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/ Physical Iayer-\ Data link/transaction
receiver test layer

J-BERT N4903B —complete
receiver tolerance

Digital Test Console

N4916B 4-tap de-emphasis « U4301A Protocol Analyzer

signal converter
* U4305A Exerciser

*Protocol Test Card

 Multiple probes with ESP

technology
-
\ _
N5990A automated B /
compliance and device \1, /

Qaracterization test softwary k /

[Automated compliance softwareJ [ X1 through x16 Analysis and Exerciser]
S

— accurate, efficient and upport, with industry’s only ESP probing
consistent technology
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CEM TX Measurement Challenges for PCle 3.0

-3 Agilent Technologies
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PCle 3.0 Compliance Test Overview

-« Physical layer

3.0 CLB and CBB fixtures
Add receiver and link equalization testing
New Sigtest
— Reference CTLE+DFE
— Test Channel Embedding
New Clock Tool

— Provides clock phase jitter test to 3.0 base specification
PLL Bandwidth

-

. . : Test Specs at or
Configuration Space close to 0.9
« Updated PCleCV for new fields and capabilities workgroup
approval

- Link & Transaction layer

« Run existing 2.0 tests at 8.0GT/s for 3.0 8GT/s capable devices
 New tests covering link equalization and other new features

- Platform Configuration

* Run existing tests at 8GT/s
 New tests for 3.0

Agilent Technologies




3.0 Transmitter Tests

~ « TX signal quality test

— Must pass with at least one preset
— Similar to 2.0 signal quality test/procedure
« TX preset test

— Verify DUT can generate all presets and equalization levels meet
spec requirements.

« Tx link equalization test

— Test that DUT changes TX EQ in phase 2/phase 3 and check
equalization levels with real traffic

Agilent Technologies
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Electrical Validation of Transmitters m
--]%EM Testing Procedures

Add-in Card Testing

Motherboard Testing
Figure 4
. Figure 3 0 |
-10 Worst Case Channel
5 20 Model PLUS Package
Model S21 Losses
10 Package Model S21 Loss & 30
ol E i
©

I | \ | | | | |
| | 0 25 5 75 10 125 15 175 20

! ! ! ! ! !

0 25 5 75 10 125 15 175 20 Frequency (GHz)
Frequency (GHz) [— dB(AICTx_Test_Embeda1_SigTest.5(2,1))]

|— dB(SystemTx_Test_Embed01_SigTest. 5(2,1))]

« Embed loss using Agilent InfiniiSim

« Embed loss using Sigtest Embed
Template selection

Agilent Technologies




Agilent InfiniiS

. Select Save Transfer Function

. Click OK
. When the operation completes
click OK

. When completed you will be
returned to the InfiniiSim setup
screen. Click Close.

. This will return you to the
Channel Setup Screen. Click
Close.

m Software (cont'd)

InfiniiSim Model Setup: 4 Port; Channel 1 - Channel 3 *

Application Preset Circuit Diagram View
|Add insertion loss of a fixture or cable ["] ® Measurement & Simulation Circuits

Save
Transfer
Function...

O Measurement Circuit Only
O Simulation Circuit Only

Save Transfer Function File As (Not Saved)
‘ ...3.0_Package_Model_Embedded.tf4 ‘ B

________________ Thu The Measurement Circuit describes the

sooe | ¢, ‘spoa conditions of the actual measurement.
50.00 P c 4 @ ;5000 The Simulggie= accsihas Hao
He " Scope conditions Select Save Transfer
" Transmitter Function
Legend Mzasuremeant Blocks Simulation Blocks

= Measurement Circuit C = Channel C = Channel
= Simulation Circuit

@ = Measurement Node

@ = Simulation Node

Chi-Ch3=Pors1-3+2-4

Computing Transfer Function...

Cancel

Computing Transfer Func...

Successful computation of

transfer function. When the transfer functions
QK | has finished being

r\l_\\ computed, click OK

Agilent Technologies




Embedded Waveform Display

« CH1-3is transformed with
InfiniiSim into the embedded
waveform (using hardware
differential channels).
Amplitude is slightly lower
due to added loss.

* A saved waveform of the
original waveform is shown
for comparison

« After InfiniiSim is applied,
you capture and save
waveform files normally for

post-processing with Sigtest.

Flln}

Control SQUW' Tr@)ﬂ

Utilities Demos Help 28 Mar 2011

Measure Analyze

Orlglnal
\

Embedded
Signal

4 InfiniiSim

Sampllng Mode Real Time Mode
Capture Time 3.20 us

Edge (1)

InfiniiScan OfFf

Agllent Technologies
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Testing Transmitters with SigTest
PCle Validation for PC devices

Signal Test 3.1.53

[Data Type :|Dual Purt Differential Combined W [Emibed

Test Mode | CEM | ™

Combined File IiII_2D'I 1\ExampleshAlC_TE stingdWendor_2_Slot_1_P0_Lane_0. bin Browsel

iz Fl= ey ||

M Erowse

ElocloFilz |

) Browse

[Elfah Fle Heq |

l B rowse!

Laoad and YWerify Data File |

Preset Te }i
-

Select System Test
Template supporting
embedded+CTLE=DFE

o
| POIE_2 D SvS |+] App Setti
Template Filz
| PCIE_3 8GE_DUAL_PORT_MULT| | :

v PCIE_3 BGB_DUAL_PORT_MULTI_CTLE_DFE

|

[ POIE_3_8GE_DUAL_PORT_MULTI_CILE=HFE_EMBEDDT

PCIE_3 8GE_DUAL_PORT_MULTI_CTLE_MoDFE
PCIE_3 8GE_DUAL PORT_MULTI_CTLE_NODFE_EMBEDO
PCIE_3 8GE_Fx_CAL

1 PCIE_3 8GB_Rx_CAL Fi

I T Tl W Yol T S PR P

|

Space Filter
[ata Flat

Eiztz Fil= ] 2] I | =S

el = | } Browse

EEEEENES | l Browsel
I

Load and Yerify Data File | -

Technology
FCIE_3_0 CARD b

Template File

Select AIC Test
Template supporting
e embedded+CTLE=DFE

[ PCIE_3_8GE_MULTI_CTLE_DFE_{/ ™

FCIE_3 8GB_MULTI_C —Hlps. S0y Test I
[ PCIE_3_8GB_MEHTT CTLE DFE_EMBEDQT_80ps 50
Murnber of et :
: 1600000 | Exit I
Intervals In File I
Ilorst Hon 1=t Jitrer: Yaltage Space
Transition Ewes | Transition Eiyes Histagrann Crata fresults HLF Lrata

. Agilent Technologies




Agilent N5393C TX Test Ap
| ﬁle View Help

D or | »® E 1 |

Task Flow _

SetUp |SelectTests I Configure I Connectl Run Tests I Results I Html Reportl

— Dewvice — Test Point m o
" PCIE1.0a v TransmiﬁerTestsI File View HEID‘
© PCIE11 I ReickTests |01 @ B | &' 2 0: 10 | & %IE|
" PCIE20
' Epiees Canl 10 SetUp Select Tests |Cnnﬁgure I Cnnnectl Run Tests I Results I Html Repart
&+ PCIE3.0 =0 AllPCI Express Tests
Device ID: =[] PCIE 3.0 Tests (8.0 GT/s)

|PCle_3.0_Device =-[0© Transmitter (Tx) Tests

= Signal Quality

------ O < unitInterval

------ < Ful swing Tx voltage with no TxEQ
------ < Min swing during EIEQS for full swing
------ O < Uncorrelated total jitter

------ O © Uncorrelated deterministic jitter

------ O < Total uncorrelated P

------ < Determinisic DiDD uncorrelated P

— Embed/De-embed | [ Saved waveform-

¥ Embed [T Use saved wavefo
Infinii Sim Setup

¥ Configure InfiniiSim

H 2| 3| 4

Select Tests

Configure

~ScopeChanpel ] ————— 0 ALY O Data dependent jitter
r o ~r E e 1| O © Pseudo package loss
. Off v .Band-.-ndm Limit |12000.00 =5 MHz Commect 4[]0 Equalization Pressts
2 Bort [ Filter Size #-[]© Common Mode Valtage
@ 4Port (Channels 1 &3) M2 Time Span
10.000 :
" 4 Port (Channel 1) =
R T Min Frequency Resolution Fun Tests Test: (None Selected)
.2 |1DD.DDD 3: MHz
5 384 —Apply Transfer Function

Description: (Select a Single Test)
Tranfer Function File

[Infiniium" Fitters\.DoNothing tf4 Browse

¥ Include Delay
Response Correction
100 = =

/| 0Tests |Chedk the test(s) you would like to run Connection: UMEMOWMN v

oK Cancel | Reset This Channel | Reset All Channels |

Agilent Technologies
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N5393C TX Test Application Preset Tests

Page 2ot 11

Summary of Results

Margin Thresholds De-emphasis Result for
Warning) <2 % each Gen3 Preset
Critical] =0 %
z # ctual -
Pass Failed |Trials Test Name \@Iue Margin|Spec Range
0 1 LLful swing Tx volage withno LEQ(PCESD.20 b%mw 35.8 % [800.0m V <= VALUE == 1.3000 V
0 ; o s p— 613978 |45.2 % | 7-5000 dB <= VALUE <= -4.5000
: . = £ Tx, Preshoot Preset #7 (PCIE 3.0, 8.0 GT/s)
0 ! = . : -3.6954dB |40 Reference: PCI Express Base Specification, Rev 3.0, Secfion 4.3.3.5.2, Table 416
0 1 Jg-g is Preset#2 | ) GTUs) -4.2832dB |48 ';—|Te;._ Surmman Pase | _T2st Description: | The purpose of this test is to verdy that the Preshoot{dB] of the fransmitter Tx at preset number P7 is within |
i ) . the conformance limits specified in Table 4-18 of the PCI Express Base Specification

a 1 e & s Prese ] =1 -2 .2623dB 38

| [Test Limits: [2.5000 dB to 4.5000 db] | [Preshoot 3.5257d8 |
] 1 Tx,_Preshoot Preset #5 (PCIE 3.0_ 8.0 GT/s) 1.7665dB 43 s S e T

Result Details R t Detail includ

- epor etall Includes

0 1 Tx, Preshoot Preset #5 (PCIE 3.0. 8.0 GT/s) 2237948 |38 |Vb PT 406.450m‘w’| |Vb P2 610.160m‘.-'| | Lane Number Lane D| | Connection P

=y waveform captures

ria
a 1 Tx De-emphasis Preset #7 (PCIE 3.0_8.0 GTis) -6.0455dB |48 useful for debug.
Trial 1: Preshoot
] 1 Tx,_Preshoot Preset #7 (PCIE 3.0 8.0 GT/s) 3.5287dB 45
] 1 Tx, De-emphasis Preset #5 (PCIE 3.0, 8.0 GTis) -3.2598dB 38
a 1 Tx Preshoot Preset #8 (PCIE 3.0_ 8.0 GT/s) 3.23554B 36
] 1 Tx,_Preshoot Preset #9 (PCIE 3.0 8.0 GT/s) 3.6573dB 42
_De-emphasis Preset #10 (PCIE 3.0_8.0 GTis) -7.7604dB 29




Find a someone that knows
how to use a VNA and - Create s-

measure the cable parameter file

e . f——al Lcarn waveform

Save s—.parameter file to e transformation software
USB drive and load on and correctly remove Analyze the data
ope loss

Option 2: Purchase the highest quality cables you can afford
and accept those losses in your measurements.

Agilent Technologies




Setup Checklist 1. Connect the PrecisionProbe Kit
cables from Cal Out to the thru and
into Channel 2 as shown below.

Setup Checklist

1. Connect your cable in place of the
thru between the PrecisionProbe cables
as shown below.

Setup Checklist

= Connect N Connect \/ Connect
Through Through Through
Connect - Connect \/ Connect
Cable Picture is an exarmple, Cable Cable
) channels may be different, .
Identify Identify = Identify Identify the cable that is being
Cal Cal Cal calibrated.
‘ choard
icthure is an exarnple m
( channels may be 32
different, 5
[]Fast Cal for Demo 2. After connection, press Measure to 2. Press Measure to measure your
initiate the cal. cable.
=

1. Measure Reference Plane

2. Measure loss of DUT cable

':: : Agilent Technologies

3. Save File




Source Cable for PCle 3.0
=

¥ =

Low Loss Phase Matched
3.5mm SMA compatible
precision cables (1M).

SMP/SMA
Adapters (10cm)

-3 Agilent Technologies
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File Control Setup Trigger Measure Analyze Utilities Demos Help

40.0 GSa/s 2.00 Mpts

O

Summary, frequency response magnitude
Channel 1: 7012SMP

= Cable Transmitted Response = Vtransmitted/Vincident === Cable Correction Fiter
=== Corrected Cable Response

Channel 1]E

Note point at which 10cm
cable adds to overall losses

Trigger:
Sampling Mode Real Time Mode
Capture Time 50.0 ps
Effective Res 25.0 ps/pt

Edge (1)

InfiniiScan Off

Frequency Response of Each Cable i

File Control Setup Trigger Measure Analyze Utilities

T&( [@/eo

Demos Help

GHz

Summary, frequency response magnitude
Channel 3: 7013SMP
=mmmm Cable Transmitted Response = Vtransmitted/Vincident wssssmm Cable Correction Fiter

| |
OHz 3.000 GHz

Compensation
produces ideal flat
response to 16 GHz.

e Scales |
Acquisition:

Sampling Mode Real Time

Capture Time 50.0 ps

Effective Res 25.0 ps/pt

8 Oct 2011 3:05 PM

Agilent Technologies




How much of a difference? = N

._IE,--._ Add-in Card Precision Probe Root Complex Precision Probe
Eye Height and Jitter Differences Eye Height and Jitter Differences

30.0% 30.0%

25.0%

/ 20.0% —
20.0% //A\ / \/\/\
10.0%
15.0% | SN

10.0% 0.0% (Average reduction in

jitter of 12.2%

Average eye height margin
5.0% Limprovement of 16.6%

-10.0% -

0 OO/ /\ - N v 4 N b % : \2\/1// \2\4//
. o /I — = T T T \ 1 Qﬂ/ (00
) N N
-20N% @ S N N z\\\o’ £ z\\o’ /\\\G’ /
-5.0% ~ &/ : &/ &) o &)
A ) AQ ) S S £
L L K L &R H R e 9 e 0
10.0% 2D el R T 30.0%
P FE e e o %
NP N VRPN N P\ A
PNV ONPS N AR S R S
S S -40.0%
-0 Increase in eye Height % Increase in eye Height
——=% Change in Jitter =% Change in Jitter

=R,

-3 Agilent Technologies
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Frequency Response of Each Cable T

Py

Raw 5 02-
Cables =+

[hift tial Signal V]

Dilterential Signal (3]
P~ N e~ = I
1 1 ] 1 ] 1 1 ] 1 |

Minimum Eye Height
Improvement from 100.16mV
to 120.43mV (20.2%)!

Precision
Probe
Cables

[ifterential Signal ]

Difterential Signal %)




PCle 3.0 Receiver Testing Preview (BASE/CEM)

-3 Agilent Technologies
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Practical considerations of 8GT/s Signﬁﬁg on R)
Mchltecture

- Effective data rate shall be doubled
« Existing infrastructure of PCs and servers shall be reusable, which means:

all PCle2-compliant channels shall also be compliant with PCle3

simulations showed: TX-de-emphasis not sufficient to achieve desired eye opening
= RX equalization is necessary

1. CTLE with seven different S DR R
“DC-attenuation” settings : ﬁ 1] © <Decision
peaking at 4 GHz : — \ -d; Circuit
2. Reference CDR specified by . \ L
OJTF with no peaking and VL \\ i N
10MHz BW B} N
3. One tap DFE e e e ww  we o | R I
with a limit for .8 11 | l
d1 of +/- 30mV // : DFE PPy -

4. Tl-type reference yal
package model “TTUH |

also specified 4 ) Refclk reference RX




Custom Test Board

& Replica
= Channel

@H |

|

|

I

|

I

|

I & Breakout
| =
|

|

|

|

N4903B|

@)@
O I
v
>
(2}
(@)

Internal
Loopback

Channel q

input parameters:
RJ = 2ps,rms

SJ = 0.1Ulpp
DM-SI =14mVpp

Base-Spec method utilizing Seasim :
averaged step response,
simulated pattern & impairments & ref RX

EH @TP2-P

N4916B|

) 4

J-BERT
N4903B

TP3 = TX-pad

-
-

SigTest SW

ke

bin Eve Hoioh 0 155755 Min Eve Hoiah (7525 |

CEM method o e | ime e
utilizing SigTest (for ref RX): : "” —
g Siglest { ) TP6/TP2 = RX-pin TP2-P = RX behind EQ

compliance pattern w/ impairments ,on“ w/o scope averaging

" . Agilent Technologies




(o

de-embed test set-up

r

=3

connect “source”
(behind DC-block)
to oscilloscope

de-embed test-set-

up adjusting
amplitude of clk/2
vs clk/128

calibrate BERT-PG
equalization for all
presets required
during test

-

Calibration and Test‘EIOWf_

-

(pre-) calibrate impairments

before channel

A

behind channel

pre-calibrate RJ,
to 1.55ps

(clk/2 pattern)

calibrate100MHz SJ
to 12.5ps (0.1 UI)
(compliance pattern)

insert channel
(CBBriser'CBBmain'CLB
or CLB-CBB,,.in

pre-calibrate DM-SI
to 20mV
(,,Pause“-pattern)

calibrate EH and EW for
P7 after EQ of ref RX
using SigTest varying
DM-SI and RJ
(compliance pattern)

reconnection

direct scope measuremen
measurement using SigTest

t pattern /signal
generation
w/ BERT

c. - ‘I.
(3]

EEE T ] LR
Fot,

- Agilent Technologies

connect “BERT with
DUT through CBB-
CLB

set DUT into
Loopback and
generate modified
compliance pattern
repetitively

check BER <104
for P7 and P8
(for >10° bits)

check BER <1012 for
DUT specific PG-EQ
(for >3x10'2 bits



T . R e Lok b e e e Rl

Set-Up for Calibration of RX Test W‘*‘ 7

'N4916B

i R —— =

For Calibration

before channel :

cables ® via SMP=>SMA
- adaptors to oscilloscope
./ after channel:
cables ® to RX SMP connectors of
CBB-riser card or CLB and
cables @ from TX SMP connectors of
CLB or CBB-main card to oscilloscope

assymetrigal splitters
/,:f’DC-t;Iocks

N4903B

DM-SI

@]

Ll

©

=

) c

+ Agilent J-BERT N4903B e = ke

with internal jitter generation and o _ S X

option J20 for 2.1GHz DM-SI generation x numbering of x ;
. test points

. - Il Il o

N4916B de-emphasis signal converter o according to o &

« DC-blocks and asymmetrical adders & base specification & &

~3.3~ Agilent Technologies




De-embedding of Test Set-up

« (Cables, couplers, DC-blocks ... not ideal in frequency response
« Slightly lower amplitude for clk/2 (HF signal) vs clk/128 signal (LF-signal)

« Correction of frequency response (same amplitude for HF and LF) per de-
emphasis post-cursor (Note: per definition: amplitude correction required)

measured amplitude of HF signal ~ 750mV measured amplitude of HF signal ~ 800mV
de-emphasis, Post-Cur1 = 0.0dB de-emphasis Post-Cur1 = - 0.70dB

gmelitude of BERT—PG, Vampt =558 mV g[nplitude of BERT—PG, Vampt = 604 mV

Mea | Status Measurements JUEIEE| Status | Scales

o ggm!mww (= BB

%%~ Agilent Technologies




J-BERT GUI Data Output Page, De-embedding

BER: 0.000

Menu 410 -3 -8 -F -6 & -4 -3 -z -1 0 Elapsed 00:00:00

PG - Data Output

Errur;—\ddl Insert B I ‘I — I

[

ast-Curs I ik

Delay m [ | Folarity Inverted

Aux Data hi W [ Termination [N

Both

[ | o e | o e e

Vampt  |ETEEgl of Logic Level
vdiftamp ETT i W Wl Electrical Idle

FT FTI FT F1

Sync Data Clock
Logs Loss Logs

[} i FT1 | Error Detector

Clock  Jitter Outputz FPCled_kMod_
Loss  I51/55C  an | S1ee00GbAs P e

FPattern Generator

212500 Ghbds gequence, B: En

Agilent Technologies

set-up of signal
amplitude
Vampt and
de-emphasis
Post-Curs1




Possible TX EQ Settings and Presets

Number Tol:+dB| (dB) [Tol.:*dB @ Vd = 800 mV
0 0 800 800

P4 800
P1 0 -3.5 1 800 534 534
PO 0 -6 1.5 800 400 400
P9 3.5 1 0 534 534 800
P8 3.5 1 -3.5 1 600 400 600
dm VTX
P7 3.5 1 -6 1.5 640 320 480 1.1}
P5 1.9 1 0 640 640 800 ’
1UI C
P6 2.5 1 0 600 600 800 delay -1
P3 0 -2.5 1 800 600 600
P2 0 -4.4 1.5 800 480 480 -t
de-emphasis  preshoot «'
‘ 1UI
i l delay C0
Vai Vb Ve vd
- C,
o
| ] I I I I I ] I | I I | I I | I I - -
Vix =V Y. ¢d,,and > ¢ |=1

De-emphasis = 20 log,,Vb/Va
Preshoot = 20log,,Vc/Vb
Boost = 20log,, Vd/Vb

Agilent Technologies
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BERT- PG Calibration for P7 with HF- LF-pattern@‘

80.8 GSa/s 1.60 ki

[ - :
11
=
iRaY (1N
t"'[d‘-
Y |
Y
A

TR ER

? - IV amptd(1-3)
A—(1-3) = 13.07350000 ns = . m 811.733 mV 330.414 mV
B-—-(1-3) = 21.06000000 ns . m ean | 810.323 mV 330.414 mV
A = 7.98650000 ns . m in | 807.757 mV 330.414 mV

1/AX = 125.2112960 MHz lax \ 813.276 mV 330.414 mV

494 810

L U
_

. V, measured [dB] 3.45 -5.94 7.75
2.00 ns/ J_|W 13.1202 ns M ﬁﬁ

X v ;| ideal [dB] 3.5 - 6.0 7.9

A—1(1-3) = 5.21956000 ns -329.939 mV
B---(1-3) = 13.21950000 ns 324.302 mV
A = 5.00000000 ns 654.241 mV

1/AX = 125.0000800 MHz

._. - . . Page 27
~4.% Agilent Technologies




J-BERT GUI Data Output Page, EQ-P7 S

fdenu

-11-10 -9 -2 -F -& -§ -4 -3 -2 -1 0 Elapzed 00:00:00

PG - Data Output set-up of Signal
P — amplitude
vampt
B R R pre-shoot
“w o T e PreCur and
e et es Both Oy EE W Folsiy et de-emphasis
| = ERE o vermineion T Post-Curs1

BER: 0.000 i EerrAddI Insert B I ‘,I _ I

Aux Data ¥

'hi

FPattern Generator LR i 1| Error Detector | |\ | &
Sequence, B:  Clock  Jitter  Outputs FCled_kMod_ Sync Data Clock
312500 Gb/s 0 Logz  |51/55C K 3.12500 Gb/s Compliance_ Error Logs Loss Logs

Agilent Technologies




- T T e

Target Values for Calibration m

Parameter SigTest
Technology Template
N/A N/A

Vs Eve Height 50 mV PCl_3_0_CARD PCIE_3_8GB_MULTI_CTLE_DF
E 80ps_50mV

Taxenac Eye Width 0.36(45)  Ul(ps) PCI_3_0 CARD PCIE_3_8GB_MULTI_CTLE_DF
E_80ps_50mV

Rj (Random Jitter) 1.5 1.6 psRMS  PCI_3_0 RX CAL  PCIE_3 8GB_Rx_Sj_CAL

Sj (Sinusoidal Jitter) 100 MHz ~ 12.5 14.5 psPP PCI.3.0 RX_CAL  PCIE_3_8GB_Rx_Sj CAL

Differential Mode Sinusoidal 14 15 mV PP N/A N/A

Interference at 2.1 GHz

Agllent Technologies




J BERT GUI Jitter Setup Page, Set-up of RJ

BER: 0.000 i EerrAddI Insart B l ‘I _ I

@;1;1;; sse?tilpE -4 -3 -z -1 0 Elapzed 00:00:00 Set_up Of RJ_
= 0.00 0.26

e en] I s SR | amplitude (rms)
SSC-IZ Fandom Jitter Close and frequency

=5 Armplitude (rmsy: [11.5 mU| 1.4 ps range Of
ijd Amplitude (p-p): [1861.0 mU| 201 ps 1 O_M HZ'1 GHZ
Bl g agr n
ik _ _ | utilizing 10MHz
10 bHz : : 5 ) .
T AN |bish Pecs . i |5 | high pass filter
. i i g
— | G00MHz®= ] i
e [, P : :
E}{t-'z IDE;EIIJrEunenl:y[MHz] .
Pattern Generator L | 1 FT1 | Error Detector | | | =

Clock  Jitter  Outputz FCled_kod

Sequence, B: E Sync Data Clock
2.00000 Gbis 0 Loss  ISI/SSC 0N 2.00000 Gb/z G Errar

Logs Logs Logs

Agilent Technologies




SigTest SW e
Used for Calibration of Jitter Components,RJ

« For jitter decomposition and measurement the SEG provides the SigTest
SW tool to rule out discrepancies arising from proprietary jitter separation

algorithms implemented on the ) -
g p y ’ Input CTLE LFE Tan | v
. . Sigtest Full Test Result Pass-_ Equalization I_ a2 I_ i
oscilloscopes of different vendors e Tk e Vs W0 P
O Do QO I O
. Data Rate [GB/s] Min Time Between Crossovers [ps]
Signal Test 3.1.53 =101 %] O [7.3335 2008375
. . il il 1 il
Data T}'FIE :lleferentlaI I— Ernbed Tast Mode Mean Unit Interval [pz] Harilimtintervallbe] HMimlimtintervalloe]
[125.0008370 [T [T
DataFllE c:hDocuments and Settingsimfleizchi\My Documents My Data S ou
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SigTest SW

Used for Calibration of Jitter Components, RJ

« For jitter decomposition and measurement the SEG provides the SigTest
SW tool to rule out discrepancies arising from proprietary jitter separatlon
algorithms implemented on the
oscilloscopes of different vendors

Signal Test 3.1.53

[rata Type :lDifferentiaI
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Wy Data 5
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PJ2 Background Sweep and

Jitter Tolerance Compliance Measurement

BER: 0.000
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0.00 010
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SSC—'Z Petiodic Jiter 2 - Constant Jitter I Ause ‘
== | Amplitude (p-p):  [100 mUI 12.5ps Pl
R —
ijd Frequency: |100_OOOO MHz —=
2 [ ]
Ll-.l Z Wavefarm: ~ | nn | A | :J
176 2
PJE v a) 1
Feriodic Jitter 2 - Constant Amplitude Sweep Close |
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|5_o 5 C) §
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Step Distance
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log Frequency [MHz]

jitter set-up page showing PJ2

jitter tolerance compliance measurement
reporting BER pass-fail result for every step

BER: 0.000
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Sync Data
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Error Detector

PCle3 _Mod
3.00000 Gb/s Carvalnss.

Fattern Generator

PClel_ts1_fr
8.00000 Gbss om_ 26

Errar
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SigTest SW

Used for Calibration of Jitter Components, SJ

At first the intrinsic jitter (for PJ=0) is measured for reference
In this case (not shown) TJ, = 12.4 ps was determined

increase PJ until max pp-jitter
ranges from 24.9 to 26.9 ps

Signal Test 3.1.53

™ Embed

[rata Type :|Differential

c:\Documents and SettiingzimfleizchiyMy Documentz\My Data Sou
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lrata et Er I
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2000000 Exit |
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Space Filter

input panel
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SigTest SW

Used for Calibration of Jitter Components, SJ

At first the intrinsic jitter (for PJ=0) is measured for reference
In this case (not shown) TJ, = 12.4 ps was determined

increase PJ until max pp-jitter
ranges from 24.9 to 26.9 ps

Signal Test 3.1.53
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[rata Type :|Differential
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Differential Mode Sinusoidal Interference
(DM-SI)

.GUI Agilent N4903B ¢ ected to localhost —|D|5| File Control Setup Trigger Measure Analyze Utilities Demos Help 7 Oct 2011 2:35 AM
BEF! I:I I:IDI:I t Erar Al I lrsemE I 48.8 GSa/s 7.50 Mpts 3.60 GHz
0 Elapsed 00:00:00 " - n I 5.00 mv/ n n
dlnterference Channel
Inter Syrnbol and Sinusoidal Interfers
E1 ISI Trace A)
Enable IND. 1" ,l
Siusoidal Imierference e | Y T Y YO O T T T T OO TR O
. amplitude (p-p):  Freguency:
Encble 45.0 v [2. 100000 GHz

PaﬂemGeneraTor LB (] =

Sequence,B:  Clock  Jiter!  Dutputs
8.00000GE/s Loss  I5I/S5C  ON

 BERT-PG generates a ,,Pause pattern (W|th OmV amplitude)

« J-BERT Interfernce Channel is set to generate a 2.1GHz
differential mode sinusoid

« DM-SI is calibrated behind the channel (Vp-p measurement)

Error Detector o |
Sy ata cl

FCle3 Mod nc
8.00000 Gb/s [ Errar Loss
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—_— e

Final Adjust Procedure for EHand EW

-

« Set up J-BERT to generate compliance pattern with P7 activated

« Each of the following steps consists of a sequence of:

1. set the parameter on J-BERT

2. capture the waveform on the oscilloscope

3. load waveform into SigTest

4. determine eye opening parameters using SigTest

* Adjust DM-SI to meet specified EH
« Adjust RJ to meet specified EW
* Re-check EH and if necessary re-adjust DM-SI once

* Record the final calibration values RJ_, and DM-SI_,, for later
usage

Agilent Technologies




SigTest SW el
Used for Calibration of Stressed Eye, EH and EW

« Waveform (compliance pattern) with all impairments “on” is captured
« Different “technology” and “template” is chosen

. . Full Test Results - EH-EW-115m¥11.5m-05.bin | x|
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Typical Values on J-BERT
Achieving a Calibrated Stress Signal

r— T LT

Vampt / mV

Pre-Curs / dB 0 4.1 4.1
Post-Cur1 / dB -0.7 -4.5 -7.1
[ preadust | fnaladust (EW/ER)
RJ / mUI (ps) RMS 11.5 (1.44) 11.5 (1.44)

PJ2 / mUlI (ps) 110 (13.8) 110 (13.8)
DM-SI /mV 45 110

actual values may differ because they depend on parameters of
individual units in use, as well instrumentation, accessories or SIG-boards

Agilent Technologies




N5990 Automation SW S Y

s
P
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Set-Up for Mother Boards (Ca:hﬂbm)
According to CEM Specification Rev. 3. 0

RX-in
> _. asymmetrical splitter
-~" PSPL 5370-14dB

N4916B

J-BERT
N4903B

=—0—
\

2.1GHz T - DC-block
diff. mode N9398C
sinusoidal

Interference

to Real Time
Scope
for calibration

 Final calibration performed with
PCle3 compliance pattern and all impairments turned on

» SigTest SW calculates EW and EH
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Set-Up for Mother Boards (Test)
According to CEM Specification Rev .30

N4916B RX-in
J-BERT =+ __ asymmetrical splitter
N4903B = >1/’ PSPL 5370-14dB
— 21GHz  FF-----. DC-block
- g ' diff. mode N9398C
' el sinusoidal
Interference

« BERT generator runs
on mother board ref clock

» N4880A Reference Clock Multiplying operates according to PCle specs

4.7 Agilent Technologies




Initial State or
Directed by
Data Link Layer

Fig 4-21: Link Training

e d Status State
Polling \

Machine
Configuration

q
3!

Recovery

Disabled

>1 ms Electrical Idle

Loonback.Entry l

(EIEOS), TS1 advertising that all speeds
from 2.5GT/s to 8GT/s are supported;

’ Sa_me procedure as for PCIe 1and 2 -Untl| Speed Loopback bit set to 1b, Equalization Control @
adjustment only that 8GT/s is advertised set to Ob, Transmitter preset communicated
« Loopback entry not yet defined inrev.3 Test Spec —— l
Loonback.Active
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Conclusions o

B

1. De-embedding Cables alone can increase eye height up to 20%.

2. RX Calibration is the biggest challenge of PCle 3.0 Testing

3. PCle 3.0 Presets can yield open eyes in the presence of a PCle 3.0 Compliant
Channel, especially after only CTLE equalization

4. Calibration of the stressed eye for receiver test should minimize effect of
instrument noise. BASE Spec since it must be calibrated to 10E-12 BER.

5. AIC TX Testing must convolve reference Channel in addition to Reference
Package model losses.
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