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1 Introduction to the DPOJET USBSSP Setup Library

This document provides the Methods of ImplementafMOl) for making USB Super Speed Plus (SSP)
measurements with Tektronix DPO/DSA/MSO 70000 Sekal time oscilloscopes (16 GHz models and
above) and probing solutions. The USBSSP techndiagylOGb/s data rate.

DPOJET (Jitter and Eye Analysis Tools) is availaideDPO/DSA/MSO 70000 Series instruments.
Setup files using DPOJET measurements are useztfiorm USB 3.1 specific measurements. DPOJET
along with its associated setup files, providesgnaitter path measurements (amplitude, timing, and
jitter), waveform mask testing and limit testingsdebed in the USB 3.1 specification at respectbst

points.

1.1 Supported Specifications
Universal Serial Bus 3.1 Specification, Informataugd Normative Transmitter.

Refer to_http://www.usb.org/developers/docs/ far lditest specifications.

In the subsequent sections, step-by-step procedtweedescribed to help you perform USB 3.1

measurements. Each measurement is described ahadvd Implementation (MOI).

For the latest version of this document and thestdt/SB 3.1 DPOJET Setup Library refer to
www.tek.com/software, (keyword ‘DPOJET USBSSP’).

For further reference on USB test specification$ @mpliance testing, consult documents offered to

USB- IF members atww.usb.org
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2 Differential Transmitter (TX) Eye Diagrams

Figure-1 shows the eye mask definitions for the 13SB
The eye diagrams are a graphical representatitreofoltage and time limits of the signal. This eye
mask applies to jitter after the application of #pgpropriate jitter transfer function and referereeiver

equalization. In all cases, the eye is to be meaisiar 16 consecutive Ul.

Referring to the figure, the time is measured ftbecrossing points of Txp/Txn. The time is called
eye width, and the voltage is the eye height. Tleeheight is to be measured at the maximum opening
(at the center of the eye width + 0.05 UlI).

The eye diagrams are to be centered using thetjigtiesfer function (JTF). The recovered clock is
obtained from the data and processed by the JTé-c&hter of the recovered clock is used to posttien

center of the data in the eye diagram.

The eye diagrams are to be measured into Shgle-ended loads.

vollage (m)

Figure 1: Generic Eye Mask
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3 SuperSpeed Plus USB Setup Library
The SuperSpeed Plus Setup Library consists ofdll@iing software file types.

3.1 USB 3.1 Setup Files for the DPO/DSA/MSO 70000

System Location: C:\Users\Public\Tektronix\TekApplions\USBSSP\Setups\

Description:

The USB folder contains three folders, Scope, SRhA DPOJET.

The Scope folder has two subfolders, Host and [@evibe Device folder hddSBSSP_Cable _embed.set
setup file which applies arbitrary filer on Ch1-Cliing MATH. The filter represents the long cable

function

Device
Haost

The SDLA has 8 setup files, corresponding from 68 tB presets. This will generate the equalized
waveform. USBSSP_CTLE_Optimized.sdl setup file wptimize between 0dB to 6dB and will find out

maximum eye opening for the acquired waveform(s).

B USBSSP_CTLE Optimized.sdl
tH USBSSP_CTLE-00dB.sdl
4 USBSSP_CTLE-01dE.=dl
H USBSSP_CTLE-02dB.sdl
tH USBSSP_CTLE-03dB.sdl
4 USBSSP_CTLE-04dE.=dl
H USBSSP_CTLE-05dB.sdl
8 USBSSP_CTLE-D6dB.sdl

The DPOJET has 9 setup files for standard and nasienmectors as shown below. Each setup file will
instantiate group of measurements correspondingtmative and informative using compliance

patterns. There are three setup files pertainingtmus link training sequences LFPS, SCD and LBPS

|| DeErnphasis_CP15ByCP13.set
|| Preshoot_CP14byCP15.5et

|| USBSSP_CP9 Informative.set
|| USBS5P_CP9_Mormative.set
| USBSSP_CP10_Informative.set
|| USBSSP_CP10_Mormative.set
|| USB55P_LBPS.zet

|| USBSSP_LFP5_Mormative.set
|| USBS5P_SCD.set
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For Type-C connectors, another 4 setup files aafiable under ‘TypeC'’ folder.

|| USBSSP_Tethered_CP9_Mormative.set
|| USBSSP_Tethered_CP10_Mermative.set
|| USBSSP_TypeC_CP9_Mormative.set
|| USBSSP_TypeC_CP10_Mormative.set

3.2 Selecting a Test Point and Channel Model

Two compliance points are defined in the speciiicat Normative Transmitter Test Point

(TP1) and Informative Transmitter Test Point.
3.2.1 Normative Transmitter Test Point (TP1)

Table 6-17 of USB 3.1 specification represents Nloemative Test Pointdefined as TP1 in
Figure 6-14 in the specification. Compliance measuents in Table 6-17 are made after

acquiring the waveform aTP1’ for the device under test as shown in the followdraggram.

CTLE / DFE E Transmit Channel TP’
= n . Gt ) l
W Medsement - _'_'—' Reference - Reference 1 curr
..‘ d - s j olssease :{ b }: | ou

Flgure 614, Tx Narmative Sstup with Reference Chanmel
Figure 2: Test points

The compliance channel model is combined with tlheE(Continuous Time Linear
Equalization) and DFE (Decision Feedback Equalizergtions with SDLA. It is then
applied to the acquired waveform and analyzed dongiance using DPOJET. The

result gives the measurement values along wittPtses/Fail report.

3.2.2 Informative Transmitter Test Point

Tables 6-15 and 6-18 of the specification definepeeters to be taken at the pins of the
transmitter device and represent the Informativen$mitter Test Point. This test point requires

the measurement channel be De-Embedded from theunegaent. The waveform is acquired
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at ‘TP1’ as with the Normative test.

3.3 USB 3.1 Channel Model Filters

Filter Library File Path: C:\Users\Public\TektrokirekApplications\USBSSP\Filters\
Description:
The USB 3.1 Math Arbitrary Filters library allowsy to perform SW Channel Emulation of

reference channels defined in the specification.

3.4 USB 3.1 Waveform Masks
Mask Library File Path: C:\Users\Public\TektronigkApplications\USBSSP\Masks\

Description:
The USB 3.1 Mask library contains the waveform mfisk used by the various setup files.

Waveform masks are used to perform Pass/Fail taendating on the waveform eye diagram.

3.5 USB 3.1 Limits Files
Limit Library File Path: C:\Users\Public\TektronbakApplications\USBSSP\Limits\

Description:
The USB 3.1 Limits library contains the measurentiemt files used by the various setup

files. Measurement limits are used to provide Heskihdication for each measurement.

Important: The Setup file defines the system location of thar@el Model Filter, Mask, and Limits

files used for the test. Thus, all files must béhia proper location for correct operation.
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4 Differential Transmitter Specifications (Informativ e & Normative)

The following table shows the available measures@nDPOJET and their test limits defined at each
point in the Specification. The Informative Tx tesiint is defined at the pins of the transmitterice
USB 3.1 link. The Normative Rx test point is defireg the end of a reference channel.

DPOJET measurement Limits
Spec Reference Symbol(s) Parameter
method
Unit Interval (no 100.53 ps (max)
Table 6-17 ul SSP UI )
SSC) 99.97 ps (min)
) Differential p-p Tx ) 1.2V (max)
Table 6-17 VTx-Diff-PP ) SSP VTx-Diff-PP ]
voltage swing 70 mV (min)
] Low-Power ) 800 mV (max)
VTx-Diff-PP- ) ) SSP VTx-Diff-PP )
Table 6-17 Differential p-p Tx 70 mV (min)
LOW )
voltage swing
1250 ppm (max)
Table 6-17 SSC dfdt df/dt SSC dfdt
| Deterministic min ) ) 96 ps (max)
Table 6-18 tMIN-PULSE-D;j SSP Tmin-Pulse-Dj
pulse
90 ps (ma
Table 6-18 tMIN-PULSE-T] Tx min pulse SSP Tmin-Rail§ ps (max)
48 ps (ma
Table 6-18 {Tx-EYE Eye Width Width@BER ps (max)
) Eye Heightl 1.2V (max)
Table 6-19 TX-EYE Transmitter Eye ) )
(Thit or Both) 70 mV (min)
Table 6-19 67.1 ps(max)
TJ TJ at 16°BER TI@BER )
Table 6-15 35.4 ps(max)(Informative)
Table 6-19 1.0 ps (max)
RJ-dd Tx RJ-dd RJ- ]
Table 6-15 1.31 ps(max)(Informative)
Table 6-17 53ps (max)
DJ-dd Tx DJ-dd DJ- )
Table 6-15 17 ps(max)(Informative)
] USB-SSC-MOD- 33 KHz (max)
Table 6-16 tSSC-MODRATE| Modulation Rate ]
RATE 30 KHz (min)
tSSC-FREQ- 300 ppm (max
Q o SSC-FREQ-DEV- ppm ( ) )
Table 6-17 DEVIATION- SSC deviation MAX -300 ppm (min)
MAX
tSSC-FREQ- 5300 ppm (max)
Table 6-17 DEVIATION- SSC Deviation SSC-FREQ-DEV-MIN -3700 ppm (min)
MIN
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DC Common V 2.2V (max)
Table 6-18 TXDC-CM DC Common Mode
Mode Voltage
AC Common 100 mV (max)
Table 6-18 V/TX.CM-ACPP ACTIVE AC Common Mode
Mode Voltage -
3.2 dB (max)
Table 6-20 Preshoot Preshoot USBSSP Preshoot )
1.2 dB (min)
Table 6-20 D hasi USBSSP DeEmphasi 2.1 dB (max)
able 6- e-emphasis . i eEmphasis
p De-emphasis p 4.1 dB (min)
Table 6-31 SCD tRepeat Repeato SCD tRepeat e
able 6- epea epea i
P tRepeatl P Logic 1
2.4 us (max)
Table 6-32 LBPS tPWM tPWM LBPS tPWM .
2 us (min)
0.8 us (max)
tLFPS 0 0.5 us (min)
Table 6-32 LBPS tLFPS LBPS tLFPS
1.8 us (max)
tLFPS 1 1.33 us (min)
) ) ) 80 ns (max)
Table 6-28 LFPS tPeriod tPeriod LFPS tPeriodSSR ]
20 ns (min)
14 us (max)
Table 6-29 LFPS tRepeat tRepeat LFPS tRepeat )
6 us (min)
1.4 us (max)
Table 6-29 LFPS tBurst tBurst LFPS tBurst )
600 ns (min)
Table 6-28 LFPS tRiseTime tRise2080 LFPS tRiseTime 4 ns (max)
Table 6-28 LFPS tFallTime tFall2080 LFPS tFallTime 4 ns (max)
60 (max)
Table 6-28 LFPS DutyCycle Duty cycle LFPS DutyCycle )
40 (min)
Table 6-28 LFPS AC CM Vemacirps LFPS AC CM 100 ns (max)
1.2V (max)
Table 6-28 LFPS DIFF PP VTX-DIFF-PP-LFPS LFPS DIFF PP ]
800 mV (min)

5 Preparing to Take Measurements

5.1 Required Equipment

The following equipment is required to take the sugaments:

Oscilloscope: 16 GHz model is suitable for deburppse.
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0 (TekScope v 10.3.0 Win 7 Scopes or above only)

o DPOJET Jitter and Eye Analysis Tool applicatiod (0.0 or above).
SDLAG64 software for Channel De-Embed and custotarfilevelopment (v3.0.0.2 or
above)

Probes — Two TCA-SMA

6 Probing Options for Transmitter Testing

6.1 Two TCA-SMA Connectors (Ch1-Ch3 Pseudo-Differentig)

The differential signal is created by the DPOJBEfithe math waveform Ch1-Ch3. This probing
technique requires breaking the link and termirmgitiio a 50 Ohm termination of the oscilloscope.
Ch- Ch deskew is required using this technique leawo channels are used. This configuration
does not compensate for cable loss in the SMA salblee measurement reference plane is at the
input of the TCA-SMA connectors on the oscilloscofgy cable loss should be measured and
entered into the vertical attenuation menu for eateumeasurements at the SMA cable attachment
point.

Accessing the DPOJET USB 3.1 Measurement Menu
On DPO70000 series, go Amalyze> USBSSP Essentials
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TekScope — ——

Jitior and Eyo Disgram Analysis Tocls

USE S50 Exs antisis

DOR Anmiysis

Custom Measurement Hame
SCD Legic 1

Figure 3: Default menu of the DPOJET software

8 Configuring the Software

8.1 Selecting Measurements
In the DPOJET USBSSP menu, select the desired mezasnts. One can select either a single
measurement or recalling a setup file he/she camuitiple measurements at a time. Recalling

setup files will give all the required setup foosle measurements by default.

Jitter and Eye Diagram Analysis Tools Preferences ¥

Siandand .USBSSP 1 = 1 Measurement | sou rce(s)

| TestPoint [N @

SSP Tmin-  S5P VTx-Diff
SSC dfdt Pulse-Tj -PP LBPS tLFPS

S5P Tmin-
sSSP UI Pulse-Dj LBPS tPWM

Lo,

Figure 4: Jitter and Eye Analysis window for singlemeasurement selection
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8.2 Selecting Limit Files

If a measurement has a pass/fail limit assed with it in the test point file, go t
Analyze>Jitter and Eye Analysis>Limits to seleat timit file from the folder where the limit
files are saved. Measurements with pass/fail limvitsshow up in the Results Summary panel

when the compliance test is run.

8.3 Configure Mask file:
In the DPOJET application go to ‘Plots’ if you wdatenable the Mask file.
Select measurement from the measurement column.
Click ‘Configure’ to change the default setup foat measurement. The mask file

selection window opens as shown:

Configure Eye Diagram

Mask

GO Qe

|\pplicaﬁon5\US BSSP\Masks"\USBESSP_Rx_Momative msk

In the Mask file selection window, press the ‘dftitton first and then click

‘Browse’ to select the Mask file.

Select the relevant mask files (For example, USB&&PNORMATIVE.msk) file and click
‘Open’.
Enable the file by selecting the ‘On’ button, ahdicOK.

8.4 Configure Clock Recovery
In the Configure menu, select Clock Recovery amecséhe type of clock recovery to be used.

If you are using DFE CK, setup DPOJET as follows:
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Explicit Clock - Edge | ¥ |

Clock Source Clock Edge

References

Fiters ) (D2 =

* Copies these clock recovery settings to other measurements

Method of Implementation

Figure 5: Clock Recovery selection window

You can also set up the DPOJET to recover the Clskollows:
SelectMethod >PLL-Custom Bandwidth.
Select PLLModel > Type II
SelectDamping > 0.707
SelectBandwidth 7.5 MHz.
Select advanced button and configBieRate to 10Gb/s.

Method
|FLL— Custom BW | v |

Clock

S PLL Model

Type i v

| Loop BW

[« JTFBW

Filters
JTF BW

7.5MHz

Loop Bl = 15.400M

* Copiesthese clock recovery settings to other measurements

Figure 6: Clock Recovery selection window

DPOJET USB3.1 MOI



Method of Implementation

8.5 Channel Models:
The Channel Models are available in the “DSA/Chéahilters” folder in the distribution at
C:\Users\Public\Tektronix\TekApplications\USBS Shéts

9 USB3.1 Transmitter Test Procedure
This section provides the Methods of Implementa{d@Is) for Transmitter tests using a

Tektronix real-time oscilloscope, probes, and tlREODET software.

9.1 Step-by-Step Normative Testing
The following procedure discusses how to use DPCQadHE@&st the Normative test point in the
USB 3.1 Specification. Differences in the proceduoretesting the Informative test point are

discussed but not detailed.

9.2 Initial Scope Setup:
Configure the DUT to transmit the compliance pat{gP9 —Pseudo-random data pattgrn
Connect to the Transmitter port of the DUT using ohthe probing configurations. If
using pseudo-differential input (Ch1- Ch3), perfahannel-channel deskew procedure
and record the deskew value for Ch3.
Press th®EFAULT SETUP button.
Turn onCh3 (if using pseudo-differential input) to view thegsal under test.
Confirm that the pattern is being transmitted fribve DUT.

DPOJET USB3.1 MOI



Method of Implementation

File | Edit | Vertical | HorizZAcq | Trig | Display | Cursors | Measure | Mask | Math | MyScope | Analyze | Utilities | Help n

@7 100mV 1.0ps |mm_/'o.ov 1.0ps/div 100GS/s 10.0ps/pt
@YD 24.3mV 1.0ps | preview Single Seq l
T 100mV 500ps 37.5ns 42.5ns 1 acqs RL:1.0M
€27y 24.3mV 500ps 37.5ns 42.5ns Man June 26, 2013 17:12:51

Figure 7: Scrambled CP9 Pattern

9.3 Recalling the Setup file
i. Start DPOJET Application. Go to Analyze> USBSSPeRSals.
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| File Edit | Vertical HorizfAcg | Trig | Display | Cursors | Measure | Mask | Math | MyScope  Analyze | Utilities | Help n

Search...

Mark..

Jitter and Eye Analysis (DPOJET) ¥
Results Table

Serial Error Detector

TekExpress ET3

Ethernet Compliance Test Software
Serial Data Link Analysis
TekExpress 10G-KR

PCI Express

Power Analysis

USE 3.0 Essentials

12.5ps/div 50.0G5/s IT 10.0ps/pt

MIFI& D-PHY Essentials | r un Sample

MIPI® M-PHY Essentials 395 acqgs RL:12.5M
. Man  July 25, 2013

UHS-II-Device-Tx L

UHS-I-Host.Tx

Jitter and Eye Diagram Analysis Tools A Preferences ¥
MOST Essentials e T

Standard USBSSP v SAS3 Source(s)

Test Point None selected @ USB SSP Essentials

DDR Analysis
SSP Tmin-  SSP VTx-Diff —

SSCdfdt  PulseT] PP LBPS ILFPS m— ammul

SSP Tmin-
SSP UI Pulse-Dj LEPS tPWM

Figure 8 : Selecting DPOJET

i. From the test point, click setup and recall thegdétom DPOJET USBSSP setup library.
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File Edit | Vertica | HorizlAcg | Trg | Display | Cursors | Measure | Mask | Math | MyScope | Analyze Utilities | Help ﬂ

3
9 " .« Public » Tektronix » TekApplications » USBSSP » Setups » - Search Setups pel
Organize New folder =~ [ '@:'

=

4% Favorites .‘. Mame Date modified Type Size

B Desktop . DPOIJET Setups File folder

& Downloads | Scope Setups File folder

il Recent Places | | | SDLA Setups File folder

Gbef02.3ab

L4 urja (ewm300342)

- Favorites
- Libraries

4 1M Computer

5 s/di ¥ Is F 1
- &, 08Disk (C) ) 12.5ps/div 50.0GS/s IT 10.0ps/pt
—a New Volume (E) Rur Sample

3 view (1) (M) - 4 [ o " 1184 acgs RL:12.5M

Man  July 25, 2013
File name: - [setupﬁles (*.set) v] "
[ oeen 1 [ e | P rarerences .
= - — e TS
select Standard  |USBSSP I*] i ELUIEREY
Test Point None selected  Setup
Clear Selected

SS5P Tmin- SSP VTx-Diff
SSC dfdt Pulse-Tj -PP LBPS {LFPS

S5P Tmin-
Ssp Ul Pulse-Dj  LBPS tPWM

Figure 9: Recalling Setup File

iii.  Select the appropriate setup file from the USBefolder. Example: Select
USBSSP_CP9_Normative.set to test for Compliandéatof the specification.

iv.  Select ‘Recalc’ to run the measurements.

9.4 Adjust the Vertical Amp and ensure proper De-skew alibration:
This part of the procedure should be carried oaffitist time the Setup file is recalled on the

oscilloscope to get accurate measurements.

Press the Zoom button to turn off zoom.
Turn off Math2 in the Math Menu.
Adjust Horizontal Scale to 20u sec/div.

Press the Run/Stop button so that the acquisionnning.
DPOJET USB3.1 MOl




Method of Implementation

Adjust the vertical amplitude of the active chasrtel be 9-10 divisions on the

screen. This takes full advantage of the oscillpescA/D range without clipping the
waveform. In this below example, Chl and Ch3ise 60 mV/div.

Go to the Deskew menu and enter the proper valu€ha.

Adjust Horizontal Scale back to 10 us/div.

Turn on the Zoom and return the Zoom factor to 20aMe display should look similar

to the following:

File | Edit | Vertical | Digital | HorizZAcq | Trig | Display | Cursors | Measure | Mask | Math | MyScope | Analyze | Utilities | Help n

&I 60.0mV/div 50Q §,:20.0G6 | «™» / 0.0v 10.0ps/div 100GS/s 10.0ps/pt
T 60.0mV/div 500 §,:20.0G - Single Seq

€T3 60.0mV 1000ps -6.26ps -6.24ps 1 acqgs RL:10
777 60.0mV 1000ps -6.26pus -6.24us Man August 01,2013

Jitter and Eye Diagram Analysis Tools Preferences ¥

Measurement Source(s)

Standard USBSSP v

L2 USBSSP_CP9 Informat J@ )

Clear Selected
SSP Tmin-  SSP VTx-Diff
SSC dfdt Pulse-Tj -PP LBPS tLFPS

—

SSP Tmin-
Pulse-Dj  LBPS tPWM

£ N

Figure 10: Optimized Vertical Settings with 1Million Ul Capture
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9.5 SDLA settings
The utility recalls SDLA setup file and sequende®uigh 7 presets using MATH1 as the input
source.
USB3.1 specification requires evaluation up to ses@mbinations of CTLE + DFE and find

optimum setting under which to make TX measurements

9.5.1 SDLA CTLE equalizer

Following are the EQ design values Adc and Fz \salre variable, Pole and Zero settings for allgain
in SDLA:

Aac= 0 db 1 (linear) fz= (Adc/Aac) x f
fpl= 1.50E+09 Hz
fp2= 5.00E+09 Hz
Adc= 0 db 1 (linear) fz0 = 1.50E+09
1 db 0.891251 (linear) fz1= 1.34E+09
2 db 0.794328 (linear) fz2 = 1.19E+09
3 db 0.707946 (linear) fz3 = 1.06E+09
4 db 0.630957 (linear) fzd = 9.46E+08
5 db 0.562341 (linear) fz5 = 8.44E+08
6 db 0.501187 (linear) fz6 = 7.52EH08

For Preset 6:

Fpl and Fp2 values are fixed
Adc =0.501187

Fz =.752 GHz
Fpl =1.5GHz
Fp2 = 5GHz

9.5.2 SDLA clock recovery values

Bit Rate = 10Gb/s Nominal

PLL Type =2
JTF BW MHz =7.5
PLL Damp =0.7

Clk Delay ps=0
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Bl  SDLA Visualizer =N

Tektronix:

@ View O GPB |

SR: 50 GSis TP © single Input  ©) Dual nput 1 Global BW Limit: TBD

srct
De—evrbed < Math1 v | Te10
src2

Tpt1 Tp12

R4
(@~ Data
Ted

s
R3

'1(.:)3' . L—_@_, Clock
- o5

Bit Rate Gb/s

0% s 100%

B SDLA Visualizer - Test Point and Bandwidth Configuration = =

NA - Map the desired test points to Math to see the processed waveform

Tp On/Off Map Tp to Math Filters Global BW Limit Delay

- — .
© Math1 None v @ None ) Keep Delay

© Math2 | | © Auto © Remove Delay

© Math3 ) 1 © Custom -

© Math4

© Ref3 BW: NONE
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(2) Export fitters for 32-bit scope

Bl SDLA Visualizer - Rx Configuration C=are

Recall equalizer completed

© User © On Equalizer: CTLE O Clock Recovery © On Equalizer: FFE / DFE
To10
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Fgiure-11: SDLA configuration

9.5.3 Find Optimum CTLE + DFE Setting
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9.5.4 Process waveform
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9.6 Run the Normative Setup file:
After SDLA is done processing, go to DPOJET Rettadlnormative setup from DPOJET

Hit "Clear" and "ReCalc" to run the measurements.
The results will be displayed as below.

After running the application, the results arelammm:

File | Edit | Vertical | Digtal | HoriziAcq | Trig | Display | Cursors | Measure | Mask | Math | MyScope | Analyze | Utiities | Help ﬂ

B DPOJET Plots [E=8EoH =)
- |

s aga@Ee Wollglcll f BFs0

V:Voltage Mask Hits1: Eye Diagram

Overall Test Result: (4 Pass

Description PassfFail Mean Std Dev Max i - Population
(*) Mask Hits, DIF-P,R... (4 Pass 0.0000 0.0000 0.0000 996434
(# TJ @ BER, DIF-P,R... (yPass 48.831ps 0.0000s 48.831ps 48.831ps 0.0000s 1
(+) DJ-001, DIF-P,Ref3 (g Pass 7.5598ps 0.0000s 7.5598ps 7.5598ps 0.0000s 1
(+) Eye Height, DIF-P, R... (4 Pass 254.23mV 0.0000v 254.23mV 254.23mv 0.0000v 1
(+) Width @ BER, DIF-... (g Pass 51.169ps 0.0000s 51.169ps 51.169ps 0.0000s 1
1

100.00ps 100.00ps 100.00ps 0.0000s

Figure-14: DPOJET results for CP9 normative measurments
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9.7 Run and Save Test Report:

I.  Select the Reports button in the DPOJET menu.

ii.  Pressthe ‘Save As’ button and enter the reportenam

9.7.1 The Reportis as shown:

Figure-15:Test Report Giving Pass/Fail Status
9.8 Informative Test Point Example
The following procedure discusses how to use DPGadE@&st the Normative test point in the

USB 3.1Specification. Differences in the proceduoretesting the Informative test point are

discussed but not in detallhe waveform is acquired at ‘TP1’ as with the Notinetest.
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9.9 Tx Eye Height MOI
Definition:
Eye Height measurement is defined as the cleaicakgye opening at the center of the unit interval

Height = High(min) — Low(max)

Limits:

Refer toTable 2for the specified limits.

Test Procedure:

Ensure thaEye Heightis selected in th8electmenu.

Measurement Algorithm:
TX-EYE measurement
The Eye Height measurement is the measured minivastical eye opening at the zero reference level.

The application calculates this measurement usiadgdilowing equation:

There are three types of eye height values:

Eye Height:

Veve- HEIGHT = VEYE- HI -MIN - VEYE- LO - MAX

Where:

Veve-Hi-min is the minimum of the high voltage at mid Ul

Veve- Lo-mMax IS the maximum of the low voltage at mid Ul

Eye Height — Transition

VEYE- HEIGHT-TRAN = VEYE- HI -TRAN- MIN - VEYE- LO -TRAN- MAX

Where:

Veve- i -TraN-MIN IS the maximum of the high transition bit eye vgitaat mid Ul

VEve- Lo-TRAN- MAX IS the minimum of the high transition bit eye vgieat mid Ul

Eye Height — Non-Transition
Where:

V EYE- HEIGHT-NTRAN = V EYE- HI - NTRAN-MIN - V EYE- LO - NTRAN- MAX
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Where:
Veve- Hi -NTRAN- MIN IS the minimum of the high non-transition bit eyatage at mid Ul

VEYE- Lo - NTRAN-MAXIS the maximum of the low non-transition bit eydtage at mid Ul

9.10 TX Deterministic and Random Jitter (Dual Dirac) MOI

Definition:

DJ—dd (Deterministic jitter only assuming the DD#lac Distribution) Deterministic Jitter is the
statistics for all timing errors that follow detdnistic behavior. Deterministic Jitter is typically
characterized by its peak-to-peak value. Deterttiiniiitter as defined above, but calculated basea o
simplified assumption that the histogram of alledetinistic jitter can modeled as a pair of equal-

magnitude Dirac functions (impulses known as deltections).

Limits:

Refer toTable 2for specified limits on th®J-dd andRJ—dd measurements.

Test Procedure:

Ensure thaflitter DJ—dd is selected in th8elect > Jittermenu.

Measurement Algorithm:

Dual Dirac Deterministic Jitter (DJ—dd) is the paakpeak magnitude for all timing errors exhibiting
deterministic behavior, calculated based on a siyiipd assumption that the histogram of all
deterministic jitter can modeled as a pair of eguagnitude Dirac functions (impulses). A single 8d—

value is determined for each acquisition, by mexri8J/DJ separation analysis.

Rj/Dj Separation Based on Dual Dirac Model:

Dual Dirac model based Rj/Dj separation methodtifiesBathtub curve to a theoretical model of Rj and
Dj where Rj is assumed to have a Gaussian disiiiubj is assumed to have a distribution of twodbi
impulses with the same height. Curve fitting atatiént BER levels in Bathtub curve yields the stadd
deviation value of Rj and peak-to-peak value of Dje Bathtub curve is obtained from the spectrum
analysis based or the arbitrary pattern analyssd®&j/Dj separation methods. Rj and Dj based en th
Dual-Dirac model can be denoted as RJ.

After RJg and DJdd are obtained, Tj can be tatled using
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TJ(BER= 2Q( BER x RJ+DJud
where Q is the function of BER that has a valuabmfut 7 wheBER= 10 1.

Eye opening is computed in the same way as itngpeed in the spectrum analysis based Rj/Dj
separation. Dual Dirac model based Rj/Dj separatiethod is used. Usually, actual Dj does not have a
pure Dual Dirac distribution. So the valueRdis often greater than the value of Rj obtained fthen
spectrum analysis based or the arbitrary patteatysis based Rj/Dj separation. The valu®dfud

is often less than that of its corresponding one.

9.11 TX Total Jitter MOI

Definition:
TIJ@BER (Total Jitter at a specified Bit Error REB&R)). This combines the Random and Deterministic
effects, and predicts a peak-to-peak jitter th#itamly be exceeded with a probability equal to BieR.

Limits:

Refer toTable 2for specified limits on thdrx-eve measurement.

Test Procedure:
Ensure thaflitter TJ@BER is selected in th&elect > Jittermenu.

Measurement Algorithm:

Total Jitter at a specified Bit Error Rate (BERhS extrapolated value predicts a peak-to-peady jittat
will only be exceeded with a probability equal he BER. It is generally not equal to the totakjitt
actually observed in any given acquisition. A smgJ@BER value is determined for each acquisition,

by means of RJ/DJ separation analysis.

9.12 TX Unit Interval Measurement MOI

Test Definition Notes from the Specification:

- Ul (Unit Interval) is specified to be +/- 300 ppm

- Ul does not account for SSC dictated variations
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Definition:

Ul is defined in the base specification.

Limits:

Refer toTable 2for specified limits on Ul measurement.

Test Procedure:
Ensure that the Unit Interval is selected in M@asurements > Standard > USB > Select > USB Ul

menu.

Measurement Algorithm:
This measurement is made over the analysis wind@8® consecutive bits (or over the entire recérd i
the sw PLL is used) as defined in the base spatiic. The Unit Interval measurement calculates the

cycle duration of the recovered clock.

Ul (n) =tr-cic(n+ 1) -t(n)
Ulave = Mean(Ul (n))
r-cLk is the recovered clock edge

nis the index to Ul in the waveform

9.13 TX De-Emphasized Differential Output Voltage (Ratig MOI

Definition:

Vrx-pe-ratio (De-Emphasized Differential Output Voltage (Ratis)ilefined in the base specification.

Test Definition Notes from the Specification:
This is the ratio of th&x-pirrp - p of the second bit and following bits after a tréiosi divided by théVrx

-piFrp —p Of the first bit after a transition.

Specified at the measurement point into a timirgdj\aitage compliance test load as shown in the base

specification over the specified number of Uls.cAtefer to the transmitter compliance eye diagram

DPOJET USB3.1 MOI



Method of Implementation

shown in the base specification.

Limits:

Refer toTable 2for specified limits on th&x-oe-raTiomeasurement.

Test Procedure:
Ensure that De-Emphasis is selected in the Anatyditer and Eye Analysis > Select > Ampl >
T/nT Ratio menu.

Measurement Algorithm:
The de-emphasis measurement calculates the ratioyafion-transition eye voltage (2nd,3rd ,
etc. eyevoltage succeeding an edge) to its ngarestding transition eye voltage (1st eye

voltage succeeding an edge), it is the ratio obilhek voltages over the blue voltages. The

results are given in dB.

Figure 16: De-emphasis measurement
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1".’.'H.'- HI— NTRAN “”]

"I.": YE—=HI—=TEAN 1- n j

DEEM(m)=dB

or

lI"n'.'].": — Li— NTRAN { m }

DEEM{(m)=dB
'll.’.'f-'.’.' —LiA—TRAN {”]

Where:
Veve-Hi -TRANIS the high voltage at mid Ul following a posititransition
Veve-Lo-TRAN IS the low voltage at mid Ul following a negativartsition

VEYE- HI - NTRANIS the high voltage at mid Ul following a posititransition bit

V eve-Lo-NTRANIS the low voltage at mid Ul following a negativansition bit

mis the index for all non-transition Uls

nis the index for the nearest transition Ul precgdhre Ul specified byn

9.14 TX Differential Pk-Pk Output Voltage MOI

Definition:
V mx-oirF—pp (Differential Output Pk-Pk Voltage) is definad the base specification Rev 1.0. This
measurement is done using T-Tx-Diff-PP measuremeaitable undestandards >> USBSSRab. The

Result panel would display the Mean , Maximum andiium differential output pk-pk voltage.

Test Definition Notes from the Specification:
VTX»DIFFp»p: 2* | Vrx-p+ - Vrx-p- |

Specified at the measurement point into a timind)\asitage compliance test load as shown in

the base specification and measured over spedcitietber of Uls. Also refer to the transmitter

compliance eye diagram shown in the base specadicat
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Limits:

Refer toTable 2for specified limits on th&x-orrr s measurement.

Test Procedure:
Ensure thaVx-orr-piS selected in théditter and Eye Analysis (DPOJET) > USBSSP >

Selectmenu. This measurement is available urstandards >USBSSP tab.

Measurement Algorithm:
Differential Peak Voltage MeasurementThe Differential Peak Voltage measurement retunms t

times the larger of the Min or Max statistic of tiferential voltage waveform.
Voirr-rk = 2 * Max( Max(v oirr (i)); Min(Vv oirr (1))).

Where:
i is the index of all waveform values

Voirr is the differential voltage signal

9.15 TX Minimum Pulse Width MOI

Definition:

Twmin-pULSE-TJ (Instantaneous lone pulse width including all disieurce measurement) is defined
in the specification Rev1.0.

This measurement is done using the USB3.1 TminePTijisneasurement available under

Standards> USBSSP tab. The Result panel would display themum pulse width results.

Test Definition Notes from the Specification:

Tmin-pULSE-TJ (Instantaneous lone pulse width including all disieurce) is measured from
transition center to the next transition cented #rat the transition centers will not always occur
at the differential zero crossing point. In parkagutransitions from a de-emphasized level to a
full level will have a center point offset from tddferential zero crossing.

Limits:

Refer toTable 2for specified limits on the tin-puise-TMeasurement.
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Test Procedure:
Ensure thaTmin-puLse-Ts is selected in thditter and Eye Analysis (DPOJET)> USBSSP
Selectmenu. This measurement is available urStandards > USBSSP tab.

Measurement Algorithm:

Tmin-Pulse-Tj (minimum single pulse width TMin-Pelscluding all Jitter source) is measured from
one transition center to the next. The applicatialculates TMin-Pulse-Tj using the following eqaat
Tmin-puse-T= (Tn+1— Tn)

Where:
Tmin-Pulse-Tj is the minimum pulse width

T is the transition center

9.16 TX Minimum Pulse Width (Deterministic Jitter source) MOI

Definition:
T min-puLse-Di(INstantaneous lone pulse width including only detristic jitter source

measurement) is defined in the specification Rev1.0

This measurement is done using the USB3.1 TminePDjsneasurement available under
Standards>> USBSSP tab. The Result panel would display thmemum pulse width results.

Test Definition Notes from the Specification:
T min-pULSE-DJ (Instantaneous lone pulse width including only detristic jitter source) is
measured from transition center to the next trarsitenter, and removing all random jitter

source from the total jitter.

Limits:

Refer toTable 2for specified limits on the WiN-PULSE-DJ Measurement.
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Test Procedure:
Ensure thaTmin-puLse-Ts is selected in thditter and Eye Analysis (DPOJET)> USBSSP

Selectmenu. This measurement is available urStandards > USBSSRab.

Measurement Algorithm:
Tmin-Pulse-Dj (minimum single pulse width TMin-Balincluding only deterministic

jitter) is measured from one transition center mext.

The application calculates Tmin-Pulse-Dj usingftilowing steps:

Find the TIE trend for the given waveform

Take the FFT of the TIE trend.

Separate the Rj and Dj values from the TIE spectrum

Remove the Rj components from the TIE spectrumdEie noise floor and
replace the Rj values with the noise values)

Take IFFT of the TIE spectrum without Rj componand reconstruct the clock
Based on the TIE trend without Rj components.

Find the minimum pulse width in this reconstructémtk.

9.17 TX SSC Modulation Rate MOI

Definition:
Spread spectrum modulation, which can be definehgisnodulation technique that requires a
transmission bandwidth much greater than the mdidglaignal bandwidth, independently of

the bandwidth of the modulating signal.

Test Definition Notes from the Specification:
All ports are required to have Spread Spectrumcliihg(SSC) modulation.

The SSC Modulation may not violate phase slewspéification.
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Figure 17: SSC Modulation profile

Limits:
Refer toTable 2for specified limits ondsc-mob-rRaTEMeasurement.

Test Procedure:
Ensure that 3sc-mob-raTEMeEasurement is selected in thiter and Eye Analysis (DPOJET)

>USBSSP Essentials Selectmenu.

Select thelitter and Eye Analysis (DPOJET) > Configurefrom the panel and set the
Configure > Constant Clock > Meanand,Configure > Filter > Low pass > 29 default) as
shown in figure belowOrder > Frequency > 1.98 MHz(Which is elected by default) as shown

in figure below.

Jitter and Eye Diagram Analysm Tools

ApplytoAll

m | llensurement Swroe[s}

A N
: F1 F2

High Pass (F1) Low Pass (F2)

Freq

Filter Spec Filter Spec
[NoFiter | ¥ | |2nd Order | ¥ |

Freq (F2)

Figure 18: Filter for SSC Mod Rate measurement
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Measurement Algorithm:

Run the measurement and get the SSC profile

Find the 50% edges on the SSC profile.

Find time difference between the consecutive angssof the mid reference voltage level (
t = Tn+1- Tn; where k- is the VRefMid crossing time, nk1— is next VRefMid crossing

time)

Calculate the Modulation Rate as i Modulation Rate = 1/ )

9.18 TX SSC Frequency Deviation Max MOI

Definition:
SSC Frequency Deviation Max, can be defined asmisamum frequency shift as a function of

time.

Test Definition Notes from the Specification:
-- The data rate is modulated from 0 to -5000 pprmbminal data rate frequency and scales
with data rate.

-- This is measured below 2MHz only.

Limits:

Refer toTable 2for specified limits on $sc-FREQ-DEV-MAX measurement

Test Procedure:

Ensure that 3sc-mop-raTEMeasurement is selected in thiger and Eye Analysis (DPOJET)
>USBSSP Essentials Selectmenu.

Select thelitter and Eye Analysis (DPOJET) > Configurefrom the panel and set the
Configure > Constant Clock > Meanand,Configure > Filter > Low pass > 29 default) as
shown in figure belowOrder > Frequency > 1.98 MHz(Which is elected by default) as shown

in figure below.
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Jitter and Eye Diagram Analysis Tools

mm— “Measurement Source(s) y . . ApplytoAll |
i crrrsarrm Bl | N

Freq

High Pass (F1) Low Pass (F2)
General

- Filter Spec Filter Spec

[NoFiter [ ¥ | |2nd Order | v |

Freq (F2)

Figure 19: Filter for SSC Frequency Deviation Mieasurement

Measurement Algorithm:
Find the 50% edges on the SSC profile
Between the 'n' and 'n+1' th edge find the Low @alu
Find the Minimum Frequency deviation as Low.
Freq Dev Min (ppm) = {(Minimum Frequency - nomiria&ta rate)/ nominal Data rate} *

1e6. Represent the FreqDev in terms of ppm (jpertsnillion)

9.19 SSC df/dt measurement

Definition:

This is one of the normative SSC measurementséb8B3.1 specification. This is measured
over a 0.5us interval using CP10 compliance pattern

Limits:
Refer toTable 2for specified limits on SSC df/aheasurement, which is max 1250 ppm/us

Measurement algorithm:

The measurements are low pass filtered usingea filith 3 dB cutoff frequency that is 60 times
the modulation rate. The 60 times 33 KHz accoumtk $8MHz.

The filter stop-band rejection is greater or eqoa second order low-pass of 20 dB per decade.
The evaluation of the maximum df/dt is achievedrnspection of the low-pass filtered
waveform.
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9.20 Preshoot measurement
Definition:

This is one of the normative equalization measurgmiey the USB3.1 specification. This test
verifies that the transmitter meets requirementsrémsmit equalization.

Preshoot measurement is measured by comparingtther6es/64- ones PP voltage with
preshoot and de-emphasis(V1 or CP15) against witlr@shoot and with de-emphasis(V3 or
CP14). This voltages should be calculated on theflequency region of the measurement
where 64 0’s and 64 1's are together. So PreskBoé8/V1 calculated in dB.

Limits:

Refer toTable 2for specified limits on Preshoateasurement.

Measurement algorithm:

Confirm that the transmitter equalization fallshiit the limits of the specification

a. Set presetO

b. Configure DUT transmitter to output alternating acpipattern of 64 0’s and 64
1's on all lanes with SSC turned on with preshomt with de-emphasis

c. Average one cycle using 150 cycles; no CDR andterpolation to be used

differentiad voltage (V)
-

CP14

thne [ns)

d. Measure differential amplitude voltage of bits 57-6
( and mark it as V1.
e. Configure DUT transmitter to output alternating apupattern of 64 0’'s and 64
1's on all lanes with SSC turned on without preghmd with de-emphasis
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Average one cycle using 150 cycles; no CDR andterpolation to be used

0.5 - = = |

LI B57-462 |

0.4
| N L
| = -+ ]I'I_.Lr_;

p—eee. bl porind half period  —— i % C

U W5 T-RG2
- [ = '

0.4 |

differential valtage (V)
=

=
P

0.6 |
o 2 4 B . 10 12 14
time [ns)
Measure differential amplitude voltage of bits 57-6
( and mark it as V3.

Set Preshoot to be

Test procedure:

a.

Ensure that USBSSP Preshaneasurement is selected in thiter and Eye
Analysis (DPOJET)>USB SSP Essentials Selectmenu.

From Horiz/Acq menu, select Horizontal setup artdSsemple Rate to 100GS/s
and Record Length to 20M.

Capture CP14 and CP15 from the DUT in oscillosasjble the above
configuration.

Load Preshoot_CP14byCP15.set file from
‘C:\Users\Public\Tektronix\TekApplications\USBSSBtGps\DPOJET Setups’
location.

Load previously saved CP14 waveform in Refl and80kdveform in Ref2
Run the measurement. DPOJET will show Preshootunement result with limit
applied.

GPIB Command:

DPOJET:ADDMEAS USBSSPPRESHOOT

DPOJET USB3.1 MOI



Method of Implementation

9.21 DeEmphasis measurement

Definition:

This is one of the normative equalization measurgmiey the USB3.1 specification. This test
verifies that the transmitter meets requirementsrémsmit equalization.

De-emphasis measurement is measured by compagar@itaeroes/64- ones PP voltage
with preshoot and de-emphasis(V1 or CP15) agaiitetiwo de-emphasis and with preshoot(V2
or CP13). This voltages should be calculated onaWwerequency region of the measurement
where 64 0’s and 64 1's are together. So PreskBoé8/V1 calculated in dB.

Limits:

Refer toTable 2for specified limits on DeEmphasis measurement.

Measurement algorithm:

Confirm that the transmitter equalization fallsiiit the limits of the specification

a. Set presetO

b. Configure DUT transmitter to output alternating acpipattern of 64 0’s and 64
1's on all lanes with SSC turned on with preshomt with de-emphasis

c. Average one cycle using 150 cycles; no CDR andterpolation to be used

differentiad voltage (V)
-

CP14

thne [ns)
d. Measure differential amplitude voltage of bits 57-6
( and mark it as V1.

e. Configure DUT transmitter to output alternating agupattern of 64 0’s and 64
1's on all lanes with SSC turned on with preshomt @ith no de-emphasis
f. Average one cycle using 150 cycles; no CDR andterpolation to be used.
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Li] [e—gd bits of 1's &4 bits of 'y ————=n Vi

diffevential voltags (V)

| | |

i 2 4 i 8 10 12 14

time [Ad)

Measure differential amplitude voltage of bits 57-6
( and mark it as V2.

Set De-emphasis to be

Test procedure:

a.

Ensure that USBSSP Preshaneasurement is selected in thiéer and Eye
Analysis (DPOJET)>USB SSP Essentials Selectmenu.

From Horiz/Acq menu, select Horizontal setup artdSsanple Rate to 100GS/s
and Record Length to 20M.

Capture CP13 and CP15 from the DUT in oscillosasjble the above
configuration.

Load DeEmphasis_ CP15ByCP13.set file from
‘C:\Users\Public\Tektronix\TekApplications\USBSSBtGps\DPOJET Setups’
location.

Load previously saved CP15 waveform in Refl and30Wdveform in Ref2
Run the measurement. DPOJET will show DeEmphasssuanement result with

limits applied.

GPIB Command:

DPOJET:ADDMEAS USBSSPDEEMPHASIS
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9.22 LFPS Measurements
Definition:

Low Frequency Periodic Signaling (LFPS) is useddiole band communication between
two ports across a link that is in a low power Istiate. There are few parameters which
have to measure to perform complete LFPS measutsmen

Those parameters are: tPeriod (LFPS TPeriod), HIE080 (LFPS Rise Time/LFPS Fall
Time), Duty cycle, VCM-AC-LFPS, and VTX-DIFF-PP-LBP

Limits:

Refer toTable 2for specified limits on LFPS measurements.

Scope Settings:
Enable Ch1l and Ch3 and set the vertical scale @nYDiv.
Set the Record Length to 5M and Sample rate to BGS
Trigger on Ch1l and set the Trigger type to widtthvevel 140 mV, upper limit 50ns and

lower limit 10 ns. Put the acquisition mode intan@e’.

Math Settings:
Go to Math Setup and set Math1-Math3 with the fwitay:
Math1=CH1-CH2.
Math3=(CH1+CH2)/2
To measure all LFPS parameters, select the follgwieasurements froditter and Eye

Analysis >> Selectmenu.

LFPS Parameter DPOJET Parameter Source
tBurst LFPS TBurst Math1
tPeriod LFPS TPeriod Math1
tRepeat LFPS TRepeat Math1l
tRiseFall2080 LFPS Fall Time Math1
tRiseFall2080 LFPS Rise Time Math1
Duty Cycle LFPS Duty Cycle Math1
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V cM-AC-LFPS LFPS Vix.piFr-pp Math1l

V TX-DIFF-PP-LFPS LFPS Vcm-AC CM Math1,Math3
LBPS tPeriod LBPS t Period Mathl

LBPS tWPM Math1l

SCD tRepeat Math1

Select the measurements listed ab@@en Source Configuration and set reference ldgels

absolute. Set mid reference level to 150mV andengsts to 50 mV for Math1 (Differential
signal).

Figure 21: Math1 Source configuration

DPOJET USB3.1 MOI



Method of Implementation

Jitter and Eye Diagram Analysis Tools

Measurement Source(s)
tPeriod-S5P JMath1
tRepeat JMath1

Measurement Range Limits

Max Value Min Value

tBurst Math1
- @ v
Duty Cycle Math1

tRise2080 JMath1
tFall2080 J Math1

V Tx-Diff-pp-LFPS m Custom Measurement Name

VCM-AC-LFPS Math1,M... V Tx-Diff-pp-LFPS

Figure 22: LFPS measurements

9.22.1 LFPS signal details:

tPeriod

b T

|'_lI 1 I'_'| |'_lI |'_lI |'_I Il_'n |'_'lI |'_| I_'n

II| \ I'I I', | I', III | II| \ |'I | |II II| \ II| Vi J |II

T A Yy Electrical Idle T A T
—.II |’I il : |I ______ :I I:tl i II_ _________________ I il jt le |:_ T

'l___l' I._ll 'l_.'l I',_.-' I'__.-' I'.\_,u'l '-_,'I '.__.|' I|I_|' '._‘ll

Figure 23: LFPS signaling

For LFPS tPeriod, LFPS Rise Time, Duty cycleCM-AC-LFPS, and VTX-DIFF-PP-
LFPS measurements the start of an LFPS burst isedefs starting when the absolute
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value of the differential voltage has exceeded &0 and the end of an LFPS burst is
defined as when the absolute value of the diffémenbltage has been below 100 mV for 50
ns.

LFPS parameters are only measured during the pdérood 100 nanoseconds after the
burst start to 100 nanoseconds before the bunst sto

For VCM-AC-LFPS high pass filter with frequencyK3dz is applied to common mode
signal(Math3) before doing the measurement.

Jitter and Eye Diagram Analysis Tools

~| | Measurement | Source(s)
LBPS tPWM L math1
LBPS tLFPS0 L math1

LBPS tLFPS1 m g @ | Max Value Min Value

Measurement Range Limits

Jus 1us

Custom Measurement Name
LBPS tLFPS1

Figure 24: LBPS measurements

9.22.2 Trigger settings:
Uses both A and B trigger. It's a width triggelevel 140mV.. upper 40ns ..lower 10ns (both A and B

trigger used)
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Figure 25: LBPS signaling

9.23 LBPM

9.23.1 LBPS signal details:

+ Logic "0° e Logic ‘1 *

4—{LFP5-(—» . tLFP5-1 *

« TPWI b LW » |
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Figure 26: LBPS signaling
LBPS is based on PWM with embedded transmit cloxkia basically constructed with two distinctive
electrical states, which are LFPS signaling stateHE state. Two logic states are defined based on

LBPS.

Logic ‘0’ is defined within the unit interval of WM as one-third of LFPS signal followed
by two-third of EI.

Logic ‘1’ is defined within the unit interval of ¥WM as two-third of LFPS signal followed
by one-third of EI.

9.23.2 Trigger settings:
Width trigger level -140mv with upper limit 2.6usdlower limit 1.8us
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Figure 27: LBPS trigger settings

9.23.3 LBPM Results:

Figure 28: LBPM Results
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9.24 SCD measurement

SuperSpeedPlus Capability Declaration (SCD) igp &ir a SuperSpeedPlus port, while in the
Polling.LFPS substate, to identify itself as SupexiPlus capable by transmitting Polling.LFPS dgna
with specific patterns unique to SuperSpeedPlutspdrhis section defines SuperSpeedPlus specific
patterns in SCD1 and SCD2. The use of SCD1 and23€Bescribed in Chapter 7.

9.24.1 SCD signal details:

SCDL1 is defined as “0010” and SCD2 is defined d91T. The transmission of SCD1/SCD2 shall be

based on the following.

The transmission shall be LSB first.

The transmission shall be completed with tBurdbfeéd by extended electrical idle (EI)

of at least 2x tRepeat.
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Figure 29: SCD signaling

Figure 30: SCD measurement and configuration

9.24.2 Trigger settings
Uses only A trigger. The width trigger with horizahdelay is set to 140 us.
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Figure 31: SCD trigger settings
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9.24.3 SCD Results

Figure 32: SCD Results

Important Note:

If you are not able to acquire only SCD signalentkve recommend to scope cursors.
Steps:

Turn on the scope cursors.

Place the cursor 1 and 2 at the start of the s@malcursor 2 at the end of the signal including
electrical idle.
GO to DPOJET

0 Select configuration for the selected measurement

0 Go to Global tab, turn on cursors.

o0 Run the measurement, this will help you to isotdteer patterns of interest.

This note is applicable to LFPS, LBPM and SCD signa.
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Figure 33: DPOJET Cursor turn ON
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