MHL] Section 13.8.1 Table 13-13 Cable Assembly MHL Characteristics:
Cable longer than 300mm length:
Connection point and transition area (1 ns distance): 100 ohms +/- 15 ohms*
* A single excursion is permitted out to 65 — 125 ohms, no wider than 250ps
Cable area (from 1 ns to 2 ns distance): 100 ohms +/- 10 ohms

Copyright 2001-2013 by one or more of the MHL Promoters
Revision 2.1 (fc02) Confidential Information of the MHL Promoters April 2013



*MAHL

370/391

MHL™ (Mobile High-definition Link)

Compliance Test Specification -- Main Required Methods

Cables up to 300mm length:

Connection point and transition area (1 ns distance): 100 ohms +/- 15 ohms**
Cable area (from 1 ns to 1.5 ns distance): 100 ohms +/- 15 ohms***

** A single excursion is permitted out to 65 — 125 ohms, no wider than 250ps
*** Arithmetic mean of impedance: 100 ohms +/- 10 ohms

7.2.1.4.3 Required Test Equipment
TDR/TDT Oscilloscope or

VNA-based TDR

Source TPA-R-WO

Sink TPA-R-WO

SMA Coaxial Cables

7.2.1.4.4 Required Methodology

Connector
Connector

| Cable Length |

< NG
|‘ ’|
Figure 57. lllustration of Cable Length for the Impedance Test
TP3 P4
Transition
Transition
Wires
ML *\L - ' ‘ ‘ 50-ohm
MHL+ ‘ ‘ l l ‘ ‘ ;:[] 24— termination
L 7
50-ohm
termination Plug Plug
Source Sink
TPA-R-WO TPA-R-WO
Cable Assembly

4
-+
TDR Head
Coax cables TDR Oscilloscope

or
VNA based TDR

Figure 58. Differential Characteristic Impedance Test Setup
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File Edt View Setup Utiities Applications Help [Triggered Tktronx | X|
él*l ﬁtl& i 0' leSloplAcq Mode [Sample  ¥] Trig|Intemal Clock  ¥] [200kHz x| Iﬂ

[ a7 e 2t

Wavelt

M2 20.00Q/div
R1 20.00Q/div

Puse =] [ampitude ~] 't |nnn| cat | | e ane |

DUT disconnected

DUT connected
Peak of change paint

J

[l AII?0.0UQI‘dI" 002 [Main @ Q||. os B [37.040r m 5.06 AM 5/3/2011

Figure 59. Set reference point for differential mode

Before testing, compensate the differential intra-pair skew caused by the test fixtures (TPA boards and co-ax
cables) and measure cable length as shown in Figure 57.

If cable length is greater than 300mm, then:

1. Connect the Source TPA-R-WO to the TDR oscilloscope.
2. Set the effective rise time of the differential TDR pulse to 200ps (20 — 80%). Record the time at the peak
of the change point in Figure 59. This is the connection point (Tconn)-
3. Connect the Source TPA-R-WO to the source end of the Cable DUT and measure the differential
impedance from Tconn t0 Teonn + 2 NS.
4. The differential impedance from Tconn t0 Teonn + 1 NS is Zop_transimion @nd the differential impedance from
Teonn + 1 nsto Teonn + 2 NS iS Zop_caste-
a. If (85 ohms <= Zgp transimion <= 115 ohms) AND (90 ohms <= Zgp _capie <= 110 ohms), it is PASS
b. If (65 ohms <= Zgp transition < 85 ohms) OR (115 ohms < Zgp transition <= 125 ohms), the
impedance is in the excursion range. If the excursion occurs at a single time AND the duration of
the single excursion is less than 250ps AND (90 ohms <= Zop capie <= 110 ohms), it is PASS.
c. All other cases are FAIL.
5. Repeat Step 4 for the sink end of the Cable DUT.

If cable length is less than or equal to 300mm, then:

1. Connect the Source TPA-R-WO to the TDR oscilloscope.
2. Set the effective rise time of the differential TDR pulse to 200ps (20 — 80%). Record the time at the peak
of the change point in Figure 59. This is the connection point (Tconn200)-
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3. Connect the Source TPA-R-WO to the source end of the Cable DUT and measure the differential
impedance from Teonnzo0 1O Teonnago + 1 NS.
4. The Differential impedance from Tconnaoo t0 Tconnzoo + 1 NS iS Zop TransiTiON
5. Set the effective rise time of the differential TDR pulse to 50ps (20 — 80%). Record the time at the peak of
the change point in Figure 59. This is the connection point (Tconnso)-
6. Connect the Source TPA-R-WO to the source end of the Cable DUT and measure the differential
impedance from Tconnsg +1 NS to Teonnso + 1.5 ns.
7. The Differential impedance from Tconnso + 1 ns to Teonnso + 1.5 NS is Zop_caie_siorrand the arithmetic mean
of Zop_casLe_sHorT IS Zop_casLe_Ave-
a. If(85 ohms <=Zqp transimion <=115 ohms) AND (85 ohms <= Zp capie_sHort<=115 ohms) AND (90
ohms <=Zop capie_ave <= 110 ohms), it is PASS.
b. If (65 ohms <= Zgp transiTion < 85 ohms) OR (115 ohms < Zgp transition <= 125 ohms), the
impedance is in the excursion range. If the excursion occurs at a single time AND the duration of
the single excursion is less than 250ps AND (85 ohms <= Zpp caie_shorr <=115 ohms) AND (90
ohms <=Zop capie_ave <= 110 ohms), it is PASS.
c. All other cases are FAIL.
8. Repeat Step 4-7 for the sink end of the Cable DUT.

7.2.1.5 Common-Mode Characteristic Inpedance

Application: Cable

7.2.1.5.1 Test Objective
This test confirms that the MHL cable Common-Mode Characteristic Impedance is within the range allowed in the

spec.

7.2.1.5.2 References

[MHL] Section 13.8.1 Table 13-13 Cable Assembly MHL Characteristics:

Cables longer than 600mm length:
Connection point and transition area (3 ns distance): 30 ohms +/- 6 ohms*
* A single excursion is permitted out to 20 — 40 ohms, no wider than 500ps
Cable area (from 3 ns to 4 ns distance): 30 ohms +/- 5 ohms

Cables up to 600mm length:
Connection point and transition area (3 ns distance): 30 ohms +/- 6 ohms**
Cable area (from 1 ns to 1.5 ns distance): 30 ohms +/- 10 ohms***
** A single excursion is permitted out to 20 — 40 ohms, no wider than 500ps
*** Arithmetic mean of impedance: 30 ohms +/- 6 ohms

7.2.1.5.3 Required Test Equipment
TDR/TDT Oscilloscope or

VNA-based TDR

Source TPA-R-WO

Sink TPA-R-WO

SMA Coaxial Cables
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7.2.1.5.4 Required Methodology

TP3 P4
Transition
Transition
Wires
MHL-
50-0hm
MHL+ 4 — termination
[\ i)
50-ohm
termination Plug Plug
Source Sink
TPA-R-WO TPA-R-WO
Cable Assembly
4
-+
TDR Head
Coax cables TDR Oscilloscope
or
VNA based TDR
Figure 60. Common-Mode Characteristic Impedance Test Setup
File Edt View Setup Utiities Applications Help [Triggered Tektonx | X|

S| R[ 5|

o

0' Rl.n/SloplAcq Mode|SamD|e ﬂ Tligllntemal Clock Ll IZDDKHZ LI A Ik_?]

Pulse ] [Ampitude ¥ ] nn|nnn| Jl|M|M|W|M|M|/‘|\r|%|*|ﬂilmll

M2 5.000Q/div

I R1 5.000Q4div '

DUT disconnected

DUT connected

Peak of change point

|M2A||5.ooogm@bl| . WQ Q||, os B [370 ﬂﬁ 514 AM 5/3/2011

Figure 61. Set reference point for common mode

Before testing, compensate the common-mode intra-pair skew caused by the test fixtures (TPA boards and co-ax
cables) and measure cable length as shown in Figure 57.

If cable length is greater than 600mm, then:

1. Connect the Source TPA-R-WO to the TDR oscilloscope.

Revision 2.1 (fc02)

Copyright 2001-2013 by one or more of the MHL Promoters
Confidential Information of the MHL Promoters April 2013



A 3¢ 374/391
A M H L MHL™ (Mobile High-definition Link)

Compliance Test Specification -- Main Required Methods

2. Set the effective rise time of the common-mode TDR pulse to 600ps (20 — 80%).
3. Record the time at the peak of the change point in Figure 61. This is the connection point (Tconn)-
4. Connect the Source TPA-R-WO to the source end of the Cable DUT and measure the common-mode
impedance from Tconn t0 Teonn + 4 NS.
5. The common-mode impedance from Tconn t0 Teonn + 3 NS is Zoc_transimion @and the common-mode
impedance from Teony + 3 NS to Teonn + 4 NS is Zoc_caste-
a. If (24 ohms <= Znc transimion <= 36 ohms) AND (25 ohms <= Zo¢ capie <= 35 ohms), it is PASS
b. If (20 ohms <= Zoc_transimion < 24 ohms) OR (36 ohms < Zoc_transimion <= 40 ohms), the impedance is
in the excursion range. If the excursion occurs at a single time AND the duration of the single
excursion is less than 500ps AND (25 ohms <= Zqc_capie <= 35 ohms), it is PASS.
c. All other cases are FAIL.
6. Repeat Step 5 for the sink end of the Cable DUT.

If cable length is less than or equal to 600 mm:

Connect the Source TPA-R-WO to the TDR oscilloscope.
Set the effective rise time of the common-mode TDR pulse to 600ps (20 — 80%).
Record the time at the peak of the change point in Figure 61. This is the connection point (Tconnsoo)-

il A

Connect the Source TPA-R-WO to the source end of the Cable DUT and measure the common-mode
impedance from Teonngoo 1O Tconneoo + 3 NS.

The common-mode impedance from Tconngoo t0 Tconneoo + 3 NS iS Zoc_TransiTioN

Set the effective rise time of the common-mode TDR pulse to 50ps (20 — 80%).

Record the time at the peak of the change point in Figure 61. This is the connection point (Tconnso)-

O N o w

Connect the Source TPA-R-WO to the source end of the Cable DUT and measure the common-mode
impedance from Tconnso + 1 Ns to Teonnso + 1.5 ns.
9. The common-mode impedance from Tconnso + 1 NS t0 Teonnso + 1.5 NS is Zoc_casie_sHortand the arithmetic
mean of Zoc_capie_sHorT iS Zoc_caLe_AVE-
a. If (24 ohms <= Znc_transmion <= 36 ohms) AND (20 ohms <=Znc_capie_sHort <= 40 ohms) AND (24
ohms < Zoc_casie ave<=36 ohms), it is PASS
b. If (20 ohms <= Zo¢ transimion < 24 ohms) OR (36 ohms < Zoc_transimion <= 40 ohms), the impedance is
in the excursion range. If the excursion occurs at a single time AND the duration of the single
excursion is less than 500ps AND (20 ohms <=Zo¢_casie_sHort <= 40 ohms) AND (24 ohms <
Zoc_casie_ave<=36 ohms), it is PASS
c. All other cases are FAIL.
10. Repeat Step 5-9 for the sink end of the Cable DUT.

7.2.1.6 CBUS Line Capacitance

Application: Cable

7.2.1.6.1 Test Objective
This test confirms that the Capacitance value of the CBUS Line in a MHLcable is within the range allowed in the
spec.

7.2.1.6.2 References
[MHL] Section 13.8.1 Table 13-13 Cable Assembly MHLCharacteristics
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7.2.1.6.3 Required Test Equipment
TDR/TDT Oscilloscope or

VNA-based TDR

Source TPA-R-WO

SMA Coaxial Cables

7.2.1.6.4 Required Methodology

TP3
Transition
Transition
Wires
1 ©
1 l:i L
CBus ] = 7 ]
Plug Plug
Source
TPA-R-WO
Cable Assembly
/ -+
Coax cable VNA

or
TDR Oscilloscope

Figure 62. CBUS Line Capacitance Test Setup

Connect the co-ax cable as shown in Figure 62.
Calibrate the co-ax cable.

Connect the Source TPA-R-WO to the co-ax cable.
Measure and calculate Ceyryge.

Connect the Cable DUT to the Source TPA-R-WO.
Measure and calculate Crgra..

No vk wne

Ccaus is Crotar — Crixture.
a. If Cepus{min} <= Cepys <= Ccgus{manx]}, it is PASS.
b. Otherwise it is FAIL.

7.2.1.7 CBUS Cable Delay

Application: Cable

7.21.7.1 Test Objective
This test confirms that the MHLCBUS cable delay does not exceed the maximum value allowed in the spec.

7.2.1.7.2 References
[MHL] Section 13.8.1 Table 13-13 Cable Assembly MHLCharacteristics: Tcgus_ca_piy <= 35 ns
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7.2.1.7.3 Required Test Equipment
TDR/TDT Oscilloscope or

VNA-based TDR

Source TPA-R-WO

Sink TPA-R-WO

SMA Coaxial Cables

7.2.1.7.4 Required Methodology

TP3 TP4
Transition
Transition
Wires
50-ohm
termination : = 50-ohm
\E termination
CBus K o
Plug Plug
Source Sink
TPA-R-WO TPA-R-WO
Cable Assembly
- +| +| _ /
Coax cable TDR Head TDT Head Coax cable

TDR Oscilloscope
or
VNA based TDR

Figure 63. CBUS Cable Delay Test Setup

1. Connect the CBUS pin of the Source TPA-R-WO on the TDR head and the CBUS pin of the Sink TPA-R-WO
on the TDT head.

2. Connect the Cable DUT to the TPA boards.

3. Measure the cable propagation delay by measuring 50% cross times of the pulse on the TDR and TDT
sides. This is Tcguspelay-
o If Tcpuspelay <= 35 ns, it is PASS.
e  Otherwise it is FAIL.

*Need to compensate the propagation delay caused by the test fixtures (TPA boards, co-ax cables, and TDR Head)

7.2.1.8 Differential Insertion Loss

‘ Application: Cable ‘

7.2.1.8.1 Test Objective
This test confirms that MHL cable Differential Insertion Loss meets the required spec.

7.2.1.8.2 References
[MHL] Section 13.8.2 Figure 13-20 MHL Cable Differential Insertion Loss for MHL Data Signals

[MHL] Section 13.8.2 Table 13-14 MHL Cable Differential Insertion Loss for MHL Data Signals
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7.2.1.8.3 Required Test Equipment
TDR Oscilloscope or VNA-based TDR or
4-port VNA

Source TPA-R-WO

Sink TPA-R-WO

SMA Coaxial Cables

7.2.1.8.4 Required Methodology

Transition

Transition
Wires

MHL+ ! -
MHL- ?EE :1
50-ohm
termination Plug Plug

Source
TPA-R-WO

50-ohm
termination

Sink

Cable Assembly
A 5 7
Coax cables 4-port VNA Coax cables

or
TDR based VNA

Figure 64. Differential Insertion Loss Test Setup

Connect the co-ax cables as shown in Figure 64.

Calibrate the co-ax cables using the calibration kit.

Connect the TPA-R-WO boards and Cable DUT as shown in Figure 64.
Measure the 4-port S parameters for MHL+ and MHL- lines.

vk wNe

Calculate Syq,1 for Differential Insertion Loss:
a. If Syqp1 is better than the limit in Section 7.2.1.8.2, it is PASS.
b. Else if the MHL cable passes tests 7.2.1.16 and 0, then PASS.
c. Otherwise it is FAIL

7.2.1.9 Common-Mode Insertion Loss

Application: Cable

7.2.1.9.1 Test Objective
This test confirms that MHL cable Common-mode Insertion Loss meets the required spec.

7.2.1.9.2 References
[MHL] Section 13.8.2 Figure 13-21 MHL Cable Common-mode Insertion Loss for MHL Clock Signals

[MHL] Section 13.8.2 Table 13-15 MHL Cable Common-mode Insertion Loss for MHL Clock Signals

Copyright 2001-2013 by one or more of the MHL Promoters
Revision 2.1 (fc02) Confidential Information of the MHL Promoters April 2013



378/391

AV g
A M H L MHL™ (Mobile High-definition Link)

Compliance Test Specification -- Main Required Methods

7.2.1.9.3 Required Test Equipment
TDR Oscilloscope or VNA-based TDR or
4-port VNA

Source TPA-R-WO

Sink TPA-R-WO

SMA Coaxial Cables

7.2.1.9.4 Required Methodology

™3 TP4
Transition
Transition
Wires
MHL+ MHL+
MHL- ‘ MHL-
N v}
50-ohm 50-ohm
termination Plug Plug termination
Source Sink
TPA-R-WO TPA-R-WO
Cable Assembly
/1
% AmHE 7
Coax cables Coax cables
4-port VNA

or
TDR based VNA

Figure 65. Common-mode Insertion Loss Test Setup

Connect the co-ax cables as shown in Figure 65.
Calibrate the co-ax cables using the calibration kit.
Connect the TPA-R-WO boards and Cable DUT as shown in Figure 65.
Measure the 4-port S parameters for MHL+ and MHL- lines.
Calculate S.,; for Common-mode Insertion Loss:
a. IfS. is better than the limit in Section 7.2.1.9.2, it is PASS.
b. Else if the MHL cable passes tests 7.2.1.16 and 0, then PASS.
c. Otherwise it is FAIL.

vk wn e

7.2.1.10Differential and Common-Mode Conversion

‘ Application: Cable

7.2.1.10.1 Test Objective
This test confirms that MHL cable Mode Conversion between Differential and Common-mode signals meets the

required spec.

7.2.1.10.2 References
[MHL] Section 13.8.2 Figure 13-22 MHL Cable Mode Conversion between Differential and Common-mode Signals

[MHL] Section 13.8.2 Table 13-16 MHL Cable Mode Conversion between Differential and Common-mode
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7.2.1.10.3 Required Test Equipment
TDR Oscilloscope or VNA-based TDR or
4-port VNA

Source TPA-R-WO

Sink TPA-R-WO

SMA Coaxial Cables

7.2.1.10.4 Required Methodology

TP3 TP4
Transition
[ Transition
Wires
f \
MHL+ MHL+
MHL- ‘ MHL-
LS V|
50-ohm 50-ohm
termination Plug Plug termination
Source Sink
TPA-R-WO TPA-R-WO
Cable Assembly
=
% AmAs 7
Coax cables Coax cables
4-port VNA

or
TDR based VNA

Figure 66. Differential and Common-mode Conversion Test Setup

Connect the co-ax cables as shown in Figure 66.

Calibrate the co-ax cables using the calibration kit.

Connect the TPA-R-WO boards and Cable DUT as shown in Figure 66.
Measure the 4-port S parameters for MHL+ and MHL- lines.

vk wn e

Calculate Sy.; and Sy,1 for Mode Conversion:
a. If both Sye1 and S.gy1 are better than the limit in Section 7.2.1.10.2, it is PASS.
b. Else if the MHL cable passes tests 7.2.1.16 and 0, then PASS.
c. Otherwise it is FAIL.

7.2.1.11CBUS Insertion Loss

Application: Cable

7.2.1.11.1 Test Objective
This test confirms that MHL cable CBUS Insertion Loss meets the required spec.

7.2.1.11.2 References
[MHL] Section 13.8.2 Figure 13-23 MHL CBUS Signal Insertion Loss
[MHL] Section 13.8.2 Table 13-17 MHL CBUS Signal Insertion Loss
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7.2.1.11.3 Required Test Equipment
TDR Oscilloscope or VNA-based TDR or
4-port VNA

Source TPA-R-WO

Sink TPA-R-WO

SMA Coaxial Cables

7.2.1.11.4 Required Methodology

TP3 TP4
Transition
Transition
Wires
50-ohm
termination ! : : ' = 50-ohm
iﬂ: termination
CBUS CBUS
T v}
Plug Plug
Source Sink
TPA-R-WO TPA-R-WO
Cable Assembly
P1| |P2| (P3| |P4 /
Coax cables Coax cables
4-port VNA

or
TDR based VNA

Figure 67. CBUS Insertion Loss Test Setup

Connect the co-ax cables as shown in Figure 67.

Calibrate the co-ax cables using the calibration kit.

Connect the TPA-R-WO boards and Cable DUT as shown in Figure 67.
Measure the 2-port S parameters for CBUS line.

vk whe

Calculate S,; for CBUS Insertion Loss:
a. If S,y is better than the limit in Section 7.2.1.11.2, it is PASS.
b. Otherwise it is FAIL.

7.2.1.12Far-End Crosstalk

Application: Cable

7.2.1.12.1 Test Objective
This test confirms that MHL cable Far-End Crosstalk meets the required spec.

7.2.1.12.2 References

[MHL] Section 13.8.2 Figure 13-24 MHL Cable Assembly Far-End Crosstalk between MHL and CBUS
[MHL] Section 13.8.2 Table 13-18 MHL Cable Assembly Far-End Crosstalk between MHL and CBUS
[MHL] Section 13.8.2 Figure 13-29 MHL Cable Assembly Far-End Crosstalk between MHL and VBUS
MHL] Section 13.8.2 Table 13-20 MHL Cable Assembly Far-End Crosstalk between MHL and VBUS
[MHL] Section 13.8.2 Figure 13-25 MHL Cable Assembly Far-End Crosstalk between CBUS and VBUS
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[MHL] Section 13.8.2 Table 13-20 MHL Cable Assembly Far-End Crosstalk between CBUS and VBUS

7.2.1.12.3 Required Test Equipment
TDR Oscilloscope or VNA-based TDR or
4-port VNA

Source TPA-R-WO

Sink TPA-R-WO

SMA Coaxial Cables

7.2.1.12.4 Required Methodology

TP3 P4
Transition
Transition
Sp-ohm Wires 50-ohm
termination termination
MHL+ ! & = . MHL+
CBUS - - CBUS
Plug Plug
Source Sink
TPA-R-WO TPA-R-WO
Cable Assembly
Ve
% Brate 7
Coax cables Coax cables
4-port VNA

or
TDR based VNA

Figure 68. Far-End Crosstalk Test Setup

Connect the co-ax cables as shown in Figure 68.
Calibrate the co-ax cables using the calibration kit.
Connect the TPA-R-WO boards and Cable DUT as shown in Figure 68.
Measure the 4-port S parameters for MHL+ and CBUS lines.
Calculate S4; and S3, for Far-End Crosstalk:
a. If both Sy, and Ss; are better than the limit in Section 7.2.1.12.2, it is PASS.
b. Otherwise FAIL.
6. Repeat steps 3-5 for (MHL+, VBUS), (MHL-,CBUS), (MHL-,VBUS) and (CBUS,VBUS) pairs.

vk whe

7.2.1.13VBUS Drop

Application: Cable

7.2.1.13.1 Test Objective
This test confirms that the MHL cable VBUS Voltage Drop does not exceed the maximum value allowed in the spec.

7.2.1.13.2 References
[MHL] Section 13.8.3 Table 13-20 Cable +5V Power Pin (VBUS) Voltage: Vygys prop <= 160mV
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7.2.1.13.3 Required Test Equipment
DC Source-meter

Source TPA-R-WO

Sink TPA-R-WO

SMA Coaxial Cables

7.2.1.13.4 Required Methodology

TP3 P4

Transition

Transition
Wires

VBUS : / \ ) VBUS

Il

Plug Plug

Source Sink
TPA-R-WO TPA-R-WO

Cable Assembly
500mA 500mA
— —

+

DC Source-Meter

Figure 69. Cable VBUS Drop Test Setup

1. Connect the VBUS pin of the Sink TPA-R-WO to the positive port of the DC Source-Meter and the VBUS pin
of the Source TPA-R-WO to the negative port.
Connect the Cable DUT to the TPA-R-WO boards.
3. Set the DC Source-Meter current amount to 500mA flowing from positive port to negative port and read
the voltage between the two ports of the DC Source Meter. The read voltage is Vyyusprop-*
4. 1If Vypysprop <= 160mV, it is PASS. Otherwise FAIL.
* Need to compensate the voltage drop caused by the test fixtures (TPA boards and lead cables)

7.2.1.14Ground Resistance and Ground Shift

Application: Cable

7.2.1.14.1 Test Objective
This test confirms that the MHL cable Ground Resistance and Voltage Shift value do not exceed the maximum
value allowed in the spec.

7.2.1.14.2 References
[MHL] Section 13.8.1 Table 13-13 Cable Assembly MHL Characteristics: Rgyp <= 0.08 ohms
[MHL] Section 13.8.3 Table 13-20 Cable +5V Power Pin (VBUS) Voltage: Vgnp_shier <= 40mV

7.2.1.14.3 Required Test Equipment
DC Source-meter
Source TPA-R-WO
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Sink TPA-R-WO
SMA Coaxial Cables

7.2.1.14.4 Required Methodology

TP3 TP4

Transition

Transition
Wires

GND

Plug Plug

Source Sink
TPA-R-WO TPA-R-WO
Cable Assembly
500mA 500mA
—_— —_—

+

DC Source-Meter

Figure 70. Cable Ground Resistance and Ground Shift Test Setup

1. Connect the GND pin of the Sink TPA-R-WO to the positive port of the DC Source-Meter and the GND pin
of the Source TPA-R-WO to the negative port.
2. Connect the Cable DUT to the TPA-R-WO boards.
Set the DC Source-Meter current amount to 500mA flowing from positive port to negative port and read
the voltage between the two ports of the DC Source Meter. The read voltage is Vgnoshitt- *
4.  If Vgnpshife <= 40mV, it is PASS. Otherwise FAIL.
* Need to compensate the voltage drop caused by the test fixtures (TPA boards and lead cables)

7.2.1.15MHL Cable Detect (MHL cable with HDMI Type A plug)

Application: Cable

7.2.1.15.1 Test Objective
This test confirms that the HDMI Type A plug of a MHL cable incorporates a detection circuit specified in the
specification.

7.2.1.15.2 References
[MHL] CS-Figure 2-2 Cable Detect Circuit for MHL cable with HDMI Type A Plug
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HDMI Type A
Plug

1 Pin#is

CD_PULLUP

-
Reast E_DETECT_TYPE_A_PLUG 2
<

Pin #2
CD_SENSE

Figure 71. Cable Detect Circuit for MHL Cable with HDMI Type A Plug

[MHL] CS-Table 2-3 Cable Detect AC Electrical Specification for MHL Cable with HDMI Type A Plug:

2.97K ohms <= RCABLE_DETECT_TYPE_A_PLUG <=3.63K ohms

7.2.1.15.3 Required Test Equipment
Digital Multi-meter

HDMI Type A Receptacle TPA Fixture
SMA Coaxial Cables

7.2.1.15.4 Required Methodology

Transition
Transition
/ Wires ‘

Pin #15
[ ! Digital
] Pin #2 Multimeter
Vi

HDMI Type A Plug

HDMI Type A
Receptacle

Cable Assembly

Figure 72. Cable Detect for MHL Cable with HDMI Type A Plug Test Setup

1. Connect Pin #2 and Pin #15 to the Digital Multimeter as shown in Figure 72.
2. Measure the resistance. This is Reasie_petect-
3. If 2.97K ohms <= Reagie_petect <= 3.63K ohms, it is PASS. Otherwise FAIL.

7.2.1.16 Minimum CLK Swing Test

Application: Cable

7.2.1.16.1 Test Objective
This test confirms that the Min clock swing at the MHL cable output meets minmum common-mode input swing
voltage requirement for Sink. If the MHL cable passes all the tests of 7.2.1.2,7.2.1.3,7.2.1.8, 7.2.1.9, and 7.2.1.10,
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7.2.1.16.2 Reference
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[MHL] Section 13.5.1 Table 13-5 : Min of Common-mode output swing voltage Veyswing = 360 mV
[MHL] Section 13.6.1 Table 13-7 : Min of Common-mode input swing voltage V,cy = 170 mV

7.2.1.16.3 Required Test Equipment
High-bandwidth Digital Oscilloscope

High-Bandwidth Probe

Transition Time Converter (TTC)

Bias Tee

MHL Signal Generator
DC Power Supply

Sink TPA-R-WT
Source TPA-P-WT
Source TPA-R-WO

7.2.1.16.4 Required Methodology

50-ohm DC Power Supply
termination 3.3V

5V +/-5% GND

VBuUS, GND
. IR M HL
MHL Signal 2 Source | Mated ¢onnector Source
Generator | gias-T [MHLi) TPA-R-WO TPA-P-WT
) O,
CBus
CLK IN I CBus
50-ohm
Clock Jitter termination
Generator

Figure 73 Single-Ended Signals Calibration Setup for Cable Tests

Digital
Oscilloscope

Revision 2.1 (fc02)
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50-ohm DC Power Supply
termination
3.3V

5V +/-5% GND

VB
us GND
MHL 4
. TTC D L
MHL Signal 2 Source |\ lomeethr Digital
Generator | gias.T MHLyo) TPA-R-WO TPA-P-WT Oscilloscope
() (o)
CBus BL
CLK IN i CBus
50-ohm
Clock Jitter termination

Generator

Figure 74 Differential & Common-Mode Signals Calibration Setup for Cable Tests

DC Power Supply
50-ohm
termination I
Transition
Wires
>
. TTC |MHL+
MHL Signal || g ‘ : : Sink Digital
Generator Bias-T /MHL— [ I%atejconneclor Mated gonfjector TPA-R Oscilll(gjlscope
‘ 7 -WT
50-ohm
terminations for Plug Plug
CLK IN VBUS and CBUS
Source A Cab|ebI I o0

Clock Ml Ssembly termination

Generator

Figure 75. Cable — Minimum Clock Swing Test Setup

1. Connect the equipment as shown in Figure 73 for single-ended signals calibration and Figure 74 for
differential and common-mode signals calibration. Set Vqgzm = 3.3V.
2. Calibrate the Signal Generator output for the following settings:
a. Frequency: 2.97Gbps packed pixel data, 74.25MHz clock
b. Pattern: MHL Gray Ramp data streams
c. Rise/fall times: Common-mode signal 600ps (20% - 80%), Differential signal 100ps (20% - 80%)
d. Swing voltages: Common-mode signal 360mV, Differential signal 800mV
e. DClevel of the output single-ended signal: Viggy — 540mV
3. Set intra-pair skew: Differential skew +40ps, Common-mode skew +40ps
(Make the positive channel lead the negative channel in time, which is called positive skew direction.)
4. Apply the same amount of jitter for clock and data, and set the jitter frequency to 7MHz.
5. Calibrate the Signal Generator and Jitter Generator to create a data eye diagram which is marginal to TP1
specification.
a. Adjust the jitter to the TP1 maximum amount specified in MHL Spec Figures 13-15.
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b. Adjust the differential signal swing to create the marginal eye diagram specified in MHL Spec
Figure 13-14.
6. Connect the equipment as shown in Figure 75.
7. Set the Digital Oscilloscope horizontal setting: sampling rate >= 20Gsa/sec and approximately 3 MHL clock
cycles displayed on the screen.
8. Measure Ve swing.
a. Display voltage histogram on the middle 20% of MHL Clock high period for the common-mode
high level.
b. Capture 10,000 repetitions.
c. Record the histogram mode value for the common-mode high level.
Display voltage histogram on the middle 20% of MHL Clock low period for the common-mode
low level.
e. Capture 10,000 repetitions.
f.  Record the histogram mode value for the common-mode low level.
g. Calculate and record Vem_swine.
9. Connect the equipment as shown in Figure 74.
10. Set intra-pair skew: Differential skew -40ps, Common-mode skew -40ps.
11. Repeat steps 4 to 8 for negative skew direction.
12. If 170mV <= V¢y_swing for all the recorded values, then PASS; otherwise FAIL.

7.2.1.17 Eye Diagram Test

Application: Cable

7.2.1.17.1 Test Objective

This test confirms that the MHL data output has signal quality that meets the eye opening required by the
specification. If the MHL cable passes all the tests of 7.2.1.2, 7.2.1.3, 7.2.1.8, 7.2.1.9, and 7.2.1.10, then this test is
optional and informative only. If the MHL cable fails one or more of 7.2.1.2,7.2.1.3,7.2.1.8, 7.2.1.9, and 7.2.1.10,
then this test is mandatory.

7.2.1.17.2 Reference

[MHL] Figure 13-14 Differential Eye Diagram Mask at TP1
[MHL] Figure 13-15 MHL Data Jitter at TP1

[MHL] Figure 13-21 MHL Data Eye Mask at TP2

[MHL] Figure 13-22 MHL Data Jitter at TP2

7.2.1.17.3 Required Test Equipment
High-bandwidth Digital Oscilloscope
High-Bandwidth Probe

Transition Time Converter (TTC)

Bias Tee

MHL Signal Generator

CLK Jitter Generator

Jitter and Eye Anaylzer

DC Power Supply

Sink TPA-R-WT
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Source TPA-P-WT
Source TPA-R-WO

7.2.1.17.4 Required Methodology

1.

10.
11.
12.
13.

Connect the equipment as shown in Figure 73 for single-ended signals calibration and Figure 74 for
differential and common-mode signals calibration. Set Vg = 3.3V.
Calibrate the Signal Generator output for the following settings:
a. Frequency: 2.97Gbps PackedPixel data, 74.25MHz clock
b. Pattern: MHL Gray Ramp data streams
c. Rise/fall times: Common-mode signal 600ps (20% - 80%), Differential signal 100ps (20% - 80%)
d. Swing voltages: Common-mode signal 360mV, Differential signal 800mV
e. DClevel of the output single-ended signal: Vg — 540mV
Set intra-pair skew: Differential skew +40ps, Common-mode skew +40ps.
(Make the positive channel lead the negative channel in time, which is called positive skew direction.)
Apply the same amount of jitter for clock and data and set the jitter frequency to 7MHz.
Calibrate the Signal Generator and Jitter Generator to create data eye diagram which is marginal to TP1
specification.
a. Adjust the jitter to the TP1 maximum amount specified in MHL Spec Figures 13-15.
b. Adjust the differential signal swing to create the marginal eye diagram specified in MHL Spec
Figure 13-14.
Connect the equipment as shown in Figure 75.
Set the oscilloscope to the following condition:
a. Sampling rate >= 20Gs/sec
b. Sampling length >=0.5msec
c. Low pass filtering for the MHL Clock signal: f3qg = 500MHz
d. Software CRU for the MHL Clock signal: 1* order, 3dB Bandwidth = 4MHz
e. Histogram Window Vertical Width =5mV
Measure and record the eye diagram with reference equalizer (equalized eye diagram).
Measure and record the eye diagram without reference equalizer (non-equalized eye diagram).
Connect the equipment as shown in Figure 74.
Set intra-pair skew: Differential skew -40ps, Common-mode skew -40ps.
Repeat steps 4 to 7 for negative skew direction.
If either the equalized or non-equalized eye diagram meets the MHL Data Eye diagram spec for each of
positive and negative skew cases, then PASS; otherwise FAIL.
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8 Appendices
8.1 Capability Declaration Form (CDF)

Each Adopter submits their system for compliance testing accompanied by a CDF. The CDF specifies the capabilities
of the system, such as the list of supported video and audio modes.

The CDF uses fields defined in this CTS. Fields are listed in Table 8-1 with definitions. In all cases, definitions for
these fields or features as written in the MHL Specification take precedence over the simplified definitions listed
here.

Table 8-1. CDF Field Definitions

CDF Field Name CDF Field Definition

CDF_AUDIO_2CH_32kHz Device supports 2-channel audio at 32KHz sample rate.
CDF_AUDIO_2CH_44kHz Device supports 2-channel audio at 44.1KHz sample rate.
CDF_AUDIO_2CH_48kHz Device supports 2-channel audio at 48KHz sample rate.
CDF_AUDIO_SAMPLE_SIZE Define the sample size (in bits) of audio data.
CDF_AVI_SUPPORT Device supports AVI InfoFrames.

CDF_CR_ADOPTER_ID_H High-order byte of 16-bit MHL ADOPTER ID register.
CDF_CR_ADOPTER_ID_L Low-order byte of 16-bit MHL ADOPTER ID register.
CDF_CR_AUD_2CH Device supports 2-channel audio.

CDF_CR_AUD_8CH Device supports 8-channel audio.

CDF_CR_BANDWIDTH Define maximum TMDS bandwidth (refer to Specification).
CDF_CR_DEVICE_ID_H High-order byte of 16-bit MHL DEVICE ID register.
CDF_CR_DEVICE_ID_L Low-order byte of 16-bit MHL DEVICE ID register.
CDF_CR_INT_SIZE Number of Interrupt Registers.

CDF_CR_LD_AUDIO Logical Device Map: device supports audio handling.
CDF_CR_LD_DISPLAY Logical Device Map: device supports display output.
CDF_CR_LD_GUI Logical Device Map: device support graphical user interface.
CDF_CR_LD_MEDIA Logical Device Map: device supports media handling.
CDF_CR_LD_RECORD Logical Device Map: device supports recording.
CDF_CR_LD_SPEAKER Logical Device Map: device supports audio output.
CDF_CR_LD_TUNER Logical Device Map: device includes tuner control.
CDF_CR_LD_VIDEO Logical Device Map: device supports video handling.
CDF_CR_MHL_VER_MAIJOR Major MHL Specification revision supported by device.
CDF_CR_MHL_VER_MINOR Minor MHL Specification revision supported by device.
CDF_CR_MHL_VERSION Combination of MHL_VER_MAJOR and MHL_VER_MINOR.
CDF_CR_POW Define the supported power mode (refer to Specification).
CDF_CR_RAP_SUPPORT Device supports RAP sub-commands.
CDF_CR_RCP_SUPPORT Device supports RCP sub-commands.
CDF_CR_SCRATCHPAD_SIZE Number of Scratchpad Registers for WRITE_BURST.
CDF_CR_SP_SUPPORT Device supports WRITE_BURST (Scratchpad).
CDF_CR_STAT_SIZE Number of Status Registers.

CDF_CR_SUPP_ISLANDS Device supports data islands.

CDF_CR_SUPP_PPIXEL Device supports PackedPixel mode.
CDF_CR_SUPP_RGB444 Device supports RGB 4:4:4 color space.
CDF_CR_SUPP_VGA Device supports VGA (640x480) video mode.
CDF_CR_SUPP_YCBCR422 Device supports YcbCr 4:2:2 color space.
CDF_CR_SUPP_YCBCR444 Device supports YcbCr 4:4:4 color space.
CDF_CR_UCP_RECV_SUPPORT Device supports receiving UCP sub-commands.
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CDF Field Name

CDF Field Definition

CDF_CR_UCP_SEND_SUPPORT

Device supports sending UCP sub-commands.

CDF_CR_VT_CINEMA

Device supports Cinema video type (refer to Specification).

CDF_CR_VT_GAME

Device supports Game video type (refer to Specification).

CDF_CR_VT_GRAPHICS

Device supports Graphics video type (refer to Specification).

CDF_CR_VT_PHOTO

Device supports Photo video type (refer to Specification).

CDF_D_ACCEPTS_POWER_FROM_SOURCE

Dongle device accepts VBUS power input from Source.

CDF_D_CM_CABLE_END_DISTANCE

Define common-mode length of Dongle’s captive cable.

CDF_D_CM_CABLE_START_DISTANCE

Define common-mode length of Dongle’s captive cable.

CDF_D_CM_TERM_DISTANCE

Define common-mode length of Dongle’s termination.

CDF_D_DF_CABLE_END_DISTANCE

Define differential length of Dongle’s captive cable.

CDF_D_DF_CABLE_START_DISTANCE

Define differential length of Dongle’s captive cable.

CDF_D_DF_TERM_DISTANCE

Define differential length of Dongle’s termination.

CDF_D_MAX_CBUS_CAP

Define maximum CBUS capacitance of Dongle.

CDF_D_MAX_POWER_DOWN

Define maximum wait time when powering down Dongle.

CDF_D_MAX_POWER_UP

Define maximum wait time when powering up Dongle.

CDF_D_MAX_STANDBY_TO_ACTIVE

Define maximum wait time from Standby to Active.

CDF_D_POWERED

Define if Dongle is powered or unpowered.

CDF_DDC_SEGMENT_READ_SUPPORT

Device supports DDC Segment Read commands.

CDF_HDCP_SUPPORT

Device supports HDCP.

CDF_HDCP_REPEATER

Device is an HDCP Repeater, internally decrypting and re-
encrypting the content stream, as defined in the HDCP
Specification.

CDF_LOG_DEV_MAP_CHANGE

Device allows Logical Device Map to change in real-time.

CDF_PROC_SET_ACTIVE

Define procedure to set Device into Active mode.

CDF_PROC_SET_STANDBY

Define procedure to set Device into Standby mode.

CDF_PROC_SOURCE_POWER_STANDBY

Define if Source Device can output VBUS in Standby.

CDF_RAP_SUPPORT

Device supports RAP sub-commands.

CDF_RCP_RECEIVE

Device supports receiving RCP sub-commands.

CDF_RCP_SEND

Device supports sending RCP sub-commands.

CDF_SINK_CABLE_DETECT_TO_R_DISCOVER

Define max wait time from Cable Detect to Z¢gys check.

CDF_SINK_CM_TERM_DISTANCE

Define common-mode length of Sink termination.

CDF_SINK_DF_TERM_DISTANCE

Define differential length of Sink termination.

CDF_SINK_MAX_STANDBY_TO_ACTIVE

Define max wait time from Standby to Active.

CDF_SINK_WAKE_FROM_STANDBY

Define max wait time from power-off to Standby.

CDF_SOURCE_YQ_FULL

Device support full-range colors with YQ field.

CDF_SRC_POWERED

Device is powered.

CDF_SRC_PROC_DF_SIGNAL_ONLY

Define procedure to output differential signal only.

CDF_SRC_PROC_STANDBY_DISCOVERY

Define procedure to change from Standby to do discovery.

CDF_UCP_RECV_APPLICATION

Define application which supports UCP receiving.

CDF_UCP_RECV_SUPPORT

Device supports receiving UCP sub-commands.

CDF_UCP_SEND_APPLICATION

Define application which supports UCP sending.

CDF_UCP_SEND_SUPPORT

Device supports sending UCP sub-commands.

CDF_VIDEO_1080i_50

Device supports 1080i/50Hz video mode.

CDF_VIDEO_1080i_60

Device supports 1080i/60Hz video mode.

CDF_VIDEO_1280x720P_50_3D_Frame

Device supports 720p 3D / 50Hz Frame Sequential mode.

CDF_VIDEO_1280x720P_50_3D_Top_Bottom

Device supports 720p 3D / 50Hz Top-Bottom mode.

CDF_VIDEO_1280x720P_60_3D_Frame

Device supports 720p 3D / 60Hz Frame Sequential mode.

CDF_VIDEO_1280x720P_60_3D_Top_Bottom

Device supports 720p 3D / 60Hz Top-Bottom mode.

CDF_VIDEO_1920x1080i_50_3D_Left_Right

Device supports 1080i 3D / 50Hz Left-Right mode.
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CDF Field Name

CDF Field Definition

CDF_VIDEO_1920x1080i_60_3D_Left_Right

Device supports 1080i 3D / 60Hz Left-Right mode.

CDF_VIDEO_1920x1080p_24_3D_Frame

Device supports 1080p 3D / 24Hz Frame Sequential mode.

CDF_VIDEO_1920x1080p_24_Top_Bottom

Device supports 1080p 3D / 24Hz Top-Bottom mode.

CDF_VIDEO_3D

Device supports 3D video.

CDF_VIDEO_480i_60_2X

Device supports 480i / 60Hz (2x replication) video.

CDF_VIDEO_480i_60_4X

Device supports 480i / 60Hz (4x replication) video.

CDF_VIDEO_480p_60

Device supports 480p / 60Hz video.

CDF_VIDEO_480p_60_2X

Device supports 480p / 60Hz (2x replication) video.

CDF_VIDEO_576i_50_2X

Device supports 576i / 50Hz (2x replication) video.

CDF_VIDEO_576i_50_4X

Device supports 576i / 50Hz (4x replication) video.

CDF_VIDEO_576p_50

Device supports 576p / 50Hz video.

CDF_VIDEO_576p_50_2X

Device supports 576p / 50Hz (2x replication) video.

CDF_VIDEO_576p_50_4X

Device supports 576p / 50Hz (4x replication) video.

CDF_VIDEO_720p_50

Device supports 720p / 50Hz video.

CDF_VIDEO_720p_60

Device supports 720p / 60Hz video.

CDF_VIDEO_PACKEDPIXEL

Device supports PackedPixel mode.

CDF_VIDEO_RGB

Device supports RGB color space.

CDF_VIDEO_VGA

Device supports VGA video mode.

CDF_VIDEO_YCBCR_422

Device supports YCbCr 4:2:2 color space.

CDF_VIDEO_YCBCR_444

Device supports YCbCr 4:4:4 color space.

CDF_VIDEO_YCC_FULL

Device supports full-range YCbCr.

8.2 TestResults Form (TRF)

The Test Results Form is created by an authorized test center (ATC) while performing the tests from this CTS on the

device under test (DUT).

END_OF_DOCUMENT
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DOCUMENT REVISION HISTORY

Information in the following change history is intended for use by the author and developers of this document, and
not for general distribution to MHL adopters.

Do not use any header formats in this section, so that no entries from these pages appear in the document’s Table
of Contents.

Entries with multiple pages indicate multiple edited points in the document. When a specific page number appears
more than once in an entry, it indicates multiple edits on that page.

If a bookmark cross-reference appears with the words Error! Bookmark not defined., or a heading cross-reference
appears with the words Error! Reference source not found., it means a link is unresolved in Word. Change the link
to a proper target, or re-code it as plain text. Note that page numbers which are not actual cross-reference links to
targets may be out of step with revisions to the document, and may not point to the exact page of the change.

Rev | Date Author | Page(s) | Change
21 2012-10-22 | WA 2,30 Change version to 2.1; delete prior change history; add entries to
fc01 change summary.

Replace all uses of CDF_SRC_CBUS_THRESHOLD_YV,
CDF_SINK_CBUS_THRESHOLD_V, and
CDF_D_CBUS_THRESHOLD_V with “measure at 50%...”. Per
5CTT, 10/19.

Remove CDF_SRC_CBUS_THRESHOLD_YV,
CDF_SINK_CBUS_THRESHOLD_V, and
CDF_D_CBUS_THRESHOLD_V from CDF field listing. Per 5CTT,

10/19.
2012-10-23 | WA 15 Insert warning note "no changes to configuration" allowed. Per
5CTT, 10/15.
15 Insert warning note "care taken to clear nearby devices..." Per 5CTT,
10/15.
2012-10-24 | WA 390 Remove CDF_VIDEO_1920x1080i_24_Top_Bottom from appendix
listing. Per Sony/ /Tao, 10/24.
2012-11-30 | WA 180 Fix typo in refs in 4.3.17.1. Per SIMG/LB, 11/21.{BGZ#24340}
181 Fix typo in step #10 in 4.3.17.1. Per SIMG/ LB, 11/21.{BGZ#24340}
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Rev | Date Author | Page(s) | Change
21 2012-12-18 | WA 91 Replace VOH steps #11-13 in 3.3.7.5. Per SIMG/LB,
fcO1 12/17 {BGZ#25319}
155 Replace VOH step #11 in 4.3.6.4. Per SIMG/LB, 12/17 {BGZ#25319}
232 Replace VOH step #11 in 5.3.6.4. Per SIMG/LB, 12/17 {BGZ#25319}
83 Replace Req'd Meth in 3.3.5.3. Per SIMG/LB, 11/21.{BGZ#25906}
2012-12-19 | WA 230 Remove unnecessary step #20. Per SIMG/LB, 12/19.{BGZ#25884}
92 Add step to make DUT drive HIGH time observable in 3.3.8.1. Per
SIMG/LB, 12/19.{BGZ#26407}
98 Add step to make DUT drive HIGH time observable in 3.3.11.2. Per
SIMG/LB, 12/19.{BGZ#26407}
156 Add step to make DUT drive HIGH time observable in 4.3.7.1. Per
SIMG/LB, 12/19.{BGZ#26407}
163 Add step to make DUT drive HIGH time observable in 4.3.10.2. Per
SIMG/LB, 12/19.{BGZ#26407}
233 Add step to make DUT drive HIGH time observable in 5.3.7.1. Per
SIMG/LB, 12/19.{BGZ#26407}
239 Add step to make DUT drive HIGH time observable in 5.3.10.2. Per
SIMG/LB, 12/19.{BGZ#26407}
2012-12-20 | WA 70 Reverse the order of steps 3 & 4 in 3.2.8.1. Per SIMG/LB,
12/18.{BGZ#26520}
21 2013-01-28 | WA 23 Add new TPA boards for Direct Attach to Table 2-1, with note. Per
fc02 SIMG/BS, 1/15.

Replace “Source TPA-P-WT” with “Source TPA-P-WT or DirSource
TPA-R-WT” throughout Section 3.

31, 33, 34, 35, 36, 38, Change figures 17, 18, 19, 20, 21, 22, 23, 25 to add
39,41 DirSource TPA-R-WT.

40, 40 Obsolete tests 3.1.1.8, 3.1.1.9, replace with 3.1.1.17 thru 20.

Above changes from “ CTS-2_1_Main-based_on_2_0_fc06-2012-09-11-1700-w_bgz_rev08_BSung_Review.docm”,
SIMG/B. Sung, 1/15.
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MHL™ (Mobile High-definition Link) Compliance Test Specification
Subdocument Title: Main Required Methods

Revision 2.1

April 2013 Release Candidate fc02
Rev | Date Author | Page(s) | Change
21 2013-01-28 | WA 42 Test 3.1.1.11 is replaced by 3.1.1.17.
fc02
42 Test 3.1.1.12 is replaced by test 3.1.1.18.
45 Test 3.1.1.15 is replaced by test 3.1.1.19..
45 Test 3.1.1.16 is replaced by test 3.1.1.20.
46-50 Insert new tests 3.1.1.17-3.1.1.20.
118,118, 119, 121, 122, | Change figures 30, 31, 32, 33, 34, 35 to add DirSink
124 TPA-R-WO.
Replace “Sink TPA-P-WO” with “ Sink TPA-P-WO or DirSink TPA-
R-WO” throughout Section 4.
123,131 | Add Source TPA-P-WT to equipment in 4.1.1.4, 4.1.1.8.
2013-02-05 | WA 125 Add 2 steps to 4.1.1.4.
125,128 | Add DirSink TPA to Figs 34, 36.
126,126 | Add step #7,9-16in4.1.1.5.
129,129 | Add step #7,9-16 in4.1.1.5.
132 Add 2 steps to 4.1.1.8.
201 Add step to 5.1.1.6.
369, 372 | Distinguish References in 7.2.1.4,7.2.1.5 by length.
370 Add fig to 7.2.1.4 for cable length.
371,373 | Divide 7.2.1.4, 7.2.1.5 to 2 methods by cable length.
380 Update References section in 7.2.1.12.
384 Add 7.2.1.16 Minimum CLK Swing Test for cables.
388 Add 7.2.1.17 Eye Diagram test for cables.

Above changes from “ CTS-2_1_Main-based_on_2_0_fc06-2012-09-11-1700-w_bgz_rev08_BSung_Review.docm”,

SIMG/B. Sung, 1/15.
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MHL™ (Mobile High-definition Link) Compliance Test Specification
Subdocument Title: Main Required Methods

April 2013 Release Candidate fc02
Rev | Date Author | Page(s) | Change
2.1 2013-02-05 | WA 19 Add figure with photo of MHL Test Cable (20cm).
fc02
20 Add 2 figures, with Dir. Att. Source and Sink Cables.
75 Add note #4 to CBUS Test intro, re: Dir. Att. devices.
75 Add note #5 to CBUS Test intro re: slow-booting devices.
84, 84, Fix step #5 to allow new devices, with CDF_ field, in 3.3.5.3, 3.3.5.4,
85 3.3.5.5. Per SIMG/ES, 1/10.{BGZ#26423}
88 Clarify step in 3.3.6.4.
116 Add 3.3.23.4 for Prediscovery Current test.
116 Add 3.3.23.5 for Postdiscovery Current test.
148 Add clarifying note in 4.3 intro for DC-pow Sinks.
148 Add clarifying note in 4.3 intro for Dir. Att Sinks.
189,190 | Add step #1 to skip for unpowered Sink in 4.3.24.1, 4.3.25.1.
189 Change test steps in 4.3.24.1 for DC-pow Sink.
268 Add steps to 5.3.24.1 for DC-pow Dongle.
Above changes from file “CTS-2_1_Main-fc07-2012-10-04-w_bgz_ESEIM.docx”, SIMG/E.Seim, 1/10.
2013-02-05 | WA 155,232 | Add note re: overshoot measurement in 4.3.6.4, 5.3.6.4. Per
SIMG/ES, 2/05.{BGZ#26867}
229 Clarify step #8 in 5.3.5.1. Per SIMG/ES, 2/05.

Above changes from file “CTS-2_1_Main-fc01-2012-12-19-w_bgz_ESEIM.docx”, SIMG/BSung, 2/05.
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MHL™ (Mobile High-definition Link) Compliance Test Specification
Subdocument Title: Main Required Methods

Revision 2.1

April 2013 Release Candidate fc02
Rev | Date Author | Page(s) | Change
2.1 2013-02-05 | WA 51,136 Change 'or' to 'and' in step #1 of 3.2.2.1,4.2.2.1.
fc02
68 Mark step in 3.2.6.4 for continuous monitor.
68 Move PATH_EN=1 step in 3.2.6.4.
69 Add step #2 to 3.2.8.1.{BGZ#25904}
72 Iterate 3.2.9.3 on video modes,{BGZ#26541}
133 Clarify video support needed in 4.2.1.1.{BGZ#25011{BGZ#26643}
133 Clarify video modes in steps in 4.2.1.1.
134,208 | Allow skip of 60Hz mode in steps in 4.2.1.2,5.2.1.2.
135,210 | Add 1080p50 to valid video modes for 4.2.1.4, 5.2.1.4.
135 Clarify test title "in Normal Mode" in 4.2.2.1.
137 Add 4.2.2.4 "Video Formats in PackedPixel Mode".{BGZ#25868}
143,143 | Enhance 4.2.6.1, 4.2.6.2 to include RCP with and without PRESS.
145,219 | Clarify list of video modes checked in 4.2.8.1, 5.2.8.1.{BGZ#26377}

207, 208, 214 Add 'downstream display' to eqpt for 5.2.1.1,5.2.1.2,5.2.5.1.

215

Clarify step #1 in 5.2.5.1.

220

Add 3D Video Format in PP Mode test 5.2.8.3.{BGZ#26875}

Above changes from file “CTS-2_1_Main-fc01-2012-12-19-w_bgz_V]F Edits_01_11_13.docx”, SIMG/V.F., 1/27.
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MHL™ (Mobile High-definition Link) Compliance Test Specification Revision 2.1
Subdocument Title: Main Required Methods

April 2013 Release Candidate fc02
Rev | Date Author | Page(s) | Change
21 2013-02-05 | WA 297,298 | Fix typo in Objective in 6.3.10.4, 6.3.10.5. Per SIMG/LB,
£c02 1/10.{BGZ#26712}
2013-02-06 | WA 114 Make 3.3.23.1 obselete and point to 3.3.23.5. Per SIMG/ES,
2/06.{BGZ#25019}
91 Add note about measuring with overshoots to 3.3.7.5. Per SIMG/ES,
2/06.{BGZ#26867}
114 Add 3.3.23.4 reference to note in 3.3.23.1. Per SIMG/ES,
2/06.{BGZ#25019}

277,287, | Clarify step in 6.3.3.5, 6.3.6.2, 6.3.6.3, 6.3.6.4, 6.3.6.5, 6.3.7.1 for
288, 289, | DCAP_RDY and DCAP_CHG. Per SIMG/ES, 2/06.{BGZ#26707}
290, 292

325, 325, 326, Change wait time in step in 6.3.12.1, 6.3.12.2, 6.3.12.3, 6.3.12.4,
327,328, 329, 6.3.12.5,6.3.12.6,6.3.12.7, 6.3.12.8, 6.3.12.9. Per SIMG/ES,
329, 330, 331 2/04.{BGZ#26936}

227,228 | Change 5.3.4.2 to work with Dongle which cannot accept Source
power. Per SIMG/ES, 2/04.{BGZ#26939}

117 Re-word step #10 in 3.3.23.5. Per SIMG/ES, 2/07 {BGZ#26707}

27 Add note in Section 2 re: 3D patterns. Per SIMG/MS,
1/28.{BGZ#24922}

72 Clarify step to use 3D PackedPixel pattern in 3.2.9.3. Per SIMG/MS,
1/28.{BGZ#24922}

2013-02-08 | WA 46, 46, 48, 49, Clarify eqpt step in 3.1.1.17, 3.1.1.18, 3.1.1.19, 3.1.1.20. Per

49, 50 SIMG/BSu, 2/08.

2 Change DOCPROPERTY {Release Date} to “April 2013”.

all Change copyright date form 2012 to 2013.

189 Modify many steps in Req'd Meth in 4.3.24.1 to allow for DC-

powered Sinks. Per SIMG/ES, 2/08.

144,218 | Rearrange steps in 4.2.7.1, 5.2.7.1. Per SIMG/ VF, 2/08.{BGZ#26520}

Modify step #1 in 4.3.24.1 to include CDF_SINK_DC field. Per
SIMG/ES, 2/11.{BGZ#26988}

This document was delivered to SIMG Engineering for review on 2013-02-08.
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Subdocument Title: Main Required Methods

Revision 2.1

April 2013 Release Candidate fc02
Rev | Date Author | Page(s) | Change
21 2013-02-12 | WA 189 Modify step #1 in 4.3.24.1 to include CDF_SINK_DC field. Per
£c02 SIMG/ES, 2/11.{BGZ#26988}
40, 40 Re-word objective in 3.1.1.8, 3.1.1.9 to point to new tests. Per
SIMG/BSu, 2/12.
368, 369, | Insert missing stepin?7.2.1.2,7.2.1.3,7.21.8,7.2.1.9,7.2.1.10. Per
377,378, | SIMG/BSu, 2/12.
379
384 Replace tests 7.2.1.16 and 7.2.1.17 with new write-ups and figures.

Per SIMG/BSu, 2/08.

This document was delivered to 5CTT for review on
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