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1 5|5

AR BT o et USB3.2 —EMEMiK 52, i#a USB-IF (Universal Serial Bus Implementers
Forum) ¥SERBS4EFE. WHES. RESWEURAIE. —BMULMmEREEES e RKeS.
kB HBE RO, ABPRFEMEENB SCTSUSB3.2 —HMENIR S rER L, LURAFNIR

AR,

SBPER A USB3.2 —Hittn i A%, B81:

o FAFYLIHITRINEZ NI ;

o [AFRRI P RKSRMENIRE (DUT: Device under test IHES) & ;
o —RIREFNKSMBIRNBEIE, RELE;

o T RENEHITUIRINERFMERMBIINE;

® T4k HTML iR E.
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WX B 5| AR

21  WimE

SEBERIHEH AY SDS7000A(8G)/SDS8000A /i a8 2 35 LATRY USB3.2 — ML In B :
e TD1.1LFPS (RSAEHIES)
» Peak-Peak Differential Output Voltage
» Period
» Burst
» Repeat
> Rise Time
» Fall Time
> Duty Cycle
» AC Common Mode Voltage
® 5G Transmitter (5G {55 &% %)
» TD1.6 Transmitter SSC
» TD1.3 Long Channel Eye Jitter
» TD1.3 Short Channel Eye Jitter
® 10G Transmitter (10G {55 &XimMlid, X SDSB000A 71F)
» TD1.4 Long Channel Eye Jitter
» TD1.4 Short Channel Eye Jitter
» TD1.7 Transmitter SSC

> TD1.5 Transmitter Equalization
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2.2 S|RfRE

DIBARHHE A9 USB3.2 —&utEil 752 , B4 Universal Serial Bus 3.2 Specification Revision 1.1,
TRFR T ENNHINESE R E LA .

% 2-1USB3.2 MidirEs | A

WS 82 &%
Table 6-29 and Table 6-30 of USB 3.2 Specification
TD1.1 LFPS .
Revision 1.1
' Table 6-17 and Table 6-18 of USB 3.2 Specification
TD1.6 5G Transmitter SSC .
Revision 1.1
, Table 6-16 and Table 6-20 of USB 3.2 Specification
TD1.3 5G Long Channel Eye Jitter N
Revision 1.1
, Table 6-16 and Table 6-20 of USB 3.2 Specification
TD1.3 5G Short Channel Eye Jitter o
Revision 1.1
, Table 6-16 and Table 6-20 of USB 3.2 Specification
TD1.4 10G Long Channel Eye Jitter .
Revision 1.1
, Table 6-16 and Table 6-20 of USB 3.2 Specification
TD1.4 10G Short Channel Eye Jitter o
Revision 1.1
, Table 6-17 and Table 6-18 of USB 3.2 Specification
TD1.7 10G Transmitter SSC o
Revision 1.1
TD1.5 10G Transmitter Equalization Table 6-21 of the USB 3.2 Specification, revision 1.1
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llIJ l_t %
3.1 ®EFFK

USB3.2 —HED TR EZRE TRAIiIRE:

o NEER: BIE—EMoITEMR SDS7000A/SDS8000A TRiges, EEFFERATR>16 GHz B9
SDS8000A #1TiMiz, HFEEB AL 16 GHz BFINMEHETIE, M 10 Gbps Mt Ine 2 =R
EFLEES, 5Gbps MIRIRAZEN ,

o UikE: FMASiglent)UidkE.

o [ERBRLARER: Wl PingLFPS {55, ATk DUT RUNIASEL., HEE(ERRIANERRK
R ERRHITUR .

o 45 SMHEE SMA-BNC &40, WER1E 10GHz LAL

® USBiE#4: TYPE-B I TYPE-C B USB iEHisk, AT &SV BIRAXAMS

3.2 MhiHAXBENR

FX_USB3 ZfcA SDS8000A By USB —EMEMiXInsEmMMEL AIMIHR R, kBRSNS
73, 75ILI USB B9 DEVICE MiztA] HOST it .

USB —EMEMiAk B, INTEPA:

FX-USB3-A-Plug: FTFER TYPE-A O/ HOST B9 TX —ZENIR . ERESRIES LFPS 15
SRR, HS HOST EHIES/EHA SDS8000A, #H1T—3UEMN
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FX-USB3-A-Receptacle: FFEMA TYPE-A ##O/ DEVICE B9 TX —EMENIK. FRESEIES
LFPS {55454/, 55 DEVICE XHES/EMHA SDS8000A, #{T—H M. ALERHESHhits
EOEE (TYPE-B O%A. TYPE-C ABIAN), HERAPNALE#T5V HBEA,
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4 N8 E
4.1 MWifEELSRE

USB3.2 Mita3 Bt 17 # (CPO~CP16)
CP9~CP16 /3 Gen?2 (10 Gbps) EZRNIXFZE,

, Hh CPO~CP8 4 Gen1 (5Gbps) iEZNiHAGE

& 4-1USB3.2 =B R 5!

Table 6-14. Compliance Pattern Sequences

Compliance Pattern Value Description

CPO D0.0 scrambled A pseudo-random data pattern that is exactly the same
as logical idle (refer to Chapter 7) but does not include
SKP sequences.

CP1 D10.2 Nyquist frequency

CP2 D24.3 Nyquist/2

CP3 K28.5 COM pattern

CP4 LFPS The low frequency periodic signaling pattern

CP5 K28.7 With de-emphasis

CP6 K28.7 Without de-emphasis

CP7 50-250 1's and 0's With de-emphasis. Repeating 50-250 1's and then 50-
250 0's.

CcP8 50-250 1's and 0's Without de-emphasis. Repeating 50-250 1's and then
50-250 0's.

CP9 Pseudo-random data pattern (see section 6.4.4.1)

CP10 AAh Nyquist pattern at 10 Gb/s. This is not 128b132b
encoded.

CP11 CCh Nyquist/2 at 10 Gb/s, This is not 128b132b encoded.

CP12 LFSR15 Uncoded LFSR15 for PHY level testing and fault
isolation. This is not 128b132b encoded. The
polynomial is x*15+x"14+1.

CP13 64 1's and 0's With pre-shoot defined in section 6.7.5.2 (no de-
emphasis). Repeating 64 1's and then 64 0's at 10 Gb/s.
This is not 128b132b encoded.

CP14 64 1'sand 0’'s With de-emphasis defined in section 6.7.5.2 (no pre-
shoot). Repeating 64 1's and then 64 0's at 10 Gb/s.
This is not 128b132b encoded.

CP15 64 1's and 0's With pre-shoot and de-emphasis defined in section
6.7.5.2. Repeating 64 1's and then 64 0's at 10 Gb/s.
This is not 128b132b encoded.

CP16 64 1'sand 0’'s No de-emphasis or pre-shoot. Repeating 64 1's and then
64 0's at 10 Gb/s. This is not 128b132b encoded.

A-HMNKF, BRTRRIANEEE 8 M.

AT B 75 A AS B RO RS M K RGN R RFA7R .
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& 4-2USB3.2 MiXIS M fS B 9N Rz X 5K

izt T i FS R

LFPS Polling.LFPS

5G Transmitter SSC CP1

5G Transmitter Long Channel Eye Jitter CPO,CP1

5G Transmitter Short Channel Eye Jitter CPO,CP1

10G Transmitter SSC CP10

10G Transmitter Short Channel Jitter CP9,CP10

10G Transmitter Long Channel Jitter CP9,CP10

10G Transmitter Equalization CP13,CP14,CP15

4.2  WRAASEE Y
o |FPS: ESHATFHEM NnOZELTRINFEEERSH, #T0FEE, SR F5ER)I%k
HAig, EZT;E?%DEHJ‘?‘&EMLXEE{J&E& DUBIRE 1LFPS
® CP0O: ETF 8b/10b 4m#EHI 5Gbps HHENES. WHIRE 2 CPO
® CP1: 5Gbps A KIES, NHSEE 3CP1
® CP9: EF 128b/130b #wiZHY 10Gbps (hfENIES. WHIRE 4 CP9
® CP10: 10Gbps IAKIES . WH=RE 5CP10
o CP13: H 64 MMELRI 1 0 ARy, REIMMENES. WHIRE 6 CP13
o CP14: H 64 MEER 1 0 AR, REIENMENES. WHRE 7CP14
® CP15: H 64 MZELRI 1A 0 LAY, EINESTMEFMENMENES. WHRE 8CP15

4.3 WiHRBEITI#HE

DUT LBBEBEHAXLFPS (55, MR E 360ms WR BB FMIN, BB s N\ Compliance Mode(—
D), FFHIATE SSTx sk A&i% CPO /5. £ Compliance Mode o] LUEE &% Ping.LFPS (55
=5 DUT FORTIRAREAMNAASEY, Gen 13REM DUT =M CPO F CP8 OR{EIMTIHE, Gen 2 R
B9 DUT =M CPO 2 CP16 X EIRDIE, BERBESHFEX DX AAIMNIADE,

Ping LFPS 5SS SHILEI TR, BXSHIE 7-1USB3.2 LFPS HAKY

www.siglent com 10
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Table 6-30. LFPS Transmitter Timing for SuperSpeed Designsl

tBurst tRepeat

Min Typ Max Minimum Min Typ Max
Number of
LFPS Cycles?

Polling.LFPS 0.6 us 1.0 ps 1.4 us 6 ps 10 ps 14 ps
Ping. LFPS® 40 ns 200 ns 2 160 ms 200 ms 240 ms
Ping.LFPS for 40 ns 160ns 2 160 ms 200 ms 240 ms
SuperSpeedPlus?

tReset? 80 ms 100 ms 120 ms

U1l Exit®® 900 ns? 2 ms

U2 / Loopback 80 ps7 2 ms

Exit*®

o LAE RS AR A LR (AWG)SkA%E Ping.LFPS 155, LL SDG7000A A, EERIREBRE
10MHz, TBE 4Vpp AR, REFIREN 50Q, BAEHF/E Burst, Burst BHIIRE S 200ms, FEHIE
REN 1cycle, MARIRENF., BEBENRIER, nbft&RE, BIoEs DUT Piitass,

CH1 Carrier,Burst CH1 Burst Setting

B

4.000 Vpp R | I

0.000 Vdc I
Square Bk 50.000 % EMod [ESweep EBurst ZHET

500 Burst 23 N @I’T‘ BRRE

*x

—
o Burst | JF &

www.siglent com 11
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MR IR &
5.1 Device + Standard_A
1) EBiES DUT &i: HAMEE,E: i POWER TYPE-B g TYPE-C E[IEEZE 5V BiE, 5%

#alligg (DUT) &Mk ER) TYPE-A M.

2) AWG E#: {FH SMA-BNC Q*Z’Q'W%E%E‘IEZ%EE%% (AWG) BYfsHimEREIMIikE EBTF
&% Ping.LFPS (S HIXNIEE (J12 8 J14).

3) TikERER (R SMA S4UETRKSRAIBIE D B EERIMNIN A EAY Tx+/Tx-MK = (20 14,
J15), AT 1ESHRRE DT,

4) WEEAT: £ AWG EECEHE Ping LFPS 55, B KR EFH 0 DUT £iKk B
HASMIHASEY, STR—EUMEIR.

5-1 USB3.2 Device + Standard_A &E#E

SMA-BNC CABLE

USB CABLE

POWER

|

www.siglent com 12
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5.2 Host + Standard_A

1) DUT SlifkBiEs:: Blligs (DUT) EEZISEM (Siglent) Mk BRIX D

2) AWG E#: £ SMA-BNC &40 ISR AL (AWG) p%HimERENK 8 LR J3
#=0, BFEpFEA Ping LFPS 55,

3) TiKERER: £ SMA S4RRIRERRIBE D A EERIMHR AR ERY J7 1 J4 20 (Tx+/Tx

ERESUER), BT ESHRSD.

4) EcE Host: A XHSETT Bt (FBSNED 6.4 E Host EANMIHES, LR T DUT o]
ARIEMHAD R,

5) JWEEAT: £ AWG EECEHHE Ping LFPS 55, B ik REFH 0 DUT £iKk B
HAYMIHASEY, SeR—EUMER.

5-2 USB3.2 Host + Standard_A &% E

SMA-BNC CABLE

www.siglent com 13
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6 —EENHEIR

SCTS USB3.2 —EMEDHIRMERTISERE USB-IF #5E. EF USB-IF tha1REA9 SigTest ik
FIEITERNBEMUNRERTS R, A TSI RN EE SRR E, VXA REESS
RENINT, FEDENESTENEHE. REREEREMEHEEROITELIRIRS.

6.1 —EiEid k=R
WELRERERF, RIERRZ& SCTS-USB3.2 —5ENh k4
i) Scts Usb3 setup.exe

BT EREEINRES, WELERIT TR

B RENEFT:
]
Setup Test Select Configure Connect Run Result
DUT Type
® oo O Host

Connector Type

' Standard A O Type-C

www.siglent com 14
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6.2 HRHEFRENA

SCTS-USB3.2 FIRBEIRE & LA JLANARE : Setup. Test Select, Configure, Connect. Run. Result,
AT AN ARE—NE.

6.2.1 Setup
Setup REWE 7R
[
Setup Test Select Configure Connect Run Result
DUT Type

. Device O Host

Connector Type

. Standard A O Type-C

DUT type (fFllig e 2E8Y):
® Device (I2%): MX%#FUSB3.0MU R, BihiER, SEMERGLEFRE.

® Host (EH): WMEBMKEN, BrRS5a:L3FF USB3.0ixH.

Connector Type(ZE#EHY) -
® StandardA: EFTF USB3.0 Type-A OIREHYIEE—EIENIL.

® Type-C: EMT Type-C MEEHNYIEE—EHENIT.

FBAOEE DUT RUEBIFEREEE, AR/ DUT ERMEEXLEARAENEENEESE,
‘Connect’ BER B REMNBEMBEEANNGES. ERHNMNENBINE DUT 25RENERE, EER0|
i 6.24Connect E35IA,

www.siglent com 15
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6.2.2 Test Select
EAREmPEZEZFTENINIE, TR

Setup Test Select Configure Connect Run Result

~ [ USB32 Tests
v [ TD1.1 LFPS
[ Peak-Peak Differential Qutput Voltage
[ Peried
[ Burst
[ Repeat
[ Rise Time
[ Fall Time
[ Duty Cycle
[] AC Common Mode Voltage
v [ 3G Transmitter
[ TD1.6 Transmitter S5C
[] TD1.3 Long Channel Eye Jitter
[] TD1.3 Short Channel Eye Jitter
v [ 10G Transmitter
[] TD1.4 Long Channel Eye Jitter
[] TD1.4 Short Channel Eye Jitter
[ TD1.7 Transmitter SSC

[ TD1.5 Transmitter Equalization

6.2.3 Configure
ARABATERTKSEERENRE, ARUREECHFTEEENNINNEE, RA=RE
BRIEFRREFRNBEXRERSS

Setup Test Select Configure Connect Run Result

<]

Source Channel

Srcl Src2

1 Cc3

Select source channels for test signal input.

6.2.4 Connect

RIFERIFERY Setup, EERNHEEERSMERRN DUT FRARAELIRBEN NEEREE, BF
RERBINAESEANNAEER Y., EEFmUTEMR:

www.siglent com 16



USB3.2 —EtEilt B P

Setup Test Select Configure Connect Run Result

Connection

Steps (Device + Standard_A) :

1. Power and DUT Connection: Connect the Siglent test fixture to a 5V power supply via either the POWER TYPE-B or TYPE-C port, then connect the Device Under Test (DUT) to
the TYPE-A port on the test fixture.

2. AWG Connection: Use an SMA-BNC cable to connect the output of the Arbitrary Waveform Generator (AWG) to the corresponding channel (e.g., J12) on the test fixture
designated for transmitting LFPS signals.

3. Use SMA cables to connect the channels of the oscilloscope to the Tx+/Tx- test points (e.g., J14, J15) on the test fixture for signal capture and analysis.

4. Configure the AWG to generate and output LFPS polling signals. Use the oscilloscope to capture and analyze the DUT's response signals through the test fixture to complete
the compliance test.

6.25 Run
AFRREEETNS, REXERE, REHEXHE, B,

Setup Test Select Configure Connect Run Result

Connection Test

|

Connection Status: Not Connected
Click 'Connect Test' to establish

Test W

orm Capture

Waveform Directory:  C:\Program Files (x86)\EasyTools\EasyScts\waveforms\, Browse.

LFPS: C:\Program Files

CPO: CA\Program Files

cP1: C:\Program Files

cpa; C:\Program Files

cP10: C:\Program Files

P13 C:\Program Files

CP14; CAProgram Files

CPI5: | | CA\Program Files

Test Progress

Ready to start test

ENRE], BRPBEIRETEER IP 5=t Connect IEERIKEE, RS R Disconnect BB N
FERERIEZERI.

www.siglent com 17
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Setup

Connection Test

IP Address: 10.14.45.61

Test Select

Configure Connect Run Result

EIRFHIERT, = Browse o B EEIBRFMHEAVE R . R B7E Test Select A XS KM I, Capture
0 Save IS A =ik, HEFERS T At Capture BRI B RESIR B URE R B RETHRE,
=i Save IO LMREFRFEIRZINNBERT.

Test Waveform Capture

Waveform Directory:

LFPS:
CPo:
CP1:
cpa:
cP10:
CP13:
CPi4:

CP15:

6.2.6

C:\Program Files (xB6)\EasyTools\EasyScts\waveforms\40G

C:\Program Files (x88)\EasyTools\EasyScts\waveforms\40G\Usb3.2_ Compliance Test LFPS+t.csv

C:\Program Files (x86)\EasyToals\EasyScts\waveforms\40G\Usb3.2_Compliance_Test_CPO.csv

CA\Program Files (x86)\EasyTools\EasyScts\waveforms\40G\Usb3.2_Compliance_Test CP1.csv

Result

Wik5epka, ~NKBFSEMHATMAERAE, NTEFRR:

| Setup Test Select
‘ Result 1D Gen Channel
Pass  ID 1.4 GenZ  SHORT

SHORT

SHORT

SHORT

SHORT

SHORT

SHORT

SHORT

Configure Connect Run Result
Test Hame Value
Max Non Transition Woltage 0. 4078310894017

Composit Location 0. 499000012875

Min Transition Top Margin 0. 1428087475307
Min Transition Bottom Margin —0. 1515237838037
Min Transition Eye Height 0. 370332539082V
Min Non Transition Top Margin 0. 1597970575097
Min Non Transition Bottom Margin —0. 1504688258997
Min Non Transition Eye Height 0. 3802650951 167V

Short Channel CP10 Worst Non Transition Signal Eye

Pazz b 1.4 Gen2
Pazz b 1.4 Gen2
Pazz b 1.4 Gen2
Pazz b 1.4 Gen2
Pazz b 1.4 Gen2
Pazz b 1.4 Gen2
Pazz b 1.4 Gen2
s

Bifferential Sigal (V)

025

o 50 o' 1.00 128
Unit Intervals

Information

Information

Information

Information

Information

Information

Information

Information

only

only

only

only

only

only

only

only

Pass Limit

oo

Brow:

www.siglent com
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REEMEENURER, REFARNEEMZURRERENRER. TP ERENRE R
XiZzBE R, SEREUSHATER, BAREHRAGBNER, TLUREIZIZ Result .
@ N

Setup Test Select Configure Connect Run Result

! Long Channel CP9 Worst Non Iramsition Signal Eye
|

1
—0.25 0.00 0.258 0.50 0.75 1.00 1.26
Unit Intervals

=i Save Report, TJ{R#F html &AM IRS .

[EE]: REREN, SER—IXMHEE HTML X4, RENXGEEE (FRE1LE), NF
I, FRERBMENE, FEEHEREERD BT,

MIHIR S B1E Overall Result (IREMZEDER) , Summary (FRENIRNERREESR) | Details (AR
BN ERER) =85

® OverallResult: 7R BE, SEEZMHTUIIKER , B FEERT Dut Type #1 Connect Type
SERERGUERITES.

® Summary: ZitFrBERINIKE

® Details: E/REEEMIXEER.

www.siglent com 19
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USB3.2 Complaince Test Report
overall Resuit” |

Test Date: [2026-02-11 1556:29

Dut Type: |Device

| Connection Type: standard A

Test Result Total-21,Pass:21,Not Tested:0,Fail0

Summary

Result [0 [cen [channel [Test Name Value [Pass Limit

Fass D13 [Gent [SHORT Max Peak-to-Peak Jitter 29.9500540681 ps information only

Fass Miean Recovered Ul 2005096225955 [199.9400 ps < Mean Recoversd Ul < 201.0656 ps
Fass Ti@E-12 286130398115ps [T@E-12 <= 13200 ps

Fass 0j dd 161745720141 ps Dj_dd <=

Pass 1013 = |sHORT R (RMS) [0.885097282887 ps R (RMS)

Pass D13 = [SHORT Min Eye Width 171.380960138ps T

Fass D13 [Gen [SHORT Min Transition voltage 0435125657502V [information only

Pass D13 = [SHORT Max Transition Voltage 0436816364527V, Information only

Fass D13 lGen1 [SHORT Min Mon Transition Voltage 0420738220215V Information only

Fass 1013 = [SHORT Max Non Transition Voltage 0420610010624V, information only

Fass D13 Gent [SHORT [Composit Eye Height [0.000000000000V. [information only

Pass 1013 = |sHORT [Composit Location [0.000000000080 Information only

Pass D13 = [SHORT Min Transition Top Margin 0178523888302V Information only

Fass D13 [Gen [SHORT Min Transition Battom Margin -0.196664288640V [information only

Pass D13 = [SHORT Min Transition Eye Height [0.475483185883V. Information only

Fass D13 lGen1 [SHORT Min Mon Transition Top Margin l0.18740004301 1 Information only

Fass 1013 = [SHORT Min Mon Transition Bottom Margin 0154163665175V information only

Fass Min Mon Transition Eye Height [0.481563717127V. Information only

Fass [Transition Eye Violations o [Transition Eye Violations = 0 hits
Fass Non Transition Eye Violations o [Mon Transition Eve Violations = 0 hits
Pass D13 |eent |sHoRT [Total Eye Violations. o ITotal Eye Vialations = 0 hits

6.3 —EENLAIRAENE

WEHEHZRF, RIERREZ SCTS-USB3.2 —HUHE N4 :

5 unins000.exe

6.4 XHSETT IH

6.41 TIEBNE

XHSETT (XHCI High Electrical Test Tool)2H USB IF (USB Implementers Forum) i &1t FR 4T

B, BFEEENEELSEMN USB OHANIER, KXEUIKNEE,

TR https://www.usb.org/document-library/xhsett

6.42 (FEREAFR
1) S TERR, FTFF XHSETT ITH,

www.siglent com
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% ¥HSETT - XHCI Electrical Test Tool

Stack Switcher

Select host controller to load Compliance Driver Stack on.

PCI - Intel(R) LS

Continue | Exit |

2) =& Continue .,
[(FR]: EX—2 BT aE Continue, ARG USB O BESMiE, BIirMEEELE
£, BERS —8BEEEEEIZEN.

Ctack Switcher

Do you want to continue with the host controller you have
selected?

Click Continue' if so. Click ‘Abort” if you would like to exit CV or
choose a different host.

if you dont click amything, CV will unload the compliance driver

from this host controller in 15 seconds and retum to the host
selection window.

Continue | Abort |

3) i%#% SuperSpeed THY Host/Hub DSF Ports, =i Test

xHCI Electrical Test Tool X
—Hi-5peed —Select Host Contraller Far Uze In Testing—
™ Device PCI 70 7 204 0 26 Ports

" Hub

™ Host Contraller/System

— SuperSpesd
% Haost/Hub D5SF Parts

TEST | E xit |

4) 7t Test Mode Ti&#E TX_COMPLIANCE_MODE,
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SuperSpeed Test Modes

— 55 Host/Hub Selection

HOST: PCI ;70 7 201 0

E numerate Bus |

— Controlz
Test Mode

T COMPLIANCE MODE IR

Puort

I'I? vI

EXECUTE I RETURH TO MAIN |

T _COMPLIAMCE_MODE

5) ft Port BEEENHANIKAS, AlesE EXECUTE

=i,

o WRAHERM MO, LUK

SuperSpeed Test Modes

— 55 Host/Hub Selection

HOST: PCI ;70 7 201 0

E numerate Bus |

— Controlz
Test Mode

Puort

|T><_EEIMF'LI:‘-‘~NEE_MEIDE | |

Statuz Window

ExXECUTE | RETURM g%

24

6) EETMRE, 5 Siglent kRS EFMIKHERE. MNMREEM, U DUT 2B#1AE CPO

S, REURIBMESRIEENR.
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7 USB32 Tests

7.1 LFPS

711 HSERER
LFPS (Low frequency periodic signaling) A9 B2 2S5 FZ AN B Ffr 7w -

7-1USB3.2 LFPS HEEH

tPeriod

Electrical Idle

tBurst

tRepeat

A

tPeriod 2— LFPS EHIA9IFLERTE), — LFPS Burst 23§7EH tBurst T X H—EXRS BN &
BEZE LFPS 5. —/ LFPSsequence 25T tRepeat EXH—ERATEA, E@—MFER AR
tBurst BIBE— LFPS Bkih, TEFNELERY LFPS B2 (8], $EEAFERA SRR, LFPS RSBk 7-
1 P

F 7-1USB3.2 LFPS #5E15 A

IR Pass Limit

Peak-Peak Differential Output Voltage 800mV<peak-peak voltage<1.2V
Period 20ns<tPeriod<100ns

Burst 600ns<tBurst<1.4us

Repeat bus<tRepeat<14us

Rise Time Rise Time=<4ns

Fall Time Fall Time<4ns

Duty Cycle 40%=Duty Cycle<60%

AC Common Mode Voltage AC Common Mode Voltage<100mV
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7.1.3

M8,

£ TestSelect Hi&#E TD1.1LFPS ;

£ Configure HIREBRANRESRNEE

£ ERE PEEHERULNE

 Run BIATEEEIP, mFF Connect , = LFPS/GH Capture ;

W DUT A0S e Bp9iEsE, BiELE DUT, miKssiiEsl LFPS(E5E, =& LFPS Bl
Save REHIE;

mir Run , SCTS-USB3.2 MHSXEUEHITENDHT, £ Result HEBMNNER;

RN BRTRBEXN NAGRFZEIEREI TN, BieR X HmRE, MR LFPS B
HEEXHRE, B!, BERRFEEXGEEITUR.

WiERESE
7-2LFPS iR RS %

Setup Test Select Configure Connect Run Result

Result 1D Gen Channel Test Hame Value Pass Limit
Pasz  ID 1.1 Genl - LFPS Min inplitude 1. 073611021047 800.0 mV <= LFPS PeakToPeakVoltage ¢= 1.2000 ¥ =
Pasz  ID 1.1 Genl - LFPS Max inmplitude 1. 105000018077 800.0 mV <= LFPS PeakToPeakVoltage ¢= 1.2000 ¥

- 1.1 -- 5 AC Common Mode Voltage 68 5753mi 'S AC Common Mode Woltage <= 100.0 m¥

§B3.2V1.2 - o s

Pasz 1.1 Genl LFPS Min Peried 47.3267421271ns 20,0000 ns <= LFPS tPeriod <= 100.0000 ns

Pasz 1.1 Genl - LFPS Max Period 47. 6540745651ns 20,0000 ns <= LFPS tPeriod <= 100.0000 ns

Pasz 1.1 Genl - LFPS Min Burst Time 1. 05070000700us 600.0 ng <= LFPS tBurst <= 1.4000 Wz

Pasz 1.1 Genl - LFPS Max Burst Time 1. 05512503978us 600.0 ng <= LFPS tBurst <= 1.4000 Wz 2
Pasz 1.1 Genl - LFPS Min Repeat Time 7. 03505020283us 6.0000 Hs <= LFPS tRepeat <= 14.0000 Hs

Pasz 1.1 Genl - LFPS Max Repeat Time 13, 0205998027us 6.0000 Hs <= LFPS tRepeat <= 14.0000 Hs
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7.2 5GSSC

7.21  FEIRAA

SSC (F3mfgth) B—MEBEZTEEN MR ETHERF KA, HENEERREFREERTE
MR R ERBHIESTIEE, NMESREBHETI (EM) . FIRHaEIN T RAR:

% 7-25G H9 USB3.2 SSC #3Bi5iAA

iz IR

Pass Limit

SSC Modulation Rate

30kHz<Modulation Rate<33kHz

SCC Frequency Deviation Peak

-300ppmV<Frequency Deviation Peak<300ppm or -
2300ppm=SSC Deviation Peak<-1700ppm

SSC Frequency Deviation Trough

600ns<Frequency Deviation Trough<1.4us

SSC df/dt

6bus<peak-peak voltage<14us

7.2.2 WHASE

1) & TestSelect Hi%#E TD1.6 Transmitter SSC

2) & Configure FIZEBRANRKESNEE

3 f# EE PEEAERNLNE

4) 1 Run fHINTIEEEIP, =t Connect , =i CP1{5S/EM Capture

5) Fzpi#e DUT BINIKASEY,

&, RECP1ER Save {REFEIE
6) =i Run , SCTS-USB3.2 =N #IEHITEMN ST, £ Result FEFMXER

SHRE CP1 ESUIAARENED 43, REBMRIES

7) MR BRTREXNARFE SRR TN, KRR S HRE, Wil 5GSSC
PR BRSO, EBE), IBEHREFEIE X EE T
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7.2.3

WAERSE

B 7-35G #9 SSC izt 7=l

Setup Test Select

Gen Channel

Genl =

Fasz TD 1.6 Genl =

Fasz TD 1.6 Genl =

Fasz TD 1.6 Genl =

Fasz TD 1.6 Genl =

Configure

S5C Frequency Deviation Min Peak

S5C Frequency Deviation Max Peak

S5C Frequency Deviation Min Trough

S5C Frequency Deviation Max Trough

35C difdt

Connect Run Result

Test Hame ¥alue

222, 367854684ppn

208, 04618107 Tppn

—4964. 231538T8pom

-4933. 61113958pom

468, 358867308 omius S5C dfSdt <= 1. 2500 kppnfus

-300 ppm <= SSC Deviation Peak <= 300 ppm or —2300 ppm <= S5C
Deviation Peak <= —1700 ppn

-300 ppm <= SSC Deviation Peak <= 300 ppm or —2300 ppm <= S5C
Deviation Peak <= —1700 ppn

—6.300000 kppn <= S3C Deviation Trough <= -3.700000 kppm

—6.300000 kppn <= S3C Deviation Trough <= -3.700000 kppm

Fass Limit
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7.3  5G Long/Short Channel Eye Jitter

BRE—EUENIRAERE B TN SZ 29 & FRIE .

HRIE USB-IF E5HEME, Long Channel Eye Jitter(1iB 8 BR B & =) MR IRTE TP4 £, Short
Channel Eye Jitter (\2i@ERERIN) MXINTE TP2 ik, TP =AY ENE Fix:

7-4TP SENX

Table 6-1. Electrical Test Points

Test Point Description
TP1 Transmitter silicon pad
TP2 Transmitter port connector mid-point
TP3 Receiver port connector mid-peint
TP4 Receiver silicon pad
TP1Ro, TP3Ro Re-timer transmitter silicon pad
TP1Ri, TP3Ri Re-timer receiver silicon pad

Figure 6-6. Electrical Test Points

TP1Ro TP3Ro
TP1 TP1Ri TP2 TP3 TP3Ri TP4

-
=it
-

Wi
I Re-timer ‘1
Mated
Connector
Mated
Connector
Re-timear
\/
o

7.3.1  HEiRAA

USB3.2 &SHAIK/42IBIERE R 51(Long/Short Channel Eye Jitter), RIIHESEESLHERIRE
THIRERFAE. HFHAESRTIENIZ OGN, BIERSFTESRERBENTE, FRIESERGER
ERESRER, KBESIANIEHENBERFE (KB S-SHIRE) , BIIRIR case HEITIE A5 i
SR IRFE MMOREFF HSBIRE. =HIRE), M= IS 5IRAE.

KAGBERESSEITH R ERD, XaIEFNE TP RRIA—5, BB TRAR:
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#& 7-35G K USB3.2 Long/Short Channel Eye Jitter #5515 B

iz IR

Pass Limit

Mean Recovered Ul

199.9400ps <Mean Recovered Ul < 201.0656ps

Dj_dd Dj_dd<86ps
Ri(RMS) RJ(RMS)<3.270ps
Tj@E-12 TI@E-12<132ps

Transition Eye Violations

Transition Eye Violations = Ohits

Non Transition Eye Violations

Non Transition Eye Violations = Ohits

Total Eye Violations

Total Eye Violations = Ohits

Max Peak-to-peak

Information only

Min Eye Width

Information only

(Max/Min)Transition Voltage

Information only

(Max/Min)Non Transition Voltage

Information only

Composit Eye Height

Information only

Composit Location

Information only

Min Transition Top Margin

Information only

Min Transition Bottom Margin

Information only

Min Transition Eye Height

Information only

Min Non Transition Top Margin

Information only

Min Non Transition Bottom Margin

Information only

Min Transition Eye Height

Information only

7.3.2 WXSE
1) £ TestSelect H%E#E TD1.3 Long Channel Eye Jitter =¢#& TD1.3 Short Channel Eye

Jitter

)

2) 7& Configure FIZERANRESRIEE;

3 & &EE

PEEHERINIS;
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4) ¥ Run HATEEEIP, mfF Connect , = CPO{5S/EH Capture ;

5) 4 DUT k&% CPO MR RGBS WNET 4.9), mEERBIEEESE, = Save {®FCPO
R

6) < DUT k&3% CP1itAEEY, S CP1 55 /ERM Capture |, mESEBIREESHE, =if
Save 1%1FCP1;

7) miE Run , SCTS-USB3.2 MHSXHUEHITEMN AT, £ Result HEFMNRER;

8) WRMWNBERTRENNAKEEERETX NN, BiER XHmRE, Wit 56 Long
Channel BB R, BB, BENRGEIESHEHTUE.

7.33 MWAERESE
7-55G B USB3.2 Long/Short Channel Eye Jitter i £ R &%

B ccrsusesz - u]
Setup Test Select Configure Connect Run Result |
Result m Gen Channel Test Hame Yalue Pass Limit
Pass ™ 1.3 Genl LONG ~ Max Peak-to-Peak Jitter 45, TAT2716653ps Information only =
Pass ™ 1.3 Genl LONG  Mean Recowered UI 200. K096 1AARdps 189. 9400 ps < Mean Recowersd UI < 201. 0856 ps
Pass  TD 1.3 | Genl LONG  Dj_dd 30. 1987463878ps Di_dd <= 86.00 p=
Pass ™ 1.3 Genl LonG  Rj (RMS) 0. 8684347513 7hps Ri (RMS) <= 3.270 ps
Pass  TD 1.3 | Genl LONG  Min Eye Width 167.631069008ps Information only
Pass  TD 1.3 | Genl LONG  Min Transition Voltage -0. 6616216205187 Information only
Pass ™ 1.3 Genl LONG  Max Transition Voltaze 0. A4BBEI54162AT Information only
Pass  TD 1.3 | Genl LONG  Min Non Transition Voltage —0. 4728568063517 Information only j
Long Channel CPO Worst Non Transition Signal Eye Long Channel CPO Worst Transition Signal Ewe

-
o
|

erential Signal (V)
s 4
T

Differential Signal (V)

s 4 &4
2 @ a0

-0'zs 0.00 0.5 0.50 0.7 1.00 1.28

www.siglent com 29



USB3.2 —& MMt B A FE M

7.4 10GSSC
7.4.1  HSEHEA
10G B9 SSC #5e5 5G K9 SSC HBE, EMSBil TR
= 7-410G B9 USB3.2 SSC #5B15¢AA
I Pass Limit
SSC Modulation Rate 30kHz<Modulation Rate<33kHz

SCC Frequency Deviation Peak

-300ppmV<Frequency Deviation Peak<300ppm or
-2300ppm=SSC Deviation Peak<-1700ppm

SSC Frequency Deviation Trough 600ns<Frequency Deviation Trough<1.4us
SSC df/dt bus<peak-peak voltage<14us
742 WASE

£ TestSelect HE#E TD1.7 Transmitter SSC ;
£ Configure AIZERANRKRAE
EE FPEEHEENNLINE,

£ Run HEATKSEIP, &=& Connect , =3 CP10 /5K Capture

F{_\f

< DUT K3% CP10 AR ((¥BEED 4.3), mEREREESE, =f Sae &R7=F
IR

mii Run , SCTS-USB3.2 MHEIHIEHITEM DM, £ Result HEFBMNE

RN BR T REXYNASRFZEERE TR, BIRXHmRE, Wil 10GSSC £
EXHRE, SR, IBERREFEE XX EETIIE,
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7.43 MidERsE

7-6 10G By USB3.2 SSC MiK&ERE&E

Setup Test Select Configure Connect Run Result
Result ™ Gen Channel Test Hame Yalue

Pass  ID 1.7 Gen2 - 33C Frequency Deviation Min Peak 56, 6686422208pon

Pass  ID 1.7 Gen2 - 33C Frequency Deviation Max Peak 123. 98620707 Lppn

Pass  ID 1.7 Gen2 - 33C Frequency Deviation Min Trough —-40919, 12175062ppn

Pass  ID 1.7 Gen2 - 33C Frequency Deviation Max Trough —4866. 44917630ppn

Pass  ID 1.7 Gen2 - 35C dffdt T66. 2173424 T0ppmius

Fass Limit

-300 ppn <= S5C Deviation Peak <=
Deviation Peak <= —1700 ppn

300 pon

-300 ppn <= S5C Deviation Peak <=
Deviation Peak <= —1700 ppn

300 pon

—56.300000 kppn <= S3C Deviation Trough <=

—56.300000 kppn <= S3C Deviation Trough <=

SEC difdt <= 1.2600 kppmfus

or -2300 pom <= S5C

or -2300 pom <= S5C

=3. 700000 kppm

=3. 700000 kppm
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7.5 10G Long/Short Channel Eye Jitter

7.5.1  FIEiHEA
10G #8 Long/Short Channel Eye Jitter FORSBIN F&RF=

& 7-510G K9 USB3.2 Long/Short Channel Eye Jitter #5515 A8

it Im Pass Limit

Mean Recovered Ul 99.9700ps <Mean Recovered Ul < 100.5301ps
Dj_dd Dj_dd<53.00ps

Rj(RMS) Rj (RMS)<1.000ps

T@E-12 TJ@E-12<67.10ps

Transition Eye Violations

Transition Eye Violations = Ohits

Non Transition Eye Violations

Non Transition Eye Violations = Ohits

Total Eye Violations Total Eye Violations = Ohits
Max Peak-to-peak Information only
Min Eye Width Information only
(Max/Min)Transition Voltage Information only
(Max/Min)Non Transition Voltage Information only
Composit Eye Height Information only
Composit Location Information only
Min Transition Top Margin Information only
Min Transition Bottom Margin Information only
Min Transition Eye Height Information only
Min Non Transition Top Margin Information only
Min Non Transition Bottom Margin Information only
Min Transition Eye Height Information only

752 WAL E

1) £ TestSelect H%E#E TD1.4 Long Channel Eye Jitter =& TD1.4 Short Channel Eye

Jitter

)

2) 7& Configure FIZERANRESRIEE;
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7.5.3

T EE PEEHEREULKRE
£ Run HEANTKSEIP, 5& Connect , = CP9{ES/EH) Capture

)

4 DUT &ix CP9 MR (FBSIETD 4.3), mEREREESE, = Sae &#EF
CP9;

< DUT %1% CP10 M8 EY, & CP1016S/E8 Capture |, mESEIEEIESE, =iE
Save fxfF CP10;

mir Run , SCTS-USB3.2 =X #iEHITESNDMT, £ Result EFEMXER;

MR B F T3R8 TN AR EIE TN, 4%?7%5?‘&#5&95, MRXIR 10G Long
Channel #iES4Er%k, BRNI, BEFEREHIESEEH T,

MWiXERSE
7-7 10G K USB3.2 Long/Short Channel Eye Jitter it 45 R &%

Result ™

D 1.4 | Gen2 ONG  |Max Peak—to—Peak Jitte 44.2126103794ps

Setup Test Select Configure Connect Run Result ‘

Pass Limit

Pass 1D 1.4 Gen2  LONG Mean Recowersd UI 100. 245100000ps 99.9700 ps ¢ Mean Recovered UI < 100.5301 ps
Pass  TD 1.4 Gen2  LONG Tj@B-12 39. 18372115616ps TiGE-12 <= 67.10 ps

Pass 1D 1.4 Gen2  LONG Dj_ad 22. 9830377664ps Dji_dd <= 53.00 ps

Fail 1D 1.4 Gen2 LONG Rj (RNS) 1. 70410813511ps Ri (EMS] <= 1.000 ps

Pass  TD 1.4 Gen2  LONG Min Eye Width 60. 8162768484ps Information only

Pass  ID 1.4 Gen2  LONG Min Transition Voltags -0.630752603872F  Information only

Pass  ID 1.4 Gen2  LONG Max Transition Voltags 0. 6243211030967 Information only

Pass  TD 1.4 Gen2  LONG Min Non Transition Voltage -0.5971799402847  Information only

Biffereatial Sigal (V)

Long Channel CP9 Worst Non Transition Signal Eye
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7.6  Transmitter Equalization

7.6.1  FEIRAA

A 5imia% (Transmitter Equalization) @3IEA X iwTUNE (Pre emphasis) /A INE (De emphasis)
S5HBSHFEE USB IF CTS e, WARSRESHEFEERFE THRERESNBETFIL (S)EED, 2
Gen 2 (10Gbps) & S EFMAIREAIAIN, & iwmHE AU TR

X 7-6USB3.2 Transmitter Equalization #5815 A8

IR Pass Limit
Preshoot(dB) 1.2dB < Preshoot < 3.2dB
De-emphasis -7dB < De-emphasis < -2.1dB

7.6.2 WiXSE
1) 1 TestSelect HIEIFE TD1.5 Transmitter Equalization
2) 7 Configure FIREBEANNREEFEIE;
3) & EE PEEHEEUXNE,

4) 7 Run HHINTEEEIP, 2d Connect , & CP13{5S/FM Capture , #J#: DUT

MIHABER CP130EBENED 4.3), LIRS CP13 55, =it Save {#fF CP13
HAE:
5  #0# Dut KRB A CP14, RiKRR1#EIEE) CP14 55/, =it Save {®fF CP14 #4E;

6) 10 Dut MiA3Ee R CP15, NiKk=siERl CP15 55/, =& Save {RfF CP15 #iE;
7) =i Run , SCTS-USB3.2 MH=XEWEHITEN DM, £ Result HEFMHAER;

8) MEXWNERTEEBXNNAFEREBIERFTXANDNE, BIRRXHEHRE, MWiXIA 106
Transmitter Equalization Frf M EIE A ERK, EBNE M BEFREFELHRESERHITU.

7.6.3 MiXZERESE
7-8 USB3.2 Transmitter Equalization Mift 5 R 5%

Result D Gen Channel Test Hame Value Pass Limit

0 1.5 GenZ - Preshoot 2. 028596dE 1.2 dB ¢ Preshoot < 3.2 dB

D 1.5 Gend = De—emphasis —2. B00666dB =7.0 dB < De-emphasiz < -Z.1 dB
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AiHBESE

16GHz-12Bit
2Gpts Memory

M g

SIGLENT
#(C1) < 2.0Hz

Pl C3 |
100mV/ 1X
0.00V FULL

200mV/
0.00V/

2 CPO

16GHz-12Bit
Mo
uwF B A 2Gpts Memory

(i3 3 C1DC 5
40.0ps  10.0ps/div 1k 200V 14:09:4:
4.00Mpts 40.0GSals Nl _EFHE 2026/8128

SIGLENT
f(C1)

Trig'd
1.5250735GHz

A A S i BN

B s L B M R

3
100mv/
0.00v

Ci
100mV/| 100.0ps/
0.00V| 0.000s

200mV/ 100.0ps/
0.00V 0.000s

DC50
100mVv/
0.00v

DC50
100mV/ 1X
0.00V FULL

C1DC 3
000V 14:11:45
LIt 2026/8/28

B3 573
000s  20.0ps/div IEX
8.00Mpts 40.0GSals A}
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16GHz-12Bit SIGLENT
Memory  {(C1) = 2.4¢

DC50 jazs] c1 &R ( ik C1DC
100mV/ 1X 100mV/ 200mV/| 100.0ps/ 00X 100.0ps/  100mV/ 100.0ps/ 20.0ps/div IR 0,00V 14:15:41
0.00V FULL 0.00V 0.00V/ 0.000s 0.00div 0.000s 0.00V 0.000s 8.00Mpts 40.0GSa/s A EFHE 2026/8/28

DC50 e

) ez =zl ( .78 - X
100mVv/ 1X 100mV/ 200mV/ 100.0ps/ 1.00X 100.0ps/  100mV/ 100.0ps/  100mV/ 000s  20.0ps/div IEH V 14:17:28
0.00V FULL 0.00V 0.00V/ 0.000s 0.00div 0.000s 0.00V 0.000s 0.00V 8.00Mpts 40.0GSa/s Nk _EFHE 2026/8128
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ByRE 5CP10

o) anb o = oo 16GHz-12Bit SIGLENT Trig'd
* JlBe - 2Gpts Memory  (C1) = 4.9¢ GHz

Pl C3 | DC50 [z ] (&Y 73 | c3 [E-3 o ‘ ;
100mV/ 1X 100mV/ 200mV/| 100.0ps/ 1.00X 100.0ps/  100mV/ 100.0ps/  100mV/ 0.00s  20.0ps/div iER V 14:18:47
0.00V FULL 0.00V 0.00V/ 0.000s 0.00div 0.000s 0.00V 0.000s 0.00V 8.00Mpts 40.0GSals i i 2026/8/28

pyRE 6CP13

B

R AR mmmm.mmmmmwmﬂ
I

A VIR

CiDC

merm DC50 3 %
100mV/ 1% 100mv/ 200mV/. 000s  2.00ns/div 1IEX 0.00V 1
0.00V FULL 0.00V 0.00V/ 800pts  40.0GSa/s i LIt 2026
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fIRE 7 CP14

* o b MR nomy

[l AT AL

;A"
"'W\' R A T N i

Pl C3 ] o] F1o
1X 100mV/ 1X 100mV/ 200mV/
FULL 0.00V FULL 0.00v 0.00V.

16GHz-12Bit SIGLENT
2Gpts Memory  {(C1) = 77

B AT

’ mm-mmwmmwmmmam
f f

I i
L—_JVWW

c1pC
0.00V 14:21:46
EFHE 2026/8128

(O .73
000s  2.00ns/div IEH
800pts  40.0GSals Nf

ByRE 8 CP15

MNM‘WMWE@H&J

DC50 DC50
100mV/ 1X 100mVv/ 200mV/.
0.00V FULL 0.00v 0.00V/

16GHz-12Bit SIGLENT Trig'd
2Gpts Memory  {(C1) = 77.929072MHz

Il
w@,.mmmmmmmmmmmmwmwrdﬁ
\

1DC E
0.00V 14:22:16
L7t 2026/8/28

[OE3 .73
0.00s  2.00ns/div IR
800pts  40.0GSals WA
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