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Tradltlonal PCB Measurements KEYSIGHT

*Test Coupon Example:
15cm (typ)

/
\

L1/50 @ L3/50
L1/28 e L7/50
L1D/100 e L11D/100

L1D/100 ® L11D/100

sParameters = Impedance (SE & DIFF)
*Required Tolerance = £10%

TECHNOLOGIES

Unlocking Measurement Insights for 75 Years

*L.1/50 trace measurement example

®
L1/28 ® s
L1D/100 v, @ & o L11D/100
LiD/A0r e o= e ® e L11D/100

nse 3otimulus 4 Mke/Analysis 5 Instr State
P 711 Impedance 5. @/ Ref 50.00 @ [FL Zr FL{RT)] \
7 1
79-99 =1 5.0000|5 (00000 m_ 50.280 & Tri: pass
2 4.9595|ns (1.4868 m) 653.35 0
70-00 1 paan: 511381 o
s.dev: 76]265 mn
65.00 p-p: 313.00 mo
60.00
55.00
50.00
45.00 -
< ~
40.00 1 S 1 ! =
Test Region
(typ 30t 700/ of trac Ien th)
st yp 0 0 e g
-619.9p*% 0. 619. ap* 1.240n ; 2.480n 3.100n 3.720n

n* 5.570n*
IFBW 7 z W [Fu
Testi:l\hzard ) Execute Test ile |' ? || X

~Test List Instruction ———————————
5< S || # Description Parameter Pess/Pail Average  Min  Max  Stddev | A || Apply probe on Port 1
L—?—J 1 Testl T W Pass 5140 5L20 5150 763m0 to DUT. @
Measure
S ou o

v Finish

Hold Svc| 2013-09-17 19:38

: . Agilent Technologies
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Manual Procedure on VNA KEYSIGHT

TECHNOLOGIES

Unlocking Measurement Insights for 75 Years

v" Set Time Domain Parameters

- Stimulus to Low Pass Step
- Set Freq Low Pass

Calibrate

Fixture Compensation

Enable Fixture Simulator: BalUn, Diff Z, Z Conv
Enable Time Transform

Format Lin Mag

MRK1 Search Target 0.5 (probe open)

MRK2 Search Target 0.5 (probe measuring)

Set MEAS RANGE from 30%MRK1 to 70%MRK2
Enable LIMIT TEST

N X X X X X X X

Agilent Technologies




AGENDA KEYSIGHT
TECHNOLOGIES

Unlocking Measurement Insights for 75 Years

- Traditional PCB Measurements

- Dedicated VNA for PCB Measurements

- Summary & Closure

4.2 Agilent Technologies



=y ™

PCB I\/Iarket Trends

s [

Trends:
*Higher data rates
*Tighter impedance control

Measurements:
sImpedance (TDR)
«Sample or 100% testing
*Required tolerance = 5%
eIn-circuit test (non-coupon)

=Need more accurate and higher
bandwidth instrument

KEYSIGHT

TECHNOLOGIES

S " Unlocking Measurement Insights for 75 Years
el ]
L z: uuuuuuu g Ante n n a

Trends:

More PCB integrated antennas
More PCB suppliers manufacture
antennas

Measurements:
*Return loss (S-parameters)
*100% testing

=>Need to measure in both time and
frequency domains

Agilent Technologies
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Use Models KEYSIGHT

TECHNNOILNGIEQ

Manual Testing

o; °
5 l 51 i USB
« footswitch (*1)

FAIL PASS Test Insert

Agilent Technologies
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ES5063A PCB Analyzer KEYSIGHT

TECHNOLOGIES

Unlocking Measurement Insights for 75 Years

The Best Solution for PCB Manufacturing Test

* Frequency Range 4.5/8.5/18 GHz
 Number of Ports 2 or 4 w/ switch U1810B
 Time Domain YES
* Frequency Domain YES
» Topology SE & DIFF
» PCB Dedicated GUI YES
» Error Correction Deskew, Deskew&Loss,
and Electronic Cal
ESD Robustness YES

» More Accuracy and R&R*
» More ESD Robustness
» Dedicated GUI for PCB Measurements

» The lowest cost solution in the industry

* Repeatability & Reproducibility

Agilent Technologies
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More Accuracy and R&R* KEYSIGHT

* Repeatability & Reproducibility TECHNOLOGIES
Unlocking Measurement Insights for 75 Years
Definitions:
Accuracy Repeatibility Reproducibility
How close is the How close is a series of How close are a series of
measurement to the measurements on one measurements by several
true value? part by one person? people on the same part on
the same equipment?
True
value True True
value value
Operator A
Operator
B
Operator C
Accuracy Repeatibility Reproducibility

(Source: IPC-TM-650 Number 1.9 Measurement Precision Estimation for Variables Data)

'-- - .|'
s

Agilent Technologies




Accuracy Verification using a KEYSIGHT
NIST Traceable Standard TECHNOLOGIES

Unlocking Measurement Insights for 75 Years

Measurement results are T11 Verification (25 ohm ailine)
within 0.1 ohm of 25 ohm jg
airline standard. _50
§45 —
§ 40
DUT: 25 ohm airline 8 3 f
. g R R £
(85052B Verification Kit) — \ ] e
25 ‘—PCB :L\nalyzer i
%90E+00 2.0E-10 4.0E-10 6.0E-10 8.0E-10 1.0E-09 1.2E-09 1.4E-09
time [sec]
T11 Verification (25 chm airline)
30
29
28
§27
%26
The verification kit includes 5>
measurement data and uncertainties gzz _
which are traceable to National ” —een e
Institute of Standards and 20 [ ‘
2.0E-10 2.5E-10 3.0E-10 3.5E-10 4.0E-10 4.5E-10 5.0E-10 5.5E-10 6.0E-10
TeChnOIOgy (NIST) time [sec]

Agilent Technologies
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R&R Evaluation (average and Range Method) KEYSIGHT

TECHNOLOGIES
_ Single-ended | Differential
R&R 0.010 ohm 0.020 ohm
DUT: R&R Evaluation Board Test Conditions
(unused ports left open) 3 operators
«7 DUTs
DUT Length = 22 cm *3 measurements on each DUT
< > *Average impedance within 30-70%
RSR- TEST 0 of the DUT length used for R&R
calculations

Differential 100 ohm trace

NOT FOR SALE

Agilent Technologies



Error Correction Techniques

22
SIGNAL INTEGRITY

BY HOWARD JOHNSON, PhD

Freguent obsession

recently encountered yet anather pe-board -trace specification writ-
tan in the frequency domain. Why do people da that?

This particular specification

calls for a worst-case trace loss of —3

dB at 11.2 GHz The trace poes inside a piece of test equipment

that works at 3.2 Ghps.

The specified frequency, 112 GHs, is much higher than the system
data rate, You may infer from the specificarion that the system designer
wants an evmemely clean channel with rise and fall times far shorer

than the data-bit interval

Unfocunately, the specification may
tmpily 8 clean channel, but 1t doesr
specify one. All it =y 5 "wors-casd
trace loss of —3 dBat 1.2 GHz”

A number of sytems that meet
this overly stringent specification fal
to deliver pood performance st 3.
Chbps.

For example, 3 10th-urder, Butter
worth brick-wall lowpass filter with
& —3-dB cutofl residing precisely af

No lime-domain
instrument can
surpass the accu-
racy, sensitivity,
noise floor, and
autocalibration rou-
tines inherenttoa
network analyzer.

11.2 GHz satisfies the specification]

toa tee, bat its time-ds
rings prodigiousty.

Similarly, 2 poorly terminated
transmission lise with hideous over-
shoot could suill meet the letter of the
specification, but probably not vour
ides of 2 “clean channel”

embipuity in this specifica-

tion derives partly from its frequency-

d oriensation and party from its
lack of detail.

To addres the lack of detil, you
could add more frequency poinis to
the specification: stipulste both mag-
nitude and phase information: and call
for a smooth, menotonic fequency re-
sponse. Thes additions make 3 more
impressive-soundiing specification but

38 EDN | OCTOBER 12 2006

(Source: EDN Oct 12, 2006)

fail b direct ly address your main con-
cem: time-domain pedfommance.

specify a time-domsin test. My pre-
ferred arranpement is a sep-
test. The test should call ot four
main paints:

#The amplitude, rise time, and
source impedance of the required sep
source.

= The method of connection to the
system. Always provide test connec-
tors for this purpose.

» The test load (3001, or 1000 dif-
ferential, in most cases),

& A template for the received step.

A pood remplate specifies the re-
quired minimum and maximum rise
time and may sbo require & mono-
tonic step respanse of etherwise limit
the size and number of ripples.

Make sure the template depicts the
signal shape resulting from excita-
tien with your practical test source,
not just the aw “idealized” step re-
sponse of the system given a perfect
steg input.

Frequency-domain instruments can
play an imponaat role in the mes-
surement process but should net be
the main focus of yous specification.

For example, if vou have & vector-
metwork enalyzer and you know how
50 e L, You can measure the 5-pa-

plate.
I like this hybrid appro
a0 time-domain nstrum|

KEYSIGHT

TECHNOLOGIES

Unlocking Measurement Insights for 75 Years

Error correction techniques enables you to
measure the true performance of your
device, not your measurement system.

=== No time-domain

== Instrument can

use & network enalyzer, d
these advantsges, noe |

‘Time matters EDN

10 56 Howosd Joumant
s o0 vom0ge-TequiTiot
sin com/articialt

==2H surpass the accu-
racy, sensitivity,
noise floor, and
autocalibration rou-
tines inherent to a
network analyzer.

- Agilent Technologies
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Dedicated GUI for PCB Measurements KEYSIGHT

Unlocking Measurement Insights for 75 Years
E5063A Network Anal
1 Active Ch/Trace 2 Response 3 Stimulus 4 Mkr/Analysis 5 Instr State Resize
Ib T33 Impedance 2.000 0/ rRef 50.00 @ [F1 Zr FL{RT)]
60. 00 1
>1 0.0000[s (0.0000 m) 50. 844 o % Tri: Pass
2 2.8114|ns (B42.84 mm) 350.39 0
58.00 1 T :
56. 00 |
54.00
52.00 i
50. 00 i 4
48. 00 i
46. 00 !
44,00 i
42.00 !
40,00 :
-351.4p* 065‘0 351.4p* 702.9p* 1.054n* 1.406n* 1.757n* 2.108n* 2.460n* 2.ﬁ1n* 3.163n*
ESDE3A
Test Wizard B | > Brecute Test
-Instrument Configuration —————— - Test List ~Instruction
# Description Parameter Pass/Fail  Awverage Min Max Stddev | A Apply probe on Port
1 L1/DIFFI00  Tddil W Pass 00 00 010 128 m 3 to DUT @
2 L1/SE50 133 v Pass 5010 493 0 5630 849 mQ)
= S Measure

-01-10 14:41

- Agilent Technologies




Modes of Opeation

KEYSIGHT

TECHNOLOGIES

Unlocking Measurement Insights for 75 Years

Edit Test Mode
S *Define test parameters and generate test setup file.

Mew Test
Recall Test ‘ @ @ - ‘
P
Save Test Execute Test Edit Test _ g Test File
= ~ (Instrument
ﬂ DUT Test engineer configuration, test

determines list, limits, etc ...)
measurement
requirements.

'

i

:

i

Save Test As

Execute Test Mode
*Recall test setup file and execute test.

E Automated or
-—-- [> manual test, typically [> PASS / FAIL
|

performed by non-
DUT technical operator

Test File
(Instrument
configuration, test list,
limits, etc ...)

Agilent Technologies



30634
Test Wizard

Mew Test

®
Execute Test.
Save Test As

Edit Test

®

&

~

Test engineer
determines

measurement
requirements.

Execute Test Mode

*Recall test setup file and execute test.

DUT

Test File
(Instrument
configuration, test list,
limits, etc ...)

Automated or
manual test, typically
performed by non-

technical operator

KEYSIGHT

TECHNOLOGIES

Unlocking Measurement Insights for 75 Years

Test File
(Instrument
configuration, test
list, limits, etc ...)

[> PASS / FAIL

Agilent Technologies
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Edit Test I\/Iode

> Instrument Configuration

e

KEYSIGHT

TECHNOLOGIES

The E5063A PCB Analyzer provides two ports for measurement. By

connecting up to two U1810B USB Coaxial Switches (SPDT), the num

asurement Insigthor 75 Years

er

of available ports can be extended up to four.

ES063A
EORRENLAED o ) o ) e ) 2%
Instrument Configuration Mare tineiting
e
===
o | et ]

) Port1

Select the topology of Device Under Test (DUT).
@ = - External Switch Connection ——————————
) None

H @iPort 1 8 Fort 2
1
1

,,,,,,,,

- DUT Topology
I @ SE1P

: () SE1P & SE2P

: () SE1P & DIFFLP
© SE2P I
) DIFFLP

Finish

'-- - .|'
s

l-.-t
e

h
% =
A Agilent Techaoltgit= H‘K\
ﬁ 4 grtg:g,s iy
Ay Ew [
Faa"%t!‘ 3 =

Note:
*When connecting only one switch, the switch must be
connected to E5063A Port 1.
*When only one switch is connected and two switch
configuration (Port 1 & Port 2) is selected:
«In the Edit Test mode, a Warning message is
generated, but edit test is possible.
*In the Execute Test mode, an Error message is
generated and test execution is not possible.

Agilent Technologies
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Edlt Test Mode > Instrument Configuration

The available DUT Topology selections will

depend on the number of switches selected.

Note:
*The switch port number is shown in yellow and
the DUT port number is shown in orange.

*The DUT port number is used when defining
measurement parameters (ex. TDR on Port 3 is

T33).

-
E‘g Instrument Configuration Wizard

AAs KEYSIGHT

Select DUT Topology

Select the topolegy of Device Under Test (DUT).

- External Switch Connection

@ Mone
) Port L
) Port 1 & Port 2

-DUT Topology

@ SE1P
) SE2P
) DIFF1P

-
E‘g Instrument Configuraticn Wizard

- [

ﬂ Instrument Configuration Wizard

[

Select DUT Topology

Select DUT Topology

switch

port number B

DUT
port number

Select the topolegy of Device Under Test (DUT).

- External Switch Connection

) None
) Port 1

.

9Port18Part2 )

-DUT Topology

N\

@ SE1P

() SE1P & SE2P
(7) SE1P & DIFF1P
() SE2P

2 DIFF1P

N\

E5063A
port number ||

Finish

Select the topology of Device Under Test (DUT).

- External Switch Connection

) None
@ Port1
) Port 1 & Port 2

©) SE1P 8 SE2P

() SE1P & DIFF1P

Finish
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Edit Test Mode > Error Correction KEYSIGHT

TECHNOLOGIES
The Error Correction Wizard (recommended) provides a step-by-step guide

. Unlo klng Measurement lans for,75 Years

to perform error correction. Manual setup and execution is also possible by
selecting the appropriate method in the Error Correction table.

ESD63A
e B \> et e - 2)x]

~Error Correction Settings —
[ Require after Recall Test

fTopology Port(s) Method Status

.m Port 2 |F| o [Bte] || o WE
manual setup |
“" «The following error correction methods
eI are available:
: o *Deskew
________ . *Deskew and loss compensation
Full Calibration (ECal)
! Deskew & Lo

Agilent Technologies
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Why Error Correction? KEYSIGHT

TECHNOLOGIES

Unlocking Measurement Insights for 75 Years

Measure your device, not your
measurement system.

Cables, probes, switches, and
fixtures are no longer ideal at
USB today’s data rates.

footswitch

To get the most accurate information
about the device under test, you
. must account for errors introduced
probe(s) | Dy your measurement system, such
as delay, loss , and mismatch .

mismatch

Agilent Technologies




Error Correction Method Comparison KEYSIGHT

TECHNOLOGIES
Two common types of error correction methods (FAST): 1o vessuroment insighis for 75 veors

Deskew

Commonly used in time domain instruments @”‘
*Simple to perform [Tll [31

delay loss  mismatch

*Only corrects for delay

Full calibration (ECal)

Commonly used in frequency domain instruments ,
*Requires more standards |§ ‘i ‘blj |C;J

«Accounts for all major sources of error delay  loss  mismatch

Agilent Technologies




Edit Test Mode > Test Sequence

AAs KEYSIGHT
B 7| TECHNOLOGIES

f Test Sequence % - File Output gystem Security S
Auto Advance ot ¥ ||| | Qutput File Path © Qperator rasurement Insights for 75 Years

If):\;rest\'\;izard\ () Administratol
He Pazsword
Auto Scale On - - i

Auto Save [¥] Results [C]Trace [C] Touchstone

Fail Sign Off ¥,

Operator Instructions Window |0n b
( Back [ Next >

Svc| 2013-09-13 16:48

Test Sequence System Security

. ?eﬁt’\f'wzard@‘
«Auto Advance on *Operator: access

to Edit Test mode
without password. - g

*Beep

*Auto Scale vl

On

off | «Administrator: e
Fail Sign E password required - @

On

off |

to enter Edit Test ...
Mode e

Execute Test Edit Test

*Operator Inst Window

Agilent Technologies
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Edit Test Mode > Test List

KEYSIGHT
Dl B> 1 I TECHNOLOGIES

-Instrument Configuratio

~Test List

bl | # Description  DUT  Parameter Format Limit Type P Unlocking Measurement Insights for 75 Years
P 1 Testd SE1P (Port1) T1i Impedance  Absolute | L
| .

tour [l our o

€ Back \ Finish

*Edit Measurement

- General

[ -Time Domain ————
TestNol Measure |Time Domain 7 | [Z] Averaging | | DUT Length Auto
Description —

i Parameter |T11 | IFBW (Cable Length= 0s )
— E t Ty Rise Time  [10-80% Al 380
v
Operator Instructions |Setup i BEERNCE

[l Peeling

| | | T T [
: 1 Auto | 1 Marker | Data | -
File IA Scale IA Marker I‘ Sear I‘ Mem A @ Measure A

eEdit Limit
e wiarg B> et Tes e S 2]

it
on
-Horizontal Scale —————— -Vertical Scale ————————

Limit Test
’U‘u nu < > o (\J Y A Type | Absolute =
| | | | Limit Between Markers
[ ] (53 & Begin/End RN to
v i \U/ \W/ Tolerance = [E|
178 nifdy ;

File IA‘ ;:atlce. |A‘ Marker |A‘ ?;T:: IA‘ l\DJaet:1 |A‘ @ Measure

=1
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Edit Test Mode > Test List > Edit Measuement

M KEYSIGHT

?gﬁf%za,df‘ ? Edit Test Sl m Test List Mrm Eit Limit i i TECHNOLOGIES
-General -Time Domain ———————
el Measure |M | Aversging ||| ouTtengtn[ Ao | R | easurement Insights for 75 Years

4 ; |T Rise Time |10-00% ~
orma ance bt
Operator Instructions {Setup s

] Peeling

Description - [:Irn W (Cable Length = 0s )
Test1

; | Auto E Marker ! Data & Tark
[ File |A { ie=ps |‘ Marker Search Mem IA @ Measure \ Back | Mext >

Svc| 2013-09-13 17:25

Measure eParameters Available Not Available
5-Parameter

Topology: SE1P Topology: SE2P

T11 T11 T12
eFormat
T22 T23 T21 T22

Time Domain Freq Domain

. T33 T33 T34

Linear
Real T44 T43 T44
Imaginany
Group Delay Topology: DIFF1P
SWR
Phass Tdd11 Tdcll
Expand Phase
Positive Phase Tdd22 Tdc22

Smith{Lin/Phase)
Smith({Log/Phase) Tcdll Tccll

Srnith(Re/Tm])
Smith(R + X) Tcd22 Tcc22

Smith{G + jB) | Note:
ﬁg::[ﬁt::f;;::; . «Available parameters will depend on the selected instrument configuration.
PolarRem) || (ex. For Port 1 (one switch) and SE1P topology, T44 is not available.)

- *Equivalent S-parameters are available when frequency domain is selected.

Reflection Coef
Valt

Log Mag
Linear

Real

Agilent Technologies
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LIS & " PTT™ —_

Edit Test I\/Iode > Test List > Edit Measurement
;g::*:,v,za,d (] edierest @

eeeee

AAs KEYSIGHT

EZ TECHNOLOGIES

|
TestNo 1 Weasioe |TmeD e [T Averaging | easurement Insights for 75 Years
Description

Parameter [T11 -] W
Test1

Format Impedance &
Operator Instructions {Setup | s

| e Ja] A v 4] 32 4] 3 Ja

Svc| 2013-09-13 17:25

'Q DUT Length Wizard ==
Measure DUT Length

DUT Length

The DUT Length Wizard (recommended)
provides an automatic measurement of the @
DUT length. Manual entry is also possible using | =
the numeric entry box. |

and used to set the time span for time domain

The length of the DUT is automatically measured
measuremen ts.

1. Connect DUT to cables / probes.

2. Press Measure button.

The DUT length setting is used to set the | L .
optimum time span for time domain | \

measurements.
Close ) Finish |

Agilent Technologies
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Edit Test Mode > Test List > Edit L|m|t

] _ at — 2][x TECHNOLOGIES

increase /
decrease
scale
(1-2-5 step)

- Horizontal Scale

ES063A

Test Wizard Q > Edit Test

~Horizontal Scale

B

~Vertical Scale

LN LTV A
|

ORAON

- Limit Test

AAs KEYSIGHT

Measurement

Type | Absolute = |

Limit Between Markers
Begin/End (B

Tolerance % '|

pasurement Insights for 75 Years

File IA‘

Auto | | Marker | Data
Scale IA‘ M IA‘ Search IA‘ Mem |“

‘ @ Measure ( Back Finish

Svc| 2013-09-13 17:55

left right

~Vertical Scale

increase /

decrease

scale

(1-2-5 step) down up

W

Reference position
(left edge or center)

Click on software knobs

to enable mouse wheel.

*By specifying an area with the mouse, it
IS possible to zoom in on specific
sections of the response.

50624 Network Analyz
1 Active Ch/Trace 2 Response 3 Stimulus 4 Mki/Analysis _ 5Instr State Resize
»rurpd nce 5.000 @/ Ref 50.00 0 [2r FL(RT)]
% >3 5.06000 5,000 m 50,1
2 6.7953|ns (2.0372 m) 1. 04 o
51 383
- d 35/756 mo
65.00 p-pi 189.37 ma
0.00
55.00
50. — M
45.00
40.00
Zoom i
5.0 .
.00
5.00

-849.4p* 0. 849.4p* 1.699n* 2.548n* 3.398n* 4.247n% 5.096n* 5.946n% 6.935n* 7.645n*

Reference plane
|nd|cated by red I|ne

rance -
Fie |A‘ = |A| Marker |A‘ Yo |A‘ |A| I@Measuve ‘ | (Ba:k‘ Finish
{0l

Sve| 2013-09-13 18:08

- Agilent Technologies
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Edit Test Mode > Test List > Edit Limit
2 el 8] e

~Horizontal Scale ~Vertical Scale - Limit Test

AAs KEYSIGHT

EHX‘ TECHNOLOGIES

" N 4> = NV A Type | Absclute * pasurement Insights for 75 Years
|

Limit Between Markers

|
oze ® ©
1.74 ns/div -1.74 ns (/div

€ Back Finish

Svc| 2013-09-13 17:55

File *Auto Scale <Marker *Marker Search «Data Mem

Save Trace Data X 1 v | |Off [ Da;al -> Mem

Save Touchstone Y 2 Max

Save Image X&Y 3 Min Off
4 v Data

v Invert Color 5 Rize Time (10-90%) Memary

6 Rise Time (20-80%) Data & Memary
7
]
a

Note:
Markers 1 and 2 are reserved for defining the measurement range.

Agilent Technologies




AAs KEYSIGHT

e B]> e ST S S L [2Jx] TECHNOLOGIES
Vertical Scale ————— - Limit Test —

~Horizontal Scale

MeoN A~ v oA el

| | | Limit Between Markers
Begin/End (B

|
e e
W \w/ Tolerance : - % '|

File IA‘ ;::; I“ Marker IA‘ ;’:’:‘;’f I“ E:et:l i“ ‘ @ Measure

pasurement Insights for 75 Years

g

70 %

€ Back Finish

Svc| 2013-09-13 17:55

*Type
*Absolute limit test will perform pass/fail judgment on each point in the defined test area.
verage

Multceament  “AVErage limit test will perform pass/fail judgment on the average impedance value in the defined test area.
—— *Multi-segment limit test will perform pass/fail judgment based on the limit line defined in the limit table.

~ Limit Test -Limit Test

Type Type [Multi-segment = | #

Limit Between Markers Add s __+
Begin/End LI to : :

Type  Begin 5tim End 5tim Begin Resp End Resp

Agilent Technologies
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ES063A

Test W]zard

~Hori

W oA o<
|

o =9,
174 ns/div [N 174 ns

Edlt Test I\/Iode
L‘) Edit Test Error Co

\./w

i e —

> Test List > Edit Limit

- Limit Test

Type | Absclute =

Limit Between Markers

File |A‘

*The Limit Between
Markers feature enables
users to specify the length
of the trace to be tested.

i [A] v a]] S I*\ e &

onsq 3 Stimulus 4 Mki/Analysis 5 Instr Stgte

€ Back Finish
Svc| 2013-09-13 17:

M KEYSIGHT

TECHNOLOGIES

pasurement Insights for 75 Years

Controlled
Impedance
Coupon

ce 5.J000 0/ Ref 50.00 @ [F1 zZr

FlI(RT)]

s (0.0000 m)  50.280 &
Q

0
-619.9p* 0.4

_mﬁ—

T tW d | > Execute Test

<€

Test Region

(typlcally 30 to 70% of coupon Iength)

>

6\%0 5.579n

27X

..‘y 9 |
L_z‘_.."

: ,m m‘l;

eter Pass/Fail  Average Min Max Std dev
Pass 5140 5120 5150 763 m0)

k3 Apply probe on Port 1

j
Measure

Finish
ve| 2013-09-17 19:3:




I\/Iodes of Operation

KEYSIGHT

TECHNOLOGIES

Unlocking Measurement Insights for 75 Years

30634
Test Wizard

MNew Test

©,

Execute Test

Edit Test

Edit Test Mode

*Define test parameters and generate test setup file.

TestFile
(Instrument
configuration, test list,
limits, etc ...)

®

&

~

Test engineer

determines

measurement
requirements.

Agilent Technologies

5

Test File
(Instrument
configuration, test
list, limits, etc ...)




Execute Test Mode

‘ E‘ ‘ > Execute Test

an - Test List
\}9 w J| #  Description Parameter Pass/Fail  Average
g = 8 T
5 il e L1/DIFF100  Tddil v Pass 1600 100 Q 1010 128 m0)
2 L1/SES0 133 50102 4980 5030 94.9 m(l

3 ANT 544

0dB Ode 0dE

L 2]

~Instruction

Min  Max  Stddev | A ||| Apply probe on Port
1 &2 to DUT.

Measure

I Finish ‘

Operator Instructions
Customize operator prompts as
appropriate for your application.

'E Operator Instruction Setup “‘
Operator Instruction Setup
Preview
Apply probe on Port 1
Apply probe on Port 1 &2 1o DUT, & 2 1o DUT,

Apply probe on Port 1 & 2 to DUT.
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Saving Test Results
All test results are displayed on screen
in waveform and statistical format for

real-time analysis. Results can also be

saved to file for later inspection.
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AGENDA KEYSIGHT
TECHNOLOGIES

Unlocking Measurement Insights for 75 Years

- Traditional PCB Measurements
- PCB Market Trends
- Dedicated VNA for PCB Measurements
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THANK YOU !

ftp.agilent.com/Users/Spain

Need help?
contactcenter_spain@agilent.com
91 631 3300




