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MODIFICATION RECORD
Version Date Changes done
0.2Draft Dec-2017 All
0.3 Feb-2018 Updated according to Revision 4.0 and
Screenshots
04 June-2018 All Preset run and Power Switch automation

References:
The following documents are referenced in this document:

o PCI Express® Card Electromechanical (CEM) Specification Revision 4.0,
Version 0.7

e PCle Architecture PHY Test Spec Rev 4.0

® PCI Express® Base Specification Revision 4.0 Version 1.0

Software:
e BERT Fw above 12.03.5275
¢ PCie Rx Software Application
e SIGTEST Post postprocessing analysis tools (3.2.0)
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REQUIRED EQUIPMENT
Equipment Details Quantity | Vender
BSX BERT Scope | BSX125 or BSX240 or 1 Tektronix
BSX320
Real Time DPO72504DX, 1 Tektronix
Oscilloscope DPO73304DX,
> 12GHz DPO70KDX
Pick-off Tee PSPL5331 2 Tektronix
Power Divider PSPL5333 (or similar part) 4 Tektronix
CBB/ CLB CBB/CLB 1 PCI-SIG
SMA Cables PMCABLEIM 8 Tektronix
DC Block PSPL5500A or 2 Tektronix
PSPL5501A or
PSPL5508
Equalizer BSXPCI3EQ 2 Tektronix
ATX Power Any ATX Power |
Supply Any
SMA-to-SMP TEK part number 174- 6
connector 6657-00 Any
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1.INTRODUCTION

This MOI (Method of Implementation) provides the test procedures for testing PCle
Gen3 Tx/Rx Link Equalization measurements using Tektronix BSX Series
BERTScope. The purpose of the document is to provide the approved test
equipment, procedure, connections and setup, for the PCI Express Gen3 Link
Equalization compliance program.

2. CONNECTION DIAGRAM

This section list the connections diagram used for testing Add-in-Cards and System
cards.

]
Tektronix, PCle Gen 3 Link Equalization MOI



Tektronix, Inc.

Add-In-Card Tx Link Eq Setup

Add-in Card Transmitter Link Equalization Response Test Setup
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:L;ED RX Lane 0 5
= | — d h = “En @
¥ Gen 3 CBB
Main
- (Main)
a \ DuT
r__.J
N
| " P_q
L
P
= |
TX Lane 0
il T
F "Ivj" )
h Y7 Q
\..©‘ @ S~
o= = ATX Power
@) . Supply
== | =
@ | | @ Oscilloscope
@- A @=¢ noq:omr:l"_:m;a
S— Qg%gﬂgg
i O%0Is8
Subrate CLK + i i i i
[Slee e
\_ ] J A3
T I pover D
Aux In
Y . \.
rigger
Note: Direction of the signal k =
1365-014

Figure 1: Gen3 Add-In-Card Tx Setup
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System Board Tx Link Eq Setup

System Board Transmitter Link Equalization Response Test Setup

XREF CLK
Tektronix Pick-Off Tee Gen ;)((: ll:zne 0 T@gﬂfﬁgor
\ _ j\ ___in(Front) ) TX Lane 0
rﬁ ﬂ?ﬂ ’__g,L—n L (Out) (Rear)
< 21
DUT

| | ATX Power
Supply
J/
Ref In
(Rear)
1365-015
Oscilloscope

Subrate CLK +

Power Divid \_ )
@@V@ ower Divider J A\ux N

U N
\_ Trigger

Note: Direction of the signal

Figure 2: Gen3 System Board Tx Setup
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Add-In-Card Rx Link Eq Setup

Gen 3 CBB (Riser) —
RX Lane 0 N
( ;@ %P
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n Gen 3 CBB
(] (Main)
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e p 2\
0 Sl Combiner b~ DCBLKp—— | _
T
LL — SI Combiner - bC BLKp— P
/ g TX Lane 0
N—9 \ﬁ ~ ATX Power
* Supply
o)
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+
- - DC Blocks
C | — Mini-Circuits
_ P/N BLK-18+
2@ @ 9 eJ® & e o o o] | Tek PIN 174-6660-00
tJ Sl+ SI- J = ' 2 pieces
Subrate CLK + Note: Direction of the signal

Figure 3: Gen3 Add-In-Card Rx Setup
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System Board Rx Link Eq Setup

ATX Power
Supply

erminator

XREF CLK

~ 81 Combiner b~ DC BLK

/—@ombiner }:H:( DC BLK

TX Lane 0
Out) (Rear
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Figure 4: Gen3 System Board Rx Setup
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3. PRE-REQUISITES

‘BERTScope PCIE3.0 Receiver Testing’ application communicates with
instruments (BERTScope, RT Scope and SigTest Server) using Remote server/client
model. Before performing any measurements, it is important to start the Remote
Servers on respective instruments. Below are the various Remote Servers that needs
to be started before connecting to the instrument. Below Figure shows the PCle Gen3
Test solution equipment and Software communication.

TCPAP Swach

PC Based Software
PCle Tx/Rx LEQ Program

[
s 'lll :'l‘

witd I I T I E
Reai- Trme Osclioscons ESE:?:"“ F—
. TEXBCOPE S
2 TEK VISA 2 BERTScope Remole Clhent
3 VISA Socke! Gateraiy
.
Figure 5

PCle Gen3 Test Solution Equipment and Software Communication

Note 1: Windows PC is optional. The Receiver test application can be installed
either on a Tektronix BERT scope or a Tektronix Real Time Oscilloscope.

Connect to BERTScope
Start the BERTScope Remote Client app by going to Start->All Programs ->

BERTScope
->BERTScope Remote Client. After launching the BERTScope Remote client,

change the mode to ‘TCP/IP’ from IEEE488 as in below figure.

I ——
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# Remote Client Version: 11.02 Build: 1903.

[~ Trace Messages
v Scroll Output
[~ Timestamp

[~ GUI Lockout

Identity: |BSA286CL

Terminator: INone v I

" IEEE488 & TCPAR

...................

TCP/IP Settings
IP Addr: |1 34.64.245141
Paort: |23 default |

Connected  Disconnect

Save Logto File | Clear

Figure 6
BERTScope Remote Client

Connect to Scope.

Before connecting to the scope, Check the TekVISA Socket Server is running. If
Socket Server is not running then Start it from Oscilloscope desktop tray. This
server will provide the connectivity between ‘BERTScope PCIE3.0 Receiver
Testing’ and Oscilloscope. (Desktop Tray -> TekVISA LAN Server Control ->
Start Socket Server)

About TekVISA LAN Server Control...

Start WXI-11 Server
Stop VXI-11 Server
Start Socket Server
Stop Socket Server
Server Status...

Server Properties. ..

Exit

4:49 PM
6/18/2018 |

= Sl ) (D ]

Figure 7
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Connect to SigTest Server

SigTest application runs inside the scope, hence SigTest Server also needs to be
launched inside the Oscilloscope from the below location
(C:\ProgramFiles\TektronixX\BERTScope\RxTest30\Tools\SigTestService\2.5\
SigTestService.exe). The appropriate version gets reflected based upon the PCle
generation under SigTestService. If application is not installed in Oscilloscope
Then Copy 2.5 Folder from the installed location and keep it anywhere in
Oscilloscope.

{7 SigTestService 2.5/3.2.0 o [-E) (]
Mumber of ¢

Connection
Listening on
onnecte
onnection
Listening on

i~

Figure 8
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2.1.  Connect to Devices (BERTScope RX App).

Press ‘Start Connect’ to open the ‘Connect to Devices’ panel. Enter the IP address
of the instrument and then press ‘Connect’ (this should be done after doing steps 2.1,
2.2, 2.3). Once the instrument is connected then the button turns to ‘Disconnect’ and
Instrument ID is displayed at the bottom and it is highlighted with Green color.

[ BERTScope PCIELD Receiver Testing 3.0.90.16 - 0O ¥

0 20 =
515007

Connecting to Sigtest Server 134.63.138.75:4006
Connected to:

Figure 9
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4. CALIBRATION

Calibration is performed to compensate for cable/fixture losses. Two types of
calibration need to be performed.
e TP1 Calibration.

e TP2 Calibration.

Calibration wizard automates the calibration procedure. Calibration wizard will walk
you through different calibration steps. Once the calibration is done, the results can
be stored in a database and re-used later.

4.1TP1 Calibration
4.1.1 Press TP1 Calibration to launch the ‘TP1 Calibration’ Wizard.

B8] BERTScope PCIE3.D Receiver Testing 3.0.90.16 . O x

Creator Date/ Time

Operator 12/5(2017 1:38:25 AM
Cperator 11/27/2017 10:38:23FM
magl 10/25/2017 5:20:51 AM
Operator 11/23/2017 11:34:32PM
Operator 12/5(2017 2:08:26 AM
Factory 11/3/2014 9:30:07 AM

e
B

oo | e | oo | rwor | v
| BSCBUA0U9 | Scope DPO7IASK | Sitest 4.0.32/1.22
Figure 10
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4.1.2 From the TP1 Calibrations view, select the appropriate calibration file or, if
an appropriate calibration file does not exist, press Wizard to begin the
automated step-by-step calibration procedure.

4.1.3 Calibrations stored in the system database may be managed using the controls
as in the below list:

Control Description

Copy Copy the selected file as a new database entry

Edit Edit the selected file

Delete Delete the selected file

Report Create an HTML report for the selected file

Wizard Open a pop-up wizard dialog to step through
making a new TP1/ TP2 Calibration based on
Calibrations selection.

4.1.4 TP1 Calibration Wizard

Below is the TP1 Calibration Wizard. Read the instruction and Press ‘Next’.

]
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o5 TP1 Calibration O ot

TP1 Calibration

This wizard enables you to perform automated TP1 Calibration and store the results in the database.
This procedure calibrates preshoot, deemphasis, and signal amplitude, as well as random jitter (R.J) and sinusoidal jitter (51).
Make sure to DESKEW the oscilloscope before running this wizard.

Press the Mext button to continue,

< Back Mext = Cancel

Figure 11

4.1.5 TPI calibration Cabling Diagram

Application shows the “TP1 Calibration Diagram’ as in Figure 12. Do the connection
as in the figure and then press ‘Next’.

Figure 12
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g5! TP1 Calibration - O x
TP1 Calibration Cabling Diagram
] 5l Combiner =—c] DC BLK |- —,
i 8l Combiner b4~ DC BLK
T+
BERTScope Oscilloscope
=1 |z (i
)
| = | 1=
- ||z
CAM
o] | o et L E
Sl Sk .
———
. Mini-Circuits
PN BLK- 184
P — — Tak PIN 174-6660-00
e sigeal 2 pesas
< Back Mext = Cancel

Note: TP1 Cabling diagram is same for Add-in Card and System Board

4.1.6 Initialize Equipment

Application will initialize the equipment’s like, BERTScope and RT scope. It will
set the required impairments on the BERTScope and calibrates the signals using the
RT Scope. Press ‘Run’ to execute the instrument initialization and after initialization
press ‘Next’.
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o5 TP1 Calibration — O >

Initialize Equipment

Description Status
[BERTScope] Initialize

[BERTScope] Setup Generator
[BERTScope] Disable 55C
[BERTScope] Disable Stress
[BERTScope] Load Ampl Test Pattern
[DPP] Disable Deemphasis

[RT Scope] Reset

[RT Scope] Setup Math

[RT Scope] Setup Ch3/Ch4 Vertical
[RT Scope] Setup Horizontal

[RT Scope] Setup Trigger

[RT Scope] Setup Acquisition

[RT Scope] Setup Cursors

MR REEE A EE R R R R E]

[RT Scope] Setup Measurements

Clear Al Check Al Run

< Back Mext = Cancel

Figure 13

4.1.7 Select the Stress Targets

Application will show the stress targets as per the PCI Express® CEM Specification
Revision 4.0 Version 0.7. If user wishes to test the application with different stress
targets then they can change the values in this panel.

I ——
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=) TP1 Calibration - O x
Select Targets

Preset P7 w

Preshoot B.50}5 dB

Deemphasis 6.00%| gg

Amplitude B00.0LH| v

R L5013 ps (RMS)

5] 12,501 ps

[] start all calibrations automatically upon pressing Mext” below

< Back Mext = Cancel

Figure 14

Check the ‘Start all calibration automatically upon pressing “Next” below’, to start
the automatic calibration of amplitude, Rj and Sj parameters without having to press
‘Next’ in each of the panel/Step. If this checkbox is un-checked then user must
manually press ‘Next’ upon completion of each of the calibration step.

I ——
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4.1.8 Perform AC-DC Amplitude Balance Calibration

The graph shows black dots representing measurements taken with settings evenly
spaced throughout the calibration range. Using the set value and measured value, a
straight line is fit. Using the straight-line equation (slope and intercept), settings for

the target value is calculated. This value is set on the BERTScope and measured
value is shown with a red dot.

sl TP1 Calibration (]

AC-DC Amplitude Balance Calibration

AC-DC Amplitude Calibration
200

175-
150-
125-
100- r"//f.,,/aa"”’(”’ﬂf”’/‘
754 /
50 —

. /

==

T T T T
-7.5 -5 -2.5 0

Setting dB

Measure %

0

Ac-Dc Cal
-0.57/%| g Start

< Back Next > Cancel

Figure 15
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4.1.9 Perform Deemphasis Calibration

a5 TP1 Calibration

Deemphasis Calibration

10 Deemphasis Calibration

Measure dB
o
1

-7.5-/.
-10

-10 -7.5 -5 -2.5 0 2.5 7.5 10
Setting dB
Deemph Cal
6.221%| 8 Start
< Back Next > Cancel
Figure 16

4.1.10 Perform Preshoot Calibration

Press ‘Start’ to start the calibration. Press ‘Next’ once the calibration is done.
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a5 TP1 Calibration - O X

Preshoot Calibration

10 Preshoot Calibration

7.51

54

2.5+

04

Measure dB

-2.54

54
-7.54
'10 T T T T T T T
-10 -7.5 -5 -2.5 0 2.5 5 7.5 10
Setting dB
Preshoot Cal
33313 a8 Start
< Back Next > Cancel
Figure 17

4.1.11 Perform Amplitude calibration

Press ‘Start’ to start the calibration. Press ‘Next’ once the calibration is done.
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a5l TP1 Calibration — m} X
Amplitude Calibration
Amplitude Calibration

1,500

1,250 /

1,000+
>
. /
@
5 750
B /
@
=

500 /
250 /
0 T T T
0 250 500 750 1,000
Setting mv
Ampl Cal
41213 mv Start
< Back Next > Cancel
Figure 18

4.1.12 Perform RJ Calibration

Perform the RJ calibration. Waveform is saved on the oscilloscope and SigTest is

used for RJ measurement. Press ‘Start’ to start the calibration. Press ‘Next’ once the
calibration is done.

s TP1 Calibration

RJ Calibration

RJ Calibration
10
7.5
g
a
s 5 4
5
b
'3
>- %
) /
0 T T T T

1] 10 20 30 40 S0
Setting %UI
RJ Cal

18.0 131 %UI

< Back Next > Cancel

Figure 19
_____________________________________________________________________________________________________________|
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4.1.13 Perform SJ calibration

Perform the SJ calibration. Waveform is saved on the oscilloscope and SigTest is
used for SJ measurement. Press ‘Start’ to start the calibration. Press ‘Next’ once the
calibration is done.

a5 TP1 Calibration - O X
SJ Calibration
SJ Calibration
80
e 100.0M
704
60
50
wv
Q.
-~
E 40+
Q
=
30 -
20 &
104 & s
O T 1 T T 1 T 1
0 5 10 15 20 25 30 35 40
Setting %UI
Sical
12.8 15| %UI
< Back Next > Cancel
Figure 20

4.1.14 Save Calibration results:

Calibrated results can be saved in a data base. To save the values, enter the ‘Unique
ID’, ‘Creator Name’ and ‘Comments’ and press ‘Save’.

TP1 Calibrated values can be used for performing the TP2 Calibration and to
perform ‘Jitter Tolerance’ test.

Tektronix, PCle Gen 3 Link Equalization MOI 4
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sl TP1 Calibration — O *

Save Results

Unique ID

Creator MName
|Dperator |

Comments

< Back Mext = Cancel

Figure 21
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4.2 TP2 Calibration

The TP2 Calibration Wizard automates the calibration as per the Specification. You
will be prompted with diagrams to make certain test equipment connections, then
begin the automated calibration procedures, and store the results when completed.

4.2.1. TP2 Wizard

This wizard helps to perform the automated Eye Calibration and helps to store the
results in the Data Base

One of the below configuration can be selected (‘Type of Calibration”)

- ‘AddInCard’

- ‘System’

o=l TP2 Calibration — O X

TP2 Calibration

This wizard enables you to perform automated TP2 Calibration and store the results in the database.
This procedure sets R and DMSI levels to achieve a target eye opening.

Make sure to DESKEW the osdlloscope before running this wizard.

Select the DUT type to be calibrated and press the Next button to continue.

DUT Type
AddInCard ~

< Badk Cancel

Figure 22

4.2.2. Select the TP1 calibration file.

For performing the ‘Stressed Eye’ calibration, ‘Amplitude calibration’ results are
required. Use the TP1 Calibration drop down to select the required Calibrated file.
Press ‘Next’ once the selection is done.

Tektronix, PCle Gen 3 Link Equalization MOI 26



Tektronix, Inc.

a5 TPZ Calibration — O x
Select Calibrations
Select the AMPL calibration you want to use during this calibration.
TP1 Calibration
| [Example_TP1_Calibration] w
| <Back | Next> | Cancel |
Figure 23
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4.2.3. Eye Calibration Cabling Diagram:
Connect all the equipment as in the below diagram and then press ‘Next’.

Note: The connection diagram depends on the selection in 3.2.1. The connection diagrams
are different for ‘Add-In Card’ and ‘System’.

o5l TP2 Calibration — O >

TP2 Calibration Cabling Diagram

883 [Fiser) —=
FiX LANE 0 K

Gan 3CLE —ml

| 51 Combinar |o-{ 6 BLK - .‘\_ Gen 3 CER ¥ _~Txlaned

I: | \ & iraaet |
{I Sl Cornbiner ':T m—’ 9. (Man} & (0 e} |
(_J '*’@%‘ el
+T
BERTScope Quclloscope

- i

== =

[ Caf

AR,

5l She
DE Blocks

s Miri-Circuts
PN BLK- 1
Wb Disstom &1 Tek PN A T4-GEG0-00

i sagas! 2 pieces

< Back Mext = Cancel
Figure 24

4.2.4. Initialize Equipment

Application will initialize the equipment’s like, BERTScope and RT scope. It will
set the required impairments on the BERTScope and calibrates the signals using the
RT Scope. Press ‘Run’ to execute the instrument initialization and after initialization
press ‘Next’.

Tektronix, PCle Gen 3 Link Equalization MOI )3
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ot TP2 Calibraticn — O >

Initialize Equipment

Description Status
[BERTScope] Initizlize
[BERTScope] Setup Generator
[BERTScope] Disable S5C
[BERTScope] Configure Stress
[BERTScope] Load Test Pattern
[DPP] Disable Deemphasis

[RT Scope] Reset

[RT Scope] Setup Math

[RT Scope] Setup Ch3/Ch4 Vertical
[RT Scope] Setup Horizontal

[RT Scope] Setup Trigger

[RT Scope] Setup Acquisition

KA EEEEEEEE R E

[RT Scope] Setup Measuremeants

Clear All || Check All || Run |

‘ < Back || MNext = || Cancel |

Figure 25
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4.2.5. Select Calibration Levels

Application will show the stress targets as per the PCI Express® CEM Specification
Revision 4.0 Version 0.7. If user wishes to test the application with different stress
targets then they can change the values in this panel. Press ‘Next’ to go to next panel.

o5l TP2 Calibration — O *

Select Calibration Targets

Preset F7 ~

Freshoot B.5015] dB
Deemphasis -6.003| de
Amplitude 8005 my
DMSI 14.00 3 mv

R] 1505 ps (RMS)
51 12.50 1% ps

Eye Height 46,00 my

Eye Width 41,255 ps

[] start all calibrations automatically upon pressing "Mext” below

< Back Mext = Cancel

Figure 26
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Check the ‘Start all calibration automatically upon pressing “Next” below’, to start
the automatic calibration without having to press ‘Next’ in each of the panel/Step. If
this checkbox is un-checked then user should manually press ‘Next’ upon
completion of each of the calibration step.

4.2.6. Perform DMSI Calibration

a5 TP2 Calibration — m} X

DMSI Calibration

DMSI Calibration

1254 e
1004

50 /
25_/ //

0 1 T I 1 T T 1
0 50 100 150 200 250 300 350 400
DMSI Setting (mV)

< Back Next > Cancel

DMSI Measured (mV)

DMSI Cal

Figure 27

4.2.7. Perform SigTest Equalizer Selection
Press ‘Start’ to start the Equalizer selection. Press ‘Next” once done.

Tektronix, PCle Gen 3 Link Equalization MOI 31
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DFE

View CTLE
v]|

Table

7.00&]] |

7.3[3] mv

a5l TP2 Calibration (]

Sigtest Equalizer Selection
Description Preset CTLE EW (ps) EH (mV) EA DFE
1 P7 7.00 69.7 49.5 3452 7.3
2 P7 7.00 70.1 49.8 3492 7.2
3 P7 7.00 69.9 49.9 3486 7.3
4 P7 7.00 69.8 49.7 3473 7.3
5 P7 7.00 69.9 49.6 3466 7.3
6 P7 7.00 69.1 50.1 3463 7.3
7 P7 7.00 69.9 49.0 3424 7.3
8 P7 7.00 69.0 49.5 3419 7.3
AVERAGE(1-8) P7 7.00 69.7 49.6 3459 7.3
SELECTED P7 7.00 69.7 49.6 3459 73

| <Back || Next> || Cancel |

Figure 28

In this step, application selects the required equalizer. Application performs 3
captures and analyze them. If there are any suspicious results, then that result will
be marked as ‘Bad’. Application displays ‘Average’ values for each of the setting
and displays ‘Selected’ setting.

Tektronix, PCle Gen 3 Link Equalization MOI
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4.2.8. Perform RJ Eye Opening Sweep

This step sweeps the Rj values and find the Eye area. It shows the impact of Rj on
eye area. Press ‘Start’ to start the sweep and once the Eye-opening sweep is done,
press ‘Next’.

a5 TP2 Calibration — O X

RJ Eye Opening Sweep

Fixed Parameters

Name Value Setting
DMt 14.00mv 31.97mV

Sweep Result

Descripton RJ(ps (R... RJSettin... EW (ps) EH (mV) EA CTLE DFE Tap A
23 250  [2600 [so.s0 (4883 (2480  [7.00 |73 |
24 250 2600  |4971  [4816 (2394  (7.00 |73
AVERAG.. 2.50 2600  50.88 4820 2453  7.00 7.3

25 3.00 (3100  |4821 (4728 (2279  [7.00  |7.3

26 3.00 [31.00 |4472  |a790 (2142 [7.00 |73

27 3.00 [31.00 |47.99  |47.42 (2276  [7.00 |73

28 3.00  [31.00 |4728 (4652|2200 700 |73

29 3.00  [31.00 4544 (4648 2112 |7.00 7.3

30 13.00 31.00 (4618 [48.53 (2241 [7.00  |7.3

31 3.00  [31.00  |45.84 (4428 (2020  [7.00 |73

32 3.00 (3100 |4570  |47.86  |2187  |7.00 |73 |
AVERAG.. 3.00  31.00 4642  47.03 2183 700 73 v
View
Table v Start

< Back Next > Cancel

Figure 29

4.2.9. Perform DMSI Eye Opening Sweep

This step sweeps the DMSI values and finds the Eye area. It shows the impact of
DMSI on eye area. Press ‘Start’ to start the sweep and press ‘Next’ once it is done.

I ——
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a5 TP2 Calibration - O X

DMSI Eye Opening Sweep

Fixed Parameters

Name Value Setting
RJ |3.28ps (RMS) 33.96%U1
Sweep Result

Descripton  DMSI (mV)  DMSISet... EW (ps) EH (mV) EA CTLE DFE Tap A
23 38.00  [107.00 (3013 [4194  [1641 17.00 73 '
24 38.00 107.00 [40.37 4167 1682 7.00 7.3
AVERAG.. 38.00  107.00 39.65 4159 1649 7.00 7.3

25 50.00  |145.00 [37.27  [37.73  [1406 |7.00 7.3

26 50.00  |145.00 3732 3889  |1452 7.00 7.3

27 5000  |145.00 [3713 (3779|1403 17.00 73

28 5000  |145.00 [3652  39.24  |1433 17.00 7.3

29 5000  |145.00 [37.12 3875 1439 17.00 7.3

30 50.00  |145.00 3641 3878|1412 17.00 7.3

31 50.00 14500 3630  [3632  |1318 17.00 7.3

32 50.00 145.00 3642  |39.39 1435 7.00 7.3
AVERAG... 50.00 14500 36.81  38.36 1412 700 73 v
View
S

< Back Next > Cancel

Figure 30
4.2.10. Review Stressed Eye Results

In this step, application adjusts the Rj and DMSI to achieve the required eye targets.
Application captures three waveforms for the analysis. If there are any bad results,
they are discarded from the results. Press ‘Next’ after the results are reviewed.

I ——
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sg! TP2 Calibration - o X
Review Stressed-Eye Results

Eye Target: Width = 45ps, Height = S0mV

bescptor G5 M Sewng  sewng ™ miw e O D
RMS) ()  (mv)

- (140 [340 |32 431 [4s0 [10a1 (70 |73
2 328 (140 (340 |32 |420 (475 |1997 |70 |73
3 328 (140 (340 |32 |434  |480 (2083 (7.0 7.3
4 328 (140 (340 |32 (443|461 (2040 |70 |73
5 328 (140 (340 |32 |437  |472 (2064 |70 |73
6 328 (140 (340 |32 (448|474 |2121 |70 |73
7 328 (140 (340 |32 |438  |47.3 (2060 (7.0 |73
8 328 (140 (340 |32 |e27 (421 |1797 |70 |73
AVER.. 3.28 140 340 32 435 463 2014 7.0 7.3
R DMSI

pe (RMS) v e ||

| <Back || Next> || cancel |

Figure 31
4.2.11. Save Calibration results:

Calibrated results can be saved in a data base. To save the values, enter the ‘Unique
ID’, ‘Creator Name’ and ‘Comments’ and press ‘Save’.
Calibrated values can be used for doing the ‘Jitter Tolerance’ test.

|
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o= i

Save Results

Unique ID
TPz _AIC

Creator Mame

Operator

Comments

Success|

Save

[ < Back H Mext = ] [ Cancel ]

Figure 32

I ——
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TEST MEASUREMENTS
[2.4.1] Add-In Card Transmitter Initial TX EQ Test for 8.0 GT/s

Purpose: Test verifies that the add-in card will start with the correct TX EQ preset
at 8 GT/s requested through the protocol.

Test Setup: As per Test Setup shown in Figure 1.
Test Procedure:

1. Make the setup Connection as shown in the Figure 1, Tx lanes other than lane
under test can be terminated with 50-ohm terminations.

2. Launch the BERTScope PCIE4.0 Receiver Testing app and click on
Preferences and configure the Oscilloscope to Sample rate 50GS/s, Record
Length 10M. Set the Channels according to connection (Figure 1) and
Bandwidth at least 16GHz as shown in Figure 33 in LEQ Test Panel inside
Tests tree view (This is one-time Configuration).

3. Initialize the BSX Series BERTScope using PC based PCle 3.0 Test
application as shown in Figure 34 and train the DUT and negotiate to 8.0 GT/s
requesting Preset Value (Shown in Figure 37) as the initial preset for the DUT.
The test equipment does not request any TX EQ adjustments in phase 3.

[ Preferences_PCIE3.0

All Defaults Page Defaults Save Restore Import Cancel

Figure 33

Tektronix, PCle Gen 3 Link Equalization MOI 37



Tektronix, Inc.

Link EQ Test

Initialize BERTScope

Description Status

Initialize Clocking

Initialize SSC

Initialize Generator

Initialize Detector

Clear Stresses

Set Generator Delay

Set DPP

Set Stresses

HEEEEE R E]E

Set Deemph/Prashoot

CearAl | Checkal [ Rin |

| < Back || Next > || Cancel |

Figure 34

Link EQ Test

Configure Link EQ Test

Test Length

Duration 12513 sec
[] confidence 26424 £ | oy at 1E-12

Stress Values

® Calibrated O Manual O Raw

g (s oust 1600%] mv
53 12.50 2| ps Amplitude 800.0 7| mv

| < Back || Next = || Cancel |

Figure 35
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4. Enable the Power Switch Automation and load the Script .exe file which will
Power ON the DUT during loopback as shown in Figure 36.

Link EQ Test

Initiate Loopback
Loopback Request Log Block Log Gen3 EQ Status

Power Switch Automation

M IC:\Users\slmmarS\Desktop\PowerUSB_Bharies\PowerUSB.exe “ Browse |

[ <o | [wees | [ ol |

Figure 36

5. Check all or any Preset and click Run to put the DUT into Loopback and get
the Values in the Measurement Panel as shown in Figure 37. If Step 4 is not
enable then Power on the DUT when Red Flash message “Power ON DUT”
shows up in Initiate Loopback Panel.
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Link EC Test

Add-In Card Tx Initial TX EQ Test

Preset Value Preshoot (dB) De-emphasis (dB) Vb (mv) Result
PO
P1
P2
P3
P4
P53
PG

P7

=3

JEEEEEEEEA

Po

DUT_ID| | cearal || checkal || rin |

| < Back || Mext = || Cancel |

Figure 37

6. Scope gets trigger once DUT goes to loopback capture the waveform and
name it as preset value to uniquely identify (Waveform will have saved at
Oscilloscope C:\temp\LinkEQ\<DUT_ID>).

7. Use the SigTest Transmitter Preset Test option to read the saved waveform
files and compute the preset values from these. All preset values computed
must be within their specified limits.

8. For report Click “Next” and save the test execution.
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BERTScope PCIE3.0 Receiver Testing

RECEIVER TEST RESULTS

Printed 3/2/2018 4:08:57 AM

Information
Name: 242 Bld27 Date/Time: 3/2/2018 6:08:32 AM
Creator: Niveditha DUT Type: AddInCard
Deszcription: AIC
Comment:
| Test Calibrations

TP2: [Example AIC Cal]

BSC 5/N: 280094

2.4.1 Add-In Card Transmitter Initial TX EQ Test

Lane0
DUT fial. | peecpooe ) | Limies (Lo [argins Low | . 2 - | s (Lo [aargine Low| ot | Recur
High) (dB) || ,HIgh) (dB) High) (dB) || ,HIgh) (dB)
PO 0.000 0.0 0.0 -6.13 -1.5.-43 1:37 ;163 21351 Pass
P1 0.000 0.0 0.0 -3.60 45_-25 09.11 2853 Pass
P2 0.000 0.0 0.0 -4.52 -59.-29 1.38, 1.62 256.5 Pass
P3 0.000 0.0 0.0 -2.45 -35.-15 105,095 3257 Pass
P4 0.000 0.0 0.0 0.000 0.0 0.0 431.9 Pass
P6 2454 15535 0.954,1.046 0.000 0.0 0.0 325.6 Pass
P8 3.966 25.45 1.466 . 0.534 -3.96 45.-25 0.54.146 2063 Pass
P9 3.636 25,45 1.136, 0.864 0.000 0.0 0.0 2842 Pass
Figure 38

Observable Results: All Preset value should be within specified limits below.

Preset Preshoot | De-emphasis
Number (dB) (dB) c-1 c+1| Va/Vd Vb/Vd
P4 0 0 0 0 1 1
P1 0 -35+1dB 0 -0.167 1 0.668
PO 0| -60+1.5dB 0 -0.25 1 0.5
P9 3.5+1dB 0 -0.166 0 0.668 0.668
P8 3.5+1dB -3.5+1dB| -0.125 -0.125 0.75 0.5
P7 35+1dB -6.0+1.5dB -0.1 -0.2 0.8 0.4
P5 1.9+1dB 0 -0.1 0 0.8 0.8
P6 25+1dB 0| -0.125 0 0.75 0.75
P3 0 -2.5+1dB 0 -0.125 1 0.75
P2 0| -44+15dB 0 -0.2 1 0.6

Table 1: Tx Preset Ratios and Corresponding Coefficient Values

]
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[2.5.1] Add-in Card Transmitter Link Equalization Response Test for 8.0 GT/s

Purpose: To Verify that the add-in-card respond correctly to transmitter
equalization commands sent via the link protocol.

Test Setup: As per Test Setup shown in Figure 1.

Test Procedure:
1. Make the setup Connection as shown in the Figure 1, Tx lanes other than lane

under test can be terminated with 50-ohm terminations.

2. Configure the Oscilloscope to Sample rate S0GS/s, Record Length 10M.Set
the Channels according to connection (Figure 1) and Bandwidth at least
16GHz as shown in Figure 33 in Preferences LEQ Test Panel.

3. Initialize the BSX Series BERTScope using PC based PCle 3.0 Test
application and train the DUT and negotiate to 8.0 GT/s by setting the Initial
Preset and Preset Value in Figure 40.

4. Enable the Power Switch Automation and load the Script .exe file which will
Power ON the DUT during loopback as shown in Figure 39.

Link EQ Test
Initiate Loopback
Loopback Request Log Block Log Gen3 EQ Status
Step Status
SR D R B EEEY Setting PE to 3.50dB, and DE to -6.00dB OK
Clear Stresses Clear Stresses OK
Configure Loopback Configure Loopback OK
Load Sequence Loaded sequence OK
Init Loopback Loopback OK
Validate Loopback Reports OK
Check Detector Clock Detector clock is OK
Autoalign Detector Detector Autoalign OK
Check Detector Sync Detector sync is OK
Success DUT is in Loopback mode
Start
Power Switch Automation
[C:\Users\skumarS\Desktop\PowerUSB_Bmaries\PowerUSB.exe ] l Browse
< Back Next > Cancel

Figure 39
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5. Check all or any Preset and click Run to put the DUT into Loopback and get
the Values in the Measurement Panel as shown in Figure 40 (Use the default
combination of Initial Preset and Preset/Coefficients Value to get the
maximum electrical changes in waveform). If Step 4 is not enable then Power
on the DUT when Red Flash message “Power ON DUT” shows up in Initiate

Loopback Panel.
Link EC} Test
Add-In Card Tx Link EQ Response Test
i ~
'I;,nrgi:;t C;ssztj(jaeﬁ (Pdrséﬁhoot FdeB-]emphasis Vb (v} El_eesc;glnﬁgle ;;DSEDDCnDsIe Coefficients  Result
Time (ns) Time (ns)

P4 ~ PO

P4 ~ | PO(Cursors)

P4 ~|p1

P4 ~ | P1(Cursors)

P4 ~|p2

P4 ~ | P2(Cursors)

P7 ~|p3

P7 ~ | P3(Cursors)

P7 ~|p4

P7 ~ | P4(Cursars)

P7 ~|ps

P7 ~ | P5{Cursors)

P7 ~|P6

P7 ~ | PB(Cursors)

P4 ~|p7

P4 ~ | P7(Cursors) w

Clear Al Check All Run
< Back Mext = Cancel

Figure 40

6. Scope gets trigger once DUT goes to loopback capture the waveform and
name it as preset value to uniquely identify (Waveform will have saved at
Oscilloscope C:\temp\LinkEQ\<DUT_ID>).

7. Use scope based PCle protocol decoder to decode PCle packets from Tx and
Rx to calculate the response time.

8. Use the SigTest Transmitter Preset Test option to read the saved waveform
files and compute the preset values from these. All preset values computed
must be within their specified limits.

9. For report Click “Next” and save the test execution.
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BERTScope PCIE3.0 Receiver Testing
RECEIVER TEST RESULTS
Printed 3/18/2018 7:44:47 FM

Name:2 5 1 Date Time: 3/192018 2:44:35 AM
Creator: Suryakant DUT Type: AddInCard
Description:

ipti
Comment: Gend Completed 12Min

TP2:TP2-Cal B30033 BSC 5/N:280094

: Electrical Protocol | Dectrical/
DUT Luital | DUT Reguest|p, 0o Vb(v) | Eleemieal | peopope m Respomse. m —

Preset Preset % | Time (ns) TI:IIIB( l;lg’:rgm Time (=) 'l'lme( :g’:rgm TI'I'II(B nl;;-“
] 7 0000 1066 103.0 7 1701 T80 1000 Fas
2] 7] 0.000 611 1147 1833 1736 %64 1000 Fast
2] 2] 0000 360 133 T86.7 1530 561 1000 Pass
B I 0000 3007 e X} 650 S0 1000 Pt
7 1 0,000 1065 [BIE] 56 576 524 1000 Fass
B I 1506 3301 bR 757 Tis ] 1000 Fass
B s 1310 3091 1251 U719 1746 554 1000 Past
] i 77 Tess 59 588 1 708 892 1000 Fass

2] I R 051 1090 o1 T60.7 8303 1000 Fass BAT8)
B 5 3710 2651 1150 35 1636 5364 1000 Past {11,320
: Electrical Protocol | Electrical/
DUT Initial [DUT Request Vomvy | Eleetrical | poopopse | Erotocol || peoonce [ Frotocol

2] PO[047,16 0.000 1937 8757 912.43 1618 5352 1000 Fass
2] L0 0.000 2610 556 CNE] 1544 ST 1000 Pass
1 F2{030.5 0.000 pERE] LA 90455 o6 EEE] 100 Fas
B P30338 0.000 3049 1549 S50 1656 ] 1000 Fass
P PI0630 0.000 108 1065 5505 66 EEER] 00 Pass
B F5(6370 EbIN) 5.1 5540 7% W] 1000 Fa:
B PE(8.53.0 3048 1145 5852 617 5383 1000 Fass
2] A, i) 1635 1013 5987 76 EERE] 00 Pass
2] BEAG || i0% 02 1014 58 552 3 1000 Fa:
BT FOLIL20] | 56% 614 S 8832 1600 =0 1000 Fass

Note:'NA' not applicable due to minimal electrical changes for response time OR in case of Sigtest not run for the Preshoot/De-emphasis/'Vb results

Figure 41

Observable Results: Test is PASS if the time response is less than 1 us. Test fails
if time response is greater than lus.
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[2.10.1] System Board Transmitter Link Equalization Response Test For 8.0 GT/s

Purpose: To Verify that the System respond correctly to transmitter equalization
commands sent via the link protocol.

Test Setup: As per Test Setup shown in Figure 2.

Test Procedure:
1. Make the setup Connection as shown in the Figure 2, Tx lanes other than lane

under test can be terminated with 50-ohm terminations.

2. Configure the Oscilloscope to Sample rate S0GS/s, Record Length 10M.Set
the Channels according to connection (Figure 2) and Bandwidth at least
16GHz as shown in Figure 33 in Preferences LEQ Test Panel.

3. Initialize the BSX Series BERTScope Bit Error Rate Tester in PC based PCle
3.0 Test application and train the DUT and negotiate to 8.0 GT/s by setting
Preset/Coefficients Value (Shown in Figure 43) and Initial Preset sets from
System DUT.

4. Enable the Power Switch Automation and load the Script .exe file which will
Power ON the DUT during loopback as shown in Figure 42.

Link EQ Test
Initiate Loopback
Loopback Request Log Block Log Gen3 EQ Status
Step Status
SRS GLIIDEEN B EE S Setting PE to 3.50dB, and DE to -6.00dB OK
Clear Stresses Clear Stresses OK
Configure Loopback Configure Loopback OK
Load Sequence Loaded sequence OK
Init Loopback Loopback OK
Validate Loopback Reports OK
Check Detector Clock Detector clock is OK
Autoalign Detector Detector Autoalign OK
Check Detector Sync Detector sync is OK
Success DUT is in Loopback mode
Start
Power Switch Automation
{C:\Users\skumarS\Desktop\PowerUSB_Binaries\PowerUSB.exe ] l Browse
< Back Next > Cancel
Figure 42
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5. Check all or any Preset and click Run to put the DUT into Loopback and get
the Values in the Measurement Panel as shown in Figure 43. If Step 4 is not
enable then Power on the DUT when Red Flash message “Power ON DUT”
shows up in Initiate Loopback Panel.

Link EQ) Test

System Board Tx Link EQ Response Test

Electrical Protocol 63
Vb (mv) Response Response Coefficients  Result
Time (ns) Time (ns)

Preset/Coefficients  Preshoot De-emphasis
value (de) (dB)

PO
PO(Cursors)
P1
P1(Cursors)
P2
P2(Cursars)
P3
P3(Cursors)
P4
P4(Cursars)
PS5
P5(Cursors)
P6
P6(Cursors)
P7
P7(Cursors) v

DUT_ID Clear Al Check All Run

< Back Next > Cancel

Figure 43

6. Scope gets trigger once DUT goes to loopback capture the waveform and
name it as preset value to uniquely identify (Waveform will have saved at
Oscilloscope C:\temp\LinkEQ\<DUT_ID>).

7. Use scope based PCle protocol decoder to decode PCle packets from Tx and
Rx to calculate the response time.

8. Use the SigTest Transmitter Preset Test option to read the saved waveform
files and compute the preset values from these. All preset values computed
must be within their specified limits.

9. For report Click “Next” and save the test execution.
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BERTScope PCIE3.0 Receiver Testing
RECEIVER TEST RESULTS
Printed 3/16/2018 3:22:05 FM.

Name:2 10 1 Date/Time:3/162018 10:21:21 PM
Creator: Suryakant DUT Type: System
Description: System

Comment:P7 As Default Init Preset in System.

TP2:[Example System Cal] BSC 5/N:280094

o Electrical /
Preshoot Preshoot Electrical ! Protocol ol Protocol DUT
DUY Initial [ DUT Request| pyecpaot (d)| Limits (Low , [Margins (Low| D= g | Limi | [Marg Respouse | (B0 | Recponse | REPOSE | Recpouce | Resut | Reported
High) (dB) | , High) (dB) | Time (ns) (as) €8] Time (n3) (as) E Tnn(eni’-l-ﬂ Coefficients
P4 P 0.000 0.0 0.0 -6.3] 162.2 $378 3912 608.8 1000 Pass 0248
P4 Pl 0.000 0,0 0,0 -3 187.9 812.1 398.1 601.9 1000 Pass 0275
P4 7] 0.000 0.0 0.0 -4.11 2094 ET] 4208 3792 1000 Pasz 0,26.6
P4 P3 0.000 0.0 0.0 ) 1059 041 4527 3473 1000 Pass 0384
P4 P4 0.000 0.0 0.0 0.000 1917 8083 4806 3194 1000 Pass 0320
P4 B3 1.964 09,29 1.064 . 0.936 0.000 1948 8052 4034 396.6 1000 Pass 329.0
P4 P6 2451 1:5:35 0.931, 1.049 0.000 1928 8072 4182 3818 1000 Pass 280
P4 P8 4127 235,43 1.627,0.373 411 196.3 803.3 3915 23 1000 Pass 4244
P4 P 3.240 25,45 0749, 1.251 0.000 187.1 8129 426.6 3734 1000 Pass 5,27,
. Electrical Promcsl | lectrical/
DUT Initial || Coefficients S De- Electrical | poononse || Protocol | popong, | Protocol
Preset value has Response |1 \fargin | BEPONSE | oo Morgin|| Respomse | Result
. High) (dB) Time (ns) (o) Time (ns) (s) Tnn&;mt
P4 PO{0.248 0.0 -6.37 200.7 1993 4012 3088 1000 Pass
P4 P1{0.213 0.0 ENL] 190.7 809.3 396.2 603.8 1000 Pass
P4 P2{0,26,6 0.0 412 191.0 809 14 3326 1000 Pass
P4 P3{0.284 0.0 -4 1913 808.7 400.8 3992 1000 Pass
P4 P4{0.32,0 0.0 0.000 183.1 814.9 4101 389.9 1000 Pasz
P4 P5{3,29,0 1.07, 0. 0.000 1854 814.6 4212 5728 1000 Pass
P4 P6{4.28,0) 0943, 1 0.000 1795 820.5 4432 3508 1000 Pass
P4 PE[4.244 1641, -1 1372 8128 4183 915 1000 Pasz
P4 P9{3,27,0 0747, 1. 0.000 161.9 808.1 4179 382.1 1000 Pass
Note:'NA' not applicable due to minimal electrical changes for response time OR in case of Sigtest not run for the Preshoot/De-emphasis/'Vb results

Figure 44

Observable Results: Test is PASS if the time response is less than 1 us. Test fails
if time response is greater than lus.
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[2.13.1] Add-in Card Receiver Link Equalization Test at 8.0 GT/s

Purpose: To Verify that the add-in card will correctly negotiate with its link partner
to adjust the partner’s transmitter equalization appropriately.

Test Setup: As per Test Setup shown in Figure 3.

1. Connect the Test Equipment.

2. Insert the add-in card under test into the calibration revision 3.0 CBB without
power. The signal source should be connected to the Rx lane under test on the
CBB riser card, the receiver of the BERT Scope should be connected to the
Tx lane under test on the CBB main board. Other TX lanes can be terminated
with 50-ohm terminations or unterminated — as requested by the device under
test operator.

3. Configure the BERTScope transmitter to initially transmit with Initial Preset
(Generators) shown in Figure 47 at 8.0 GT/s.

Link EC} Test
Configure Link EQ Test
Sync Timeout Ble] sec [J Sync using Grab-n-Go
Error Limit =
Test Length
Duration 12515 sec
[1 confidence 26.424 % | op at 1E-12
Stress Values
@ Calibrated O Manual O Raw
RJ 2.42 7| ps (RMS) DMSI 16.00 = | mv
5] 12.50 2| ps Amplitude 800.0 2 [ mv
< Back Next > Cancel
Figure 45
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Use the Calibrated Stress Values as shown in Figure 45.

Have the BERTScope train the DUT and negotiate to 8.0 GT/s.

Have the BERTScope run the link equalization protocol.

Enable the Power Switch Automation and load the Script .exe file which will
Power ON the DUT during loopback as shown in Figure 46.

NSk

Link EQ Test
Initiate Loopback
Loopback Request Log Block Log Gen3 EQ Status
Step Status
SO EEN S Setting PE to 3.50dB, and DE to -6.00dB OK
Clear Stresses Clear Stresses OK
Configure Loopback Configure Loopback OK
Load Sequence Loaded sequence OK
Init Loopback Loopback OK
Validate Loopback Reports OK
Check Detector Clock Detector clock is OK
Autoalign Detector Detector Autoalign OK
Check Detector Sync Detector sync is OK
Success DUT is in Loopback mode
Start
Power Switch Automation
|C:\Users\skumarS\Desktop\PowerUSB_Binaries\PowerUSB.exe ] [ Browse
< Back Next > Cancel

Figure 46

8. Check all or any Initial Preset (P7, P8, P1) and click Run to put DUT into
Loopback and get the values in the Measurement Panel as shown in Figure
47. If Step 4 is not enable then Power on the DUT when Red Flash message
“Power ON DUT” shows up in Initiate Loopback Panel.

9. Send the modified compliance pattern to the device under test

10.Verify that the error detector found no more than one errors in 10712 bits
transmitted.
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Link EQ Test

Add-In Card Rx Link EQ Test

. ) Final Final ) )
P fENS i D os AOSS g
P7

| rs
M| p1

| cearal || checkal | [ Run |

|4Ihd(||llext>||€a1cel|

Figure 47

11. For report Click “Next” and save the test execution.
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BERTScope PCIE3.0 Receiver Testing
BECEIVER TEST RESULTS
Printed 3/23/2018 3:49-22 PM

Name:RX_EQ2 13 1Test DateTime: 3/23/2018 10:49:13 PM
Creator: DUT Type: AddInCard
Description:

Comment: Done as Init P7 P8 P1 With Stresz

TP2: TP2-Cal B30053 BSC S/N:280094
[ 2132AddinCardReceiver Link EqualizationTest
Initial Preset | Final Preset |  Final Final De- ) L
(Generator) | (Generator) |Preshoot (dB)|emphasis(@B)| Dt i 4t f{;ﬂmﬁﬁ S
Pl NA 0 0 L0le012 0 0.002000 0,63.0 Pa=:
% 2 0 0 T0le0lz 0 0.002000 = Pass
Pl 2 0 0 T0le012 0 0.00000 = Pas:
Loopback Request Log for preset P7
Request # Gen | Final Preset | "l Pre | pipg) Cursr || Final Post- T (u] Valid
0 3 NA 0 a7 1 0 x
1 3 7 A A A BL =
2 3 7 NA NA NA 3.0 =
3 3 A 0 ry) 16 161016 x
3 3 P NA NA NA 16103 x
5 7 7 A NA A 16104.08 =
5 7 NA 1 & 0 2056214 x
7 7 NA 3 0 302764 =
Loopback Request Log for preset P8
Request £ Gen | FimalPreset | "ol PYe | Fipg] Cursor | Final Post T"‘(’:;]"P Valid
0 3 NA 0 T 18 0 x
1 3 1 NA NA NA 16 x
) 3 7 NA NA A 5 =
3 3 NA 1 & 0 15385.55 x
1 3 NA 0 3 1622107 =
5 3 NA 0 Y] 16 17238.88 x
5 1 7 NA NA NA 1726032 x
7 7 7 A ™A NA 1726236 B

Loopback Request Log for preset P1

Tinal Pre- || Final Post- || Timestam 3
Request # Gen Final Preset |~ o2 ° " | Final Cursor | ~'0% _°8 (as) P Valid
0 3 NA 0 17 16 0 x
1 3 4 NA NA NA 1.08 x
2 3 4 NA NA NA 3.14 x
3 4 NA 0 17 16 14042 8 x
1 4 4 NA NA NA 1494396 x
3 1 1 NA NA NA 14946.12 x

Figure 48

Observable Results (Pass/Fail Criteria): No more than one-bit error.
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[2.14.1] System Receiver Link Equalization Test for 8.0 GT/s

Purpose: To Verify that System will correctly negotiate with its link partner to
adjust the partner’s transmitter equalization appropriately.

Test Setup: As per Test Setup shown in Figure 4.

1. Insert the calibration revision 3.0 CLB into the system under test without
power. The signal source should be connected to the Rx lane under test on the
CLB, the receiver of the BERT Scope should be connected to the Tx lane
under test on the CLB. The CLB 100 MHz clock output from the system under
test shall be connected to the BERTScope and drive the BERTScope
transmissions after being filtered by a PCI Express 3.0 base specification
compliant PLL or equivalent. Other TX lanes can be terminated with 50-ohm
terminations or unterminated — as requested by the device under test operator.

2. Configure the BERTScope transmitter equalization to match the initial TX

EQ preset at 8 GT/s requested by the system board under test. This can be

observed using separate protocol analysis equipment if necessary.

Have the BERTScope train the DUT and negotiate to 8.0 GT/s.

Have the BERTScope run the link equalization protocol.

5. Enable the Power Switch Automation and load the Script .exe file which will
Power ON the DUT during loopback as shown in Figure 50.

Rl
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Link EQ Test
Configure Loopback
Basic  Advanced Block Log
[“| Use Link Equalization
Link # Preset

tne # prasoo: .
Frs peerwriss | 5993 4p

[ Find Safe Sampling Paint Preset/Hint |PO_0  ~

|4Ihd(||llext>|| Calcel|

Figure 49

Link EQ Test
Initiate Loopback
Loopback Request Log Block Log Gen3 EQ Status

Step Status

Power Switch Automation

%] IC:\Users\skunarS\Desktop\PoweﬂlSB_BharB\PowerUSB.exe

Figure 50

Tektronix, PCle Gen 3 Link Equalization MOI 53



Tektronix, Inc.

6. Click on Run to put DUT into Loopback and get the values in the
Measurement Panel as shown in Figure 51, Any Preset (default P7) can be
select from Configure Loopback panel as shown in Figure 49 and same will
reflect as Initial Preset (Generator). If Step 4 is not enable then Power on the
DUT when Red Flash message ‘“Power ON DUT” shows up in Initiate
Loopback Panel.

7. Send the modified compliance pattern to the device under test

Link EC Test

System Rx Link EQ Test

Final Final
Preshoot Deemphasis Errors
(dB) (dB}

Final Coefficients
(Generator)

Initial Preset Final Preset

(Generator) {Generator) Result

| cearar || checkal | [ Run |

| < Back || Mext = || Cancel |

Figure 51

8. Verify that the error detector found no more than one errors in 10712 bits
transmitted.
9. For report Click “Next” and save the test execution.
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BERTScope PCIE3.0 Receiver Testing
RECEIVER TEST RESULTS

Printed 3/23/2018 3:49:22 PM

Name: RX_EQ2_1_1Test Date/Time: 3/23/2018 10:49:15 PM
Creator: DUT Type: System
Description:

Comment: Done as Init P7 With Stress

TP2: TP2-Cal-B30033 BSC 5/N: 280004

o ! . ; Final
Initial Preset || Final Preset Final Final De- : z
(Crmerator) || (Ceassatur) || Preshost (4B)|| emphass@By | = I e :mg SR
[ p7 [ ~a 0 [l 0 [ toteoiz | 0 | oooe000 || 0.63.0 | Pass
Loopback Request Log for preset P7
Request # Gen | FinalPreser | "odPY | Final Cursor | FimalPost- | Thmestamp || yqjiq
ursor Cursor (us)
0 3 NA 0 47 16 0 %
1 3 NA NA NA 119 x
C 2 5 ] [~ | ~a | wa [ s [ x|
3 4 NA 0 47 16 16101.6 %
4 4 NA NA NA 16103 X
C 5 I+ ] [ ~a | ~a | ~a | teoas | x|
6 4 NA 1 62 0 20562 14 x
7 4 NA 0 63 0 30277.64 x
Figure 52

Observable Results (Pass/Fail Criteria): No more than one-bit error.

Tektronix, PCle Gen 3 Link Equalization MOI



