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Subiject: The Application Notes of USB3.0 Tx Test for FAE Training

Introduction
This document is application notes of USB3.0 Tx test for FAE training. It provides the test setup, the
procedure and the outcome report (by TekExpress) for FAE. The whole document is based on the ‘Universal
Serial Bus 3.0 Specification (including errata and ECNs through May1, 2011)’.

References

[1] “‘Universal Serial Bus 3.0 Specification (including errata and ECNs through May1, 2011)’.

[2] ‘Universal Serial Bus 3.0 Specification (including errata and ECNs through May1, 2011)’, Chapter 7.5.4,
page7-51, Fig.7-17; Chapter 6.4.4, page 6-12, Table 6-7.
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1. USB3.0 Tx Test Setup and Methodology

1.1 Equipment Used

1) USB3.0 Host Test fixture-1 2) USB3.0 Host Test fixture-2

3) SMA cable 4) Oscilloscope

5) Signal Generator (30MHz 12Bit, 5M sample

|EEE402.2)
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1.2 Setup Diagram

The following figures are the configuration of the sample and real equipment setup.

sk Sample equipment setup figure:

Oscilloscope DUT (PC)

M | Signal Generator

Trigger

% Real equipment setup picture: Signal Generator

Oscilloscope

DUT

rigger
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1.3 Methodology

1.3.1 Flow Chart

Turn on oscilloscope
& TekExpress

gt

Set DUT/ID, DUT
Type & Tick all the
compiler sections

g

Connect the oscilloscope with
USB3.0 Host Test fixture-1

gt

Run

gt

Connect the oscilloscope &
USB3.0 Host Test fixture-1
with DUT (PC)

ﬂ *LFPS state: This state s the sub-state of POLLING.LFPS.»
o
LFPS state*  * Substater _ First IFPS Time oute
¢ POLLING =) POLLINGLFPS. —————— ComplianceMode
¢ Exit to next statee
ﬂ [2]Chapter 7.5.4. Figure7-17, Polling Substate Machines
CPO state**

Connect the Signal generator &
USB3.0 Host Test fixture-2 with
USB3.0 Host Test fixture-1

g

Trigger

gt

CP1 state**  “CP0& CPL: The Tx test requires only LFPS, CP0 and CP1. And the whole Complian
can be referenced in Chapter6.4.4 Table 6-7[2].«

gt

TekExpress
outputs report
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1.3.2 Test Procedure

1) Open the oscilloscope (Tektronic) and TekExpress. The Following picture displays the screenshot of the
TekExpress. Firstly, typing a name on DUT/ID column to create a file name. In this Tx test, selecting
‘Host” on the DUT Type and ticking all the simulated sections on the lower left window. Then connect
the SMA Cable with Tektronic.

DUT/ID

DUT Type

Simulation Window

% Three main simulated sections: LFPS, CPO and CP1.

2) Connect the other side of SMA Cable with the Host Tx port of USB3.0 Host Test Fixture-1 and then go
run.
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3) After running a short period, the monitor shows the “Turn on DUT’ as below figure. When showing that
button, attaching the other side of USB3.0 Host Test Fixture-1 as the below second figure.
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Once connecting the DUT, the monitor shall appear the waveform as the below figure. This kind of
waveform is LFPS. After that, it can run the next step by pressing OK of ‘Turn on the DUT’.

( &= 100mVv/div 500 Q}J:S.UG ] um Width il 10.0ps/div 50.0GS/s 20.0ps/pt ]
| T 100mV/div 500 %;:S.IJG | Trig Dly: 505ns Single Seq 1
El & width 1 acgs RL:5.0M
T | cons February 14, 2012 1:53:5
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4) Then the program will run into the CPO state.

il ﬂ"\’ TS W W I ﬂ\"\'
il i \f

MJ H ||‘|\||I1 ‘\|\| “U' \\ ‘ UMH' I \ ‘\\‘w \J " |\

B 45.0mVidiv 500 By:12.56G

U H/m i \hujur\/u i

FITT) 45.0mV 4.0ns  100ps  100ps (AL ci WA

20.0ps/div 50.0G5/s 20.0ps/pt
T 45.3mV 4.0ns  100ps  100ps

Sample l
21 acqs RL:10.0M
212y 45.0mV 4.0ns  100ps 100ps Man February 14,2012  11:58:42

7D 45.0mVidiv 500 By:12.56

Horz Dly: 250ns
T 45.3mV 20.0us

5) Before running to the next state, CP1, the program will inform you what the CP1’s waveform is

Iser Action Required

S
nect th & DUT RX+ 1o the AUX out of the scope via a SMA quick disconnect W

henthe tront A
light turns green, disconnect the AlLX

output of the scope

£ases. you may also need to wait until after seeing the green Trigger light then the
s Arrn light for the togals to happen
Kthe schematic to validate CP1_If nat. repeat this process untill the signal 13 ready
e click
Pattern Skip acquisition and all the tests that require this pattern

IOK (Acquire now): Reacquire and check the pattern now
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6) In order to go to CP1, it requires triggering the DUT. The following figures demonstrate the triggered
configuration, and the connection between the DUT and Host side with the triggered configuration.

-

Whole Trigger Configuration
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7) When triggering the signal generator which tuned in 1M Hz/1V, the frequency of waveform becomes
2.5GHz, and its period becomes around 400ps or the pattern changed. Those phenomena can tell the state
CPO is changed into the state CP1. The CP1 state waveform is as the below figure.

i |M4n]ﬂ1|Ml|l|1ﬂ|l|l|1|11|1|\ i ||u|u m| rqru L IM A uu T
,M\ | HH |||n||uuuu /H W} FJ f\/}ﬁH

ii|H|H| ||| |||||m.‘l‘l‘.l‘l.l|ll|l|I |||‘ ” m” H””MI!I! i ‘HH‘H‘H i ‘ i
Wl‘\‘“I\MHUUUUUUWVV'HHJUWJ"' il |H'|‘U‘.‘M‘U”WJJ

atlimn ‘
il L\ il u n Jm 1\1 [ M il M' JL“U“‘J” UMU \.

8) The final result on the monitor byTekExpress, which putting in the next section.
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The results of theUSB3.0 Tx test are showing as following report by TekExpress program.

TekExpress
Automation
Framework

DUT ID:

Tx_test

2/10/2012

Date/Time :11:52

Scope Model :pSA71254

2. Results

TekExpress® Automation Framework

USB 3.0 Test Report

Device Type :Host

Execution Time :15 Min

Scope Serial Number:g 010358

CTS Version :0.9

Overall Compliance Mode :Yes

Overall Test Result :

Scope F/W Version :5.3.4 BUILD 25

USB: 4.0.4.73, Framework:
TekExpress Version :2.0.0.180
DPOJET Version:3.5.0 Build 17

Pass

SPC Factory Calibration:pggg

Measurement Details Test
Test Name . Record ‘Low Limit Bz High Limit Margin Resul Comment
Sampling Rate Value
Length t

DJ-Tx
deterministic
Jitter-Dual Dirac 50.000G(S/s) [10.000M NA 46.730ps 86.000ps 39.270ps,NA |Pass
Eye Height -
Transmitter Eye
Mask 50.000G(S/s) [10.000M |100.000mV[137.630mV| 1.200V 1.062V,37.630mV|Pass
Mask Hits 50.000G(S/s) |10.000M NA 0 NA NA,NA Pass
Rj-Tx random
jitter-Dual Dirac 50.000G(S/s) |10.000M NA 1.484ps 3.290ps 1.806ps,NA |Pass
TCDR_Slew_Max
-Maximum Slew
Rate 50.000G(S/s) [10.000M NA 4.502ms/s| 10.000ms/s 5.498ms/s,NA |Pass

Note:

RJ CPO and TJ CPO are provided as reference measurements
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Measurement Plots:

'f'Voltage Mask Hits1:

800mY

600mYy

400mY

200m

-200my

-400my

Eye: Al Bits

(Offset: -0.000290935
Uls:8000:997794, Total 8000:997794
Mask: USB_3_0_Rx_Mormative.msk
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-800my
-200ps
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Y:Time

USB SSC-PROFILE: Time Trend
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