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8 channels, 12-bit, up to 3.2 GS/s,
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Overview

Introduction

The Keysight Technologies, Inc. M9703A is a very fast

versatile DC-coupled 12-bit wideband digital receiver/

digitizer, providing exceptional measurement fidelity over

multiple phase coherent channels. Based on the AXle

standard, offering eight acquisition channels in a single-slot

card, it provides excellent channel density and flexible

scalability. These features allow the implementation of Product features

a large number of high dynamic range, phase-coherent , . . , )
channels in a small volume, making the M9703A high-speed™ 8 channels (4 when |n.terleavmg). with 12-bit resolution
digitizer/wideband digital receiver ideal for multi-channel ~ — UP t0 3.2 GS/s sampling rate (with -SR2 and -INT

applications in advanced physics, aerospace & defense, and ©Ptions) , , o
RF communications. — DC to 2 GHz input frequency range (with -F10 option in

non interleaved acquisition)
- — Accurate time-to-trigger interpolator (TTI)
Product description — Up to 16 GB (1 GSamples/ch) on-board memory
The Keysight M9703A is a revolutionary 8-channel, 12-bit — PCle backplane providing 1.1 GB/s data transfer speed
wideband digital receiver/digitizer, implementing a patented — 4 con gurable Virtex-6 FPGAs

front-end able to capture signals from DC upto 2 GHz at  — Real-time digital downconversion (DDC)

1.6 GS/s, with exceptional measurement accuracy. An — 8 phase-coherent channels with independent
interleaving capability allows two channels to be combined to local oscillators (LO) setting, tunable with 0.01 Hz
acquire at 3.2 GS/s on four channels with more than 1 GHz resolution

instantaneous bandwidth. — Adjustable analysis bandwidth from 300 MHz down

to less than 1 kHz
The M9703A wideband digital receiver/digitizer also provides — Magnitude trigger
very long on-board acquisition memory and real-time data
processing capability with four Virtex 6 FPGAs. Uncompromising values

The on-board FPGASs can feature an optional real-time digitar” Y'Y Wide bandwidth and fast acquisition with optimized
downconverter (DDC) that allows tuning and zooming on the dynamicrange .

signal to be analyzed. The DDC functionality improves the Get toward a fully digital receiver .
dynamic range, reduces the noise floor, extends the capture ~ S¢alable phase-coherent acquisition channels in a small

time, and accelerates the measurement speed. space
— High measurement throughput

Open FPGA for custom processing
Reduced test time by tuning and zooming on signals
(requires -DDC option)
Isolate the signal of interest
Improve the dynamic range
Extend the capture time, or reduce the amount of
— Advanced research experiments such as hydrodynamics  transferred data
or plasma fusion Trigger on the signal of interest
— Radar and satellite communication applications such as
antenna array calibration/test, passive radar receiver, or
multi-band SATCOM monitoring
— Emerging standards (5G) R&D and DVT in massive
MIMO, or multichannel BaseBand 1Q

The M9703A high-speed digitizer can also be combined with™
the Keysight 89600 VSA software for advanced multi-channel
signal analysis.

Example applications



Easy setup...test...and maintenance

Hardware platform

Product overview Block diagram

The M9703A is a flexible modular wideband digital receiver/
digitizer offering scalable features depending on application
requirements. The standard configuration implements

8 channels of 12-bit resolution with DC to 650 MHz input
frequency range (-3 dB analog bandwidth), and acquiring da
at 1 GS/s. If higher speed is required, the -SR2 option enabl
the eight channels to sample at 1.6 GS/s. An interleave
option (-INT) also allows two channels to be combined and
reach 3.2 GS/s in 4-channel acquisition mode. For higher
frequency signals, the -F10 option provides an extended inp
frequency range of DC up to 2 GHz in non interleaved mode,
or DC to > 1 GHz when interleaving channels

ta

For applications where the dynamic range and signal
sensitivity is critical, the -FRF option provides optimized
analog performance for the best measurement integrity.

Data processing

The M9703A implements Xilinx Virtex-6 FPGAs dedicated to data
processing. The four data processing units (DPU) implement = |
a standard digitizer functionality firmware by default, allowing = <
digitization of the signal, storage of the resulting data in the
on-board memory and transfer through the PCle backplane bus —

#

The four DPUs may optionally feature a real-time digital
downconversion (DDC) IP algorithm if ordered with the -DD¥gure 1. Simplified block diagram of the M9703A AXle Digitizer.
or the -LDC options. The DDC allows tuning and zooming
on the signals to be analyzed, improving the dynamic range,
reducing the noise floor, extending the capture time, and

accelerating the measurement speed. .
The -LDC option is especially suited for MIMO and multi- 1
channel BBIQ applications. It provides up to 80 MHz of real-

time frequency span (analysis bandwidth) per channel when .

combined with the -SR2 option (up to 50 MHz with -SR1). F

For demanding applications, the -DDC option extends the real- | | .
time frequency span/analysis bandwidth to up to 300 MHz. *’

Both -LDC and -DDC allow to vary the center frequency from

DC to 1.6 GHindependently per channel.

The M9703A also provides open access to its on-board
processing FPGAs for custom algorithm implementation. This
can be reached through the SystemVue software W1462BP
FPGA Architect, providing an automatic push button
programming approach.

Figure 2. M9703A clocking mode simplified block diagram.

1. The fact that there is less frequency range when interleaving channels isu to internal characteristics of the analog-to-digital converter chipset
WKDW oOWHUV DW *+] ZKHQ FRPELQLQJ FKDQQHOV
2. If -F10 option is ordered, otherwise limits to 650 MHz.



Easy setup...test...and maintenance (continued)
Software platform

IO libraries L
Software applications
Keysight 10 Libraries Suite offers FAST and EASY connection - ) )
In addition, the M9703A includes the Keysight MD1 soft

to instruments using a standardize interface and ensure T =i

compatibility as well as upgradability of the software applicatiodsNt panel (SFP) graphical interface. This simple software
application can be used to control, verify the functionality and
gxplore the capabilities of the Keysight modular high-speed

The Keysight IO Libraries Suite helps you by displaying ALE”H"
digitizers.

of the modules in your system. From here you can view
information about the installed software or launch the

modules' soft front panel directly from Keysight Connection™Or advancgq measurement .é}na|ySiS, the M9703A AXle
Expert (ACE). wideband digital receiver/digitizer can be combined with

Keysight's 89600 Vector Signal Analysis software, the

In addition, ACE offers an easy way to find the correct drivdPdustry’s standard for signal analysis and demodulation.

for your instrument. ,
Thanks to the exceptional data throughput (1.1 GB/s)

Dri of its PCle backplane bus, the M9703A allows a much
rivers faster connection to the 89600 VSA software, compared to

The M9703A AXle digitizer is supplied with a comprehensiveaditional instruments.

portfolio of module drivers, documentation, examples, and

software tools to help you quickly develop test systems with

your software platform of choice. The module comes with

IVI-C, IVI-COM, and LabVIEW software drivers to work in the

most popular development environments, such as MATLAB,

LabVIEW, Microsoft C/C++ or C#. These drivers are provided

for Windows and Linux operating systems.

Easy software integration

To help you get started and complete complex tasks quickly,
the module software is provided with context sensitive help,
complete documentation and code examples that allow a quick
module set up and basic acquisition functionalities. These
code examples can be easily modified, so that the card can be
quickly integrated into a measurement system. Included are
application code examples for LabVIEW, LabWindows/CVI,
Visual Studio C, C++, and C#, and MATLAB which provide

digitizer set up and basic acquisition functionality. Figure 3. Keysight M9703A MD1 software front panel (SFP) interface.

The M9703A digitizer is also supported by Keysight
SystemVue electronic design automation (EDA) environment
The M9703A is compliant with AXéed AdvancedTCA software. The SystemVue EDA software includes rich
(ATCA) formats. Designed to benefit from fast data interfanﬁocessing libraries, enabling system architects and

the product can be integrated into AXle or ATCA chassis  algorithm developers in wireless and aerospace/defense

Compliance

slots. Based on ATCA, the AXle standard implements ~ communications to innovate. When coupling the M9703A
extensions for instrumentation and test, and uses clever  wideband digital receiver with SystemVue W1462 FPGA
techniques to add powerful timing features. Architect, designers have at their disposal an open FPGA
o B Meseurement o development environment for custom on-board processing.
[~ This solution allows a complete, integrated design-to-test
] 24 L flow, dramatically cutting design to prototyping time and

Ly LU verification effort.

2013 AWARD WINNER 2014 FINALIST



Easy setup...test...and maintenance (continued)

Front-end options Firmware options

The M9703A wideband digital receiver/digitizer provides a The M9703A high-speed digitizer provides various firmware
range of front-end options to adapt the digitization to the  options:

partlcular appllcgtlt?n requirements. These options are divided _DGT: Digitizer rmware (standard)
in three categories:

— -DDC: Wideband real-time digital downconversion

— Bandwidth — -LDC: Limited-bandwidth real-time digital
The instantaneous analog bandwidth is the —3 dB downconversion
compression point of the analog front-end frequency - -FDK: On-board FPGA programming access

response. The M9703A provides two levels of

instantaneous analog bandwidth. The default -FO5  The -DGT option features a standard digitizer firmware
option provides an input frequency range of DC to that is included in the default configuration. The digitizer

650 MHz, especially suited for baseband applications firmware allows standard data acquisition, including: digitizer
(e.g. BBIQ). If more bandwidth is required, or for higheinitialization, setting of the acquisition and clocking modes,

IF frequency signals, the -F10 option provides an management of channel synchronization, storing the data

extended input frequency range up to 2 GHz (in non- in the internal memory and/or transferring them through

interleaved mode)1. the backplane bus. The digitizer firmware also implements
— Sampling rate segmented acquisition functionality.

The standard coguration of the product includes the . o _ _

-SR1 option, allowing digitization at 1 GS/s. The -SR2 The real-time digital downconversion (DDC) options -LDC
option increases this rate to 1.6 GS/s, and if even high@fd -DDC, in addition to the basic digitizer functionality,
sampling rates are required, the -INT option allows  implement a real-time digital decimation and filtering on

interleaving of the input channels providing 3.2 GS/s ofi"€ digitized data, allowing the user to tune and zoom
four acquisition channels. on the signals of interest. This exclusive IP algorithm

provides very powerful and flexible digital downconversion

— Front-end analog performance . )
The M9703A wideband digital receiver/digitizer providé)s[1 all 8 channels. The filters and local oscillators (LO)

exceptional analog-to-digital conversion performance are synchronized to maintain constant phase and timing

in its standard con guration, with very high dynamic relationships allowing phase-coherent post processing.

range and low noise. In some applications, every dB o]:l'he DDC provides three main functions:

dynamic range is critical, and for those applications, the— Data reduction (zoom)

-FRF option pushes the analog performance optimization Reducing the bandwidth and sample rate to match

further in order to reach even better dynamic range, and the analyzed signal decreases the amount of data that

signal sensitivity. needs to be transferred for a given capture duration, in
turn accelerating post-processing operations.

— Frequency shifting (tune)
Independently shifting each channels IF signal into
baseband, allows the analysis bandwidth to be set
around the signal of interest.

— Magnitude trigger
Setting the magnitude level that a signal needs to
achieve at a speci ed frequency and bandwidth allows
triggering only on the signal of interest.

Figure 4. Noise power spectral density (NSD) measured with the 89600 V.
software on one channel of the M9703A. With a very low NSD down to
—145 dBm/Hz, the M9703A has comparable performance to some 16-bit
digitizers.

Figure 5. Single channel digital downconverter (DDC) simplified block diagram.
1. DCto 1.4 GHz when interleaving channels.



Easy setup...test...and maintenance (continued)

The wideband capability of the M9703A, combined with

, ) i i ) its excellent signal sensitivity and dynamic range is a step
These three functions allow isolation of the signal of mteresEoward a fully digital receiver, by reducing or suppressing
from other signals ina croyvde.d spectrum, imp_roved dynamyig, analog mixer stages. As an example, the M9703A

range as t.he integrated noIse 1S reduced, and m_creased SI\Wfdeband digital receiver/digitizer can directly digitize DVB-T
and effect|ve_ numbgr of bits (ENOB). The res!““?g adv‘,"mtas%nals, especially interesting for passive radar applications.
for your appllc'at'lon is a reduced test time, while improving When combined with the M9362A-D01 quad-channel

overall test efficiency. downconverter, the M9703A allows capture and analysis of
wideband signals up to 50 GHz.

Firmware options, continued

Figure 6. The excellent channel-channel phase coherency, coupled with the

wideband and flexible capability of the -DDC option, allows exceptionally fiigure 8. The M9703A wideband digital receiver allows to directly digitize
and accurate cross-channel measurements on a large variety of signals, sUdB-T signals with excellent dynamic range without the need of analog
as multi-tone, wideband frequency chirps, or complex signals. In this caseMmixers, especially interesting for passive radar applications.

we show the measurement of cross-channel phase and amplitude for a 160

MHz frequency chirp.
The -FDK option allows the access to the four on-board

processing FPGAs for custom algorithm implementation. The
FPGA programming is reached via the W1462 SystemVue
FPGA Architect, and excludes the usage of other M9703A
firmware options (such as the DDC).

Figure 7. The M9703A-LDC option provides real-time digital downconversion
for up to 80 MHz frequency span per channel (160 MHz in 1+jQ mode), ideal

for emerging communications standards research and design validation.Here
we show the analysis of four 802.11ac 160 MHz wide baseband signals. The

M9703A allows to reach an EVM of down to —45 dB.
Figure 9. SystemVue software model-based design flow.



HFKQLFDO VSHFLOoFDWLRQV DQG FKDUDFWHULVWL

Analog input (IN1 to IN8 SMA connectors)

Number of channels 8 (eight), 8 or 4 (with INT option)
Impedance # o
Coupling DC
Full scale ranges (FSR) 9  DQG 9 G%wP DQG GwP
Maximum input voltage 9 )65 9 506 ce 9SN
9 )65 9 506 o 9SN
Input frequency range '« WR (typiedl) LQ 9 )65 DW *6 V RU *6 V
g G% EDQGZLGWK '& WR (typied) LQ 9 )65 DW *6 V RU *6 V
& WR (typied) DW *6 V RU *6 V
DC gain accuracy o, (typical)
Offset accuracy (o] LQ 9 )65
® LQ 9 )65
7LPH YNHZ &KDQQHO WR FKDQQHO VNd&Z (®whinal)in same module
(o] (®winal) between multiple modules of same chassis

&KDQQHO WR FKDQQHO VN®&Z VWibBND)L W\
75 fs RM§ominal)

Phase offset &KDQQHO WR FKDQQHO RII1VHMWomi#al) in <ame module ce i
@  (ngminal) between multiple modules of same chassis

Channel-to-channel offset stability (2] {n&minal)
i 5 Q0®minal)
Input voltage offset q [)65 WR [)65
%DQGZLGWK OLPLW 0OWHUV %:/ 0 +(hominal)
JUHTXHQF\ UHVSRQVH pDWQHVV o2 G% IURP '& WR 0+]
6WDQGDUG IURQW HQG FRQOJXUDWLRQ
(IIlHFWLYH ELWV (12% #  0+] (typical)
# 0+] (typical)
# 0+] (8.9, typical)
Signal to Noise Distortion (3NR) # 0+] (tateal)
# 0+] (Gpical)
# 0+] (e6%dB, typical)
Spurious Free Dynamic Range (SFDR) # 0+] ®/pical)
# 0+] Gynical)
# 0+] @®%dBc, typical)
7RWDO +DUPRQLE 'LVWRUWLRQ+]7+" q (typieal)
# 0+] q (t@ieal)
# 0+] q (t@ieal)
Noise spectral density (NSD) q G % Rnoniinal)

7KH FKDQQHO WR FKDQQHO VNHZ LV GHOQHG HDWHWRH BB WZIHHQGW /AR WILPIWWG HHIDFIGRQIQHO LQSX WV
provided to each channel at the exact same time.

7KH PHDVXUHPHQW UHSUHVHQWY WKH PD[LPXPWVRHFPWKRGHRQPHINVNXDRASOHWHKRUGL YHQXVRLG VLIQ!
averaged 10 times.

Skew and offset stability are measured at 25 °C in a climatic chamber. The e and offset between channels are measured every 5 minutes over

12 hours and after lhour stabilization time and the values represent the dpersion of the measurements. Valid for channels within a same module

and accross modules of a same chassis.

Measured at 1.6 GS/s for a -1 dBFS input signal in internal clock mode with F10ption.
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HFKQLFDO VSHFLOoFDWLRQV DQG FKDUDFWHULVWL

Analog input (IN1 to IN8 SMA connectors), continued

With -FRF option (optimized dynamic range)

(ITHFWLYH ELWV (12% # 0+] (9.1, typical)
# 0+] (9.2, typical)
# 0+] (9.1, typical)
# 0+] (9.0, typical)
# 0+] (8.8, typical)
Signal to Noise Distortion (SNR) # 0+] (889B, typical)
# 0+] (e8%dB, typical)
# 0+] (839dB, typical)
# 0+] (&79dB, typical)
# 0+] (6B59dB, typical)
Spurious Free Dynamic Range (SFDR) # 0+] @G@%dBc, typical)
# 0+] (G%dBc, typical)
# 0+] ®3dBc, typical)
# 0+] G®%dBc, typical)
# 0+] ®Y%dBc, typical)
7TRWDO +DUPRQLF 'LVWRUWLRQ@+]7+' q t@obal)
# 0+] q typial)
# 0+] q typial)
# 0+] q typhdal)
# 0+] q typhkal)

Baseband 1Q (BBIQ) characteristics

1IRPLQDO (90 XVLQJ .H\VLJKW

% 96% VRIWZDUH

OOWHI
0OOWH!
OOWH!

6,62 DF 430 0+] %: nomigel GMWKRXW FRUUHFWLRQ 0OWH!
Gfdminal ZLWK FRUUHFWLRQ 0OWHU
0+] %: g nd@feal ZLWKRXW FRUUHFWLRQ 0OWH!
Gfgminal ZLWK FRUUHFWLRQ 0OWHU
0,02 DF  4%$0 [ 0+] %: nomimal @AW KRXW FRUUHFWLRQ
0+] %: q ndeal ZLWKRXW FRUUHFWLRQ
0,02 DF  4$0 | 0+] %: nomimpl GEAWKRXW FRUUHFWLRQ
0+] %: g n@fal ZLWKRXW FRUUHFWLRQ

6,62 /7($ )" '/ &&V IXO0O o0OOHG 4%0

0 +noftinal ZLW KR XQW

ERUUHFWLRQ

6,62 /7($ )" '/ &&V )XOO 0OOHG 4$0

0+ hothinal ZLW KR XjW

6RUUHFWLRQ

6,62 /7($ )" '/ &&V )XOO 0OOHG 4$0

0+ hovhinal ZLWKRXW

ERUUHFWLRQ

6,62 SRLQW ))7 2)'0

0+] %:

0O WHI
0O WHI
0OWH.L
0OWH

nominal LVBKOFRUUHFWLRQ oOWHU

1

Measured at 1.6 GS/s for a =1 dBFS input signal in internal clock mode with F10 ofn.
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HFKQLFDO VSHFLOoFDWLRQV DQG FKDUDFWHULVWL

Analog input (IN1 to IN8 SMA connectors), continued
RF characteristics

1RPLQDO (90 XVLQJ .H\VLJKW % 96% VRIWZDUH
*60 %76 VLIQDO # 0+] q  Gaminal)
# *+] q Griaminal)
'9% 7 VLJIJQDO 0+] %: # 0 xpminal) q G%
6SXULRXV IUHH G\QDPLF UDQJH 6)'5 QRYLODXVWO SHULRBBDWRAMNRBEDMXUHG ZLWK .H
SFDR 0+] %: # 0+] g nonGntd -
0+] %: # 0+] g non@Gntd -
0+] %: # 0+] g non@n -
0+] %: # 0+] g nhon@n )=
0+] %: # 0+] g non@nd )F
Digital conversion
Resolution ELWV
$FTXLVLWLRQ PHPRU\ WRW Btandard * % 0 UHDO VDPSOHV FK
-M40 *% RSWLRQ 0 UHDO VDPSOHV FK
0 *% RSWLRQ * UHDO VDPSOHV FK
6DPSOH FORFN VRXUFHYV Internal or external
,QWHUQDO FORFN VRXUFH ,QWHUQDO H[WHUQDO RU EDFNSODQH UH
OD[ UHDO WLPH VvbBter®l@d QJ UDWHM V SHU FKDQQHO
65 *6 V SHU FKDQQHO RSWLRQ
-INT *6 V RSWLRQ
,17 65 *6V RSWLRQ
Sampling jitter I(dominal)
&ORFN DFFXUDF\ o] SSP
([ WHUQDO FORFN VRXUFH &/. ,1 60%$ FRQQHFWRU
Impedance #nominal)
Frequency range Standard *+1] WR  *+]
65 *+] WR *+]
Signal level G %P WR (nomiaah P
Coupling $&
([ WHUQDO UHIHUHQFH FORFN 5() ,1 0&; FRQQHFWRU
Impedance #nominal)
Frequency range 0+] oe (ndnmmihal)
Signal level qg G%P WRnomigad% P
Coupling $&

$FTXLVLWLRQ PRGHYV Single shot, sequence

XS WR VHIPHQWYV
6HIJPHQW PD[LPXP OHQJWK PHPRU\ VL]H

Measured for a CW signal of =10 dBm at the center frequency of the analyzed fregmcy span (BW).

-LWWHU 0JXUH EDVHG RQ SKDVH QRLVH LQWHJUDWLRQ IURP +] WR 0+]

The sampling rate corresponds to half of the external clock frequencyi8-channel mode (non interleaved channels). In interleaved mode (owl
available with the INT option), the sampling rate corresponds to the fregency of the external clock signal.
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HFKQLFDO VSHFLOoFDWLRQV DQG FKDUDFWHULVWL

Trigger

Trigger modes

Edge (positive, negative), level, magnitude

Trigger sources

External, Software, channel

Channel trigger frequency range '& WR 0+]
([ WHUQDO WULJJHU 75* 75* 75* 0&; FRQQHFWRUV
Coupling DC
Impedance #nominal)
/HYHO UDQJH (nominat 9
$PSOLWXGH 9 SN SN
Frequency range '& WR *+]
Maximum time stamp duration -SR1 GD\V
65 GD\V
Trigger time interpolator resolution -SR1 F$rdminal)
65 gndminal)
Trigger time interpolator precision -SR1 SV fmorGinal)
65 15 ps RM@&ominal)
Rearm time '"LILWL]HU PRGH Xndéminal)
DDC mode XV
7ULJIJHU RXW 75* 287 0&; FRQQHFWRU
Signal level 9 S Npd&ival)
5LVH IDOO WLPH QV (noiival)
Real-time digital downconversion (-LDC and -DDC options)
$FTXLVLWLRQ PRGHV %DVLF GLIJLWL]HU RU ""& GLJLWL]JHU
Number of synchronous DDC channels 8 in a single module
8S WR DFURVY PRGXOHV LQ D VDPH O $ |
JUHTXHQF\ WXQLQJ UDQJH /2 '& WR *+] ZLWK )
Center frequency tuning resolution +]
Independent channel center frequency tuning Yes
Independent channel frequency span No
Decimated sampling rate Analysis bandwidth Maximum acquisition memory time
-SR1 -SR2 -SR1 -SR2 -SR1 -SR2
n -LDC -DDC -LDC -DDC -LDC -DDC -LDC -DDC -LDC -DDC -LDC -DDC
0 - 06 - 06 - 0+] - - \% - \%
s° s 0+9
1 - 06 V - - 0+] - 0+] - \% - \%
06 V
06 V 06 V 0+] 0+] \% \Y,
06 V 06 V 0+] 0+] \ \Y,
06 V 06 V 0+] 0+] Vv \Y,
5 06 V 06 V 0+] 0+] \Y, Vv
e 06 V e 06 V e 0+] e 0+] Q) s Q)s
18 N6 V N6 V N +] N +] Y,
1. Only with -DDC option.
2. $W  0+] RQ D # ORDG
3. The real-time DDC is active only for 1 GS/s and 1.6 GS/s sampling rate modesdn-interleaved mode).
4. In DDC mode, each sample is a pair or | & Q samples. Each sample is coded on 64 bits (821 and 32-bit Q) when the decimation factor is >4,
otherwise the coding is made on 32 bits (16-bit | and 16-bit Q).
5. Limited aliasing protection at 250 MS/s and 400 MS/s for signals wider tian 250 MHz and 400 MHz respectively.
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HFKQLFDO VSHFLOoFDWLRQV DQG FKDUDFWHULVWL

Control 10 (I/0O A and 1/0 B MMCX connectors)

Functions Output $FTXLVLWLRQ DFWLYH
Trigger is armed
7ULJIJHU DFFHSW UHV\QFKURQL]DWLRQ
/IRZ OHYHO
+LJK OHYHO

Environmental and physital

Temperature Range Operating i& WR i &
Non-operating q i& WR i &
EMC &RPSOLHV ZLWK (XURSHDQ (0& 'LUHFWLYH

- &,635 3XE *URXS FODVV $

- $6 1=6 &,635

— ,&(6 10%

7KLV ,60 GHYLFH FRPSOLHV ZLWK &DQDGLDQ |,
&HW DSSDUHLO ,60 HVW FRQIRUPH D OD QRUP

Power dissipation

-48V Total Power
Gypical) J(typical) ZLWK '*7 RSWLRQ
®ominal) :(nominal), with -DDC option
Mechanical characteristics
Form factor VORW $;,H
6L]H PP : [ PP + [ PP
CHLIKW NJ OEV

System requirements

Operating :LQGRZV ;3 6HUYLFH SDFN 'LQGRZV/BQXWD 63 DQG 63

systems LQGRZV ELW DQG.HUELHND RU KLJKHU RU El
$00 YHUVLRQV '"HELDQ &HQW26

Processor 0+] RU KLIJKHU UHTXEWHG ELVW+] *+] $EISWMU[WKH PLQLPXP UHTXLUHP

speed recommended QR VXSSRUW IRU ,W D @fltheRhosen distribution

$YDLODEOBY% PLQLPXP *% PLQLPXP $V SHU WKH PLQLPXP UHT)>

Memory *% RU JUHDWHU UHFRPPHQGHG of the chosen distribution

$YDLODEOH® DYDLODEOH KDUG G OVINYDEOBHOH KDUG G®%WVN VSDFH

'LVN 6S Délddes: includes:

- *% DYDLODEOH IRU- *% DYDLODEOH IRU
OLFURVRIW 1(7 )UDPHARFURVRIW 1(7 )UDPHZRUN

SP1 SP1
- 0% IRU .H\VLIJKW 22 /[LB®WDIRIUHMH\VLIKW ,2 /LEUDULHYV
Suite Suite
Video 6XSHU 9*% [ FROSSRURUIRU 'LUHFW ;'RAVDBXWFWHZXWHKH JUDSKLFV K
more 0% JUDSKLFV PHPRUYUYLQGRZV ZLWK [
recommended recommended for SFP

6XSHU 9*$ JUDSKLFV LV VXSSRUWHG

%URZVHQOULFURVRIW ,QWHUQH Wicf¢$S0 RterrRet Explorery or greddéstribution supplied browser
greater

1. 6DPSOHV RI WKLV SURGXFW KDYH EHHQ W\SH WWV(\QM GULRX P A RRWDGD RHFHWZ D V@ XW IOHD.GIGVYBBULOHG W
the environmental stresses of Storage, Transportation and End-usehose stresses include but are not limited to temperature, humidity, sbck,
vibration, altitude and power line conditions. Test Methods are aliged with IEC 60068-2 and levels are similar to MIL-PRF-28800F Class 3.
NET Framework Runtime Components are installed by default with Wirvs Vista. Therefore, you may not need this amount of available disk space.
3. Because of the installation procedure, less disk space may be requidefor operation than is required for installation. The amount of spacelied
above is required for installation.

n
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THFKQLFDO VSHFLOoFDWLRQVY DQG FKDUDFWHULVWL

Figure 10. Measured sampling clock phase noise with an internal reference clock.

Figure 11. M9703A nominal dynamic performance in 1 V FSR for a -1 dBIFgyure 12. The FFT plot for a —1 dBFS input signal at 100 MHz in 1 V FSR
input signal at 48 MHz. shows the excellent dynamic range of the M9703A high-speed digitizer.

Figure 13. M9703A nominal dynamic performance in 1V FSR for a -1 dBFfgure 14. The M9703A nominal dynamic performance in 1 V FSR with no
input signal at 410 MHz. Note how the dynamic range is still excellent for input signal (open input) shows a very low noise floor.
high frequency signals.

12



HFKQLFDO VSHFLOoFDWLRQV DQG FKDUDFWHULVWL

Figure 15. The exceptional noise power spectral density of the M9703A coupled with the real-time DDC allows the detection of very small signals. In this
example, an 80 MHz span centered at 900 MHz, showing a very low noise floor of less than —100 dBm.

Figure 16. The M9703A has excellent dynamic range over a very wide
bandwidth. In this example, the spectrum of a 400 MHz single tone signal,
using the 89600 VSA software DDC, with 625 MHz frequency span centered
at 400 MHz, showing -83 dBc SFDR.

Figure 17. AM/AM and AM/PM characteristic for a 16QAM 250 MSym/s LTE
signal at 400 MHz IF frequency and 400 MHz analyzed bandwidth.

Figure 18. AM/AM and AM/PM characteristic for a 16QAM 500 MSym/s  Figure 19. AM/AM and AM/PM characteristic for a 16QAM 20 MSym/s LTE
LTE signal at 400 MHz IF frequency and 625 MHz analyzed bandwidth. signal with 400 MHz IF frequency and 100 MHz analyzed bandwidth.
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HFKQLFDO VSHFLOoFDWLRQV DQG FKDUDFWHULVWL

Front panel connectors

Input 1 Input 2 Input 3 Input 4 Input 5 plmtp 8t 6 Input 7
ReferencExternal Triggel ip 1 Input/outp ardstatus
i indicator light
input .C|OCk Triggef[ ijn 2 9
input i . Input/output 2
Triggef in 3
Trigger out

'"HoOQLWLRQV IRU VSHFLOoFDWLRQV

Specifications describe the warranted performance of calibrated instruments that have been stored for a minimum of 2 hours
within the operating temperature range of 0 to 45 °C, unless otherwise stated, and after a 45 minute warm-up period. Data
represented in this document are specifications unless otherwise noted.

Characteristics describe product performance that is useful in the application of the product, but that is not covered by the
product warranty. Characteristics are often referred to as Typical or Nominal values.

— Typical describes characteristic performance, which 80% of instruments will meet when operated over a 20 to 30 °C
temperature range. Typical performance is not warranted.

— Nominal describes representative performance that is useful in the application of the product when operated over a 20 to
30 °C temperature range. Nominal performance is not warranted.

Note: All graphs contain measured data from several units at room temperature unless otherwise noted.

Calibration intervals

The M9703A is factory calibrated and shipped with a calibration certificate.
Calibration is recommended every year in order to verify product performance.

14



&RQOJXUDWLRQ DQG RUGHULQJ LQIRUPDWLRAQ

Software information Ordering information
Chassis slot compatibility: AXle, ATCA Model Description
Supported OLFURVRIW :LQGRZV ;3 ELON $ $;,H ELW 'LIJLWL]HU ZLWK RQ E
operating systemsOLFURVRIW :LQGRZV ELW Includes:

OLFURVRIW :LQGRZV 9LVWD ELW — Software, example programs and product

/LQ X[ information on CD
Keysight 10 ,QFOXGHV 9,6$ OLEUDULHV .H\VLIJKW &RPPUWFWQARR - H\VLIKW :DUUDQW
libraries Expert, 1O Monitor \HDUV

&RQO0JXUDEOH RSWLRQV
Sampling rate

0 $ 65 *6 VVDPSOLQJ UDWH YHUVLRQ
*6 V VDPSOLQJ UDWH ZLWK ,17

Related products

Model Description 0 $ 65 *6 V VDPSOLQJ UDWH YHUVLRQ
*
p VORW $:.H FKDVVLV | 6 V VDPSOLQJ UDWH ZLWK ,1
0o $ VORW $:,H FKDVVLV EETEITET
0 s VORW $..H FKDVVLV 0 $) ,0SXW )UHTXHQF\ '& WR 0+]
' * )
0o % (PEHGGHG $..H FRQWUROOHU? %) QSXWHUHTXHQF\ '& WR *+] QR
LOSXW JUHTXHQF\ '& WR *+] LQ\
8 3 $FTLULVO$46 OXOWLFKDQQ
Front-end
Software
% 96$ VRIWZDUH WUDQVQPPI\I\ID$I:)’)5|-A2r§lv\éll'—|PQL\1uG G\QDPLF UDQJH
% 3 6\WWHPOXH )3*$ $UFKLWHF WM
0 $0 * 0 06 FK DFTXLVLWLRQ PHPR
0 $0 * 0 06 FK DFTXLVLWLRQ PHPI
0 $0 *hp *6 FK DFTXLVLWLRQ PHPR
Firmware

0 $ '*7'LIJLWL]HU oUPZDUH
0 $ "'& :LGHEDQG UHDO WLPH GLJLWDO G

0 $ /'& /LPLWHG EDQGZLGWK UHDO WLPH
conversion

0+] UHDO WLPH DQDO\VLVY EDQG

0+] UHDO WLPH DQDO\VLY EDQG

) i ) o . ) 0 $ , 1 7Interleaved channel sampling functionality
Figure 20. Five Keysight M9703A AXle 12-bit digitizers installed in
the Keysight M9505A 5-slot AXle chassis to form a 40-channel 0 $)'.)3*$ SURJUDPPLQJ DFFHVYV
12-bit acquisition system. 7KHVH RSWLRQV UHSUHVHQW WKH VWDQGDUG FRQIL

7\SLFDO VA\VWHP FRQo0JXUDWLRQ

Model Description

0 $ $;,H GLILWL]JHU ELW FKDQQH
0 $ VORW $;,H FKDVVLV

0 $ 3&,H GHVNVWRS 3& DGDSWHU *HQ

Figure 21. One Keysight M9703A AXle 12-bit digitizers and one
M9536A embedded AXle controller installed in the Keysight

4 Advantage Services: Calibration and warranty
M9502A 2-slot AXle chassis.

Keysight Advantage Services is committed to your success
throughout your equipment’s lifetime.

0 $ 8. &RPPHUFLDO FDOLEUDWLRQ FHUW|

test data
Included \HDU ZDUUDQW\ UHWXUQ WR .H\\
5 % H-year return to Keysight warranty assurance plan

15



16 | Keysight | M9703A AXle High-Speed Digitizer/Wideband Digital Receiver - Data Sheet

myKeysight

i

WARRANTY

WARRANTY

myKeysight

www.keysight.com/find/mykeysight
A personalized view into the information most relevant to you.

www.axiestandard.org

AdvancedTCA Extensions for Instrumentation and Test (AXle) is an

open standard that extends the AdvancedTCA for general purpose and
semiconductor test. Keysight is a founding member of the AXle consortium.
ATCA, AdvancedTCA, and the ATCA logo are registered US trademarks of
the PCI Industrial Computer Manufacturers Group.

Www.pxisa.org

PCI eXtensions for Instrumentation (PXI) modular instrumentation delivers a
rugged, PC-based high-performance measurement and automation system.

Three-Year Warranty

www.keysight.com/find/ThreeYearWarranty

Keysight's commitment to superior product quality and lower total cost
of ownership. The only test and measurement company with three-year
warranty standard on all instruments, worldwide.

Keysight Assurance Plans

www.keysight.com/find/AssurancePlans

Up to five years of protection and no budgetary surprises to ensure your
instruments are operating to specification so you can rely on accurate
measurements.

www.keysight.com/go/quality
Keysight Technologies, Inc.
DEKRA Certified ISO 9001:2008
Quality Management System

Keysight Channel Partners

www.keysight.com/find/channelpartners

Get the best of both worlds: Keysight's measurement expertise and product
breadth, combined with channel partner convenience.

ATCA, AdvancedTCA, and the ATCA logo are registered US trademarks of the PCI
Industrial Computer Manufacturers Group.

www.keysight.com/find/axie
www.keysight.com/find/m9703a

KEYSIGHT

TECHNOLOGIES

For more information on Keysight
Technologies’ products, applications or
services, please contact your local Keysight
office. The complete list is available at:
www.keysight.com/find/contactus

Americas

Canada (877) 894 4414
Brazil 5511 3351 7010
Mexico 001 800 254 2440

United States (800) 829 4444

$VLD 3DFLoOF

Australia 1800 629 485
China 800 810 0189
Hong Kong 800 938 693
India 1800 112 929
Japan 0120 (421) 345
Korea 080 769 0800
Malaysia 1 800 888 848
Singapore 1800 375 8100
Taiwan 0800 047 866
Other AP Countries (65) 6375 8100

Europe & Middle East

Austria 0800 001122
Belgium 0800 58580
Finland 0800 523252
France 0805 980333
Germany 0800 6270999
Ireland 1800 832700
Israel 1809 343051
Italy 800 599100
Luxembourg +32 800 58580
Netherlands 0800 0233200
Russia 8800 5009286
Spain 0800 000154
Sweden 0200 882255
Switzerland 0800 805353
Opt. 1 (DE)
Opt. 2 (FR)
Opt. 3 (IT)
United Kingdom 0800 0260637

For other unlisted countries:
www.keysight.com/find/contactus
(BP-09-04-14)

This information is subject to change without notice.
© Keysight Technologies, 2011 - 2104
Published in USA, August 1, 2014
5990-8507EN

www.keysight.com



