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Quantum Data 780/780A — Model Options

e Two models available:

e 780 Handheld Test Instrument — supports pixel rates up to 165MHz on HDMI Tx port and
150MHz on the Rx port for testing 1080p60-capable sources, sinks, repeaters and
distribution devices.

e 780A Handheld Test Instrument — supports pixel/TMDS rates up to 297MHz on HDMI Tx
and Rx ports for testing 4K-capable sources, sinks, repeaters and distribution devices.
e /80 HDMI specs - Tx and Rx ports
e Max pixel clock with 24 bit/pixel color: 165MHz (Tx); 150MHz (Rx) e.g. 1080p at 60Hz.
e Max TMDS clock: 225MHz (2.25Gb/s per channel); e.g. 1080p at 60Hz with 36 bit/pixel
deep color.
e /80A HDMI specs — Tx and Rx ports
e Max TMDS/pixel clock with 24 bit/pixel color: 297MHz; e.g. 4K x 2K at 30Hz.
e Max pixel clock with 36 bit/pixel color: 165MHz; e.g. 1080p at 60Hz.

e Max TMDS clock with 36 bit/pixel color: 225MHz (2.25Gb/s per channel);
e.g. 1080p at 60Hz.
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Quantum Data 780/780A - Video Test Instrument

e First portable troubleshooting tool for analysis of HDMI products and
systems in many different test environments.

e This low cost, flexible and easy to use test instrument with intuitive touch
screen control can identify solutions at every level of the supply chain,
minimizing the return of goods and maximizing an HDMI product’s success.

e In the lab, it Is an inexpensive, intuitive tool for troubleshooting and
validating product designs Can be used to validate products before they are
delivered to be installed.

e For field applications, it is ideal for troubleshooting HDMI interoperability
problems and demystifying HDMI.

e Provides confidence in HDMI products within the supply chain, making this
product crucial as products with HDMI connectors have increased In
demand by consumers.



Quantum Data 780/780A — Standard Features

HDMI output for testing displays; includes
support for deep color and 3D

e Analog video output (RGB and YUV)

e Custom bitmaps for image scrolling to test
motion artifacts

e HDMI 3D rendering using custom 3D bitmaps

e Multichannel (up to 8 channel), configurable,
digital audio outputs (HDMI, SPDIF, TOSLInk)

e Compressed and uncompressed audio formats
(LPCM, Dolby Digital, DTS), as well as high bit ¢
rate audio (Dolby TrueHD, DTS-HD Master
Audio)

e Installer Test utility to verify and troubleshoot
HDMI installations.

quantum
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Quantum Data 780/780A — Optional Features

e Network Analyzer: HDMI input for source testing & g
analysis including EDID & HDCP testing.

e HDMI Pixel Error Cable, Repeater Test and
Frame Compare Tests: Test HDMI cables and
distribution networks with repeaters, switches,
extenders, etc.

e Auxiliary Channel Analyzer (ACA) monitors hot
plug events, HDCP & EDID transactions and
CEC messages while emulating an HDMI sink
or source.

e Auxiliary Channel Analyzer (ACA) passively
monitors hot plug events, HDCP and EDID
transactions and CEC messages on an existing
HDMI installation. Requires optional hardware
board with 4 additional HDMI ports.

Handheld Test Instrument for HDImMI
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Quantum Data 780/780A — Power, Physical Specs

e Size:2.77x9.75" x6” —
or 6.98 cm x 24.76 cm x 15.24 cm _ quantum

e Weight: 3.25 Ibs. or 1.47 Kg

e Power: DC 6 AA NiMh,
rechargeable — Maximum 6 hour
capacity, AC Charger/Converter
100-240V

e Regulatory Fiaiclhald Tedt Ingtvulrint o e
- FCC Class B
- ROHS
- CE
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Inputs / Outputs
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/80/780A Inputs/Outputs — Standard Configuration
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/80/780A Inputs/Outputs — Optional Configuration
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/80/780A Inputs/Outputs — Optional Configuration
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User Interface
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780/780A User Interface — Home Screen
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780/780A User Interface — Home Screen
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7/80/780A User Interface — Home Sci
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Standard Features
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Quantum Data 780/780A Standard Features

e Confidence test for HDMI, analog HDTVs and displays
- All standard resolutions available or create your own custom formats
- Use standard test patterns or create custom bitmaps
— 3D test patterns available
- Scroll bitmap images for testing motion artifacts
- Transmit audio patterns including multi-channel compressed formats

e Confidence test of an HDMI source device

- View incoming video and parameters of an HDMI source
— Checks HDCP authentication

e HDMI Installer Test utility
- Verifies HDMI devices and components prior to installation
— Troubleshoots HDMI interoperability problems on-site
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Pattern Testing

e Confidence test for HDMI, analog HDTVs and displays
- All standard resolutions available or create your own custom formats
- Use standard test patterns or create custom bitmaps
— 3D test patterns available
- Scroll bitmap images for testing motion artifacts
- Transmit audio patterns including multi-channel compressed formats
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Video Output Selection
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Video Output Selection
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Video Output Selection
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Video Output Selection

Home Home Preferences Help
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Video Pattern Selection

Home Preferences Help
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Video Pattern Selection - Options
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Video Patterns — 3D Pattern Rendering
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Video Patterns - Bitmap Download & Image Shift
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Video Patterns - Bitmap Download & Image Shift
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Video Format Selection
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View Incoming Video from an HDMI Source

4 Source Tests Home Preferences Help

Format Analyzer Video Display Audio Analyzer Audio Monitor
Settings

(-

CEC Test HD” Packet Viewer Video
Passthrough

POLLING...
< wll Ak T
— = :

HDMI (RGB) 3840x2160 30Hz Color Bars

780 Handheld Te ument for HEMI

NS et o0 OIFACCESSING N ENI0 EGIDISHIayeature . -
Is used on the base 780 unit. VIGEGHTEMISOURCENSIAISPIaVEd G thEVBONNE

Quantum Data, Inc. 2111 Big Timber Road  Elgin, IL 60123 USA  Phone (847) 888-0450  Fax (847) 888-2802 www.quantumdata.com




Source Tests — View Incoming Video and Metadata
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Source Tests — View
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Audio Testing

e Confidence test for HDMI, analog HDTVs and audio systems
- Transmit audio patterns including multi-channel compressed formats
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Audio Pattern (Test Tones) Selection

Home Home Preferences Help
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Audio Output Setup (PCM Sine Wave)

4 Audio Test Tone Home Preferences Help
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Audio Pattern Selection (DTS-ES 6.1/Dolby 5.1)

‘ Audio Test Tone Home Preferences Help
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Audio Pattern Selection (DD+ and TrueHD)
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Audio Pattern Selection (DTS-HD)

4 Audio Test Tone Home
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Audio Pattern Testing - SPDIF / Optical

4 Audio Test Tone Home Preferences Help
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Audio Pattern Testing — HDMI 1.4 ARC (780A Only)

4 Audio Test Tone Home Preferences Help
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Installer Test Utility
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Installer Test Utility

e Troubleshoot HDMI interoperability problems on-site.
—- Easy to use.
- Provides simple pass/fail results.
— Isolate interoperability problems to a specific device or component.
— Tests for proper video, hot plug, EDID and HDCP authentication.

e Evaluate HDMI components prior to installation to avoid on-site
problems.
- Easy to use.
- Provides simple pass/fail results.
- Prequalify HDMI sources, sinks and repeaters prior to installation.
— Tests for proper video, hot plug, EDID and HDCP authentication.
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Installer Test Utility - Menu
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' Sink Test Source Test

\
|
|
|

|
T =1

HDMI(RGB) 3840x2160 30Hz

Preferences Help

Network Testing

‘ ‘ Link Test

Color Bars




Installer Test Utility — Sink Test Configuration

‘ Test Selection Home Preferences Help

‘ Installer Test Home Preferences Help

Device Testing Network Testing

'SinkTest | | Source Test Repeater Test LinkTest ‘

'r"‘% B o T T - ' Sink Device (TV,
Projector)

!t ﬁt E- _\

3840x2160 30Hz Color Bars

Connect your 780 as shown.

OK

SEIECTISINKAIEST
HDMI (RGB) 1080p 60Hz Color Bars




Installer Test Utility — Sink Test Results

4 Installer Test Home Preferences Help

4 Installer Test Home Preferences Help

HPD: Asserted 1080p Video: 60Hz OK
EDID: HDMI - PASS 1080p24 Video: OK
HDCP: Authentication OK 1080i Video: 30Hz OK

HDCP Video/Audio (preferred): OK 720p Video: 60Hz OK
Video (YCbCr 4:2:2): OK

Video (YCbCr 4:4:4):

.;: BrESSo T o ' Sink Device (TV,
Projector)

Connect your 780 as shown.

| OK

HDMI (RGB) 1080p 60Hz Color Bars

Video is YCbCr 4:4:4, Is video and audio being presented as expected?

AR R —
? |

VErtiESIHIDICRREDI DA TG Vi G EGIO TSI KU EVIGE!
AVl GUSHESOI N ONSISING M ITTErEnt:
ViGEG NG ISampling typEs]

No

HDMI (YCbCr 4:4:4) 720p 60Hz Color Bars




Installer Test Utility — Source Test Configuration

‘ Test Selection Home Preferences Help

4 Installer Test Home Preferences Help

Device Testing Network Testing

'SinkTest | | Source Test Repeater Test LinkTest ‘

-T @%T =1

HDMI(RGB) H0x2160 30Hz Color Bars

. N R o) T ' Sink Device (TV,
Projector)

Connect your 780 as shown.

OK

SEIECTISOUCENEST?

HDMI (RGB) 1080p 60Hz Color Bars




Installer Test Utility — Source Test Results

4 Installer Test Home Preferences Help

4 Installer Test Home Preferences Help

Errors:
None

ssirepsice ol W= EEToT e '
Player’sTB) 4

Timing: 1920 x 1080 i 30 Hz
Video type: HDMI
Color: YCbCr4:4:4 8 bpc

Connect your 780 as shown.

}OK

Switch to different timings in the
source and look for errors.
Does the video look as expected?

HDMI (RGB) 720p 60Hz Color Bars

VENT1ESTHIDCRREDIDNESH ONSERAN G VIO ECIOIISOUICE!
0 EVICERIN A OUSHESOIUTBRSIUSINGAITENEnts
ViGEG NG ISampling typEs]

HDMI (RGB) 720p 60Hz Color Bars




Installer Test Utility — Repeater Configuration

‘ Test Selection Home Preferences Help

4 Installer Test Home Preferences Help

Device Testing Network Testing

'SinkTest | | Source Test Repeater Test LinkTest ‘

!t ﬁt E-

HDMI(RGB) 3840x2160 30Hz Color Bars

Output Port I Input Port
——

Connect your 780 as shown.

OK

SElECHIREPEAEIAIESTS

HDMI (RGB) 1080p 60Hz Color Bars




Installer Test Utility — Repeater Test Results

4 Installer Test Home Preferences Help

Output Port i Input Port

Connect your 780 as shown.

}OK

HDMI (RGB) 1080p 60Hz Color Bars

VENT1ESTHIDCRREDIDNESH ONSERAN G VIO ECIOIISOUICE!
0 EVICERIN A OUSHESOIUTBRSIUSINGAITENEnts
ViGEG NG ISampling typEs]

4 Installer Test

HPD: Asserted

EDID: HDMI - PASS

EDID modified by repeater: Yes
Timing altered: No

Passes video without change: No
HDCP passthrough: Yes

HDCP: Authentication OK

HDCP after switch: Authentication OK

Testing complete.

HDMI (RGB) 1080p 50Hz

Home

Preferences

Pseudo Random

Help




Installer Test Utility — Link Test Configuration

4 Test Selection Home Preferences Help

4 Installer Test Home Preferences Help

Device Testing Network Testing

Smk Test | Source Test | | RepeaterTest ‘ Link Test

!T =15

HDMI (RGB) 3840x2160 30Hz Color Bars

Device Output ""—’" (2] t"’i"”"qo A (O] mOE ' Adjacent

Port Device Input

Connect your 780 as shown.

OK

SE|ECTHNTKAESTS

HDMI (RGB) 720p 60Hz Color Bars



Installer Test Utility — Link Test Results

4 Installer Test Home Preferences Help

4 Installer Test Home

Upstream HDCP max dev count:
Repeater + 16+

Downstream HPD: Asserted
Downstream EDID: HDMI - PASS
Downstream HDCP: Authentication OK
Upstream Video errors: NoO

Incoming video: OK

Device Output .‘.% e Bl el ' Adjacent
Port I Device Input

Connect your 780 as shown.

| OK
HDMI (RGB) 720p 60Hz Color Bars

Testing complete.

VENT1ESTHIDCRREDIDNESH ONSERAN G VIO ECIOIISOUICE!
dOISTHKIO0EVICESIAIV AN OUSHESOIUTIONSISING'
clificirenit Vielso ziniel sziprialigie) By ges

HDMI (RGB) 1080p 60Hz

Preferences

Color Bars

Help




/80/780A Optional Features
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Quantum Data 780/780A Optional Features

e HDMI Network Analyzer; includes the following features:
- HDMI Sink Protocol Tests.
- HDMI Source Analyzer Tests.

e HDMI Cable, Link (Repeater) and Frame Compare Test

e HDMI Auxiliary Channel Analyzer (ACA):

— Option 1: Emulation monitoring of hot plug events and DDC transactions

— Option 2 (includes Option 1): Passive monitoring of hot plug events,
DDC transactions and CEC messages.

Quantum Data, Inc. 2111 Big Timber Road  Elgin, IL 60123 USA  Phone (847) 888-0450  Fax (847) 888-2802 www.quantumdata.com



Network Analyzer Option
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Quantum Data 780/780A Network Analyzer Option

e HDMI Network Analyzer — Sink Testing:

— Verify an HDMI sink’s handling of HDCP encrypted video
— EDID verification and listing
- CEC ping test

Quantum Data, Inc. 2111 Big Timber Road  Elgin, IL 60123 USA  Phone (847) 888-0450  Fax (847) 888-2802 www.quantumdata.com



Network Analyzer - Sink Testing

Home Preferences Help

4 Sink Tests Home Preferences

Video Pattern ‘ Audio Test Tone | [ Test Sink | Test Source ’
| | (Display/TV) (DVD/STB)

.-__

3D Output [ Aux Channel [ Car '{ter \ Installer Tests
‘ Analyzer Tes!

EDID Test HDCP Test CEC Test

@ = ]!\‘

HDMI (RGB) 720p 60Hz Color Bars

POLLING...

SlestiSink*providesia’selection|of:
zidliziny enciinel igstiunaiions iar 1Y,
Projsaiors cilel aifier cis alzys,

HDMI(YCbCr4:4:4) 1080p 60Hz Color Bars




Network Analyzer — EDID Sink Report

< Sink Tests Preferences Help

4 EDID Test

Read

EDID Test | | HDCP Test CEC Test

POLLING...

Load

Save

HDMI (YCbCr 4:4:4) 1080p 60Hz Color Bars

Compare

Use on Rx
INENEDIDAESTEAN STan dParsSesHED] Did atel
OIS NKIA EVICERENTENEDI DASHISTEN

HDMI (RGB)

Home Preferences

EDID Summary:

Header is OK. All checksums OK. EDID Ver. 1.3
HDMI: Yes ( PA 1.0.0.0, 36, 30 bit color)
Manufacturer/Product: QDI 780

Pref. Native Timing: 1920x1080 60.00Hz
SVDs: 480i 480p 576i 576p 720p 1080i 1080p
1080p24

Speakers: [ FL/FR ]

PCM2ch., [3244.1 48] kHz @ [16 20 24] bits

480p 60Hz Pseudo Random



Network Analyzer — EDID Compliance Test

4 Sink Tests Home Preferences Help

< EDID Test Home Preferences Help

| EDID Test HDCP Test CEC Test

m,—\‘ o POLLING...

Read Tgig[; 8-2: EDID VESA Structure A

Load

Save

HDMI (YCbCr 4:4:4) 1080p 60Hz Color Bars

Compare

Use on Rx
HENEDIDACOMPIIaN CENESTISIal SOIPENRONHMET
WHERRNEDRIBDNSHEACNTOM SN KIGEVICEIGI#I| ER

HDMI (RGB) 1080i 30Hz Pseudo Random




Network Analyzer — EDID Sink Compare

4 Sink Tests Home Preferences Help

4 EDID Test Home | Preferences

Read PASS - EDID of the device connected to Tx port A

| EDID Test HDCP Test CEC Test
o s & matches the currently loaded reference EDID.

E
Load i

Save

HDMI (YCbCr 4:4:4) 1080p 60Hz Color Bars

Compare

Use on Rx
(COMPareiaiStored Feferen CENERIDAVITHRHENEDIID)

OTFaISTNKIG EVICENN At BON XA SICONNECLIEN MO

HDMI (RGB) 480p 60Hz Pseudo Random



Network Analyzer — EDID Load/Save

4 Sink Tests Home Preferences Help

'EDID Test HDCP Test CEC Test

HDMI (YCbCr4:4:4) 1080p 60Hz Color Bars

(COMPareiaiStored Feferen CENERIDAVITHRHENEDIID)
OIFcSTNKIG EVICEMT At BONXASICO NN ECIEN MO

4 EDID Test

Read

Load

SEC
Compare

Use on Rx

HDMI (RGB)

Home Preferences

Load File
Load TV Default

Load AVR Default

1080i 30Hz Pseudo Random



Network Analyzer — CEC Sink Testing

Preferences Help

«{ Sink Tests Home |

EDID Test HDCP Test CEC Test

HDMI(YCbCr 4:4:4) 1080p 60Hz Color Bars

Laejigzl] Aclelressio disafine
SYSIEMCOMPOHENTSS

4 CEC Input Test

HDMI (RGB)

Home Preferences

TV (LA=0) found
Recorder 1 (LA=1) found
Recorder 2 (LA=2) found
Tuner 1 (LA=3) found
Player 1 (LA=4) found
Audio System (LA=5) found
Tuner 2 (LA=6) found
Tuner 3 (LA=7) found

1080p 60Hz Checkerboard

Help




Network Analyzer — HDCP Sink Testing

4 Sink Tests Home Preferences Help

4 HDCP Output Test Home | Preferences

| EDID Test HDCP Test CEC Test

_ . Generated An = 0xF290B74C044F2F3D
Disable Aksv = O0xE2281ED6C6E

Bksv =0x15C5CA137B

T RO (0x7084) matched RO (07084
Auto-Restart )

HDMI (YCbCr 4:4:4) 1080p 60Hz Color Bars

Check #4:
Ri = 0xAD29

OUIHIDEERESTHIOIIONIAVEN T ESHTEND IRV TR Ri'= OxAD29

PASS/EAIIRNESUI 0 IRl SOISHOWSHNEEXCH AN EXOT
AKSVEBKSVAN UGN EONIYRINGIRIFCOMPANI SO

HDMI (RGB) 1080p 60Hz Checkerboard




Quantum Data 780/780A Network Analyzer Option

e HDMI Network Analyzer — Source Tests:

—- View video InfoFrame and timing data—including 3D metadata—
from an HDMI source

- View audio InfoFrame and metadata from an HDMI source
— Test an HDMI source device’s response to any EDID
— Check the number of HDCP devices an HDMI source supports

Quantum Data, Inc. 2111 Big Timber Road  Elgin, IL 60123 USA  Phone (847) 888-0450  Fax (847) 888-2802 www.quantumdata.com



Network Analyzer — HDMI Source Testing

Home Home Preferences Help

4 Source Tests Home Preferences Help

Video Pattern | | Audio Test Tone | | Test Sink ' Test Source
(Display/TV) (DVD/STB)

m:EI;H-

30 Output 7 | Aux Channel Cable/Repeater Ins’

Format Analyzer ' | Video Display Audno Analyzer Audlo Momtor
Settings

o)

‘CEC Test ' HDCP Test | PacketViewer | | Video
Passthrough

Analyzer Test

- |E

HDMI (RGB) 720p 60Hz Color Bars

POLLING

SlestiSourcefprovides testsifor'source devices)
SUCHIICSHDVIDNI | Y ENSHSEMIO PN OXEal G FAVRSH

HDMI (RGB) 3840x2160 30Hz Color Bars



Network Analyzer — Source Format Analyzer

4 Source Tests Home Preferences Help

4 FormatAnalyzer Home Preferences | Help

| Enen tAnalyzer | | Video Display | Audio Analyzer | | Audio Monitor
| Settings

g ] o)

CEC Test HDCP Test ' Packet Viewer Video
Passthrough

Video type: HDMI Bits per comp.: 8

Total: 2200 x 1125 Color space: YCbCr4:4:4

Active: 1920 x 1080 Basic colorimetry: ITU-709

Frames/sec: 60 Pixels repeated 0 times
Errors Scan type: Progressive Video ID code (VIC): 16
None HSYNC delay: 88 (1920 x 1080 p

HSYNC width: 44 @59.94/60Hz 16:9)

VSYNC delay: 4 AV Mute Status: Not muted

HSYNC polarity: + 3D: Side-by-Side (Half)

VSYNC polarity: + (Quincunx odd/odd)

HDCP: Not encrypted

B il

HDMI(RGB) 3840x2160 30Hz Color Bars

i ErECIT AT 2l ZETNSIaN IEXCEI  ERTRHO BN O
VENTYING NSO UTCENN EVICENSIOUIPUTLHING el

siipickireldinlinle) O StgUOris cs=a golar, HDMI (YCbCr4:4:4 Test. Source
Tiis issedisolys daeil on i ingarine Vidso o el Eor ailekine dimine) froim)

JESTISOUICE

SOUGEDEVIGES: For fesitine) Satfes Plavigss
(SIr33, DV/B), AR e)tjie)uie) SHOWSIAVIEASIDITI e Atel

73, DY), AVR otfisii)



Source Tests — Audio Analyzer

«{ Source Tests Home. | Tielotences | Hop 4 Audio Analysis Home Preferences @ Service

Format Analyzer | | Video Display 1 'Audio Analyzer | | tiin Mnniens

!#‘ )))l | Read 7 Audio InfoFrame data: Channel status bits:
, — . ) Channel count: 6 channels Application: Consumer
CEC Test ‘ ‘ HDCP Test ‘ 1 Packet Viewer Video '

Pass,h,ough Dolby: 5¢h. [L, C, R, Coding type: 0 (Refer to Sample words: Other

Ao SL, SR stream header) Copyright asserted: Yes
- :ﬂ ; ; Word length: Refer to stream Format info: 2 ch., no pre-
48KHz sampling rate
448 KHz target bitrate Deaner bt
9 Sampling freq.: Refer to Mode: 0
stream header Category code: 00
Channel allocation: Source number: 0

TeatiSource Audio --- - RR RL FC LFE Channel number: 0

HEFAUGIOMATI al Y ZETFOTTENS Il ESCHPLHIONNTOMANE! EOIAVENTING UGN OHITIALS) Sampling freq.: 48. KHz
AUCIONNTETEamM exan 6 Falc I GISE PIENREACKE €20 ETSH SaAMplingNateschannels: Word length: 16 bits

HDMI(RGB) 3840x2160 30Hz Color Bars

s aravidss eguiicis; elezifdaseriation of ks citielieo WithdecCod ed’
0 Al I SIDEIN G IO UL U0y 2N SH DNV N EVICES |ECaUAIGEad ErSHONVIEN JESTISOURCEAUIO)

I o il cldio skl

HOMESOUNLCENDEVICES]

(S}, DY), AV onigi) lest Source Audio
EOICHECKINGRAUNI0]

Gl RElStatiSIvILS]
HOMYSOUNCENDEVICES
SHOWSTAVISSSIDITIEted alel
(SHBFBVIDFAVRIGUIPUL)!




Source Tests — Audio Monitoring with Headphone

SD CARD HEADPHONE

VienitordfREVIaudIo
Usia flezelagians Jzle< of
intennalsSpeaker.
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Audio Monitor Headphone Configuration (780A)

4 Source Tests Home Preferences Help

4 Audio Monitor Setup Home n Preferences _A Help

‘}ormat Analyzer ‘ Video Display \ Audlo Analyzer | | Audio Monitor \
Settings

] n - FRE-D)

‘ CEC Test HDCP Test [ | Packet Viewer | Vldeo
‘ ' | Passthrough

Headphone
Channels
|

POLLING...
J o

HDMI (RGB) 3840x2160 30Hz Color Bars Headphone Level

'-SdB 0dBFS |+3dB -3dB  0dBFS |+3dB

Tiie Aucio Wogliior ssitig srklbles you io -1dB D +1dB -1dB C] +1dB
CONTIGURENNERUNIONNACON ESIOUTIOT

LHENGOANIESU PO ENACKS

HDMI (RGB) 3840x2160 30Hz Color Bars



Network Analyzer — HDCP Source Max Devices Test

4 Source Tests Home Preferences Help

4 HDCP Input Tests Home  Preferences | Help

\ Settings

g (- E l#‘ ,))[

CECTest || HDCPTest er 'video
Passthrough

Format Analyzer Video Display ‘ Audio Analyzer Audlo Monitor i

!

| Find Max Devs

HDMI(RGB) 3840x2160 30Hz Color Bars

Emulating 7 downstream HDCP devices.

HIDERIVIEXI0 EVICESHESTICHECKSHOISEEN GWATI 2Ny,
O OWNSEAN0 EVICESHNENDVISOUTCENN EVICE!
CanisupponanantbiDEREUtHENtCatiGNn

HDMI (RGB) 480p 60Hz Pseudo Random



Source Tests — EDID

4 Sink Tests Home Preferences Help

4 EDID Test Home  Preferences

’ Read . EDID Summary:
. Header is OK. All checksums OK. EDID Ver. 1.3
~ HDMI: Yes ( PA 1.0.0.0, 36, 30 bit color)
Load Manufacturer/Product: QDI 780
" Pref. Native Timing: 1920x1080 60.00Hz
 SVDs: 480i 480p 576i 576p 720p 1080i 1080p
Save 1080p24
" Speakers:[FL/IFR]
Compare ' PCM2ch., [32 44.1 48] kHz @ [16 20 24) bits

' EDID Test HDCP Test CEC Test

HDMI (YCbCr 4:4:4) 1080p 60Hz Color Bars

N ENEDIDAIESTAEAUSHEDIDIH atel

I{OITNISINKSU EVICES Use on Rx
USENNENEDIDIOLIAINEUNTOMICONNECIEN

0 ISPy 0NN ENOOIRXEP OO IEM U] ateX N atic ISP1 Y/

HDMI (RGB) 480p 60Hz Pseudo Random

EMUulatesarsstand ard =D DN eI aN VAGT
AVRIGHINHENMSOIRXIO OIS



Network Analyzer — Source Packet Viewer

« Source Tests Home. | Tieloences | Hop 4 Packet Viewer Home Preferences

Format Analyzer | | Video Display | Audio Analyzer ' Audio Monitor
| Settings

)

' CEC Test ‘ ‘ HDCP Test ‘ 1 Packet Viewer ‘ Video

AVl InfoFrame:
| Refresh | Color space: YCbCr 4:2:2 Limited Range ITU-601
| Video ID: 6 (720(1440) x 480 | @ 59.94/60Hz 4:3)
—___________ Scaninfo: Overscanned
Saye | CodedFrame AR:4:3

mantheniin

N

HDMI(RGB) 3840x2160 30Hz Color Bars f—

Non-uniform Scaling: None known

Pixels repeated 1 time.

Checksum OK. Version: 2, Length: 13

Raw data: 82 02 0D EF 21 58 00 06 01 00 00 00 00 00 00
0000

N ERACKEINVIEWETRO 0] %l OWSHN ERISEN0)
VIEWANEN alalCON N Ed WITHIN N 2RYACOM M ON MY PES]
O ACKEISISUCHIASHNTOEAM ESHACE/ISREINACKELST HDMI (RGB) 720x480 60Hz

Pseudo Random
a0 XVNACEg am U tim ete ate

SelVENI ACKELU alaftORaN | ENOIIISSEMINALION!
LOICOIIECGUES]



/80 Test Configurations Recap

HIDMINEah]e/IN KN OO PRESTIEUTNCHON'S HDNVIFSOUTCENESTIEINCLIGHS

HDMIFSSInKSIESTHENRCLHONS
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Cable and Link Test Option
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/80/780A HDMI Cable & Link Test Option

e HDMI Cable and Link (Repeater) Test Option:
— Tests for video errors using pseudo random noise pattern
—- Tests video at 480p (8bits), 720p (8bits), 1080p (8bits and 12bits).
— Tests Hot plug & +5V
— Tests DDC for proper communication

Quantum Data, Inc. 2111 Big Timber Road  Elgin, IL 60123 USA  Phone (847) 888-0450  Fax (847) 888-2802 www.quantumdata.com



HDMI Cable Test

Home

Home ~ Help

4 Cable Test
|

Preferences
Test Sink ‘ Test Source ’
(Display/TV) (DVD/STB) ‘

7y -

Video Pattern ’ ’ Audio Test Tone ’ }

Test Wire

3D Output Aux Channel
Analyzer

:U!U pm—

Cable/Repeater

\ Installer Tests
Test
S 4

| TestF Heater

HDMI (RGB) 720p 60Hz Color Bars

AN ESTCHESTHOIFHBNIIRCa] EXG U al I YA SIRIOVIG EG S
N ENESTISHASEN G IAIRSEU U OIRANTEOHINNOISE!
IMag ENNAI SIgEN Eraten \oNHENXSAN G N ECEIVET
At ERRXSEVERAPIXEISSENTISHOUI U I ENECEIVED !

Of SffOr3 clfe feoarisel,

| Frame Compare

HDMI (RGB)

jTest Re...ote PRN.

] Frame Capture |

Home Preferences

+5v: PASS

2160p30 (8 bits): 0 errors
1080p60 (12 bits): O errors
1080p60 (8 bits): 1 errors
720p60 (8 bits): 0 errors
480p60 (8 bits): 0 errors
Hot Plug: PASS

CEC: Rx FAIL, Tx FAIL
DDC: PASS

Pseudo Random

JESTEARIES
HESTHOIPIXEFETOISIONNIVIDS
atm Uit pIENimIng s
(URNMOMKIESOI UL BRSHOIMEOAY)
CHECKICONUNUITYAGN]
auxiliaryadaralChannels



HDMI Repeater Test

Home Preferences Help

4 Cable Test Home Preferences

Video Pattern ’ Audio Test Tone Test Sink ‘ Test Source ’
} (Display/TV) (DVD/STB) ‘

B ovPAss

| - 2160p30 (8 bits): O errors
1080p60 (12 bits): O errors
1080p60 (8 bits): 0 errors

Test Remote PR\ 720p60 (8 bits): 0 errors
| 480p60 (8 bits): O errors

“Frame Capture |  Hot Plug: PASS
‘ - (1 msdelay, 101 ms pulse)

7y -

3DOutput ‘ ‘AuxChannel | | Cable/Repeater \InstallerTests ‘

[ Test Repeater |

Analyzer Test
e ~—

HDMI (RGB) 720p 60Hz Color Bars

AN ESTCRESTHOFHDIVINCak I EXGUalITyASIPLOVIG EC
NENESTHSIASED JONTaiRSEN U OFRAN U 01T INOISE!
IMag ENNati SIYENEratet \on M ENXEN GV ECEIVEU
At ENRXSEVENAPIXEI ISENshould ENECEIVED]
Of Sffors zife ragorisel, HDMI (RGB) Pseudo Random

 Frame Compare

JEStIREPEALElS]
NESTHOIPIXEIETTOISIONNIVIDS
st geiliiole dimine)s,
(UPNOMKSESOIULIBHSHOIAEOAY)
(CHECKICONUNUITYACHRAUXII ey
0 atachann elSTand T eEasures’
not altic) elelzy zilel atilsse Wielin)




HDMI Frame Compare Test

e HDMI Frame Compare Test Option:
— Tests for video errors using pixel error tests

— Capture reference frame from network and compare subsequent
captured frames.

Device Lnder Test Device Under Test Device Under Test 780 Test Instrument
Source Switch Extenders Reference Sink

Quantum Data, Inc. 2111 Big Timber Road  Elgin, IL 60123 USA  Phone (847) 888-0450  Fax (847) 888-2802 www.quantumdata.com




HDMI Frame Compare Test

Homs, | Pramincds | Help 4 Cable Test Home Preferences

Video Pattern ’ Audio Test Tone Test Sink ’ Test Source '
} (Display/TV) (DVD/STB) ‘

[ TestWire | ,5,.pPASS
1080p: O errors
10 frames compared

5 -

SD Output Aux Channel CablelRepeater Installer Tests
Test
|
|

{ Test Repeater |

Analyzer
o ‘/"

!\‘

HDMI(RGB) 720p 60Hz Color Bars

ﬁTest Remote PRN

{ Frame Capture |

A uzsie igstfor slDV disifiottion sysim o ezls ’ Frame Compare
pRcENnStallediensitemneENestcapturesial
“referenceframe - fandithenicomparesubseguent:
amesicaptured ot
M ESICAPIULET ONT HDMI 3B) sudo Random

JeSTIDISTI P UTHENINENWWOIKS
IESTHOIPIXEIFEITONSIGNAIVIDS
ERNNStallEdNEINVOIKSH




HDMI Remote PRN Test

e HDMI| Remote PRN Test:

— Tests for video errors through HDMI distribution network with full
control over source.

- Requires two (2) 780 Test Instruments.

780 Test Instrument Device Under Test Device Under Test F80 Test Instrument
Reference Source =witch Extenders Reference Sink

Quantum Data, Inc. 2111 Big Timber Road  Elgin, IL 60123 USA  Phone (847) 888-0450  Fax (847) 888-2802 www.quantumdata.com




HDMI Remote PRN Test

Home Preferences Help

4 Cable Test

Video Pattern ‘ Audio Test Tone Test Sink Test Source
' (DnsplaleV) \ (DVD/STB)

‘ Aux Channel CablelRepeater 'InstallerTests

Test Wire

|

Analyzer

HDMI (RGB) 720p 60Hz Color Bars

' Fram >apture

A gzsie igseior gDV edisiriatiian sysi) orf gzlals ' Frame ~ompare
pRcENnStallediensitemneENestcapturesial ‘
“referenceframe - fandithenicomparesubseguent:
M ESICaPUrEd ONT

HDMI (RGB)

| Test Repeater

fTest Remote PRIE

Home Preferences

+5v: PASS
480p: 0 errors

QeSS PUTONINEIWOTKS:

HESTHOIIPIXEIFEITONSIONNIVIDS

ONNNStall EUNTENWOTKSS

720x480 60Hz Pseudo Random



Auxiliary Channel Analyzer Option
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Quantum Data 780/780A Auxiliary Channel Analyzer

e Auxiliary Channel Analyzer (ACA); two options:

— Option 1 - Emulation Monitoring:
e Hot plug events
e HDCP transactions
e EDID transactions
e CEC messages
— Option 2 - Passive (includes Emulation) Monitoring:
e Hot plug events
e 5 volt supply
e HDCP transactions
e EDID transactions
e CEC messages

Quantum Data, Inc. 2111 Big Timber Road  Elgin, IL 60123 USA  Phone (847) 888-0450  Fax (847) 888-2802 www.quantumdata.com



(Optional) Aux Channel Analyzer (ACA) - Configurations

e Emulation Configuration:
- Tx and Rx ports

. Monltors DDC, hot plug, CEC Q‘?@S@ HjDMIOUT I—\IDMln\: S&% OPTICAL LL\JSBi +12VDCO .
while emulating a source
and/or a sink device

e Passive Configuration:

— In addition to Emulation
Configuration, adds two (2)
Upstream monitoring ports . e
and two (2) downstream . v o l/f///|\\\“‘--—-_. e
monitoring ports

— Monitors DDC, hot plug/+5V

and CEC, while passively
monitoring source, repeater

wealisdn
weaJlisumop

Quantum Data, Inc. 2111 Big Timber Road  Elgin, IL 60123 USA  Phone (847) 888-0450  Fax (847) 888-2802 www.quantumdata.com




Aux Channel Analyzer — Emulation Monitoring

o oo own T o omon usn e Emulateran VI
SOUNCEaNANTNBNItor,
P)D)C ir:iffle, floit
plugreventisiand
(CECHTESSA0ES
WIthPAVRINPUERON

Emulatesant:EpmI
SINKSaN 0 imonItor,
= | H D)DIC irztffic, 1o
plugreventsiand
(CECTIESSAUES

2 2 SPDIF -
MIOUT HDMIIN "1 § iUk R 5

J
J Pt ——— WITHAVRINPUTER O
\J

Emulateran =iV
sourcerandisink

2o oo o ? oPrioaL uss ¢ 2ndimoenItor;
DPIDIC irziffie, fle)t
plUGreEVEntsiand
(CECHTIESSA0ES
WIThPAVRIN DU G

Quantum Data, Inc. 2111 Big Timber Road  Elgin, IL 60123 USA  Phone (847) 888-0450  Fax (847) 888-2802 www.quantumdata.com



Aux Channel Analyzer — Passive Monitoring

ANALOG

) HDMI OUT HDMI IN
e )& —

[N Al

UPSTREAM LINK

weaJisdn
weaJllsumop

RASSIVEI YA ONILOY,
aISOUTCENTEREAter
pnupstreamend
[EPEALErFSINKIoN
therdownstrean
el

Quantum Data, Inc. 2111 Big Timber Road  Elgin, IL 60123 USA  Phone (847) 888-0450  Fax (847) 888-2802 www.quantumdata.com




ANALOG OPTICAL UsB +12vDC
z HDMI OUT HOMI IN
ORE — —

UPSTREAM LINK

downstream

EmulateraniEiDmI
SOUNCENOIRMONItONNG
thepsireamwhile

PASSIVEIVAMONITeNING
theld GwWnstream

ANALOG

\] HDMI OUT
@ & —

i

UPSTREAM LINK

upstream

Quantum Data, Inc. 2111 Big Timber Road  Elgin, IL 60123 USA  Phone (847) 888-0450  Fax (847) 888-2802

www.quantumdata.com

Emulateran =DV
Sl ior meniterie)
therdoewnsineam
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Aux Channel Analyzer — Operation (DDC & HPD)

Home Preferences Help

< ACA Setup Options Home | Preferences “ Help

Video Pattern ‘ Audio Test Tone | | Test Sink ' Test Source
(Display/TV) (DVDISTB)

- Q - S —
SD Output | | Aux Channel | Cable/Repeater Installer Tests -
" { (G S S T s s

Analyzer Test
PN O D

Passive Up Stream Passive Down Stream

Color Bars | CEC DDC | CEC HPD | +5V

| Capture Data Table

HDMI (RGB) 1080p 60Hz Color Bars




Aux Channel Analyzer Operation — Setup Capture

ANALOG OPTICAL uss +12VDC

@36 © HDMI OUT HDMI IN SPDIF - — " ‘O i
&) gy =2 (T o o PR ouT
EEEDy R 7, A

UPSTREAM LINK N T GROUNO = DOWNSTREAM LINK
- 3 T = INSSS p -

UTIL HDCP CEC _SCL _SDA | UTIL HDCP CEC SCL_SDA
AUX CHANNEL ANALYZER

4 ACASetup Options Home | Preferences \ Help

Tx Monitor Rx Monitor

S T

Passive Up Stream 4 Passive Down Stream

VIoNIterARDEWHTIEREMUIatiNGFaISOUTCE:
ozt signgati l ziplel 2
Vlagitor gzissively PRC ssinie) inie 4 zlelelitiogizl)
anoieptenal SHBMIREIISIAlssian o ¥

DCEC.D pbc | cec | HPD || +sv

Capture Data Table

HDMI(RGB) 1080p 60Hz Color Bars



Aux Channel Analyzer Operation — View Trace

< ACA Setup Options Home |

Preferences Help

Rx Monitor

Passive Down Stream

Tx Monitor

Passive Up Stream ;

Timestamp  Type

0:16:47.6617 HPD

Uilb:dl Bo1 7

0:18:23.33948.DC
b

oc | [eec) ‘oo | [cec| [weo | [4sv |

“ Capture Data Table

HDMI(RGB) Color Bars

1080p 60

Ussg Czlgitife Pzl felg | atjaiels) de) eisiefin) ezl eiitidisie); _
Q.=
£

%
@
&

{ Aux Channel Analyzer

Home Preferent

|'.Sa~.rei |"CIear': | Details |

Auto Scroll

Data

Tx/lJ Port Falling Edge

Tx/U Port Rising Edge

U EDID MASTER = SLAVE I2C EDID E-EDID Segment 0
UE D MASTER -= SLAVE I2C Request Offset O

.......

Color Bars




Aux Channel Analyzer Operation — View Detalls

Home

4 Aux Channel Analyzer

Preferences Service

Auto Scroll

%Savev {C!ear | Details |

Data
U EDID SLAVE >N

Timestamp  Type

4:27:12.2200 DDC :R 12C Response

HDMI (RGB) 1080p 60Hz Pseudo Random

VIEWAHEN ETel | SO CR/EDI DRTANSECTI O SHT]
NUmanyead ] EXEXTTaSAWE] | FaSHaWWid eter
ANTEXAM PIEOTRNENH DRI CAlS:
LEQISTEINSISHOWIE

Home Preferences Help

4 Aux Channel Analyzer

{Save' {Cleary :] | Auto Scroll

A

[t@ 71 |

* START*
*ACK *
0000:74 40

Register 0x40 (Bcaps (HDCP B Capability Bits)) = 40
REPEATER: 1

READY: 0

FAST: 0

1.1_FEATURES: 0

FAST _REAUTHENTICATION: 0

HDMI GB) 480p 60Hz Color Bars



Emulating Source Upstream Monitoring (DDC)

(,/Q‘}“ ACA Setup Options Home ‘ Preferences [ Help

4 Aux Channel Analyzer Home Preferences @ Service

2 « Monitor Rx Monitor

'Save lCIear' | Details | Auto Scroll

Passive Up Stream Passive Down Stream
| cec DDC | | CEC 'HPD | | +5V |

Timestamp  Type Data
4:27:12.2200 DDC U EDID SLAVE -> MASTER I2C Response

‘ Capture Data Table |

1080p 60 Color Bars

upstream

EXamplEshowsiCaptinngiracesiwnil exemuiatingfan| 42741 6800 DDC U HDCP SLAVE > MASTER 12C |
HIDVIFSOUTCERNTGNMONITON NG UPSTEamIanSactionss YRS RGAD YN HHAAE © AVE ~ MASTER 190 E

HDMI(RGB)

1080p 60Hz Pseudo Random  'mm|

upstream




Emulating Sink Downstream Monitoring (DDC)

o KA o L 4 Aux Channel Analyzer Home | Preferences | Service

Tx Monitor Rx Monitor

T —TT—

Passive Upstream | Passive Downstream

[boc| (cEC| [HPD [pog] (eEg) (Heo)

'Savel [Clearl | Details | Auto Scroll

Timestamp  Type Data

-

Capture Data Table

HDMI(RGB) 720p 60t

downstream

EXAMPIESHOWSICAPTUR NG ROV OWNSTREAM
L sactionSAVRTEREMUI atinG RN DIVIFSTAKSC EVICES

AAACTLE

720p 60Hz Color Bars

downstream



e
% ACA Setup Options

4 Aux Channel Anal'}.rzer Home Preferences Help

<,
1—0 Monitor Rx Monitoi

i]_

Passcve Up Stream Passive Down Stream

| % ave |[Clear | Details Auto Scroll
} % J )
Q

Timestamp  Type "> lata

: Capture Data Table

HDMI(RGB 1080p 60

downstream

EXAm PIESHOWSICAPTURNGPSThEam ian o i GWASthean|
transactionsSawhil exemulating o thran HBNIESTIKS
a0 PESSIVEIYANONILON NG N ENPSTTean:
SI0EOTaEPEAlERu EVICES

HDMI (RGB) 480p 60Hz Color Bars

downstream




Emulation & Passive Up/Downstream Monitoring (DDC)

e
% ACA Setup Options

4 Aux Channel Anal'}.rzer Home Preferences Help

<,
1—0 Monitor Rx Monitoi

i]_

Passcve Up Stream Passive Down Stream

| % ave |[Clear | Details Auto Scroll
} % J )
Q

Timestamp  Type "> lata

: Capture Data Table

HDMI(RGB 1080p 60

downstream

EXAm PIESHOWSICAPTURNGPSThEam ian o i GWASthean|
transactionsSawhil exemulating o thran HBNIESTIKS
a0 PESSIVEIYANONILON NG N ENPSTTean:
SI0EOTaEPEAlERu EVICES

HDMI (RGB) 480p 60Hz Color Bars

downstream




Passive Monitoring Up/Downstream (DDC)

)

< o
9&, Ho.%‘ Preferences | Help

A
®

‘ Aux Channel Analyzer Home Preferences | Help

Rx Monito

| .' | Auto Scroll

Timestamp T

HDM: (RGB) 1080p 60

EXAm PIESHOWSICAPTURNGIPSThEam ian 6 i OWASthean|
DIERTANSACHGNSWAIENTIGRITONING P ASSIVE!Y]
O OTHISTUESIGTIaN ENEateN i EVICES

HDMI (RGB) 480p 60Hz Color Bars

downstream




Monitoring Upstream (CEC Messages)

.

e Monitor Rx Monitor
o_reomxpor  J[. 7eomxpor |

Passive Upstream Passive Downstream

)
~ %\ \CA Setup Options Home Preferences | Service
9, :

4 Aux Channel Analyzer Home

&)
%
i)

— %,
(Dbc [ ] HPD ooc [cec) (RPD Timestamp  Type Jata

& | CapureDataTable

&
[7)
/Q
HD' < :B) 1080p 60l Color Bars

EXamplEssioWSIIPStEeamiCECHNESSAJESH

HDMI (RGB) 1080p 60Hz

‘ % ave |Elear ‘ Details

Preferences Service

Auto Scroll

Color Bars




Monitoring Upstream (CEC Detalils)

1j_*0hann_ﬂéiﬂ__ J : u 4 Aux Channel Analyzer Home Preferences @ Service
‘ ‘Save ‘Clear ‘ Details Auto Scroll X
imes ;m'u Ype '..aa .. | I ‘ .
Treokrp _Tipe Do ‘Save !Clear D Auto Scroll
Size of message: 1 bytes (11 bits total) A
s Message source: TV (0x0) = S
é,v Message destination: TV (0x0) |
{? Message opcode: None <polling> .
N)
HDMI(RGb) 1080p BOHz Color Bars Blt Tlmlng
N i T A e T
Num | Lo(us) | Hi(us) ! InvIDatl Val
- s S
EXAMPIESH WSO ETUISIOICECNESSAG e 0137301 770 |—1I N 1S

1115301 860 1—--1Y 10

HDMI (RGB) 1080p 60Hz Color Bars




Aux Channel Analyzer Operation — Save Trace

«{ Aux Channel Ahalyzer s B W's Y Virtual Keyboard Home Preferences | Service

'Save [Clear Details

Timesiamp _Typeg ata_ L ENTErAN e ENGIATACE] My ACA .txt

flls usiige) K2y ozt < Baokspace

2:54:30.0500 DDC U EDID SLAVE ->MASTER I2C EDID E-EDID Segment 0

2:54:30.0800 DDC U EDID SLAVE -> MASTER I2C Request Offset 0

HDMI (RGB) 1080p 60Hz Color Bars p—

HDMI (RGB) 1080p 60Hz Color Bars




Aux Channel Analyzer Operation — Import Trace to ACA

Home Preferences Service

«{ Vintual Keyboard

MyACA.txt

HDMI (RGB) 1080p 60Hz Color Bars

SENUNVBONTACESHOISUD]ECTIM AliEer,
EXPENRSISACO]| EagUESHOIEXamINation:
ACAEpplicaticnicanivedownicaded
omi@uantumibata\WERSITE?

Quantum Data, Inc. 2111 Big Timber Road

Quantum Data Auxiliary Channel Analyzer, - Yersion 1.55

File DDC | CEC Search

8=

Options

X

. ] Delta Time  |f [
2 00:02 097 (00:00:00. 0000 (96.19 5
6 | [00:02:53.8101/00:00:00.0004/96.19 |
e | [00:02:55.942500:00:02.1324]96.19 |
[00:02:55. 9429 [00: 00: 00. 0004
13 | [00:02:57.097400:00:01.1545] |
14 | o0:02:58.0804/00:00:00.9830] |
1 :00.

(kHz)

0:02:58.0921(00:00:00.0117[96.19 |
0:02:58.0924[00:00:00.0003[96.19 |
0:02:58.1100[00:00:00.0176[96.19  |SL
0:02:58.1419(00:00:00.0319(96.19 |
3

0:02:58.1422 00:00:00.0003 |96.19 |

]
0:02:58.1595 [00:00: 00. 0173 [96.19

|
| [00:03:02.3703(00:00:04.2108[96.19 |
|
|

0:03:02.4486(00:00:00.0780(96.19 |
306 |  [00:03:02.4884]00:00:00.039896.19 |
308 |  [00:03:02.5297]00:00:00.0413/96.19 |
315 | lop.03.02 "30=l00.00.0

0:03:02.3706 |00:00: 00. 0003 [96.19 ]
o0:00:00. !

Time since last reset: 00:03:02.3705

Total message time: 0.1 msec

Maxwinum IZ2C transfer speed: 96.19 kbps

The master read the following data:

Fegizter 0x40 (Bcaps (HDCP E Capability Bits)) =

FEFEATEE: 0O
READY: 0
Fa3T: 0
1.1 FEATUREZ: 0O

Connected to 192.168.254. 218 4 DDC, 3 CEC, 0 DisplayPort Aux Channel devices available for moanitaring

ponglog 10 oy -

o]} 5

[READ Ri'
-
HDCP  [REPLY Ri' = 60 54

(===
LR RN
alalala

equest @ 0fs 00

-] I
-] (]
FD

OTFLUG |/ BISTHG edge

CP

HDCP  [REPLY Bcaps = 80
HDCP  [WRITE An = 4F 52 4E &6 58 F3 1B 83
HDCP  [WRITE Aksv = 8E 4F AR 33 8R
-
pcp o Bk 02 F g
Data
n Data Zize: 4 packets

GGG EEIRIEIEIE:
L A R AL L AL A LS AL A LA L]
alalalalalalalala|a|ale e
= |
==
& |E

* START *
oooo 75 80—
WS W

0x30

Capture -ﬁ'f.. -r E =R ‘ ALL Packets ‘ DELTA mode EDID DPC.-’C‘I HDCP CEC Events C
Packets 2

338 packets (26 shown)

Elgin, IL 60123 USA

Phone (847) 888-0450

Fax (847) 888-2802 www.gquantumdata.com




Command Line Control — USB or RS-232 (780A)

Home Preferences Help

«f Preferences (Page 2)

Hot Plug Formats | Off [j
AV Mute on Format Change | Of G

[

HDMI OUT HDMI IN SPDIF (™

o’

UPSTREAM LINK e D=

IN

(RS

USiE gerifor RS-232BaudRate | < | 115200 | =

COmmeandlinexcontrol|
RS-232 Keypad Mode

Back qul'ﬁgurg ;{5-232 ;{grt
| EECOMMmManciine
ganlifal og 70N anly

HDMI (RGB)

SD CARD HEADPHONE

RSZIZ garifor
COmMMmanadlinexcontne!
o) 750 anlly



AUX

Channel Analyzer (ACA) — Header pins

ANALOG

Pt o HDMI OUT
&' &)

e 1
UPSTREAM LINK
i !

Quantum Data, In

OPTICAL UsB +12vDC
HDMIIN. SPDIF

o ue

DOWNSTREAM LINK
\&_:::‘-—._ IN ouT

UTIL HDCP CEC SCL SDA | UTIL HDCP CEC SCL SDA
AUX CHANNEL ANALYZER

5V 1 —GROUND— 5V

VIGRITGRPHYSICal P arai EtErSIOItHE
DRERCECHEOTRIUGESVand HEAE
PINSAITECHYAVITRN TG Rty A NS ENTSY

c. 2111 Big Timber Road  Elgin, IL 60123 USA  Phone (847) 888-0450

Fax (847) 888-2802

www.quantumdata.com




Quantum Data 780 Video Test Instrument

e euantumibataE0ONI Gt EONESTANSITUTENTS

2OOINMESTONEAFASTaiCoT Pl EtErH DIVIIREST

SOIUHONMESSYAONSERSTantsponiable R — T —
andNnEXPENSIVEs If U e ﬂ
oo s S R
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