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Disclaimer

Presentation Disclaimer: All opinions, judgments, recommendations,
etc. that are presented herein are the opinions of the presenter of the
material and do not necessarily reflect the opinions of the PCI-SIG®,
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= _ Receiver Testing
Basics/Reasons

At the simplest level, receiver
testing is composed of:

1. Send impaired signal to the
receiver under test

2. The receiver decides
whether the incoming bits
are a one or a zero

.

APattern Generator

AStress 3. The chip loops back the bit

stream to the transmitter

4. The transmitter sends out
AError Counter exactly the bits it received
5. An error counter compares
the bits to the expected
signal and looks for
mistakes (errors)

PCI-SIG Developers Conference Copyright © 2012, PCI-SIG, All Rights Reserved



Loy

Tx Eq

l / EH adjust

8 Gb PRBS

L

]
Vud

| {

. Long Calibration
Generator ——/

PCle 3.0 Stress Recipe
** (Base/CEM)

“L.—rﬂ Replica “[: Test
Iy Channel Equipment

R
Source

8
Source

/EW adjust

*From PCI Express Base Spec
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TP4 TP5 P2

L
Post processing scripts:
« Rx pkg model
* Behavioral CTLE/DFE
* Behavioral CDR

TP2P

EH between 25 and 35 mVPP
EW =0.30 Ul
Both at 10-12 BER

Figure 4-73: Layout for Calibrating the Stressed Jitter Eye

ADEIE
Tx Eq -20dB, -12 dB, -2.5dB IL at 4 GHz
l ' J\'ﬁ
: i ! i
8 Gb PRBS ; : Calibration H | Replica t:' Test
Generator Combiner -§—|D| Channel f; ! .U.| Channel — Equipment
) J g g i g
TP1 TP4 TP5 TP2
Y

Post processing scripts:
Rj Sj * Rx pkg model
Source || Source * Behavioral CTLE/DFE
/ * Behavioral CDR
Diff CM

iszp
Interference | | Interference

/ EH: depends on calibration channel
. 0.30 Ul <= EW <= 0.35 Ul
EH adjust Both at 10-12 BER

Figure 4-71: Setup for Calibrating the Stressed Voltage Eye
Copyright © 2012, PCI-SIG, All Rights Reserved



PCi ¢

™ Test Setup and Results

Optimized TxEq 100 MHz Refclk
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Generator Combiner ﬂ:—':EJ Channel f.[:::%.l Channel ).'— D
i i i i
TP1 TP4 TP6 Receiver
Under Test
Rj Sj
Source | | Source
Diff CM
Interference || Interference
A-(B3Z
Figure 4-72: Layout for Stressed Voltage Testing of Receiver
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Figure 4-74: Swept S Mask
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“Calibration

10

Preshoot Calibration

I ——
A Approaches

V Simulation
V Measurement

A Challenges =i
\ Simulation inputs pEmsmmecet

-

—

==

=

T T
-7.5 -5

V Test instrument setup

T
-2.3

T T
0 2.

T
7.3

A Solutions m‘“‘“am
\V/ Correlation SEESSREEa=acoas
\V/ Automation
V Margining
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- Loopback

A Areas to investigate
V BIOS/ROM
V ISI
V Connectors
V DUT power
V PS Load
V Test fixtures
V Tx EQ '_
V Training pattern M_,

8 5, Description Passfal  Mean St Dov Max o

T2l m I e, [0 TN M 66 7 Pass | 0T OROMN | adows  DMmtws dmot 1
ral n I ng a p I u e & VXA, After DFE GPams BRIV 00000V BNV 113V 00000V 1
& VIXA_d, Afer DFE o Pass 162860V 00000V 162480V 1240V 0000V 1

L PO Vi DT PP AL ) Pass e S9.257a L7865V 19258 285680V 153648

Q ~ £ PCle ViKY PP Bl ) Pass L0y 82.920mW 100y TEY.00mV S43.00mWV 154592
\/ Stress cocktal oa oo e o o amons 1
- 4 PCle 1.TX, Before ¢ 101 0ps 101 70ps 1017088 QL0000

1
© Hotght 4, Afer Chan Loo0ey ooy 00000V ooy 1
4 PO LIX, Afer O, oo 00000 00000 LI000 1

V Over-emphasis
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Stress Faillure Root Cause

A Rj
V Clock system
V Silicon
A Sj
V Power supply
V PCB
V Rx Eq
A DM/CM
V Rx Eq
V Crosstalk
A Other failure root causes

Inject P P

| GENERATOR

SYNTHESIZER | +0 ppm

8,000.00 MHz 8,000.00 MHz CLOCK +
\ ! Ve
I Cffs: 400 Y
= Ampl: 700 my
sscpM | 9 e
J =50
Disabled DELAY CLOCK -
S s SUB-RATE -
EXTERNAL _)r\\_ Linked ko Clocki+)
CLOCK — —
Stressed Clock
50 Ohms &C
GENERATOR DATA + II
Pattern; User ERROR IMJECT
PATTERN File:dP(I:Ie_BG_Brutch-r Made: Marual Offe o
START Wfords: 66,520 == Typs: 1-Git Ampl: 300 my
& / [2-pages]
Disabled
e —

DATA - 11

| B —
EXTERNAL I = Disabled
PAGESEL - TRIGGER

Off Pattern Cycle

Gen: Lser 3,000,00 Mhitfs Det: User 3,000,00 Mbitfs BER: 0.00E+00

View

Back

Print

Config

(8 [l

Help

I

Local

V DUT Tx EQ Path (under or over emphasis)

V Clocking
V SSC
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Host Test Setup

— Tx out(Rear)
T - !

ATX Power

Supply
. (Out)

° Power Repeater
3.3V
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Card and Silicon Test Setup
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Importance of Margining

V What if you pass the test?
V What if your stress calibration is perfect?
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