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I Outline /inritsu

Advancing beyond

The growing spread of Al and machine learning is increasing the need for data centers, networks, and
storage systems to process large amounts of data at high speed. Against this backdrop, PCI-SIG has
drafted the base specification for PCle 7. Like PCle 6, PCle 7 uses PAM4 (Pulse Amplitude Modulation 4) as
its modulation scheme, but increases the transfer rate from 64 GT/s to 128 GT/s.

The Signal Quality Analyzer-R MP1900A Series is a high-performance, 8-slot modular BERT. It supports
32 Gbit/s multi-channel PPG/ED, 64 Gbaud PAM4 PPG/ED, and jitter/noise injection functions that can be
expanded to suit specific measurement applications, making it ideal for signal integrity analysis of
increasingly high-speed devices.

Combining the PAM4 PPG/ED MU196020C/MU196040B with the newly developed Re-Driver MU196060A
in the all-in-one MP1900A simplifies the PCle 5 (NRZ) Compliance Test worst-case configuration while
supporting accurate Rx LEQ evaluation for the optimum return path using the powerful equalizer.

In addition, this solution provides Link Training for PCle 6 as well as an Rx evaluation solution for PCle 7,
supporting early validation against the PCle 6 CEM and PCle 7 Base specifications.

MP1900A Series Supported Applications

100 GbE/200 GbE/400 GbE/800 GbE, CEI-25G/28G/56G/112G, InfiniBand EDR/HDR, Fibre Channel,
PCle 1-7, CXL2/3, Thunderbolt 1/2/3/4, USB3.2/4 v1/4 v2, SAS-3/-4, DP1.4/2.0/2.1, DDR5,
Optical module, SERDES, AOC, High-speed Interconnect

For the latest information, please refer to the “Signal Quality Analyzer-R MP1900A series Selection Guide”
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https://www.anritsu.com/en-US/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629
https://www.anritsu.com/en-US/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629
https://www.anritsu.com/en-US/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629

I MP1900A Product Concept Zinritsu
The MP1900A series is a high-expandability, high-performance BERT supporting
physical layer evaluations of high-speed interfaces. The all-in-one design covers
early stage R&D evaluations ranging from next-generation 400/800 GbE network
interfaces to PCl Express, USB and DP etc., bus interfaces.

Data Center

Network Racks PCl Express

Switch.
CXL
PCle1to7
CXL2/3

NIC, Controllers
& HBAs

Storage Device

SSD

USB/Thunderbolt Display Cable 1
T § e
= USB3/4

Thunderbolt
s DisplayPort
Video
°®
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I Multi-IF Support inrtsy

Expandible wideband operation from 2.4 to 64 Gbaud (128 Gbit/s) is supported.
One unit enables Rx tests for PCle Gen5 (32 GT/s), USB Type-C (USB4 (20 Gbit/s) ,
Thunderbolt3 (20 Gbit/s)), DisplayPort1.4 (8.1 Gbit/s), 2.1(20Gbit/s) and SAS-4 (22.5

Gbit/s).

" All-in-One
Test Support

MP1900A

PCle 3/4/5/6/7* Receiver Test USB Type-C Receiver Test
e (USB4, Thunderbolt3/4, .
Base Specification Storage Receiver Test
DP1.4/2.0/2.1)
- Stressed Eye Test . (SAS-3/-4)
Receiver Test Receiver Jitter Tol Test
CEM Specification* SJ Margin Test ecelver Jitter loferance fes
« Transmitter initial Tx Equalization Amplitude Margin Test Memory/Memory Controller
« Transmitter Link Equalization response USB 3.2 Gen1/2 Receiver Test Receiver Test
+ Receiver Link Equalization Transmitter Eye Test ) [C))[()IhZSB
» PLL Bandwidth Receiver Jitter Tolerance Test
« Retimer LFPS Test
Jitter Tolerance Test {
SJ/RJ/BUJ Injection
# PCle CEM SPEC supports PCle 3 10 6. Low-rate estimated BER measurement {
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Update Information

Demonstration video :
n Unleash PCle 6.0 USB Debugging and Validation Updated in Jan. 2026

MP1900A PN Skew Evaluation Solution Demonstration Video
=1 MP1900A PCle® 6.0 Rx and Tx LEQ Tests Demonstration Video
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https://video-test-measurement.anritsu.com/en-us/detail/videos/bit-error-rate-testers-bert-oscilloscope/video/6384294572112/unleash-pcie-6.0-usb-debugging-and-validation?autoStart=true
https://video-tm.anritsu.com/ja-jp/detail/videos/%E3%83%91%E3%83%AB%E3%82%B9%E3%83%91%E3%82%BF%E3%83%BC%E3%83%B3%E7%99%BA%E7%94%9F%E5%99%A8-%E3%83%93%E3%83%83%E3%83%88%E3%82%A8%E3%83%A9%E3%83%BC%E3%83%AC%E3%83%BC%E3%83%88%E3%83%86%E3%82%B9%E3%82%BF%EF%BC%88bert%EF%BC%89/video/6369322950112?autoStart=true
https://video-tm.anritsu.com/ja-jp/detail/videos/%E3%83%91%E3%83%AB%E3%82%B9%E3%83%91%E3%82%BF%E3%83%BC%E3%83%B3%E7%99%BA%E7%94%9F%E5%99%A8-%E3%83%93%E3%83%83%E3%83%88%E3%82%A8%E3%83%A9%E3%83%BC%E3%83%AC%E3%83%BC%E3%83%88%E3%83%86%E3%82%B9%E3%82%BF%EF%BC%88bert%EF%BC%89/video/6369322921112?autoStart=true
https://video-tm.anritsu.com/ja-jp/detail/videos/%E3%83%91%E3%83%AB%E3%82%B9%E3%83%91%E3%82%BF%E3%83%BC%E3%83%B3%E7%99%BA%E7%94%9F%E5%99%A8-%E3%83%93%E3%83%83%E3%83%88%E3%82%A8%E3%83%A9%E3%83%BC%E3%83%AC%E3%83%BC%E3%83%88%E3%83%86%E3%82%B9%E3%82%BF%EF%BC%88bert%EF%BC%89/video/6369322921112?autoStart=true

I Update Information inrtsy

- PCle7 Base Test Solution
- Sequence Editor Function For PCle/CXL, USB3.2

» Launch of G0447A PCle 6 External Re-Driver
- Test Configuration for PCle Optical Re-timer
- USB/Thunderbolt Test Solution
— Updates accessories supporting USB4 v2 CTS 1.00 certification
- Added_DDRS5 Test Solution
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I PCle7 Base Test Solution /inritsy

> Generates high-quality waveforms compliant with PCle Gen7 requirements

> Jitter and noise injection testing
Generates high-quality waveforms with SNDR of 35 dB, residual jitter of 108 fs, and
rise/fall time (Tr/Tf) of 6.0 ps, supporting stable Rx testing.

> Reduced evaluation time and improved efficiency through automation
Enhances evaluation efficiency by providing automation software functions for stress
signal calibration and jitter tolerance testing.

PCle7 Base Rx Test

Variable ISI

100 MHz Clock (Common)

Rx in
DUT SYSTEM
For Calibration <

MP1900A

(......

Synthesizer MU191000A Automation Software
Bzz: oFTzTR
Jitter Modulation Source MU181500B

PAM4 PPG MU196020C Oscilloscope
B :-: T Test Report
Noise Generator MU196050B
k1 ST > == |
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I PCle7 Base Test Equipment List /Nty
(014 Remark

MP1900A Signal Quality Analyzer-R - 1

MU191000A Synthesizer - 1 PCle1-7*

MU181500B Jitter Modulation Source - 1 PCle1-7*

MU196020C PAM4 PPG 003,011 1 PCle1-7*

MU196050B Noise Generator - 1 PCle1-7%*,
J1793A x2
standard
accessory

*PCle CEM SPEC supports PCle 3 to 6.

Choose the automation software matching your oscilloscope.
Electrical Test

GRL-PCIE7-BASE-RXA  PCIE Gen7 Base Rx For Tektronix or Keysight oscilloscopes
Available from Granite River Labs

Contact your sales representative about automation software from Tektronix and Teledyne
LeCroy.

For the latest information, please see the Signal Quality Analyzer-R MP1900A
Series Selection Guide.
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https://www.anritsu.com/ja-JP/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629
https://www.anritsu.com/ja-JP/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629
https://www.anritsu.com/ja-JP/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629
https://www.anritsu.com/ja-JP/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629

I MP1900A Series PCle Receiver Test Solution inrtsy

« Stable PCle 6-link training and LTSSM event trigger functions.

« Analysis functions that are useful for debugging
» LTSSM analysis
» Switching between MSB/LSB and PAM4 symbol display and pattern analysis
» BER/FBER, MSB/LSB Skew display function

ﬂCIeG.O Link Training
Software

100 MHz Reference Clock G0447A (optional) 1
_ MX183000A-PL026

Signal Quality Analyzer-R PCle6 External Re-Driver

e MP1900A
= — | = p—
= . B r—
—"' el Pl
: BN oA RN 4
J1900A (optional)

=

_©®
/Built—in CDR and Equalizer ::

MU196060A

= =

: x Passive Low
ﬁ Frequency Loopback Waveform
i Equalizer

\Waveform after EQ Jitter/Noise Stress Waveform Stress Waveform

For further details regarding the J1900A/G0447A, please contact Anritsu.
IP, AIC: The J1900A/G0447A is not required.
System: Back channel loss compensation under worst-case conditions is possible using the J1900A/G0447A.
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I Test Configuration for PCle Optical Retimer /Nty

Although the details of the Optical Retimer compliance test have not been defined, it is
considered as one of Retimer-based DUTs.

* Vendor must prepare their own system board and AIC.
« The Optical Retimer must be placed immediately before the reference system board or AlC.

Upstream Port Test Upstream
Variable ISI

Port \ DUT for Upstream Port

Optical Retimer

Anritsu
MP1900A )
Evaluation Board with Gold Finger Evaluation Board with CEM
Downstream Port Test Downstream DUT for Downstream Port

Port
Variable IS \ Optical Retimer A

Anritsu
MP1900A

Evaluation Board with CEM  Evaluation Board with Gold Finger
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MP1900A Series
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I MP1900A Series Features /inritsy

Excellent expandability

« 8 slots (per one MP1900A main unit)

* Maximum transmission capacity up to 512 Gbit/s (supporting up to 8ch of 32 Gbit/s NRZ, 4ch of
64 Gbaud PAM4)

* All-in-one support for both high-speed network interfaces such as 400/800 GbE and bus
interfaces such as PCle

Full support for high-speed device signal integrity evaluations

* Bit rates of 2.4 Gbit/s to 32.1 Gbit/s (NRZ, SI PPG/ED series)
2.4 Gbaud to 64.2 Gbaud (128.4 Gbit/s) (PAM4, PAM4 PPG/ED series)

*  Built-in Emphasis and Equalizer
* Low Intrinsic Jitter data output 115 fs rms (typ., SI PPG)
* High input sensitivity 15 mV (Eye Height) (typ., SI PPG)
*  Built-in Clock Recovery
o Jitter (SJ/RJ/BUJ/SSC) and noise (CM/DM/White) tolerance measurements

All-in-one coverage of next-generation digital interface Rx tests

* Supports PCle Gen1 to Gen6, SAS-3/-4, USB Type-C interface (USB3.2/USB4/Thunderbolt3),
and DisplayPort1.4.

* Link Negotiation and LTSSM analysis functions
« Automated test-signal calibration and receiver tests
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I Supports Wideband & Multi-channel Measurement /Nty
Requirements

The 8-slot modular type Signal Quality Analyzer-R MP1900A can be easily customized
to support more measurement channels and new required functions and performance
without wasting previous investments in equipment. With cost-effective upgrade

support for next-generation interfaces, such as 400/800 GbE, the MP1900A will play a
key role in bringing customers’ products more quickly to market.

/~ SI PPG/ED Module Expandability

v o~ PAMA PPG/ED Expandability™ o,
-« NRZ (Max. 32 Gbit/s at 1ch) .+ NRZ (Max. 64 Gbit/s at 1ch)
8ch : i 4Ach
4ch -
; 1ch
2ch i
128 Gbit/s 256 Gbit/s
1ch
-« PAM4 (Max. 64 Gbaud at 1ch)
256 Gbhit/s :
4Ach
PCle 3.0 PCle 4.0 PCle 5.0 I
8 GT/s 16 GT/s 32 GT/s i
2.4 Gbit/s USB3..2 USB4,.TBT3 32.1 Gbit/s 256 Gbit/s 512 Gbit/s
10 Gbit/s 20 Gbit/s
: *: Refer to the 32G/64G NRZ/PAM4 Signal Integrity Test Solution Catalog
(MP1900A_64G-E-A-1) for details of PAM4 PPG/ED.
N e ——————————— s ot A B —————————
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I Ideal for Signal Integrity Evaluations (1/2) /nritsu

Advancing beyond

The 21G/32G bit/s SI PPG MU195020A has a built in 10Tap (max.) Emphasis option for simulating
various devices and channels as well as for outputting corrected waveforms reproducing channel-
path losses to help improve design evaluation efficiency.

The Rx-side 21G/32G bit/s SI ED MU195040A has a built in multi-band CTLE (Continuous Time
Linear Equalization) function supporting 28, 16, and 8 Gbit/s band input signals for performing
BER measurements of Eyes closed by transmission path losses. Since this CTLE function is a
hardware equalizer rather than software emulator, it supports evaluation of TRx BER performance
under near-to-live conditions, such as BER evaluation of test signals, and comparison of DUT BER
measurement results.

Signal Integrity Evaluations
Required Performance and Functions

4 s e |- —> () PCB Trace

(" Liah )
High-Quality Output High-Input Sensitivity DUT Rx
Signal Source q kCF;FLE DUT Tx A :h
. . 0OCK Recove ; 4__(_] synchronous
Emphasis Function Y ' (JEcs Traf Clock
_ o Additi JTOL, Bath-tub, Eye
\_ Jitter, Noise Addition y \ Contour y

Built-in Emphasis,
CTLE and CDR
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I Ideal for Signal Integrity Evaluations (2/2)

/inritsu

Advancing beyond

To perform high-speed receiver stressed input tolerance tests, the BER is measured under the
worst conditions using a stressed signal with added jitter and voltage noise. Using the MP1900A
series with the Jitter Modulation Source MU181500B, Noise Generator MU195040A with CDR
function for adding various Jitter types and SSC and the Jitter Tolerance Test MX183000A-PL0O1
software, supports receiver tolerance tests in conformance with the various interface standards.
The MP1900A series offers strong support for receiver stressed input tolerance tests by high-
quality output signal before jitter and noise addition and high-linearity jitter and noise addition

functions.

Sinusoidal Jitter(S)) Random Jitter(R))

Jitter Tolerance Test Function (MX183000A-PL001)
 High-versatility Jitter Tolerance measurements

* PHY Device Jitter Tolerance tests by impressing SJ/RJ/BUJ
 Standards-compliant Mask measurements

* Fast measurement times using low error rate estimation function,
such as 1E-12 and 1E-15

* Tolerance measurements versus device characteristics using four
Binary, Upward, Downward, Binary + Linear methods

Equipment Setup | Aun Test Graph | Report |
Oisplay & — BER for ITOL Estiemation [103] £-[205]

White Noise

=i

llllll e °
Lower List —

maied EnocPom — Da

Mask

]

o
®e o setee]

10
Jitter Frequency [Hz)

Low Error Rate Estimation Jitter Tolerance

Measurements
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I Built-in PCle Link Training and LTSSM Analysis Functions

High-speed serial interfaces require good interconnectivity between devices and equipment, and
it is important to identify whether a dropped Link is caused by physical or logical errors. The all-
in-one MP1900A series supports Physical layer evaluations for PCle Gen1 to Gen6 receivers, in
addition to having Link Training for securing normal operation, also has functions for detecting
and analyzing LTSSM (Link Training Status State Machine) fault transitions to improve detection

efficiency.
MP1900A DUT
Data Link
Physical Physical

Logical Sub-block Logical Sub-block

Electrical Sub-block Electrical Sub-block

RxX | Tx Rx | Tx
ED PPG

i —

Supports physical layer measurements of add-in cards and

system boards

*  Tx/Rx Link Equalization Response Test
* RxLink Equalization Test

*  Receiver Jitter Tolerance Test

ANRITSU CORPORATION

Detect.Quiet [ms] Recovery [ms]

.Revrlock  .RewrCfg

Polling [ms]

.Config

Disabled Root Endpoint
Configuration [ms] .Eq.Phase0

Linkwidth.Start -12.0E|

.Eq.Phasel
.Lanenum.Wait
.Eq.Phase2
.Linkwidth.Accept | ) h
.Eq.Phase3
.Complete .ldle

Speed ddle

Active

Loopback.Entry [ms]
->Active ->Exit

Hotreset  Disable

PCle Link Training State transitions
PCle Link Training

(PCle 1to4: MX183000A-PL021)
PCle 5 Link Training
(MX183000A-PLO21 and PLO25)
PCle 6 Link Training

(MX183000A-PL0O21,PLO25 and PLO26)




I Link Problem Test using Built-in Sequence Editor Function/Jntsu

The PCl-Express, USB 3.2, and CXL tests require evaluation by BER measurement when
negotiation with the Link partner is completed. If this negotiation is not completed,
although it is possible to use the LTSSM analysis function to troubleshoot the problem state,
the built-in Sequence Editor function can troubleshoot the problem using detailed cause
analysis. This function can be used to resolve negotiation problems quickly.

Identifying Link non-negotiation state using |dentifying problem parameters using status
LTSSM function data occurrence times, sequence and encode
- . data editing
Detect.Quiet [ms] Recovery [ms] — Sequence Editor

2.0 .RevrLock  .RecvrCH,
. 24,0/ AS.DgEl E— [ e Jaantane ;:;:;(:E:,‘I: rrrrrr

Config Acti

ive

Configuration [ms]
-Linkwidth.Start

_rcve_Lock

‘THTHTHTHT‘

S
iration

e
ae
1506 Pr
208 3
d eak trem Brate
v -
b1t v 256

_Linkwidth.Accept

.Complete .Idle

S EIEEE B BE

Hotreset  Disable

23 ) K] KN K 1 K KT K
HEREBREBARG

=
il

19 =

“ sequence Editor Function (MU195020A-050): PCle 1/2/3/4, USB 3.2 Gen1/2
Sequence Editor Function PCle 5 Extension (MU195020A-051): PCle 5 Extension

Sequence Editor Function (MU196020A-050): PCle 1/2/3/4/5/6)
Sequence Editor Function for Multi channel (MU196020A-051): For Multi channel

Sequence Editor Function (MU196020A-051): PCle 1/2/3/4/5/6
Sequence Editor Function for Multi channel (MU196020A-052): For Multi channel
Sequence Editor Function PCle 6 and CXL 3 Flits Extension (MU196020A-056): CXL2/3
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MP1900A SI BERT
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I MP1900A SI PPG/ED Series Product Lineup /inritsy

 8-slot Platform
« 32G S| PPG/ED and Noise Generator Modules
» PCle Link Training and LTSSM Analysis Functions

« Backward Compatibility with SQA Series MU181000B Synthesizer, Jitter
Modulation Source MU181500B

Signal Quality Analyzer-R MP1900A 21G/32G blt/s SI PPG MU195020A

MX183000A-PL0O21 PCle
MX183000A-PL0O25 PCle Gen5 extension
MX183000A-PL022 USB
MX183000A-PL0O23 USB x2

Link Training (software)
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I 21G/32G bit/s S| PPG MU195020A Features /inritsy

« Bitrate of 2.4 to 21 Gbit/s or 32.1 Gbit/s
* 1ch/2ch Selection
« 10Tap Emphasis built-in
« Data Output Amplitude 0.1 Vp-p to 1.3 Vp-p (Single-end)
0.2 Vp-p to 2.6 Vp-p (Differential)
* Low Intrinsic Jitter output of 115 fs rms (typ.)
« Tr/Tf (20%-80%) of 12 ps (typ.)
« Multi-channel synchronization function
 NRZ/PAM4 support (PAM4 uses 2ch Data out + GO375A remote head)
« PCle / USB Link Training

21G/32G bit/s S| PPG MU195020A

-

+ 10Tap Emphasis
+ High-Quality Output
Waveforms

* Multi-channel

\Synchronlzatlon Y,
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I MU195020A PPG Data Output Waveforms Zinritsu

Low Intrinsic Jitter Data Output Waveforms for Signal Integrity Analysis
PRBS 237-1, 1 Vp-p (Single end, 70 GHz observed with oscilloscope)

32.1 Gbit/s 21 Gbit/s

Low Intrinsic Jitter 115 fs (rms) @ 28.1 Gbit/s

28.1 Gbit/s
("1010..." pattern)




I MU195020A PPG Data Output 10Tap Emphasis inritsu

Flexible Support for High-speed Device with Long-channel Design Evaluations

* 10Tap Emphasis
« Control up to 20 dB
* Pre-Emphasis output with peak output amplitude of 1.5 Vp-p

Waveform for correcting transmission path loss Waveform emulating signal loss

Voltage control at each 1 bit for 10-bit time period
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I MU195020A Data Output Variable IS /inritsy

Shorter Development Period by Eliminating Need for Multiple Test PC Boards

Simple and High-Reproducibility Design Tests of High-Speed Device Channel Loss
Dependency

« Emulate channel loss by controlling Emphasis and generate loss-compensated signals
« Automatically calculate Emphasis setting using S-parameter

MP1900A SQA-R 521

B3 s
=
=]
=
B3
% |

Emulate channel loss
And generate loss-compensated
signals (Variable ISI option)

CEI-28G, 14 dB loss typical waveform
(ISI function)

R O I - !

| Jectw \-i\” E

‘v} = |’Fre£mphas\s ‘v‘ = |’Fresetu |v‘

* Manual Setting:

Correct signal for target Eye Height/Width using 10Tap Emphasis function

+ Channel Emulator:

Emulate S2P and S4P data loss insertion, and perform Emphasis compensation
- ISI:

Emulate ISl using CEI-28G/25G Nyquist frequency loss setting

ANRITSU CORPORATION 2—‘}



I MU195020A PPG Multi-channel (1/2) /inritsy

Enables multiplexing and higher bit rates, as well as crosstalk testing, through multi-
channel data output, pattern synchronization, and skew control. Flexibly accommodates
future high-bit-rate expansion and evaluation of multi-channel interfaces.

Number of Supported Function Applications Equipment
Synchronized Configuration
Channels Example

2 2ch Combination 32G PAM4 generation MU195020A
2:1 MUX evaluation 2ch PPG x1
4 64G x 2ch 64G PAM4 generation MU195020A
Combination 4:1 MUX evaluation 2ch PPG x2
/. 2ch Combination \ K64G x 2ch Combination \
: e Supports multiplexing from two 32G PPGs
Supports multiplexing into "a1b1 (4 channels) into "alb1c1d1 a2b2c2d2 .. ."

azb2..." patterns and PAM4 output patterns and 64G baud PAM4 output

CH1 !a1!a2!a38a48a58

CH1 Xa1 Xa2 Xa3 Xa4 Xas X MU195020A@
CH2 cl X2 X3 Xc4 X5
CH2 Xb1Xb2Xb3Xb4Xb5X CH1 Xb1Xb2Xb3Xb4Xb5X

\_ Y, \M“”S"”A@ S ocaonaly,

N
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I MU195020A PPG Multi-channel (2/2) /inritsy

By using the Unit Sync function, multi-channel data output of up to 16 channels,
pattern synchronization, and skew control are possible, enabling flexible support for
evaluation of multi-channel interfaces.

Number of Supported Function Equipment Number of
Synchronized Configuration MP1900A
Channels Example Units

8 Channel Synchronization =~ MU195020A 1
2ch PPG x4
16 Channel Synchronization =~ MU195020A 2
Unit Sync 2ch PPG x8
/ Channel Synchronization \ / * Unit Sync \
Supports parallel interface evaluation, Using Unit Sync function enables alignment of
crosstalk testing, and D/A converter data phase between units, allowing output of
evaluation, with up to 8 channels per synchronized multi-lane data.

MP1900A unit and synchronized output
of up to two MP1900A units.

Primary
Unit

CH1 Xa1 Xa2 Xa3 Xa4 Xa5 X Output
Ra1 Koz ka3 Kot Kas X

al Aa2 Aa3 A ad Aab Secondary

\_ AR == )
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I 21G/32G bit/s S| ED MU195040A Features /inritsy

« Bit rate of 2.4 to 21 Gbit/s or 32.1 Gbit/s
* 1ch/2ch selection
*  Built-in multi-band CTLE function
Peak frequency: 14, 8, 4 GHz switchable
Gain control: 0 to —12 dB control
« Data input amplitude: 0.05 to 1.0 Vp-p (Single-end)
* Input sensitivity @ 28.1Gbit/s NRZ: 15 mV (Eye Height) (typ.); 22 mVp-p (Eye amplitude)
@ 28.1Gbit/s PAM4: 30 mV/Eye(Eye Height) (typ.); 150 mVp-p (Eye amplitude)
* Auto-measurements (Auto-search/Adjust, Eye Contour, Bathtub, Jitter Tolerance)
» Clock Recovery: 2.4 to 32.1 Gbit/s, SSC support
» PCl Express/USB Link Training

MU195040A 21G/32G bit/s SI ED
= " ——

Ot g2 Bt begu2

{ U N 008 s A

Data1 (d_i_fferential) Data2 (differential)

* Multi-band CTLE
* High-sensitivity input
+ CDR supporting SSC
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I MU195040A ED Data Input CTLE/Clock Recovery Functions

Supports input receiver measurements for CEI-28G, PCle Gen 3 to Gen 5 using 3-band
CTLE (peak frequency of 14, 8 , and 4 GHz)

—

Data Input '"""""""""":
> lock Recovery/ !
ER Measurement |
28 Gbit/s waveform after passage /\ T 28 Gbit/s open eye waveform
through -10 dB@14 GHz channel 4 GHz using CTLE

Supports SSC to implement Eye analysis for input signals with added Jitter
e 2.4 Gbit/s to 32.1 Gbit/s (extracts Clock from Data1l input signal)
e External Clock/Clock Recovery/Clock and Data Recovery_SSC support switching function

Data Recovery On when setting “Clock
and Data Recovery”, SSC support

——————————————

Data Input Dl rurmurannare > Phase ID
Data '

Recovery | circuit
S Clock I-> > Variable ‘

Recovery Delay
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I MU195040A ED Auto Measurement e Analysis Functions Z1NMitsu

Higher-accuracy Eye analysis is supported using the auto-measurement and auto-
analysis functions, such as Auto Search/Auto Adjust, Bathtub, Eye Contour, Eye Margin,
and PAM BER measurement that make use of the measurement high-input-sensitivity

performance.

Anritsu

[[[[[[

:::::

[x] 1] o 0 AnrtsU s

Example of Eye Contour Measurement Bathtub Measurement Example

at Input of Small 50 mVp-p Signal

nnnnnnnn

Example of Eye Contour Measurement
at Input of PAM4 Signal
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I Noise Generator MU195050A Features /inritsy

Supports Voltage Noise Tolerance tests specified by CEl and IEEE802.3 for backplane,
PCle, and Thunderbolt measurements

Noise addition to Data signals up to bit rates of 32.1 Gbit/s
2¢ch output

CMI/DMI/White noise support
Common mode noise frequency: 0.1 GHz to 6 GHz

Differential mode noise frequency: 2 GHz to 10 GHz
White noise band: 10 GHz; Crest Factor: >5

Supports external noise input

MU195020A

MU195050A
Noise Generator

IIData1 (differential) | Data2 (differential) External input

* Built-in
CMI/DMI/White noise
+ 2ch output
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I MU181500B Jitter SSC Profile Function

/inritsu

Advancing beyond

The new SSC Profile standard for USB 4, Display Port, etc., makes it easy to test SSC
compliance of the DUT receiver clock recovery, etc.

(1-8)Fc -

-
I
I
f=
o=
o
=
[
=
=2
:E}
[
L

1Fmodd
Time (=)

Previous Triangular

Frame Frequency -Hz
Deviation EGULE ppme Min. Deviation BRI ppm Max. Deviation -ppm

Initial Frequency

Frame Divide Ratio 4

300 rsig

Frequency [EPEIIIE Hz

Window Shape BDeviation[ppm] Time [us] Slope [ppmips]
dtl |Sinusocidal | 1300 1.500 Add
dt2 |Linear v -1 400 1.500 Delete
dt3 |Linear v - 300 0.200
dt4 |Linear v -1 200 0.700

Variable Profile (List)

Overshoot Peak
1600 Lokl - ppm

Max. Deviation

Initial Frequency

ELDE ppm Deviation

5 600 pp

Min. Deviation

5300 | e s B T B —
Slnpeappm)‘}m

USB 4 SSC Profile (image)

Jitter S5C Graph(Slot4) n

Frequency
Deviation[ppm]

60
Timelus]

Variable Profile (Graph)



MP1900A PAM4 Application
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I Outline of MP1900A Series PAM4 BERT /inritsy

Supports bit error rate measurements optimized for high-speed 400 GbE and
next-generation 800 GbE interfaces

High-quality data output waveforms up to 64 Gbaud and high input sensitivity
performance provide strong support for testing PAM4 device designs

All-in-one Jitter Addition, Clock Recovery, Emphasis, NRZ/PAM3/PAM4 Pattern
Editing, SER functions, etc.

Easily configured, high-reproducibility PAM4 measurement solution

MP1900A PAMA4 Target Applications

200/400/800 GbE, CEI-56G/112G, InfiniBand HDR, 64G Fibre Channel, PCle1-6,
USB4v2
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I MP1900A PAM4 BERT Features /inritsy

- All-in-one, high-reproducibility, easily configured test solution
» High-quality waveforms for more accurate measurement
- Easy, low-cost, future-proof expandability supporting high bit rates and multichannels

PAM4 One Box Test Solution

( Emphasis 4Tap, 20dB }»

{ Jitter/Noise Addition )

(Built-in Clock Recovery} { Jitter Tolerance Test )

400Cbos
(26.5G =8)
| — L r— Sch i ===-~~
| - — - ——— -
- e | ———

dhFR =~=srs e =e==
]

| — —

53.125Gbaud, PRBS15

Bitrate
26Gbaud  53Gbaud
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I PAM4 All-in-One BERT Solution inrtsy

Easy-to-use and configure all-in-one solution with high reproducibility,
helping cut test times

. * Built-in CTLE equalizer
32G baud NRZ/PAM4 Re-D :
MU192?)60A / crinver * Integrated NRZ/PAM4 clock recovery supporting PCle4 to PCle6

= PAM4 ED
MU196040B*

Typ. 23mV at 32.1G High Input Sensitivity
SER/BER, Capture,

Logging and analysis functions
Logging/Capture functions

|

PAM4 PPG

MuT96020C No External Equipment, Compact Module with Built-in PAM4 Functions

High-Quality PAM4 Waveforms(MAX 64G baud) with Variable

Emphasis/Linearity Functions

*For PCle1-3, PAM4 ED must be changed to SI ED.
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I PAM4 PPG/ED Specifications /inritsy
PAM4 PPG MU196020C

Baud-rate: 2.4 Gbaud to 32.1 Gbaud /58.2 Gbaud /64.2 Gbaud *
Output amplitude: 70 mVp-p~800 mVp-p. 1 mV step (Single-ended, PAM4)
Emphasis: 4Tap
Intrinsic jitter(rms): 108 fs
Tr/Tf (20-80%): Typ. 6.0 ps (20-80%) at 32,64Gbaud (using J1789A)
Typ. 7.0 ps (20-80%) at 32,64Gbaud (using J1790A)
Multichannel synchronization
FEC pattern generation (Supports PCle up to Gen6)

PAM4 ED MU196040B

| n-:u_ﬁm : A
: il =
Absss A :-u A

Baud-rate: 2.4 Gbaud to 32.1 Gbaud /58.2 Gbaud PAM4 * 1 *2

Input amplitude (max.): 1.0 Vp-p (NRZ, PAM4)

Input sensitivity (Eye Height, PAM4) : 23 mV (typ., 26.5625 Gbaud), 36 mV (typ., 53.125 Gbaud)
Built-in Clock Recovery: 2.4 Gbaud to 29 Gbaud /32.1 Gbaud/51 Gbaud to 58.2 Gbaud extension *
Analog bandwidth: >40 GHz (nominal)

Built-in Equalizer: Low Frequency Equalizer(2 dB)+DFE(1.4 dB)

SER measurement, logic error analysis using Diagnostics Mode, Capture , Logging function

*7: The upper limit of the Baud-rate depends on the option configuration.  *2: For NRZ signals, the maximum is 64.2 Gbits/s
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I NRZ/PAM4 Re-Driver Key Performance inrtsy

/INFAESU_MU196060A 32G baud NRZ/PAMA Re-Driver

Data Output Data Output Data Input Data Input 4 CrockOupat |
= o A - N A oS
w@)e w@)e Lo @‘@ :3) Al (XY 28°
p Differential " Differential Max. A 0.3 A
£1.0V DC Max.

- Assured SSC tolerance using built-in CDR

» Supports both PAM4 and NRZ modulation methods

- Compensates for 30 dB loss at NRZ 32 Gbit/s for PCle 5. (<1E-12)

- Compensates for 14 dB loss at PAM4 32 Gbaud for PCle 6. (1E-9, Typ.)

" J A Tvearest o
MU181000B ) p— . ‘ Caoen:
Synthesizer T —— d MU196060A ' ’ e benmny bome Y ®
S Re-Driver Module bt n ‘- - :
MU181500B . S - - rvom—
- 1 = - Cwiay " ® CoMtraten
Jitter -s . - n Q . - N q . - i
q v K
MU196020C _ l (! ] MU196040B — = —'ﬂ
- - L J
PAMA PPG . L e 'k = \ PAM4 ED ' H LA
' g x Clock !
2 Input
\
\

MU196020C PAM4 PPG Output MU196020C PAM4 PPG Output with Emphasis MU196060A Input MU196060A Output
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I Typical Configuration of 58 Gbaud PPG/ED /nritsu

Advancing beyond

-m-—:_-mm

MP1900A Signal Quality Analyzer-R

MU191000A Synthesizer - 1

MU181500B Jitter Modulation Source - 1 For jitter injection
MU196020C PAM4 PPG 002, 011, 040, 042 1

MU196040B PAM4 ED 002, 011, 021, 023, 041 1

Software for jitter tolerance test

MX183000A-PLOO1 Jitter Tolerance Test
MX183000A-PLO31 DUT Error Counts Import

Optional parts

J1789A Electrical Length Specified cable (04m, V connector)
J1790A Electrical Length Specified cable (0.8m, V connector)
J1800A ISI Board V

J1793A Pick OFF Tee (V)

ANRITSU CORPORATION



High-Quality Waveform PAM4 PPG MU196020C /Inritsu

Advancing beyond

Best-in-class waveform quality with low Intrinsic Jitter (typ. 170 fs (rms) and fast Tr/Tf
(typ. 8.5 ps) for more accurate evaluation of actual DUT performance

64.2 Gbaud 53.125 Gbaud 26.5625 Gba

(i) (&)

ud

G Mmee - x

Wvd

E
g

Wvd

More (172)
Precision Timebo
8025000 G

seow ak3

TEEEEL
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I 116 Gbit/s PAM4 Best Level High-Sensitivity Input Performance

High sensitivity input of 36 mV (typical at 53.125 Gbaud) simplifies
previously difficult PAM4 error troubleshooting measurements.

Error-Free at 53.125 Gbaud

Best level PAM4 sensitivity

PAM4 PPG
MU196020C

PAM4 ED
MU196040B
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I Multichannel Support and Expandability (1/2) /inritsu

Advancing beyond

One MP1900A PPG supports up to 4ch for 400 GbE (53 Gbaud x 4 Lanes),
and faster evaluations, helping cut future support upgrade costs.

 Channel Synchronization

. . One MP1900A unit supports synchronous output for up
' PAM4 Solution 1 to 4ch; two units support up to 8ch.
Max. 64 Gbaud at 1ch *Future support for 8ch

4ch

Ch1 Xat X a2 a3 a4 X as
ch2 a1 X a2 Xas Xa
Ras X
&

w
D
(O]

a

w
D
U

a

A
Ch3 Xa1 Xa ad Aa

Ch4 Xa1 X a2
256 Gbit/s 512 Gbit/s

o « 2ch Combination (NRz)
Supports shift to “alb1 a2b2 ..." pattern

- 4-Lane DUT (Driver + E/O) Measurement Example 1 _Ka1 Xa2 ka3 Kaa o5 X
e Yor Yoz Xos Yo Yoo X

1ch

A
A
A
X

a3 Aad Aas

N
= > D<IP<

&4 Gbaud PAM4

&4 Gbaud PAM4

&4 Gbaud PAM4

&4 Gbaud PAM4
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I Multichannel Support and Expandability (2/2) /inritsy

Expanded support for 800G using 8ch synchronization function

(4ch x 53.125 Gbaud PAM4 x two MP1900A units)

Supports QSFP-DD transceiver FEC evaluation using 8-lane FEC Pattern
Generation function

Synchronized
8-lane FEC Pattern

I

[

Unit Sync.
Control

400G QSFP-DD, OSFP
Optical Transceiver

or
800G Next Generation
Transceiver
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I Jitter Tolerance Measurement Function /inritsy

Supports PAMA4 Jitter Tolerance test using just one unit. A measurement system to help
cut measurement time is configured easily by combining the Jitter/Noise Addition
function, built-in Clock Recovery function, and Jitter Tolerance MX183000A-PL0OO01

software.

Jitter/Noise Addition

MX183000A Software Measurement Screen 4Tap Emphasts
L — ==f
| DUT Rx
H | - DUT Tx 4_®
e i Lo (IPcBTrace ) «—  Asynchronous

Built-in Clock Recovery

Sine-Wave Jitter (S)) Random Jitter (RJ) CM/DM Noise
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I Jitter Tolerance Measurement using DUT BER Counter ~ Z0fitsu

When the DUT has a built-in bit error counter, combination with the MP1900A PPG
makes it easy to configure a highly cost-effective Jitter Tolerance measurement
environment.

JTOL Measurement Screen

e

Tadoment ong | Bum Tost Gaet | Rapert |
Ounpley & = BER for 10U Emmamen [153] & 303]

== Youw Cou L O] oo e
Lower Lo — tem Uoow Lt

; e S, 0. &
o* B = - :
a! \\\ .. ® .....

"
e Fregeency ) Aorits

Measure Jitter Tolerance using captured error count h Capture error count via USB or Ethernet connection
(MX183000A-PLO01 Jitter tolerance software) (MX183000A-PLO31 DUT Error Counts Import)

ANRITSU CORPORATION



I Multilane FEC Evaluation /inritsy

FEC can be evaluated by combining FEC pattern generation with error insertion, and
reading the DUT bit error count.

Evaluating Optical FEC Signal Transmission

it MP1900A
R [

ottt SERDES with
% Ashd) 1ot &s Optical FEC decoder
" module

v lanes

"
b A—

L ¥

er T oleraneeMeastremEnlE 000 e e e e e e A e e e
(MX183000A-PLOOT) Capture bit error count at USB or Ethernet connection
(MX183000A-PLO31)

Evaluating Electrical FEC Signal Transmission

MP1900A
] i s > Eade
" 1ordor8
» ' e w lanes PCB :
M Py P S .
Jitter Tolerance Measurement
(MX183000A-PLOOT) Capture bit error count at USB or Ethernet connection

(MX183000A-PLO31)

Evaluate Jitter Tolerance, etc., using

captured error count
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MP1900A Mainframe
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I MP1900A Main Unit Features /inritsy

8 Slots

Install up to four 2ch PPG and ED
modules

Synchronize up to four MP1900A

main units - Expansion to 2 Tbit/s
Touch Screen

GPIB x 1, and Ethernet x 2

USB x 6, HDMI x 1, and D-SUB x 1
Windows 10 loT Enterprise

o =

Multi- channel Synchronlzed Output of Four MP1900A Main Units
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I MP1900A 8-slot Main Unit Expandability /nritsu

Advancin g beyond

Future-proof Main Unit Expandability

* One Main Unit Supports 8ch (SIPPG) and 4ch (PAM4 PPG) Transmissions for
Future High Bit Rates

Differential —A\_PRBS7 )X PRBS7 X PRBS7 X

8ch (SIPPG) A PRBS7 ) PRBS7 ) PRBS7 X
4ch (PAM4PPG) : ) .

X_PRBS7 X PRBS7 X PRBS7 A
X _PRBS7 X PRBS7 X PRBS7 X

MP1900A Pattern Sync Output
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I System View User Interface and Improved Operability ~ Znfitsu

using Multiple Windows
Operability is improved by the large 12.1-inch LCD touch panel and intuitive GUI. The newly

developed System View user interface displays easy-to-understand system function blocks
with help guidance for system settings and easy operation of each module.

4ch Multi-channel Measurement Results
on One Screen
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I EZ SCPI Creator

/inritsu

Advancing beyond

Operation while EZ SCPI Creator is ON creates remote command strings automatically,
making it easy to describe remote commands.

[7]1 21G/32G SI PPG [eEI)N |V c: ON

@ output |E Emphasis Pattern |Error Addition | Pre-Code | Miscl | Misc2

[6] 21G/32G SI ED [eri38 |V C

E | P Start lh” c; OFF

Result | Measurement| @ Pattern |@E Input |Capture |Miscl

. Output ‘4|‘Gating |v1
Bitrate "variable |v‘ | 28.000 000“ Ghit/s cycle "Hepeat ‘v| Unit "'ﬁme |v| ‘ 0‘|day | 00:00:01“
Output Data® |‘DN ‘v| Clock “ON |v| Carnt
Lovel Guard @ L Calculation "Prugresswe |" = |nterval |’1DD "| ms
Ve B E @ Ext ATT Factor @ L b J L J J
Defined Intarface @ |,va”ame ‘v| ‘ 0‘| . lErrurfA\arm |v‘ |‘IthBendent |v‘ |‘Datesmme ‘v|
_ 4 « — [ ——— o |
Amplitude ® | 0.874 | Vpp 0.874 Vpp L )
: . : : ; ) Total INS oM Anritsu
Tt ) H| ooce| v vih |v| & o000fv ER | 5.632 00009 £.000 000E-07|[ 1.200 000E-06 |
T | 0" EC \ 2 SIS:H: 400 000:\[ 500 mm:\
‘ ' %EFI | 100.000 000 |
B 0
FrequencylkHz) ( 9 999 Clock Count | 5.000 000E+11]
Delay W la (@ mu | o‘| @ | u‘uuu\‘ ——— ( Y
Jitter Input @ E ‘ 0 | mul Sync Loss ‘ D‘..
: ’ Error = 7
Data Threshold \ —| V Data Delay | —| mul
XData Threshold \ —| v | —| ps
Gating [ (0%) ] m
> [ L [x]
o] | 2mtotnga) | D Rl BERT  AUTO MEAS FlEser % D M ) Anritsu 1. 1

EZ SCPI Creator ON

For example, executing the
following operations:

- Set PPG Amplitude

- Set PPG Pattern Type

- Set PPG PRBS Length
- Set Output On

- Start ED measurement

SIPPG

Automatically
generates these
operation remote
commands

SUEMT Pz ID 15 tMODule: |
JENT rvs 1D 15 tMODule: |
(ENT Pz ID T tMODule: |
s SOURCe: OUTPUt - ASET 0N
(UENT P ID T cMODule:

D7
b7
b7
D 6

; INTerface:
: INTerface:

 [NTerface:
: s INTerface: |

L N N |

s tOUTPut:DATA:AMPL i tude DATA,0.574
; olURce:PATTern: TYPE PRES
; tS0URce:PATTern:FRES:LENG 31

; oENSe:MEASUre: STAR
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PCle Test Solution
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I PCle Tx LEQ/Rx Compliance Test inritsy

- Combination of best-performance BERT MP1900A and preferred oscilloscope -

Shorter test times and reduced investment cost

» Supports Combination with Teledyne LeCroy/Tektronix/Keysight Real-Time
Oscilloscopes

« Automated Rx CEM and Base Tests: Calibration, Link EQ and Automated Tx Test

* Protocol Aware: Link Training/Equalization and LTSSM Analysis

« High-Expandability 32G Multichannel BERT for PCle1 to 6

Y | Best BERT Performance

6‘
ﬁ TELEDYNE LECROY :

GRANTTE RIVER LABS Everywhereyoulook Fu”y Automated SW and AnalySIS

Tektronix

(Vendork ) PR TELEDINE iz @
-, = 1 Preferred Oscilloscope
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I MP1900A Series PCle Test Solution /inritsy

Measurement Item Supported Software

Transmitter Test Teledyne LeCroy, Tektronix, GRL*

Tx Response Time MX183000A-PLO21
PLO25 (PCle5)
PLO26 (PCleb)

Stressed Signal Calibration Teledyne LeCroy, Tektronix, GRL*

Transition to Loopback State MX183000A-PLO21
PLO25 (PCleb5)
PLO26 (PCle6)

Rx Link Equalization Test MX183000A-PLO21
Jitter Tolerance Test MX183000A-PLOO1
PLL Loop Bandwidth Test Teledyne LeCroy, Tektronix, GRL*

*Contact your sales representative about expected future support.
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I PCle Link Training, LTSSM Analysis and /inritsy

Jitter Tolerance Measurements (1/5)
PCle PHY IP Device Rx Test Sequence

: N Transition to Stress Signal Input
Stress Signal Calibration el RS IS Tact

- Jitter Tolerance Margin Test:

( % Automation Software: Link Training Software:
% GRL-PCIEX-BASE/CEM-RXA  MX183000A-PLO21 (PCleT to 4)  MX183000A-PLOOT
@ | or QPHY-PCIE-Tx-Rx MX183000A-PLO25 (PCle5 Extension) OF
§ | O RXSW-xx-PCIEX VX 183000A-PLO26 (pCict Exiension) * Jitter Sweep Test (Pass/Fail):
2
<€

100 MHz Reference Clock

Automated Calibration
Software
(GRL-PCIEX-BASE/CEM-RXA
or QPHY-PCIE-Tx-Rx
or RXSW-xxx-PCIEX)

[

@)

Signal Quality Analyzer-R
MP1900A

Variable ISI
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I PCle Link Training, LTSSM Analysis and /inritsy
Jitter Tolerance Measurements (2/5)

Combining the PCle Link Training MX183000A-PL021 and Jitter Tolerance Test
MX183000A-PLO01 software supports tests from the Link with the DUT to the Jitter
Tolerance test measurements required by PCle receiver tests.

Dlsplays Link Training Settlngs and Results Automatic Measurement of Receiver Jltter Tolerance

IX183000A - PCle Link Trairing
Equipment Setup Link Training Run Test |Graph | Report Outoutng Test Pazer
Display & — ER for JTOL Estimation | 1.0/3E-| 1573

10

10?

10!

SJ [Uip-p)

3 3 38 3

,,,,,,

60 Bt Bats Bats Bosis mass

MX183000A-PL021 PLO25 extended PL026 extended

Supported PCle 1 (2.5 GT/s), PCle 2 (5 GT/s),
Standard PCle 3 (8 GT/s), PCle 4 (16 GT/s) PCle 5 (32 GT/s) PCle 6 (64 GT/s)
Pattern Compliance (MCP, CP), PRBS (7, 9, 10, 11, 15, 20, 23, 31)
LTSSM State Transition to Detect, Polling, Configuration, Recovery, Loopback

Config EQ 32G Config EQ 64G

. . Config no EQ 32G Config no EQ 64G

Loopback Through | Configuration, Recovery Recovery EQ 32G Recovery EQ 64G

Recovery Full EQ Recovery Full EQ
TS Setting SKP Insertion, 8B/10B,128B/130B, FTS, Link Number, Lane Number, Scrambling > +1b/1b
Parameter
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I PCle Link Training, LTSSM Analysis and inrtsy
Jitter Tolerance Measurements (3/5)
Shorter Development Period by LTSSM Analysis Functions for Troubleshooting Cause of Link Faults

Examine each state transition time and path from Check results for each state transition using

n n n n . . .
Detect” to “Loopback”. Training Log Viewer.
Timeout X Training Log Viewer
Detect.Quiet [ms] r Recovery [ms]
5 2 10 - Tima [} 4 Time [rs) State  SpeesiGTs) Detect Prese
12.01] bo (“OGT/S) e — D’J .Revrlock  .RevrCfg
= 2.0 48,08 79,789,516 1192 BECOVERY_JOLE (P11t Mode) 120 -
Poling [ms] il 52 ~ = 79,790,708 12 LO (Fiit Mode) 520 -
olling [ms
Config et Speed 1dle 79,790,720 2,704 RECOVERY_RCVR_LOCK 120 -
= - = || \ %088 [ >.0F] 79,793,424 1,004 RECOVERY_RCVR_CFO_taTs2 320 -
43-°H 24.05 i~ ||| 79,794,428 9,034,002 RECOVERY_ACVR_CFO_EQTs2 320 -
— ot 83,828,520 100,016 RECOVERY_SPEED 10 =
Isable 1
Configuration [ms] .Eq.?haseO :::::::: ,: - “:'m'”:: :: -
.Linkwidth.Start ‘ 12.0~ 928, COVERY_RCVR_L =
M L~ i 88,920,872 8,929,108  RECOVIRY_QUALIZATION_PHASE] TS0 €0 -
24.0% A .Eq.Phasel ) 97,887,676 1380 RECOVIRY_IQUALIZATION PHASE]_T30 8o -
3 . -
UanenimWait 12,013 24.01% 97,859,056 8 RECOVIRY_EQUALIZATION PHASEL_TSO 640 -
= 97,089,064 1,396 RICOVIRY_SQUALIZATION_PHASEZ T30 640  O[MPIS00A w DUT
2,005 -Eq.Phase2 97,860,460 4 RECOVERY_LQUALIZATION_PHASE_T31 640 1 (MP1SOOA 4ue OUT
.Linkwidth.Accept | 48.0‘5{ 64.0%} 97,860,464 36,140,048 RICOVERY_EQUALIZANION PHASE2 133 640  O[MPLISO0A wer DUT
208 L | Eq.Phase3 124,003,512 2,000,008  RECOVERY_EQUALIZATION_PHASED_T31 640  O(MPISOOA wer OUT
. it = = 126,000,520 1,999,992 MCOVIRY_GQUALIZATION_PHASE)_ T3 $40 1 (MPLSOOA e DUT
.Complete .ldle 64.0.3] 48.05] 128,000,512 2,000,008  RECOVIRY_IQUALIZATION_PHASES_TS1 640 OMPISO0A we DUT
2072 z_ogl T e 120,003,520 1,999,992  RICOVERY_SQUALIZATION PHASER 151 640 1(MPISOOA e DUT
== ene SExit 132,003,512 1,392 RECOVERY_ACVR_LOCK 640 -
" 202 | 1000 132,004,904 500 RECOVERY_RCVR_CFO_TS3 840 -
Hotreset  Disable =l — 132,008,404 1,400 LOOPRACK_ENTHY_LEAD, TS 0 -
2.0},—‘} 2.0‘,—J] | Reset ‘ l Close ‘ 132,006,804 ° LOOPBACK_ACTIVE_LEAD 640 -
L — <
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I PCle Link Training, LTSSM Analysis and /inritsy
Jitter Tolerance Measurements (4/5)

Generate trigger at LTSSM transition timing to support
examination using oscilloscope waveform.

w2 opton = B - -'

————— ‘ Training Sequence
e ¢ ), ) ﬁ.
o o -

| ﬁ

TH Detect state . .

M99€T 1 transition e

signal ..

m B

m N

< amn® :

= SCOpe 4 mmmnl

Supports both common and separate Refclock test architectures and SRIS

Test Data DUT

i. In/Out AlC
L | —
Refclock
Test Data
In/Out

i

 Refclock

ANRITSU CORPORATION



I PCle Link Training, LTSSM Analysis and /inritsy

Jitter Tolerance Measurements (5/5)

Matrix Scan Function

To ensure high quality communication with link partners on routes with high
channel loss, it is necessary to select the optimum combination of Tx and Rx
equalizers.

The Matrix scan function scans for the best Tx EQ setting at the receiver

to find the best setting automatically at the receiver.

MX1820004 - PCle Link Training x

Graphical display of BER measurement
results for each DUT Tx Preset setting
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I PCle Receiver Test BER Analysis Function inrtsy

Checking DUT Receiver Equalizing Characteristics

The DUT receiver equalizing characteristics can be checked from the BER
results after Loopback at BER measurement by changing the PPG output
signal equalization by making any settings using either presets or the cursor.

PCle 6.0 Preset - Manual w BER Measurement
7:-2.9 4.7 [ Coaticient Calibrated  Serting | | Calibrated  Serting

EC Threshold 1[ AR A . : : :

m B 'D-'D‘p O-Or 0.0 -2 h - ﬂm. QL0000 (125 | 00 U.ﬂ. &8
Pass/Fail — Qi :0.0, 1.6, 0.0 [ T~ DD QL0000 PLl 0o 0 A8

02 :0.0, 3.5 0.0 o [u 1oo0 | 1oooo| | oe 0.0 o a8
c\l'ﬂle SIIHEIE b g ca1 @ . {Im: 0.0000)| | Bt L =

. C-2my34 Comif3d C-2e2f34 C-2u3f4

Gating Time 3212 [g] Q5:-1.3, 4.7, 0.0

06 :-1.6, 3.5,-3.5
Swdich To Q7r:-2.9, 4.7,0.0

(1] Adds 08:-3.5, 6.0, 0.0
Manuol BER: Test 09:-4.4, 6.9, -1.6 ooso08 | aooas | oosdes | aaonas | sooaar | aasods | aaoars | ooso-as
Total BER 3-65”'% Q10 : 0.0, 0.0, -9.5 aoonsn | oosnon | amosar | oovers | naizas | espass [ coss-ss | eoimam
| GR1ESS | SRiY-H% | SE1A-0W | SRal-kd | afkiond | SORE-40 | 02880
Yotal Ermor Count 211 Preset anzsen [ ooznae | essyar | eoasas | essran | eosnao
Tatal Bits. 1.0791E+09 seanes [ eansds | enii-as [easian | sasnse
) anaren [ ooasas | anesas | enraas
Total FBER eeanns aowaze | eosn-s | asesns
Syne Loss M Clock Loss Il R
Cursor
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I FEC Analysis Function /inritsu

Advancing beyond

The data rate for PCle standards has consistently doubled with each
generation, While PCle5 and earlier used the NRZ modulation method, PCle6
adopted the PAM4 modulation method and introduced PCle's own FEC
(forward error correction) technology to ensure error correction and
throughput.

Since the types of correctable errors differ, it is important to distinguish
between FEC-correctable errors and non-FEC-correctable errors.

The MP1900A has the following PCle FEC verification features

1. PPG FEC Error Addition function(PAM4 PPG)
2. FEC Error Distribution function (PAM4 ED)
3. FEC Capture function (PAM4 ED)

ANRITSU CORPORATION



PPG FEC Error Addition Function /nritsu

Verification of FEC Ability

Key Features

PPG Error Addition function to add

eror sacan  ([ORR various types of error to FLIT (Flow

JE""’M"' T e ——— Control Unit) data, helping verify the
| S DUT FEC capability under stress

Source |'Internal |V| Variation |'F{epeat |V|
L J L J ..

& ( 1 1 Time(Uly [ |1 |2 |3 [4 |5 [6 |7 |.|252|253|254|255(256|257|258)|...

(@) Total BER for All Lanes | 1'| e | '5J ' m Cond Itlons’ Lane 0 |5,5(5:5]5,5] 5,5 5.5!5:5!5:5]5,5). [5,5(5,5] 5.5/ 5,5/ 5,5/ 5,5 5.5/ 5.8 -

Symbol 0 of Flit or

s 1 Symbol 0 Symbol 4 Symbol 252
| PAM4 Symbol Error for One Lane 1.50E—06| 4 y 4 Symbol 0 of 0S8

Lane1  [88{8:8]8:S] 58] 5:5{5:8] 5s5] 55} 815]5:8] S:5! 8:5) 5,5 5.8/ 8:5] 584 ..

[7] PAM4 PPG

Flit Error Interval |'Add every 8 bits (Do not distinguish ECC group5}|"\| Symbol 1 Symbol 5 Symbol 253 Symbol 1 of Flit or

; - g Symbol 0 of OS
PAM4 Symbol Error per Fiit | 4| Lane2  [5,5]S:S]SsS]S:S| S 15| S:S]SsS[S:5). [S:5]5:5]5:5] S:54 5:5] S:5] s8] S:5.-
Flit Error per Control SKP Interval | 1 | Symbol 2 Symbol 6 Symbol 254 gmgg: g S; gislor
Max Correctable Flit Symbol Error | Lane3  [S8[S:5]S:S]5/8) 8:5(5:8]5s5]5:5).[815]5:8] s8] ;5] 5:5{ 5,8/ 5] 5554 ..

| Affected eye Symbol 3 Symbol 7 Symbol 255
Error Addition Method |\Type 4 | ratio (UML) |
Lin X (256 By

Level 3to24,—|_|_r
. PCle FEC is 3-way

Level 2103 J_'_I_L
Level 1 to 0 —|_,_l_r I - | -
: Tipaytes \“ﬂn " interleaved ECC Each ECC

= =
Level 1 to 2 12 0
o 0

Symbol 3 of Flit or
Symbol 0 of OS
Flit X+1 (256 B)
Or Ordered Set

iymbol placement in a x4 Link with 1b/1b encoding

({(< Iii‘g'v K
:
SN
g
—
Ew
D] )}r“ (174((((‘

Table 4-12 Flit interleaving in a x4 Link &

Lane

Description
0 1 2 3

w
¥
2

i

g
[=]
g
-

o)
B=n
5]

7 B =((l

\ : J group can be corrected by
- i En__EREE e symbol ECC code is

=
the last 6 symbols of the

DLP, CRC, ECC Bytes crC 3 crc 4 crc 5 ﬂlt
CRC 6 crc 7  ECER [ll]‘zccﬁ [01

Ecc0

[01 |m:‘l 2P Ecc2 [1] |eccO [1]
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FEC Error Distribution Function

Real-time BER and FEC Error Distribution

Result| Measurement | B Pattern

Key Features

g

_‘ PCle6 FEC Symbol |v Capture Mode |PCIeE FEC Symbol Capture

| \ !

Preset |x1 Link Common CLK/SRNS Mode |v| | SKPx1 |V|

FEC Symbol Error Threshold in One ECC Group | [

(Uncorrectable Flit Thrashold) |f"= |'| | 2|
Cansecutive FEC Symbol Errar Threshold m |J>= |V| | 4 |
Consecutive Errored Flit Threshold k [='= |V| |1—|

mm |'Date&Time |v| | 2022/06/23 13:36:40 |

threshold.
*  PAM4 Symbol Error Rate/Count
*  First Bit Error Rate/Count
* Bit Error Rate/Count

» FEC Symbol Error Rate/Count
»  FEC Error Distribution

/inritsu

Advancing beyond

*  FEC Error Distribution function for measurement and real-
time display of correctable and uncorrectable errors. This
allows accurate evaluation of the correction capability by FEC
even at receiver tests with FBER (First Bit Error Rate) 1E-6

 Uncorrectable .Flit Error Rate/Count

Jﬂesult PAM4IResult FEC I FEC Error Distribution I Fs‘iaé?al | /nritsu
PAMA Symbol First Bit Bit
ER | -
EC | -
=S —
S I (et
FrequencylkHz) [ — | ClockLoss @ @ sSync Loss @ @
PAMA Count 0 Ratio[%] 100
Level |
level2 |
level |
levelo | -
[PAM4 Symbol Count [ |
Gating | {0%) J

1.0E407
1 05+08
@ 1.0E+05
O 105404
i 1.0E402
£ 1 os-02

1.0e+01

1.0E+00

Imsult PAmIn.sun rec | Fec Error Distribution et Zinritsu
' Flit | FECSymbol | Bit
ER 1.513 700E-01 3.997 9005-03\ 5.001 900E-04
EC 4718 920 3.190 600E+07 3.199 600E+07
%EFI 0.000 000 0.000 000
: - 5 e
[Result PAmlnesult FEC[FEC Error Distributionl Sonal | Zinritsu
) - = 1)
FEC Error Distribution
1.0E+08

2 3 4 5 (-] 7 Over8 Flit Emor

FEC Symbol Error Count
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FEC Error Distribution Function /Inritsy

Stress vs FLIT FEC Error Distribution Example

FLIT FEC Errors

Error Free

Capture | Logging | Misc1

Capture | Logging | Misc1

Input

Input

—U/L Threshold Sync

‘ [peoms ‘v|| 0000|V‘

__Equalizer .
Low Frequency Equalzer  DFE =]

0‘000‘|dB E

—U/L Threshold Sync

‘ [patssoats \vH 0000\\,‘

__Equalizer

_—U/L Threshold Sync
[patasmats

| | 0.000}V|

__Equalizer N
Low Frequency Equalizer ] Low Frequency Equalizer

L e L]

m m [Datesmme |v| | 2023/02/06 12:02:01 ‘ m m ‘pate&ﬁme |v| ‘ 2023/02/06 12:02:01 | m m “Date&'l'\me |v| | 2023/02/06 12:02:01 ‘
- . - ® . =
Result PAM4|Result FECIFEC Errar Distribution [fw | Anritsu Result PAm4|Result FECIFEC Error Distribution 23‘:‘3‘ | N I'ItSU Result PAM4IResu\t FECIFEC Error Distribution = /inritsu
Result @ - |th Result @ - Flit v

0000“

0‘000

m Celay |

Signal

Result @ ‘4th
FEC Error Distribution FEC Error Distribution FEC Error Distribution
1.0E+02 1.0E+02 1.0E+08
1.0E+05
- -
5]
% 5 E. 1.0E=04
%1 0E+01 3.,-1 F= % 102s02
2
o L i 10E<02
= £ =
= Lo & 4 0ze01
1.0E+00 1.0E+00
1.0E+00
3 4 ;] Over8 Uneorr. o 1 2 3 4 5 (-] 7 Owerd Uncor. L] 1 2 2 4 5 e 7 Over  Uncom.
FEC Symbol Error Count FEC Symbol Error Count FEC Symbol Error Count
Gating (100%) ] Gating | (100%) Gating (100%)

Stress Injection
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I Verification Example Using FEC Analysis Nty

This graph is an example of validating the FEC vs BER theoretical behavior using the MP1900A.
The electrical specification parameters along with the FBER (First Bit Error Rate) of <106
described in Electrical Sub-Block must be met to ensure the probability of a FLIT error after FEC
is less than 3x10->. The validation result proves the theory that FLIT BER is 3X 10~ or less when
FBER is 10 or less. As described, the MP1900A proves this behavior through actual
measurements.

SJ Insertion vs Error Rate

1.00€-04

ER: 3E-5
1.00E-05
1.00E-06 ER: 1E-6
Electrical Spec.
1.00E-07
2
2 1.00E-08
B -@-PAM4 Symbol ER
t 1.00E-09 -8-FBER
w -@-Flit Error Rate
1.00E-10
Measurement Condition
LOoELL Loss Value: 12 inch of PCle 5 Base CBB Rev4
L 00E12 SSC, RJ, DMI, CMI: OFF
SJ: 0 to 0.16Ul (Swept)
10013 @ ® ® o Tx Amplitude: 800 mVp-p @ before CBB Fixture

0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18

SI@100MHz [UI] Tx EQ/DUT EQ: Best BER setting

Test Pattern: NOP FLIT x1
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I FEC Capture Function

FEC Capture function to capture Burst and other errors causing FLIT loss,
supporting analysis of infrequent system failures and identification of cause,
which can be time-consuming otherwise.

/inritsu

Advancing beyond

Capture
[TEETTT wse: cursoradar 2097176 FILFEC Symbol Pos 2041246 MSB  Patiern Addr 2488
+0 +4 +8 +12 +16 +20 +24
02097072 MSB 00100100011 1j0o011j0010}011 E
02097072 LSB 1100011001 10f1100J1001jj0101]
02097096 MSB 1101(0101j0010f1001J000O0H00O0]1
02097096 LSB 0l10f1011j0111)1111J0111f101]1
02097120mMs8  oooofiooifr1111001ft100]o011
02097120 LSB 0000001 100011010000 O0j1010
02097144 MSB 1110101101 00J0111J1000}0100
02097144 LSB 01011100001 1f1101|1100j0
02097168 MSB 0110111 110011010011 00 1
02097168 LSB ol |o o 0011001 1j0010]1011 E
02097192 MSB 10101000l 0ol0jl10100000}110
02097192 LSB 101010101 11110011 111j}111
02097216 MSB 0011 1111
02007216 LSB oooifo1oofpoooforooor1ifiooq
02097240 MSB 0000111111001 10111011111
02007240 LSB pooif1oo01fpooifoooooroifort
02097264 MSB 0101001100111 10000010101
02097264 LSB 0l1100001j1111j01010100J010 E
(O (. "
First Block ‘Previous Block Next Block Last Block
irst Errar 51 rror Cour ECC Gr Error Counts
slockrdhess Blciinddress B Errrria Bl oo Coptursoeph
wss| — T — e 0 [ 4134304 2 1 1 4134304
=8| 1| 2097164 T | 2ris 13| 413 4194304

Capture
slock ( 2 [T cursor addr 2087176 FitFEC SymbolPos 2041246 Pafter Addr 2488 Slock L
Black Length Lnsaam 'Pu«sml 0 2 Block Length 4134304 | PAMA Symbol
Trigger Position | 2041 | Fit 10 - 4083) 02096928 0323 [ia] moger Position 2041 | Fiit (0 - a083)
22 FEC Symbol 02096952 D213 | (248 e
02096976 2202
Mnarmdsii 02097000 2312 | Viewer Mode
Notation | Bin(MSB/LSE) - 02097024 0113 | Notation | Symbal(PaMa) A4
Format | Pattern + ECC Group - 02097048 3301 | Format Pattern + ECC Group |
02097072 1120 | -
—Error - Raw Signal 02097096 2312 Eror-RawsSignal
e 0000 | R towerom1) [V idde 12 Uppar(ze)
02097144 2321 |
s [Vfom 02007168 0T [/ Middienoweriowa) [N Uppermidielie3)
02097192 3030 | [ uepernuddiencwertowal
02097216 000 1] |
~Mave and Search 02097240 000 1 | ~Move and Search
Pattern 02097264 0312 | [Pattem | |
et Al 02097288 [0 2 3 3 | mrger  [w v
REEEEEE 02097312 2 323 { ——n—
__- -_ 02097336 00 2 1
e - 02007384 [300 3 [
300 3 |
|gggggg 02097408 [101 9 g (P R
_ Error Search —Error Search.
Search Mode | FEC Symbol - " Search Mode FEC Symbal \v_
continuous Emor | = | l.'-F-EEsywlml First Biock  Frevious Block Next Block Last Block i i Faror = | 1 FEC symeol
— First E LastEr Total Errar Counts ECC Group Error Counts —_ |
Target |an v Biockinadress Block/Address Bt Erroriotal Bt [CaptureDepth| |Target Al v
s 1 | zomes | 1 [ wwre | 13 | esasess | 2 1 1 | arcaapa | [T (R T

1. Various Displays

+ MSB/LSB and PAM4 Symbol
display switching and pattern
analysis

+ Color-coded Error type and

Group identification
+ Bit and Error count summaries

ANRITSU CORPORATIO

2. Pattern/Filter Searches

- Captured data search for
specified pattern strings and
consecutive Error counts

* Jump to FLIT head or FLIT block

head positions

3. Other Useful Functions
+ Capture start trigger using

pattern sync or Error
occurrence condition
- Save and load captured data

pattern




Pattern Setting

Intuitive Pattern Setting

[7]1 PAM4 PPG & W c: OFF
B Output |B Emphasis

Test Pattern @ |‘AII List |v|
L(PREIS |

|'2*23-1

I

Warming Up

B Pattern

Error Addition

Length @ |v| PAMA4 Symbols

otBit -y PRES Invm-
PRBS Ly, A MSB
cenerser [ () “oresin om

LSB o

ON

[ J

M ) e N
AT s |7 o o
[ J

[ J

ANRITSU CORPORATION

/inritsu

Advancing beyond

I'PRBS | v\|
Data

CP in 1b/1b Encoding for PCleg

MCP in 1b/1b Encoding for PCle6

Preset
Patterns

Jitter Measurement Pattern in 1b/1b Encoding for PCle6
High Swing Toggle Pattern in 1b/1b Encoding for PCle6
Low Swing Toggle Pattern 1b/1b Encoding for PCled
Jitter Calibration Pattern for PCle6

Preset Calibration Pattern for PCle6

NOP Flit Layout in a x1 Link

NOP Flit Layout in a x2 Link

NOP Flit Layout in a x4 Link

MOP Flit Layout in a x8 Link

NOP Flit Layout in a x16 Link

First bit AN | ?mm =
POlarlty Gensrator [ _, Eggsmﬂ nd 5
Gray Coder I
Pre Coder L= B o
Y e Y] ' ®—

MSB/LSB
Bit Shift




Skew Evaluation Solution /Inritsy

The MP1900A can adjust differential skew using its multi-channel synchronization function.

The coupled Positive/Negative lines In a differential line degrade Skew of both the Differential waveform and waveforms on
each single line. Since this is asymmetric distortion, it cannot be compensated by the receiver (Rx) De-skew and this distortion
can worsen the system BER. The MP1900A can perform this verification using the actual equipment, contributing to the

detection and resolution of problems.

32Gbaud : Delay 1
PAM4 I
500 mVop PPG-1 Pos 1 : « [lUUL—~ I
Using TXEQ Neg 1 I : -
|
Channel Sync | , 4" - e
I
PPG-2 E Differential Trace : N N DUT
J :
\

Positive Eye Negative Eye Differential Eye \

Skew: OmUI

300mUl

600mUl

*Differential skew function requires two MU196020C (Opt-50) units.
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I PCle Receiver Test Recommended Configuration inritsy

-m-—:_mm

MP1900A Signal Quality Analyzer-R

MU191000A Synthesizer - 1

MU181500B Jitter Modulation Source - 1

MU196020A PAM4 PPG 001, 011, 06072, 043, 1 *1: Required for 58 Gbaud
(002)"1 Ethernet measurement

MU196040B PAM4 ED 001, 011, 041, 043 1 *2: Contact Anritsu about
(002, 022, 023)" option retrofit.

MU195040A"3 SI ED 001, 010 or 020, 1 For PCle 1-3 test
011 or 021, 022

MU195050A"3 Noise Generator - 1

/MU196050B

MU196060A"3 32G baud NRZ/PAM4 Re-Driver 001 1

MU195050A Noise Generator - 1

MX183000A-PLOO1 Jitter Tolerance Test - 1

MX183000A-PLO21 PCle Link Training = 1 PCle 1-4

MX183000A-PLO25 PCle 5 Link Training - 1 Addition requires PL021

MX183000A-PLO26 PCle 6 Link Training = 1 Addition requires PLO21

and PL0O25

*1: Required for 58 Gbaud Ethernet measurement

*2: Contact Anritsu about option retrofit.

*3: When used MU195050A with MU195040A, Vf-Km Adaptor is required. Vf-Km Adaptor or Vm-Kf Adaptor is required depending on the
connector shape of the DUT.

Refer to the Selection Guide for details.
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I PCle Receiver Test Recommended Equipment List (2/3)

Mandatory/
Optional

J1815A MP1900A PCle Measurement Optional For PCle1 to PCle6
Component Set
Z2025A PCle CBB Controller - 1 Optional * For Add-in-card tests,

* It is possible to reset the DUT
and automatically turn on the
power supply from the
automation software. This
improves verification efficiency
and is effective for verification in
remote environments.

« Supports GRL and Tektronix
automation software

Z2029A PCle 100 MHz Reference Clock - 1 Mandatory For Add-in-card tests

Buffer For AIC For PCle1 to PCle6
J1900A Passive Low Frequency Equalizer - 2 Optional Contact our business section
GO447A  PCle6 External Re-Driver 1 Optional about J1900A/G0447A.

For the latest information, please see to the “Signal Quality Analyzer-R MP1900A series Selection Guide”

ANRITSU CORPORATION


https://www.anritsu.com/en-US/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629
https://www.anritsu.com/en-US/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629
https://www.anritsu.com/en-US/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629

I PCle Receiver Test Recommended Equipment List (3/3)

Choose the automation software matching your oscilloscope.

m Electrical Test Scope Vender Automation soft vender

QPHY-PCIE*1-TX-RX PCle 3/4/5/6 Tx, Rx Teledyne LeCroy Teledyne LeCroy
GRL-PXE*'-CEM-RXA PCle 3/4/5/6 BASE Tektronix Granite River Labs
GRL-PXE*1-BASE-RXA PCle 3/4/5/6 CEM Keysight

GRL-PXE*2-RXA

TekRxTest PCle 3/4/5/6 Tx, Rx Tektronix Tektronix

*13/4/5/6 .*25/6

For the latest information, please see to the “Signal Quality Analyzer-R MP1900A series Selection Guide”
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https://www.anritsu.com/en-US/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629
https://www.anritsu.com/en-US/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629
https://www.anritsu.com/en-US/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629

I Specifications inrtsy

B PCle 5 (MU196060A Re-driver and MU195040A SI-ED)
"~ qem | specifications | Remarks |
Target Applications PCIe 1-5 Requires PAM4 PPG or SI PPG and ST ED.

When using MU196060A.
NRZ, MCP, SSC 33 kHz 5300 ppm Down spread

Loss Compensation 30 dB at 16 GHz, BER <1E-12
SKP OS Filtering
Matrix Scan Supported

Jitter Tolerance

B PCle 6 (MU196060A Re-driver and MU196040B PAM4 ED)

| mem | specifications | Remarks

Requires PAM4 PPG, PAM4 ED and MU196060A.
N i PCle 1-3 supports Link Training only.
Vel Applicatens AaBa~e Use SI ED not PAM4 ED for BER measurement, Matrix
scan and JTOL at PClIe 1-3.

0 dB at 16 GHz, BER <1E-8, 1E-12(Typ.)

14 dB at 16 GHz, BER <1E-6, 1E-9(Typ.) PAM4, MCP, SSC 33 kHz 5300 ppm Down spread

Loss Compensation

SKP OS Filtering
Matrix Scan Supported (PCle 4-6)

Jitter Tolerance

PCle 6 FEC Supported
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USB/Thunderbolt Test Solution
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I USB/Thunderbolt Test Solution /inritsy

» Supports SI PPG 2.4 to 32.1 Gbit/s and PAM4 PPG 2.4 to 64.2 Gbaud bands.

« Combining the customer’s own oscilloscope with the MP1900A and automation
software supports complex tests while cutting the work burden.

« The SI PPG and PAM4 PPG both output high-quality waveforms. The SI PPG has a
Tr/Tf of 12 ps and intrinsic jitter of 115 fs rms. The PAM4 PPG has a Tr/Tf of 8.5 ps
and intrinsic jitter of 170 fs rms, while the SI ED has a high input sensitivity of 15
mV EH.

« The high-performance multi-channel BERT supports high-reproducibility receiver
tests.

« The PAM4 PPG supports USB4 v2 tests

« Adding the 2ch option supports USB 3.2 x 2 tests.

Support Configuration for USB and Thunderbolt

—m PAM4 PPG m

USB 3.2
USB 3.2x2 v'*1 , v *1
USB4 v1/Thunderbolt3/4 v'*2 v'*2
USB4 v2 v'*3 v

*1 Requires 2ch option; *2 Select any one PPG; *3 Used as aggressors
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I MP1900A Series USB3.2 Receiver Test Solution inrtsy

* All-in-one USB 3.2 Protocol Aware Rx test solution
Supports USB 3.2 x 2 with 2ch PPG/ED

« Wideband BERT 2.4 Gbit/s to 32.1 Gbit/s supporting USB4 v1 and Thunderbolt3/4

« High-quality waveforms with low Intrinsic Jitter, high-reproducibility measurement
using high-sensitivity ED

 Link Training and LTSSM analysis function

« Transmit and receive LFPS and LBPM signals

* Supports LFPS Rx test

* Insert and identify SKP Ordered Set

« Jitter Addition (SJ, RJ, BUJ, SSC) and Tolerance measurement

USB Receiver Test Solution

Link Training, LTSSM Log Analysis
:—.—'r—:_—f-..-_ 5 - = 3 == IS ‘ Test zsignal calibration
SS_= Sl : = = coe)
&= C‘P —— - = R e N 5
i"_i',: E‘E—_—) R é-. : Oscilloscope
o g — .
S = o= = s .

— 4,

All-in-one solution supporting
high-reproducibility measurement
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I USB3.2 Link Training, LTSSM Analysis and Jitter Tolerance/INMtsy

Shorter Development Period by LTSSM Analysis Function for Troubleshooting Cause of
Link Faults

Controls state transition from “Detect” to
“Loopback” required by Rx test

For confirming results of each state transition
with Training Log Viewer

- —
LTS3 Settings x Training Log Viewer
S — -
1 ED Conditian | PPG Condition | Timeout Setting
! : ReDetect —_— Time [ns] ATime [ns] State  Speed[GT/s] Detail
' ! o £,945,704 INITIAL 10.0 0D 000000 00000000 0000
1 1
|| Received DUT's LFPS I L I Delay Disable | 12 ms 6,945,704 24 DETECT_ACTIVE 10.0 000200 000000 00000000
| | T 5,345,728 £3,440 POLLING_LFPS_SCD1 10.0 00120000 000000000000
I I Polling LFES 7,015,168 121,854 POLLING_LFFS_FLUS 10.0 00140000 000000000000
| e | = 7,137,032 71,308 POLLING_LFPS_ENDSCD 10.0 00150000 000000000000
|| Received 13 SCDY/SCD2 4 Sent 22 st;m 360 ms —=
! —= ! 7,208,840 89,028 POLLING_PORT_MATCH 100 DO 1600 0000000000
: I T Polling.LFPS Plus 7,297,888 110,080 POLLING_PORT_CONFIG_READY 100 ©0170000000000000000
-| Received | 13 sCD2 |—-| Sent 27 sco2 : 7,407,962 26,392 POLLING_PORT_ENDLEPM 10.0 00 1800 00000000000000
. : . ! 7,434,360 7,178,248 POLLING_RX 10.0 0D 1A00 00 00000000 0000
[ v Polling.Port Match | EQ
: - : - : 14,612,608 2,176 POLLING_ACTIVE 10.0 00 1800 000000 00000000
1| Received | 275 18PM H sent A[F] PHY Cap. LBPM 1 H 120 ms —> 14,614,784 2,192 POLLING_CONFIGURATION 10.0 00 1C00000000 00000000
: I : Folling.Port Config : 14,616,976 24 POLLING_|DLE 10.0 00 1D 0000 0000 0000 00 00
|| Recaived | 22 PHY Ready LBPM H Sent 4] PHY Ready LEPM 14,617,000 [ LOOPBACK_ACTIVE 10.0 006400 00000000000000
| ] |
1 Polling RxEQ '
| sent 5242882 TsEQ '
) )
r T Polling.Active + 12.0( ms —=
|| Recaived 82 Ts1/Ts208 H Sent oz Tsios }—l !
; ! =1 :
1 1
I 1 Polling Configuration - 12.0/ ms —»
1| Recaived 8] 205 H Sent 162 Ts208 l—l '
1 ] |
i Polling.Idle : 2.0/ mg —
| |
Loophack Active | Export CSV ] ‘ Stop | ’ Close l
Reset Close
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I USB 3.2 Retimer Rx Test Support Zinritsu

« Supports Rx test for each USB 3.2 Retimer DUT type (BLR/SRIS,
Embedded/Component, Active Cable)

« Adding Golden DUT (stable device) to conventional Host/Device test
configuration supports USB 3.2 Retimer test.

« Can edit Retimer test sequence (requires option) to match DUT features.

USB 3.2
Host
/Device

Generates sequence
pattern for Retimer test

MP1900A

—_—

USB 3.2x2
Retimer Golden
Component Host DUT

|

Port A Port B
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I USB4 v1/v2 , Thunderbolt 3/4 Receiver Test Solution /inritsy

« The same configuration supports both wideband BERT 2.4 Gbit/s to 32.1 Gbit/s
and Thunderbolt 3 and 4 tests. Adding the SI ED to this configuration supports
USB 3.2 tests, and adding the PAM4 PPG and Amplifier (AH54192A) supports
USB4 v2 tests.

» High-reproducibility tests due to low intrinsic jitter and high-quality waveforms.

» Both control of DUT BER counter and transition to Loopback mode from control
PC via Micro Controller.

 Jitter (SJ, RJ, Total Jitter), SSC, ACCM, Eye Height and Eye Width calibrated using
Automation Software.

« USB4 v2 hardware certification was obtained in 2025.

( MP1900A \ Automation Software
. T
USB Cable
MU181500B .
.ITAG
MU195020A : Header Cable
\ MU195050A

ANRITSU CORPORATION

Receptacle
I Board Fixture

For USB4 v2 For USB3.2
MU196020A MU195040A
AH54192A

g DUT

i
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I USB4 v2 Receiver Test inritsy

« USB4 Version 2.0 Compliance Test Pattern Generation
Supports PRTS, TS2cksw patterns and more.

« 25.6 Gbaud PAM3 Signal Generation Upgradable to 64.2G PAMA4,
* All-in-one USB 3.2, USB4 v1, Thunderbolt 3/4, USB4 v2 Rx Tests.

 Automated Calibration and Rx Test

Supports key makers’ oscilloscopes* and cuts complex test procedures and work burden.
*Ask about supported oscilloscopes.

Output I Qutput l Emphasis IEI Pattern IErmrAdditiunIM\scllM\scz |TYPE I |"‘
Ext ATT Factor @ S S J
Baud Rate Use4 Gend v|| 25.50 ! | GBaud o000 1B Test Fattern @ “AH List |v| Elow #1 > Flow #2 > TS2clksw > Flow #4 |
Output ta ® ON w | Clock |ON v |'| S Freq. Variation
ks o8 t 0.400 Vpp I I
0.000 V

Level Guard @ ' w “Setup...

Glitch-free m

] + Time

USB4 Gend Power Management State Signal

USB4 Gend Rx Frequency Variation Training Sequence

Pattern

o > > [ P P
Generator Jelo

OFF OFF N ————

|V ----- | us

#2 |V ----- | us

aclksw |w 10.000 | us

USB4v2 Test Pattern Support

#4 Manual [k |v ,,,,, | ms

Rx Frequency Variation Training Sequence Setting

PAMS3 Signal, Amplitude, Linearity Setting Screen
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I USB Type-C Receiver Test Recommended Equipment List (1/4)

MP1900A

MU191000A
MU181500B
MU195020A

MU195040A

MU196020C
MU195050A
MX183000A-PLOO1
MX183000A-PLO22
MX183000A-PLO23

Signal Quality Analyzer-R
Synthesizer

Jitter Modulation Source

21G/32G bit/s SI PPG

21G/32G bit/s SI ED

PAM4 PPG

Noise Generator

Jitter Tolerance Test
USB Link Training
USB 3.2 x 2 Link Training

1
- 1 1 1 1
- 1 1 1 1
010, 011 1 1 IR
020, 021,031 1
050 N 172
010, 011, 022 1
020, 021, 022 1
001, 011,045 1 1
- 1 1 1 1
- 1 1
- 1 1
- 1

*1 For Aggressor signal generation; Opt-011 not required
*2 For generating Retimer test sequence pattern
*3 For USB4 v2 only
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I USB Type-C Receiver Test Recommended Equipment List (2/4)
-m-“mmm

J1551A Coaxial Skew Matched Cable (0.8 m)

K261 DC Block 2

AH54192A Differential linear amplifier

S ISI Channel 1

USB31CET USB3.1 Type-C Test Fixture 1 1

- USB4 v1/TBT3 Test Fixture 1
USB4 v1/TBT3 Micro controller 1

- K-SMP Adapter 4

*4 Can substitute J1821A

For the latest information, please see to the “Signal Quality Analyzer-R MP1900A series Selection Guide”
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https://www.anritsu.com/en-US/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629
https://www.anritsu.com/en-US/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629
https://www.anritsu.com/en-US/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629

I USB Type-C Receiver Test Recommended Equipment List (3/4)
For USB4 v2™

AH54192A Differential linear amplifier Anritsu

J1943A MP1900A USB4 v2 Measurement Component Set™ 1 Anritsu (Summer 2026 launch)™?

- ISI Channel 1 Wilder Technologies or Wild River Technology

- USB4 v2 Fixture 1 Wilder Technologies or Luxshare-ICT

- USB4 v2 Micro Controller 1 Wilder Technologies or Granite River Labs
J1943A MP1900A USB4 v2 Measurement Comﬁonent Set*¢ (details)

K261 DC Block 2

J1821A Coaxial Skew Matched Cable Pair 4 Pair cable

(0.8m, K Connector)

J1949A Coaxial Skew Matched Cable Pair (0.6m, K Connector) Pair cable

Launches soon (currently January 2026)"7

J1789A Electrical Length Specified Coaxial Cable(0.4m, V connector) 2

J1820A Electrical Length Specified Coaxial Cable(0.4m, K connector) 4

J1888A Fixed Attenuator (6 dB, V Connector) 2 41VA-6 can also be used
J1792A Skew matched pair semirigid cable (V-K) 1 Pair cable

J1808A Fixed Adapter(K(f)-K(f)) 2

J1748A Power Splitter 2 For Aggressor signal splitting
J1632A Terminator (SMA) 2

*5 CTS1.00 certification configuration; changes to quantities indicated in red (updated 2026.01)

*6 CTS1.00 certification configuration ) )
*7  Enquire about details For the latest information, please see to the
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https://www.anritsu.com/en-US/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629
https://www.anritsu.com/en-US/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629
https://www.anritsu.com/en-US/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629

I USB Type-C Receiver Test Recommended Equipment List (4/4)

Choose the automation software matching your oscilloscope.

| Model Electrical Test _ Remak

QPHY-USB4-TX-RX USB4/TBT3 Tx, Rx Teledyne LeCroy scope
QPHY-USB3.1-Tx-Rx USB 3.2 Tx, Rx Purchase from Teledyne LeCroy
GRL-USB4V2-RXA USB4 v2 TX,RX Keysight/Tektronix scope
GRL-USB4-RXA USB4/TBT3,4 RX Purchase from Granite River Labs

GRL-USB32-RXA USB 3.2/USB 3.2 x2 Rx
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Sequence Editor Function
For PCle/CXL, USB3.2
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I Sequence Editor Function /inritsu

Advancing beyond

Addressing High-Speed Bitrate Issues

Increasing bit-rate speeds make differentiating between
physical layer errors and protocol errors more complex,
which increases the burden of verification and debugging.
Sequence Editor helps speed-up debugging by analyzing
and isolating these errors efficiently.

Resolving issues in multi-channel environments _ S— ——
beyond compliance testing e e L s bt
By supporting not only 1 Lane but also 2- and 4-Lane
configurations, Sequence Editor can reproduce both
Compliance Test environments as well actual market
usage environments. This enables identification and
resolution of potential issues in advance by reproducing
load conditions according to real-world usage
environments, thereby mitigating troubles after product
launch.

Consistency with chip evaluation,
stressed margin test

m Unleash PCIe 6.0 USB Debugging and Validation

MU196020A-051 Sequence Editor Function MU195020A-050 Sequence Editor Function
MU196020A-052 Sequence Edltor.Functl.on for Multi-Channel MU195020A-051 Sequence Editor Function PCle 5 Extension
(MU196020A—951 is requclred for all modules) (MU195020A-050 is required.)
MU196020A-056 Sequence Editor Function PCle 6 and CXL 3
Flits Extension
MU196040B-051 PCle Sequence Editor Pattern Analysis
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https://video-test-measurement.anritsu.com/en-us/detail/videos/bit-error-rate-testers-bert-oscilloscope/video/6384294572112/unleash-pcie-6.0-usb-debugging-and-validation?autoStart=true

I Sequence Editor Function

Transmission Pattern Customization and Advanced Debugging Support
Users can use the Sequence Editor function freely to create and edit transmission

patterns for PCle 1-6, CXL2/3 and USB 3.2.

Users can reproduce actual Link Training behavior by using LTSSM logs and can
debug Link Training easily by changing the conditions of states that are not
operating normally. Data received from the DUT can be displayed easily using the

HSSB Data Analysis function (SI ED only).
Intuitive and Excellent Usability

Sequence Editor features a dedicated user interface for PCle 1 to 6, CXL2/3 and USB

3.2, enabling intuitive sequence creation.

Both symbol-level editing for 8b/10b, 128b/130b, 1b/1b, and NULL Flits as well as
scrambler settings for arbitrary symbols are easily configured.

The ability to customize ordered set information and transmission counts and
sequences makes simplifies creation of test cases, significantly contributing to higher

test quality and reproduction of bugs.

p
Create custom

>3 test patterns

Use custom test patterns
to build custom sequence
\

)

8b/10b A /

8b/10b Pattern

Sequence Editor

128b/‘1»30bA PClel-5
128b/130b Pattern Thrget Seapience
8b/10b Pattern Bo/00 A
X Can edit
128b/130b Pattern 1285/130b A
Target Sequence
1b/1b Pattern EER
LFPS Pattern
8b/10b Pattern USB3.0
8b/10b A Target Sequence
LFPS Pattern EERRA
USB3.1 Gen2
128b/132b Pattern 128b/132b A Target Sequence
\ J

MP1900A

Transmit built
sequence to
DUT Rx

/inritsu

Advancing beyond

‘Bb10b Pattern Editar

[ cursor Ador 0
00 o1 02 03 04 05 06 o7

00000000 [[KJ285 | K23.7 | K23.7
ooooooo8

00000016

00000024

00000032

00000040

00000048

00000056

00000064

00000072

00000080

00000088

00000096

00000104

00000112

00000120

e.g.
H:rs]aBl Ds?;a PCle6 Target
y Sequence
DUT Tx DUT Rx
JLITIN
E = J Confirm DUT

I functionality
DUT

M —— s
annnAAnAAMMMAMMAMOMMAMM MM

~ posa pecosmr scumzan

e 7|

= pows_mecowm scumzan
s RECOUBRT EuALZAT

T T

Sequence Editor Screen (PCle6)
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I Sequence Editor Function inrtsy

Sample Use Case

« Custom patterns and sequences support transitioning the DUT to
non-default routes for comprehensive LTSSM testing.

Example: The default Example: This tests
route during Link functionality when the A
Training is PCle5 DUT transitions to the - -
Config No Disabled state during PPGTX =—» DUTRX E E
Equalization Loopback. configuration. - =
innnni

6.0 (64.0G /s) / vl

‘G\ / Default Route (PCle6 Config NoEq Loopback) Non-default Route for Testing (Disabled)
[r——— etect . .
\ ~—-/ SI;:L( d Pattern Remarks SI;:: d Pattern Remarks
4 - Electrical Idle Detect - Electrical Idle Detect
2.5G 8b/10b TS1 Polling.Active 2.5G 8b/10b TS1 Polling.Active
2.5G 8b/10b TS2 Polling.Configuration 2.5G 8b/10b TS2 Polling.Configuration
25G | 8b/10b TST fg{::%‘l‘;aﬂzaEi”tkf‘g)th‘smrt 25G | 8b/10b TS (Cgir;‘:%féaﬂg;'Ei”tkfif)th'Sta”
2.5G 8b/10b TS1 Loopback.Entry 2.5G 8b/10b TS1 Disabled
2.5G 8b/10b EIOS Entry to Speed Change = Electrical Idle Disabled
- Electrical Idle Speed Change
32.0G 128b/130b TS1 | Loopback.Entry
Must send Disable Link bit

2.5G 128b/130b EIOS | Entry to Speed Change

- Electrical Idle Speed Change =Tto DUT
64.0G 1b/1b TS1 Loopback.Entry
64.0G 1b/1b MCP Loopback.Active
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SAS Test Solution
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I SAS Receiver Test Solution /inritsy

« Same configuration supports receiver tests of SAS and PCle.
Wideband operation from 2.4 Gbit/s to 21 Gbit/s with expansion to 32.1 Gbit/s
Supports SAS-4 (22.5 Gbit/s) and Gen5 (32G) measurements without changing
configuration

« Combination with automation software supports oscilloscope from main makers
Simplifies complex test procedures and reduces work burden by using own oscilloscope.

» High-performance multichannel BERT with high-quality output waveforms (12-ps

Tr/Tf, 115-fs rms Intrinsic Jitter) and high-input sensitivity (15 mV EH)
Supports higher-reproducibility receiver tests

AUtomation Le e e ecsescsscacecesceenseos &
Software SAS CM source ‘ :

Test Report (Optional) : DUT (===
. (Storage Device)

SAS
Receptacle Fixture

PCle compliance Board

to Error Detector
Rx Signal : DUT

: AlC BB
S —>I
- S ISI Generator* 92 A
" Test Signal + Tx Signal ik

MP1900A Crosstalk Signal
* Should use specified ISI generator by PCle or SAS
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I SAS Receiver Test Recommended Equipment List (1/2)

/inritsu

Advancing beyond

MP1900A

MU191000A
MU181500B
MU195020A

MU195050A
MU195040A

J1758A
K261
MG3692C
K241C

Signal Quality Analyzer-R
Synthesizer
Jitter Modulation Source

21G/32G bit/s SI PPG

Noise Generator

21G/32G bit/s SI ED

Variable ISI Channel

Mated Adapter Fixture Pair

DC block

2GHz to 20GHz Signal Generator
RF Splitter

001*, 010, 011, 040

001* 010, 011, 022

*Add Opt-001 for
expansion to SAS-4

*Add Opt-001 for
expansion to SAS-4

for CM tests

Requires cables to connect with other equipment

For the latest information, please see to the “Signal Quality Analyzer-R MP1900A series Selection Guide”
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https://www.anritsu.com/en-US/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629
https://www.anritsu.com/en-US/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629
https://www.anritsu.com/en-US/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629

I SAS Receiver Test Recommended Equipment List 2/2)  Znritsu

Choose the automation software matching your oscilloscope.

| Model Measurement item _ Remark

GRL-SAS3-RXA SAS3 Receiver Calibration and Test
GRL-SAS4-RXA SAS4 Receiver Calibration and Test
GRL-SAS34-RXA SAS4 and SAS3 Receiver Calibration and Test

Tektronix or Keysight scope
Purchase from Granite River Labs
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DisplayPort Test Solution
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I DisplayPort Receiver Test Solution /Nty

Wideband operation from 2.4 Gbit/s™ to 21 Gbit/s with expansion to 32.1 Gbit/s

without hardware upgrade
Flexible support for DisplayPort2.0 (20 Gbit/s) and future faster speeds

(*1: Can only generate special RBR (1.62 Gbit/s) pattern)
All-in one Dual-Channel PPG
True crosstalk effects can be analyzed by controlling inter-channel skew.
Combination with automation software supports oscilloscope from main makers
Simplifies complex test procedures and reduces work burden by using own oscilloscope
High-quality output waveforms (12-ps Tr/Tf, 115-fs rms Intrinsic Jitter) PPG
Supports higher-reproducibility receiver tests.

Automation Software
Test Report

-—
USB Cable

== DuT

S Limk Training
RF Signal
B BER Measurement +

Generator*? -
DP AUX controller

.

Test Signal

i

L

Cross Talk Signal

*1: DP1.4 only
*2: DP1.4 supports 151 Generator;
DP2.0/2.1 supports Fixed 15
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I DisplayPort Receiver Test Recommended Equipment List (1/4)

MP1900A Signal Quality Analyzer-R -

MU191000A Synthesizer - 1 1

MU181500B Jitter Modulation Source - 1 1

MU195020A 21G/32G bit/s SI PPG 020, 1 1
021,031

MU195050A Noise Generator - 1 1

For the latest information, please see to the “Signal Quality Analyzer-R MP1900A series Selection Guide”
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https://www.anritsu.com/en-US/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629
https://www.anritsu.com/en-US/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629
https://www.anritsu.com/en-US/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629

I DisplayPort Receiver Test Recommended Equipment List (2/4)
For DisplayPort 1.4

Basic
Accessory

For Fullsize DP
Accessory

For Type-C
Accessory

____ltem | Model Number —mm_m Where to Bu

DPC Receptacle
DPC Control board

DP-TypeC Cable

Display Port Type-C Receptacle Adapter
Display Port Type-C Control Board

DP cable for AUX control

_ A a |

—

K261 Ultra Wide Band DC Block, 10 kHz - 40 GHz Anritsu
AN44182A 1:4 Power divider 2 Anritsu
DSG815 297 MHz Jitter Source 1 RIGOL
41KB-6 6 dB attenuator (For 297 MHz S)) 1 Anritsu
CLE1000-A2 Artek ISI-A2 1 aceunitech
DPT-200, USB-A to USB-B cable, Power adaptor
DPT-200 controller set  ,DisplayPort RefSource AUX Controller(OPTION) 1 UNIGRAF
HL9450-60 Transition Time Converter (<1 GHz) 60 ps 2 HYPERLABS
HL9450-150 Transition Time Converter (<1 GHz) 150 ps 2 HYPERLABS
J1821A Coaxial skew match cable(0.8 m, K connector) 8 Anritsu
J1625A COAXIAL CABLE TM(SMA connector) 1 Anritsu
J1398A N-SMA ADAPTOR 1 Anritsu
J1632A TERMINATOR 6 Anritsu
DP-TPA-P DisplayPort Plug Adapter(For DP1.4) 1 Wilder Technology
DPR DisplayPort Receptacle Adapter(For DP1.4) 1 Wilder Technology
DP-TPA-A Display Port Aux Control Adapter 1 Wilder Technology
DP cable for AUX control
DP Cable No length specified. Don't Care
DPC Plug Display Port Type-C Plug Adapter Wilder Technology

Wilder Technology
Wilder Technology

Don't Care

For the latest information, please see to the “Signal Quality Analyzer-R MP1900A series Selection Guide”
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https://www.anritsu.com/en-US/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629
https://www.anritsu.com/en-US/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629
https://www.anritsu.com/en-US/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629

I DisplayPort Receiver Test Recommended Equipment List (3/4)

For DP2.0/2.1

e odel Number e | oo | wheeton

Basic ISI-USB4
Accessory

For Fullsize DP DP-TPA-A
Accessory DP2.1 Cable 0.8 m

K261 Ultra Wide Band DC Block, 10 kHz - 40 GHz 2 Anritsu

AN44182A 1:4 Power divider 2 Anritsu
WildRiver ISI board 1 WildRiverTechnology
DPT-200, USB-A to USB-B cable, Power adaptor

DPT-200 controller set DisplayPort RefSource AUX Controller(OPTION) 1 UNIGRAF

J1551A Coaxial skew match cable(0.8 m, K connector) 8 Anritsu

J1632A TERMINATOR 6 Anritsu

ENH-DP-TPA-P Enhanced DisplayPort Plug DP2.1a test adapter 1 Wilder Technology

ENH-DP-TPA-R Enhanced DisplayPort Receptacle DP2.1a test adapter 2 Wilder Technology
Display Port Aux Control Adapter 1 Wilder Technology
For 20 Gbit/s ISI 1 Don't Care

DP2.1 Cable 2 m For 10 Gbit/s ISI 1 Don't Care
DP cable for AUX control

DP Cable No length specified. 1 Don't Care

DPC Plug Display Port Type-C Plug Adapter 1 Wilder Technology

DPC Receptacle Display Port Type-C Receptacle Adapter 2 Wilder Technology

DPC Control board
For Type-C

Accessory USB-C cable 0.8 m
USB-C cable 2 m

DP-TypeC Cable

Display Port Type-C Control Board
For 20 Gbit/s ISI
For 10 Gbit/s ISI

DP cable for AUX control

Wilder Technology
Don't Care
Don't Care

Don't Care

For the latest information, please see to the “Signal Quality Analyzer-R MP1900A series Selection Guide”
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I DisplayPort Receiver Test Recommended Equipment List (4/4)

_____ Model | Measwrementitem | Remark

GRL-DP14-SINKAN DisplayPort1.4 SINK Tektronix or Keysight scope
Purchase from Granite River Labs

GRL-DP21-SINK-AN DisplayPort2.1 SINK Tektronix or Keysight scope
Purchase from Granite River Labs

QPHY-DisplayPort 2.1/1.4 DisplayPort1.4 and 2.1 SINK Teledyne LeCroy scope

Purchase from Teledyne LeCroy

For the latest information, please see to the “Signal Quality Analyzer-R MP1900A series Selection Guide”
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DDR5 Test Solution
(Double Data Rate 5)
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/inritsu

vancing beyond

I DDR5 Outline

DDRS5 is the fifth generation of Double Data Rate Synchronous Dynamic
Random Access Memory (DDR5 SDRAM). It was introduced in 2021 by
JEDEC, the industry standardization organization. DDR5 has expanded
transmission speeds up to 8.4 Gbit/s, and new features such as DFE
(Decision Feedback Equalization) have been adopted to improve high-
speed signal reliability. New receiver tests have been established to ensure

signal integrity of high-speed signals.

The Signal Quality Analyzer-R MP1900A has the functions and performance
to support DDR5 receiver testing and supports sensitivity tests and
stressed-Eye tests following the standards.
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I DDR5 Rx Test Solution /nritsu

« Supports JEDEC JESD79-5C calibration and measurement Conformance Tests (Rx DQS Jitter
Sensitivity, Rx DQS Voltage Sensitivity, Rx DQ Voltage Sensitivity, Rx Stressed Eye)

» Cuts Conformance Test times by integration with Tektronix Clarius Compliance DDR5 DRAM
Receiver Test Solution

» Outputs synchronized signals from multiple PPGs by using MP1900A PPG multi-channel
function and can control synchronized DQS and DQ as burst signals to simulate operations
as close-to-real real market conditions and improve verification quality.
(Click for PPG multichannel explanation.)

[MU191000A Synthesizer
MU1815008B Jitter
MU195020A SI-PPG (2 ch)
MU195040A SI-ED
MU195020A SI-PPG (1 ch)
MU195050A Noise

ARLEDIRARTRTRRNRRRRRTEERURRRVIRURNNE | RVRRRRNRDRVIRARARRLRNRNRRRRIORRRORY ~ §

"“DDR Fixture”™”
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I DDR5 Receiver Test Solution /inritsy

Calibration Amplitude, RJ, SJ

DQ
Board
DQS_t/DQS_t

« Parametric Card
- CTC2 Board

>
Oscilloscope Calibration
<
P -
Receiver Test \oltage Sensitivity, Jitter Sensitivity, Stressed Eye - DUT

- CTC2 Board

DQ
DQS_t/DQS._t
CK_t/CK_t

Loopback (DQ)
Oscilloscope
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I DDR5 Receiver Test Solution /inritsu

Advancing beyond

The following items can be measured by loading the required script from the
MP1900A to the DUT for the RDIMM memory loopback settings.

- Voltage sensitivity

- Jitter sensitivity ~ CTC2 Test fixture
- Stressed Eye test USB Control fd,

Parametric Card for Calibration.

v

Modules for MP1900A MF’1900A
MU191000A Synthesizer —
MU1815008B Jitter
MU195020A SI-PPG(2ch)
MU195040A SI-ED

MU195020A SI-PPG(1ch) . & ALoopback (DQ/DQS)
MU195050A Noise Generator < =

CK_t/CK_c
DQ_t/DQ_c
DQS

v

v

\ 4

Loopback waveform

Loopback(DQS)

Loopback(DQ)
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I Recommended DDR5 Rx Test Solution Equipment List (1/2) ZInritsu
Module Configuration

MP1900A Signal Quality Analyzer-R

MU191000A Synthesizer

MU181500B Jitter Modulation Source -

MU195020A 21G/32G bit/s SI PPG 010, 011,
030, 040

MU195020A 21G/32G bit/s SI PPG 020, 021,
031

MU195040A 21G/32G bit/s SI ED 010, 011

MU195050A Noise Generator

Can change 010->020, 011->021,
030->031

DDR5 Rx Test requires 3ch SI PPG output. Choose from the following combinations.

/

.

MU195020A-020 (2ch PPG)
or

x2

MU195020A-020 (2ch PPG) + MU195020A-010 (1ch PPG)

Refer to the Signal Quality Analyzer—-R MP1900A series Selection Guide for the latest information.
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I Recommended DDR5 Rx Test Solution Equipment List (2/2) ZInritsu

Accessories
41KC-6 Precision Fixed Attenuator (6 dB)
J1551A Coaxial Skew Matched Cable (0.8 m, K-connector) 3 Pairs
J1439A Coaxial Cable (0.8 m, K-connector) 2
J1624A COAXIAL CABLE 0.3 m (SMA connector) 4) Use MU181000B standard accessory cables (4 pcs).
J1746A Skew Matched Pair Semirigid Cable (K-connector, Data (1 Pair) Use MU195050A standard accessory.
Input 1)
SMP to SMA Adapter Cable 7
Power Supply 1
(dual output, +12 V,+3.3 V)
A9-AUTO-01 Reset Automation Kit 1 Contact ASTEK.
https://www.astekcorp.com/
A9-CTC2-01 DDRS5 CTC2 Test Fixture 1
A9-DIMM5 DDR5 Parametric Test Card 1
Scope
DPQO72304series, MSO72304 series(Tektronix) For Automation

Automation Software

_ Name | _ay | Remark

Clarius Automation Framework 1 Contact Tektronix.

Clarius Compliance DDR5 DRAM Receiver Test Solution 1
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I RDIMM Memory Rx Test Connection Diagram

MP1900A

Pulse Pattern Generator #1
Pattern: 1010

Data Output_p
Data_Output_n

Power Supply

CTC2 Fixture Board (A9-CTC2-01)

Pulse Pattern Generator #2
Pattern: 1010

Data Output_p
Data_Output_n

Pulse Pattern Generator #3
- Pattern: 1010 or PRBS7

Data Output_p
Data_Output_n

Noise Generator

Data_Input_p

Data Output_p

——
©0 00O

1.1V 1.8V 33V 12V

A9-AUTO-01
> CK—t Reset Automation Kit
RESET_n VBULK=+12V

> CK-C VMGMT=+3.3V

CS1_A_n_DIMM

CS1_B_n_DIMM
> DQSO_A_t -
> DQSO_A ¢ CS0_A_n_DIMM

CS0_B_n_DIMM

DQ2 A
RDIMM

Synthesizer

4.8 GHz

1| Jitter

4.8 GHz

I 12C/USB |

LBD_RSP_A n

LBD_RSP_B_n (LBDQS

SCL
SDA

GND

Oscilloscope

v induj [ed1309)3

0 1ndu| [e21309)3

/inritsu
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CTC2
Fixture
Board
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I Accessory

ANRITSU CORPORATION

A9-AUTO-01
Automation Kit

16 SMP cables

Reset, Chip Select, and
Command/Address signals on the
CTC2 to automatically perform

reset sequencing of a DIMM

A9-DIMM5DDR5
Parametric Test Card

/inritsu
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o~

A9-CTC2-01
CTC2 Test Fixture

All high-speed signals brought out to SMP connector
All signals matched to within 1ps

Supports DIMM testing

12V and 3.3V for DIMM mode

- All high-speed signals are brought out to SMP
connectors

- Traces are length matched to within 1 ps

- Low speed signals are brought out to 50 mil headers
- VIN Bulk and VIN Management are brought out to 50
mil headers




I Expanding from PCle 5 to DDR5 Configuration /Nty

Adding the MU195020A 21G/32G bit/s SI PPG creates a DDR5 solution for customers who
already have a PCle5 environment.

SLOT| Model Name |Product Name / Description

MP1900A
1 MU191000A

2-3 MU1815008B

Blank
4-5 or
MU196060A

6 MU195040A
7 MU195020A
8 MU195050A

ANRITSU CORPORATION

SIGNAL QUALITY ANALYZER-R
Synthesizer

Jitter Modulation Source

Blank
. MU195020A(2Ch) | = DDR5
Re-Driver

21G/32G bit/s SI ED
21G/32G bit/s SI PPG (1ch)

Noise Generator
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I Ordering Information Nty

Specifications

Refer to MP1900A Data Sheet

ANRITSU CORPORATION


https://www.anritsu.com/en-US/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18627
https://www.anritsu.com/en-US/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18627
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