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780A HDMI 4K, VGA

Liitannat:

= HDMI Tx & Rx -portit - 300MHz
= VGA -laht6 - RGB ja YCbCr jopa 80MHz
= Digitaalinen audio — SPDIF/Optinen

quantum
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Vakio-ominaisuudet:

= 4 .3:n tuuman kosketusnaytto — 480 x 272 resoluutiolla

= Akku

= formaatti- ja testikuvavalikoima, mahdollisuus lisata omia BIT-mappeja.
= Kuuloke- ja kaiutinlitanta

= (Ohjelmointi USB-portin kautta
= (hjelmisto paivitettavissa

= Hintaluokka 5500 - >

= paivitys | vuokraus

Fﬂ 0.\ Handheld Test Instrument for HEImMW
297 MHz — 4K Tesling
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Optiot:

= Verkkoanalysaattori — Testaa HDMI-protokollan ja tahdistuksen lahde- |a
paatelaitteesta

= Kaapelitesteri — Testaa HDMI-kaapelit ja HDMI/HDBaseT -jakeluverkot
= Testikuviopaketti — ISF, THX, Kiina Resoluutio

= |isakanava-analysaattori (emulointi) — Monitoroi HDCP:n, EDID-toiminnan, hot plug
—tapahtumat, ja CEC-viestinnan testattavien lahde- tai paatelaitteen valilla

= |isdkanava-analysaattori (passivinen ACA) — Monitoroi HDCP:n, EDID-toiminnan,
hot plug —tapahtumat, ja CEC-viestinnan useiden testattavien lahde ja paatelaitteiden

valilla
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7800 HDMI 4K, HDbaseT, 3G-SDI, VGA

HDMI Tx & Rx -portit - 300MHz

= HDBaseT Tx & Rx portit - 300MHz

= 3G-SDI Tx & Rx portit — 2.97Gb/s

= VGA-lahto - RGB ja YCbCr jopa 80MHz
= Digitaalinen audio — SPDIF/Optinen
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Vaklo ominaisuudet:
/" kosketusnaytto — 800 x 480 resoluutiolla.
= formaatti- ja testikuvavalikoima, mahdollisuus lisata omia BIT mappeja.
= Reaaliaikainen tilanaytto
= Kuuloke- ja kaiutinlitanta
= (Ohjelmointi USB-portin kautta
= (Ohjelmisto paivitettavissa
= ¢l akkua
= Hintaluokka 9 400 - >

= paivitys | vuokraus

C Multi-Interface Interoperability Tester
for Video and Audio

guantum
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Optiot:
= Kaapelitesteri — Testaa HDMI-kaapelit ja jakeluverkot
= Testikuviopaketti — ISF, THX, Kiina Resoluutio

= Lisdkanava-analysaattori (passivinen & emulointi) -

Monitoroi HDCP:n, EDID-toiminnan, hot plug — tapahtumat, ja CEC-viestinndn useiden
testattavien lahde ja paatelaitteiden valilla

JB0C Multi-Interface Interoperability Tester
for Video and Audio
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Naytto on kytketty

Minut on kytketty.
On aika puolustaa
itsedni.

Aistin hairion videon ulostulo-
linjalla... HPD nousi alhaisesta
korkeaan - se tarkoittaa etta
jotain on muuttunut lahtdportissa.
Taytyypa tutkia!

Ensiyhteys

Naytto lahettaa
HPD-signaali HIGH:n

HPD nousee HIGH:n

Nimeni on Seija Tykki. Synnyin...
Mieluiten ndytan resoluutiolla
1080p/60 ja stereodanelld. Tuen
myds muita videoresoluutioita,
kuten: 720p, WXGA ...

Video ulostulo

Seija pyysi tuottamaan

720p:i3, ja sitd han saa.
Kerro lisaa itsestasi niin Taman videon sisalto on
tiedan mitd signaaleita DDC-linja aktiivisena suojattu, joten ensin

ldhetan. - - vaihdetaan HDCP ... -

N\

Video- ja DDC-linjat aktiivisina

EDID-vaihto

EDID keskustelu
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EDID

= DDC-vaylassa tapahtuva kommunikkaatio lahteen (source, esim.
PC) ja nayttolaitteen (sink, esim. naytto) valilla

= | 3hettdvan laitteen taytyy tietda vastaanottavan laitteen
parametrit jotta lahetetdan videokuvaa jota vastaanottava laite
pystyy nayttamaan.

= Kaytettdavat resoluutiot, frame rate, HDMI/DVI mode,
variavaruus, varisyvyys, Audio
(esim. 2ch vai monikanava, Formaatti

= Naistd parametreista valitaan paras soveltuva

EDID hallinta ja ongelmat:

= EDID ei aina vality oikein, varsinkin jos signaalitielld on
aktiivilaitteita

= Aktiivilaitteet eivat joko valitd EDID:ta lainkaan tai muokkaavat
sita

= Joissain aktiivilaitteissa on sisdanrakennettuna oma factory
EDID, joka ei valttamatta ole haluttu (esim. 720p)

J— S
HDMI Display Device

= muutamat aktiivilaitteet eivat resetoi yhteytta kun ohjelmaldhde
vaihdetaan uusi ohjelmaldhde ei saa EDID:ta

HDMI Source Device

VC080
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HDCP neuvottelu

Power 3V (EDID chip)

>
p Hotplug ("valmis™)
EDID kommunikointi
5 -
HDCP kattely alkaa
5 -

Julkisten avainten vaihto

Julkisista avaimista muodostetaan oman
salaisen avaimen avulla yhteinen avain

30frame salaamatonta kuvaa
(yhteyden testaus, vertailukuva)

Salatun videon ja audion lahetys

(TMDS) I

Mahdollisia HDCP avaimia Linkin tarkistus 2sek vilein
670 442 572 800 <

v

RAMBGLL
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HDCP = High-Bandwith Digital Content Protection

= |ntelin kehittama kopiosuojaustekniikka siirtotien kopiosuojaukseen

= Medialla/Levylld oleva DRM (Digital Rights Management) aktivoi siirtotien salauksen (HDCP:n)
= Perustuu salausavaimiin joita jaetaan laitevalmistajille sopimuksen mukaan

= Master avain murrettu ja julkaistu syyskuussa 2010

= Kaikkien HDMI-liitant6jen on tuettava HDCP:ta!

= Kehitetty kuluttajakayttoon, jossa jarjestelmassa on tyypillisesti yksi tai kaksi nayttolaitetta aiheuttaa useasti
ongelmia isoissa jarjestelmissa.

HDCP Ongelmat:

= HDCP hallinan puuttuminen jakajista tai matriiseista aiheuttaa ongelmia
-> kuva pimenee neuvottelun ajaksi

= Huonot yhteydet | hairiot katkaisevat signaalin hetkellisesti,
jolloin koko neuvotteluprosessi aloitetaan uudelleen

= Avainmaarien asettamat rajoitukset

= Joissain laitteissa HDCP on aina aktiivinen, vaikkei sisalto
olisikaan suojattua (esim. uudet MAC:it, jotkin BluRay -soittimet)

= Kuvan jakelu non-HDCP laitteille (videoseindprosessorit, laitteet joissa ei ole HDMI (tai DVI [HDCP]) liitdntaa
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HDCP-Ongelmat | ratkaisut:

= Kaytetdan laitteita, joissa on dlykas HDCP hallinta, esim. pre-authetication

= Signaalitie tulee olla kunnossa! Heikkolaatuinen siirtotie voi katkaista yhteyden
hetkellisesti jolloin avainneuvottelu kaynnistyy uudelleen

= Avainmaaran rajoitus on joissain laitteissa (matriisit/jakajat) kierretty siten, etta salaus puretaan laitteen
sisdlla ja salataan uudelleen ulostuloihin. Télle on tiettavasti nykyaan “siunaus”

= HDCP-kuvan jakelu non-HDCP laitteille ei ole mahdollista (laillisesti)”

= Ldhettavissa laitteissa on maaratty maara avaimia, esim. Sony Playstation 3 14 kpl, Playstation 4 22 kpl,
XBOX 360 16 kpl, Panasonic DMP-BD30 3 kpl, HDMI standardi max.127 kpl

= Valmistajat eivét usein ilmoita naita, maara voidaan todeta Quantum Datan 780 mittalaitteella

= HDMI maksimi toistin maara on /. Laitteiden tulee raportoida topologia lahteelle. Kun repeater maara ylittyy,
lahde lakkaa lahettamasta videosignaalia.
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Applications - HDMI

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




/80 Sample Application — HDMI Source Testing

e HDMI Source Testing (780, 780A, 780B, 780C)

e Verify video and timing and video parameters of an
HDMI source device.

4 Video Display Home Preferences Help

y: No data
v I 4 2« Range: Limited
HDMI source 55 = W . ViCcode:4
HDMI cable o ! = g AV Mute: Of

i

4 Format Analyzer Home Preferences | Help

Video type: HDMI Bits per comp.: 8

Read Total: 2200 x 1125 Color space: YCbCr 4:4:4
Active: 1920 x 1080 Basic colorimetry: ITU-709
Frames/sec: 60 Pixels repeated 0 times
Scan type: Progressive Video ID code (VIC): 16
HSYNC delay: 88 (1820 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

HDMI (YCbCr 4:4:4) 1080p 60Hz Window/Raster




/80 Sample Application — HDMI Source Testing

e HDMI Source Testing (780, 780A, 780B, 780C)

e Verify video, video parameters and timing of an HDMI
upstream distribution network.

4 Video Display Home Preferences Help

Timing: 128!

HDMI matrix switch Bits per color: 8
HDMI source e -

AV Mute: Of
HDCP: Off

4 Format Analyzer Home Preferences Help

HDMI / HDBaseT

i Video type: HDMI Bit np.: 8
extender pair ideo type its per comp

Read | Total: 2200 x 1125 Color space: YCbCr4:4:4
) Active: 1920 x 1080 Basic colorimetry: ITU-709
Frames/sec: 60 Pixels repeated 0 times
r Scan type: Progressive Video ID code (VIC): 16
Cat5/6 Cable 0 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

HDMI(YCbCr 4:4:4) 1080p 60Hz Window/Raster



/80 Sample Application — HDMI Source Testing

e HDMI Source Testing (780, 780A, 780B, 780C)

e Verify audio (and video) and audio metadata of an
HDMI audio source device.

‘ Video Display Home | Preferences | Help

Timing: 128¢

HDMI source =F Elolc s 7 P B s .
P : 4 HDCP: Off

A/V receiver S

300 Mz 4K Testing

4 Audio Analysis Home Preferences | Service

HDMI cable

Read Audio InfoFrame data: Channel status bits:

Channel count: 6 channels Application: Consumer

Coding type: 0 (Refer to Sample words: Other

stream header) Copyright asserted: Yes

Word length: Refer to stream  Format info: 2 ch., no pre-

header emph.

Sampling freq.: Refer to Mode: 0

stream header Category code: 00

Channel allocation: Source number: 0

RR RL FC LFE Channel number: 0

Sampling freq.: 48 KHz
Word length: 16 bits

Dolby: 5¢h. [L, C, R,
SL, SR]

48KHz sampling rate
448 KHz target bitrate

HDMI (RGB) 1080p 60Hz 3D Contrast




/80 Sample Application — HDMI Distribution Network

e HDMI Source Testing (780, 780A, 780B, 780C)

e Monitor DDC (HDCP & EDID) and hot plug events of an
HDMI source device or upstream distribution network.

— — N ‘ Aux ChannelAnalyzer Home | Preferences | Help |
T ' " (savel [Clear | Details | Auto Scroll
HDMI matrix switch ype  Daia

HDMI source

] Tx/U Port Falling Edge

MASTER -= SLAVE [2C EDID E-EDID SegmentQ
MASTER -= SLAVE [2C Reqguest Offset 0

HDMI
cables

< Aux Channel Analyzer Home Preferences Help

Cat5/6

|Save [Clear :] Auto Scroll

L0 o 3] CT] * START *
cable i A

0000: 74 40 It@

1

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

READY: 0

FAST: 0

1.1_FEATURES: 0

FAST_REAUTHENTICATION: 0



/80 Sample Application — HDMI Distribution Network

e HDMI Source Testing (780, 780A, 780B, 780C)

e Check for pixel errors and view metadata packets on an
upstream HDMI / HDBaseT distribution network.

4 Cable Test Home Preferences Help

_ _ {A [ TestWire | ,5y.pass
HDMI matrix switch S 1080b:0 errors

HDMI source 10 frames compared

| Test Repeater

o] “t Test Remote PRN
HDMI e B .

Frame Capture ‘

cables

e o P FT e | Frame Compare
g
— | . Packet Viewer Home Preferences Help
Cat5/6 1 <
Lonot AVl InfoFrame:
Cab I € Refresh Color space: YCbCr 4:2:2 Limited Range ITU-601 A

Video ID: 6 (720(1440) x 480 | @ 59.94/60Hz 4:3) 1
Scan info: Overscanned
Save Coded Frame AR:4:3
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

\4

HDMI(RGB) 720x480 60Hz Pseudo Random F—



/80 Sample Application — HDMI Network EDID Test

e HDMI Source Testing (780, 780A, 780B, 780C)

e Verify HDMI source or distribution network’s handling of
various HDMI EDIDs.

4 EDID Files Home Preferences Help

A

HDMI matrix switch HBP2LO7C XML | [ H8P2L08C.XML | [H8P2MO1Q.XML
HDMI source ‘

H8P2M02Q.XML| [H8P2M03Q.XML| [H8P2Mo4Q.XML

HBP3M04Q.XML | [ H8P3LoOC XML | [ H8P3LO7Q.XML

HDMI
H8P3D00Q. XML H7P2L12X. XML H7P2L08X. XML
cables = e - ) L 8 :
== H7P2LO7X.XML | | H7P2LOBX.XML | | H7P2LO5X.XML
Cat5/6 ~ : - '4 EDID Test Home Preferences Help

Header is OK. All checksums OK. EDID Ver. 1.3
. HDMI: Yes ( PA 1.0.0.0, 36, 30 bit color ) 1
Load Manufacturer/Product: QDI 780
Pref. Native Timing: 1920x1080 60.00Hz
" SVDs:480i 480p 576i 576p 720p 1080i 1080p
Save 1080p24
Speakers: [ FLIFR ]
Compare PCM 2 ch., [32 44.1 48] kHz @ [16 20 24] bits

Cable £ T ‘ Read | EDID Summary: A

Use on Rx

HDMI (RGB) 480p 60Hz Pseudo Random



/80 Sample Application — HDMI Network Testing

e HDMI Network Testing (780, 780A, 780B)

e Passively monitor DDC (HDCP, EDID) and hot plug
across multiple HDMI video and audio devices. HDTV

A/V receiver

HDMI source

HDMI cables

‘ Aux Channel Analyzer ome references Help

Save |Clear Details Auto Scroll

Timestamp  Type Data

HDMI(RGB) 480p 60Hz



/80 Sample Application — HDMI Network Testing

e HDMI Network Testing (780C). oy
e Passively monitor DDC (HDCP, EDID) and hot plug
between HDMI video and audio devices.

A/V receiver

HDMI source
Home Preferences Help J

f 4 Aux Channel Analyzer .
HDMI cables
j ' jSaue' Details Auto Scroll |

780C Multi-Iterface Interoperability Tester
for Video and Audio

HDCP enabled +5V detected

HDMI 3D disabled AVMUTE disabled

HDMI (8 bpe Unknown
YCbCr 4:2:2) ramesis
3D: Disabled Audio (Optical):  Disable HDCp  FYMUTEOFF L2 1 poiag
HDCF OK  ~i)

Interface: Format: Pattern:
LPCM 2.0ch

Color Bars
48kHz Hro ok I ==

HDMI (8 bpe 3840x2160 30Hz
YCbCr 4:2:2)



/80 Sample Application — HDMI Sink Testing

e HDMI Sink Testing (780, 780A, 780B, 780C)

e Basic video functional test of an HDMI sink device.
e Supports 4K formats and HDMI 2.0 4:2:0 pixel encoding (780A, 780B, 780C).

Ultra-HD 4K TV

4 TV Format Home Preferences Help

16:9 Formats 4:3 Formats
a80p |[ 4800 720x480p 720x480i
s7ep |[ 576 [ 720x576p || 720x576
720p " 59.94Hz 60Hz

64:27 ("21:9") Formats

1080p || 1080i 1280x720p 1680x720p 119.88Hz || 120Hz

[::::::::] [ 1920x1080p | 2560x1080p 239.76Hz || 240Hz

3840x2160p

256:135 Formats

[ a096x2160p

| HDMI (8 bpc RGB)  720x480p 60 VIC 2: No errors HDMI 3D disabled AVMUTE disabled HDCP disabled +5V detected
frames/s
0 Interface: Format: Pattern: 3D: Disabled Audio (Optical): Enable HDCP AVMUTEOFF (21 5032

U HDMI (8 bpc RGB)  720x480 60Hz  Pseudo Random LPCM 2.0ch NO HDCP ‘=@
T 48kHz weook R ==

HDMI cable




/80 Sample Application — HDMI Sink Testing

e HDMI Sink Testing (780, 780A, 780B, 780C)
e Basic video functional test of an HDMI sink device.
e Provides library of standard test patterns.

Ultra-HD 4K TV

Home Preferences Help

Color Bars Ramp/Stair Geometry/ Window Needles A HDMI cable
aster
I e | (e
im o 2

{ Video Pattern

Multiburst Sharpness

Converge IEIG Color UL 3 Bar Black Pluge White Pluge
ars

Halation & 30 Boxes 3D Contrast 3D Crosstalk

Loading

780B Generator/Analyzer for HEMTE
200 Mz 4K

EMI/ Grill

A4

HDMI (8 bpc RGB) T20x480p 60 VIC 2: Noerrors  HDMI 3D disabled AVMUTE disabled HDCP disabled +5V detected

frames/s

3D: Disabled Audio (Optical):  Enable HDCp  AVFUTEOFF L2 go:33
LPCM 2.0ch NO HDCP ‘j =

|

]

0 Interface: Format: Pattern:
LI HDMI (B bpc RGB)  720x4B0 60Hz Color Bars

T 48kHz HPD oK 8 ==




/80 Sample Application — HDMI Sink Testing

e HDMI Sink Testing (780, 780A, 780B, 780C)

e Audio functional test of an HDMI audio rendering sink device.

e Supports uncompressed LPCM and Dolby or DTS compressed
formats. AV receiver

HDTV

4 Audio Test Tone Home Preferences Help

nterface

ot || Optcal SPDIF [:J ARC

Signal Type

Dolby51 | [ DTSES6.1 :]

" DD+/TrueHD DTS-HD

< PCM Sine Wave Options Haome Preferences elp

Bits Per Sample Sample Rate

16 2( <

Mute canener

> -100| 1000Hz [+100][ +1k]

3db| 1548 [+3db] [-10][ -1 | + |[+10]

HDMI (RGB) 1080p 60Hz



/80 Sample Application — HDMI Sink Testing

e HDMI Sink Testing (780, 780A, 7808, 780C)

e Basic protocol functional test of an HDMI sink device.
e Test HDCP authentication and verify EDID.

A/V receiver HDTV

HDCP Qutput Test Home Preferences Help
< ; HDMI cable

. Bksv = 0xF4D9695294
Disable Bcaps = 0x80 ( HDMI )
Generated An = 0xC12BF44C866971C2
—— T Aksv =0x3325DD2B15
Auto-Restart RO (OXACEB) matched RO’ (OXACEB)

Check #1:
Ri = Ox5AA1
Ri'= 0x5AA1

HDI 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
SEVE 1080p24
_ Speakers:[FL/IFR]
| Compare PCM 2 ch., [32 44.1 48] kHz @ [16 20 24] bits

Use on Rx

HDMI (RGB) 480p 60Hz Pseudo Random




/80 Sample Application — HDMI Sink Testing

e HDMI Sink Testing (780, 780A, 7808, 780C)

e Monitor DDC (HDCP & EDID) and hot plug events
with an HDMI sink device.

A/V receiver

HDTV

HDMI cable

‘ Aux Channel Analyzer Home Preferences | Help

(save [Clear | Details | | AutoScroll |

Type Data
HPD

VE I2C EDID E-EDID Segment 0
VE 12C Request Offset 0

780B Generator/Analyzer for HXmI
300 Mz 4K Tosting

<« AuxChannel Analyzer Home | Preferences | Help

(Save| [Clear S Auto Scroll =
* START*
ol A
0000: 74 40 |t@ |

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

READY: 0

FAST: 0

1.1_FEATURES: 0

FAST_REAUTHENTICATION: 0




/80 Sample Application — HDMI Sink Testing

e HDMI Sink Testing (780, 780A, 7808, 780C)

e Monitor DDC (HDCP & EDID) and hot plug events with
an HDMI sink device or downstream distribution network.

HDTV

HDMI matrix switch

‘ Aux Channel Anawzer Home Preferences Help

'Sauea'CIearﬁ | Details | Auto Scroll '

Timestamp  Type
0 )

HDMI /
HDBaseT
C 12C EDID E-EDID Segment extend er
DC U EDID MASTER -=SLAVE 12C Request Offset 0 5 ‘3 ”
pair

HDMI cables

D
D
C
L

4 Aux Channel Analyzer Home | Preferences | Help

Save| [Clear " Auto Scroll

. . Catb5/6 cable
b A

0000:74 40 1@

1

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

READY: 0

FAST: 0

1.1_FEATURES: 0

FAST_REAUTHENTICATION: 0




/80 Sample Application — HDMI Distribution Network

e HDMI Distribution Network Testing (780, 780A, 780B, 780C)
e Check for pixel errors on an HDMI / HDBaseT distribution network.

HDMI matrix switch

HDBaseT extenders
I

Cat5/6Cab|e 4 Cable Test Home Preferences

Help

+5v: PASS
2160p30 (8 bits): 0 errors
1080p60 (12 bits): 0 errors

HDMI cable 1080p60 (8 bits): 0 errors

720p60 (8 bits): 0 errors

480p60 (8 bits): 0 errors
Hot Plug: PASS

(1 ms delay, 101 ms pulse)
DDC: PASS

HDMI (RGB) 720x480 60Hz Pseudo Random

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




/80 Sample Application — HDMI Cable Test

e HDMI Cable Testing (780, 780A, 780B, 780C)
e Check for pixel errors on an HDMI cable.

HDMI cable

‘ Cable Test Home Preferences Help

+5v: PASS

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

(1 ms delay, 101 ms pulse)
DDC: PASS

HDMI (RGB) 720x480 60Hz Pseudo Random -~

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




Applications - HDBaseT
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/80 Sample Application — HDBaseT Device Testing
e HDBaseT Sink Testing (780C)

e Basic video functional test of an HDBaseT sink device.
e Supports 4K formats.

HDBaseT Projector
< TV Format

Home Preferences Help
16:9 Formats 4:3 Formats Frame Rate
480p ' 720x480p 720x480
576p i 720X576p 720X576i "DBaseT
720p 64:27 ("21:9") Formats 59.94Hz Cat5/6 Cable
1080p . 1080i 1280x720p 1680x720p . {19.88Hz ‘

(L2180p.] “lo20x1080p || 2560xicB0p | | 209.76Hz

3840x2160p

256:135 Formats

4096x2160p

| HDMI (8 bpc RGB)  720x480p 60 VIC 2: No errors
N

HDMI 3D disabled AVMUTE disabled HDCP disabled +5V detected
frames/s

0 Interface: Format: Pattern: 3D: Disabled Audio (Optical): Enable HDCp AVMUTEOFF [

= 0032
%l HDMI (8 bpc RGB)  720x480 60Hz  Pseudo Random LPCM 2.0ch NO HDCP ‘=@

48kHz HPD OK - SE




/80 Sample Application — HDBaseT Device Testing

e HDBaseT Sink Testing (780C)

e Basic video functional test of an HDBaseT sink device.
e Provides library of standard test patterns.

HDBaseT Projector
<« Video Pattern

Needles Sharpness

1§ L (TELLAIAE
a—

L=

HDBaseT
Converge Pseudo LG Color UL 3 Bar Black Fluge White Pluge

Random Bars . 5 - Cat5/6 cable
111 -

Zone Plate Halation & { 3D Crosstalk 4 780C Multnterface Ineroperabilty Tester
(Bitmap) Loading R TorVideo and Acdi

(©:4 m-

THX Video EMI/ Grill
Patterns

TaX

HDMI (8 bpc RGB) 720x480p 60 VIC 2: No errors  HDMI 3D disabled AVMUTE disabled HDCP disabled +5V detected
fram

HDMI (B bpe RGB)  720x480 60Hz Color Bars LPCM 2.0ch NO HOCP <@

1
]
ﬂ Interface: Format: Pattern: 3D: Disabled Audio (Optical):  Enable HDCp  AVMUTEOFF [ |
T 48kHz T |




/80 Sample Application — HDBaseT Device Testing

e HDBaseT Device Testing (780C)

e Monitor DDC (HDCP & EDID) and hot plug events with
an HDBaseT device connected to an HDMI sink.

HDBaseT Projector

Preferences Help

<« AuxChannel Analyzer Home |

| ' [save! [Clear | Details | [ Auto Scroll

[Tvascso® ™0 O 000000000000} HDBaseT
‘ Catb/6 cable

D M
UEDID N
UEDI
UEDID K
UEDID N
UEDI

HDMI(Bbpc  3840x2160p 30 Unknown HDMI3D disabled AVMUTE disabled HDCP enabled  +5V detected
YCbCr 4:2:2) frames/s
Interface: Format: Pattern: 3D: Disabled Audio (Optical):  Disable HDCP ““"‘”TE"FFi 00:44

HDMI (8 bpc 3840x2160 30Hz Color Bars LPCM 2.0ch HUEEGUE
YCbCr 4:2:2) 48kHz HPD DK | "3 ~~




/80 Sample Application — HDBaseT Device Testing

e HDBaseT Device Testing (780C)

e Monitor DDC (HDCP & EDID) and hot plug events with

an HDBaseT device connected to an HDMI sink.

Home Preferences

< Aux Channel Analyzer

| Auto Scroll |

S [Gea

Timestamp

HOMI (8 bpc 3840x2160p 30 Unknown HDMI 3D disabled AVMUTE disabled HDCP enabled +5V detected
YCbCr 4:2:2) framesis

Interface: Format:

Audio (Optical):  Disable HDCP  VMUTEOFF L1 g4y
HOMI (8 bpe 3840x2160 30Hz Color Bars LPCM 2.0ch HDCP 0K i)
48kHz HFD OK 1~ =

YCbCr4:2:2)

Pattern: 3D: Disabled

HDTV

HDMI cable

HDMI / HDBaseT
extender

HDBaseT
Cat5/6 cable




/80 Sample Application — HDBaseT Device Testing

e HDBaseT Device Testing (780C)

e Verify video and timing from an HDBaseT .
device through an upstream distribution B oo

/| Video type: HOMI
! | Bits per color: 8
network W e cl,:?op:’:p‘i:r RGB

— — ’ - Colorimetry: No data
T : .. o (R % " Range:Limited
| : X et ‘
|

{ Video Display Home | Prelerences | Help |

VIC code: 4
AV Mute: Off

HDMI matrix switch HDCP: Off

HDMI source

Home Preferences Help

ERZon X 22
b B I

HDBaseT ey

Cat 5 /6 Cable 730C Wl stce ampsabity Tester

Video type: HDMI Bits per comp.: 8
Total: 858 x 525 Color space: RGB

Active: 720 x 480
Frames/sec: 60.0

Scan type: Progressive
HSYNC delay: 16
HSYNC width: 62
VSYNC delay: 9
VSYNC width: 6
HSYNC polarity: -
VSYNC polarity: -

Colorimetry: No data
Pixels repeated 0 times
Video ID code (VIC): 2
(720 x 480 p
@59.94/60Hz 4:3)

AV Mute Status: Not muted
HDCP: Not encrypted

I!l HDMI (8 bpc RGB) 720x480p 60 VIC 2: Mo errors  HDMI 3D disabled AVMUTE disabled HDCP disabled +5V detected

] Interface: Format: Pattern: 3D: Disabled Audio (Optical): Enable HDCp  AYIUTEOFF 121 a4
LI HDMI (8 bpc RGB)  720x480 60Hz Color Bars LPCM 2.0ch HO HDCF

T 48kHz HrD 0k [F ==




/80 Sample Application — HDBaseT Device Testing

e HDBaseT Device Testing (780C)
e Verifying HDCP authentication on an HDBaseT device
through an upstream distribution network.

‘ Aux Channel Analyzer

| Auto Scroll

" (Savel  [Clear | Details |

HDMI source

HDMI cable

- : ” HDBaseT
HDMI matrix switch Cat5/6cable

HDMI 3D disabled AVMUTE disabled HDCP enabled +5V detected

HDMI(8bpc  3840x2160p 30 Unknown
YCbCr4:2:2) framesis
, Format: Pattern: 3D:Disabled  Audio (Optical):  Disable HDGP TVMUTEOFF L2l nowaq
HDMI(Bbpc  3840x2160 30Hz Color Bars LPCM 2.0ch HDCP OK
48kHz weook I ND

YCbCr 4:2:2)




/80 Sample Application — HDBaseT Device Testing

e HDBaseT Device Testing (780C)

e Check for pixel errors and view packets
on an HDBaseT device through a e | 45PASS

1920 x 1080p: 0 errors

distribution network. (esFagaE| 10 rames compared

[Test Remote PRN|

< Cable Test Home Praferences Help

| Frame Capture |

HDMI source ' .

HDMI Cab I e < Packet Viewer Home | Preferences | Help |
£ AVI InfoFrame: A
Refresh | Color space: RGB Default Range
E I— EIFESA | video ID: 16 (1920 x 1080 p @ 59.94/60Hz 16:9) 1
________ = d g ' — Coded Frame AR: 16:9
HDMI matrix switch HDBaseT | Sayve | Non-uniform Scaling: None known

) Pixels repeated 0 times.
Cat 5/6C ab l e Checksum OK. Version: 2, Length: 13

Raw data: 82 02 0D 09 00 28 00 10 00 00 00 9E 08 00 00

8107
v

| HDMI (B bpec RGB) 1920x2205p 60  VIC 16: No errors  HDMI 3D: Frame AVMUTE disabled HDCP disabled +5V detected
N frames/s acking

1] Interface: t: Pattern: 3D: me Audio (Optical): Enable HDCp AVIMUTEOFF (21 g0.38
¥ HDMI (8 bpc RGB) 1920x2205 60Hz Color Bars Packing LPCM 2.0ch NO HOCP =@

48kHz Heo ok JE ==




Sample Applications — HDBaseT Cat5/6 Cable Test

e HDBaseT Cable Testing (780C)

e Check for pixel

errors on an HDBaseT Cat5/6 cable.

HDBaseT

Cat5/6 cable «{ Cable Test

Test Wire
Test Repeater
Test Remote PRN
Frame Capture

Frame Compare

BOC Multh-Intertace Interoperabilty Tester
for Video and Audio

+5v: PASS
2160p30 (8 bits):

1080p60 (12 bits): ¢

1080p60 (8 bits):
720p60 (8 bits):

480p60 (8 bits): O ¢

Hot Plug:

CEC:
DDC:

Home Preferences

HDBaseT Tx local info:

FW version 13072110 (2013/11/21)
Operation Mode: HDBaseT

Cable is too short to estimate length
HDBaseT Tx remote info:

HDBT device connected to Tx: VS100RX
FW version 13072100 (2013/11/21)
Signal Quality: -23db, -23db, -23db, -22db
Operation Mode: HDBaseT

Cable is too short to estimate length

HDBaseT Rx local info:

FW version 13072100 (2013/11/21)
Signal Quality: -22db, -22db, -23db, -22db
Operation Mode: HDBaseT

Cable is too short to estimate length
HDBaseT Rx remote info:

HDBT device connected to Rx: VS100TX
FW version 13072110 (2013/11/21)
Operation Mode: HDBaseT

Cable is too short to estimate length

Help

HDBaseT (8 bpc 720x480p 60 +5V detected

RGB) frames/s

Interface: Format: Pattern: Audio (Optical):
HDBaseT (8 bpc 720x480 60Hz Pseudo Random LPCM 2.0ch
RGB) 48kHz

VIC 2: No errors HDMI 3D disabled AVMUTE disabled HDCP disabled

3D: Disabled Enable HDCP

AVMUTEOFF [Z] o544
NO HDCP
HPD OK [ ==




Applications - SDI
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/80C Sample Application — SDI Device Testing

e SDI Sink Device Testing (780C)
e Test video on an SDI display device.

SDI Monitor

Home Preferences Help

< TV Format
ts 4:3 Formats Frame Rate

720x480

SDI cable

720x480p

720x576p ||  720x576

1280x720p
1920x1080p

3840x2160p

256:135 Formats

4096x2160p

HDMI (8 bpc RGB)  720x480p 60 VIC 2: No errors
frames/s

|
N
0 Interface: Format: Pattern:
_Ll_l HDMI (8 bpc RGB) 720x480 60Hz  Pseudo Random

59.94Hz

119.88Hz

1680x720p

| 239.76Hz

2560x1080p

HDMI 3D disabled AVMUTE disabled HDCP disabled

3D: Disabled Audio (Optical): Enable HDCP 2
NO HDCP ‘=@

LPCM 2.0ch
48kHz

60Hz

(120Hz

240Hz

+5V detected

AVMUTEOFF [S] 040

HPD OK [ | SE




/80C Sample Application — SDI Device Testing

e SDI Sink Device Testing (780C)

e Test video on an SDI display device.
e Supports library of standard test patterns.

SDI Monitor

‘ Video Pattern Home Preferences | Help

Color Bars Ramp/Stair Geometry/ Window/! Multiburst Sharpness “

Raster
o [ (e
Wl |} L =
SDI cable

Decoder Converge Pseudo lEiG Color UL 3 Bar Black Pluge White Pluge

Random ars

Halation & 3D Boxes 3D Crosstalk
Loading

BOC Mult-Intertace Interoperabilty Tester
for Video and Audlo

EMI/ Grill

v

HDMI (B bpc RGB) T20x480p 60 VIC 2: Noerrors HDMI 3D disabled AVMUTE disabled HDCP disabled +5V detected
frames/s

HDMI (8 bpc RGB)  720x480 60Hz Color Bars LPCM 2.0ch HO HOCP ‘[~

|

N

8 Interface: Farmat: Pattern: 3D: Disabled Audio (Optical): Enable HDCP AYMUTEOFF L1 g0:33
T 48kHz HPD DK | I3 -




/80C Sample Application — SDI Device Testing

e SDI Device Testing (780C)
e Test video on an HDMI to SDI converter device.

SDI Monitor

4 TV Format Home Preferences | Help
16:9 Formats 4.3 Formats

480p | 4800 720x480p 720x480i

s76p || 5761 | [ 720x676p 720X576i

_ . _ SDI cable
720D 64:27 ("21:9") Formats 99.94Hz
| 1080p || 1080i | [ q1280x720p 1680x720p 119.88Hz ||
[: [ 1920x1080p |[ 2560x1080p 239.76Hz
" 3840x2160p
256:135 Formats
4096x2160p HD
converter
HDMI cable

I!I HDMI (8 bpc RGB)  720x480p 60 VIC 2: No errors  HDMI 3D disabled AVMUTE disabled HDCP disabled +5V detected
frames/s

0 Interface: Format: Pattern: 3D:Disabled  Audio (Optical): ~ Enable HDCP  AVIUTE ”f"' L=l 0032
U HDMI (8 bpc RGB)  720x480 60Hz  Pseudo Random LPCM 2.0ch NO HDCP ‘=@
T 48kHz HPD OK [ | =




/80C Sample Application — SDI Device Testing

e SDI Source Device Testing (780C)  prgymmpme

e Verify video and timing from an SDI B o Tir‘|'|ir‘u_;1:.1EEﬂ:-:T-'Eﬂ
source d eV| ce B i " 60 frames/sec, Progressive

< Video type: HDMI
' Color space: YCbCrd:2:2
A _ . o Colorimetry: ITU-709
| st . Range: Limited
| : G e . # VIC code: 4
S ! - v AV Mute: Disabled

<« Format Analyzer Home | Preferences | Help

Home Preferences Help

a

3G-SDI source

SDI cable

Video type: HDMI Color space: YCbCr 4:2:2
Total: 2200 x 1125 Colarimetry: ITU-709
Active: 1820 x 1080 Pixels repeated 0 times
Frames/sec: 60.5 (121.1 Video ID code (VIC): 46
fields) (1820 x 1080 i

Scan type: Interlaced @119.868120Hz 16:9)
HSYMC delay: B8 AV Mute Status: Not muted
HSYNC width: 44 HDCP: Mot encrypted
VSYNC delay: 2

VSYNC width: &

HSYMC polarity: +

VSYMC polarity: +

] — ]

|

789C Mult rtetace nteropersbiy Tester
TorVideo na Acdio

HDMI(Bbpc  1820x10B0i60 VIC 46:Noerrors HDMI3D disabled AVMUTE disabled HDCPdisabled  +5V detected
YCbCr4:2:2) fra s

Interface: Format: Pattern: 3D:Disabled  Audio (Optical):  Enable HDGP  PAYMUTEOFF L2 4043
HOMI (Bbpe  1920x1080i 60Hz Color Bars LPCM 2.0¢ch HO HOCP ‘=@

YCbCr 4:2:2) 48kHz HFD 0K =



/80C Sample Application — SDI Device Testing

. SDI DeVICe TeStIng (780C) 4 Video Disma}; Home . Preferences | Help
e Verify video and timing through HDMI to 77 39 Timing: 1280 x 720

. ; - B0 frames/sec, Progressive
SDI converter device. W Video type: HDMI
f } P “ Color space: YCbCr 4:2:2
4 ¢ Colorimetry: ITU-709
e i N Range: Limited
S 4 = & VIC code: 4

Home Preferences | Help

HDMI source

HDMI cable

Video type: HDMI Color space: YCbCr4:2:2
Total: 2200 x 1125 Colorimetry: [TU-709

SDI Cable Active: 1920 x 1080 i repeated 0 times
Fram (605 (1211 Video ID code (VIC): 46
fields) (1920 x 1080 i
7900 bt e oty T Scan type: Interlaced @119.88120Hz 16:8)
e e & oy HSYMNC delay: 88 AV Mute Status: Not muted
- R oW ek S L _ HSYNC width: 44 HDCP: Not encrypted
HDMI / SDI VSYNC delay: 2
VSYNC width: &
converter HSYNC polarity: +

VSYNC polarity: +

HDMI (8 bpe 19201080160  VIC 46: No errors HDMI3D disabled AVMUTE disabled HDCP disabled +5V detected
YCbCr 4:2:2) framesis

Interface: Format: Pattern: 3D:Disabled  Audio (Optical):  Enable HDCP AYMUTEOFF 21 gpuyg
HDMI(8 bpec  1920x1080i 60Hz Color Bars LPCM 2.0ch O HOCP p=@
YCbCr4:2:2) 48kHz HPD oK ==




/80C Sample Application — SDI Device Testing

® SDI DeVICe TeStIng (780C) 4 Video Display Home Preferences Help
e Verify video, video parameters and timing 7740 1 Timing: 1280 x 720

. bt @ 60 framesisec, Progressive
through SDI to HDMI converter device. B 7 video type: HDMI
i L i Color space: YChCr 422
- v 0 Colorimetry: ITU-709
— A B s Range: Limited
' ' : " VIC code: 4

1

{ Format Analyzer

Home Preferences | Help

SDI source
: SDI cable HDMI cable
f Video type: HDMI Color space: YCbCr4:2:2
Total: 2200 x 1125 Colorimetry: [TU-709
Active: 1920 x 1080 i repeated 0 times
Fram (605 (1211 Video ID code (VIC): 46
fields) (1920 x 1080 i
7900 bt e oty T Scan type: Interlaced @119.88120Hz 16:8)
By e E HSYNC delay: 88 AV Mute Status: Not muted
20 %F = L — HSYNC width: 44 HDCP: Not encrypted
HDMI / SDI VSYNC delay: 2
VSYNC width: &

converter HSYNC polarity: +
VSYNC polarity: +

HDMI (8 bpe 19201080160  VIC 46: No errors HDMI3D disabled AVMUTE disabled HDCP disabled +5V detected
YCbCr 4:2:2) framesis

Interface: Format: Pattern: 3D:Disabled  Audio (Optical):  Enable HDCP AYMUTEOFF 21 gpuyg
HDMI(8 bpec  1920x1080i 60Hz Color Bars LPCM 2.0ch O HOCP p=@
YCbCr4:2:2) 48kHz HFD oK ==



/80C Sample Application — SDI Device Testing

e SDI Device Testing (780C)

e Check for pixel errors on HDMI to
SDI converter.

HDMI source T

SDI cable

HDMI / SDI
converter

{ Cable Test

+5v: PASS
1920 x 1080p: 0 errors
10 frames compared.

Test Wire
| TestRepeater |

ITest Remote PRN|

| Frame Capture |

Frame Compare

| HDMI (8 bpec RGB) 1920x1080p 60  VIC 16: No errors  HDMI 3D disabled AVMUTE disabled HDCP disabled +5V detected
N framess

0 Interface: Format: Pattern: 3D: Disabled Audio (Optical):  Enable HDCP PYMUTEOFF LS 38
LI HDMI (8 bpc RGB) 1920x1080 60Hz Color Bars LPCM 2.0ch NO HOCP =@

T 48kHz HFD 0K 1 ~=



/80C Sample Application — SDI Device Testing

e SDI Device Testing (780C)

e Check for pixel errors on SDI to
HDMI converter.

SDI source

SDI cable HDMI cable

HDMI / SDI
converter

L

{ Cable Test

| HDMI (8 bpc RGB) 192
N

0] Interface:

+5v: PASS
1920 x 1080p: 0 errors
10 frames compared.

Test Wire
| TestRepeater |

ITest Remote PRN|

| Frame Capture |

Frame Compare

0x1080p 60 VIC 16: Mo errors  HDMI3D disabled AVMUTE disabled HDCP disabled

frames/s

Format: Pattern: 3D: Disabled Audio (Optical):  Enable HDCp AVIUTEOFF [ |
HO HOCP ‘=

¥ HDMI (8 bpec RGB) 1920x1080 60Hz Color Bars LPCM 2.0ch

48kHz

+5\ detected

00:36

wrook QB ==
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Vanhan, mutta edelleen paikkansa
pitavan sanonnan mukaan,
laitteisto on juuri niin hyva, kuin sen heikoin lenkki.

KIITOS!

If it's analog, hit it. If it's digital, reboot it
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