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High Level Positioning: Benchtop vs. Modular
Agilent Message: we have both!

Benchtop
strumer

L
w2
Tidw

Customer Considerations

iyt P Integrated CPU
_ Upgradable Flexibl
T P9 exible

Extensive Front-panel Compact Multi-

Specs Operation Footprint channel

Optimized Optimized for ATE

s For R&D Pagtahle Solutions Development =22
pi LeLE g

General Purpose, highly Standardized modules can be
Integrated “systems” with configured to create application-
optimized price/performance focused automated test solutions
Can be used in atest system Can be used as a single/general
(e.g. PXA in “Rack and Stack” ATE) function instrument (M9391A VSA)
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Why Modular?

e /1"

—

FIeX|b|I|ty and Latest
scalability technology

Small footprint throughput

* No duplicate * Direct  Assemble * New
displays and backplane custom technologies
front panels speed solutions — available early
» Support multiple one to many
channels in

compact space
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Delivering Agilent Measurement Technology and Quality in

Software & PXI/AXle/PCle
» World-wide development in US (CA, CO, WA), Switzerland, China, and India
* Home of Agilent design and simulation technologies and products
* Founding member of AXle Consortium
« Strong partnership with internal and external solution partners

_ RF/Microwave High Speed Digital, | / Chassis, Switching and
: : AWGs and Digitizers Basic Instruments
=="""PF MB190A o 3
EEIAZIFEEIL = AWG
%'.
:ﬁk s
NG 18
M9392A Signal ' - M9703A 5"‘_
Analyzer 89600B VSA 8 Channel Digitizer M9020A
Digitizer
New M9.381A VSG plus 26 GHz * Highest Performance ADCs & * Highest Throughput PXle Chassis
Vector Signal Analyzer
Leveraging Agilent RF Designs DACs * Fastest DMIM
. . . * Next Generation Digital Bus » Switches from DC to Microwave
» Signal Generation & Analysis

GoldenGate ~ Software / ' | Analyzers / l h- + many more /

Software and Hardware to take you from Design to Manufacturing

Design Simulation R&D Design Validation Manufacturing
Save money Time to Market Flexibility, Configurability Lowest cost per test
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Modular Solutions s
- Hardware Platform Choices

Choice of product
Platforms

Computer
Industry
Interfaces

LAN

GPIB

IEEE-488
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Modular: A Growing Portfolio

Vi
Source

Digital 10

HDMI

Functional Test D|g|taI A/ID Wireless
High Speed AI{‘(J uW Vector Signal o
DMMs t t t Logic Analyzers VA.\nctilyze:‘r EEL TUcE
V' aany amay i & Signal
Low Frequency Switching §.§' iy Vcondltlonlng
uwave " g S
v Switches ‘:J i
PXI 1
l!L Ql 1' 15-bit ﬂ 7> . . o=
Protocol AWG '.“, b Digitizing 4
Analyzers 2t Scopes uWave
RF_SWltchlng 5 s l;gsv l“g 3; \ SW|tches
i ¥ T . y i? ‘5
G p— : i ¢ Dz
-] E = PXI DSL_JaI Channel Vector ﬂé—-h Zé.
ignal Analyzer w»

M9703A

. mmb686060608006 ;=

5 <

AXle Digitizer

™
o g™ lrfg .

N7109A 8-channel
MIMO Analyzer

PXI Wideband MIMO
Vector Slgnal Analyzer

-

Chassis, Controllers and IO
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Agilent PXI Interoperability Advantages ==

——— &8s
A V. N € ¥C ¢S =l el A S SR
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R

Interoperability Testing:

* SMS Inter-op labs
* e.g. Six mixed NI/Agilent
combinations for M9036A

» Tested computer list

Compatibility:
* M9018A all hybrid
chassis
* New M9048A PCle
interface

echnologies MI0184 (PXI25::0::0:0INSTR)
echnologies MI1214 (PXI29::9::00INSTR)
echnologies MI1304 (PXI14::15::00INSTR)
echnologies MI1834 (PXI29:: 1500 IMNSTR)

Open SW Environment:
O Agilent I/O Libs ilent Technologies MI1564 (PRI29::14::0::INSTR)
« Support for multiple  \ | St o L5154 (141115 85T
platforms fona umenks NI PXI-5154 (PXI14::12:0:0:: IMSTR)

uments MI PRle-6672 (PRIG: 15000 IMSTR)
uments PRI-2532 (PXI14::9::0:0INSTR)
ian. uments Prle-6361 (PRI18::0::00 INSTR)
----- Pickering Interfaces Pickering 40-220-001 (PXI29::10::0::INSTR)
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http://cp.literature.agilent.com/litweb/pdf/5990-7632EN.pdf

Agilent Software Architecture Advantages

» Agilent IO Libraries identifies all modules
within a chassis regardless of vendor via
the Agilent Connection Expert (ACE)

* All modules include Soft Front Panel for
easy instrument control

V

\ewAgilent Command Expert offers GUI
~~nterface to build programming commands

« Multiple programming interfaces are
supported with instrument drivers and
example programs

LabWindow

s CVi Visual Studio LabVIEW

MATLAB VEE

T e

- Pxio

1_—:&8 Chassis1
foe ‘ﬂ Agilent Technologies M3018 (PX120::0::0::INSTR)
‘ Agilent Technologies MS153A (PX124::12::0::INSTR)

-9

i @ Pickering 40-726A-511 (PX122::9::0::INSTR)

o % Agilent Technologies RR (PXI31::0::0::INSTR)

= (ﬂ National Instruments PXIe-2533 (PXI128::0::0::INSTR)

_", Agllent M3381A PXI Moduler VSG =‘E‘|i|
Efe View Configure. Utfites Tools Meflp
Frequency: s
1 GHz c ARE Source:
- Marks
Amgiitude: ALC Hoks Trigger: |Nore
A Pulse Tngger: | None
L) o |
- - " — Sample Rate: ?Pcﬁﬁzﬂu
RF On RF Banking Mode: —
3 = RMS Power; {0 dBm
Pused vl —
Scak -
| Mcon ALC Hold Mode: Offset Frequency:{0 Hz Lse Fressec
E TN
#4501 Whowes Semch 19 0G Aign] o =
Fower
108m =
Bamgwart
101k =
e S0
v oic G
Locked oK ™ =
! i
Saace
Froa B

Anticipate __Accelerate __Achieve

1 July 2013


http://www.ni.com/lwcvi/
http://images.google.com/imgres?imgurl=http://clockless.org/wp-content/uploads/2008/05/visualstudio.jpg&imgrefurl=http://clockless.org/&usg=__Rqn8Jjwk-ybr-K322jHHk-qBBhw=&h=363&w=725&sz=144&hl=en&start=10&sig2=2xuGTILoKNMKVUla9iydMw&tbnid=3Y2O3t90hngLXM:&tbnh=70&tbnw=140&prev=/images?q=Visual+Studio&gbv=2&hl=en&ei=NootSvzmNc2AkQXtyrTaCg
http://www.et.byu.edu/groups/uolab/images/labview.gif

Agenda

Introductions

Agilent Modular Objectives

- Agilent’'s New PXle Vector Signal Analyzer

Agilent’'s PXle Vector Signal Generator

Application Challenges

Wrap-up and Summary

Anticipate __Accelerate __Achieve Wi
4.2 Agilent Technologies
R 1 July 2013



M9391A PXle Vector Signal Analyzer -
Agilent Quality & Performance Vector Signal Analyzer in PXI

Description:

» PXle Vector Signal Analyzer
* 1 MHzto 3 GHz or 6 GHz

* Up to 160 MHz Bandwidth

Key Features:

« Extremely fast Power Measurements

» Baseband tuning for fast ACPR Measurements

» Real-time corrections

+ PXle (PCle) data bus for fast data transfer and
test execution

« Soft front panel, IVI-COM drivers, and
connectivity to 89600 VSA software and
SystemVue

Anticipate __Accelerate __Achieve
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M9391A PXle Vector Signhal Analyzer

Application Software

BIVEIES

* M9391A IVI-COM Driver for IQ, Spectrum, and Power
Measurements

rs
1 ’:,.;
1

UL

» Soft Front Panel

,,,,,,,,, A \\'\‘\\\\\\\\\»

/ oo e
s———— - ==y

SystemVue connectivity

Modular Applications

+ X-Series Applications for Modular Products
« Same look & feel as benchtop analyzer applications
+ Same measurement algorithms
+ Same SCPI interface
* One license supports up to four PXI VSAs

First Release (Sept. 2013)

*+ WLAN, WCDMA/HSPA, LTE-FDD, LTE-TDD, GSM/EDGE,
TD-SCDMA. 1XEV-DO. cdma2000

Anticipate __Accelerate __Achieve
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Innovation in PXle Signal Analysis
Proprietary Agilent technology ‘

-
----------
...................

\/--ﬁ

Frac-N engine Fast, High accuracy

step attenuators in ASIC enabled real-time
Down Converter amplitude and phase
corrECtions Broad /" M9301A PXla Synthesizar
Frequency =l , RPN
Calibrator gﬁ Bt
Fast, compact
Frac-N engine in Frequency Lower Spurs Single-Loop | L
Reference synthesizer \\
Downconverter Speed & Broad, Accurate ! M:_::k_
Amplitude Range e e e e e

ASIC enabled superior real-time Speed & EVM Performance
corrections Real Time Power Measurements
& Vector Averaging

Broad Frequency Calibrator Superior Amplitude accuracy
over frequency

Single-Loop, Low pedestal noise Speed & LTE EVM
Synthesizer

Agilent PXle Vector Signal Analyzer

Anticipate __Accelerate __Achieve
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M9391A Vector Signal Analyzer
Data Acquisition Modes

M9391A Signal Processing ASIC Offers Three Acquisition Modes:

» Time records of 1Q data with Arbitrary
Sample Rates

I Q M Od ‘1 |+ Configurable Channel Filter

» Complex or Power Spectrum Data

S peCtru m » Configurable Span, RBW and Window

Shape
M O d e » Configurable Averaging: Peak or
Average, Time or Count, % Overlapped

* Single Value for Integrated Power
Measurement

Power . L
» Configurable Bandwidth, Acquisition Time
M Od e and Channel Filter

Anticipate __Accelerate __Achieve

Faster Throughput

« Data is acquired at desired
sample rate so less data is
downloaded with each
measurement

Easy to Use
e Built in measurements

Faster Throughput

« Data is acquired and
processed in ASIC so less
data is downloaded with
each measurement
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M9391A Soft Front Panel a -
1Q Acquisition Mode

e r— <=5 Conversion Mode:
[ 10 Time pomai weme | sas |°| o Single High Side
) ) ) @D oove roma: [real ] o | Single Low Side
e [l - Image Protect
e Input Power: | -10 dBm e AuUto
.
0 vz = IF Filter Bandwidth:
e |« 15 MHz
BIPRaE srrems e )« 40 MHz
samples: | 50000 _ e 160 MHz
T Sample Rate:
» Arbitrary
e | * 1Hzto 200 MHz
e .
e Channel Filter:
(R .|+ See Power

Acquisition Slide
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M9391A Soft Front Panel
Spectrum Acquisition Mode
F Er Agilent M9391A PxIe Vector Signal Analyzer [;]@[z']'_r
File View Configure Utilities Tools Help
9 ST§|I’|L$|72‘|SI2H|@| ‘T| Il MEBR:lfJflzenlce Trigg‘Jer HStZtlss'ay I | S pan :
5 LA ) (ot 1) [ Common setings e 1Hz to 160 MHz
Spectrum . I
_—— Frequency: |1 GHz
e Input Power: |:—10 dBm R BW:
Conversion: |:Auto PY 1HZ to 40 M HZ
IF Bandwidth: |40 MHz Filter
Spectrum Sen|n?s WI ndOW S hape:
= « Flat Top
Resolution BW: |% o Flat T0p2
Window Shape: |Flat Toj .
B « Gaussian
Spectrum Averaging .
Type: ‘.Counted Peak * H an n I ng
Count: .|'1o y U n Iform
=) 89.495 85 Stop: 1.0100000381 GHz Duration: |1 :
P 1 /- [405 - Averaging Types:
« Counted/Time
Co::ct:: Measu:::ent oomple:K No Error ¢ Ave rag e/Peak
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M9391A Soft Front Panel
Power Acquisition Mode

D'_‘:[ Agilent M9391A PXIe Vector Signal Analyzer Q@@ |

File View Configure Utilities Tools Help

-Channel Power Aquisition | Reference || Status | M Chan nel Ban dWIdth

10 - - ao [ Measure ] Trigger | Display | |

RIA ,e&j\ " Common Settings e 1Hzto 160 MHz

Frequency: |1 GHz

Spectrum

Input Power: ‘:710 dBm Channel Oﬁset:
Conversion: |_Auto L4 +/— 80 M HZ USI ng
IF Bandwidth: 40 MHz Filter Baseband Tunlng
~Channel Power Settings
soverwe | Channel Filter:
Duration: |IOO us ° N One

Channel Offset: |5 MHz
* Rectangular
~Channel Power Filter H
- « Gaussian
Shape: | Root Cosine . .
R — « Raised Cosine
Alpha: l0.22 . .
_ * Root Raised Cosine
Bandwidth: 3.84 MHz
Sweep .
\.singie j[ cont. |[ Abort | ‘
Int Ref ADC Protection
Locked oK OK
| Connected | Measurement complete No Error
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MO9391A: A Closer Look ~

Combination of high
performance modules
Create uncompromising
VSA performance in PXI

* M9350A Downconverter
* M9214A IF Digitizer

* M9301A Synthesizer

* M9300A Freq. Reference

Input Triggers
and Sync

Five 100MHz
Freq outputs

for multi- channel
systems

10MHz Ref
output

RF INPUT

Ext Ref input
1to 110 MHz

Anticipate __Accelerate __Achieve
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M9391A Block Diagram

/ M9300A PXle Frequency Reference ;;yggm;]\ f M9301A PXle Synthesizer . \
100 MHz
- 5 RF/LO Out 1A
ouc] ™
100 MHz
ﬂutZ_. 3 GHz to 6 GHz Banded
Quitehad
(110110 MHz) 100 MHz Filter 3d8
Out3
PLL Bank
100 MHz
e oex Out4 RF/LO Out 2B
100 MHz |
> (RF Outputs: 1875 MHz to 6 GHz)
Outb H; ;Emmﬂﬂfﬂ;ml i
10 MHz 10 MHz Out 100 MHz In (+13 dBm Typical)
0XCO Out 100 MHz
(10 MHz, +10 dBm Out
to 16 dBm, sine) (+13 dBm
Typical)
Switched A_fra
/ Preselector M9350A PXle RF Downconverter \ [ M9214A IF Dlglllzer \
Filters
LO In LO
10 L PACs FPGA RAM
IFIn
> E_ Signal
Conditioning: i
Signal
IF Conditioning IF Qut Processing
/ Filtering i ASIC
N 100 MHz In | RA i
and 1o i
100 MHz Out 100 MHz In Signal Clock Clock
’ i " (+10dBm typical) | Conditioning Generator ocks
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Key Spec

Analyzer Type

AN 1] 1o

FFT

|“
1‘!

MXA

Swept/FFT

Swept/FFT

Frequency Range

1 MHz to 3/6 GHz

10 Hz to 3.6/8.4/13.6/26.5 GHz

3 Hz to 3.6/8.4/13.6/26.5/44/50 GHz

Analysis BW

40/100/160 MHz

25/40 MHz

10/25/40/160 MHz

Tuning Time

<300 ps (list)
<3 ms (non-list)

16 ms

33 ms (<3.6 GHz)
59 ms ((>3.6 GHz)

Amplitude Switching

<150 ps typ (list)

Speed <3 ms (non-list)
Amplitude Acc . .
p<|:3uGHZ $0.77.dB + 0.78 dB (+ 0.4, 95™ percentile) + 0.59 dB (+ 0.35, 95 percentile)
>3 GHz $0.92dB +1.83 dB (+ 0.81, 95™ percentile) +1.74 dB (x 0.63, 95" percentile)
Includes Frequency Response (x 1 Degree within Field Alignments)
TOI +16 dBm (23 dBm, nom) +16 dBm (+19, typ) +21 dBm (+23, typ)
O o +19.5 dBm (23.5 dBm, nom) + 15 dBm (+18, typ) + 15 dBm (+22, typ)
DANL -140 dBm/Hz (-140 SC) -153 dBm/Hz (-155, typ; -162, NFE)

@ 2 GHz, Pre-Amp OFF
@ 2 GHz, Pre-Amp ON

-156 dBm/Hz (-155SC)
SC=Single Conversion

-151 dBm/Hz (-154, typ,)
-163 dBm/Hz (-166, typ)

-165 dBm/Hz (-166, typ; -172, NFE)
NFE=Noise Floor Extension

SSB Phase Noise
@ 1 GHz, 10 kHz offset

-121 dBc/Hz, nom

-103 dBc/Hz (-106, typ.)

-129 dBc/Hz (-132, typ)

WCDMA ACLR dyn range
@ 2 GHz, Adjacent Channel
@ 2 GHz, Alternate Channel

-68.1 dBc, typ
-70.7 dBc, typ

-73 dBc, typ (-78, noise corrections)
-79 dBc, typ (-82, noise corrections)

-82.5 dBc, typ (-83.5, noise corrections)
-87 dBc, typ (-89, noise corrections)

Residual Responses

@ 2 GHz, Input Terminated -120 dBm, nominal -100 dBm -100 dBm
Modular X-Apps X-series Measurement Applications X-series Measurement Applications
Software 89600 VSA SW 89600 VSA SW 89600 VSA SW
Matlab Matlab Matlab
Entry Price HEBKE S0 SIS $31K - 48K USD $53K - 95K USD

Anticipate __Accelerate __Achieve
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M9381A PXle Vector Signhal Generator
Agilent Quality & Performance Vector Signal Analyzer in PXI

M9381A PXle Vector Sighal Generator
M9O380A PXle CW Source

Key Features:

* Frequency range 1 MHz up to 3 or 6 GHz

* 160 MHz BW for emerging 802.11ac, (+ 0.3 dB flatness)
* +19 dBm output power; £0.4 dB level accuracy

» Class leading power, linearity & accuracy

* Frequency & Amplitude Switching Speed to within 1ppm

» <220us, <10 us using baseband switching

Software:
Signal Studio, SFP, programming examples,
drivers, lower-level software, SystemVue,
MATLAB

Anticipate __Accelerate __Achieve

M9381A PXle VSG M9380A PXle CW

Signal Studio Connectivity
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Innovation in PXle Signhal Generation
Proprietary Agilent technology

\ g
T L
\_\ -“Q
Frac-N engin
ac-i engine Fast, High accuracy /
step attenuatorsin ASIC enabled real-time
ALC loop amplitude and phase T

corrections

Fast,
Frac-N engine in Frequency Lower Spurs compact
Reference Single-Loop
ALC Loop Source Output Accuracy, Speed synthesizer
ASIC enabled superior real- Speed & EVM
time corrections Performance
Single-Loop, Low pedestal Speed & LTE EVM
noise Synthesizer
Unique HW, SW, and Swappable
Calibration designed for true modules
mix &match Agilent PXle signal sources
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MO381A: A Closer Look |

. ¢ B @G| e
Combination of high Agilent Agilent  Agilent lent
performance modules by | T Np—-
- @ Status @ Status @ Status ® Status
create uncompromising 100MHz 100z | 10gMHz 100MHz, f100MHz oMtz
VSG performance in PXle @G> ) [ QUGN (s |
Y ~. . 3 \// AN i As N/ |5

Five 100MHz

*M9311A Digital Vector Modulator
Freq outputs

)

(G
\ -

*M9310A Source Output : for multi- channel
*M9301A Synthesizer ( systems
*M9300A Reference

~ o
\

[ '

@’

N’ Z

Input Triggers and Sync

M9311A:

» Trig 1: Pulse Blanking Output to M9310A Trig 1
« Trig 2: Synchronization Output Trigger to User
M9310A:

f

O,

10MHz Ref
output

» Trig 1: Pulse Blanking Input to M9311A Trig 1

* Trig 2: Source Settled Output to User

M9301A:

» Trig 1: External Trigger (Start ARB, List or List Step)
from User

» Trig 2: End Output (ARB File, List or List Step) to
User

O

7

k \

y)

€ Ext Ref input
1to 110 MHz

r‘/’\\ \l
\\\

RF OUTPUT
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M9381A Simplified Block Diagram

/” M9300A PXle Frequency Reference i3 /" M301A PXle Synthesizer I
100 Mtz . I8 Rroutia
e W ‘
100 MHz 45* 3dB
Dut2 3 GHz to § GH: Banded J¥ RroutiB
100 MHz 100 MHz E:-TL.B S\n:;:;:ehred :
Out 3 PLL Bank E RF Out 2A
100 MHz == by
ez © Outd By feouzs,
100 MHz
Outs " (RF Dutputs: 167.5 MHz to 6 Gz}
[-10 dBm ta +10 dBm)
PO 10 1z 10 MHz Out _ _| 100 MHz In (+13 48m Typical)
by 10 *
10 MHz 0XCO Out | "llll] MHz
(10 MHz 10 dBm Out
to 16 dBm, sing| (+13 dBm
Typical)
T
/~ M9311A PXle Digital Vector Modulator N\ /~ Mg310A PXle Source Output I
e 10 Modulation Bypass
n : RF In RF gy IF
i E E—BL Filters | RF Out 0—
) LIS S Y
{100 MHz 10 6 GHz. 10 Modulation [ﬂummaam;
0 dBm to +5 dBm) {400 MHz to 6 GHz. 25 dEm ta +5 dBm) 5 dBm to +5 dBm)
| Q- In Pulse Mod Trigger
Trig 1 {Front Panel)
ANl 1D inputs DG to 400 MHZ) 1y R Aol Tgaer
Pl Backplane
{130 dBm to +19 dBm|
I-In {1 MHz to & GHz)
RF Out
I+in g —»
(A1 10 Dutputs -1V to +3.6 V Max] <
I+ Qut,
RAM FPGA DACs | o | 100 MHz In [ L
& s {+10 dBm typical) il
I Signal -
- Conditioning| 0+ Out
S |
100 MHzIn | crocks Procenin 100 MHz Out
MG = s a Q. Out (+10 dBm typical]

K Trig 1 {Front Panel) & /
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Application Challenges

* Increase test speed and throughput
even as test complexity increases

 Best performance with continuity In
trusted results

 Fast and easy integration into test
platforms

* Lower maintenance costs and
minimize downtime

Anticipate __Accelerate __Achieve
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Transceiver Calibration ~
Maximize throughput with a synchronized test sequence

Transceiver Test Setup

Signal Generator i I
gnal Generato « Calibration for both Tx output power level
and Rx input level

: « Synchronization between test equipment
SIS and DUT over many states

o
o
3
=
3,
5
Ga

/3uiyoums

RF In

* List mode with fast step times and flexible
triggering
— 10us switching speed for fastest step
times on the source
== — 3201 points for long list sequences
&l — 30 channel parameters for flexible
sequences

4

<10 us Switching Speed! -

X
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Power Amplifier and Front End Module Test - 388"
Fastest speed when using programmed commands .

Amplifier & Front End Module
« DUT is specified at an exact RF Out power level

« VSG RF Out is iteratively adjusted by command
from the VSA to achieve that exact power level

Signal Generator
RF Out &

« Adjustment routine takes up to 40% of test time

 Fastest switching speeds via program
commands reduce time for each iteration

» Real-time calculation of channel power
o reduces time
250 ps switching

R __« Accurate power linearity & outstanding
:‘gtsetcref? than gt?u);r § o 93814 Baseband repeatability

PXI sources 3 —— MO381A RF Power .
e <1ms Servo Loop Step Time
e <7 ms ACPR Measurements

--------------------

M9381A linearity error within £0.05 dB.

Anticipate __Accelerate __Achieve
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M9391A WCDMA Power Measurements

Repeatability vs. Acquisition Time vs. Power Level

Pref  0dB -25dB -50 dB -75dB Acquisition Time:
Power Time Power Time Power Time Power Time
Min 1.668415 0.000216 -23.3324 0.000208 -48.462 0.000211 -66.4404 0.000209
Max 1.8262 0.000382 -23.1828 0.000324 -47.8952 0.003227 -63.6651 0.0009 10 us
AVG 1.767361 0.000266 -23.2444 0.000264 -48.2046 0.000279 -65.047 0.000297
SDEV 0.033105 2.89E-05 0.031725 2.42E-05 0.108387 0.000299 0.550126 0.000134
Pref 0dB -25dB -50dB -75dB
Power Time Power Time Power Time Power Time
Min 1.875489 0.00027 -23.1443 0.000316 -48.1623 0.000321 -65.4593 0.000292
Max 1.925576 0.001985 -23.103 0.003037 -47.9583 0.032696 -64.6917 0.000861 100 us
AVG 1.895269 0.000386 - 34 0.000385 -48.0546 0.000706 -65.0729 0.000426
SDEV 0.007027 0.000171 ( 0.005252 )).000269 0.034463 0.003232 0.167882 0.000138
Pref 0dB -25dB -50dB -75dB
Power Time Power Time Power Time Power Time
Min 1.750469 0.001808 -23.2481 0.001786 -48.21 0.001825 -65.2446 0.001753 1 ms
Max 1.764527 0.016923 -23.2429 0.017754 -48.1545 0.018412 -64.9032 0.004883
AVG 1.75785 0.002238 -23.2458 0.002353 -48.177 0.002207 -65.0594 0.002051
SDEV 0.002877 0.001616 0.001169 0.002204 0.01048 0.001686 0.058773 0.000355

Measured on 1 unit at room temperature
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Application Challenges

* Increase test speed and throughput
even as test complexity increases

 Best performance with continuity In
trusted results

 Fast and easy integration into test
platforms

* Lower maintenance costs and
minimize downtime

Anticipate __Accelerate __Achieve
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160 MHz with <+ 0.3 dB flatness

’éupport for next generation standards
like 802.11ac with excellent EVM
performance

W IEEE 802.11n/ac - Agilent 83600 WS4 Saftiare

: Strm1 OFDM Err Yect Spectrum ™

Rnag 0 dBm Bhag 316.2278 mY
0 10

Span 200 MHz
Sweep 1ms

-1.5 - -110
dBVpk
-214a3 21927 Start-260 carier Stop 250 carrier Start-81 uSec Stop 909 uSec
Res Bw 312.5 kHz Timelend Sym Res BW 312.5 kHz Timelend Sym

- X v o ry - X

Rng 318.2278 ral
5

w1
%

Linkdag

Center 5.18 GHz Span 160 MHz Start 0 sy
Res Bw 54.5642 kHz TimeLen 70 uSec

Average Complete | INTREF | col: Meeded
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Industry Leading RF Switching Speeds~ sl

RF Tuning Baseband Tuning

Definition Changes to the RF carrier frequency
and output attenuation using the “RF”
interface

Range Frequency range: 1 MHz to 6 GHz
Amplitude range: +19 dBm to -130 dBm

5x faster than

Cc_)mmand el competition

driven

List Mode 220 s freg/amp (125 ys amp only)

Changes to the Frequency Offset and
Power Offset in the signal processing
ASIC

Frequency range: = 80 MHz from RF
carrier frequency

Amplitude range: 0 to -20 dB from RF
power level

250 ps 40x faster than
competition
10 UsS 30x faster than

competition

Anticipate __Accelerate __Achieve

25 point list of baseband frequency and power tuning. Three frequencies and 5 power levels at
each frequency. Switching time is < 10 us. Step time is less than 25 us.
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Results

ign System
y and

Premiel

Signal Studio

RF Component Design Lifecycle
: Design Turn-on Validation Manufacturing :
:_ Simulate Debug Characterization 1
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Application Challenges

* Increase test speed and throughput
even as test complexity increases

 Best performance with continuity In
trusted results

 Fast and easy integration into test
platforms

* Lower maintenance costs and
minimize downtime

Anticipate __Accelerate __Achieve
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Trusted Agilent Application Software

Signal Studio Cellular Wireles;

communications connectivity

M9381A supports deep playback memory with up
to 1 Gsample of simulation

Waveform Creation Software

« Connectivity License:

W-CDMA/HSPA+ WLAN
— N76xxB-9TP connect to M9381A, transportable, cdma2000/1xEV-DO 802.11a/b/g/n/ac
perpetual license GSM/EDGE/EVO Bluetooth
_ _ LTE/LTE-Advanced FDD Broadcast radio
— N76xxB-9FP connect to M9381A, fixed perpetual license LTE/LTE-Advanced TDD Digital video
TD-SCDMA/HSDPA Mobile WiMax

+ Selected Signal Studio Formats at introduction >

Flexible Waveform Playback

» Licensed to controller (embedded or remote PC)

— Playback on up to four channels per license

* 5-pack and 50-packs for cost sensitive manufacturing allow
waveform playback without purchasing software packages

Anticipate __Accelerate __Achieve
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Trusted Agilent Application Software

X-Series Applications for Modular Products

Wireless
Connectivity

Cellular
Communication

Agilent PXI VSG/VSA

« Uplink & downlink
 Greatest breadth of

LTE-FDD

L TE-TDD measurement coverage 802.11 WLAN
W-CDMA/HSPA/HSPA+ * First to market for new
TD-SCDMA/HSPA standards
GSM/EDGE/EDGE Evo .
dmaz000/cdmaone Fast measurements

1XEV-DO « Compatibility from design
through production

Anticipate __Accelerate __Achieve
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X-Series Applications
« Stay familiar with the X-Apps GUI

Raw Data

Power + Leverage existing SCPI test code
-Spectrum to control the PXI VSA

*|/Q Data Trusted measurement algorithms

Driver IVI Access

 Direct hardware access for
fastest Power, Spectrum & 1/Q
data (e.g. ACP)

« Seamless switching between
direct hardware access and X-
Apps for fast mode switching

Agilent Agilent Agilent Agilent
M9300A M9301A MS350A M9214A
2 IF Digitizer

® Status ® Status. ® Status ® Sttus
100 MHz ,MMQHWM 100MHz+, 100MHz ,\oomu..“ -

@D e BHe @He 2o
M9391A HW

PXI VSA “Instrument” Library
; M9391.dll
M9391A Dr|Ver Agilent I/O Libraries (AGVisa32.dll)
Release 16.2
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X-Series Applications for Modular Products =
Cellular Communication

E LTE FDD

LTE TDD

ﬁ W-CDMA/HSPA/HSPA+

Bl Gs\/EDGE/EDGE Evo

i TD-SCDMA/HSPA e e
e Common algorithms, programming

cdma2000/cdmaOne commands and shared library of
measurement applications across X-
Series signal analyzers and M9391A PXI
VSA ensure consistent, repeatable

results
www.aqilent.com/find/xseriesapplications

=
=
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& Sy
LTE FDD Modular Measurement Application -~ 2588
M9080A

v'Supports 3GPP Rel 9 (2011-12) standard
v'Downlink & uplink analysis in a single option
v'All LTE bandwidths: 1.4 MHz to 20 MHz

v'Transmitter characteristic measurements: |
o Base station (eNB): EVM, freq error, DLRS [
Power, RSTP, OSTP, SEM, ACLR and more. &
o User equipment: EVM, freq error, 1/Q offset,
in-band emissions, SEM, ACLR and more
o Multiple color coded result views: EVM vs.
subcarrier, symbol, slot, resource block etc..

vTransport layer channel decoding

www.agqilent.com/find/M9080A
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LTE TDD Measurement Application — -
M9O082A

v'Supports 3GPP Rel 9 (2011-12) standard
v'Downlink and uplink analysis in a single option
v'All LTE bandwidths: 1.4 MHz to 20 MHz
v’ All DL/UL configurations and special subframe
length configurations
v Transmitter characteristic measurements: Sf—
o Base station (eNB): EVM, freq error, DL RS Power,
RSTP, OSTP, transmit on/off power, SEM and more.
o User equipment : EVM, freq error, 1/Q
offset, in-band emissions, SEM, ACLR and more
o Multiple color coded result views: EVM
vS. subcarrier, symbol, slot, resource block etc..
v'Transport layer channel decoding

.......

www.agdilent.com/find/M9082A

Anticipate __Accelerate __Achieve
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\\

N

W'CDMA/HSPA/HSPA+ Measurement App“Ca.UG\(] 7;_,

M9O073A

v'W-CDMA, HSPA and HSPA+ per 3GPP
release 99 to 8
v'Analysis of both uplink and downlink in
single option
v'One-button transmitter measurements :
o Downlink: EVM, freq error, CPICH power,
64QAM RCDE, SEM, ACLR plus more
o Uplink: EVM, freq error, PKCDE, RCDE,
slot power, SEM, ACLR plus more
o Multiple result views: constellation, code
domain, numeric display plus more
v'Automatic detection of all channels and signals
v'Single Acquistion Combined Measurement option for
fastest measurement speed

www.agilent.com/find/M9073A
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3.5 Agilent Technologies 1 July 2013


http://www.agilent.com/find/M9073A

GSM/EDGE/EDGE Evolution Measurement /"
Application — M9071A

v'GSM, EDGE and EDGE Evolution per 3GPP
GERAN standard

v'Analysis of both base station and mobile
station in a single option

v'One-button transmitter measurements:

o Base station: EVM; phase and frequency
error; output RF spectrum (ORFS), power
vs. time (PvT) and more

o Mobile station: EVM; phase and frequency
error; ORFS; PvT; TX band spur and more

v'Multi-Carrier BTS (MCBTS) and adaptive QPSK
(AQPSK) modulated VAMOS?! measurements
per Rel-9 of 3GPP TS 45 standard

v'Single Acquisition Combined Measurement
option for fastest measurement speed

www.agilent.com/find/M9071A

1. VAMOS is Voice services over Adaptive Multi-user channels on One Slot
Anticipate __Accelerate __Achieve
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[ e -

TD-SCDMA/HSPA Measurement Application — \ A
M9079A |

v TD-SCDMA, TD-HSDPA/HSUPA/8PSK per
3GPP release 99to 8
v'Analysis of both uplink and downlink in
single option
v'One-button transmitter measurements :
o Downlink: EVM, frequency error, power vs.
time, transmit power, code domain power,
SEM, ACLR, and more

o Uplink: EVM, freq stability, transmit ON/OFF
power, PKCDE, SEM, ACLR, and more

o Multiple result views: constellation
diagram, code domain, numeric display,
spectrum, time domain

www.agdilent.com/find/M9079A

Anticipate __Accelerate __Achieve
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& S
cdma2000/cdmaOne Measurement Applicatioﬁ\—..\,/_‘"

M9O072A

v'’cdmaOne and cdma2000 per 3GPP2
Release A

v'Analysis of forward link and reverse link in
single option

v'Supports forward link radio configuration
(RC) 1 thru 5 and reverse link RC1 thru 4.

v'One-button Tx measurements with
pass/fail per 3GPP2 standard:

vModulation accuracy: Composite Rho and EVM,
frequency error, 1/Q offset plus more...

vCode domain power: displayed in hadamard
code order or bit-reverse

vPower and spectrum measurements: channel
power, ACP, SEM, spurious emissions plus more

www.aqilent.com/find/M9072A
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1XEV-DO Measurement Application — o
MOO076A

vIXEV-DO per Rel 0, Rev. A and Rev B of
3GPP2 standard

v'Analysis of both forward link and
reverse link in single option

v'Auto detection for data channels QPSK,
8PSK, 16QAM and 64QAM

v'One-button Tx measurements with
pass/fail per 3GPP2 standard:

o Modulation accuracy: composite EVM
and rho, CDP, CDE, I/Q chip error plus
more

o Power and spectrum measurements:
channel power, power vs. time, ACP,
SEM, spurious emissions plus more

www.agilent.com/find/M9076A
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X-Series Applications for Modular Products =
Wireless Connectivity

m WLAN 802.11
a/b/g/n/ac

ALARLRALALALALLY

Common algorithms, programming
commands and shared library of
measurement applications across X-
Series signal analyzers and M9391A PXI
VSA ensure consistent, repeatable
results
www.agilent.com/find/xseriesapplications
www.agilent.com/find/wirelessconnectivity
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WLAN 802.11a/b/g/n/ac Measurement Application -

M9077A e
N/W9O77A-2FP 5 o2Tiabler

v’ Supports IEEE 802.11a/b/g/n/ac standard A
v Presets include 802.11a/g, 802.11b/g, 802.11g N/W9077A-3FP s

DSSS-OFDM, 802.11n 20MHz and 802.11n
40MHz signals
v One-button, standard-based measurements with
pass/fail tests
o I/Q demodulation measurements: Modulation
accuracy, Power vs. time, Spectral flatness,
Power Stat CCDF
o Swept spectrum measurements: Spectrum
emission mask, Spurious emissions, Occupied
bandwidth, Channel power
v" Fully bandwidth support of 11ac coving
20/40/80/160 and 80+80 MHz
v’ Legacy/mixed/Greenfield mode supported for IEEE |G
802.11n signals
v’ Custom demodulation settings to analyze 802.11j,
Turbo Mode, 802.11p signals

N9077A-4FP

Radio’ Agflent WLAN - Spectrn Emission ek

www.aqilent.com/find/M9077A

|Center 2412 GHz
|

z Spectrum Peak Ref

usa
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Easy Integration Into Your Test Systems

E Agilent M9381A PXIe Vector Signal Generator
 One-step installation for drivers, __ [PElmlmem oo o]
I d . [6 GHz “i ARB S(V)u‘rce: [-.\WLAN_11ac_64QAM_160M... Jg
example programs, documentation [ ‘]\jl\
Amplitude: ALC Hold Trigger: |Marker 2 v
@ Pulse Trigger:  |Marker 2 \Z|
« Integrated soft front panel allows for ETED S =
quick instrument set up o wers o %
Scale: 0.7
ALC On ALC Hold Mode: - Offset Frequency: {0 Hz ]
[ |off [v]
| . Co:::cl:: = = | Modules calibrated | No Error

One integrated PXI VSG or PXI VSA T

(VB.Net, C#)

driver controls instrument functions T .

Agilent VEE (CIC++)

NI TestStand

Program in your language of choice

Generate complex signals using
MATLAB, Agilent’s Signal Studio PXI VSA “Instrument” Library M9391.dIl
Software or other environments that
support .BIN or .CSV formats

Agilent I/O Libraries (AGVisa32.dll) Release 16.2

@ e ®Weoe H®e o

Agilent Agilent Agilent Agilent

M9300A  M9301A  M9350A  M9214A
Rel Y b IF Digitizer
® Status | ® Status. ® Status © Sttus

100MHz ,muunu‘?!"ﬂ“t 100MHz+, 100MHz rloomu\ll
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Software leverage and reuse

89600 VSA

Anticipate __Accelerate __Achieve

Signal Studio :

Compatible with existing license

New license required for PXI VSG to play waveforms

Compatible with existing license
Must also purchase Connectivity Option 200

New license required for PXI VSA measurements
(one license supports 4 PXI VSAS)

#ii- Agilent Technologies
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Application Challenges

* Increase test speed and throughput
even as test complexity increases

 Best performance with continuity In
trusted results

 Fast and easy integration into test
platforms

* L ower maintenance costs and
minimize downtime

Anticipate __Accelerate __Achieve
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License Key Upgrade Options

Purchase what you need, as your needs change, upgrade without Changlng

the physical hardware

Utility Provides the ability to upgrade
Module options via license key

"
"

om

Utilities] Tools Help
Reset

Errors...

Self Test...
Calibration Options...
Firm

Hardware Options Upgrade...
Hardware ice Wizard...

Alignments »
Alignments StepCal...

Reset High Power Protection

Anticipate __Accelerate __Achieve

Hardware Options Upgrade [Z]

(A) Redeem Instructions for Hardware Opticns Upgrade Entitlement Certificate:

Copy the Host Information for the desired module. Go to Agilent Software Manager
http://www.agilent.com/find/softwaremanager
When prompted, paste the Host Information and follow the instuctions.

(~) Install Instructions:

After receiving your license file via email, click Agilent License Manager
to install the license. Use File> Install> and browse to the license file.
After you have installed the license on your PC, click on the Refresh button.

[Agilent License Manager] [ Refresh ]

Available Options Upgrades:
‘ M9300A Host Information: [PCSERNO,ED24797275,US50500050 ] (Copy] |~

No upgrade licenses available

l M9301A Host Information: [PCSERNO,ED24797275,US50500051 |[Copy]

No upgrade licenses available

‘ MS310A Host Information: |PCSERNO,EDZ4797275,U550500052“CODY]

No upgrade licenses available

‘ M9311A Host Information: |PCSERNO,EDZ479727S,U550500053][Copy”v

Please select the module option(s) and click on the Apply button to upgrade.
Note: Instrument changes will take effect after the 'Soft Front Panel' is restarted.

|_Apply | [meclosen

Agilent Technologies
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 RF Modular product calibration will be available through the
N7800A TME Calibration software. M9381A Available December
2012

«  Calibration procedures are 1ISO 17025A and Z540.3 compliant

« Calibration can be perform at Agilent Service Centers, On-site, or
by Self-maintainer.

« Calibration will be performed either at the Multi-Module Instrument
= — level or individual module level based on their specifications

«  Multi-Module Instrument level Calibration Certificates contain each
individual module model & serial number

Anticipate __Accelerate __Achieve
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WorldWide Service and Support

Agilent quality in PXle with 3 Year Warranty Included
» 50 Agilent Service and Support Centers world-wide

* Return to Agilent calibration and repair

« NEW Modular Replacement Core Exchange Assembly repair
process.

» Enables quick and easy replacement of the module assembly while retaining the
modules original serial number.

» Replacement assembly ships with a serial number updated entitlement certificate

Return to Agilent Express Warranty with 5 day turn around time (TAT)

Anticipate __Accelerate __Achieve
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Agenda

Introductions

Agilent Modular Objectives

Agilent’s New PXle Vector Signal Analyzer
Agilent’'s PXle Vector Signal Generator

Application Challenges

» Wrap-up and Summary

Anticipate __Accelerate __Achieve Wi
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Summary 7

\, %

generation and analysis

* Innovation in Agilent PXI RF Sources and Analyzers

— Excellent RF Parametric Specifications
— Proprietary Baseband Tuning
— Upgradable Options
— Core Exchange Assembly repair
— Express Warranty
« Consistent measurement science applied across the

portfolio
— Signal Studio

— X-Series Applications for Modular Products

Agilent PXI'VSA/G Is the next logical step in signal

— 89600 VSA SW

« Delivering the software needed for effective modular
solutions — for any development environment.

Anticipate __Accelerate __Achieve
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More Information

For more information about the Agilent portfolio of PXI and
AXle products www.agilent.com/find/modular

Download the Agilent PXI portfolio catalog

http://cp.literature.agilent.com/litweb/pdf/5990-7367EN.pdf

IGo to: www.aqgilent.com/find/M9381A
— Datasheet

— Application overviews — Topics include:

* How the VSG can influence and enhance test systems for
power amplifiers

» Calibration of transceivers
— Product Video

Anticipate __Accelerate __Achieve
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Discussion / Questions
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