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PCI Express Gen4 base spec. L >—/{7X k HE
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¥flitx PCI Express Clock Architecture
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PCI Express Gen4 Base Spec. Calibration points (1/2)
L Loopback~\d AL RIEE

AT — NER ABDTA

Fixed TX EQ

Calibration Channel
| EH or EW Adjust _—7 |

16 GT/s PRBS | Replica |
Combiner Test Equipment
Generator | Channel | quip
I/ CEM Connector |
TP1 TP2
' Post Processing Scripts:
Rj Sj Diff ™ Rx pkg model
Interf iori
Source Source Interfer nterter Behav!onal CTLE/DFE
ence ence Behavioral CDR
Small EW Small EH
Adjust Adjust TP2P
! Table 9-8: Stressed Jitter Eye Parameters }: '
Symbol Parameter 2.5 GT/s 5.0 GT/s 8.0 GT/s 16.0 GT/s Units
y 15 mV /.3 Ul at E-12 BER
vV Generator launch 800-1200 |800-1200 |800-1200 800-1200 mV PP
RX-LAUNCH
voltage
Tqu Unit Interval 400 200 125 62.5 ps
— Eye width at TP2P <04 <0.32 0.30 0.30 ul
Toxsr.s) Swept §j 33 KHz 33 KHz Figure 9-29, |Figure 9-29, |UI PP
spuronly |spuronly Figure 9-30 |Figure 9-30
TRXST—RJ Random Jitter TBD TBD 3.0 (max) ~1.0 (max) |ps RMS
VRXfDIFF—INT Differential noise TBD TBD TBD TBD mV PP
VRXCMANT Common mode noise | 150 150 150 150 mV PP
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PCI Express Gen4 Base Spec. Calibration points (2/2)
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PCI Express Gen4 base spec calibration test setup for TP2
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1 Ma’t\ch Pair %
Ll 11
(L (M)
LI T
v J *TP1(dVariable ISIZHIE L TITLET .
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PCI Express Gen4 base spec Calibration

0 Loopback~\®d AKLRES
AT— hERR ABDTA
> ANLRAESDODFvUTL—23>
A—bhA—=>23>2Y 7T D177 GRL-PCIE4-BASE-RXADYFE

B vt PC3e 41 B o Tt s
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oy T o i LB B P et
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CTEIT

v' PCle-Gen4 RevO.5FAZ (XIS U T=T) N R Tt
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PCI Express Gen4 base spec L. >—/\{X bk (1/3)

AL RIESD oopback/\0 AMLRES
FrUIJL—>3> ATF— NBE ADNTAX b

» MX183000A-PLO11ICKRDIY DS =T AFEEICDNT

| Equipment Setwp| Seasence | Run Test | Result N =rumm L — —_—— - ~ -
[ oo D —— v BIERHOREETANETES > TIVICIT
| Em S D ENTE DB EERE
— et~ v PDFI#—<w hDLR— SR =15,
e |V =5 ZFECLDPCI ExpressT/ 1 R
= g e DAT— A% L. Logical Sub Blocks¥
Loopback b .‘ :“‘w“ .; 1mj%ﬁ-7i—i_ '\
v' 8B/10B, 128B/130B, Scramble SKIP
PCI ExpressU > 0> —4 > A EEIH Insertion
I5H MX183000A-PLO11474&
S SRR PCIe Rev 1.x (2.5 GT/s), 2.0 (5 GT/s), 3.x (8 GT/s), 4.0 (16 GT/s)

FANEG—-> Compliance (MCP, CP), PRBS (7, 9, 10, 11, 15, 20, 23, 31)

LTSSM State Transition to Detect, Polling, Configuration, Recovery, Loopback

Loopback through | Configuration, Recovery

TS s%7E/ S A —4 | SKIP Insertion, 88/10B,128B/130B, FTS, Link Number, Lane Number, Scrambling
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PCI Express Gen4 base spec L.>—/\FX k (2/3)

ANLREED Loopback\®d o
FvUJL—>3> AT— NE®

> AMLXESANTA K (MX183000A-PLOOLIC KBitteri I~ —= > A&KEIE)

MX183000A(C & D = w &7l & i 78I f—

v SYRIZENE LPHYF/\+ RO w STt 5B Tk (== e

v Rl — MEEBERAIE(CK DT/ A AN — AREEA B 6E

v HTML. CSVASROMERRLR— Mes [ = =) | i memit

|7~%ﬁb Application Selector
b PCle Linl|
USB Link Sequence

=S| MX183000A-PLO014748&

JittersEEEH MU181500B Jitter Modulation SourcefRi%(ZHEHL

Binary, Downward Linear, Downward Log, Upward Linear,

Di lon Search : :
rectio r Upward Log, Binary + Linear

Detection Error Rate, Error Count, Estimate

Error Threshold 1.0E-3 to 1.0E-14

Highlight Error Rate |9.9E-9 to 1.0E-20 (at estimate)

Report #48E Reports results in HTML and CSV formats
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PCI Express Gen4 base spec L'=>—/\7X  (3/3)

ANLREED Loopback\®d .
FvUJL—>3> AT— NE®

> ARLRESANTA S (GRL-PCIE4-BASE-RXA Pass/Failsiti&)

",7175‘ 4.0 Base Rx Te: ! (= =) 7

Application  Options  Setup  License Windows Help

Run Tests o Zl
r__ (| O
= 2) Run Tests TGO / No Go at test points)
@ Skip Test If Result Exists
) Replace If Result Exists ‘ et ‘ EI

3) Generate Report ‘ ﬂ

‘@I Delete All

Plot Calibration Data
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Thunderbolt 3 A NV U 1—>23>
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Thundebolt 3 L =—) \7__1 ~ *E%g THumggmnn_
> Thunderbolt 3 L >—/\X hDifi

P\
EE‘ A—bA=>2332VYT DT
’@_’(é GRL-TBT3-RXA

A

Real Time Oscilloscope

. GRLATE fEe
il IH = > Automation software H -E §|8|8
(GRL-TBT3-RXA) . HFSY

g

= . MG3710A*! SG

for CM-SI For Calibration

- EX

MP1800A 32G PPG for TBT MP1825B
4Tap Emphasis

= 2| Jittered
+ Data

Thunderbolt:BIERIESE
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Thundebolt 3 L >—/\FX M ZFE €

THUNDERBOLT.

v ISR

XPISFRFE + Thunderbolt 2/3
Thunderbolt Compliance Test Specification (#2243 & U CTEoEk

Thunderbolt 3 (USB Type-C Thunderbolt Alternate Mode Electrical
Host/Device Compliance Test SpecificationZ S0 DS THRESTND. A LXK
RRXZSW A INSA—SZIERTDIzHCEBIEREEHEI CTF v UIT L —> 3> 0lRE
Host/Device® A>T S5A 7> A7 A RN TERENSD. Rx BERAIFEHAJHE

Tenlira scripts(C KD B&IRx Test(CXthts

RS

Thunderbolt 2 (10G) FINA X
Thunderbolt 3 (20G)
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Thunderbolt 3 L=—/\FX  (1/4)
> ARNLRIESDOFrUTL—23>

7,

THUNDERBOLT.

(e o |
AL RES
)\73_7\=|\ F—RA—23>VYTRITT:
7 GRL-TBT3-RXA
Control PC
| | —_
1 MU181000A I
| Sy : °
1 J1624A |
1 30 cm Cable :
| MU181500B : MG3710A SG for CM
| Dy SRR | = ¢
I 1 3| =
: MU183020A : m
L EP_G __________________________ | 5—"
- J1615A Cable Set e25A 2 ‘5'3
S 0] [® = 1__L76
el I tm cable &
ﬁ e o Ciatilnput Data Input
Da:)au/t::tata s 4 v N LB .é_‘ .QA s Oa J1625A x2
ls s | 2 EE o 1 m Cable
J1510A x2 '
Pickoff Tee (For Crosstalk,
K261 x2 "D'_ff') Real-time scope
Compliance
J1551A 80 cm board and J1551A 80 cm
Skew Matched Cable , | Standard ~Skew Matched Cable s
Hi > cable H
Vi i
J A\Y]
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Thunderbolt 3 LS —/VFZ ~ (2/4) @
> ARLRAESANTX b (Qitter A1 —T 5 X b(Pass/Fail¥ITE))

ARLVREED .
FvrUIJL—>3> A= RA—S3YT R T T
GRL-TBT3-RXA
MP1800A SOV UAUT« TF54 [ : e
| |
| MU181000A ! LT
I cav g : o5
! 11624A : (52
1 30 cm Cable
1 MU181500B . - I 9]
- P, R " T SR MG3710A SG for CM (s
: 2w A2 RIR TR ORI ‘ :
' :
' MU183020A !
LPPG __ __ e eeeeee—— i '
== '_‘;~’£1615A Cable Set 11625A x2
. 1 m Cable
(o)) ‘ ® (ln.c.klnput Data Input
- e J1625A x2 -
o . e 1 m Cable )
o
>3
o
®
J1510A x2 \—m @)
Pickoff Tee S |
usB
K261 x2
Compliance
J1551A 80cm board and
Skew Matched Cable A | Standard
! > cable

7
A\
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Thunderbolt 3 LS —/t>2  (3/4) @

. . AMLRES
ANDTA B

> ANLAESOFvYUIL—23>
A—bA=23>2VY 7T bJ1 77 GRL-TBT3-RXADFFE

B it Thandebon Ry et unditol -0

(Case 2 Tl s Cabtrson | o 2, Eye Heght st )
il Eye Herght Caltrabon ADCM Cabtrmtion| Rantem Joter Cateaion | Case 1, Tl JmarCaltraoon | Case 1, Epe Heght Cataaion

Rato_10G Rate 46

g Vi

|
FrUTL—>3 2 EEE

GRL-TBT3-RXAICKD A KL AAAEEDF v UTL—>3 > TRF D TEIT

v' Thunderbolt 3 (USB Type-C Thunderbolt Alternate Mode Electrical Host/Device
Compliance Test Specification) (CXJit

v BRMEOSVWTAMESDOFvUIL—23>ELS—/)\FRh2ER
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Thunderbolt 3 LS —/\FX k (4/4) €

THUNDERBOLT.
AKRLXREEBED | =
FrUJL—>3>

» ANLVREESDODANRAESADTA
A—bA=23>2VY 7T bJ1 77 GRL-TBT3-RXADFFE

B s Thunderbat 33Tt

A EE

GRL-TBT3-RXAICK DA ML RAADESDT R b2 T INS 2 TERIT

v BRMOBVWTAMESOFvrUIL—23>2&L3—)(TRMaER
v AIERHORE ETANETZES > TIVICITD 2 ENTEDEEHEEE

v PDFJA—Xv bDLR— MEgEZEE

/lnri tSU envision:ensure 25



USB 3.1 AV U1—>3>
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USB 3.1 L>—/)\FX ~ &
> USB 3.1 L>—/)\FX DO

s F— |\>(—/E|/ U202 -2 R)\F— < ditterR+ —FF R ~NA(Pass/Fail !
HIT R T 77 SREREVINDIT: TE): GRL-USB31-RXA

8 7 | GRL-USB31-RXA MX183000A-PLO12
N
p\

Real Time Oscilloscope

For Calibration > JE=
MP1800A 32G PPG for USB MP1825B Link Sequence . ! :
MX183000A 4Tap Emphasis Pattern g =

USB3.1 Receiver Test Adapter
LFPS Tx GOS7ca

T
DUT (Rx)

< DUT (Tx)

LFPS Tx
LFPS Rx

Control Signal

USB 3.1 RIERIEEE
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USB 3.1 L>—/\X M HE

v FIREEER
« GRL-USB31-RXAZFAITDICECKDBFHESLUBRESFvUIL—23 >N
BJHe
« USB 3.1 Gen1-25 )\ AFHfiDf=sb. LoopbackT— RICEE TS &N ATEE
- BERAIE
XDAIE

usB 3.0/3.1 Device PO
Host PaJ D3

v' USB 3.1 Gen1-2 7))\ A5 Mfidd/zsb. Loopback E— RICEB D NV ATEE
v 8B/10B. 128B/132B. Scramble. SKIP Insertion. LFPS “pktaE

XBERAIES KU w FHITRAE CEL TE>BEVEDE S TZE0,
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USB 3.1 L>—/)\FX k (1/4)

= Loopback/\dD AL RIES
FrvUJL—>3> AT — hNEFR ABDTA
> ANLRAESODFvrUIL—>3>
A—bAX—=23>2Y T b1 77 GRL-USB31-RXADHE

GRL-USB31-RXAICED A RLAARESDFvUTL—23> - TAREDTURST D TEIT
v USB 3.1 Genl/2i A& (IS LTS ) N+ R (TS

v BERMEOEWVWTAMESDOFvrUIL—>3>ELS—/I\FXhEEIR

v BZISIFvxRILZBEEEIEU. EyeA—T>F v UTL—> 3> h alkE
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USB 3.1 L =>—J)\FX |~ (2/4)
> MX183000A-PLO12(C LB U IS —4 2 RFELECDNT

ANLRESD
FrUIJL—>3>

oopback/\d AL RES
AF— B AT b

MX183000AK DPPGD/ & — > % Hllil

v’ USB 3.1 Genl1-25/)\+ AFHiD 1=,
LoopbackE®— RICEBTEDZ ENAJEE

v 8B/10B. 128B/132B. Scramble. SKIP
Insertion. LFPSARkHLRE

USB U2 U>—0 > R EEE

I5H MX183000A-PLO12 it
X FOARAS USB 3.0, 3.1 Genl (5 Gbit/s), 3.1 Gen2 (10 Gbit/s)
. li 1: CPO, CP1, CP2, CP4, CP5, CP6,
=2 NI Compliance (Genl: CPO, C C C CP5, CP6

Gen2: CP9), User

LTSSM State

Transiton to eSS.Inactive, Rx.Detect, Polling, Loopback

Loopback through

Configuration

TS SRE/\SA—H

SKIP Insertion, 8B/10B,128B/132B, Scrambling
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USB 3.1 L>—/)(FX K (3/4)

ARLRESD

FrUJL—>3>

ALRES
ANTA S

> Loopback\DRAFT— ;EBEANLAESANDTAND

MP1800A Signal Quality Analyzer

o e o e mm mm mm e mm m mm mm mm mm e mm mm e e e e e e e e e o e =

MU181000A
Synthesizer

J1624A
30 cm Cable

(ArtekttUSB Test Adapter&x{E> J=1&rk)
MX183000A-PL012 USB Link Sequence (MP1800AZ /= (FAMIBPCAA1 > X ~—)L)

J1551A 80cm
Skew Matched Cable

LFPS Rx In

DUT(RX)

I
I
I
I
I
: MU181500B = S
1 Jitter Modulation 3 - R 5
I Source
I
: MU183020A
1 PPG I J1625A X3
| £ J1615A Cablel Set 1 m Cable
B = = |
| k=l |
| X J ,
| C_"Z‘__ Input Data Input |
: - 0. 0.0 ‘ I
I
| = LFPS | Aux|Gating| Artek
I ; : ) : Rx outl 1n lin 9 USB Test Adapter
1 I v y
I
| | LFPS
1 'Tx Out
| J1510A x2
I Pickoff Tee A4
I
I
I
I
I
I
1

J1551A 80cm L

Skew Matched Cable

DUT(Tx)
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A=V TA2TAAXA—=23> (1/2)

, o -~ Qty.
s m¥ AT 3> PCle TRT USB
MP1800A SOFIVOAIFT o TFSAY x02, x07, x32 1 1
MU181000A/B |3 >tH+aH - . - !
x01 1 - -
MU181500B SRR - 1 1 1
MU183020A 28G/32G bit/s PPG X12/x30 1 1 1
MU183040B 28G/32G bit/s High Sensitivity ED | X10/X22 1 - -
MP1825B 49y TI>T7SR x02 1 1 1
MG3710A D NUESFHEESR x02, x29, x36, x41, x42, x66, x71, x72 2 1 -
I ARE—R 2U7)IL7—5F FAKY
MX183000A S kST - 1 - 1
GRL-PCIE4 — BASE-RXA - 1 - -
GRL-TBT3-RXA - - 1 -
GRL-USB31-RXA - - - 1
GO0373A USB3.1 Receiver Test Adaptor - - - 1

*I— hX—>3> VY bMIEGranite River Labstt(http://graniteriverlabs.com/)&k D ERFE
LTWET,
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A—SFIV A2 TAA—T3>

(2/2)

, _ HE
= e PCle | TBT | USB
J1398A N-SMA ADAPTOR 4 2 -
41KC-3 3dB ATT 2 - -
41KC-6 6dB ATT 2 - -
41KC-20 20dB ATT 2 2 -
K241C Splitter 2 - -
J1510A Pick Off Tee 2 2 2
O R—FR> b~ | Z1927A USB BIEFw b - - 1
J1508A BNC-SMA Ox=0545—TJ)L 2% - -
J1615A Cable set 1* 1* 1*
J1551A B+ 1—<vF4o—T)L(0.8m, K IRT4) 2 2 -
J1624A BE#ho —J)L 0.3m 2% | 2% | 2%
J1625A BEmo —J)L 1m 6 3 -
J1715A B#ms — )L 0.1m (SMP-],SMA-J) 4 - -

*MP1800AZ 1) — X &I

m—%/d\\'f—_l-_c_'rntb\éj //—I_\ ;II7\\/ '\t“a_o
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