Tektronix 2010-10-30

Simplifying Validation and Debug of USB 3.0 Designs

Sales University 2010 -

I USB Industry Leadership

» Tektronix 1%t to market for USB 2.0
« Millions of certified products shipped, enabled by Tektronix USB solutions

+  Only approved Method of Implementation (MOI) for WiMedia PHY Leadership in
usB

« Tektronix is only T&M Technical Contributor in the USB 3.0 specification!

» Members of the Compliance Workgroup and Contributors to the Physical Layer
Compliance Test Specification
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USB 3.0 Technology Timeline & Tektronix Involvement

Today

2008 2009 2010

2111

Test Vendor Compliance Group Participation

PIL (Peripheral Interop Lab)
Dec 09 April 10
0.9 Spec 1.0 Spec

April 09
0.5 Test Spec
(CWG Kickoff)

USB-IF Plugfests

’_

Unless noted Workshops
are in Portland, OR USA

44—

Milpitas, CA Taipei Taipei
Taiwan Taiwan
Deployment Phase .
| T
Spec :
Release Integration Phase
—  Spec Development 1 |
—  Product Development
- . —  USB-IF Tool Development
|
Tektronix Test Solution Updates
Transmitter, Receiver, Channel
3] Tektronix Innovation Forum 2009Tektronix Tektmn/ix
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USB 3.0 Key Considerations

Receiver testing now required 6

Physical Layer

— Jitter tolerance

— SSC, Asynchronous Ref Clocks
can lead to interoperability issues

« Channel considerations
— Need to consider transmission

i
P

line effects
— Software channel emulation for
early designs

- New Challenges
— 12" Long Host Channels

= ) J_

Figurs 51, Supar Spead Block Disgram: Physical

— Closed Eye at Rx
— Equalization
« De-emphasis at Tx

«  Continuous Time Linear
Equalizer (CTLE) at Rx

- Test strategy
— Cost-effective tools
— Flexible solutions

Typical Channel topology

Device silicon Te/Rx

Device
Channel

Source: USB 3.0 Rev 1.0 Specification
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Tektronix Solutions for USB 3.0 Transmitter Testing (USB-TX)

Comprehensive Solution Goes Beyond Compliance
— All measurements accessible in DPOJET for debug
— Support for multiple test points (i.e. at the silicon pins or compliance test point)

Complete Toolset for Characterizing USB 3.0 Designs
— Create custom CTLE and Channel Emulation or De-Embed Filters with SDLA
(Serial Data Link Analysis)

Automated
— No need to be a USB 3.0 Expert
— Automatically acquire all necessary waveforms for processing (CPO, CP1, LFPS)
with AWG, AFG, or Scope state control

SigTest Integration
— SigTest is completely integrated into TekExpress
— No need to manually configure the scope and setup SigTest for processing
— User flexibility to process the waveforms using Tektronix algorithms and SigTest to
compare the results

Comprehensive Reporting
— Complete Test Report in .mht format with pass / fail and margin results
— Plots include for quick visual inspection

Tektronix Innovation Forum 2009Tektronix Tek‘mn/]x
e

USB 3.0 Characterization and Debug

Silicon validation and System Characterization need tools that go beyond
compliance testing
— Base Specification Measurements for Silicon Validation
*  USB 3.0 specification has informative measurements
— Measurements at silicon pads
— AC/DC parametric, common-mode measurements
*  De-embed fixture for accurate results
— Compliance Measurements and Advanced Analysis Tools
«  Complete link analysis with custom equalization functions
— Perform USB 3.0 measurements with silicon specific RX equalization models
*  Model channel and cable beyond required compliance reference channels
—  Worst case channel analysis
— Cascading of S-Parameters for various interconnect topologies
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Accurate Transmitter Characterization

Measurements defined at the

pins often require de-
embedding of the channel to
measure the true TX output

Identify root cause failures

Before

Characterize channel with
TDR or Simulator to create S-
parameters

Import S-Parameter file to
SDLA

Create fixture de-embed filter
with SDLA software

ittt and Eye Qiagram Analysis Tools
Dsesnon e wbe Mmoo s Dopubtn, Masce  Mmce ol

Removes fixture effects 5 e e ey e i T
R
Improved margin e tiews e e e o e
i _ T S
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71 Tektronix Innovation Forum 2009Tektronix Tektmn/ix
Accurate Transmitter Characterization
TP2
. Compliance Testing is done by embedding the Transmit Channel i
compliance channel, but many designers want . =
to validate other channel models _
— Understand transmitter margin given worst case — o ‘ | Four ‘

channels = $
Model channel and cable combinations beyond
compliance requirements

Easily create interconnect models with SDLA

software to analyze channel effects

Tektronix Innovation Forum 2009Tektronix
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Custom Equalization Analysis

«  Tektronix USB Solutions ships with the USB Specification defined CTLE Function

- Customizing CTLE functions and creating filters for use with Tektronix’ USB Solution is easily
achieved with SDLA (Serial Data Link Analysis Software)

H( S) _ Adcmplmpz s+ Source CILE
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ot dard
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Transmitter Compliance Testing (Normative Testing)

«  Test methodology outlined in the USB
3.0 Compliance Test Specification
—  Currently .9 draft available on USB-IF

6.7.2 Transmitter Eye

The eve mask 15 mueas
Heght is measuced from

aoe data pattern CD described in Section 644, Eve
1 18 extrapalated from 10° UT o 107

website Table 6-12. Mormative Transmitter Eye Mask
§ suwcr-rammhc: Minimal :Iiamm:l :Mwmum :I.!mx Hote
- Measurements are defined at TP1 T i I I
. Signal is Acquired at TP2 . T
—  SW Channel is embedded by the -
Oscilloscope !
— CTLE is then applied and measurements
are taken

e Figure 6-14. Tx Neemative Setup with Referencs Channe!
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Transmitter Test Setup

= Channel Embedding

« Intel or Tektronix fixtures can be

used
— Test configuration is the same

« Compliance channel and 3 meter -
CTLE is applied to open the eye, —»

Cable are emulated in SOftWare then compliance measurements are taken

— Compliance sparameters were
used to create channel filters

Tektron/ix-

11 | Tektronix Innovation Forum 2009Tektronix
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USB 3.0 Compliance and Automation

« Complete Automation of USB 3.0 Measurements with TekExpress

« No need to learn technology specific software applications- TekExpress is a
Common Framework from Serial Applications including SATA, USB,
DisplayPort, HDMI, and Ethernet

« TekExpress utilizes DPOJET USB 3.0 Specific algorithms making it easy to
move from compliance to DPOJET for debug
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TekExpress USB 3.0 Automated Solution

- Supports testing for USB 3.0

Hosts and Devices o -
« Automatically selects the correct |[vw= o0 ime i

channel emulation filter when Brse L ok P i Comi i e

software is selected Tl =

. TP [Thwomagh Front Pasel) -
- Easily select measurements of

Devien - Davicn Crmnecion Comphanes (1P1] mih CTL

interest for test execution 3 IRPT
. Lo _N.... -
+ Supports all compliance and pre—
LFPS TX measurements P -
» User choice of algorithm ! .
execution- SigTest or DPOJET ]
- Automates DUT toggling to
acquire CPO, CP1, and LFPS
Patterns
13 | Tektronix Innovation_ Forgm 2009Tektronix Tektmn/ix
Automated SigTest or DPOJET Measurement Selection
«  What s SigTest e —y—
—  SigTest is Compliance Certification
Software provided by the USB-IF that LI T
provides pass/fail results e Padiciag iR e
— Isthe Gold Standard for Certifying AT
Devices e
»  Flexibility to chose between SigTest or v D ot Cmpns (71 1L prmae—
DPOJET to make USB 3.0 o 1
Measurements T——
« SSC and LFPS Measurements will ——— g
always be made with DPOJET as they —
are not supported in SigTest [ """ B =

- SigTest will automatically be invoked by
TekExpress with no need for manual SigTest
intervention

«  The acquired waveform with the
compliance channel embedded will be
set to SigTest for processing

«  SigTest will apply the CTLE and then
report the measurement results in the
SigTest report

14 | Tektronix Innovation Forum 2009Tektronix TEktl‘Dl'l/]X
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Test Execution Results

« Real Time Update of Test [ e
RESU|tS DUTD EYTECE NEC Hest
- Easily distinguish —
between pass or fail tests .
« Limits are displayed
along with margins to u
quickly identify how much -
margin exists in the
design : .
" , | -
I (T LTI
15 | Tektronixlnnovation_ Forgm 2009Tektronix Tektmn/ix
Comprehensive Test Report
« Includes overall test status in tabular format
« Details of test configuration are listed on the report, including Test
Equipment Firmware and Software versions and test parameters
- Direct link in the test report to the SigTest report
- Test report can be saved and distributed for further analysis
T ...
== -
e
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Debugging Tools for Measurement Failures

- What happens if a measurement fails SigTest? . CILE
«  Could it be the channel? () e
— Measurements can be taken before the channel fz (GHz)
to evaluate results Ritegbs | — N Gz
— Different channel models can be applied using EET)
TekExpress
. Channel filters can be created with SDLA with @

known Sparameters

«  Could it be the RX equalization?
— Measurements can be taken with custom CTLE
models (created with SDLA) that model the RX

« Does deeper analysis of the waveform need to
be done?
— Measurements can be re-taken in DPOJET with
USB3 module
. Move to failures in the waveform with DPOJET
— Analysis can be done of the waveform prior to
the channel
— Measurements filters and settings can be
adjusted to get to root cause, but remember you
must pass SigTest to be certified for compliance

17 | Tektronix Innovation Forum 2009Tektronix Tektmn}x
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USB 3.0 Comparison- USB3 / USB-TX / SIGTEST

Feature USB3 USB-TX SigTest
Integrated support for SigTest and Tektronix measurements NO YES NO
Fully Automate waveform acquisition and processing of SigTest NO YES NO
Integrate custom channel filters YES YES NO
Support for embedding compliance channel YES YES (USB-TX NO

embeds channel
for SIGTEST)

User defined limits YES YES NO
Support for compliance measurements (except SSC and LFPS) YES YES YES
Support for SSC and LFPS compliance measurements YES YES NO
Support for non-compliance measurements YES YES NO
Debug Analysis (DPOJET) YES YES NO
Automated DUT state control for CPO / CP1 Acquisition NO YES NO
Validation of Data Pattern before Analysis NO YES NO
Used for Compliance Certification NO NO YES
18 | Tektronix Innovation Forum 2009Tektronix TEktl‘Dl'l/iX
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USB 3.0 Test Fixtures

- Two options for USB 3.0 Test Fixtures (shown to
the right)
— Tektronix supplied fixtures
«  Enables SW channel emulation for TX and RX testing
«  Published electrical specifications
«  Supports TX, RX, and Cable testing
«  Available from Tektronix

— USB-IF supplied fixtures and cables (shown below)
«  Used for compliance testing
¢ Enables SW channel emulation for TX only
*  Supports TX and RX testing
*  Available from the USB-IF

19 | Tektronix Innovation Forum 2009Tektronix
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Complete USB 3.0 Transmitter Solution

« Go Beyond Compliance Testing
— Debug Suite with DPOJET
— SDLA for Channel Modeling
— Tektronix Super Speed USB Fixtures

- Automation software for characterization
and compliance
— TekExpress with option USB-TX
(includes option USB3)

+  Recommended Scope

— 12.5 GHz Real-Time Scope
* 50GS/s Sample Rate

Opt. USB3

— P7313SMA Differential Probe (Optional) ]

o umm:mwl

H
i
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USB 3.0 Receiver Testing Overview

Faster data rates can lead to a receiver incorrectly interpreting incoming data

Long channels result in a closed eye at the receiver, thus RX equalization
techniques (CTLE) are required to ensure that the receiver correctly interprets

incoming data

SSC, Asynchronous Ref Clocks can lead to interoperability issues

A jitter tolerance test is required for certification, though debug and
characterization capabilities are needed to ensure that receivers will work in

real world conditions

\

]

Equalizar

Tektronix Innovation Forum 2009Tektronix
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Tektron/ix

Seven Test Points
SSC Clocking is enabled
BER Test is performed at 1010

De-Emphasis Level is set to -3dB

Amplitude at the end of the compliance
channel: 180mV Hosts and 145mV Devices

Each SJ term in the table below is tested one

USB 3.0 Compliance Receiver Tolerance Test Overview

at a time after the device is in loopback mode a

Frequency SJ RJ : "

500kHz 400ps 2.42ps RMS o

1MHz 200ps 2.42ps RMS

2MHz 100ps 2.42ps RMS

4.9MHz 40ps 2.42ps RMS

10MHz 40ps 2.42ps RMS

20MHz 40ps 2.42ps RMS

33MHz 40ps 2.42ps RMS

50MHz 40ps 2.42ps RMS

22 | Tektronix |nnoviuon_ Forum 2009Tektronix Tektrnn/ix
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Two Solutions for USB 3.0 Receiver Testing
BERTScope BSA85C and AWG7122C

Tektronix has the right solution to meet your needs
Both provide fully automated Receiver Compliance and Jitter Tolerance Testing

Tektronix provides the only Real Time Scope based error detection option enabling real-
time visibility of the looped back signal

Both offer advanced impairments to debug problems caused by SSC or other anomalies
Both support a wide range of HSS Standards
Both support asynchronous clocking (SKP order set rejection)

BERTScope
—  Performance that you need up to 26Gb/s
— Impairments can be changed on the fly to see the effect of increasing or reducing jitter
— Debug and analysis tools go beyond other solutions for identifying root cause of RX errors
—  True BER measurements

Arbitrary Waveform Generator
—  Only solution available that provides a common setup between transmitter and receiver testing
without the need of RF switches and additional setup complexity
— Easily apply sparameter models to verify designs under different channel conditions without the
need of physical ISI channels
— Generate SJ > 1Ghz to debug elusive problems caused by reference clocks in the system

Tektronix Innovation Forum 2009Tektronix Tektmn}x
Confident

USB 3.0 Receiver Testing with AWG

RIS Tektromjx
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Tektronix AWG USB 3.0 Receiver Testing Solution

Automated receiver compliance and margin testing
— No operator intervention required to conduct margin testing
— Reduces time required to conduct compliance and margin testing

Support for Loopback Negotiation
— Loopback sequence as defined in the specification
— Flexibility to support device specific loopback sequences

Automated waveform creation for USB 3.0
— Improves time to results

Bit Error Detection with Align Primitive rejection for USB 3.0 support with the
NEW Oscilloscope Error Detector

— Enables both protocol and electrical based error detection

— Enables customer to debug real-time the source of receiver errors

Programmatic interface

— Enables customers to integrate their own test environments (i.e. 4 corner testing)
into TekExpress framework

Tektronix Innovation Forum 2009Tektronix Tektron}x
e

Dire

ct Synthesis — The new approach for easy, thorough and repeatable

receiver testing
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Transmitter Characteristics
(noise, jitter, pre-emphasis)

[ ™ |+ path +

Signal Generation Replication of “Transmitter Replication of channel
(performance) Characteristics” effects
> Using Direct Synthesis to “build” (Functionality & Ease of Use) (Functionality & Ease of Use)
analog waveform signals » Replicate “real world” » Replicate transmission effects
> AWG7000 with 24GS/s is the transmitter signals including and add them to the test signal
only tool available to build Jitter, noise pre-emphasis, » Import touchstone® S-
HSSD signal up to 8Gb/s advanced emphasis... parameters to automatically
» Long memory is required to » Replicate spread spectrum replicate channel effects
replicate the complex clock modulation

modulated waveforms

Tektronix Innovation Forum 2009Tektronix Tektmn/lx
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Receiver Test Setup (with SW Channel Emulation)

Bit or Symbol Error
Detection
-0OR -

BERC Decode

= Channel ISI
*SSC

*Rj

-Sj

« De-Emphasis

Only test equipment setup with a common
configuration for Receiver and Transmitter
Testing
—  Hardware emulation also allows for a common
test setup, but requires Intel fixtures

All Signal Impairments including channel :
impairments generated by the AWG

No need for external error detectors
—  Only Oscilloscope based bit or symbol error o
detection solution (Ellisys Protocol Analyzers

also supported)

- & & &
ooppBABA:

(s
Sz ¢
'f — v\ USB3_Rx

—J

TP2
Rx Channel ¢
; X
27 | Tektronix Innovation Forum 2009Tektronix Tektmn}x
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Receiver Test Automation with TekExpress

» Supports both Compliance and
Receiver Margin Testing

- Comprehensive Margin Testing
enables the sweeping of SJ to
determine margins

- Conduct Jitter Tolerance Testing
per the Compliance Test
Specification e S

« Supports both Hardware and
Software Emulation of the
Channel ==y

alll

in |

« Complaint with .9 Version of the
CTS, with plans to support 1.0
when specification is available

Tektrnn/ix

28 | Tektronix Innovation Forum 2009Tektronix
Confident.

Tektronix Confidential

2010-10-30

14



Tektronix

Receiver Compliance and Margin Test

« No need to memorize standard specific test procedures - All Test Parameters
are Pre-defined according to the CTS

» User Defined Mode allows customized selection of test parameters, including
— Change Test Points (SJ Frequency and Amplitude) or Frequency Range
— Custom channel models for ISI Emulation
— Change RJ Value
— Change De-Emphasis Level
— Turn on/off SSC and Define SSC Profile

Configuration for Normative Receive Jitter Tolerance Test(TD1.6] - step thiough certain levels

Acquire = Analyze Limits = Comments

Parameter Value Lo
S Jitter Level 1- 6.851 Include
5j Jitter Level 1 Frequency - 6.8#1 (MHz) a3
5j Jitter Level 1 Amplitude - 6.8£1 (ps) 4D
Sj Jitter Level 2 - 6.852 Include
S Jitter Level 2 Frequency - 6.842 (MHz) 20
5j Jitter Level 2 Amplitude - 6.242 (ps) 40
Sj Jitter Level 3- 6,843 Include e

O Compliance Mode Default Seltings

& Apply &

(3 User Defined Mode

29 | Tektronix Innovation Forum 2009Tektronix Tektmn}x
e

Flexible and Automatic Loopback Negotiation

« Pre-defined Loopback Negotiation
Sequence per the USB Compliance
Test Specification

« Provisions to allow user defined
Loopback Sequences

« Optional Manual Mode for
Debugging Scenarios

- Real-Time visibility of the Loopback
signal with the Oscilloscope

30 | Tektronix Innovation Forum 2009Tektronix TEktl‘Dl'l/lx
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Real-Time Display of Test Status

updated after each test point

- Track the results of the test- Test Status is updated after each test point
« Quickly view test progress on the Jitter Tolerance Graph- Graph is

- Customizable display of Jitter Tolerance Graph in Logarithmic or Linear

scale
mte Buim i ey ol
12 = ‘
ol
ek
[rs————— Takironiy
31 | Tektronix Innovation Forum 2009Tektronix Tektmn/ix
Comprehensive Test Report
« Includes overall test status in tabular format
- Jitter tolerance curve is graphically displayed on the test report
« Details of test configuration are listed on the report, including Test
Equipment Firmware and Software versions and test parameters
- Testreport can be saved and distributed for further analysis
Tekiremgx USB 3.0 Resalver iser Tolerunce Tost Report
21 N Tektronix Innovation Forum 2009Tektronix TEktl‘Dl'l/iX
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NEW! Error Detection

Introducing the first Real Time Oscilloscope based error detection solution

+  ONLY Real Time platform that enables unparalleled debug and analysis
insight into Receiver Errors
— Perform jitter and eye diagram analysis on the waveform acquired by the DUT
— Real-time display of loopback signal enables debugging when the device is unable
to achieve loopback

« Supports Characterization, Debug, and Compliance Tasks
— Fully integrated into TekExpress for Receiver Margin and Compliance testing

» Flexible Modes for Error Detection
— Precise isolation of errors in data stream with Bit Error Detection
— 8b/10b illegal character and disparity Error Detection
— Frame Error Detection for SATA
— Bitand Symbol Error Detection for USB 3.0

« Protocol Aware

— Rejects align primitives (SATA Align, USB SKP Ordered Sets) in all Error Detection
Modes

33 | Tektronix Innovation Forum 2009 Tektronix Tektron/]x
e

Summary of Tektronix USB 3.0 Receiver Test Solution

« Fully Automated Margin and Compliance
Solution

« Flexible Signal Generation i
—  Flexibility to support all signal impairments required
for jitter tolerance testing
—  Model complex real-world SSC profiles to avoid
system interoperability issues A ., A
— No tradeoffs between any signal impairments - No | 55 65 BB b0 05 Pupen
limitations in generating SSC and SJ at the same time - 4
—  Multiple SJ tones can be generated at one time
— Flexible ISI generation enables testing of channels
that exceed the test specification without ISI boards
—  Improved repeatability and portability of Receiver test
configurations with setup files

» Advanced Error Detection
—  Supports Bit Error and Symbol Error Detection while FY Y
ignoring Skip Ordered Sets for USB 3.0 P 1
—  Real-time display of loopback signal enables ~-aaBAAa:

debugging when the device is unable to achieve

loopback
—  Trigger on the signal when bit errors occur for detailed
analysis
34 | Tektronix Innovation Forum 2009Tektronix Tektron/ix
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USB 3.0 Receiver Testing With the
BERTScope

Sales University 2010 -
THINKBIG Tbkironix

What is a BERTScope?
A combination BERT and Scope targeting Computer Bus and Communications
Serial Data Applications

| Pattern Generator (with A Typical Receiver Test
" optional stress) sends bits, SetUp

e.g. a PRBS pattern NI\

From Stressed
Pattern Generator

>
CE—

To Error Detector  Device Under
n m Test (DUT)

| Bits come back from DUT to
*Error Detector and compared to
' measurements expected pattern for Bit Error

loopback

also used for Ratio (BER) measurement.
scope-like
analysis -
36 | Tektronix Innovation Forum 2009Tektronix TBktl‘Dll/]X‘
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How the Family Fits Together

Receiver Test Made Easy

A Typical Receiver Test

r i
1
s | i Setup
g, ! :
g Sl - : i
L © | DPP provides pre-emphasis !
3 Q1 to emulate compliant | From Stressed Pattern
N0 Q1 ! Generator
30 i ! loopback
= 1
5 | ) —
I_ 1
I i
; | (o
—_ 1
o | .
Sl E To Error Detector Device Under
o | ! Test (DUT)
Q1
Q! i
5 | :
= 1
(] i CRrecovers a clock from the |}
! retransmitted data from the !
B i !
37 | Tektronixlnnovation_ Forum 2009Tektronix Tektmn/ix

BERTScope Solution for USB 3.0

1. Stressed Pattern Generation
— Random Jitter (RJ)
— Sinusoidal Jitter (SJ)
— Spread Spectrum Clocking (SSC)
— Pre-emphasis
— Programmable for easy debug/characterization

2. Loopback initiation capability
— Automation software performs single click loopback initiation

3. Jitter Tolerance Testing

— Seamlessly handles clock compensation characters (SKPs for USB and PCle
and ALIGNSs for SATA and SAS) for accurate BER measurement
— Compliance test and Search modes to find device’s pass/fail point

4. Automation software
— Further automation of receiver testing
— Report generation
— Easy recall and management of past tests

38 | Tektronix Innovation Forum 2009Tektronix TEktl‘Dl'l/]X
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USB 3.0 Receiver Test Configuration

Generator

Stressed Pattern

1

1

1

1

1

- 1
- 1
DPP provides pre-emphasis i
to emulate compliant !
Q 1

1

1

1

1

1

—)

From Stressed

Pattern

Generator loopback

r i
i :
—_ 1
Automatio g E E To Error Device Under
n Software o | ! Detector Test (DUT)
(O]
Q! i
5 | :
= X ] H
| i CRrecovers a clock from the |
! retransmitted data from the H
B o= ettt -
39 | Tektronix Innovation Forum 2009Tektronix Tektmn/ix
1. Stressed Pattern Generation

SSC, SJ, and RJ

oy, i, STRESSED CLOCK
| SYNTHESIZER _\,-/
10,31138 GHz HF
GEN
OUTPUT
- - J CLKING 'FI)AT.I
Al 11,5 2l >
. Freq: 50.00 MHz 0L
Freq: g0.00 kHz = J . . .
Crevn: (10000 754. =
LFRJ Amp:: 28,0 %L1 AR T =
r35C Ampl: 0 ps . o i
rSSC Freq: 33 kHz * '\16‘5 o
+
SSC, SJ, and RJ are
adjustable with a turn of the arTeRn T
Ampl: 22.0 %L
knob, and changes happen 1.5MHz - 100MHz 10GbE AAAA TEST
instantly for fast debug and
characterization
T Disabled
40 | Tektronix Innovation Forum 2009Tektronix Tektrnn/iX‘
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1. Stressed Pattern Generation
Compliant Pre-Emphasis

BERTScope DPP125A provides
3 and 4 tap pre-emphasis, =

compliant for USB 3.0 and other |
standards =

oty Linked

Moy _[nl:m #956,40 Mo [} u;amm_ 7=

41| Tektronix Innovation Forum 2009Tektronix 'Ibktmn}x
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2. Loopback Initiation

Receiver Tolerance Test

DUT Loopback Training
Step Skatus
Pattern files loaded
Use ED All-zeras ED set to All-Zeras pattern (S0 my thresh) ok
DUT Power Reset DUT power reset is ok
AU tomat | 0 Check Edge Density Edge density is ok
check CR Lack CRlockis ok
n SOftware Check ED Clack (ED clock is ok
Autoslign ED  Autoalign ok
St ED Pattern UsershiftiSyne pattern is set ok
Check ED Sync. EL synchronization is ok
Success DUIT is in Loopback mode:
& | >
Success Method: Single Shot v Start
[ <gock [ mear | [ camel |

» Loopback initiation prepares devices for receiver testing

- Automation software controls the loopback sequence, eliminating guesswork so
users focus on testing and debugging
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3. Jitter Tolerance

Receiver Tolerance Test

Execute Jitter Tolerance Test

& Template
@ Passed

51 Amplitude %UT

Automatio
n Software

1 100
51 Frequency MHe

Completed

[ wpeck [ mexes | [ concel |

» Choose to run a compliance test or search for device margins
— Choice of several algorithms in search mode allows users to customize the
algorithm that best suits their DUT

« Built-in symbol filtering of clock compensation symbols (SKPs for USB 3.0
and PCle and ALIGNs for SATA and SAS) enables asynchronous BER
testing, required for USB 3.0

43 | Tektronix Innovation Forum 2009Tektronix Tektmn}x
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4. Automation Software Makes Testing Even Easier

“1» Results stored to database

E o RO TN for easy recall and
| . S management
— i == « HTML style test reports

- Cabling diagrams for

Automatio straightforward setups
n Software
_ e == + Plan to add automated
[ E— N — —————— | Stressed Eye Calibration

Connect Test Equipment and DUT

RTScace | ABD | DUT Yor
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Beyond Compliance
BERTScope = Debug/Characterization

[T 1. Click a control 3. Changes

button in the Ul

SYN
| 1031138 GHz |

——sTREssEDTIOOK ; happen
| \«ﬁ,/'@ instantly

— . HF
S5C/PM Ampl: 11,5 %UL
Frea: 50,00 MHz
Freq: 30,00 kHz
Devn: 10000 ppm *
LFRI Ampl: 28.0 LT
r55C Ampl; O ps
N 1S3 Freq: 33 KHe /2
e

Disabled E—\ Arph 3.5

Easy adjust with
Ampl: 22,0 %UL +

1.5MHz - L00MHz '\‘5‘5%“I turn of the knob
e

Disabled CONFIG
’ GEN DATA e
‘ PATTERN / Mo Configuration

10GbE AAAA TEST

LIRS S e SR |

« Customer may need to try lots of different signal conditions
- May want to monitor BER while changing stress conditions on the fly

45 | Tektronix Innovation Forum 2009Tektronix Tektmn}x
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BERTScope Goes Beyond Receiver Test

- BERTScope provides value for your

— Eye diagram for quick diagnosis of
synchronization and BER failure

issues
e — — Frees up the scope for other tasks
BER Contour . 1 during receiver testing
S ———— ¢ Ei"a""q'am — Debug challenging signal integrity
Eye 1 = @ s problems
Height L LSl Bl Ftler — Jitter decomposition with Random
13 i |l Tolerance Jitter measured on each edge

i L — .
|

investment beyond Receiver Testing

Jier g o — BER-based Total Jitter is based on
iz = Nitter deep measurements
~ =}l Decomposition . .
Error &= — Eye diagrams with measurements
Correlation g and BER Contour are easy to use
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Tektronix USB Summary
. Complete
Receiver Testing
—  Two receiver solutions based on your needs

— Scaleable solutions to meet debugging, characterization, and
compliance needs

» More than a Compliance Solution
Isolate measurement failures with DPOJET
—  Correlate system debug ports with the MSO70K

frequencies with the AWG
+ Increased Productivity

Transmitter Testing

RX Equalization settings

+ Performance
—  26Gb/s BERTScope provides coverage for next generation testing

compliance testing and receiver calibration

causing failures or interoperability problems

Solutions available today for USB3.0 Transmitter, Cable, Channel, and

— Receiver stresses that go beyond compliance with the BERTScope
—  Quickly DUT performance over multiple channel configurations or SJ

— Automated Measurements, DUT Control, and SIGTET integration for

— Auto-negotiation eliminates the need to manually determine optimal

needs Low noise floor enables measurements of small data eyes for

— Only 5Gb/s hardware serial trigger to capture protocol events that are

- Engaged

— Actively engaged in the USB Working Groups

Tektronix Innovation Forum 2009Tektronix
Confident

Tektronix USB 3.0 Portfolio

surenspEeD )

Transmitter Tests

Transmitter jitter and timing
measurements.

DSA/DPO/MSO 71254B / MSO71254 or higher
bandwidth

Opt. USB-TX (TekExpress Automation and DPOJET
Measurements)

Opt. DPOJET Jitter and Eye Diagram Analysis Tool

TF-USB3-AB-KIT (Host and Device Test) or TF-USB3-A-
P (Host Test) or TF-USB3-A-R (Device Test) Test Fixture

Receiver Tests: Signal Generation /
Error Detection

Receiver Jitter Tolerance Tests for
Customers working with HDMI, DP,
MIPI

Flexible channel Emulation

AWG7122C w/ Opt. 6 and Opt. 8 and DSA/DPO/MSO
71254B [ MSO71254 or higher bandwidth w/ Opt. STU
and ERRDT

SerialXpress SDX100 opt. ISI and SSC
TEKEXP USB-RMT for Full Automation
TF-USB3-AB-KIT Test Fixture Kit

Receiver Tests: Error Detection

Receiver Jitter Tolerance Test and
Debug and Analysis Tools

BERTScope BSA85C w/Opt. STR
DPP125

CR125A with Opt 12GJ & Opt PCIECR125ACBL
(Precision delay-matched cable set for use with BSA &
CR in SSC applications)

Interconnect/Cable Tests
Cable skew, Far End Noise, Near End

Insertion loss, and return loss
measurements.

Noise, cable and connector impedance,

DSA8200
80E08 TDR Sampling Module for DSA8200 2 per scope

IConnect TDR and S-Parameter measurement software
(80SSPAR)

TF-USB3-AB-KIT Test Fixture Kit for Cable Test
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Resources
» Access to Specifications
— Rev 1.0, http://www.usb.org/developers/docs/
»  Tektronix USB Electrical PHY Tools
- www.tektronix.com/usb s e
—  www.tektronix.com/software = =@ - < f m- .43
Address 4
«  Ellisys Protocol Tools
- www.ellisys.com
_—
_—
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