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PCI Express—&

EMEE ST

PCl Express R PCI-SIG ARFHIE, B—MRIISBITENSNE, FeEMAZER4.0ME,
BEREY16GT/s, 3.0/2.0/1.1FERNSLRESFIH8Gbps, 5GbpssFl2.5Gbps.

PCl Express#lsE &31EBase Specification FICEM(Card Electromechanical Specification), BI&E
XTORHNBEBSSHRENR, FEEXT 88 REOMBEKASLEN T,

XA B Ao BATAEPCI ExpressiE [, 1BE S E Base SpecXy Txim St Rx AT B ST EE K
BITNE; ST RFERANNA L INBETRAERPCI ExpressiE M ERMEE, FEBECEMITE,
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EAFIR1: 8b/10bZmAE T

« 8b/10bR—Ki8bitF T ARET N 10bitAVA B L ARV RES 5 =0, BRVZ N TIEMESHBERE, RS
LREPVERTE, SRR THITHHIRE.

« 8b/10bBIED xXPEFIK xXBBIE, 725 E RS HIFD,

o [TZNRBTERETREANE, WISATAPCle2.0, USB3.0,Fiber Channel&5

* 8b/10bRYESHE20%MVEMINTIH, 5GbpsAIPCle2.015 S ZHISLFRAVETRERER R B4Gbps, PCle3.0%
AT EEMAY128b/130b%mS 5T, LI IALI, BREMRFEA—E, BXMERKZINHREE
BAPEZNERRE NEER B MV HIRE
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EAA11R2: De-Emphasis#lPre-shoot

« ERR[ESEET, ATPBFERAZFRAEIR, EERSHESTHSESMADIFETE, De-Emphasis(Z
B) BB RIEF RIS 0 525N DBV fl, HIh—Fh75 TP Pre-Emphasis(FINE) 18 10 S 5AXHERAMER 72 BILL
8, HERSEWRESTRNVERL, HEFERREREEANKE, [ X ERrXBENENE, ITIE
TERIRSAY o

e PCle 1.1R9tR/EXRH3.5dBRIEINE, PCle 2.0 H3.5dBA6dBENNE, EEHCPCle3.05’\]%%5%%:\?5%”8Gbp5, RFE
Pl E, PTUFSEENX T EEZMIE AT, BRT EMNE, BIEIN T Pre-ShootLIBAEESRE, 3.05CE
EX T BLIMHFUSS T8,

de-emphasis preshoot

‘

\ ﬂ \M P4 0 0
Va_vt_@ i — —

vd

P9 3.5 1 0
\J P8 35 1 35 1
P7 3.5 1 -6 15
P5 1.9 1 0
T T | I | T ‘ T | T | I ‘ T | T ‘ PB 2 5 1 []
De-emphasis = 20 log,,Vb/Va .
Preshoot = 20l0g,,Vc/Vb P3 0 23 L
Boost = 20log,, Vd/Vb P2 0 -4.4 15
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PERN

PCl Express Base SpeciE X. 7 —EUM MK AE RS, #ON A 7ZE iU 2 500hmig s & H0 & M MK a8 5

MIX N AR RBEBAERE KRR, RS 0MERmART, Shakxt—EHEE.

:-\ Corgle = i
T 7 ) O s ! - .

PCle 2.0/1.1 Compliance Pattern

Ft&1IR3: Compliance Pattern

PCle 3.0 Compliance Pattern

Symbol K28.5 D21.5 K28.5 D10.2
Current Disparity| 0 1 1 0
Pattern 0011111010 | 1010101010 | 1100000101 | 0101010101
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EA%13R3: Compliance Pattern 42

43 IMPLEMENTATION NOTE

Compliance Load Board Usage to Generate Compliance Patterns

It 1s envisioned that the compliance load (base) board may send a 100 MHz signal for about 1 ms on
one leg of a differential pair at 350 mV peak-to-peak on any Lane to cycle the device to the desired
speed and de-emphasis level. The device under test is required, based on its maximum supported
data rate, to cycle through the following settings in order, for each entry to Polling. Compliance trom
Polling Active, starting with the first setting on the first entry to Polling Compliance after the
Fundamental Reset:

0 Data Rate = 2.5 GT/s, De-emphasis Level = -3.5 dB

U Data Rate = 5.0 GT/s, De-emphasis Level = -3.5 dB

U Data Rate = 5.0 GT/s, De-emphasis Level = -6 dB

U Data Rate = 8.0 GT/s, with Transmitter Preset Encoding 0000b defined in Section 4.2.3.2

U Data Rate = 8.0 GT/s, with Transmitter Preset Encoding 0001b defined in Section 4.2.3.2

U Data Rate = 8.0 GT/s, with Transmitter Preset Encoding 0010b defined in Section 4.2.3.2 Table 4-3: Transmitter Preset Encoding

[ Data Rate = 8.0 GT/s, with Transmitter Preset Encoding 0011b defined in Section 4.2.3.2 Encoding De-emphasis (dB) Preshoot (dB)
U Data Rate = 8.0 GT/s, with Transmitter Preset Encoding 0100b defined in Section 4.2.3.2 EEE?: :2_5 E

Q0 Data Rate = 8.0 GT/s, with Transmitter Preset Encoding 0101b defined in Section 4.2.3.2 EE::]E ':2 g

U Data Rate = 8.0 GT/s, with Transmitter Preset Encoding 0110b defined in Section 4.2.3.2 0100 0 0

U Data Rate = 8.0 GT/s, with Transmitter Preset Encoding 0111b defined in Section 4.2.3.2 E:?:]: E ;5

U Data Rate = 8.0 GT/s, with Transmitter Preset Encoding 1000b defined in Section 4.2.3.2 ?:]:]:]: :§_5 2:

U Data Rate = 8.0 GT/s, with Transmitter Preset Encoding 1001b defined in Section 4.2.3.2 :E{:;: Z“ o — Z':E e —
U Data Rate = 8.0 GT/s, with Transmitter Preset Encoding 1010b defined in Section 4.2.3.2 1011k through 11110 [ Reserved
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EAnAIR4: Mk A

X FAREPCleiz O~ dulli FR 2 A PCI-SIGHRHRICLB(M = 1k) CBBONIX ER)

PCIE x16
Connector

Ref CLK
selector switch

Compliance
Mode Toggle
Push-button

Switch
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BN EMYI (LAFERX1691)

fACLB3, MRS laneZ SNIPF BRI TxERImIES00hm,  EARFAIANIZIZIE2.5GbpsHy—2UEMI R, 7532 T ToggletZE/a
FORTIRE 0 MER,

First toggle: 5GT/s (-3.5dB) mode
Second toggle: 5GT/s (-6dB) mode.
Third-eleventh toggle: 8GT/s, de-emphasis presets PO-P10

X FGen3 ik, EZEMiHXPO,P7,P8

| l\d.., -

o ,‘\n. \
mMun 1

| \gu

Use this
Push-button
when using
x1 card edge |8

un di 1=-g\{\ o
7 "o -

Use this
8 Push-button
when using
x16 card

SW5 to the “X16 COMP MODE SEL” SW3 to position “x16 REF CLK”
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BN EMYI (LAFERX1691)

{FHCLB3 =, EHSMP-SMP cable’

SGtogglefs =%t 15/1853%FRx Lane0
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MR EBVEC

3|

SMA-SMP B4

A BUNEZClock
SMA B45 SMP 500hm £
N2812A+ SMAZEL %
SMP4E%k,

MEData, #EL
SMA-SMPER 45
EBEFFAMRE

AT

deskew

41, BT 4, AT
90000A R DSAX90000
= ATRIB AR
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KA N ERZE (FRONN)

MPCle2.0FF84, FAMumH(Dual Port)I&, DataFlClock[E R iEE] Rk ss . @ED+/D-1E#E
Ch1/Ch3, CLK+/CLK-¥&E#£%|Ch2/Ch4
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Transmitter: 1R#EBase Spec, &HHHER, WML IHES, HFILFILIN
Receiver: {R#EBase Spec, EWIRRIEXR, RFMZWIRESERE, HEEFEREILIN
Add-in Card: #R¥ECEM, #r/EZ O E £
System Board: 1R#ECEM, AR ORI ERNIS
RefClk Tests: & By Ehp9 M

PCI Express -- PCIE Device 1

File View Help

D H | e @y 1 ||

/

BN 2

SFTFFSSC

| EmEER

QK |  Coocel | FesetThis Channe | Meset Al Chamels

Tack Flow _| SetUp |SelectTest5| Configure I Cnnnectl F‘.urﬁl Automation I Results I Html Repart
~Dey zﬁmﬁ = :
SetU
T = PCIE 1.02 A Transmitter Tes <’ Fl{ifegﬂgﬂ Clock
i~ PCIE1A ™ Receiver Tests N
~ PCIE2.0 I Add-in Card Tests
Select Tests
[~ System EBoard Tests
S — N/~ RefClk Tests
Canfigure |Device 1 = Full
" Half
Embed/ —Savedwavefom— || Data Rate
" SigTestEmbed & InfiniiSim\| |~ Use szved waveforn T 25GTss
= button to setup InfiniiSi -
Bzl < DI'I"D.S p InfiniiSim \ * 50GTis
Secps Chameal Infinii Sim Setup Saved waveform Setup |
o8 B Buoedwicth ot 100000 =] Mot
:ih 1k ‘:‘”‘.‘:5“" t R
N T
e | M e :
2 ooy Tremaler Funcion
[ Trerder Fuesion Fie
£ Hemraev oo o
¥ Includs Delay
Hesperme Comeckon
fwa =




N5393C—E

EN R ECE

e

& e I

SetUp | Select Tests Configure | Connect | Run Tests | Automation | Resuits | Html Repart
Mode: {+ Compliance { Debug

° S|gnal Check E%;}H\Hiﬁgﬁcomp“ance E-- O All PCI Express Tests

[=-- » PCIE 2.0 Tests (5.0 GT/s)
o @ Mumber of UT {1,000,000)

I~ S S N N - @ Lane Number (Lane 0}
Patte rn, yja:;l:& |j<_| 'TEI = E/\j ;)ﬂ\”]it b ;ZD %Z: ﬁgfgﬁ -~ @ Sample Rate, G5a/s (40.0)

- @ Moise Reduction BW, GHz (Automatic)

) T e A I_: Signal Check (Disable) |
Compliance Pattern, ZINIEYBY EIEX ] @ Deembed Fuxture (38) (0)
- @ RJ Bandwidth (Marraw)
= & Transmitter {Tx) Tests
: @ De-Emphasis Removal (Enable)
@ Connection Type {Channel 1 - Differential Probe) I
b @ Transition Time Threshold {Fixed)

Signal Checkt&yDisable

o  EEAT, WRFETransimitterliz, BJLL%E

B EE, IREENRLEENERRE

"~ |Settings For: Connection Type

Select a value: + a value:
=V & AN LS NE AL, =
5, EESHELMBEE; WNRESystem Chan 10+, 3(0-),2(Ck-+), #(Ck?) -Direc_» | | 1.3 - Drect Comect
g-lﬂl m. m'ng"ﬁ nel 1 - Differential Probe
N an ata), 0OCK) = < LITTErg mial Frobes hnel 2 - Differential Probe
=0 7T Sl TE Chan 1{0+),3(02), 2(Clk+),4{Ck-] *4 Single £ e :
Board TeSt(HUDi) ; ARIFEE N port/)\Jﬁt’ data Chon D+, 304, 2(clk+), 4k} -Direc Co EEIiBIEZEEZI EEEE

wnan 1,3 - 2 Single Ended Probes

o Chan 2,4 - 2 Single Ended Probes
*DCIOCk%BE}f Chan 1,3 - Direct Connect
Chan 2,4 - Direct Connect
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N5393C E#zeF

Evalianon Beard

™ D+ In I
_ Elicon '
L}! + Packaga 4 i Eg
b, T i
|
s0m a0
SN |
) e 5 Dilliwaritial I
Evaliation Basid Connaeto CHI CH3 Prat Hear = i
1 i
% .............. - — CHI EHZ
C=Cn T, Prabe & mplifier o
B+ = ' f Iy
- i o [ Vi = EH2 |
Silicon S0 Ohm EMA Cables g
+ Pockag - i o
0- €=y
Oscilkysesp
wouides
lamsnatan

System Board iz, Transmitter SMAEB 4 B30 TransmitterZ D HKNMK,  (BF7
HERSHWFER MR D3I
D+/D-)
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Mz & Y A S R 17

# NIk & &, File---Save Project As, #5EH
KRR T RFIREMERMNER, EXNKBERAN
report.htmIX 4t & 1k & S0

° NeulHelium

= 2= AN T BE

i gl

Summary

Failed| 0

lent Technologies

PCI Express Test Report
Overall Result:

Test Session Details
infiniidin Serial Humber] 1o Seria
/Application SW iersion| .01 4057
Oebugliocetsed 1o
[EestTestibate I 212172011 £:06:05 P

of Results

Passed 12

Total 12

1 [T Unit interval (PCIE 3.0, 8.0 GT/s) 125.0000ps  |50.0 % |124.8600 ps == VALUE <= 125.0400 ps.
1 T Min swing during EEOS for full swing (PCIE 3.0, 8.0 GTis) |828.5mV [271.4 % |WALUE »= 250.0m

1 T, Uncorrelated deterministic jitter (PCIE 3.0, 8.0 GT/s) |455fs 196.2% |WVALUE <=12.000ps
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R EsEIR &

o MK Gen 17K 82 R AERIR B 4H20GSa/s
o MiXGen 2/Gen3F MK E B H40GSa/s
o  XMREIREAHSM

*  SigTestAbIRJRIGEHE, XKIFSIin(x)/xA¥H

Setup | Display Trigger Mea
@ channel 1...
Channel 2...

£ channel 3...

Sampling Mode Acquisition Mode
© Real Time ‘ © Normal

@ segmented @ Peak Detect
@ Roll Mode ‘ @ High Resolution

) Channel 4...
D waveform Memories...
@ Math Functions...

Sin(x)/x Interpolation Automatic

Averaging Display Status

Enabled Enabled
Trigger... - : .7

Probe Configuration...
Probe Calibration...
© Horizontal...
" Acquisition...
Bandwidth Limit...
Display...
Default Setup
Factory Default
Undo Default Setup

Sampling Rate
@ Automatic ©) Manual
B (40.0 GSa/s A
Memory Depth
@ Automatic © Manual

A

(8.00000 Mpts | ¥

° NeulHelium
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‘Acquisition 87 x|

1_0‘?—,_ | [Bandwidth Limit... |

« Data+/- FEiZxZ/~EgsChannel 1/3

o CLK+/-EZEIKEEsChannel 2/4

- FEANBENEERYE, RESNBEHEHFRIT

«  1E3ESetup-—Channel , 4iEDifferential 1&3, 2i@iEAJ1EDIff
284, KH3, 4

ETENED
k4 On L
L q Channels 1 & 3

Acquisition HW & Display

Scale
100 mV/

Offset

oov  [VONR

N

Setup---Display Quantityi% A2, B3R ZEDEHNIFN2FHERERERKE

IEE

Windows j ns | A esults | Callouts | Protocol

Add New Waveform
Individual Waveform Windows

ndow 1 X Rename...

Number of Grids
2

Show Grid Lines Show Horizontal Scale Show Vertical Scale

Grid Line Intensity

0 100




RICHIR S XA F08

BT EGEEE B R E20us/div(an R E Mt
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2.5Gbps 20GKEFFAE40us/div), 1E[E]
EXRFZMFEREBRLT, BIL4E/NAE
BNEEMERELERTERRE Lo

FERTE, XHREISE N bintg,

SourceiEFAll Waveforms(Dual Portilihiat),

XREN R EFRERESER, W

RENZPClel. 155, ERdatai@ia

FiIe!Contr‘oI Setup Display Trigger Measure M

Open .

| Save ¥ Composite...
Copy Screen Image | Setup...
Print... —?e

Email Screen...

Minimize

Exit

— e

'Save Waveform File

Look In: PCle3.0

My Documents

]
= =
User Data

Waveforms

File Name: |Lane0_3.5dB_CLK+Data

Save as Type: | Waveform Files (Binary Data) (*.bin)

. @ all data

Waveform Source: | All Waveforms v |
© on-screen data
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Miz{PCle3.0 SigTestig &

Signal Test 3.1.64 Click the “Embed” hox to enable
embedding of Ref Channel
7 - P - p =
| At =) Dual Port Ditferential Combined JoEen M

Select Data Type “Dual Port
Differential Combined™ enayTest_Procedures\Collateralhs 004K omley\\W aveforms'\pg. bi Load .BIN data file here

Click “Load and Verify”
prior to testing.

Select Technology File
“PCIE_3_0_SYS"

Click “test” to run tests

3GB_DUAL PORT MULTI_CTLE _NODFE_EMBEDOT
55B_TEST_DUAL_PORT_MULTI_CTLE_DFE_EMBEDO!

Select Template file
“PCle_3_8GB_DUAL_PORT_MULTI_CT

LE_DFE_EMBEDDI” =5

= Pl 'J.\.-I
Figure 39 SIGTEST Main Wmdnw
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S35 Aux Out, Cal Out(DSAX90000A)iEZFIchl
Setup---Channell---Probe Setup, & FEEIKE

BEXRK, &AL, FIais

mm Differential
Phased matched
SMA-t0-SMP Cable SMA to SMP
Adapter

On

Acquisition HW & Display
No probe detected

No probe detected

. Fine f
mv/ _—_—— mm
Probe System

Offset
. f B External Scaling

Undetectable Probe —
No probe detected Probe ‘”l ? ! X |

Probe Type Not Detected Automatically

Calibration Status

Probe System Characteristics
Bandwidth 500.0 MHz Atten/Offset © Uncalibrated
Max nput It Attenuation 1:1

B Labels |1
PrecisionProbe/PrecisionCable PrObe Type
W on Setup... |No Probe attached
Probe
- Skew
Probe Type Not Detected Automatically
Probe Calibration

Probe Type
T e - =
o 1 : 1 Voltage Probe 8 No probe detected No probe detected ‘

(

|Voltage Probe attached

Default Atleniiation Please allow 15 minutes for probe wai'm-up b.efore starting calibration. . ‘
Skew Calibration AC Response Calibration

1.0000 : 1

DC Attenuation/Offset Cal
Uncalibrated

Using Default Skew
Start Skew Cal...

Using Default Atten (1:1)
Start Atten/Offset Cal... ||

Gain

© Ratio @ Decibel

° NeulHelium
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FE 25 De-SkewH &=

=

— 4 oo . i sz DSAX90000AN R g5 De-SkewiE iz
DSAS0000AT R 85D e-SkewiE % TR asUtility—Calibration---Cal Outputi& & 9Probe Comp

Calibration
R ATOLET Calibration Status: Calibrated

Probe Comp | v |0FF E[ Calibration ATemp: 2°C

OFF Calibration Date: 20 SEP 2010 15:11:58
DC Probe Output Time Scale Cal ATemp:  2°C

Probe Comp Probe Comp || Time Gcale Cal Date: 20 SEP 2010 15:11:58

Trig Out ] I—DD

Cal Memory Protect

Start

N For the DSOX/DSAX Series

. Oscilloscopes set the Cal Out output
1 | (accessible from the calibration menu

2 | screen) to “Probe Comp”

Aux Passed

° NeulHelium
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ER s BFile—Load—Setup B AINF_SMA_Deskew.set, @& Mchannell EFHAfM%, HEARL B
FAE-1002mV, KEREIZEN100ps/div, Setup---Acquisition---Averagei B /716

Differential Signal not

flat, indicating . ~ Acquisition HW & Display ——

mismatch in skew. 3
Scale . Fine

S5 A5 R FIMath- - - Substract s B oomv, [0\
Mg B 1/382/4E5 Offset

|0 ov !—1|m|ﬁ Chl and Ch2 maces

overlap, indicating no
skew error,

Skew

e !ﬂl‘(ﬂ 2

Flat di al signal,
indicating no skew
error.

A skew
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