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This user manual provides information  using the Anritsu_GRL - PXE6- CEM- RXA test
automation solution to setup and test an electrical receiver (Rx) device to meet PCI
Express Card Electromechanical (CEM) 6.0 compliance for 64 GT/s as per PCI Express
(PCI- SIG) Standards .

The main body of this documentation first describes howto configure the Anritsu_GRL -
PXE6- CEM- RXAtest software to calibrat e the stressed eye at the receiver of the device

under test (DUT) in the PCle Gen 6.0 system . This includes calibrati on to be performed  at
both the physical Test Point 3 (TP3) and the Long Channel at TP2. The Anritsu_ GRL
software will automate calibration without channel effect at TP 3 before measuring the
eye opening due to trace length . It also enables running the SigTest and Seasim post
processing analysis application to ensure signal quality compliance.  The final calibrated
eye diagram uses both  the SigTest and Seasim software to achieve the final stressed eye
calibration.

After completing calibration, the Anritsu_GRL - PXE6- CEM- RXA software will automate
compliance t esting for the receiver using the First Bit Error Rate (FBER) as a metric. The
BERT is used to transmit a modified compliance pattern to the receiver DUT and monitors

that the loopback pattern conforms to a First Bit Error Rate (FBER) of less than 10 6. The
Anritsu_GRL software also provides a n optional SJ margin search test for the DUT .

The Anritsu_GRL - PXE6- CEM- RXA software performs  test automation accordingto PCI-

SIG- approved Methods of Implementation (MOI @y with high performance real  -time
oscilloscopes and Anritsu BERT using existing PCI - SIG Compliance Base Boards (CBB OyA /tH
and Compliance Load Boards (CLB ®y. The Anritsu_GRL software is run from the computer

or oscilloscope to provide automation control totestth e DUT for PCle CEM 6.0 Rx

electrical compliance.  When combined with a satisfactory level of interoperabili ty testing,
these tests provide  areasonable level of confidence that the DUTGywill function properly

in most PCle environments.

Note: For manual test methodology , referto Appendix of this documentation or PCI- SIG for
approved Method of Implementation (MOl  X) as technical reference
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Note: Equipment requirements may vary according to the lab setup and DUT board. Below
are the recommended list s of equipment for the typical test setup

TABLE 1 EQUIPMENT REQUIREMENTS ASYSTEMS AND ACCESSORIES

System & Accessory Qty. Description/Key Spec Requirement
High Performance Real -time Oscilloscope 1 |y B0 GHz bandwidth [
(el
Anritsu MP1900A BERT 1 | MP1900A Signal Quality Analyzer, with

following modules:
1 MU181000A/B 12.5 GHz Synthesizer [
T MU181500B Jitter Modulation Source

T MU196020A 64.2G bit/s or 64.2G baud
PAM4 Pulse Pattern Generator [

T MU196040B 58.2G bit/s or 58.2G baud
PAM4 Error Detector

1 MU196060A 32G baud NRZ/PAM4 Re -

Driver
1 MU195050A Noise Generator
PCI- SIG Compliance Base Board (CBB) 1 For add - in cards
or
PCI- SIG Compliance Load Board (CLB) For host system boards
External PCle6 Re - Driver 1 J1900A or G0447A

High loss back channels (DUT Tx to BERT RXx)
may need additional equalization

Required for System DUT testing

ISI Source Generator 1 Compliant Variable ISI channel

Pick- off Tee (J1510A) 2 For connecting scope to CLB/CBB Tx lane s to
perform link equalization test s

Terminator 1 J1632A Coaxial Terminator, for terminati on of
unused MU196020A Aux Out connector during
link equalization testing

V(m) - K(f) Adapter 2 34VKF50A Coaxial Adapter

Reference Clock Buffer 1 Z2029A PCle Reference Clock Buffer  for add-
in cards

External Refclk Source 1 Required for System and Add  -In Card DUT

testing in the SRIS (independent Refclk) mode

jy ABGHKBp K %8 G YA P HBEd ZniNp B2 3NB° %q bbbbbbb a p b b
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System & Accessory Qty. Description/Key Spec Requirement

Computer /PC (laptop or desktop) 1 For automation control
Minimum requirements
1 Windows 10 + OS
1 Intel C ore i5 process or
1 120GB SSD stora ge
1 16GB RAM
1 Gigabit Ethernet
Recommend ed requirements
1 Windows 10 + OS
1 Intel C orei 7+ process or
1 200GB SSD stora ge
1 32GB RAM
1 Gigabit Ethernet

lal Oscilloscope with scope  software requirements | Q® QA T SEBEN S dE VP U Fer SxabpBAWhSE B E S d° 1%q J C
using the Keysight Scope, scope software such as Keysight Infini  iSim / EZ - JIT / Serial Data Analysis / Serial

Data Equalization that are required for testing and signal processing must be pre-installed on the Scope.

Similarly, the Tektronix Scope shall be used with DPOJET (Jitter and Eye Analysis Tools)  software for making

measurements.

bl Oscilloscope with scope bandwidth as specified in vendor specific MOIk.
el MU181000B Option 02 is required for testing the System Board DUT.
I The Anritsu_GRL - PXE6- CEM- RXA software supports the PAM4 signal with FEC ~ modulation .

TABLE 2. EQUIPMENT REQUIREMENTS ACABLES

Cable @ Qty.

SMA-to - SMA cable 4

SMA coaxial cables 1 pair

Phase matched K -K coaxial cables 3 pairs

J1792A V-K cable set (to connect between MU196020A and MU195050A) 1

J1917Acoaxial semi-rigid cable (to connect between MU196060A clock output 1

and MU196040B clock input)

J1932A coaxial skew matched cable pair 0.8m, V connector (to connect between 1

MU196060A data outputs and MU196040B data inputs)

J1789A coaxial cable (to connect between G0447A data outputs and MU196060A 2

data inputs)

J1627A GND connection cable 1

BNC- to - SMA cable 1
@ Based on the standard test configuration. May require more or less cables depending on the DUT type.
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TABLE 3. SOFTWARE REQUIREMENTS

Software Description/Source
Anritsu_GRL -PXE6- CEM- | GRL Platform Solutions  PCIl Express Card Electromechanical 6.0 (64
RXA GT/s) Automated Receiver Calibration and Compliance Test Solution

KA www.grlps.com

VISA Software is required to be installed on the control PC running
Anritsu_GRL - PXE6- CEM- RXA software. GRL Platform Solution OyA B
software framework has been tested to work with all three versions

VISA (Virtual Instrument of VISA available on the Market:

igﬁt"s"i;fwgrrzhitecwre) 1. Nk VISA: http://www.ni.com/download/ni - visa- 17.0/6646/en/

2. Keysight IO Libraries:  www.keysight.com _ (Search on 1O Libraries)
3. Tektronix TekV ISA: www.tek.com (Downloads > Software >
TekVisa)

MX183000A Anritsu High - Speed Serial Data Test Software I For loopback FBER
testing of the PCle Gen 6 CEM DUT receiver. This software is located
in the MP1900A BERT.

SigTest Application Standard Post Processing Analysis Software A
www.intel.com/content/www/us/en/design/technology/high - Speed -
io/tools.html

Seasim Seasim tool for post - process analysis of the captured waveform (Eye

Opening simulation software) . Seasim is distributed with the
Anritsu_GRL - PXE6- CEM- RXA software and is installed during the
installation process.
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This section provides the procedures to start up and pre - configur e the Anritsu_GRL -
PXE6- CEM- RXA automation software  before running tests . It also help s users familiarize
themselves with the basic operation of the software .

Note: The Anritsu_GRL software installer will automatically create shortcuts in the Desktop
and Start Menu when installing the software.

To start using the  Anritsu_ GRL software , follow the procedures in the following sections.

Download and install the Anritsu_GRL software as follows :

1. Ifthe Anritsu_GRL software is to be installed on a PC (where it is referred to as

VI N3y HN &b a VIsggvirfial fsirynierk Sofware Architecture) on to the PC

where Anritsu_GRL - PXE6- CEM-RXA is to be used (see Sectio n 2.2).

Download the software ZIP file package fromthe GRL Platform Solutions support site
The ZIP file contains:

1 PCIECEMGen6_AN_PatternFilesinstallationxxxxxxxxxSetup.exe A Run this on the
Anritsu  MP1900A BERT Signal Quality Analyzer to install the pattern setup files.

1 PCIECEMGen6_AN_RxTestApplication xxxxxxxxxSetup .exe FKARun this onthe PC or
on the oscillo scope to install the application

1 PCIECEMGen6_AN_RxTestScopeSetupFilesInstallationxxxxxxxxxSetup.exe KA Run
this on the oscilloscope  to install the scope setup files

wn

1. Oncethe Anritsu_GRL software isinstalled, o0 penthe GRL folder from the Windows
Start menu . Click on GRL IAAutomated Test Solutions within the GRL folder to launch
the Anritsu_ GRL software framework.

Game Bar
Systemn GRL - Uninstall
Automated Tes... Mew

Get Help

System

Get Started
System

Google Chrome

GRL
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2. From the Application A Rx Test Solution drop -down menu,select Vv 3 HnjyAZBa: qpBH: |
6M T B & 5 Baskara theODy PCle CEM 6.0 Rx Test Application . If the selection is grayed
out, it means that your license has expired.

® GRL - Automated Test Sclution

Application

Options  License  Windows  Help

Framework Test Solution »

Rz Test Soclution 3

FIGURE 2. START PCIE CEM 6.0 RX TEST APPLICATION

| Anritsu PCle CEM 6.0 Rx Test

3. Toenable license, goto License A License Info.

Application  Options | License | Windows  Help

License Info

FIGURE 3. SEE LICENSE DETAILS

a) Check the license status for the installed application

® = [m] X

‘ o GRL License Manager

Device License Summary

Please contact GRL to purchase/activate license(s)

App Name License Type Day Left
Anritsu PCle CEM 6.0 Rx Test DEMO 32 days n
Host ID

QqEx06bSTAFSxVwU/f3IMSBvfie5/yROJ6cff+unHHyLKWZpK7Z6B 1yHyKOXMogzYYj/xDJf3q+tUePgno0c)24 + UerC4fZRGCkIGYA155HHNVXEMhFN3wag/bq
KJfZxmLcUJiE2pZCdPGRTMh 1 +uxhe2S9He9850/4B6fhFyMqosjQPhjahS ZyMjeVFumtrA4 TtGMIOHIjAzp/YrkDWRLs 2AbKS5ICEbfIBQMLBCkepNbhsKdP1Kv/r
RUwmpg7z/6VM2N +w/TkenWWwOK5bqEorjgrA8Vs9ol ltawb pRWkoljtWveFYmgsYKrSI2nTFRUGZgoejZMixs)4pU72100gevK 1bdVILOh7K1idGAYIOrgiHhcZa ¥

License Key
'
COPYRIGHT 2025 GRANITE RIVER LABS INC. ALL RIGHTS RESERVED.
FIGURE 4. CHECK LICENSE FOR INSTALLED APPLICATIONS
b) Activate a License:
1 If you have an Activation Key, enter it inthe License Key field provided and select
Activate . The installed application is ready for use upon successful activation.
1 If you do not have an Activation Key, close the above window  to use a demo

version of the application over a free 1 2-day trial period.

Note: Once the 12 -day trial period ends, you will need to request an Activation Key to

continue using the application on the same computer by contacting support@grlps.com
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1-
4. Selectthe Equipment Setup icon on the PCle CEM 6.0 Rx Test Application menu .

Connect the Anritsu MP1900A BERT via LAN to the Anritsu_ GRL automation control
enabled Scope or PC. The BERT and MX183000A software can be connected using
connection string formats similar to the following examples:

1 9Kadogm:hAvygamoopwCMpOYMTIMPpTOOULTNPOOoéY¥: aKaVHNHBVp ¢
f MX183000A0 Hhv @: A gaMOOPWCMPPYMTMPTOOUVTNTMOOEY: aKgVHI

Note the IP addresses listed above are only examples and should be changed
according to the actual network connection being used.

6. On the Scope or control PC, obtain the network addresses for all the connected
instruments  from the device settings. Note these addresses as they will be used to
connect the instruments to the Anritsu_ GRL automation software.

7. On the Equipment Setup page of the Anritsu_ GRL PCle CEM 6.0 Rx Test Application
type in the address of each connected instrument into the VAddress Ofield.

(Note: If the Anritsu_GRL software is installed onthe Tektronix Scope, ensure the

Scope is connected via GPIB and type in the GPIB network address, for example

Sdag9, vo " vuvg2égal 020

If the Anritsu_GRL software is installed on the PC to control the Scope, type in the

61l Nt phpgqabhbzNNHpAAHBS NHHpozQt @phHhve: aqamonpthe Mp @ Y M TN
Port number from the address.

(Note: If the Anritsu_GRL software isinstalled onthe Keysight Scope, and if there is
error in connection, type in the Scope IP address as
Sg:aqa oo T 0", 0 0" 00, " ovoé¥: mKglie

8. Thenselect y LJp v &njp LIy 3 (] 7 »)\ob dachiconMeded instrument
gL Bveanp Ll 3n3pVENEZy y N % Adnie e Ndityager §ab suctessidhb
established connection with each instrument.

Mame 0 Address Type Wendor Lib

e
Scope Scope TCPIPD: localhost i Oscilloscope Tektronix | TekDPOUETS: ~ | 4 || &
MX130000A | peRt TCPIPO:192.168.0. | BERT Anitsu | Anritsu1900Be ~ || 4 ||

MX183000A | agisulinkSec | TCPIPO-192.1680. | AmitsulinkSec | Amitsu | GeneicVISA ~ || 4[| =

S’
FIGURE 5. CONNECT INSTRUMENTS WITH ANRITSU_GRL SOFTWARE
Note: Additional information for connecting supported vendor oscilloscope s (Keysight and
Tektronix) to the PCis provided in the Appendix of this document.
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1. The GRLRemoteProxyServer.exe will also be installed along with the
PCIECEMGen6_AN_RxTestScopeSetupFilesInstallationxxxxxxxxxSetup .exe on the
Scope . The GRLRemoteProxyServer.exe isinstalled under the
S:\GRLd &! adw5piaAS gipaoty£U 0 Al

Local Disk (C:) » GREL » GRLRemoteProxyServer

rary * Share with - Burn Mew folder

o~
Mame [

) AppFrameWork.dll
| GRLIPAddress i
® | GRLRemoteProxyServer

FIGURE 6. INSTALLED GRLREMOTEPROXYSERVEREXE FILE DIRECTORY

2. If the Anritsu_GRL software is installed on the PC to control the Scope and SigTest is
selected as the test method to be used (refer Section  4.7), the
GRLRemoteProxyServer.exe must be run on the S cope to move large waveform files
back to the control PC. The Anritsu_GRL software will then perform post - processing
and analy sis of these waveforms using SigTest.

3. When running the GRLRemoteProxyServer.exe , make sure thatthe control PC and
Scope are connected to the same network, using IP addresses as in following
example :

1 Control PCIP address : 192.168.1008
1 Scope IP address : 192.168.100.35

Status Log

TCP/IP Server Start
TCP/IP Server started
PortMo: 53320

GRL Remote Proxy Server

Proxy Server Address: 192 168.100.35 Port No: 53320

FIGURE 7. VERIFY PROXY SERVER CONNECTION FOR CONTROL PC AND SCOPE
4. Onthe Anritsu_ GRL PCle CEM 6.0 Rx Test Application , configure y LJpRBnaote Proxy PV

and v & p O NFroybPortVht 2z HZ Qpy pHABNZBHY LpagE3dsmqtpfﬂhez y nfN3AB
network settings of the GRL Remote Proxy Server as shown in the example below

SHNjy A@GIKEp K %8 G yB P HEd ZniNp B2z SNB° %q bbbbbbb a p b b
K@a) ®aal pBS AU & SBBasEpgdBio®y ' ~o oy A ST_PBS - a z pob Yt X


http://www.grlps.com/

= 55 5566655566655565666556666555566655666585 SHOHED

DA TSN s D s w1 [PTChannelUeEmbedSingMinus

- Set Default

. Preset Calibration Method: DC Method

e

Preset Q10 HF Ampltude Compensation (%) 5

. Scope Rj{[RMS): 0.0 I
.|| Remote Proxy IP: 127.0.0.1
.. | Remate Proxy Port: 53331

. Q0Q10 Preset Calibration Max fteration: 15

s

FIGURE 8. CONFIGURE GRL REMOTE PROXY SERVER NETWORK SETTINGS ON ANRITSU_GRL
SOFTWARE

Refer Section 4.7 for more details on parameters available on the Configurations page.

Once all equipment is successfully connected from the previous section , proceed to set
up the preliminary  settings before going to the advanced measurement setup.

Select @ from the menu to access the Session Info page. Entert he information as
required for the test session that is currently being run. The information provided will be
included inthe test report generated by the software once tests are completed

1 The fields under DUT Info and Test Info are defined by the user.

i The Software Info field is automatically populated by the software

DUT Info Test Info Software Info

DUT Manufacturer: GRL Comments

DUT Medel Number: PCle CEM 6.0 Rx Device 1

DUT Serial Number: 0000001

FIGURE 9. SESSION INFO PAGE
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The Anritsu_GRL - PXE6- CEM- RXA test solution supports automated Rx calibration using
the SigTest and Seasim signal quality and stress tolerance analysis application s for PCle
Gen 6 system board s and add -in cards. To perform calibration , the Anritsu_GRL - PXE6-
CEM- RXA software is run from the PC or oscilloscope to enable automation control for
each step of calibrati on and signal quality test sequence

Calibration for the  PCle CEM 6.0 electrical s pecification will basically be performed at two
physical test points: TP 3 and TP2 (for the Long Channel) . Test Point 3 (TP3) is a physical
test point for calibration without the effect of a channel. An adjustable CEM connector

will be used along with the calibration channel for testing the receiver . This will need to
adjust the eye amplitude to specification values when measuring eye height/eye width.

TP2 is a physical test point that will affect the eye opening due to trace length.

For the Long Channel TP2 calibration, a PCI- SIG compliance load board ( CLB) test fixture
will be used for the host system board or a PCI-SIG compliance base board ( CBB) test
fixture for the add -in card . The board will be connected between the BERT noise

generator output  and the oscilloscope which will validate the test pattern of the signal
and measure f or stress tolerance to final stressed eye compliance. Post processing
analysis of the signal is performed at the TP2P test point using the Seasim or SigTest

application to simulate the stressed eye opening after applying Rx Behavioral package, Rx
CTLE and DFE (if required). When calibration is completed, the  Anritsu_GRL software  will

generate a test report detailing all results obtained from the  calibration .
Pre- calibration will be performed prior to calibration to measure the oscilloscope intrinsic
noise .

Figure 10 below shows the setup diagram to measure the intrinsic noise generated by the
oscilloscope with no external signal applied. The intrinsic noise waveforms will be
captured and saved for SigTest processing in subsequent calibration steps.

Control PC Oscilloscope
H cooo
_'-‘ [s}elele]
=
[ ]
® L 4
| I I
50-ohm terminator
FIGURE 10. SETUP FOR SCOPE INTRINSIC NOISE MEASUREMENT
Connection Step:
Connect 50 -ohm ter minator s to the oscillo scope channel s.
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If the Tektronix ATI based oscilloscope is being used, proceed with the following
intrinsic noise measurement setup.

scope

Control PC

Oscilloscope

=

CH1 CH2

[GRORSIS)]
OO0

=l

50-ohm terminator

FIGURE 11 SETUP FOR SCOPE INTRINSIC NOISE MEASUREMENT USING TEKTRONIX ATI SCOPE
Connection Step:

Connect 50 -ohm ter minator s to the Tektronix ATl based oscilloscope channel s 1 and 2.

Once the s cope intrinsic noise measurement has been completed |, continue with the
following calibration setup at TP 3 (output of the BERT generator) using a Anritsu_ GRL
automation control enabled oscillos cope and Anritsu  MP1900A BERT.

MP1500A BERT

MU181000A/B = .
- {_ — - Oscilloscope
MU1815008 __. olelele
L s L
E slolele
MU196020A ] .
[ S
MU195050A e
| E—

FIGURE 12 RECOMMENDED SETUP FOR TP3 RX CALIBRATION

1. Using a SMA- SMA short cable, connect the MU181000A
MU181500B Ext clock input.

2. Using a SMA- SMA short cable, connect the MU181500B jittered clock output to the
MU196020A Ext clock input.

3. Using coaxial cables, connectthe MU196020A data output s tothe MU195050A data
input s.

/B clock output to the

a p b b
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4. Using phase matched K -K coaxial cable s, connectthe MU195050A data output s to the
oscilloscope channels .

If the Tektronix ATI based oscilloscope is being used , proceed with the following TP3
calibration setup

MP1900A BERT

MUISl?EUA{? - 5 = Tektronix ATl Oscilloscope
MUlBliUOE - OO O0O
ll et rml e b D O D O
MU196020A &7 .
_— L_m.] = I—I
MU195050A s

R

L 1

& dB Attenuator

FIGURE 13 RECOMMENDED SETUP FOR TP3 RX CALIBRATION USING TEKTRONIX ATI SCOPE

Note: Make sure thatthe S g PP A5U0E€ 3 0é S5 4 i Bual AH (inlthe EPliyQatiphd P 5 ¢
page (see Section 4.7).

1. Follow back the same connections from step 1 to 3 in Section 4.2 above.

2. Then using phase matched K -K coaxial cables , connectthe MU195050A data output s
to Channels 1 and 2 onthe Tektronix ATl based oscilloscope through 6 dB attenuators
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The next step is to calibrate the TP 3-TP2 Channel (output of the Long Channel ) with the
following calibration setup s using a Anritsu_ GRL automation control enabled oscilloscope ,
Anritsu MP1900A BERT , and PCle Gen 6 System Board or Add -In Card test fixtures . These
calibration setups should also comply with insertion loss limits of 30to33dB .

Anritsu MP1900A BERT

MU181000A/8
al Oscilloscope

= mmem =

l omt Cnt'e wd “mnd “e=a
MU1815008 S oJolole
Gl &GS
. . OOO0O
MU196020A F
-l L
MU195050A s S e — [ |
m v iedte 5 IR
— 1
Nominal
3.9-6.9dB
(including 1 ft MMPX-MMPX cables) = wm
Nominal 10.85 dB Nominal 1.5 dB, 3 ft, MMPX-2.92 cables

CLB

(including 2 ft MMPX- Variable ISI Board
MMPX cables)

CBBTX

FIGURE 14. RECOMMENDED SETUP FOR TP2 LONG CHANNEL Rx CALIBRATION (PCIE GEN 6 SYSTEM
BOARD)

1. Using back the same BERT connections from the TP 3 calibration, disconnect the
MU195050A data outputs from the oscilloscope channels.

2. Connect the MU195050A data outputs to a Variable ISI board (Nominal 3.9 A6.9 dB
trace , including 1 ft MMPX -MMPX cables) and the CLB Rx Lane.

3. Connectthe CBB Tx Lane tothe Nominal 1 0.85 dB trace (including 2 ft MMPX -MMPX
cables ) on the Variable ISI board .

4. Using Nominal 1.5 dB, 3 ft, MMPX -2.92 cables , connectthe Nominal 1 0.85 dB trace to
the oscilloscope channels .
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4.3.1.1 System Board Calibration Setup with Tektronix ATl Based Oscilloscope

If the Tektronix ATI based oscilloscope is being used, proceed with the following system
board calibration setup.

Anritsu MP1S00A BERT

MU181000A/8

e . = Oscilloscope
l 00600 -
——t Gem A wwmh smwl ewd
MU1815008 S OO QOO
T F
o OO0
MU196020A F
- L
MU195050A  mesis —— | ans— .
Wl 29 O 00 GO 0.0 b |
”~«_ —J
Nominal CHZ\ .
3.9-6.9dB T
(including 1 ft MMPX-MMPX ca ~ 6.dB Attenuators
Nominal 10.85 dB Nominal 1.5 dB, 3 ft, MMPX-2.92 cables

CLB

(including 2 ft MMPX- Variable 1SI Board
MMPX cables)

CBBTX __

FIGURE 15. RECOMMENDED SETUP FOR TP2 LONG CHANNEL RX CALIBRATION (PCIE GEN 6 SYSTEM
BOARD) USING TEKTRONIX ATI SCOPE

25pH0®° T PUOQGAIOPAlr popdi ¢S g i ®PaETI6 hetCGorSiguiatipgss 3 4 01 ®E Q
page (see Section 4.7).
1. Follow back the same connections from step s 1to 4 in Section 4.3.1 above.

2. Then using Nominal 1.5 dB, 3 ft, MMPX -2.92 cables , connectthe Nominal 1 0.85 dB
trace to Channels 1 and 2 on the Tektronix ATl based oscilloscope through 6 dB

attenuators .
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4.3.2 Connect Equipment for Add-In Card Calibration

555555555555555555555555555555555555555@@%%@5}5@5’0'

Anritsu MP1900A BERT

MU181000A/B =
T }- T Oscilloscope
D) 0 @ © ,_‘ﬁfif‘.di _
WS ib‘wg.gs.g.ﬁ
MU1815008B R ————— O O O O
MU196020A
- sl e ‘—l
MU195050A sesss [ |
LR
I
Nominal
17.5-20.5 dB
(including plore——
MMPX cah

Nominal 1.5 dB e
~ Nominal 1.5 dB, 2.92-MMPX cables
Variable ISI Board

" (including 1 ft MMPX-MMPX cables)

CBB_

FIGURE 16. RECOMMENDED SETUP FOR TP2 LONG CHANNEL Rx CALIBRATION (PCIE GEN 6 ADD- IN
CARD)

1. Using back the same BERT connections from the TP 3 calibration, disconnect the
MU195050A data outputs from the oscilloscope channels.

2. Connect the MU195050A data outputs to a Variable ISI board (Nominal 1 7.5 IA20.5 dB
trace , including MMPX - MMPX cables ) and the CBB Rx Lane .

3. Connectthe CLB Tx Lane tothe Nominal 15 dB trace (including 1 ft MMPX -MMPX
cables ) on the Variable I1SI board

4. Using Nominal 1.5 dB, 2.92 -MMPX cables, connectthe Nominal 15 dB trace to the
oscilloscope channels .
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4.3.2.1 Add-In Card Calibration Setup with Tektronix ATl Based Oscilloscope

If the Tektronix ATI based oscilloscope is being used, proceed with the following add-in
card calibration setup.

Anritsu MP1900A BERT

MU181000A/B = ) © . :
< e oy R ——— Tektronix ATI Oscilloscope
N O ® 0 © . -- W o t
| | S0 0. :.a.».,.;.
MU1815008
e e S FRr A
Gl T oS = R Co0o
K o T sielsie
MU196020A j I |
MU195050A sees | |
S0 G- N0
—
Nominal
17.5-20.5dB

Z ’ / 6 dB Attenuators

(including

MMPX cah

Nominal 1.5 dB

Variable IS| Board

CBB

T (including 1 ft MMPX-MMPX cables)

“ Nominal 1.5 dB, 2.92-MMPX cables

FIGURE 17. RECOMMENDED SETUP FOR TP2 LONG CHANNEL RX CALIBRATION (PCIE GEN 6 ADD-IN

CARD) USING TEKTRONIXATI SCOPE

25DGEOP° [ POUPOQo Al opal popaidSei

page (see Section 4.7).
1. Follow back the same connections from step

PParET L8 BetCGoSiguitiodss 3 & U

s 1to 4 in Section 4.3.2 above.

2. Then using Nominal 1.5 dB, 2.92 - MMPX cables, connect the Nominal 15 dB trace to
Channels 1 and 2 on the Tektronix ATI based oscilloscope through 6 dB attenuators

Kda, &
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a.-.-‘-.-.
Select from the Anritsu_GRL PCle CEM 6.0 Rx Test Application menu to access the
Conditions page to set the conditions for calibration and testing. The Anritsu_GRL
software will perform calibration and testing for selected defined SJ frequencies.

Recommended procedure:

1 Step 1: When calibrating, select all conditions that may be used for testing, and
perform the calibration.

1 Step 2: Once calibration is completed and ready for testing, re -select the
necessary test conditions. For example, if required to test for a single SJ
frequency, then select only the required SJ frequency for testing.

SJ Frequency

(] 5J (33khz)
@ 5J (400khz)
(] SJ {(1Mhz)
(] SJ(10Mhz)
@ SJ(100Mhz)

FIGURE 18. SELECT TEST CONDITION

After setting up the physical equipment, select sl from the Anritsu_GRL PCle CEM 6.0
Rx Test Application menu to access the Setup Configuration page.

Setup

Device Type: Add In Card R

FIGURE 19. SET UP CALIBRATION REQUIREMENTS

Select to use a compliant PCle System Board or Add - In Card as the calibration device
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Setup

44d In Card |v|

System Board
Add In Card

Device Type:

FIGURE 20. SELECT DEVICE FOR CALIBRATION

After selecting the  device to be calibrated , access the Select Tests page on the left of
the screen to select the available PCle CEM 6.0 based receiver calibration to be
performed . Select the check box (s) of the desired Rx calibration .

EI’:I() FCle Gen6.0 Rx Calibrations and Tests
Elﬂ‘} Calibrations

E|u0 MNoiseCapture

B 0 Scope Intrinsic Noise Acguisition
=@ € TP3 Calibrations

- B¢ Channel Deskew

-8 € Initial Preset Q0 Calibration
@€ Launch Amplitude Calibration
=B ¢ Preset Calibration

----- @ ¢ Preset Q0 Calibration

----- B 4 Preset Q1 Calibration

----- B ¢ Preset Q2 Calibration

----- @ ¢ Preset Q3 Calibration

----- B 4 Preset 04 Calibration

----- B ¢ Preset Q5 Calibration

----- B ¢ Preset Q6 Calibration

----- 8 ¢ Preset Q7 Calibration

----- B ¢ Preset Q8 Calibration

----- B ¢ Preset Q8 Calibration
8¢ Bert Instrinsic Jitter Measurement
@€ RjCalibration

- @€ sjCalibration

Bu{> Long Channel Calibration
EIBO Seasim

------ B ¢ PresetEQ Optimization (Seasim)

@€ CM Calibration
B4 DM Calibration

FIGURE 21 SELECT RX CALIBRATION

¥ 3 N pNdiBeCapture OyH H A p aafiehsyr® jhéldscilloscope intrinsic noise . The Anritsu_GRL
software will automatically run the intrinsic noise waveform  acquisition when initiated.

Under Vv e8& Z &njhuH ZselegNt Adiprate for  channel deskew |, initial Tx equalization
preset , launch amplitude, preset Q0 to Q9 , BERT intrinsic jitter, random jitter (RJ) and
sinusoidal jitter (SJ) (for PCle Gen 6 frequencies as per PCle CEM 6.0 Rx specs and forms
a linear curve fitforeach S J frequency ).
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The Anritsu_GRL software  will automatically run the selected calibration when initiated.

EH 4 TP3 Calibrations

----- B ¢ Channel Deskew

----- B <> Initial Preset Q0 Calibration
----- B ¢ Launch Amplitude Calibration
=-E ¢ Preset Calibration

----- B ¢ Preset Q0 Calibration

----- @ ¢ Preset Q1 Calibration

----- B < Preset Q2 Calibration

----- @ ¢ Preset Q3 Calibration

----- @ ¢ Preset Q4 Calibration

----- B ¢ Preset Q5 Calibration

----- @ ¢ Preset Q6 Calibration

----- B ¢ PresetQ7 Calibration

----- @ ¢ Preset Q8 Calibration

----- B ¢ Preset Q9 Calibration

----- B ¢ Bert Instrinsic Jitter Measurement
----- B < R Calibration

----- B8 ¢ s Calibration

=-E e Long Channel Calibration
BB“O’ Seasim

L. € Preset EQ Optimization (Seasim)

------ B¢ Final Eve Calibration (Seasim)
..... B ¢ cM Calibration
..... B ¢ DM calibration

FIGURE 22. SELECT TP3 CALIBRATION

Under V! N3p H: LIZ 33 p &Fselectdon] bafiotaje fipN 35@psim preset equalization
optimization & eye calibration parameters  along with differential mode (DM) and common

mode (CM) to achieve calibrated eye height and width to produce a final stressed eye
diagram .
The Anritsu_GRL software  will automatically run the selected calibration when initiated.

BH{) Long Channel Calibration

EIHO Seasim

B¢ PresetEQ Optimization (Seasim)
B¢ Final Eye Calibration (Seasim)
B ¢ cM calibration
.8 € DM Calibration

FIGURE 23. SELECT LONG CHANNEL TP2 CALIBRATION

SHNjy A@GIKEp K %8 G yB P HEd ZniNp B2z SNB° %q bbbbbbb a p b b
@a) vaal pbS AU & SBHBESEDIDHIO®Y  ~0 Oy A ST_PBS D~ a2z ph @l Bt x


http://www.grlps.com/

@ = 5 55656656666656666666666666566666 565814 SODHHD

After selecting the desired calibration, select from the menu to access the

Configurations page. Set the required parameters for calibration as described below.

To return all parameters to their default values ,select yLIpHBVEepyDHApszZZayOoyphuZy y N
® Anritsu PCle CEM 6.0 Rx Test (1.00.97) - O X

Application  Options  License  Windows  Help

o- PCle Gen6.0 Rx Calibrations and Tests - Set Defautt
D Calibrations I
.. SigTest Silert Mode: e "
| ... Eye Calibration Method: Seasim .
. DM Measurement: RMS to Vpp .
. 5J/RJ Calibration Method: System Defined -
. SJ/RJIPWRJDY Calibration SigTest Version: 6112
. Tx EQ SigTest Version: 6112
. Scope Bandwidth{Ghz): 50 -
. Tektronix Scope Type: Dual ATI »
I . Chanrel Skew For Setupips): 0
.. Dual ATl channel Plus De-Embedding File: TP1ChannelDeEmbedSingPlus
.. Dual ATI Channel Minus De-Embedding File: TP1ChannelDeEmbedSingMinus
.. Preset Calibration Method: DC Method -
.. Preset Q0 HF Amplitude Compensation (%): 5
. Scope Ri{RMS): 0.0
-

FIGURE 24. CALIBRATION PARAMETERS CONFIGURATION PAGE
TABLE 4. CALIBRATION PARAMETERS DESCRIPTION

Parameter Description

SigTest Silent Mode éepaepl yHBVYeoHZpOYHYNBHPp 32 tuep hHEZ3 3 ndonng vy
calibration .

Eye Calibration The Seasim application will be used for the final stressed eye

Method calibration and  post processing signal quality testing. Make sure

that the Seasim application is already installed in the test
controller system.

DM Measurement Select the unit for measuring differential mode (DM).
SJ/RJ Calibration veaAbebApsnj3va5anaeae5th5¢Ab bz AB
Method Apapl yHYyLPBHBVEPINNHBEL pl njsnjl VH pyL
calibration.
3HNjy A@3GIKEp K A G YR P HBd ZniNp B Z 3NB° %q bbbbbbb a pmwb b
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SJ/RJ /PWRJ/DJ
Calibration SigTest
Version

If the SigTest method is  to be used during jitter calibration, enter
the Version number of the SigTest to be used. Make sure that the
SigTest application is already installed in the test controller

system.

Tx EQ SigTest Version

If the SigTest method is to be used during Tx equalization , enter
the Version number of the SigTest to be used. Make sure that the
SigTest application is already installed in the test controller

system.

Scope Bandwidth
(GHz)

Select the appropriate bandwidth of the Scope being used for
measurements.

Tektronix Scope Type

If the Tektronix Scope is to be used for measurements, select
either the Single - shot based Scope orthe  Tektronix'’ owned Dual
Asynchronous Time Interleaving (  Dual ATI) based Scope.

Channel Skew For
Setup (ps)

Enter the channel skew or timing
Scope channels.

to perform alignment of the

Dual ATl Channel Plus
/ Minus De -
Embedding File

If the Tektronix ATl based Scope is to be used for measurements,
specify the file name for de-embed ding on the respective Scope
channel .

Preset Calibration
Method

épaepl yBHYy LP B Vv o bdused forgrederedibration.

Preset QO HF
Amplitude
Compensation (%)

Set the Preset QO high frequency amplitude
percentage.

loss compensation in

Scope Rj (ps RMS)

Set the random jitter (RJ) of the Scope in ps RMS.

Remote Proxy IP

Enter the IP address for the GRL Remote Proxy Server. See
Section 3.2.1 on how to set up the remote file server.

Remote Proxy Port

Enter the Port number for the GRL Remote Proxy Server. See
Section 3.2.1 on how to set up the remote file server.

QO0- Q10 Preset
Calibration Max
Iteration

Select the maximum number of runs or iterations to perform the
Preset QO to Q10 calibration.

QO0- Q10 Preset
Calibration Limit

Select the threshold limit value for the Preset Q0 to Q10
calibration.

SJ/RJ Calibration No
of Ul

Set the number of unit interval (Ul) samples to acquire for the SJ

or RJ calibration.

Opposite Emphasis
Measurement by
Median

epapl ybVeHZPpOYHYNBp3ztuepbyLIPHOPNnNjz

the inverse emphasis measurement.

Feedback Gain Order

Select the CTLE gain value adjustment in controlled steps or
variable mode to determine the lowest CTLE gain value that gives
zero errors.
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Preset Non Transition
Region

Select the preset equalization setting during the stable
operational 64 GT/s state of the link.

Launch Amplitude Cal
Min Limit

Set the minimum limit value for the launch amplitude calibration.

Use Amplitude
Feedback

epxepl yBVeHZPOHYNHp3ZzZuepbHz Ot &njy ZNP
equalization training where the receiver will provide feedback to
the transmitter for signal quality optimization.

Amplitude Feedback
Limit (%)

q8BVyApPDH Qt &njy ZNpBcphppNhzl AOyhnABAD
limit for the amplitude feedback.

Negative DeEmphasis
Method

Select the method to emulate the effects of channel losses via
negative de -emphasis to create high -frequency losses in the
generated signal.

Preset Amplitude
Trigger Setting

epeaepl yHyY LIP BV €y NV H-Nlifipd) righarymBitidpd iorj € A
preset amplitude.

Preset Amplitude
Trigger Level (mV)

qsBv: CAyNOVHnABAp&pl ypNHZABY LPHYH
amplitude, enter the value for the trigger level.

Use Fast Autoscale

epapl yBVoHZpOHYNHp3zhuephszAyhHzZy N

TP2 Scope Bandwidth
(GHz)

Select the bandwidth of the Scope to be used for TP2
measurements.

Custom Final ISI Trace

epapl yhVeHZpOyHYy NBp 37 uephpp 3 fhelfingl nj3
ISI calibration.

Apply Embedding

epapl ybVveHEZP OyHy Nib¢ad brfsystBny Hofrd5Da fur

calibration.

Add- In Card / System
Embed File

Specify the file name for the embedded add
board.

-in card or system

Minimum & Maximum
Preset for Eye
Calibration

Select the range of presets to be applied for stressed eye
calibration.

Preset to Exclude

Specify the preset that is not used for calibration.

CTLE Scan Start & End
EQ Gain (dB)

Select the optimized CTLE Equalization Gain setting index to be
used based on the CTLE model to measure the Eye area.

Use Real Edge

Seap | y b toastBRpabHgige connection for test setup on the
Oscilloscope. Note: This setting is only applicable for the Keysight
Scope.

Eye Width & Eye
Height Min / Max
Limit

Enter the limits for maximum and minimum eye calibration
values .

DM Maximum /
Minimum Limit

Enter the maximum and minimum limits for DM.

K
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Final Preset

Select the optimal preset which gives the largest eye area or
from the range of presets to be applied for the final calibrated
eye.

Preset Scan Method
on Subsequent
Channel Loss

Select the method that allows the preset scan to adjust
equalization/preset to compensate for channel loss.

Eye Opening Check
Before Proceed Final
Eye

Select to perform the eye opening pre -check at the minimum
specs limit or 10% below the minimum specs limit. Otherwise,
Apapl ybv2 N3IpVHYNBAANt 6y LINjABt HNI p N

Seasim Configuration

Final Eye Amplitude
Cal On First Pass

eEpaepl yBVeHZPpOWHYNBHPp 3z tuep bl z &njluHzZ y nj
performed upon the first successful calibration run.

Intrinsic Noise

Set the intrinsic noiseljitter (if required) to be used in the Seasim
calculation.

Auto Measure PWJ
Jitter

epaepl yBVeHZPpOYBYNBPp3IZhuaepbhzZyNHOpPpZA
width) jitter.

PW RJ & PW DDJ

Enter the pulse width random jitter or deterministic jitter.

Seasim Version

Select the Seasim version to be used.

nUI Count

Enter the number of nUI to be captured.

Step Response
Average

Enter the averaged step response value for converting saved
waveforms to Seasim - compatible waveforms.

Pause on Each Cycle
to Enter Value

epepl yHBVogHZPpOHY NHp3zhuepht HNI pAAN3
Seasim operation to enter the required value.

Start ISI

Select the ISI traces (dB) to start with when running Seasim.

Step Response
Acquisition Count

Select the number of step responses to acquire when running
Seasim.

Capture Response
Only

é peaepl y b VvaduiefoiysieNrEsponses when running
Seasim.

DM Step Resolution

Select the step size value for DM measurements.

Enable BT Filter

épaepl yhpveoHZp VHY NB pr§amboefité pritfe 5coge.A A p

Seasim SJ Sweep
(mul)

Select the SJ scan range or amplitude for Seasim measurements.

Parallel Seasim
Process

épapl y b v sinMdtdn®oGsly Nif multiple threads of Seasim
processing and plot the results.

SJ Sweep Resolution

CD)

Set the resolution of the SJ
a specified range in UL.

varied at different frequencies within
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For debugging purposes ONLY, the default calibration target value s can be changed for

the RJ, SJ, DM and CM calibration . To do this, select n from the menu to access the
Calibration page.

By default, the calibration target values are those defined in the specification. To change

the values, un -selectthe Wse Default Value Ogheckbox. In case the default values are
required again, just select the checkbox to allow all existing values to be reset to default.

Note: The PID Control setting is used to adjust the step width for steps calculation if the

target measurement cannot be met with the current step. To adjust, use a lower PID

Control value to reduce the subsequent step or increase the control value to make the
subsequent step bigger.

Use Default Value

Rj Calibration  §j Calibration DM Calibration  CM Calibration

Initial Cal 0.16

Target Value: 0.25 ps(RMS)
Mir Limit: 0.25 ps(RMS5)
Mz Limit: 0.275 ps(RMS)

PID Control 0.1

FIGURE 25. CALIBRATION TARGET OVERWRITE PAGE

Once calibrat ion have been selected and set up from the previous sections, the
calibration are now ready to be run.

Select - from the menu to access the Run Tests page. The Anritsu_GRL - PXE6- CEM-
RXA software automatically runs the selected calibration when initiated.

Before running the calibration , select the option to:

f Skip Testif Result Exists ®bHqbt HhHp AZ &y AP sakbrat®dm tekish, thejsSufivarg
will skip those calibration .

f Replaceif ResultExists ®BHqs HHp A&y A b éalibfaidm tekish, theSuf@varg
will replace those calibration with new results.

Run Option

(® Skip Test f Result Exists

Run Tests

(O Replace I Resutt Exists

FIGURE 26. RUN TESTS PAGE
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Selectthe Run Tests button to start running the selected calibration . The connection
diagram for the calibration being run will initially appear to allow the user to make sure

that the calibration environment has been properly set up before calibration can proceed.
Below shows an example of the connection diagram pop -up for the system board Rx TP 3

calibration .
Connection Diagram - m} >
MP1500A BERT
MUIBKJ_C::M{? e ;-:-: —_—— N Oscilloscope
MUISLS-DEB._-;::I [elelele) .
o0 €
s |[eN e ele]
I ]
MUAS5050A m —
‘ l'":u‘_—u _-\: -‘\‘:'-_’b 0. -
—/ )
]
Imstruction:
etup connection as shown above.
0K Cancel
FIGURE 27. EXAMPLE CONNECTION POP- UP DIAGRAM FOR RX TP3 CALIBRATION

a p b b
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The Anritsu_GRL - PXE6- CEM- RXAtest solution supports automated Rx compliance testing
as well as optional SJ margin search testing for the PCle Gen 6 system board and add -in
card DUT @y Rx compliance t esting includes Tx presettest, initial T x equalization test, Tx
link equalization response test, and Rx link equalization test performed at 64.0 GT/s. T he
Anritsu_GRL software  will initially run through link training with the DUT to prepareit for
Loopback mode . Once the DUT is ready for next transition state, the software will start to

initiat e loopback on the DUT and then measur e the First Bit Error Ratio ( FBER) using the
calibration stressed signals.  The Rx path is tested with worst case eye to ensure a FBER
of less than 1E -6 can be achieved.

When testing is completed, the Anritsu_GRL software  will generate a test report detailing
all results obtained from the testruns .

The PCle Gen 6 system board or add-incard DUT will be tested for Tx preset compliance

as defined by the PHY Test Specification at 64.0 GT/s. This will first ensure the DUT is

able to generate the correct Tx equalization values for each of the total 11 preset s before
being tested for Tx equalization

Note : This test requires the DUT to be in the polling.compliance state. No Variable ISl
channel will be used in the setup

The test setup should be based on the following:

9 Attach the calibration revision 6.0 (for 64.0 GT/s) CLB to the system board DUT
with no power applied.

Connectt he compliance toggle outputs on the C LB to the Rx lane 0 onthe C LB.

Connect the Tx lane under test on the CLB to the input of the oscilloscope . Make
sure that the scope bandwidth is set to 50 GHz with sampling rate of  minimum 6
samples per Ul and a 4th order Bessel -Thomson filter with roll - off from DC value
by 3 dB at 33 GHz.

1 Make sure that the SSC enabled or SSC disabled clock is applied .
Note the setup will  NOT include any Variable ISI channel.

Once the system board DUT is powered on, set the CLB compliance toggle to initially
place the DUT in the 64 GT/s teststate and capture the following:

1 3.0 million unit intervals of data ( 3.0 x10° x 3125 ps= 93.75 & A

Save the captured waveform for the initial preset value, using a compliance pattern of 64
ones and 64 zeros . Then, repeat the test forall 11 presetsat 64.0 GT/s.

Finally, read the saved waveform files and ¢ alculate the preset values using the SigTest
Transmitter Preset Test option. The test is considered as successful if a Il preset values
are within their allowable limit range as specified for 64.0 GT/s . Repeat the test for all
lanes.

3HNy AR3GKEPK R G YR P HHd EnNpBHZ 3NH° %q bbbbbbb a p b b
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The test setup should be based on the following:

1 Attach the add-incard DUT to the calibration revision 6.0 (for 64.0 GT/s) CBB with
no power applied.

1 Connect the compliance toggle outputs ( MMPX connectors J5 and J85) on the CBB
main board tothe Rx lane 0 (MMPX connectors J18 and J2) on the CBB

1 Apply 50-ohm terminations onall Tx lanes other than the Tx lane under test

1 Connect the Tx lane under test  to the input of the oscilloscope . Make sure that
the scope bandwidth is set to 50 GHz with sampling rate of  minimum 6 samples
per Ul and a 4th order Bessel -Thomson filter with roll - off from DC value by 3 dB
at 33 GHz.

1 Make sure that the CBB is supplying SSC enabled clock ( -0.5% down -spread) for
this test.

Once the CBB is powered on, s et the CBB compliance toggle to initially place the DUT in
the 64 GT/s teststate and capture the following:

T 3.0 million unit intervals of data ( 3.0 x108 x 3125ps= 93.75& A

Save the captured waveform for the initial preset value, using acompliance pattern of 64
ones and 64 zeros . Then, repeat thetest forall 11 presetsat 64.0 GT/s.

Finally, read the saved waveform files and c alculate the presetvalues using the SigTest
Transmitter Preset Test option. The test is considered as successful if a Il preset values
are within their allowable limit range as specified for 64.0 GT/s . Repeat the test for all
lanes.

Note: This only applies for the add  -in card DUT and is not required for the system board
DUT.

The PCle Gen 6 add-in card DUT will be tested for initial Tx equalization as defined by the
PHY Test Specification at 64.0 GT/s. This will ensure the DUT is able to use the corre ctTXx
equalization preset as required during the initial stage of testing

The test setup should be based on the following:

i Attach the add-incard DUT to the calibration revision 6.0 (for 64.0 GT/s) CBB with
no power applied.

1 Connectt he Rx lane under testonthe C BB to the BERT signal source .

1 Connectt he 100 M Hz reference clock output from the BERT to the clock input on
the CBB (with SSC disabled)

1 Connect the Tx lane under test on the C BB main board to the input of the BERT
error detector

1 Keep additional Tx lanes other than the Tx lane under test unterminated

1 Make sure thatthe scope bandwidth is set to 50 GHz with sampling rate of
minimum 6 samples per Ul and a 4th order Bessel -Thomson filter with roll - off
from DC value by 3 dB at 33 GHz.
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Once the CBB is powered on, the DUT should start link training and negotiat ion to 64.0
GT/s while requesting QO as the initial preset for the DUT. Note that Tx equalization
adjustments will not be required in phase 3. Ensure that the Tx equalization preset for the
DUT is maintained when changing to 64.0 GT/s.
Set the BERT error detector to place the DUT in the loopback state and ¢ apture the
following:

T 3.0 million unit intervals of data ( 3.0 x10° x 3125 ps = 93.75 & A
Save the captured waveform for preset Q0. Then, repeat the test with presets from Qlto

Q9 at 64.0 GT/s.

Finally, read the saved waveform files and c alculate the preset values using the SigTest
Transmitter Preset Test option. The test is considered as successful if a Il preset values
are within their allowable limit range as specified for 64.0 GT/s.

The PCle Gen 6 system board or add-incard DUT will be tested for Tx link equalization
response as defined by the  PHY Test Specification at 64.0 GT/s. This will ensure the DUT
can accurately respond to commands to adjust the transmitter equalization values during
link training for  DUT loopback .

The test setup should be based on the following:

1 Attach the calibration revision 6.0 (for 64.0 GT/s) CLB to the system board DUT
with no power applied.

Connectt he Rx lane under test on the CLB to the BERT signal source .
Connect the Tx lane under test on the CLB to the input of the BERT error detector
Make sure that the  Tx/Rx lanes other than the lane under test are unterminated.

Make sure that the  scope bandwidth is set to 50 GHz with sampling rate of
minimum 6 samples per Ul

1 Make sure that the SSC enabled or SSC disabled clock is applied .

Note the setup will not include any Variable ISI channel.

= =4 4 A

Once the system board DUT is powered on, it should start link training and negotiat ion to
64.0 GT/s. Send a command from  the BERT to the DUT to setthe Tx equalization to the
following:

1 preset O (preshoot 1, preshoot 2 and de -emphasisto 0.0 £0.5 dB)

Ensure that this Tx equalization transition is able to complete within a 1 microsecond
response timeframe. Record the cursors reported by the DUT for that preset.

Set the BERT error detector to place the DUT in the loopback state and ¢ apture the
following:

T 3.0 million unit intervals of data ( 3.0 x108 x 3125ps= 93.75 & A

Save the captured waveform for preset O . Then, r epeat the test with preset s from Q1 to

Q9.
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Finally, read the saved waveform files and c alculate the preset values using the SigTest
Transmitter Preset Test option. The test is considered as successful if a Il preset values
are within their allowable limitrange as specified for 64.0 GT/s as well as able to
complete within a 1 microsecond response timeframe.

The test should also be repeated with each request for the DUT Tx equalization using the
cursors reported by the ~ DUT for that preset

The test setup should be based on the following:

i Attach the add-incard DUT to the calibration revision 6.0 (for 64.0 GT/s) CBB with
no power applied.

1 Connectt he Rx lane under testonthe C BB to the BERT signal source .

1 Connectt he 100 M Hz reference clock output from the BERT to the clock input on
the CBB.

1 Connect the Tx lane under test on the C BB main board to the input of the BERT
error detector

1 Make sure thatthe Tx/Rx lanes other than the lane under test are unterminated.
1 Make sure thatthe  scope bandwidth is set to 50 GHz with sampling rate of
minimum 6 samples per Ul and a 4th order Bessel -Thomson filter with roll - off

from DC value by 3 dB at 33 GHz.
Note the setup will not include any Variable ISI channel.

Once the CBB is powered on, the DUT should start link training and negotiat ion to 64.0
GT/s. (Note: An initial preset other than the following presets  should be used.) Send a
command from the BERT to the DUT to setthe  Tx equalization to preset 0. Ensure that
this Tx equalization transition is able to complete within a 1 microsecond response
timeframe. Record the cursors reported by the DUT for th at preset.

Set the BERT error detector to place the DUT in the loopback state and ¢ apture the
following:

T 3.0 million unit intervals of data ( 3.0 x108 x 3125ps= 93.75 & A
Save the captured waveform for preset O . Then, r epeat the test with preset s from Q1 to
Qo.

Finally, read the saved waveform files and c alculate the preset values using the SigTest
Transmitter Preset Test option. The test is considered as successful if a Il preset values
are within their allowable limit range as specified for 64.0 GT/s as wellas able to
complete within a 1 microsecond response timeframe.

The test should also be repeated with each request for the DUT Tx equalization using the
cursors reported by the ~ DUT for that preset

The PCle Gen 6 system board or add-incard DUT will be tested for Rx link equalization as
defined by the PHY Test Specification at 64.0 GT/s. This will ensure the DUT can
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successfully send commands to adjust the transmitter equalization of its link partner as
required .

The test setup should be based on the following:

9 Attach the calibration revision 6.0 (for 64.0 GT/s) CLB to the system board DUT
with no power applied.

1 Connectt he Rx lane under test on the CLB to the signal source
Connect the Tx lane under test on the CLB to the input of the BERT error detector

1 Connectt he CLB 100 M Hz clock output from the system board DUT tothe BERT
synthesizer (that has passed PCle 6.0 base specification PLL  compliance or
equivalent for the respective data rate)

1 Make sure thatthe Tx/Rx lanes other than the lane under test are unterminated.
1 Make sure that the SSC enabled or SSC disabled clock is applied .

Adjust the Tx equalization (EQ) ofthe BERT to align with theinitial T x EQ presetat 64.0
GT/s requested by the system board DUT.

E ]

Once the system board DUT is powered on, it should start link training and equalization

sequence by the BERT at  64.0 GT/s, which should eventually place the DUT in the

loopback state . Run the test for 15 secon ds and ensure thatthe FBER is less than 1E -6 as
the pass/fail criteria

Note: Make sure that all the calibrated parameters (R J, SJ, DMI, CMI, Vswing and preset)
are enabled whenthe DUT i sinthe loopback state .

The test setup should be based on the following:

i Attach the add-incard DUT to the calibration revision 6.0 (for 64.0 GT/s) CBB with
no power applied.

1 Connectt he Rx lane under testonthe C BB to the signal source  through a Variable
ISI channel .

1 Connect the Tx lane under test on the C BB main board to the input of the BERT
error detector

1 Connect the 100 MHz reference clock output from the BERT to the clock input on
the CBB with SSC enabled (- 0.5% down -spread) .

1 Make sure thatthe Tx/Rx lanes other than the lane under test are unterminated.

Set the BERT to initially transmit  with preset Q5. (Note this is required only if the DUT
does not request any preset to be transmitted by the BERT.)

Once the CBB is powered on, the DUT should start link training and equalization

sequence by the BERT, which should eventually place the DUT in the loopback state . Run
the test for 15 seconds and ensure that the FBER is less than 1E -6 ast he pass/fall

criteria.

Note: Make sure that all the calibrated parameters (R J, SJ, DMI, CMI, Vswing and preset)
are enabled whenthe DUT i sinthe loopback state .
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During link training process, the DUT basically goes through multiple states via the status
state machine (SSM) method to enter Loopback mode  as shown below .

Initial State

Polling \
1 NS

L2 \ _T_

Configuration |

<_Loopback/ |
/ H 'S
- (oo

\ \ LDS
OM13800F

Figure 4-48 Main State Diagram for Link Training and Status State Machine

/N

FIGURE 28. MAIN STATE DIAGRAM FOR LINK TRAINING AND STATUS STATE MACHINE (FROM PHY
TEST SPECIFICATION)

Below is a loopback training sequence example from PHY Test Specification
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Polling
Entry

'

— Polling.Active Polling.Compliance

Y

Polling.Configuration

i

4 Exit to H\, / Exit to \

L Detect B / '\E?nﬂguraﬁ?n )

.

( J

Figure 4-50 Polling Substate Machine

OM13801B

FIGURE 29. POLLING SUBSTATE MACHINE (FROM PHY TEST SPECIFICATION)
1. Enable the DUT to enter the Polling.Active state by sending TS1 with PAD (K23.7).

2. The DUT will go into the  Polling.Configuration state after sending more than 1024 TS1
and 8 consecutive TS1 or TS2 with Pad or Loopback bit asserted have been received.

3. The DUT will next enter the  Configuration state after 8 consecutive TS2 with P AD have
been received and 16 TS2 have been transmitted after 1 TS2 has been received.

4. Starts peed negotiation by sending TS1 at 2.5 GT/s advertising the supported speeds.
Electrical idle for more than 1 ms allows the product to adjust to the requested speed
unless the requested speed is 2.5 GT/s.

5. The DUT will finally switch to the Loopback mode after having t wo consecutive TS1 at
the requested speed with Loopback bit asserted.
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Once calibration has been completed from Section 4, continue with the following setup

to perform initial link equalization (EQ) tests to prepare the DUT for the final stage of Rx
compliance testing. The setup requires the Anritsu MP1900A BERT (including the
MU196040 B PAM4 Error Detector) , PCle Gen 6 System Board or Add -In Card DUT ,
MU196060 A Re- Driver , and oscilloscope to be used

The following link EQ test setup usesa PCI-SIG compliance load board ( CLB) test fixture
for the PCle Gen 6 System Board DUT.

Note : Before starting the  System Board TxRx Link EQ Test , make sure to perform
optimization of the Return Path (DUT Tx to BERT error detector).

Note : A Re- Driver may be required for System DUT testing. The return path of the Re -
Driver needs to be optimized. The procedure for optimizing the Re - Driver return path is
described in the manual at the link below

https://dl.cdn - anritsu.com/en_ - en/test - measurement/files/Application - Notes/Application -
Note/mp1900a - pcieb - ef1500.pdf

Note : Use logical Lane 0 for the following test setup.

Anritsu MP1900A BERT
MU181000A/8
— { — Oscilloscope
Mu181c51003 1 loJeXele)
Eo [\ [
\
MU196020A #
Iz =
MU195050A mgprlls :I
o 040 &} O | AUXIN
I 1 | L ]
GO447A
= | 100 MHz
Pick-off REF CLK
Tee ? Output
. - PRS0 a | MU196060A _'— ouT
[y s a - GND connection
cable (J1627A)
SYSTEM -+
| MU196040B (5] o= me T
- o) Tl e “’-_]-
8 o
‘ ‘ J1900A
L

FIGURE 30. RECOMMENDED SETUP FOR DUT TXRX LINK EQ TESTING (PCIE GEN 6 SYSTEM BOARD)

1. Using back the same BERT connections from the Long Channel system board
calibration, remove all Variable ISI channels and connectthe Ref Clk of the CLB to the
100 MHz Ref Input on the MU181000A/B with a BNC cable
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2. Using a SMA cable, connecta MU196020A Aux Out connectorto  an Aux input on the
oscilloscope. Note the other unused MU196020A Aux Out connector must be terminated
with the J1632A coaxial terminator due to differential signal output (not shown in above
setup).

3. Using coaxial cables, connect the CLB Tx Lane s to the pick -offtee IN ports.

4. Using phase matched cables , connect the oscilloscope  channels to the pick - off tee
PICK OFF port s.

5. Using coaxial cables, connect the pick -off tee OUT ports tothe GO0447A external PCle6
Re- Driver data inputs.

6. Using the J1789A coaxial cables, connectthe  G0447A data outputs tothe MU196060A
Re-Driver data inputs .

7. Connect the MU196060A Re-Driver data out puts tothe MU19 6040B data inputs for
loopback error detection.

8. Connect the J1900A passive low frequency equalizer to the MU196040 B data inputs .

9. Connect the MU196060A Re-Driver clock output tothe MU19 6040 B Ext Clock in.

10. Using the J1627A GND connection cable, connect the CLB to ground.

5.5.1.1 Independent Refclk Mode

The following link EQ test setup is similar to the above but uses an external Refclk
source for testing in the IR Refclk mode.

Using back the same setup from Figure 30, removethe | N33p|l Yy nfNSHNRECIKI H: | 9 Oy
the 100 MHz Ref Input on the MU181000A/B. The BERT will use its own internal Refclk
which mimics an external Refclk source in this mode.

Anritsu MP1900A BERT

MU181000A/B
— Oscilloscope

- osT - N
N‘!UlﬁljDDi 2 F3E S S E O H [eJolele)
'-_.-_. =L = - QOO0
MU196020A - n ‘
_— u‘-‘J - T . - I:] [I
AUX OUT
MULA95050A g ]
g
1]

oo et FF P | QO QO O jam
I | !

Pick-off

Tee ? Tx+
-

. ~db offoa | MUI96060A '—'—' puT
== = GND connection

cable (11627A)
SYSTEM |.JY.

I
a8 e
11900A

L )

FIGURE 31 RECOMMENDED SETUP FOR DUT TXRX LINK EQ TESTING (PCIE GEN 6 SYSTEM BOARD)
IN THE IR REFCLK MODE
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The following link EQ test setup uses a PCI- SIG compliance base board ( CBB) test fixture
for the PCle Gen 6 Add-In Card DUT.

Note : Use logical Lane O for the following test setup.

Anritsu MP1900A BERT
MU181000A/B £ .
. o - Er Oscilloscope
MU1815008 | OO OO
R
[ o eelele
MU196020A § ,
T =
MUL95050A, s L]
L IR @ @] JAUX IN
1 | 1 L J
Pick-off Tee
DuUT
PCle Reference “ =
CIockBuffer.'. %
Z2029A 3
o
o
-
a
LK —— .
| GND connection
L cable (J16274)
| MU196040B & [Ee—_— - =
[ TS Lt o8 “-1-

FIGURE 32. RECOMMENDED SETUP FOR DUT TXRX LINK EQ TESTING (PCIE GEN 6 ADD- IN CARD)

Note : Before starting the Add  -in Card TxRx Link EQ Test , make sure to perform
optimization of the Return Path (DUT Tx to BERT error detector).

1. Using back the same BERT connections from the Long Channel add-in card
calibration, remove all Variable I1SI channels

2. Using coaxial cables, connectthe MU18500B sub-rate clock output stothe RefCIk+/-
of the C BB through a Z2029A PCle reference clock buffer

3. Using a SMA cable, connecta MU196020A Aux Out connectorto  an Aux input on the
oscilloscope. Note the other unused MU196020A Aux Out connector must be terminated
with the J1632A coaxial terminator due to differential signal output (not shown in above
setup).

4. Using phase matched cables , connect the oscilloscope  channels to the pick - off tee
PICK OFF port s.

Using coaxial cables, connect the CBB Tx Lane s to the pick -off tee IN port s.
Using coaxial cables, connect the pick - off tee OUT ports tothe MU196060A Re- Driver

data inputs.
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7. Connect the MU196060A Re-Driver data outputs tothe MU19 6040B data inputs for
loopback error detection.

Connect the MU196060A Re- Driver clock output to the MU19 6040 B Ext Clock in.
Using the J1627A GND connection cable, connect the C BB to ground.

5.5.2.1 Independent Refclk Mode

The following link EQ test setup is similar to the above but uses an external Refclk
source for testing in the IR Refclk mode.

Using back the same setup from Figure 32, remove the connections ofthe MU18500B
sub-rate clock output stothe RefClk+/- ofthe C BB. The user can choose to connect an
external Refclk source to the Ref Clk +/- of the C BB or use the Board Ref clk source from

the CBB.

Anritsu MP1900A BERT

MU181000A/B = . ;
1 ——— Oscilloscope

Y — -
MU1815008 juumn lelelele)
T € T
ololele]
MU196020A #]
_— L_"-_.-'J“ Cl
MU195050A s [:]
LW O
. © &} JAUX IN
1 | | L T
Pick-off Tee
DUT

pd

o

o

3

(]

o

a

ol U196060A —_.
RefClk [ == =

| GND connection
|.L.. cable (11627A)

CBB

} MU1960408 (SpTp==res | —
. e S e g.0.0

FIGURE 33. RECOMMENDED SETUP FOR DUT TXRX LINK EQ TESTING (PCIE GEN 6 ADD- IN CARD) IN
THE IR REFCLK MODE
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5.6 Set Up Automated DUT Rx Compliance Test

After the link EQ testing has successfully completed from previous section , proceed with
testing for DUT Rx compliance  with the following setup

5.6.1 Connect Equipment for System Board Rx Compliance Testing

The following Rx compliance test setup uses a PCI- SIG compliance load board ( CLB) test
fixture for the PCle Gen 6 System Board DUT.

Note : Before starting the  System Board Rx Compliance Test, make sure to perform
optimization of the Return Path (DUT Tx to BERT error detector).

Note : A Re- Driver may be required for System DUT testing. The return path of the Re -
Driver needs to be optimized. The procedure for optimizing the Re - Driver return path is
described in the manual at the link below

https://dl.cdn - anritsu.com/en_ - en/test - measurement/files/Application - Notes/Application -
Note/mp1900a - pcieb - ef1500.pdf

Note : Use logical Lane 0 for the following test setup.

Anritsu MP1900A BERT

MU181000A/B

- )0
Vs e d

MU1815008

|

MU196020A 7]
- e

REF CLK

Nominal
1.5d8
cables

Nominal
39-6.9d8B

Variable IS (including 1 ft
MMPX-MMPX cables)

| GND connection |
IJ__. cable (J1627A)

T L s EE
— - %

SYSTEM

1 MU1960408B 5 ‘_q-;q-_?— - F‘,.‘
R SEA LR 3% Y
!
o o
‘ ‘ ‘JIQOOA
i

FIGURE 34. RECOMMENDED SETUP FOR DUT RXx COMPLIANCE TESTING (PCIE GEN 6 SYSTEM BOARD)
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1. Using the same setup from the system board link EQ test, remove all oscilloscope

connections along with the pick

- off tees.

2. Connect the MU195050A data outputs to

the Variable ISI board (Nominal 3.9 IA6.9 dB

trace ).

3. Connectthe Variable ISI board ( including 1 ft MMPX -MMPX cables) tothe CLB Rx Lane.
4. Using nominal 1.5 dB cables, c onnectthe CLB Tx Lane to the G0447A external PCle6

Re- Driver data inputs.

5. Using the J1789A coaxial cables, connect the
Re- Driver data inputs.

6. Connect the MU196060A Re-Driver data outputs
loopback error detection.

7. Connect the J1900A passive low frequency equalizer

8. Connect the MU196060A Re- Driver clock output

5.6.1.1 Independent Refclk Mode

G0447A data outputs

to the MU196060A
to the MU19 6040B data inputs for

to the MU196040 B data inputs .
to the MU19 6040 B Ext Clock in.

The following Rx compliance test setup is similar to the above but uses an external
Refclk source for testing in the IR Refclk mode.

Using back the same  setup from Figure 34, removethe | N33p| Yy nfN3HNRECIkIp H: |
the 100 MHz Ref Input on the MU181000A/B. The BERT will use its own internal Refclk
which mimics an external Refclk source in this mode.

9 Oy/

Anritsu MP1900A BERT
MU181000A/B
MU1815008

OO
|

MU196020A j =
-_ sl

..E:l ;"'»‘

MU195050A

Ml

B>

.C
e

G0447A
N

Nominal
1.5dB
cables

Nominal
3.9-6.9d8

Variable IS (including 1 ft
MMPX-MMPX cables)

CLB Rx

CLBTx

GND connection
‘é cable (J1627A)
SYSTEM

| MU196040B & — T ——
B o] Ao, v.Y.g ‘\:-_
a8
‘ 115004
O

FIGURE 35. RECOMMENDED SETUP FOR DUT RX COMPLIANCE TESTING (PCIE GEN 6 SYSTEM BOARD)
IN THE IR REFCLK MODE
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The following Rx compliance test setup uses a PCI - SIG compliance base board (CBB) test
fixture for the PCle Gen 6 Add-In Card DUT.

Note : Use logical Lane O for the following test setup.

Anritsu MP1900A BERT

MU181000A/B

ry
~ =
l et T A it Tt T A =L =

MU181500B

PO LB ¢
i

MU196020A J
=

MU195050A =
% 0 (24

e —a— -

s

Nominal
17.5-20.5dB

~._\_Variable ISl (including

"~ MMPX-MMPX cables)
PCle Reference I DUT
Clock Buffer

p4eD Ul-ppY

CBB Tx

| GND connection
L cable (J1627A)

Nominal 1.5 dB

cables
1 IMU196040B & — & —
. e o a4 J U \_) -\i.

FIGURE 36. RECOMMENDED SETUP FOR DUT RX COMPLIANCE TESTING (PCIE GEN 6 ADD- IN CARD)

Note : Before starting the Add -In Card Rx Compliance Test, make sure to perform
optimization of the Return Path (DUT Tx to BERT error detector).

1. Using the same setup from the add -in card link EQ test, remove all oscilloscope
connections along with the pick - Off tees.

2. Connect the MU195050A data outputs to the Variable ISI board (Nominal 1 7.5 A20.5 dB
trace ).

Connect the Variable ISI board ( including MMPX - MMPX cables ) to the CBB Rx Lane .

Using Nominal 1.5 dB cables , connectthe CBB Tx Lane tothe MU196060A Re- Driver
data inputs.

5. Connect the MU196060A Re-Driver data outputs tothe MU19 6040B data inputs for
loopback error detection.

6. Connect the MU196060A Re-Driver clock output to the MU19 6040B Ext Clock in .
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5.6.2.1 Independent Refclk Mode

The following Rx compliance test setup  is similar to the above but uses an external
Refclk source for testing in the IR Refclk mode.

Using back the same setup from Figure 36, remove the connections ofthe MU181500B
sub-rate clock output stothe RefClk+/- ofthe C BB. The user can choose to connect an
external Refclk source to the Ref Clk +/- of the C BB or use the Board Ref clk source from
the CBB.

Anritsu MP1900A BERT

MU181000A/B

- — - — - -

MU1815008 o
| .@'»0' 3' »6"»0"
—— — —

—

MU196020A z] =
- sl

MU1S5050A

Nominal
17.5-20.5d8B

DuUT

Variable IS! (including
" MMPX-MMPX cables)

pae) Ul-ppY

CBB Tx
GND connection |

CBB Rx
[£] cable (16278) _.E=!=Q_
l =, ") | MUI96060A ?.
L2 —— i} A A -

Ref Clk JJ

Nominal 1.5 dB

cables
} MU196040B 7] = w .
LSS S .29

FIGURE 37. RECOMMENDED SETUP FOR DUT RX COMPLIANCE TESTING (PCIE GEN 6 ADD- IN CARD)
IN THE IR REFCLK MODE
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e
After setting up the physical equipment, select . from the Anritsu_GRL PCle CEM 6.0
Rx Test Application menu to access the Setup Configuration page

Setup

Device Type: Add In Card e

FIGURE 38. SET UP TEST REQUIREMENTS

Select to use a compliant PCle System Board or Add -In Card as the DUT .

Setup

Device Type:

%Ad In Card |V|

System Board
Add In Card

FIGURE 39. SELECT DUT TYPE

After selecting the DUT type, access the Select Tests page on the left of the screen to
select the available PCle CEM 6.0 Rx tests to be run . Selectthe check box (s) for the
required RXx tests .

Note: When running tests for the first time or changing anything in the setup, it is
suggested to perform calibration first. If calibration is not completed, attempting to run
the Rx tests will throw errors.

=4 PCle GenB.0 Rx Calibrations and Tests
---|:| 4 Calibrations

o @ TxLink EQ Tests

P B ¢ Return Path Optimization (Tx Link EQ)

----- B ¢ 00 Reference Preset Capture

=-E € TxInitial Link EQ Tests

=-E@ ¢ TxEQ Response Time Tests (Preset)

B¢ TxEQ Response Time Tests (Cursor)

EIB 4 RxTests

----- B ¢ Return Path Optimization (Rx Test)

----- B¢ R Compliance Test

----- 8¢ 5j Margin Search Test

FIGURE40. SELECT RX TESTS
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Select the Vo9 B! nigBAAKARy and s H: NOt &njz 3| [repasehaidy & he\DRT
for compliance with the PCle CEM 6.0 Rx specifications. The  Anritsu_GRL software  will
automatically run the  link equalization test sequence when initiated. Note that the TTx
Initial Link EQ TestsJare only available when the Add-in Card is selected as the DUT in the
Setup Configuration page.

£-E € Tx Link EQ Tests

B¢ Return Path Optimization (Tx Link EQ)

-8 € Q0 Reference Preset Capture

-8 € TxInitial Link EQ Tests

----- 8 ¢ Preset 0 - Tx Initial Link EQ

----- B ¢ Preset 1-TxInitial Link EQ

----- B ¢ Preset 2 - Tx Initial Link EQ

----- B ¢ Preset 3 - TxInitial Link EQ

----- B ¢ Preset4 - TxInitial Link EQ

----- 8 ¢ Preset 5- TxInitial Link EQ

----- B ¢ Preset 6 - TxInitial Link EQ

----- B ¢ Preset7-TxInitial Link EQ

----- B ¢ Preset 8- TxInitial Link EQ

----- B ¢ Preset 8- TxInitial Link EQ

- € Tx EQ Response Time Tests (Preset)

----- B ¢ Preset 0 - Tx EQ Response Time Preset
----- B ¢ Preset 1-TxEQ Response Time Preset
----- B ¢ Preset2-TxEQ Response Time Preset
----- B ¢ Preset 3- Tx EQ Response Time Preset
----- B ¢ Preset4 - Tx EQ Response Time Presat
----- B ¢ Preset5-TxEQ Response Time Preset
----- B ¢ Preset 6- Tx EQ Response Time Presst
----- B ¢ Preset7-TxEQ Response Time Preset
----- B ¢ Preset8-TxEQ Response Time Preset
----- B ¢ Preset 9- Tx EQ Response Time Preset
- € Tx EQ Response Time Tests (Cursar)

----- B ¢ Preset0-TxEQ Reszponse Time Cursor
----- B ¢ Preset 1-TxEQ Response Time Cursor
----- B ¢ Preset 2 - Tx EQ Response Time Cursor
----- B ¢ Preset 3- Tx EQ Response Time Cursor
----- B ¢ Preset4-TxEQ Response Time Cursor
----- B ¢ Preset5- Tx EQ Response Time Cursor
----- B ¢ Preset6-TxEQ Response Time Cursor

----- B ¢ Preset7-TxEQ Reszponse Time Cursor Setup
----- B ¢ Preset 8- Tx EQ Response Time Cursor
----- 8 ¢ Preset 9- Tx EQ Response Time Cursor )
Device Type:

@€ RxTests
@€ Return Path Optimization (Rx Test)
.- € RxCompliance Test

FIGURE 41. SELECT DUT TX LINK EQ AND RX COMPLIANCE TESTS

epepl ybveéabh® zHpn3bepzH optitha pidsyidybondudsa (S8 & MidihQsBaicy
for jitter tolerance . The Anritsu_GRL software will automatically run the selected test
when initiated.

|| B € 5jMargin Search Test |

FIGURE42. SELECT SJ MARGIN SEARCH TEST
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After selecting the desired tests, select from the menu to access the Configurations
page. Set the required parameters for testing as described below.

o NPHpYyZH3Hz &e®pht 2zHZ2OpypHABYNBYLIPpNHHNPpS ZZ&yHonzae€pAHB

t o+ o e-»>-n DR

D Tx Link EGl Tests - Set Default

.. Tx Response Offline Mode: False ~

CTLE Setting: Auto

... Capture Response Time Waveform Only: False .

o Tum Off Auto Scale: False e

.. Verical Range(V): 12

.. Use Custom Tx EQ Response Preset Hints: False ~

Tx EQ Response Preset Hints (Q0-Q3): 1,5,0,5,0.0,0,0.0.0

.. Tx EQ Response Test Criteria: Blectrical -

.. Fitter Paints: 20

.. Skip f Waveform Exist:

False w
.. Tx EQ Retum Path Optimization File {.XML):

.. Tx Respponse Time Trigger Source: Pux
Skip Link Training Init Sequence After First Preset:
.. Preset Test Method: A

.. Autoscale all Preset {if Tum Off Autoscale is False): True ~

FIGURE 43. TEST PARAMETERS CONFIGURATION PAGE
TABLE 5. TEST PARAMETERS DESCRIPTION

Parameter Description

Tx Response Offline epepl yBVOHZPpOYHYNBpI3IzhuepbHEZ3I3n3pH

Mode tests in offine mode  using appropriate offline PCle compliant
waveforms .

CTLE Setting Selectthe CTLE method or gain setting index to be used when

decoding PCI e compliant waveform s to verify Tx equalization
change during link equalization response tests

Capture Response Time épeaepl ybHVveHCZpcayiigny Avavéfariu aatg for time

Waveform Only response verification only when running Tx link equalization
response tests

Turn Off Auto Scale & peaepl y b VdsAue@bysgaing during  Tx link equalization
response tests.

Vertical Range (V) Set the vertical range of the Scope to easily detect a change
to the voltage level when running Tx link equalization  response
tests.

Use Custom Tx EQ Select V g H Z pefghl§ dNstom preset hints to be used when

Response Preset Hints running Tx link equalization response tests.

3HNjy A@3GIKEp K A G YR P HBd ZniNp B Z 3NB° %q bbbbbbb a pmwb b
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Tx EQ Response Preset qs BV g HZp Oyh njA B A pusd CustdmN EQr-ReEPENgeLIp B V|
Hints ( Q0- Q9) Preset Hints Oyp & njp @NH HAt pl njsa hy LIPp HI ZAY N
0 to Preset 9.

Tx EQ Response Test Select to enable the  Tx link equalization  response negotiation

Criteria YyNBNI I €HBnj3BbpnyLPpHBY LPBVKaEpI yHNI
N3BbhNYy LIBY LIpBVKaEp!l YyHnjl Z&bz3NBaHNy

Filter Points Set the number of points that need to be captured.

Skip If Waveform Exist épapl ybVveHep BygigkledudliZatph H response tests if
there are existing waveforms.

Tx EQ Return Path Specify the path to recall the XML file saved by the Tx link

Optimization File (( XML) | equalization Return Path Optimization function.

Tx Response Time Select to use the AUX channel or scope Channel 2 as the Tx

Trigger Source Response Time Trigger source.

Skip Link Training Init é p a&p | YO Bkip phalink equalization process after the

Sequence After First initial preset has been established.

Preset

Preset Test Method éepaepl yBYNBCZAPBHYLPBH! nffj3ABc 31 ynjN3H
during the link training and LTSSM recovery for add -in cards or

V :0ypcnyhOpyLINNBS NHB @9 b p 3skigtienjy z y
preset test.

Autoscale All Presets (if If auto scaling is enabled (V¢ Z a@sAHpOgBP | ¥ b N B STHNGIH
Turn Off Autoscale if Autoscale Oyb b mjp GeNp &@p | ybveHZpOHY NBp 3Z hu
False) carried out for all presets.
Enable SigTest Parallel Select Wrue Oto simultaneously run multiple threads of SigTest
processing and plot the results.
Expected Tx Response Set the expected amplitude value of the Tx Response Time
Time Waveform Waveform in mV.
Amplitude (mV)
Enable Remote SigTest Select Wrue Oto enable and use the SigTest functionality
remotely.
Preset Fail Action If a failure occurs during the link equalization process, select

to perform an AC power cycle and troubleshoot the link
yHZnj3n3pbt HNI pAAB] VepAyb : OybmbBQgs

QO Manual Capture & peapl y b Venabl pneyfug dabture of Preset Q0 by forcing
the link into Preset QO and manually triggering the scope.

25p00 dé 0 Jrined prai EREID i VQOFREErahe Pi@gbtS
Capture | té&st option under the Tx Link EQ Tests group.

(@ TxLink EQ Tests
- [_]4 Return Path Optimization (Tx Link EQ)

SHNjy A@GIKEp K %8 G yB P HEd ZniNp B2z SNB° %q bbbbbbb a p b b
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Q0 Waveform Method Select the method to measure the Q0 waveform using either a
controlled compliance/Manual mode with fixed settings or
Link Training.

Clock Architecture Select the Refclk mode for DUT testing: CC mode (common

reference clock), SRIS mode ( separate reference clock with
independent SSC ) or SNRS mode (separate reference clock

without SSC).
Enable SSC é peaepl y b Venab Boyy Ipdstrum Clock (SSC)
capabilities for receiver testing (if supported by the DUT)
SSC Deviation qs BV g HZp 0yH njA B A pERfble $ICIOMH S HjF Geflw IHA H B

Deviation values for SSC

Auto DUT Reset Select which controller device connected with the
Anritsu_GRL software to be used to perform auto reset for the
DUT as required during test  runs.

Power Reset Off Time (s) | Set the duration in seconds to reset the power for the system
under test when internal power reset mechanism is used.

Power Cycle Off Tim e (s) | Set the duration in seconds to cycle the power for the system
under test when internal power cycle mechanism is used.

Post Reset Wait Time (s) | Set the delay/buffer in seconds after power is reset for the
system under test.

Link Training Wait Time Set the delay/buffer in seconds before initiation of each link

(s) training step.

Link Negotiation Wait Set the delay/buffer in seconds during the training phase of a
Time link negotiation

Log Link Training epapl yBVBHZpOHYNBHp3ZzZhueephaNppn3ph
BER Automation épaepl ypva: gpbh! nj3 ABERMAGtoNStioitesByisindN H H

Anritsu PCle Link Sequencer software loopback method, or
Apeapl ybVve z 3 EZBERayfpmatidn tegBntanually.

Prompt Before Link EQ epapl yBVBHZpOHYNHp3zhuephzht HNOt ¥
Training running Rx link equalization tests.
Ignore Failed Link épeaepl yBVoHZpOWHYNHNp3SNHPpHYPAYABY L
Training PCle loopback link training sequence.
Compliance FBER Set the duration in seconds to complete the Rx compliance
Measurement Time  (S) testing to measure  First Bit Error Ratio (FBER)
Maximum FBER Error Set the maximum error count for error checking during Rx

compliance test runs.
Margin Test Set the duration in seconds to complete the Rx SJ margin
Measurement Time  (s) search testing.
Margin Test Max Steps Set the maximum number of steps for stepping through

margins during the SJ margin search test.
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Margin Test Step Size
(%)

Set the step size in percentage for stepping through margins
during the SJ margin search test.

Maximum Margin Test
FBER Error

Set the maximum error count for error checking during the SJ
margin search test.

Default Link Training
Sequence

€ p &pYes0® enable the default sequence for link training to
be used.

Retrain When SJ
Frequency Changed

épapl y bV oehd IDYotrmiltg Beguence when there is a
change in the SJ frequency.

Margin Search Live Plot

éepeaepl yBVoHZpOHYNHPpIzZhuephzBHp HZzt Lin
the margin test is performed to indicate progress of the test
results.

Apply CM

epepl yHBVaPAOHYNBN3YypPpHZYPBYLPBHI N
specific test.

PPG Start Preset

Selectthe preset co-efficient tobe used atthe start of link
training .

DUT Initial Preset

Select the initial preset co - efficient for the DUT to be applied
during Rx compliance test runs.

DUT Final Preset

Select the preset co
the final FBER test.

- efficient for the DUT to be applied during

Rx Test Return Path

Optimization File (. XML)

Specify the path to recall the XML file saved by the Rx
compliance test Return Path Optimization function.

Auto Search

Select to use either the automatic search mode or manual
mode for CTLE or skip the search for CTLE.

Enable Channel ISI

Select WrueOto enable the ISI channel to be used during
testing.

K
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To set up the Anritsu_GRL software to automate loopback testing for error detection , go

1-
to the Equipment Setup page and type in the VISA address that connects to the
Anritsu M X183000A High- Speed Serial Data Test  Software.

Mame D Address Type Wendar Lib
Scope Scope TCPIPD: localhost:i Oscilloscope | Tektronix | TekDPOJETS: ~ | 4% | &
MX130000A | ey TCPIPD:192.168.0. | BERT Anitsu | Anitsu1900Ber ~ | 4 | H

MA1B3000A | Artsulink Sec 'TCPIPD::152.1EE~.D.' AmitsulinkSec || Anitsu v || | GenericVISA ~ || |4 | [m

FIGURE 44. CONNECT EQUIPMENT FOR LOOPBACK FBER TEST

On the Configurations page, select the FBER Automation test method asva: qp B! nj3ABH
2 H z nj 3mgpabléythe Anritsu PCle Link Sequencer software loopback mode. Additional
configurations can also be made through this page.

T =

D Rx Tests

Enable 55C: True -

S5C Deviation: 5000

Auto DUT Reset: Nane -

Power Reset Off Timels): 3

Power Cycle Off Timels): 3

Post Reset Wait Time(s): 2

Link Training Wait Time(s): 5

Link MNegotiation Wait Time: 20

Log Link Training: False =

8 BER Adtomation: PCle Link Training

rompt ore Lin raining:

True ~

FIGURE 45. SELECT FBER LOOPBACK TEST METHOD
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Once tests have been selected and set up from the previous sections , the tests are now
ready to be run.

Select - from the menu to access the Run Tests page. The Anritsu_GRL - PXE6- CEM-
RXA software automatically runs the selected tests when initiated.

Before runni ng the tests, select the option to

1 Skip Testif Result Exists ~ A If results from previous tests exist, the software will
skip those tests .

1 Replace if Result Exists A If results from previous tests exist , the software will
replace those tests with new results.

Run Option

(® Skip Test f Result Exists
Fun Tests
() Replace I Result Exists

FIGURE 46. RUN TESTS PAGE

Selectthe Run Tests button to start running the selected tests. T he connection diagram

for the test being run  will initially appear to allow the userto make sure that the test
environment has been properly set up before testing can proceed. Below shows an

example of the connection diagram pop-up forthe system board DUT Rx compliance test.

|
|
~

MU1810004/8
MU1815008

MU156020A j .
- sl
MUL5050A s

| R T

Hominal

MMEX-MMPX cables)

MU1960408 1= -—
— s S

Instruction:

Please connect setup as shown in diagram.

0K Cancel

FIGURE 47. EXAMPLE CONNECTION PoOP- UP DIAGRAM FOR RX COMPLIANCE TEST
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When all calibration and test runs have completed from the previous section , the

Anritsu_GRL - PXE6- CEM- RXA software will automatically display the results on the Report
page.

Select ﬂ from the menu to access the Report page for a quick view of all results

If some of the results are not desired, they can be individually deleted by selecting the
Delete button.

For detailed test report, select the Generate report button to generate a PDF report. To

have the calibration data plotted in the report, select the Plot Calibration Data  checkbox.

Result
_ [_] Generate report
No Test Name Result Limits Value
1 Scope Intrinsic Noise Acquisition [IEEECI True/False True [0_] Delete
2 Channel Deskew BEZEEE True/False True
3 Initial Preset G0 Calibration B TruelFalse True [o_] Delete Al
4 Launch Amplitude Calibration BEE TruelFalse True
5 Preset Q0 Calibration B TrueFalse True
6 Preset Q1 Calibration BEZEE True/False True Plot Calibration Data
7 Preset Q2 Calibration B TruelFalse True

FIGURE 48. TEST REPORT PAGE

This section gives a general overview of  the test report  to help users familiarize
themselves with the format.  Selectthe Generate report button to generate the test
report.

This portion displays the information previously entered on the Session Info page.
L Jeih
DUT Information
DUT Manufacturer : GRL
DUT Model Number : PCle CEM 6.0 Rx Device 1
DUT Serial Number : 0000001
DUT Comments
Test Information
Test Lab : GRL
Test Operator :  David
Test Date : 15Jan 2026
Software Version
Software Revision © 100011

FIGURE 49. TEST SESSION INFORMATION EXAMPLE
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This table provides an overall view of all the calibration and tests performed along with
their conditions and results.

No TestName Limits Value Results SJ Frequency
1 Scope Intrinsic Noise Acquisition N/A N/A [ Pass |
2 Initial Preset QQ Calibration N/A N/A [ Pass |
3 Launch Amplitude Calibration N/A N/A | Pass |
4 Bert Instrinsic Jitter Measurement N/A N/A [ Pass |
5 Preset Q0 Calibration N/A N/A | Pass |
6 Preset Q1 Calibration N/A N/A [ Pass |
7 Preset Q2 Calibration N/A N/A | Pass |
8 Preset Q3 Caljbration N/A N/A [ Pass |
9 Preset Q4 Caljbration N/A N/A [ Pass |
10 Preset Q5 Calibration N/A N/A [ Pass |
11 Preset Q6 Calibration N/A N/A [ Pass |
12 Preset Q7 Calibration N/A N/A [ Pass |
13 Preset Q8 Calibration N/A N/A [ Pass |
14 Preset Q9 Calibration N/A N/A | Pass |
15 Rj Calibration N/A N/A [ Pass |
16 Sj Cailibration N/A N/A BT | S (100Mhz)
17 Preset EQ Optimization (Seasim) N/A N/A [ Pass |
18 | Final Eve Calibration (Seasim) N/A N/A [ Pass |
19 CM Calibration N/A N/A [ Pass |
20 DM Calibration N/A N/A [ Pass |

Rx Compliance Test

Sj Frequency SJ_100Mhz

Result PASS(1)

n25paoodqLOEpATPUE3T vad2iedl F500G0dpATPLGUT 0 APSS 21 dLI3ZP
errors detected along with the pass/fail status.
FIGURE 50. TEST SUMMARY TABLE EXAMPLE

This portion displays the results in detail along with supporting data points and
screenshots for each calibration/test run.
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16. Sj Calibration [SJ_100Mhz]

Pass/Fail Stats : Pass

Cal Parameter : Sj_Gen6_64G__SJ_100Mhz
Intrinsic Jitter : 116.8000 mul

Settings :  64.0000 mUl(p-p)

Measured Value : 51.2000 mUl{p-p)

SigTest Version : 6113

Test completed time : 27 October 2025 19:20:17 PM

Screen shots 1

Keysight Infiniium : Mondasy, October 27, 2025 4:17:30 AM

; \Q [78.6 mv/ |[-200 pv | € @ 153mv/ |[30omv @ I

A\ ADC clipping g ’

seap

<
o)
=
o
B
2
o]
(]
@

-45.9 s 3751

=281 us
0 S.38 us/ |0.0s

PCIECEMSjCalibration(Gen6_64G__S.J_100Mhz)

2624 = PCIECEMSiCalibration{Gen6_64G__SJ_100Mh ..
— Linear Curve

2109

1554

1078

0563 ‘/

0048
004 063 122 182 241 3

Setting(Ul{p-p))

Measured{Ul{pp))
T

FIGURES1 TEST RESULTS EXAMPLE
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To individually delete any unwanted calibration/test results, select the corresponding
result row and Delete button.

To entirely remove all existing calibration/test results, select the Delete All button.

Result
Generate report
Neo Test Name Result Limits Value 5J Frequency

o]

FIGURE 52. DELETE TEST RESULTS
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The usage model for  the Anritsu_GRL - PXE6- CEM- RXA software is that thet est results are
created and maintained asa V| ngoppA A ripNh§ Ogipplication. This allows  the user to quit
the application and return later to continue where the user left off.

Save and Load Sessions are used to  save a test session that the user may want to recall

later. Theuser | Z 3HVAb Ny | LIOyH upy b p p 3B eayimgapdid lipgghem ahemjN3 A b hua |
needed.

1 To save a test session, with all of the  test parameter information, test results, and
any waveforms, select the Options drop -down menu and then select \Bave Session Oy

i Toload atest session backintothe application ,including the saved test parameter
settings, select Options A \toad Session Qy

I To create a new test session and return the application back to the default
configuration, select Options A Wew Session Qy

Application | Options | License  Windows  Help
Save App Property
Load App Property

Mew Session ;
Result Save Session
Load Session

Mo

Result Limits

FIGURE 53. SAVE/L OAD/C REATE TEST SESSIONS
Thetest | N3t njpZHzynN35zZ3NHBApAANNIHHpPACZ&Yy Aéxtensiprh,AZ o p NBHnj*
which is a compressed zip - style file, containing a variety of information.
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This section describes how to manually perform PCle CEM 6.0 Rx calibration and DUT o
compliancetesting hZ Ap NBN3BH 3HnyACOABHpPI NQOPINPNBYPAY Bt HNI |
BERT.
The following steps give a general overview for testing the PCle CEM 6.0 receiver.
i) Calibrate for the following components:
1 Channel Loss measurement with a vector network analyzer (VNA)

91 Initial P reset QO, Launch Amplitude, Preset Q1 -Q9, BERT Intrinsic Jitter, RJ and SJ
measurements with MP1900A BERT and high - performance real -time oscilloscope

1 DM & CM Amplitude and Eye Height/Eye Width measurements with MP1900A BERT
and high - performance real -time oscilloscope

if) Perform link training sequence for FBER loopback testing:
1 Enable DUT loopback mode for error detection with MP1900A BERT
1 Troubleshoot in the case of link training failure
iii) Test for DUT Rx compliance to target specifications:
1 FBER compliance checking for <1E -6 with stressed eye
1 SJ marginal testing (optional)

Note: ExistingPCl -6 gd ®: 5wva2€el VST P! 51 & &:ﬁrﬁpuﬁécég@a@e: Bpa®dd Q2
2:99J02d0€E22dF U g C(fir Sydtbnt) Hopt lagdieviseE A P & FEspexrtively .

This section describes how to calibrate the stressed test signal before testing the
receiver for compliance.

Calibration is initially performed for Channel Loss, followed by Initial Preset Q0 , Launch
Amplitude , Q1- Q9 Preset, BERT Intrinsic Jitter , and RJ & SJ. The final step is to determine
the Eye Width (EW) & Eye Height (EH) and DM & CM.

The main equipment required for calibration consists of the MP1900 A BERT, high
performance real -time oscilloscope and vector network analyzer. The SigTest  /Seasim
application will also be used to ensure signal quality compliance.
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Configure the following settings to be applied for PCle Gen 6 based Rx calibration.

TABLE 6. CALIBRATION SETTINGS

Component Setting PCle Gen 6
Variable ISI Board Insertion Loss (dB) 30-33 @
Seasim CTLE Gain (dB) 0-30
MP1900A BERT Tx Emphasis Preset QO0to Q10
Amplitude (mV) 550
(800 mVpp -diff at output of Noise
Module)
RJ (ps rms ) 0.25
SJ @100 MHz (mUlpp) 50
DM-1 (mV pp) 15
CM-1 (mVpp) 75

@ The insertion loss measures in between 3

0 to 3 3 dB for all configurations using different

variable ISI pairs that provide the correct amount of insertion loss being measured.

bl The CTLE range from 0 dBto 30 dBin 1 dB step sizes is run for every waveform. ( Note
that this is a subset of allowed CTLE range. This subset is used to reduce calibration time.)

The following table show s the calibration target s to achieve :
TABLE 7. CALIBRATION TARGETS

Setting PCle Gen 6

Amplitude (mV) 800

RJ (ps rms) 0.25

SJ @100 MHz (mUlpp ) 50 (at TP3)

DM-1 (mVpp) 15 (at TP2)

CM-1 (mVpp) 75

EH (mV pp) 550 BRI ®Bd” U

EW (UI) 0 . PBOKE dBd U
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8.1.2 Channel Loss Calibration

The following connection diagram shows t

he channel loss calibration setup
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for PCle Gen

6 using a 4 - port (differential) vector network analyzer (VNA) and a compliant CLB/CBB

test fixture for the add

-in card and system board.

1 m cables
4-Port

(Differential) VNA

Variable ISI Board

["“""-‘ oy - CBE Variable ISI
| 5} *ate [ a3 .-_"'-_- H {Nominal 17.5 to
@ @ = 20.5 dB trace)
e 2 2 @
——
finclude 23.5 dB CLB Variable ISI
package loss in (Nominal 1.5 dB
full channel
calculation] ]

(including MMPX-MMPX cables)

(including 1 ft MMPX-MMPX cables)

1m cables

CLB Tx

Lane 0
CBB Rx

Lane 0

FIGURE 54. CONNECTION DIAGRAM FOR CHANNEL LOSS CALIBRATION (ADD- IN CARD)

Note : For the Add-In Card CEM Rx calibration , a -8.5dB add-in card budget and

-175to -
20.5 dB system budget shall be used

in the intended 3 0 to 33 dB pad -to-pad loss range .

1. Connectthe CBB Rx Lane 0 with CBB Variable ISI (Nominal 1 7.5to 2 0.5 dB trace,

including MMPX - MMPX cable s) and CLB Tx Lane O with CLB Variable ISI (Nominal 15
dB trace, including1 ft MMPX-MMPX cables).

2. Using 1 m cables, connect between both the VNA Ports 1 & 3 and the CBB Variable ISI
and between both the CLB Variable ISI and the VNA Ports 2 & 4.

1 m cables

Variable ISl Board

4-Port
(Differential) VNA

Variable 1Sl (including 1 ft MMPX-MMPX cables)

=1 vad : e
o.o.: | :,c.-

1
|}

= Ij

CLB Variable ISI
(Nominal 3.9 to

")
&

© H 6.9 dB trace) CLB Rx
| Lane 0
[’"Tde ?'5 “® CBB Variable ISI
p;z;f;z; ::.;n (Nominal 10.85 dB
calculation] trace)
CBB Tx
Lane 0
Variable ISl (including 2 ft MMPX-MMPX
cables)
1 m cables

FIGURE 55. CONNECTION DIAGRAM FOR CHANNEL LOSS CALIBRATION (SYSTEM BOARD)

a p b b
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Note : For the System Board CEM RXx calibration , a -23.5 dB system budget (15.7 dB physical
channel + 7.8 dB PKG) and -6.5to -9.5dB add-in card budget shall be used inthe
intended 3 0 to 33 dB pad -to-pad loss range .

1. Connectthe CLB RxLane O with the CLB Variable ISI (Nominal
including 1 ft MMPX -MMPX cables).

2. Connectthe CBB Tx Lane 0  with the CBB Variable ISI (Nominal 1 0.85 dB trace,
including 2 ft MMPX -MMPX cables).

3. Using 1 m cables, connect between both the VNA Ports 1 & 3 and the CLB Variable ISI
and between both the CBB Variable ISI and the VNA Ports 2 & 4.

3.9to 6.9 dB trace,

The following connection diagram shows t he calibration setup  for amplitude, preset, SJ,
and RJ at TP 3 without any channel effect. The MP1900A BERT is directly connected to a
digital oscilloscope supporting Hbumnbdl y Bhuz 3 Nb RNBEEEaORing e b.p

MP1900A BERT

MU]SN_?_DA{? . i-—“ Digital Oscilloscope
MU1815008B — D D DD

Pl
l. Ll s STORSIS,
MU195/6020A
MU195050A sy — M—
Bl o & N0 D 0.0

L 1

FIGURE 56. CONNECTION DIAGRAM FOR AMPLITUDE, PRESET, SJ AND RJ CALIBRATION

Note: If the oscilloscope doe s not support1l 92 GS/s sampling rate at minimum it is
required to use Sinx/x interpolation to achieve minimum 6 samples per Ul .

1. Using a SMA - SMA short cable, connect the MU181000A/B clock output to the
MU181500B Ext clock input.

2. Using a SMA- SMA short cable, connect the MU181500B jittered clock output to the
MU195020A/MU196020A Ext clock input.

3. Using coaxial cable s, connectthe MU195020A/MU196020A data output s to the
MU195050A data input s.

4. Using coaxial cables , connectthe MU195050A data output s to the digital Scope
channels .

5. Using a SMA cable, connect the
Scope for pattern sync triggering.

MU195020A/MU196020A Aux output to the digital

a p b b
az p@d phrx
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8.1.4 Anritsu Standard BERT Device Test Application (MX190000A) Startup

To adjust the calibration parameters when measuring on the Scope, use the MX190000A
Standard test application on the MP1900A BERT.

1. 3By L HOKAGOYAD t t aselécttienjWBERT FARCID-p Bpphcation .

ation Selector

Applications

PAM4 PPG/ED Based System
(NRZ test is also available.)

Standard BERT

for PAM4
Sl and PAM4 Combined System Fﬁ pog
=
Standard BERT BERT for PClel-5
for Si and PAM4 and PCle6 Base

~

2. Inthedrop -NNb3F° p3ZHBAp&pl yHVg3nynjzenypoypyNBAYyZHYBHCZA)

Outp
on/oO

File Open
O
File Sawe
Pattern [Error/
. Screen Copy
Combination Setting
v Gating
© Module Grouping »
Multi Channei Cahbration
Global Delay Calibration =
 E 1
l Initialze l
h > » N
Delav “

8.1.5 |Initial Preset QO Calibration

Adjust the Pre  Cursorl, Pre Cursor2 and Post Cursorl of Preset Q0  to 0+ 0.3 dB with
Scope markers using the following configuration

a) BERT Settings:
I General Output: ON
1 Select PAM4 - PPG and Emphasis tab - Emphasis Function: ON
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(7] PAM4 PPG & c: OFF

B Output |B Emphasis |B Pattern |Error Addition | Miscl | Misc2

- e
il EEEl

Manual Channel
‘Setting Emulator

File Operation Recall Store Initialize
Standard/Preset @ PCle6 W | - |De-Emp. for PCle6 |¥| - |Q0 v
Graph

Vx Monitor for PCle Gen6

Total

Amplitude & 0.400 Wi

Upper Eye & 33.300 K3
Middle Eye & 33.400 | %

Lower Eye & 33.300 g8

Pre

Cursor2 & 0.000 gl

Cursorl & 0.000 B

Post
Va (0.400) Vvb (0.400)

Vel (0.400) Vvc2 (0.400) vd

Cursorl &

1 Selectthe Patterntab - Test Pattern: U sing Preset QO , with 64x0, 64x10, 64x1
1 Select the Miscl tab - Aux Output: Pattern Sync
b) Scope Settings:
1 Averaging: 256 points
1 Horizontal Scale: 1 ns/div
1 Bandwidth: 50 GHz
1 620t @nj3phédzypobybpwchHdewA
c) Preshoot -1, Preshoot - 2 and De - emphasis Calibration:
1 Set500mV (p -p) initial amplitude on BERT, with Preset QO

T On the scope, trigger on the LF and HF of the transmitted signal at the center
of the screen. Scale the differential amplitude to cover 80% of the screen

1 Measure the transmitted signal on the scope using
markers/histogram/equivalent for Preshoot -1, Preshoot - 2 and De - emphasis.

1 Note the adjusted T x equalization settings  on the BERT . Adjustthe T x
equalization to QO on the scope .
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I Subtract the measure d value onthe scope with the setup value and save it as
an Error value .

Measure the amplitude of HF and LF  and HF/LF ratio.

Set the Error value to Preset and measure again . Repeat until the measured
Preshoot -1, Preshoot -2 and De-emphas is value s are obtained at 0+0.3dB and

E W

IIIIIIIIIIIII \
-11.5 ns -10.0 ns -8.50 ns -7.00 ns -5.50 ns -4.00 ns -2.50 ns -1.00 ns 500 ps 2.00 ns 3.50 ns 0

Ol [ome  ©O®> 1)

9 Save the calibrated Preset QO value.

1@ fzsmy Joov @ 3]

505 mV
379 mvV

‘B H b=
) = j -

505 mV

=
3
™
=
)
W
0
<
o
=
0
1
£
o
o
w0

Adjust the Amplitude with Scope marker s to between 790 - 800 mVpp (diff) using the
following configuration

a) BERT Settings:
1 General Output: ON
1 Select PAM4-PPG and Emphasis tab : Select PCIl e6 A De-Emphasis for PCle6 A

Preset QO
3HNy A®3GKapK A GYyRPHBAZnNPpBHZINB° %q bbbbbbb a pmwb b
K#tda! ®daal pb5 AWMDETOBIEDEDHIPDY * ~0 Py AST_PHS D~ az ppdi phrx
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{71 PAM4 PPG & c: OFF

|® Output |B Emphasis |B Pattern | Error Addition | Miscl | Misc2

'Manual Channel 0 ] 0
‘Setting Emulator iy |
1 1
File Operation Recall Store Initialize
Standard/Preset @ |PCle6 ¥ | - \De-Emp. for PCle6 |¥ | - Q0 v

Graph

Vx Monitor for PCle Gen6

Total

Amplitude & 0.400 N3

Upper Eye & 33.300 g
Middle Eye & 33.400 | %

Lower Eye & 33.300 g&

Pre
Cursor2 & 0.000 Kl

Cursorl & 0.000 I

Post

Cursorl @ 0.000 R Va (0.400) Vb (0.400

Vel (0.400) Vc2 (0.400) vd (0.400

1 Selectthe Patterntab - Test Pattern: U sing Preset QO , with 64x0, 64x10, 64x1
1 Selectthe Miscl tab - Aux Output: Pattern Sync

b) Scope Settings:
1 Averaging: 256 points
9 Horizontal Scale: 100 ns/div
 Bandwidth:5 0 GHz
1 Sampling Rate: y B2 GS/s

c) Amplitude Calibration:

T Set500mV (p -p) initial amplitude on BERT, with the calibrated Preset QO saved
from the Initial Preset Q0 calibration .

1 On the scope, trigger on the LF and HF of the transmitted signal at the center
of the screen. Scale the differential amplitude to cover 80% of the screen.

1 Measure the transmitted signal on the scope using
markers/histogram/equivalent for the LF amplitude

1 Plot a Caltable graph for the measured value versus the setup value.
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1 Increase the amplitude setting and measure again. Repeat until the measured

amplitude is obtained at between 790 to 800 mVpp (diff).
LaunchAmplitudeCal(Genb_64G)
7959 - * LaunchAmplitudeCal(Genb G4G)
= Linear Curve
s

7135
= ”
= /
5 )
g 6312 e
=%
=
=
=]
S 5485
e}
5 ra
= ”

A4B66

3843+

300 360 420 430 540
330 390 450 210 570
Setting(mV (Single-Ended))

597 mV
449 mV

I 'l ‘ 300 mV
t 151 mV

2 mV

f WHH‘M ‘1 HW
RN e

-593 mVv

LS

-
3
(4]
=
)
Q
1]
<
@
=
0
o
=
]
o
1]

-10.0 ns -8.80 ns -7.60 ns -640 ns -520 ns -4.00 ns -2.80 ns -1.60 ns -400 ps 800 ps 200 ns @
@ 120ns/ [-4.0000 ns X Ik

1 Save the calibrated amplitude value.
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Adjust the Pre Cursorl, Pre Cursor2 and Post Cursorl of Preset Q  1- Q9 with Scope
markers to within + 0.3 dB tolerance using the following configuration

a) BERT Settings:
1 General Output: ON
1 Select PAM4 - PPG and Emphasis tab - Emphasis Function: ON
I Selectthe Patterntab - Test Pattern: U sing Preset Q # with 64x0, 64x10, 64x1
1 Selectthe Miscl tab - Aux Output: Pattern Sync
b) Scope Settings:
1 Averaging: 256 points
1 Horizontal Scale: 1 ns/div
T Bandwidth: 50 GHz
1 €2Qt @nj3pbhazypobybpwghdeéwA
c) Preshoot -1, Preshoot - 2 and De - emphasis Calibration:
T Set500mV (p -p) initial amplitude on BERT, with Preset Q# .

1 On the scope, trigger on the LF and HF of the transmitted signal at the center
of the screen. Scale the differential amplitude to cover 80% of the screen.

1 Measure the transmitted signal on the scope using
markers/histogram/equivalent for Preshoot -1, Preshoot - 2 and De - emphasis.

1 Note the adjusted T x equalization settings  on the BERT . Adjustthe T x
equalization to Q# on the scope.

I Subtract the measured value on the scope with the setup value and save it as
an Error value.

Measure the amplitude of HF and obtain the Error value HF versus 0.8 V

Set the Error value to Preset and error of amplitude and  measure again. Repeat
until the measured Preshoot -1, Preshoot - 2 and De - emphasis values are
obtained within +0.3dB and the HF/0.8 ratio at 5% for Preset Q1 to Q9.

1 For example, passing criteria for Preset Q5 is to obtain m easured Preshoot -1 at
4.7 £0.3dB, measured Preshoot -2 at -1.3+0.3 dB and measured De-emphasis
at 0.0+0.3dB .
3HNjy A@3GIKEp K A G YR P HBd ZniNp B Z 3NB° %q bbbbbbb a pmwb b
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ot

-11.5 ns -10.0 ns -850 ns -7.00 n -5.50 ns -4.00 ns -250 ns -1.00 ns 500 ps 2.00 ns 3.50 ns @

@ 150ns/ |-4.0000 ns |o ( X p N

9 Save the calibrated Preset Q 1 to Q9 values.

489 mV

367 mV

244 mV

122 mvV

0.0V

-122 mV

\ | -244 mV
-367 mV

-489 mV

=
3
m
=
0
[
w
<
0]
a
0
8
e
I
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Capture data and noise waveforms onthe scope and measure PWJ RJand PWJ DDJ
using SigTest. Set up the following parameters.

a) BERT Settings:
1 General Output: ON
1 Selectthe Patterntab - Test Pattern: [Clk] 0303

1 Setthe Amplitude (based on calibrated value from the Launch Amplitude
calibration)

1 Set Preset QO (based on the calibrated value from the Initial Preset QO
calibration )

1 Set All Stresses to 0 ps/0 mV
b) Scope Settings:
1 Averaging: OFF
1 Bandwidth: 50 GHz
1 €20t @nj3p H1A2GSko by
c) PWJ Calibration :
1 On the scope, scale the differential amplitude to cover 80% of the screen.

1 Enable 4th order Bessel -Thomson fil ter with roll - off from DC value by 3 dB at
33 GHz on the scope.

f Capture 3.0 million Uldata(3.0 x1*xopMcU Bt Ay hwomx v hEahdoh AnOQC &
save the captured waveform.

1 Using the same scope settings/scale, terminate the scope Channel 1/Channel 3
with v 1T Band capture the noise waveform

SHNjy A@GIKEp K %8 G yB P HEd ZniNp B2z SNB° %q bbbbbbb a p b b
K@a) ®aal pBS AU & SBBasEpgdBio®y ' ~o oy A ST_PBS - a z pyb @l B X


http://www.grlps.com/

™ 5555566665566655666556666566665566655 586 HHEHOD

Run Sig Test on both the captured data and noise w aveform s using the 64.0
GT/s Optimize _CTLE template file ( PCle3 & 0 3 ®ase_TX w_ClockPattn ).

Passing criteria is to obtain measured PWJ RJ and PWJ DDJ (T+x-upw-piop) at 1le-6.

Using the Seasim config file,
CEM_6_0_Seasim_2_0_103f_Config_Junel8 2025 RX_ LEQ.inc , set the jit_pwdd]
parameterto  Trxupw-piop @nd the jit_pwrj parameter to PW RJ.

Capture the waveform on the Scope and measure R Jusing SigTest and the Caltable
method . Set up the following parameters.

a) BERT Settings:

f

1
1
1
1

)l

General Output: ON

Select PAM4 - PPG and Emphasis tab - Emphasis Function: OFF

Select the Patterntab - Test Pattern: [CIk] 3030

Select Jitter Modulation Source - RJ: ON

Set the Amplitude (based on calibrated value from the Launch Amplitude
calibration)

Set Preset QO (based on the calibrated value from the Initial Preset QO
calibration )

Set All Stresses to 0 ps/0 mV

b) Scope Settings:

1
1
1
1

Averaging: OFF
Horizontal Scale: 10 ps/div
Bandwidth: 50 GHz

€z 0Qt &nj3pbHazGsSko by BHp

c) Caltable Method:

1
1

On the scope, scale the differential amplitude to cover 80% of the screen.

Enable 4th order Bessel -Thomson fil ter with roll - off from DC value by 3 dB at
33 GHz on the scope.

Adjustthe R J totarget ~ 0.25 ps RMS.

Capture 3.0 million Uldata(3.0 x10®xopmcu Ht AHK Bnadsawvexhe H & A h
captured waveform.

1 Using the same scope settings/scale, terminate the scope Channel 1/Channel 3
with v 1t Band capture the noise waveform
1 Run SigTest on both the captured data and noise waveforms using the a:qio3 o
" € C©EMpRjCal template .
i Plot a Caltable graph for the measured value versus setup value.
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1 Increase the RJamplitude on each iteration, recapture the waveforms, measure
RJ from the scope and plot the Caltable graph, until the measured RJ meets
0.25+0.025/ - O0psRMS.

g ©® 0omv/ [[11.4mv | € @ 13smv/ |[5.74mv
z 0
7 dfify stiod ’1‘;" T 1 A 1 gl ki ey w 264 mV
s ik Al } ' ‘ L 129 mV
; -6 mV
2 Nl -141 mv
=  -276 mv
7] -411 mV
-546 mV
469us @
PCIECEMRjCal(Gen6_64G)
1.1547 « PCIECEMR;jCal(Genk_G4G)
—— Linear Curve
i
s
i
956
i
&
E 7574 4
w
s
= /
= /
=
m 5587
= /
r
3601 /({
' A
)‘«:’ m
1614 —<
04 AR 222 314 405 456
Setting(Ul{p-p))

8.1.10 SJ Calibration

Capture three waveforms for both TJ  (Base) and TJ (Jittered ) and measure SJ using
SigTest and the Caltable method . Set up the following parameters.

a) BERT Settings:
1 General Output: ON
1 Select PAM4-PPG and Emphasis tab - Emphasis Function: OFF
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Select the Patterntab - Test Pattern: Compliance

Set the Amplitude (based on calibrated value from the Launch Amplitude

calibration)

T Set Preset QO (based on the calibrated value from the Initial Preset QO
calibration )
Select Jitter Modulation Source - SJ1: ON
SJ1 Frequency and Amplitude: 100 MHz, 0.000 Ulpp , Measure Total Jitter as
TJ(Base)

1 SJ1 Frequency and Amplitude: 100 MHz, 0. 050 Ulpp , Measure Total Jitter as
TJ(Jittered)

T Set All Stresses to 0 ps/0 mV
b) Scope Settings:
1 Averaging: OFF
1 Horizontal Scale: 10 us/div
 Bandwidth:5 0 GHz
i Sampling Rate: H 192 GS/s
c) Caltable Method
1 On the scope, scale the differential amplitude to cover 80% of the screen.

1 Enable 4th order Bessel -Thomson fil ter with roll - off from DC value by 3 dB at
33 GHz on the scope.

I Capture three waveforms with 3.0 million Ul data (3.0 x 10° x 31.25 ps = 93.75
¢ Aamé)save the captured waveform  s.

1 Run SigTest on the captured waveforms using the a: qlio3 " C SfLald: K° C
template and check the average Max Peak to Peak Jitter (ps)

Adjust the 100 MHz SJ to target ~ 1.5625 ps.
Plot a Caltable graph for the measured value versus setup value.

Increase the SJ amplitude on each iteration, recapture the waveforms, measure

SJ from the scope and plot the Caltable graph . Subtract the average Max Peak
to Peak Jitter (ps) from each SigTest analysis until the measured SJ meets
1.5625 + 0.15/ - 0 ps. Repeat for each SJ frequency using a m aximum 0.25 ps
step size between 1 ps and 3 ps

Adjust SJ until SJ is between 1 - 3ps.

Disable all jitter and noise sources.

SHNjy A@GIKEp K %8 G yB P HEd ZniNp B2z SNB° %q bbbbbbb a p b b
K@a) ®aal pBS AU & SBBasEpgdBio®y ' ~o oy A ST_PBS - a z pyp@l b X


http://www.grlps.com/

N er e

F6HhHHEHEHHHEHHHEHHHEEHHHEHEHHEHHHEHHHEEHHEHH DB bBIHE HHHHHD
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8.1.11 Eye Height/Eye Width and DM & CM Amplitude Calibration Setup

The following connection diagrams show t he calibration setups at TP2f or Eye Height
(EH)/Eye Width (EW) , DM amplitude (DM -1) and CM amplitude (CM -1) for PCle Gen 6. The
CLB/CBB test fixture is connected in between the MP1900A BERT and a digital

oscilloscope.

Anritsu MP1900A BERT

MU181000A/B

Oscilloscope

OO OO
lejejele]

Sl

MU196020A fl .
-— sl

MU195050A sesse

[

39-69d8 ————
(including 1 ft MMPX-MMPX caBles) i

Nominal 10.85 dB Nominal 1.5 dB, 3 ft, MMPX-2.92 cables

(including 2 ft MMPX- Variable ISI Board
MMPX cables)

CBBTX BB

FIGURE 57. CONNECTION DIAGRAM FOR PCIE GEN 6 EH/EW, DM-1 AND CM- | TP2 CALIBRATION
(FOR SYSTEM BOARD)

FIGURE 58. CONNECTION DIAGRAM FOR PCIE GEN 6 EH/EW, DM-1 AND CM-| TP2 CALIBRATION
(FOR ADD- IN CARD)
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