Application Note

USB Type-C based Thunderbolt
(zneration 3 and USB 3.1 RX test solution
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LTULWNIE 100W FTOERZMIET DN TEFET.
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Type-C @ Alternative Mode TEIMESE S & T, Thunderbolt (MAF TBT) Generation 3 (MAF Gen3)(CHISTE
BDELESCIADET, TBT Gen3 (&, {HXBF=EN 40 Gbps (20 Gbps x 2lanes) &0, USB3.1 Gen2 M 4 fSD{mix
BEaXKHLFET.
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Ele, SOOIV OAUFo FFSAH MP1800A (E. TBT Gen3 AEREEAAITERS &~ LT Intel Corporation H
SERYIDRIZESEH T . USB3.1 (CRALTH. 2017 F(CEEETNS WS-103 (CT USB-IF S ATTEREE

HISFETT,

2 ERDEEARE

USB3.1, TBT Gen3 (C#HLT DHas & U TR ZBDEHIC(F. TUHHAC E(CRMSN DAY M TREEEITD
CEMRMETY, USB (& USB-IF, TBT (& Intel Z{ETHESNET .

(http://www.intel.com/content/www/us/en/io/thunderbolt/thunderbolt-technology-developer.html)

Ffo. TBT AUSICERLU Ie2s = R 9 DR (&, ZA1(C Intel Corporation &M Technical License Agreement
(BUF TLA)DfSFEME(CIRDFE T,
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Fig. 2 USB 3.1 / TBT Gen3 Test System

3 Thunderbolt iKE&

TBT Tld. /KRR BL>—/GRERE LT, fEim(TP2) Li=if(TP3EQ)D 2 iR I D CEMNRESNTLE T,

SJ RJ SSC Crosstalk source

Emphasi Host/Device RX
mphasis | (DUT)

cM
injection TP2: Case1

Fig.3.1 TBT near end test point (TP2)

SJ RJ SSC Crosstalk source

TP3EQ: Case2

\ TBT BT
PPG Emphasis PCB Receptacle Receptacle

Host/Device RX
(DUT)
cMm L

J
[ -16.5dB@10GHz i

injection
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Fig. 3.3 TBT Test Block Diagram

FRIOv I DI L —TRH UKL USB DIFEDHBBERDIEDT. TBT &L TERTIBICFIRET
9,
Ff=. USB HERDOWMENTRL, TBT MEBEROHMEEND ZETHIUE. GO373A BARE(CIRDET ., ZDHEE.
MG3710A @D K241C THUE Lz, BE# J1510A [CERI D ENTEEY,

Table 3.1 TBT Test configuration

Model Model Name Options Qty Note
Number

MP1800A Signal Quality Analyzer 002, 007, 015, 032 1 Mainframe
MU181000B 4 port synthesizer - 1 Synthesizer
MU181500B Jitter generation module - 1 Jitter source
MU183020A | 28G/32G bit/s PPG 012, 030 1 PPG
MP1825B 4Tap Emphasis 002 1 Emphasis
MG3710A Vector Signal Generator 002, 029, 032, 041 1

GO0373A USB3.1 USB Test Receiver Adaptor 1 USB BRI E
GRL-TBT3-RX | GRL Thunderbolt3 Receiver Calibration and Test 1

A Software

J1510A Pick Off Tee - 2

K261 DC Block - 2

K241C Power Splitter - 1




J1551A Skew matched 0.8m K - 1 Emphasis to DUT for
Data

J1550A Skew matched 0.8m | - 1 MG3710A to GO373A

APC3.5

J1624A 0.3m SMA - 2 G0373A to J1510A

J1611A 1.3m K - 1 PPG-Emphasis for
Clock

J1439A 0.8m K - 1 PPG-Emphasis for
Data

3.2 BRIEE BER AIZE

HERZIADDHEIC, FIREORIEZITVET, 55#l(E. GRL-TBT3-RXA EFEIEL TL\D MOL (CERENHDDFET
DT, CCTIFREREODHEZRLUET, RIEQ. AIRUIZ TP2 HEXU TP3EQ DENENTITLET,

9" Emphasis Z#(C UTZIREET. Eye ORAIDIRIEZ ZE1 T 700 mVp-p (CEREULET,

Fig3.4 Inner eye amplitude setting
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Fig.3.5 Selecting minimum DDJ setting from 16 emphasis settings
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Fig. 3.6 RJ / S / T] adjustment
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Fig. 3.7 TBT Test connection (TP3EQ)
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Fig. 4.1 USB Test Fixture
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tRITOv O EDTL —TE# UKD TBT DIBFEDHBELEIZDEDT.USB LU TEAITBRICEFRETT.
MG3710A, K241C EEHRIC USB & UTER T DHRICEFARETT . F/z. DUT & MP1825B D#d DC Block K261
(F. USBEHERTIIMES DFEAMN TBT LBIERZHAT HE. BERICHAATNTLWTERIESDFEA.

Table 4.1 USB Test configuration

Model Number Model Name Options Qty Note
MP1800A Signal Quality Analyzer 002, 007, 015, 1 Mainframe
032
MU181000B 4 port synthesizer - 1 Synthesizer
MU181500B Jitter generation module - 1 Jitter source
MU183020A 28G/32G bit/s PPG 012, 030 1 PPG
MP1825B 4Tap Emphasis 002 1 Emphasis
G0373A USB3.1 USB Test Receiver Adaptor 1

GRL-USB31-RXA | GRL USB3.1 Receiver Calibration and Test 1

Software
USB SigTest Version 4.0.19 or above USB-IF www.usb.org
J1510A Pick Off Tee - 2
K261 DC Block - 2 Not mandatory for USB
J1551A Skew matched 0.8m K - 2 Emphasis to DUT for

Data

J1625A 1.0m SMA - 3 G0373A to MP1800A
J1624A 0.3m SMA - 2 G0373A to J1510A
J1611A 1.3mK - 1 PPG-Emphasis for Clock
J1439A 0.8m K - 1 PPG-Emphasis for Data

4.2 FWRIE L BER BIE

USB3.1 THBRZIAHDANC, EEORIEZITVNET .. 5F#(E. GRL-USB31-RXA L[EHEL TLYD MOI (CEe#EMd
DFEIDT. CTTIIHREDEIEZRULET.

USB-IF MSFEITSIN TS USB3.1 DRUETIL. FLDEZSY —5w MM Rx A MLREERZITD T E(CIRDTVE
9o DEDAESRNSFTFEDESERESE. EEHEZTVET.


http://www.usb.org/

Table 4.2 Input Jitter Requirements for Rx Tolerance Testing

Symbol Parameter Gen1 Gen 2 (10GT/s) Units | Notes
(5GTIis)

1 Tolerance comer 49 75 MHz

Jgy Random Jitter 0.0121 0.01308 Ulms | 1

Jape Random Jitter peak- peak at 10 0.17 0.184 Ulpp | 1,4

Jay_sookz Sinusoidal Jitter 2 4.76 Ulpp | 123

Ja_1vrz Sinusoidal Jitter 1 2.03 Ulpp | 123

Jo oz Sinusoidal Jitter 05 0.87 Ulpp | 1,23

oy amri Sinusoidal Jitter N/A 0.37 Ulpp | 123

Ja Sinusoidal Jitter 0.2 0.17 Ulpp | 123

Ja_some Sinusoidal Jitter 0.2 017 Ulpp | 1,23

Ja_icowe Sinusoidal Jitter NIA 017 Upp | 123

V_full_swing | Transition bit differential voltage 0.75 0.8 Vpp 1
swing

V_EQ_level Non transition bit voltage -3 Preshoot=2.7 dB 1
(equalization) De-emphasis=-3.3

Notes:

1. All parameters measured at TP1, The test point is shown in Figure 6-19.

2. Due to time imitations at compliance testing, only a subset of frequencies can be tested. Howewver, the Rx is
required to tolerate Pj at all frequencies between the compliance test points.

3. During the Rx tolerance test, SSC is generated by test equipment and present at all imes. Each Jp source is
then added and tested to the specification imit one at a time.

4. Random jitter is also present during the Rx tolerance test, though it is not shown in Figure 6-20.

5. The JTOL specs for Gen 2 comprehend jitter peaking with re-timers in the system and has a 25dB/decade
slope.
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Fig 4.3 Tx Normative Setup with Reference Channel
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Fig 4.4 Example Output Waveform for 3-tap Transmit Equalizer
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SRCRIEE (L. Figd.5 DKL D(CIEH L. Go / No Go i#EEZEiTUVET . USB3.1 Gen2 Tld. A ML A{EESZEIIILE
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Fig. 4.6 Device test fixture
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Universal Serial Bus 3.1 Specification Revision.1.0

USB Type-C Thunderbolt Alternate Mode Electrical Host / Device Compliance Test Specification Rev. 1.5
Version 0.81

GRL Thunderbolt 3 Receiver MOI

GRL USB 3.1 Receiver MOI
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