LeCroy

HDMI COMPLIANCE TEST SOFTWARE PACKAGE

“Fast, Accurate
HDMI Compliance
Test Solution”

Leading Features

* Built for X-Replay™ Automated
Software—compatible with
all LeCroy High-performance
Real-time and Sampling
oscilloscopes

e Backward compatible with
Digital Video Interactive (DVI)

* Based on same TDMS
Serial Data Link developed
by Silicon Image

* HDMI supports standard,
enhanced, or high-definition
video, plus multi-channel
digital audio on a single cable

* HDMI was designed
specifically for consumer
electronics applications, it
offers an array of additional
consumer enhancements

e Amplitude, Timing, Jitter
and Cable Measurements

e Custom Clock recovery
supports Filtered Jitter
measurements

e Supports a variety of cable
configurations and test
fixture scenarios
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An Innovative Compliance Test Tool

The SDA-HDMI software package
for the SDA family of Serial Data
Analyzers provides a concise set

of validation/verification and debug
tools written in accordance with
High Definition Multimedia Interface
(HDMI) electrical test specifications.
Covered HDMI test modes include
Source and Cable Tests covering
amplitude-timing, and jitter parameters
as well as cable impedance tests.

In addition to standard eye pattern
and jitter tests for HDMI, the SDA
real-time test equipment platform
provides a complete set of amplitude
and jitter measurements, as defined
in the HDMI specification. This
combination of measurements makes
SDA-HDMI a cost-effective, compelling
HDMI solution.

Additionally, the SDA-HDMI software
package takes advantage of all the
useracclaimed test and measurement
tools available in LeCroy's instruments:

¢ D350ST-SP WavelLink® 4 GHz
Bandwidth Probing System,
available in SP (square pins) input
or SolderIn (Sl) configurations, for
a choice between versatility and
the highest signal integrity with
the lowest probe loading across
the entire bandwidth range.

o Jitter Wizard tool available in
ASDA-J Advanced Serial Data
Analysis package ensures proper
jitter measurement setup, allowing
for correlation with other test
instruments such as BERT,
Sampling oscilloscopes or time
interval analyzers (TIAs).



> C¥ eCrov¥XStream¥Applications¥PCIE¥HDMI Test Checklist020:
Eile Edit Sequence Group Learn Test SFep_EpsuH Log _R?pc-rt Options _[_Zevi:es !{iew_]_:{eb

[}

G IRT — X—Replay

28 om0 @ 0 " BV B G 38| e B e
j( 2 HighestResolution: 5_1920x1080i 60 a  [Connect probe from C1 o TMDS_DATAIJ atd from C2 to TMDS_Clock. ~
2 +# LoopDone: 0 Captuie wavelorm 16M points as single ;hut =
H| i LowestResolution: 1 640:480p 60 S0t v e i e ot sl o o e vl =
@ = ML jTgﬁtO]]i;'-Z: Tr;[:d1DS-VL 3
s gas =
=2 +# Ch_DataMeas C1 Opet ation Argl -
() WF Pixﬁl Glock Measure ment _.PﬁSendPanel [ =
5 r;'- Timsbase Setup gdSendybsCommand app.5DASDAMode="Scope” : app Measure PB.ParamEn
1 B Data 0+ B WaitOFG
4 W™ Datal- = - :
&4 ﬁF Data 1+ tmd SendCommand CGLSW. TRMD Sinegle;wait
L IFl-, Data 1= & waitoPC =
|;;|- Diala 2+ &dSendvbsCommand Fode lk=app.Measure. PB. mean, Result. vale
™) Data 2- &4 5endvbzCommand Thit=1/Fodz k/10: FData=Fodclk*10
V™ Clooks @3l SendybsQuery Thit
MM Clock- L g SendvbsCommand SetupMin=app. Measure P3.min. Result value
WM Overall &rd5endvbsCommand HoldMin=app. Measure.P4.min.Rezult.value
= W Test ID 7-4: Trise/Tiall gl SendvbsCommand DataSkew=HoldMin: If SetupMin <= HoldMin then DataS
MM Pixel Clock Measurement &d5endvbsCommand app.5DA SienalFrequency=FData
W Timebase Sstup &id5endvbsCommand app.SDA Deckew=DataSkew
:3: ga'ﬂ 10 &l5endvbzGommand app Acquisition. Horizontal HorScale=28-4 : app. Measure
) Data & WaitOPG
g: g*l"alf e SendCommand CLSW.TRMD Single;wait
i iy X WaitQPo
= I?: :&St ]D 7-5: THMDS-Oyar/Undarshisot ERdSendvbsCommand app.5DASDAMode=" MaskTest"
™ Pixel Glock Measurement ;
W . Timebase Setup B waitOPs
IVJL. Data 0 EidSendyb:Command app.Measure StatsOn=False
I—g_'_ Data 1 EhiSendvbsCommand app.Math. F5.0perator1=" Persistence Histogram™: app.M v
l_:'_ Data 2 : i il . | 1
Operator Name | DUT I Set [ Time ]Tel A | Timestamp | Command | Madel | Qptions | .
“Yoshi.Tsuji Eve Default 20:45:01 ... 25, hQUDﬁ/DEfDB 19:37:11 ScreenDump SDAE0D0 A ASDA DDM2,DF...
a‘(nshi.Tsuji Eve Default 20:48:4h ... 2B. t]ZDDEIDE/DS 19:37:40 ScreenDump SDAED00 & &5DA DDM2.DF ...
“Ynshi.Tsuji Eve Default 20:61:44 .. 25, a'_]EI]Dﬁ/I]E:’DS 19:38:10 ScreenDump SDAEDD0A ASDADDM2DF..
T oshiTsuji Eve Default 20:67:17 ... 28, 21 2006/02/03 19:38:44  WailOPG SDAE000A  ASDADDMZDF. !
“Yoshi.Tsuji Eve Default 20:69:29 . 25 =1 2006/02/03 19:38:56 SendWbsQuery SDAEDDDA ASDA DDMZDF.. 1
T voshiTsuji EyeTest Default 21:0%:55 ... 25 h‘]ZDDﬁ/DZ/DS 19:38:57 ScreenDump SDAE000 A AS DA DDMZ.DF.. -
% VoshiTsuji TestAll Default 21:37:00 .. 25 21 2006/02/03 19:38:19  WaitOPG SDAEDOOA  ASDA DDM2DF.. ¢
B voshiTsuji TestAll Defauli 21:38:38 ... 2b.= =1 2006/02/03 19:39:31 SendVbsQuery SDAE000 & AasDA DDM2.DF.. !
T voshiTsuji TestAll  Default 22:02:39 ... 25w 312006!02/03 19:32:33  ScreenDump SDAE000 A .ﬁSDﬁ.DDM|2.DF.,, -
< . B s i L.
HOMI Gompliance Test¥Test ID 7-10: TMDS-Data Eve Di: Mode: Design Set: Default SDAG000A on 172.30.898 Timeout 10 s A

X-Replay Development Environment

X-Replay: A New Generation
of Software Tools for HDMI
Developers

As hardware designers are quick to
recognize, measurement results often
need to be summarized and tabulated
for quick specification verification.
SDA-HDMI goes a leap beyond by
incorporating a unique application
framework, where every experimental
result is saved in XML, format directly
compatible with most popular data-
base applications. A report generation

engine interfaces with the underlying
Microsoft® Access-compatible database
to facilitate custom text and graphics
based reports. Sample applications
that stand to benefit the most from
the new software framework include,
but are not limited to:

e Chipset developers who require
comprehensive silicon characteri-
zation to define parametric
performance and establish device
performance capability.

e Device development teams

working in parallel development

cycles who need to combine,

study, and interpret performance
data and correlate with prior

design runs

Manufacturing/Production test

environments where key

performance parameters are
monitored using control charts
or other in-process indicators
of device performance




Powerful Debugging Tools
Ensure HDMI Connectivity

SDA-HDMI provides access to
time-domain-reflectometry (TDR)
test capabilities available in
LeCroy's line of Near Real Time
oscilloscopes (NRO). The use of
SDA-HDMI in conjunction with
the deep memory and powerful
analysis library of the SDA
instrument family simplify greatly
the verification process.

Clock recovery circuitry and

clock extraction via Phase-Locked
Loops (PLLs) is another significant
design consideration. The flexible
clock recovery options in the SDA
allow for the simulation of virtually
any real receiver PLL configuration,
thus allowing the simulation of
“what if” scenarios. Jitter results
can be measured exactly as the
receiver would see them.

Comprehensive and Easy-
to-Read Test Reports

As hardware designers are quick
to recognize, measurement results
often need to be summarized and
tabulated for quick specification
verification. These test results,
together with instrument and signal
acquisition/test condition setups,
create a fully documented record.
SDA-HDMI incorporates a multiple-
format report generation engine.
This test report contains tabulated
numerical values for each individual
test result including PASS/FAIL and
specification limit columns.
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Test Report Generation in X-Replay

LeCroy

DS0 Report

Overall result: Pass

DUT: TestAll

Limits in use: Default

Scope SN: SDANDGR3T? Scope Mame: UNENOWN-C1A60A7
Operator; Yosh Trugt

Computer: YOSHI-INB

Time of test: 2006/02/03 15:27:35

Temperature: 18.000000 degrees C

Summary Table
|Pass Test Item |Current Value Test Criteria
|@®  Thbit Lowest Frequency |3.97222997013286E-03 =0
@  [Clockt+ TMDS-VL  [282764106915571  27<n<29
|[® Data0-_TMDS.VL [2.82764106915571 27<n<29
@ [Datal+ TMDS-VL  [282764106915571  27<n<29
@ |Datal- TMDS-VL  [282764106915571 27 <n<29
|® |Data2+ TMDS-VL  [282764106915571  27<n<29
@ [Data2 TMDSVL  [282764106915571  [27<n<29
[® [Clock+ TMDS-VL  [282764106915571  [27<n<29
[® [Clock-_ TMDS-VL [2.83206052892094 27 <n<2.9

® [TMDS-VLmax [2.83206052892094 27 <n<29
|Q Toit_Highest Frequency I6.?340224363481?E-10 >0

@  Data0_Trise_Min [1.75975815951824E-10 |>7.50E-11
@  Data0_Trise_Max 0.261323477334975  |<0.4

|®  Datad Tfll Min [1.89776011943317E-10 7 50E-11

HDMI Test Report (Partial)



Specifications and

Ordering Information

Advanced Real-time Jitter and
Eye Pattern Analysis
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While the SDA instrument family includes

the ability to measure jitter and eye ' '

patterns in real time, the SDA-HDMI ASDA-J Jitter Analysis
package leverages the Advanced Serial
Data Analysis Library (ASDA-J), which Poser Supply Digital Oscilloscone
provides ultimate control of PLL design, 1 —
jitter measurement conditions that O
include detailed Data Dependent Jitter 9
(DDj) breakdown and also bit error rate Every I
(BER) analysis. The SDA provides Frequency TPA-P-DI
pinpoint accuracy for eye mask violations o®

Iano,

locator, even in the presence of Spread et

Spectrum Clock (SSC). I:i (\,
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» TPA-P-SE - Single Ended Test Fixture

EDID Emulator

L]
=

Typical HDMI Test Configuration

Source Device (SDA Series) ) .
Ordering Information

Test # Descrlptlon SDA-HDMI software package includes all the software required to run HDMI compliance

Test 7-2 TMDS-VL tests on the SDA/WaveMaster 4 GHz and higher bandwidth real-time oscilloscope family.
Test 74 TDMS-TRISE, TFALL Product Configuration Product Code
Test 7-5 TMDS-Over/Undershoot HDMI Compliance Test Software Package for 4 GHz or higher SDA-HDMI

Test 7-6 TMDS-InterPair Skew SDA/WaveMaster Family of Digital Storage Oscilloscopes.

Test 7-7 TDMS-Intra-Pair Skew Recommended System Configuration for HDMI Compliance Tests:
HDMI Solution System Configuration

4 Ch; 4 GHz Serial Data Analyzer; 10 GS/s; 8 Mpts/Ch; SDA 4000A
20 GS/s, 16 Mpts/Ch for 2 or 1 Ch

Test 7-8 TMDS-Clock Duty Cycle
Test 7-9 TMDS-Clock Jitter

Test 7-10 ~ TMDS-Data Eye Diagram Wavelink 4 GHz, 5V Differential Probe with Small Tip Module D350ST*
Extra Square Pin Lead for the D350ST D350STSP
HDMI Compliance Test Software Package for 4 GHz or higher SDA-HDMI
SDA/WaveMaster Family of Digital Storage Oscilloscopes
HDM I Test Fixture Kit contains TPA-P-DI Differential Test Fixture TFHDMI

and TPA-P-SE Single Ended Test Fixture
*For a complete probe, order a WL300 Probe Body with the Probe Tip Module.

Lecro 1-800-5-LeCroy Local sales offices are located throughout the world.
y www.lecroy.com To find the most convenient one visit www.lecroy.com
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