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080 HDMI Video Generator Module
Video Pattern Testing of HDMI HDTVs & Displays
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980 HDMI Video Generator Module
Overview

Quantum Data Inc. 2111 Big Timber Road Elgin, IL 60123-1100 USA Phone: (847) 888-0450 www.quantumdata.com



080 HDMI Video Generator Module - Features & Benefits

» Supports speeds up to 300 MHz for testing 4K UHD
displays:
— Supports 4K x 2K Ultra HD at frame rates up to 30Hz.
— Supports 4K x 2K Ultra HD at 50/60Hz with HDMI 2.0 4:2:0
pixel encoding.
— Supports 1080p at 120Hz.
— Supports HDMI 2.0 21:9 formats.

« Supports deep color up to pixel clock rate of 165MHz;

TMDS clock rates of 2.25Gb/s.
— 1080p at 60Hz frame rate at 36-bit color.

 Video analyzer for basic functional testing of HDMI source
devices.
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980 HDMI Video Generator Module
Configurations

Quantum Data Inc. 2111 Big Timber Road Elgin, IL 60123-1100 USA Phone: (847) 888-0450 www.quantumdata.com



980 HDMI Video Generator Module — Slot 2 of 980

« 980 HDMI Video Generator module placed in the second slot of
the 980 chassis.

« 980 HDMI Protocol Analyzer module always equipped in first slot.
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980 HDMI Video Generator Module — Slot Config in 980B

« 980 HDMI Video Generator module placed in slots 1,3,5,6, or 7 of
the 980B chassis.
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980 HDMI Video Generator Module — Slot Config in 980R

« 980 HDMI Video Generator module placed in slots 1,3,4,5,6, or 7/
of the 980R chassis.
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980 HDMI Video Generator Module - Configuration
« 980 HDMI Video Generator testing sink — front and rear view
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980 HDMI Video Generator Module — Video Analyzer

* (980 HDMI Video Generator now with an analyzer for
confidence testing of HDMI source devices.
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980 HDMI Video Generator Module
Operation — Video Pattern Testing
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080 HDMI Video Generator Module — HDMI Transmitter

@ App

Select video mode:

 Select HDMI Video
Generator module.
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080 HDMI Video Generator Module — HDMI Transmitter

@] Generator

1035129

1080159

1080p25B
1080p50B
1080=24
2160p23
2160p60
240p2x51
240p2x 4
240p4x53

288p2xL2

1080pl20B

1035130

1080ie0

1080p120SB

1080p255B

1080p505B

1152iLA

2160p24

2160p60W

240p2xS2

240p4xLl

240p4xs4

288p2xL3

ath: /Standard

1080125
1080pl100
1080p23
1080p28%
1080p5%
11521LA
2160p25
2160ps524
240p2x53
240p4xL2
240p4dx 1

288p2xS51

" BEdit )( o

10801235

1080pl00B

1080p24

1080p30

1080pe0

1152ilH

2160p28%

240p2xL1

240p2xs54

240p4xL3

240p4x 2

288p2x52

CARD: Quantum Data, Inc. S80ATP HDMT generator analyzer
|PDRT:HDHI—T7“!T1
INTF: HDMI (RGE)

v Audio

1080129

1080pl00SB

1080p24B

1080p30B

1080p60B

1152ilH

2160p30

240p2xL2

240p2x 1

240p4xl4

240p4x 3

288p2xS3

1080130

1080p119

1080p245B

1080p30SB

1080p60SE

1152i5H

2160p30

240p2xL3

240p2x 2

240p4xS1

240p4dx 4

288p2x 1

Settings :) (: B, Find :) (: S Transfer :)

1080150

1080pl120

1080p25

1080p50

1080=23

1152i5H

2160pS0W

240p2xL4

240p2x 3

240p4xs2

288p2xL1

2g8p2x 2

DisplayPorl

o] O =]

isconnect

Generator
Card 3

HDMI 2.0
Generator
Card 5

HDMI
Generator
Card 7

HDMI
Playback
Card 6

Select video mode:

Select HDMI Video
Generator TX Interface.
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080 HDMI Video Generator Module — HDMI Transmitter

m Generator = =] 2

ARD : Quantum Data, Inc. SB0ATP HDMI generator analyzer ) R et S e I e Ct Vi d e 0 m Od e :

| Interface - | PORT: HDMI-T70/71 FMT:/Standard/1080p60.: | @ Output |

IMG: /5tandard/genst
E e —
. PR i reh * Select between HDMI
s p— — elect betwee
DisplayP
1080129 1080130 1080i50 S o and DVI-

Generator
Card 3

1080125 1080125

1080159 1080160 1080pl100 1080p100B 1080p100SB 1080p119 1080p120
HDMI 2.0
Generator

1080p120B 1080pl1205B 1080p23 1080p24 1080p24B 1080p245B 1080p25 Card 5
arg

1080p25B 1080p255B 1080p29 1080p30 1080p30B 1080p30SB 1080p50 HDMI
- Generator
1080p50B 1080p505SB 1080p59 1080p60 1080p60B 1080pE0SB 1080s23 Card 7

HDMI
Playhack
Card 6

1080s24 1152iLA 1152ilA 1152ilH 1152iLH_ 1152iSH 1152iSH_
2160p23 2160p24 2160p25 2160p29 2160p30 2160p50 2160p50W
2160p60 2160p6E0W 2160pS24 240p2xL1 240p2xL2 240p2xL3 240p2xL4
240p2x51 240p2x52 240p2x53 240p2x54 240p2x 1 240p2x_2 240p2x 3
240p2x_4 240pdxL1 240p4xL2 240p4xL3 240pdxL4 240pdxS1 240p4x52
240p4x53 240p4x54 240pax 1 240pax 2 240p4x 3 240p4ax 4 288p2xL1
288p2xL2 288p2xL3 288p2xS1 288p2xS2 288p2x53 288p2x 1 288p2x 2

ath: /Standard

(M Edit :) gs ) (: B, Find :) (: 4 Transfer )
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080 HDMI Video Generator Module — Format Selection

E=R (<)

Disconnect

| Generator

Select Format (Timing) by
browsing:

IMG: /5tandard/Smp jar. img E
(16) 1920x1080p @ 60 Hz 16:9 1920x1080 Progressive RGB-8bpp P:148.50MH=

=4 Audio Refresh

1080pl119

1060p24B

1080p30

1080p59

11521LA

2160p23

2160p25W

2160p50SB

240p2xl1

1035130

1080159

1080pl120

1080p245B

1080p30B

T 1080p60 ]

1152i1lA

2160p24

2160p29

2160p50W

240p2x1.2

(: Edit ::1 (: ® Settings :) (: B, Find :) (: Y Transfer ::1

1080125

1080160

1080pl20B

1080p25

1080p305B

1080p60B

11521LH

2160p245B

2160p30

2160p60

240p2xL3

1080i25

1080pl00

1080pl1l205B

1080p25B

1080p50

1080p605SH

1152iLH_

2160p24W

2160p305B

2160p60SB

240p2xL4

240p2x 2

1080129

1060pl00B

1080p23

1080p255B

1080p50B

1080=23

11521 5H

2160p25

2160p30W

2160p60W

240p2x51

240p2x 3

1080130

1060pl00SB

1080p24

1080p29

1080p505B

1060=24

1152

2160p255B

2160p50

2160pS24

240p2xS2

240p2x 4

HDMI Y
Generator |
Card 7

« Select timing format
from Format Library.

« Qver 600 formats to
select from.

« Use Format Editor to
create additional
custom formats.

« Scroll through list of test
patterns.
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080 HDMI Video Generator Module — Format Selection

] Generator

PORT:HDMI-T70/71 FMT:/Standard/1080
INTF:HDMI IMG: /Standard/SmpteBar. img
1¢ 10 Progressive RGB-8bpp

w0 Audio

| % Foldor  |[B8 ListyJ=~ EDID__|

1080125 1080129 Ja0ian 1080150 1080159 1080160
1080p119 1080p23 1080p24 1080p25 1080p29
1080p50 1080p59 1080p60 1080125 2160p23 2160p24
2160p29 2160p30 2160p524 240p2xL1 240p2xL2 240p2xL3
24Dp2x51 24Dp2x52 240p2x53 240p2xS54 240p2x 1 240p2x 2
240p2x 4 240p4xL1 240p4xL2 240p4xL3 240p4xL4 240p4xS1
24Dp4xS3 24Dp4xS4 240p4dx 1 240pdx 2 240pdx 3 240pdx 4
288p2xL2 288p2xL3 288p2x51 288p2xS82 288p2xS3 288p2x 1
288p2x 3 288pdxL1 288paxL2 288p4xL3 288paxS1 288paxS2
288pax 1 288pax 2 288pax 3 48012x29 4801 2x30 4801 2x59
480i2xL1 480i2xL2 480i2xL3 4801 2xL4 4801 2xL5 480i2xL6

4801 2x54 4801 2x85 4801 2x%56 480i2x 1

: ® Settings :) (_: &, Find : _ 5 Transfer )

1080pl00

1080p30

2160p25

240p2xL4

240p2x 3

240p4x52

288p2xL1

288p2x 2

288p4xS3

48012x60

46012x51

4801i2x 2

o5

Disconnect

Generator
Card ¥

Select Format (Timing) by
browsing:

« Configure list of formats
based on EDID of
connected display.

« EDID format list active
shown on lower status
panel.
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080 HDMI Video Generator Module — Format Selection

| Generator

E=R (<)

Disconnect

. | PORT:HDMI-T70/71 FMT:/Standard/1080p60.xml
INTF:HDMI

Viewing detailed video

IMG: /Standard/SmpteBar. img
Progressive RGB-8bpp

=4 Audio Refresh

1035129

1080150

1080pl119

1060p24B

1080p30

1080p59

11521LA

2160p23

2160p25W

2160p50SB

240p2xl1

B ceA | Folder [B Liss [« EDID_ |

1035130

1080159

1080pl120

1080p245B

1080p30B

1080p60 |

1152i1lA

2160p24

2160p29

2160p50W

240p2x1.2

P! (: ® Settings :

1080125

1080160

1080pl20B

1080p25

1080p305B

1080p60B

11521LH

2160p245B

2160p30

2160p60

240p2xL3

240p2x 1

1080i25

1080pl00

1080pl1l205B

1080p25B

1080p50

1080p605SH

1152iLH_

2160p24W

2160p305B

2160p60SB

240p2xL4

1080129

1060pl00B

1080p23

1080p255B

1080p50B

1080=23

11521 5H

2160p25

2160p30W

2160p60W

240p2x51

1080130

1060pl00SB

1080p24

1080p29

1080p505B

1060=24

1152iSH

2160p255B

2160p50

2160pS24

240p2xS2

240p2x 4

 Homi

Generator
Card 7

parameters:

« Select Edit to view
parameters in Format
Editor (next page).
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080 HDMI Video Generator Module — Format Selection

'EJ Format Editor: /qd/genfs/library/hpformats_HDMI_07/1080p30.xml =] |[£3.]-'

(" Timing \ General ‘| DigitalVideo | Digital Audio | AFD VleW|ng detalled VldeO

parameters:
poetrae [ [ 7izmooosen [t B - View detailed video and

) Time

[ 3750000 s 000000 audio parameters on

Scan Type

i ® progressve Format Editor.
Active inels 25.3523526| us - ms O Intertace
Blank ixals 3771044] u

Back Porch
Total imels 20 620630 ue = : .

Pulse Delay inels 1.185185] us ines 0.118519| ms | [] Clock Pulse
Pulse Width imels ines 0.148148| ms ] PreEmphasis

[] DC Balance
Serration width Adjustment I:lmxel;
Eq. Before l:l o ] Flat Front Porch
Hto W Pulse Delay I:lmxel;

Horizontal Broad Pulse Delay Fi:.els ] Repeat Fiekd

Horizontal Vertical

('P Use)(.ﬂew)(ﬁ* Dpen)(]ﬂSave)

m
Cal
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080 HDMI Video Generator Module — HDMI Transmitter

] Generator |£”£|@

PORT:HDMI-T70/71 FMT:/Standard/1080p&0.xml r 3 —7 Intelllgent SeIeCtlon Of

INTF: HDMI IMG: /Standard,/SmpteBar. img

(16) 1920x1080p @ 60 Hz 16:9 1520x1080 Progressive RGB-8bpp . Hz - - .
o SIS TTTE G S re— CEA format timings:

=0 Audio

| Interface |

|| B Folder || B Liss

Re so-lut.ion Vt.c; tal | Frame Rate ; 1‘;1110131660 ' ' ¢ U S e C EA b u tto n fo r

(O 2a0p2x | (O 20p4x | | @262 @3 [Canm | (O | 1 ) & | : : 5
(© za8p2x | (O 288pdx | | ® 312 @ 313 EEN SIt 1080p60SB _' '_ flltered Intelllgent
[C | | [© 301001 | | O ' SeIeC“Oﬂ ]
« Work from left to right.
— * Format VIC list

o 20nmi 20 presented on right as
you progress.

y VIC 76

1| | 1080p60B |

i Left to Right | (: @ Settings ::1 B Edil (: ' Clear Selection :) @ Zpply
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080 HDMI Video Generator Module — Format Selection

| Generator [E=NEoE =<5 . .
e 3 ovour | (1R Configure Format video

0 Hz 16:9 920x 0 Progressive RGB-8bpp P:148.50MH=

T T Refrsh settings:

& | % Folder |8 Lists [=v EDID |

TR + Select timing f
1035129 1035130 1080125 1080i25 1080129 1080130 HOMI I e eCt tlmln Ormat

Generator |
Card 7

I'-. .."I -
1080150 1080159 1na0i AN 10801 NN 1NRM1NNR 1080p1005B — from Format lerary_

Format Settings

1080pl113 1080pl20 Color Space 1080p24

T (G| « Configure format
g 4 EEY e e parameters such as

masn G | O e e Color Space, Sampling,

1060=24

iia2iia i1o2ilA ‘.-:'i':u Full ||.'.:% [~y Limited 1152iSH_ Range and BItS per

| ) Limited |

Bits per Component 2160p255B C O m p O n e nt .

2160p23 2160p24
2160p25W 2160p29
2160p50SB 2160p50W 2160p60 2160p60SE 2160p60W 2160pS524

240p2xl1 240p2xl2 240p2xL3 240p2xL4 240p2x51 240p2xS2

240p2x 4

rl’jm Path: /Standard

(: Edit ::1 (: ® Settings :) (: B, Find :) (: 4, Transfer ::1
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980 HDMI Video Generator Module — Settings Deep Color

| Generator

E=R (<)

Disconnect

PORT:HDMI-TT0/71 FMT:/Standard/1080p60.xml

INTF:HDMI IMG: /Standard/SmpteBar. img

Configure Format video
. settings:

« Select Deep Color at
10, 12 or 16 bits per
component.

1080p29

Progressive RGB-8bpp
=0 Audio

| ™ Folder |8 Lists |=0 EDID |

HDMI
1035129 1035130 1080125 1080i25 1080129 1080130

Generator

Card 7
Format Settings

1080150 1080159 1060pl00SB

1080pll9 1080pl120 I Il ]

1080p24B 1080p245B AdobeyCC |B

1080p30 1080p30B 1080p505B

1080p59 1080p60 |

1060=24

11521LA 1152i1lA

1152iSH

2160p23

2160p25W

2160p50SB

240p2xl1

2160p24

2160p29

2160p50W

240p2x1.2

2160p60

240p2xL3

' o C

2160p60SB

240p2xL4

2160p60W

240p2x51

22 5B

2160p50

2160pS24

240p2xS2

240p2x 4
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080 HDMI Video Generator Module — Format Selection 4K

ﬁ] Generator

| Interface

(129) Ho Video

1080p50

1080=23

1152i5H

2160p25W

2160p50W

2160pS59

240p2xS2

240p4xLl1

240paxS4

288p2xL3

288paxL1

288pdx 2

PORT:HDMI-T20/21 FMT:/Standard/2160p30.xml

INTF:HDMI

1080p50B

1080=24

2160p23

2160p29

2160p59

2160pSe0

240p2xS3

240p4xL2

240p4x 1

288p2x51

2858p4xL2

2&8pdx 3

Path: /Standard

[ Folder [ s

IMG: /S5tandard/genstat

1152iLA

2160p24

2160p30

2160p6E0

240p2xL1

240p2xS4

240p4xL3

240p4dx_ 2

2B8p2x52

288p4xL3

48014

Identification Code Awvailable.

[ o0
1080p505SB

1080p59

1152iLA

2160p245B

2160p305B

2160p60SB

240p2xl2

240p2x 1

240p4xL4

240p4x 3

288p2x53

288paxS1

4801#EA

=4 Audio

1080p60

1152ilH

2160p24W

2160p30W

2160p6&a0W

240p2xL3

240p2x 2

240p4xS51

240p4x 4

2&8p2x 1

288paAxS2

1080p60B

1152iLlH

2160p25

2160p50

2160pS24

240p2xL4

240p2x 3

240p4x52

288p2xL1

288p2x 2

288pAXS3

48012x29

) (: S Transfer ::1

1152i5H

2160p255B

2160p505B

2160pS50

240p2x51

240p2x 4

240p4x53

288p2xL2

288p2x 3

288p4x 1

48012x30

=R R

isconnect

HDMI
Generator
Card 2

HDMI
Playback
Card 4

Select Formats:

« Select HDMI 4K x 2K
format at 30Hz.

* Note pixel clock at
297MHz.
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080 HDMI Video Generator Module — Format Selection 4K

ﬂ] Generator

PORT:HDMI-T70/71 FMT:/Standard/2160p60.xml

INTF:HDMI IMG:/Standard/SmpteBar. img

| & Lists | = EDID
11521LA 115211LA 1152iLH 1152ilH
2160p23 2160p24

2160p245B 2160p24W

2160p25W 2160p25 2160p30 2160p30SB

2160p50SB 2160p50W 2160p60

240p2xL1 240p2xL2 240p2xL3 240p2xL4
240p2x53 240p2xS4 240p2x 1 240p2x_2
240p4xL1 240p4xL2 240p4xL3 240p4xL4
240p4xS3 240p4xS4 240p4ax 1 240pax_2
288p2xL1 288p2xL2 288p2xL3 288p2x51
288p2x 1 288p2x 2 288p2x 3 288p4xL1

288p4xS1 288p4xS2 288p4xS3 288pdx 1

{ Edit :) (_ ® Settings _

2160p @ 60 Hz 16:9 : 160 Progressive

E Pattern = Audio

YCbCr

11521 5H

2160p25

2160p30W

2160p6&a0W

240p2xS1

240p2x 3

240p4axs1

240p4x 3

288p2xS2

2838pixl.2

288pdx 2

Find ::1 (: Y Transfer :)

= || B ER

1152i5H Generator
Card 7

2160p255B

2160p50

2160pS24

240p2x52

240p2x 4

240p4x52

240p4x 4

288p2x53

288p4xL3

288pdx 3

Select Formats:

« Select HDMI 4K x 2K
format at 50/60Hz
which automatically
selects HDMI 2.0 4:2:0
pixel encoding (next
slide).
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080 HDMI Video Generator Module — Format Selection 4K

Bl Generator

PORT:HDMI-T70/71 FMT:/Standard/2160p60.xml
INTF : HOMI IMG: /Standard/SmpteBar. img
(97) 3840x2160p @ 60 Hz 16:9 3840x2160 Progressive

E Pattern =9 Audio

R, CEA | ™ Folder |8 Lists [« EDID |

| Interface - |

1152i1LA 11523i1LA 1152iLH 1152i1H 11521 5H

2160p23 2160p24 "
Format Settings

2160p25W 2160p29

2160p505E 2160p50W ——
AdobeYCC |

240p2xLl 240p2xL2

240p2xS3 240p2x54

240paxLl 240p4xL2 | ) Full | | ) Shoot | ! Limited |

Bits per Component
&3 ®&10 ®12 @16

288p2xl1 283p2xL2 EUU L AL LUV I AL LUV AL

240p4xS3 240p4xS4

288p2x 1 288p2x 2 288p2x_3 288p4xll 288p4xL2

288paxS1 288p4xS2 288p4xS3 288p4x 1 288pax 2

Mat: tandard I

(: Edi ::1 (: © Settings :) (: B Find :) (: 4 Transfer :)

1152i5H

2160p255B

2160p50

2160pS24

240p2x 4

240p4x52

240p4dx 4

288p2xS3

288p4xL3

288p4x 3

= || =] £

HDMI
Generator
Card 7

Select Formats:

 Select HDMI 4K x 2K
format at 50/60Hz
which automatically
selects HDMI 2.0 4:2:0
pixel encoding.

* Note pixel clock at
297MHz.
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980 HDMI Video Generator Module
Creating Custom Format Lists
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080 HDMI Video Generator Module — Format List Creation

& App

Create custom lists of
format timings:

up * Access Format List
EDIDEZ[;:Er ormat Editor T Editor from Apps
Editors page.

Pattern List Editor Playback List Editor
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080 HDMI Video Generator Module — Format List Creation

ot i v R .5
B CURI60m « Configure a specific
B CVR1660D.xm () CVR2060 /Standard/CVR2060.xml
) CVR1960 /Standard/CVR1960 .xml tESt Of formats fOr
B CvR1760H.xml
B CvR1860.xml
;B CVR1960D.xm ~ N
| CYR1960H 0 (_ Insert B )
B cvrR2060.xml
CVR2160H.xml
CVR2360D.xml
B CVR2560H.xml
B CvR2760H.xml

Filos on 9808 JB @ 192.168.254.169 Create custom lists of

B CVR1460D.xml

B CvR1560D.xm

EJ CVR1612 xml (1 2160p60 fStandard/2160p60 .xml r

{1 1080p60 /Standard/1080p60.xml
B CVR1660_xml
viewing and selecting.

B CVR1860H.xml

B cvR2060D.xml

B CvR2460D.xml

B WT0RTS vl

formats:
B cvR1612D.xml
() CVR1260 /Standard/CVR1260.xml
CVR1760D.xml
& cvR1sedim B append +) « Save for later reuse.
B CVR2060H.xml
B CVR2560E.xml
':: B Source ::'

C % add ) C BEdin ) ( % pelete ) ( A Up )

Quantum Data Inc. 2111 Big Timber Road Elgin, IL 60123-1100 USA Phone: (847) 888-0450 www.quantumdata.com C
\



080 HDMI Video Generator Module — Format List Creation

Bl Generator

o || B 8

) _CARD: Quantum Data, Inc. S80ARTP HDMI generator analyzer . L l |Se Custom IIStS Of
| Interface |E’DP.T: HOMI-TT70/71 FMT: /Standard/2160p60 . xml isconnect

|_ £ Output |
INTF: HDMI (YCbCr-420) IMG: /Standard/genstats.img

S TR S R [T format timings:

R cEA  |™ Foider [E Listt = EDID |

/" Dislaypon | « Select custom format
p——— lists from User
Format Lists Gg;':(rlaﬁmr / d I re Cto ry-

a (5 User f HDMI
MyFormatList Generator
Bl MyFormatList2 Card 7

HDMI
Playback
Card 6

| Check All | M Un-Check All - 7 Ok | (@ Cancel | |I

el <No Lists Selected> —_—
Edit { ©® Settings ) Find ) ( 5 Transfer )
i gs . PR y

quantum



080 HDMI Video Generator Module — Format List Selection

E_] Generator

[Fjrm Lists: MyFormatList

) _CARD: Quantum Data, Inc. S80ATF HDMI generator analyzer
| Interface = | PORT: HDMI-T70/71 FMT: /Standard/2160p60 . xml
INTF: HDMI (YCbCr-420) IMG: /Standard/genstats. i

| % Folder |8 Lists | == EDID

|:[::2160p60 || [.-1030';:60 | ["cvnzusu | ["cmuzsu | |:.-CVR1960

(: B Edit :) (: ® Settings :) (: B, Find ::1 (: 6 Transfer ::1

o || =] B

Disconnect

! DisplayPori h

Generator

| Card 3

{ Homizo
| Generator |
I"-. Card 5

HDmMI

| Generator |
I"-. Card 7

HDMI
Playback

I"-. Card 6

View custom list of
formats:

« Select from specific set
of formats.

 Active list Is shown on
lower status bar.

quantum



980 HDMI Video Generator Module — Format Editor

& Generator

1035129
1080150 1080159
1080p120 1080p120B
1080p25 1080p25B
1080p50 1080p50B
1080s23 1080524
1152iSH 2160p23
2160p25W 2160p29
2160p50W 2160p59
2160pS59 2160pS60
240p2xS2 240p2xS3

240p4axL1 240p4xL2

1080pl1205B

IMG: fStandard/gen
1920x

'ORT : HDMI-T20/21 FMT:/Standard/1080p60

v Audio

1035130 1080125 1080125

1080160 1080p100 1080p100B

1080p23 1080p24

1080p255B 1080p29 1080p30

1080p50SB 1080p59 | 1080pso '

1152ilA 1152iLA 1152ilH

2160p24 2160p245B 2160p24W

2160p30 2160p305B 2160p30W

2160p60 2160pe0sB 2160p60W

240p2xL1 240p2xL2 240p2xL3

240p2xS4 240p2x_1 240p2x 2

240p4xL3 240p4xL4 240paxS1

J:) (:. ® Settings J:) (:L nd ::1 (5 Transfer J:)

1080129

1080p1005B

1080p24B

1080p30B

1152ilH

2160p25

2160p50

2160p524

240p2xL4

240p2x 3

240p4xS2

1080130

1080p119

1080p245B

1080p305B

1080p60SB

1152i5H

2160p255B

2160p50SB

2160p550

240p2x51

240p2x 4

240p4xS3

o5 ]

Generator
Card 2

HDMI
Playback
Card 4

Create custom formats:

« Select format to edit
using the Format Editor

(next page).

quantum



980 HDMI Video Generator Module — Format Editor

e S |
\ Create custom formats:

Timing | General ‘| DigitalVideo | Digital Audio | AFD
| * Use Format Editor to
Calculated pixelRate [/] [ 148500000] = [ 6734007 ms Entry Units create add|t|ona|

{® Machine

Horizontal Vertical ) Time
1 e 550000 & o] custom formats.

Scan Type

Tune | 1.000000| Base 67.500000 | KH:z ® Progressive Apply |mmed|ate|y for
Active 1920] pinets : us = = () Interlace

Biank 280) Pt 585522] = o @ [ 0666667] m testing Oor save custom

fotal 2200] pinss 14.814815] u = [ 16660667 me | ) DuCkPorch
. — . — formats for later reuse.
y 85| Pinsls 0.592593| us _ me [] Clock Pulse

Pulse Width 44| Bizsls 0.296296| us ine 0.074074| ms [] PreEmphasis

[] pC Balance

Serration width Adjustment [ 0] pixets T

Hto W Pulse Delay ]:l ixsls .
Horizontal Broad Pulse Delay [ 0] pixets [] Repeat Field

(:'P Use)(.ﬂew)(ﬁ*ﬂpen)(ﬂSaue)

Quantum Data Inc. 2111 Big Timber Road Elgin, IL 60123-1100 USA Phone: (847) 888-0450 www.quantumdata.com C data
N



980 HDMI Video Generator Module — Pattern Testing

EJ Generator |E”E|@
[Interface s PORT :HDMI-T70/71 FMT:/Standard/1080p60.xml ::‘fl:lliljz :u i - n SeIeCt Test Pa‘tterns:

INTF : HDMI IMG: /Standard/SmpteBar.img
(16) 1920x1080p @ 60 Hz 16:9

« Select test pattern from
Pattern Library.

* Over 300 test patterns
to select from.

« Scroll through list of test
patterns.

« Select from standard
library folder or Lists
(next page).

(: ® Settings :) (: . Find ::1 (: Y Transfer :)

quantum



980 HDMI Video Generator Module — Pattern Testing

] Generator ’E"E‘@ .
[Interface —| PORT :HDMI-T70/71 FMT:/Standard/1080p60.xml E :jf':':;lz utput | isconne Conflgure pattern

* | INTF : HDMT IMG: /Standard/SmpteBar.img
param eters:

e Set test pattern
parameters such as
gating colors on/off,
noise pattern and
gamma.

Component Gating

[ET BT BT

(: ® Settings :) (: &, Find ::1 (: Y Transfer :)

quantum



980 HDMI Video Generator Module — Pattern Testing

] Generator ’E"E‘@ .
|Interface | PORT:HDMI-T70/71 FMT:/Standard/1080p60.xml cH 2 - . Select Vldeo |eve| for test

! INTF : HDMT II-iG:!Stanjarj/qmpreﬁar.img
(16) 1920x1080p @ €0 Hz 16:9 1920x1080 Progressive RGBE-8bpp

P S pattern:
7 om e Setlevelin1lIRE

|7 |7 | Cad7 Increments.

Samsung4 Samsung5 Samsungb SamsungB SamsungT

|. B Folder || B Lists |

Pattern Settings

“al" . N

TAARampB TPVAOC1 TPVAOC2 TTECorp1 TVBar100

m Path: /Standard

(: ® Settings :) (: &, Find ::1 (: Y Transfer :)

quantum



] Generator

| PORT : HDMI-T70/71 FMT:/Standard/1080p&0.xml
! INTF : HDMT II-iG:!Stanjarj/qmpreﬁar.img
(16) 1920x1080p @ €0 Hz 16:9 1920x1080 Progressive RGBE-8bpp

| Interface -

v Audio
|." Folder ||. Lists |

hh

Samsung4 Samsung5 Samsungb SamsungB SamsungT

— Pattern Settings [‘:ﬁ'
=
— | SmpteBar

(MAX = 255)

, Sony6WLC , Staircase ' Strokes0 ' Strokes1

TAARampB TPVAOC1 TPVAOC2 TTECorp1 TVBar100

m Path: /Standard

(: ® Settings :) (: &, Find ::1 (: Y Transfer :)

“al" . N

Disconnect

HDMI
Generator
I"-. Card 7 .-"I

980 HDMI Video Generator Module — Pattern Testing

Select subimage (Image
Version) of Test Pattern
where available:

e Select using arrows
provided.

quantum



980 HDMI Video Generator Module — Pattern Testing

E_] Gen

erator

[ EDID Decode |

3D

mage Shift '

CEC Ping

CEC Tester

Editors

CARD: Quantum Data, Inc. S950ATF HDMI generator analyzer

| Interface - | PORT: HDMI-T70/71 FMT: /Standard/1080p60.xml

INTF: HDMI (¥CbCr-420) IMG: /Standard/SmpteBar.img

| ® Reverse | | ) Repeat |

Horizontal Increment

Vertical Increment

Frame Increment

Path Start Point
xHEH IR
Path End Point

Y 100 Y 300

(=10 | O >

Disconnect

Refresh

{ DisplayPor

Generator

"-... Card 3 .-"I

/" Homizo

Generator

".,. Card 5 .-"I

HOMI

Generator

I"-. Card 7 .-"I

HOMI

Playback

I"-. Card 6

Scroll a selected Test
Pattern from Tools
menu:

« Select scroll speed in
horizontal and vertical
axes.

 Select extent of travel
with End Points.

« Select reverse or repeat
scrolling.

quantum



980 HDMI Video Generator Module
Testing 3D Formats

Quantum Data Inc. 2111 Big Timber Road Elgin, IL 60123-1100 USA Phone: (847) 888-0450 www.quantumdata.com



] Generator

: Quantum Data, Inc.
AT : HDMI-T70/71
: HDMTI (YCbCr-420)

S80ATP HDMI generator analyzer
FMT: /Standard/1080p&0 . xml
IMG: /Standard/3DXTalk.img

=4 Audio

3DBoxes 3DCIrRmp 3DXTalk 3DXTalk2

—
o

Anamorph AnsilLght AudiolLR

Path: /Standard

(: ® Settings ::1 (: B, Find ::1 (: S Transfer )

[E=8|E=E ===

Disconnect

‘ DisplayPori
Generator
Card 3

AFDTest [ HDMI2.0
Generator
Card 5

HDMI
Generator
Card 7

HDMI

Playhack
Card 6

Audiol Rf

980 HDMI Video Generator Module — 3D Testing

Test 3D displays:
« Select 3D Test Pattern.

quantum



980 HDMI Video Generator Module — 3D Testing

E_] Generator

) _CARD

|_ Interface - | PORT
INTF

[ EDID Decode !

3D
¥ image Shift
AFC
CEC Ping
CEC Tester

Editors

: Quantum Data, Inc. S980ATP HDMI generator analyzer
: HDMI-T70/71 FMT: /Standard/1080p6&0 . xml
: HDMI (YCbCr-420) IMG: /S5tandard/3DXTalk.img

=0 Audio
3D Structure
| O 3D Off |
Frame Packing | |

) L+Depth I i || & side Half |

3D Ext. Data
@ Horizontal Sub-Sampling
@ Quincunx 0dd/Odd @ Quincunx Odd/Even

@ Quincunx Even/Odd @ Quincunx Even/Even

(7Aoo 30 Stngs )

[E=8(EcR =

Disconnect

Refresh

/ DisplayPori h

Generator
Card 3

/ Homizo

Generator
Card 5

HDMI
Generator
Card 7

HDMI
Playhack
Card 6

HDMI 3D Video Formats:
 Access from Tools tab.
« Enable 3D mode.

 Select 3D Structure and
substructure where
applicable.

quantum



980 HDMI Video Generator Module — 3D Testing

E_] Generator

_ _ CARD
|_ Interface ~ | PORT
IHTF

[ EDID Decode |

Image Shift
AFC
CEC Ping
CEC Tester

Editors

I Quantum Data, Inc. S80ATP HDMI generator analyzer
: HDMI-T70/71 FMT: /5tandard/1080p&0 . xml
: HDMI (Y¥CbCr-420) IMG: /Standard/3DXTalk.img

=% Audio

3D structure
) 3D Off |

' Frame Packing || ! I Side-Full |

|- L+Depth Top-Bottom ide-Half |

3D Ext. Data
| ) Horizontal Sub-Sampling |
) Quincunx Odd/0dd uincunx Odd/Even |

|~ Quincunx Even/Odd || L Quincunx en |

(v Apply 3D Settings )

/ DisplayPort k

=N EoR|F>=

Disconnect

Refresh

Generator
Card 3

HDMI 2.0
Generator
Card 5

HDMI
Generator
Card 7

HDMI
Playhack
Card 6

HDMI 3D Video Formats:
« Enable 3D mode.

« Select 3D Structure and
substructure (extra
data).

quantum



980 HDMI Video Generator Module
Creating Custom Pattern Lists

Quantum Data Inc. 2111 Big Timber Road Elgin, IL 60123-1100 USA Phone: (847) 888-0450 www.quantumdata.com



080 HDMI Video Generator Module — Pattern List Creation

& App

Create custom lists of
test patterns:

up « Access Pattern List
EDIDEZ[;::;r ormat Editor T Editor from Apps
Editors page.

Playback List Editor

quantum



980 HDMI Video Generator Module — Pattern List Creation

[=| Pattern List Editor
Files on 9808 JB @ 192.168.254.166

Samsung3.img -

Samsungd.img
Samsung5.img
Samsungé.img
SamsungB.img
SamsungT.img
Setdlk.img
Sharpnes.img
StideBox.img
Smptel3dimg
SmpteBar.img

Sonyb.img
SonyeWLC.img [:'
sRGEflat.img b
Staircase.img

Strokesllimg

StrokesI.img

TAARampB.img

TextFlot.imyg

Text_11.img

Text_12T.img |
Text_lb.img

Text S.img i

Jrofafigiguguiqupapaafapafafagagagegagagaagage -

: B Source :)

() Flat 01.img

() Ramp . img

SMPTEBrZimg (" Append * )

E)

/Standard/Flat 01.img
=] Flat 10.img /Standard/Flat 10.img
(JGeom 1.img /Standard/Geom 1.img
=] Hateh M.img /fStandard/Hatch M.img
SStandard/Ramp . img

) (2 Delete ) ( A Up

| Create custom lists of
test patterns:

« Configure a specific
test of patterns for
viewing and selecting.

« Save for later reuse.

Quantum Data Inc. 2111 Big Timber Road

Elgin, IL 60123-1100 USA

Phone: (847) 888-0450

www.quantumdata.com

G\




QJ Generator

: Quantum Data, Inc.
: HDMI-T70/71
: HDMI (YCbCr-420)

S80ATP HDMI generator analyzer
FMT: /S5tandard/1080p60 . xml
IMG: /5tandard/3DXTalk.img

=% Audio 24 Tools

(imagelists
a [ User
Bl MyPatternList
MyPatternList2
\ W MyPatternList3

| Check All | H Un-Check All - 7 Ok | @ Cancel | ‘I

Beti[Yed <No Lists Selected=

(: ® Settings :) {_ B Find :) (: 4 Transfer )

| £ Output

’ DisplayPor

Generator
Card 3

HDMI 2.0
Generator
Card 5

HDMI
Generator
Card 7

HDMI
Playback
Card 6

980 HDMI Video Generator Module — Pattern Testing

Select Test Patterns:

« Select test pattern from
custom list.

quantum



080 HDMI Video Generator Module — Pattern List Selection

& Generator l..-_- e S|

)  CARD: Quantum Data, Inc. S80ATF HDMI generator analyzer ) )
| Interface - | PORT: HDMI-T20/21  FMT: /qd/genfs/library/hpformats/SVD16H2 . xml | @ Output |
INTF: HDMI (RGE) IMG: /5tandard/SmpteBar. img

- Pa Refresh

Disconnect

e N

Flat 01.img Flat 10.img Geom_1.img Hatch_M.img

Lists: MyPatternl ist2

Create custom lists of test
patterns:

« Configure a specific test
of patterns for viewing
and selecting.

quantum



980 HDMI Video Generator Module
Selecting Audio Formats

Quantum Data Inc. 2111 Big Timber Road Elgin, IL 60123-1100 USA Phone: (847) 888-0450 www.quantumdata.com



980 HDMI Video Generator I\/Iodule Audio Testing

) _CARD: Quantum Data, Inc. S580ATP HDMI generator analy
| Interface + | PORT: HDMI-T20/21 FMT: /Standard/2160p60.xml
INTF: HDMI (YCbCr-420) IMG: fStandard/SmpteBar. img

= Format

PCM Sine Wave I Channels Sample Rate
| Compr. Audio | Iili' |I:Ii|
| [Dsa |[Tea |
(074 |

Bits Per Sample HDMI
O 32kHz |[O 441 kHz | )16 | Generator
@ 48 kHz |[O 882 kHz | | )20 |

) 192 KkHz | Playhack
Channel Selection
[FL|[FR] LFE FC RL RR RIC RRC

Per Channel Settings
FL
Level (dB) Frequency (Hz)

“ +3dB | [l Mute | m

(O3 ([T [Gree) (EkC

I"-.. Card 2 _.-"I
O 96 kHz | O 176.4 kHz | =N , HDMI _'-.I

I"-. Card 0 .-"I

Select audio formats:

« Supports testing of
LPCM and compressed
formats.

« Enables precise control
over channels, sampl-
INng rate, bits per sample
level.

e Set sine wave ampli-

tude and frequency.

quantum



980 HDMI Video Generator Module — Audio Testing

& Generator

-

JRT: HDMI-T00/01
INTF: HDMI (RGB})

PCM Sine Wave

Compr. Audio m_ldm cc_,re
Pink Noise
Pink Noise
Pink Noise
Pink Noise
Pink Noise

L Noise
L Noise
L Nolse
L Nolse
L Nolse
L Nolse
L Nolse
L Nolse
L Nolse
Wave
Wave
Wave
Wave
Wave
Wave
Wave

Warre

CARD: Quantum Data, Inc. S80ATP HDMI gencsrator analyzer
FMT: /Standard/1080p60. xml
IMG: /Standard/SmpteBar. img

I ..

address test

500-2kHz L channel
C channel
R channel
Cyecle channelj
LFE channel

500-2kHz Ls channel
R= channel
20-20kHz L channel
C channel
R channel
pulse 27?27
LFE
L= channel
R= channel
63Hz Cycle channels
63Hz All channels
125Hz Cycle channels
125Hz All channels
1kHz Cycle channels
All channels
Cyecle channels
ArHz Mwrle rhannels

P> Play :) { = Refresh :)

(2 output || = L

%% Tools

- Generator
Card D

HDMI
Playback
Card 3

Select audio format:

'+ Select from variety of
compressed audio
formats.

« Enables precise control
over channels, sampl-
INng rate, bits per sample
level.

quantum



980 HDMI Video Generator Module
Viewing EDIDs

Quantum Data Inc. 2111 Big Timber Road Elgin, IL 60123-1100 USA Phone: (847) 888-0450 www.quantumdata.com



980 HDMI Video Generator Module — EDID Testing

;m Generator =20

) CARD: Quantum Data, Inc. S980ATPF HDMIZ generator ) _ Di VI eW E DI DS — SeIeCt
| Interface = |E-‘DRT:HDI-II—T:L-:ur 10 FMT: /gd/genfs/library/formats/DMT0660. xml | £ Output | isconnect
7 Toa Refresh

INTF: HDMI (RGB) IMG: fgd/cache/images/Master.img I nte rface .

T = Format < Audio

" E0iD Decade | e ° Navigate through the

[ o Sy EDID blocks and

| Image Shift |

&S 2

ccpin el © Select which Tx port to
| CECTer —ii view EDID of connected
| ' display.

[ CECPing |

quantum



980 HDMI Video Generator Module — EDID Testing

| ———

Tno. S80ATP HDMI gemerator amalyzes _ Decode and view EDIDs:

 Read EDID of
connected display.

Generator

Qoo s — » Load stored EDIDs for

i Image Shift A Version 1 header verified ; HDMI \

; ,E\FC Y EDID Version 1, Revision 3 Playback - -

! Bl Number of additional blocks: 1 e n
viewing.
- Mamufacturer: QDI o A

CEC Ping Product Code: 30730 . .
D Serial #: 123456789 ° VleW EDIDS Of N

SO CULTI| Date of Manufacture: Week 14 of 2013

P e ) human readable text.

& Generator
-

Quantum Data Inc. 2111 Big Timber Road Elgin, IL 60123-1100 USA Phone: (847) 888-0450 www.quantumdata.com C
\




980 HDMI Video Generator Module — EDID Testing

B Generator
-

AFC

CEC Ping

Editors

Quantum Data Inc.

Image Shift |

CEC Tester

lock Type: CEL 86

9 Checksum verified
E-EDID CEA Extension Version 3
Y Fezerved data block offset 103
Pd ® Hative DTDs in EDID:
i ® Supports underscan:
P Supports basic audio:

@ Supports YCbCr 4:4:4:

:' ® Supports YCbCr 4:2:2:

2111 Big Timber Road

1
Ho
Yes
Yes
Yes

|_ $ Output |

HDMI
Generator
Y Card 2

Elgin, IL 60123-1100 USA

HDMI
Playhack
Y Card 0

Phone: (847) 888-0450

Decode and view EDIDs:

 View both VESA and
CEA block.

« Save EDIDs for
emulation testing of
sources.

www.quantumdata.com C
N



980 HDMI Vldeo Generator Module — EDID Testing

(e Select test images for
HDMI protocols:
< i » Select EDID test image
_ o (example).

* View pages of EDID on
connected display.

« Select page through
Rendition parameter.

MEF® Path: /Standard

( © sewings ) ( EW Find )

quantum



980 HDMI Video Generator Module
Monitoring DDC Transactions

Quantum Data Inc. 2111 Big Timber Road Elgin, IL 60123-1100 USA Phone: (847) 888-0450 www.quantumdata.com



980 HDMI Video Generator - Auxiliary Channel Analyzer
* Monitor DDC transactions (HDCP and EDID) through
Auxiliary Channel Analyzer (ACA).

980 Video Generator module emulates HDMI source
and monitors HDCP and EDID transactions.

» Auxiliary Channel Analyzer (CEC) — save traces for

dissemination to subject matter experts and Quantum
Data customer support.

Quantum Data Inc. 2111 Big Timber Road Elgin, IL 60123-1100 USA Phone: (847) 888-0450 www.quantumdata.com ‘
N



980 HDMI Video Generator Module — HDCP Testing

@ Generator

CARD: Quantum Data, Inc. S30ATP HDMI generator analyzer
FMT: /Standard/1080p60 . xml
IMG: /Standard/3DXTalk. img

=% Audio

B [ [

Hatch24i Hatch24o Hatch24s Hatchdx3 Hatch5x4

= L ] [

HatchB4WW Hatch8x8 Hatch_16 Hatch_20

B % |

Hatch_G Hatch_M Hdcp2 HdcpProd HiLoTrk

— =

Hitachi1 InFocus1 InFocus2

rl’jrm Path: /Standard

(: ® Settings :) (: B, Find :) (: 6 Transfer J:)

=R

Disconnect

Refresh

: DisplayPon

Generator
Card 3

HDMI 2.0
Generator
Card 5

HDMI
Generator
Card 7

HDMI
Playhack
Card 6

Select test images for
HDMI protocols:

« Select HDCP test
Image.

quantum



080 HDMI Video

Generator - Auxiliary Channel Analyzer

Generating &n = OuFOAZG0EAGIE38888 - PASS
tksv = Cud7ABS98ASS - Pasd
Bksv = UxhalBIAdCAF - PSS
Beaps = 0xBO | HDHI )
Bi and RO' Comparison - PASS
RiTw = Ox26F7
RiRw = OzZ€RT

HDCF encryption - TESTING

IOCP test passed a¢ long a8 you can read this.

RiTx = owDocl

RiRx = CnDucl

Monitoring DDC
transactions with HDMI
sink device:

* View progress of

authentication and
encryption on
connected sink e.g.
HDTV (shown).

quantum



980 HDMI Video Generator - Auxiliary Channel Analyzer

™ Apps

() ausniuindate Three (3) Aux Channel
Card Control Analyzer (ACA) Tools:

« Embedded GUI ACA
from 980 touch panel.

« ACA Remote Control
from external GUI
Manager (shown left)

« ACA Data Viewer for
viewing saved ACA
trace files.

P =
Generator

quantum



980 HDMI Video Generator - Auxiliary Channel Analyzer

™ Apps

ACA Remote Control

Card Control « View ACA trace
transactions In real time
from host PC.

e Control the ACA
remotely from the
External 980 GUI
Manager GUI.

 Remains in sync with
embedded ACA utility
running on 980 test
Instrument.

Card Control

quantum



980 HDMI Video Generator - Auxiliary Channel Analyzer

ACA Remote Control

@ Total Events: 0

ACA Remote Control:

e Connect to 980
Instrument.

[ Scroll-lock

[] Time-deltas

quantum



980 HDMI Video Generator - Auxiliary Channel Analyzer

ACA Remote Control

® Total Events: 0

ACA Remote Control:

e Select which interface
using Events activation
button on right.

e « Choose which type of
[]DDC " .
7 mee transactions (Events)
Aoz you wish to view
(HDCP and EDID
shown).

|| Unselect All

quantum



980 HDMI Video Generator - Auxiliary Channel Analyzer

ACA Remote Control

.5405
.5407
2737

i Segment 00

t EDID

i Segment 00 (785.2

X EDID 80 (78.27 kk

Ri' (72.
FACB (72.
Ri" (72.
FACB (72.
Ri" (72.
CaDs (72.
39 kbps)

kbp=)
128 bytes (78.39 kbps)
Bksv (72.39 kbps)
628BABAGBT (72.39 kbps)
(72.39 kbps)

83 (72.39 kbps)

Beaps

128 bytes (78

Bksv (72.39 kbps)
628BABAGBT (72.50 kbps)
(72.50 kbps)

83 (72.39 kbps)

Bksv (72.50 kbps)
628BABAGBT (72.50 kbps)
(72.50 kbps)

83 (72.39 kbps)

An 4D439A46T7CB147CD (7...
Aksv SDCASCABAS (72.39...
Ri" (72.50 kbps)

633C (72.39 kbps)

Ri" (72.39 kbps)

633C (72.39 kbps)

Ri' (72.39 kbps)

633C (72.39 kbps)

Beoaps

Beaps

Start Time: 01:
Duration: 6
Maximom I
Bead, 1 byte
Beglister: 40h
Name: Beaps (HDCP B Capability Bits)
WValue: 63h

FAST REAUTHENTICATION
1.1 FEATURES

=l Do WO

* START *
o000 75 83—
* STOP *

Reserved
Reserved

K5V FIFO

Reserved

[ Scrolllock

| [ | Time-deltas

Save to
Instrument

ACA Remote Control:

 View transactions. In
real time.

 Select transaction to
view its details (BCAPS
shown).

quantum



980 HDMI Video Generator - Auxiliary Channel Analyzer

ACA Remote Control

i Segment

A EDID 00 (7

(72.
FACE (72.
Ri' (72.
FACB (72.
Ri’ (72.
CSDa (72.
39 kbps)

kbps)
128 bytes (78.39 kbps)
Bksv (72.39 kbps)
628BABAGET (72.39 kbps)
Bcaps (72.39 kbps)

83 (72.39 kbps)

(78

1 bytes (78
Bksv (72.39 kbps)
628BABAGET (72.50 kbps)
Boaps (72.50 kbps)
83 (72.35 kbps)
Bksv (72.50 kbps)
628BABAGET (72.50 kbps)
Bcaps (72.50 kbps)
83 (72.39 kbps)
An 4D439A46T7CB147CD (7...
Aksv SDCASC4BAB (72.39...
(72.50 kbps)
(72.39 kbps)
(72.39 kbps)
(72.39 kbps)
(72.39 kbps)
(72.39 kbps)

Start Time: 01:
Duration: 1
Maximum I2C Rate:
Read, 1 byte
RBegister: 40h

Name: Becaps (HDCP B Capability Bits)

Value: 83h

4 [ User

0529 2013 14 41 27

09_16_2013_23_36_30
ACA Testl
EDID_980Analyzercard
EDID_vs_Sink_panasonic
direct hdcp
hdecp_980_analyzercard
hdep_sink_seiki

Path: /User

X Delete

Reserved
Reserved

K5V FIFO

Reserved

[ Scroll-lock

| [ Time-deltas

ACA Remote Control:

e Save transactions as an
ACA trace file to
disseminate to
colleagues.

* View saved trace files
later for comparison
through ACA Viewer
utility.

quantum



980 HDMI Video Generator - Auxiliary Channel Analyzer

a| data.bin: 6542

980 Manager
File Edid Instrument Help Debug
5. Navigator
Captures | 1% Compliance ACA w EE[sta]at
Ex|e] & @
Mame Date / Time
4 = ACA Data
a [ User
hdcpvs-100-seiki 2013/10/08 09:57:47
hdcp_sink_seik 2013,/10/08 09:57:37
hdep_980_analyzerci  2013/10/08 10:14:58
direct hdcp 2013/10/10 15:44:15
EDID_vs_Sink_panas  2013/10/08 10:15:02
EDID_380Analyzerca 2013/10/08 17:19:01
4 ACA Testl 2013/11/04 13:40:49
«| sres.bime 260
\ a| idwbin: 3392

" guantumdata
.\

T
. ¥
=
ACA Data
Viewer

CBUS Plot Viewer

)

Command Console

®

Capture Viewer

CT Results Viewer

3°

Instrument Network
Settings

{i:

Page 4 of 4

Compliance Tests

Editors

===

Other

ACA Viewer utility:

 View saved
transactions.

Do not need 980 test
Instrument.

* |deal for collaboration
with subject matter
experts.

quantum



980 HDMI Video Generator - Auxiliary Channel Analyzer

ACA Data Viewer
& [] Events: 0, Pending: 0

@ ACA Data

DID_980Analyzercard
EDID_vs_Sink_panasonic
hdcpvs-100-seiki
hdcp_980_analyzercard
hdcp sink seiki

ACA Viewer utility:
 Open ACA Viewer.
« Select file from Open.

quantum



980 HDMI Video Generator - Auxiliary Channel Analyzer

vents: 130 Spa ACA Vi ewer uti I ity:

HDCP < BEC4 (70.52 kbps)
o R * View details of any
HDCP Ri" (70.42 kbps)

wead, 1 by
Register:

HDCP 66BC (70.52 kbps)

40h

record.

HESE Ri' (70.42 kbps) Name: Beaps (HDCP B Capability Bits)

HDCP 66BC (70.42 kbps) Value: 80h

HDCP Ri' (70.52 kbps)

HDCP 0D52 (70.52 kbps) Bit Name Value Description
HDCP Ri' (70.42 kbps) 0  FAST REAUTHENTICATION w(0)

HDCP 0D52 (70.52 kbps) 1 1.1 FEATURES W (0)

EDID Segment 00 (62.69 kbps) 2 0 Reserved
EDID EDID 00 (62.93 kbps) 2 pasT N(g’ Reserved
EDID 128 bytes (80.84 kbps) 5  READY N(0) ESV FIFO Ready
EDID Segment 00 (61.83 kbps) 6 REPEATER W(O)

EDID EDID 80 (61.59 kbps) 7 1  Reserved
EDID 128 bytes (80.45 kbps)

HDCP Bksv (70.52 kbps) ;ngm:SiBD— | a.

HDCP T8E605B789 (70.52 kbps) * STOP\*
Beaps (70.52 kbps)

80 (70.52 kbps)

An BT405CBCCFS3749F (70.52 kbps)
Aksv 9DF5134A8BC (70.52 kbps)
Bksv (70.52 kbps)

T8E605B789 (70.52 kbps)

Beoaps (70.52 kbps)

80 (70.42 kbps)

An GAG14DECAACAFF27 (70.52 kbps)
Aksv 9DF5134A8C (70.52 kbps)

HDCP

E = A B A H S S AR AH-AE S A" E AR AH AT ANE AR

a 3 114: < 80 (70.52 kbps)

Quantum Data Inc. 2111 Big Timber Road Elgin, IL 60123-1100 USA Phone: (847) 888-0450 www.quantumdata.com




980 HDMI Video Generator - Auxiliary Channel Analyzer

-

ACA Data Viewer == =]
T [ACA_Test1] Even D |

£ 6EC4 (70.52
Ri' (7D.52
66BC (70.52
Ri" (70.42
66BC (7D.52
Ri’ (70.42
66BC (70.42
Ri' (7D.52
ops52 (70.52
Ri" (70.42
HDCP op52 (70.52
EDID Segment 00 (6...
EDID 46.574 EDID 00 (62.9...
EDID 128 bytes (BOD...
EDID Segment 00 (6...
EDID EDID 80 (61.5...
EDID 128 bytes (BOD...

HDCP Bksv (T70.52 ... ;Uzzm:.ﬁiﬁﬂ—
HDCP TEE6O5BTE9 (7... * STOP *
HDCP Beaps (70.52...
80 (70.52 kbps)
An BT405CBCCF...
Aksv SDF5134A...
Bkswv (T70.52 ...
TEE6O5BTES (7...
Beoaps (70.52...
80 (70.42 kbps)
An GAG14DECAA. ..

Ak=sv 9DF5134A...
< " 114: < 80 (70.52 kbps)

ACA Viewer utility:

* View details of any
Erere——r record.

Name: Beoaps (HDCP B Capability Bits)

@ ShowTi « Configure to view

FAST FEAUTHEWNTICATION ime-deltas

S panonas - timestamps.

HDCP
HDCP
HDCP
HDCP
HDCP
HDCP
HDCP
HDCP
HDCP
HDCP

Value: 80h

AW OA M OA T AT AT A
R R R R FFRFR R RR

=

M

=
S oWl Wk O

E=EZ A B AHEE E AR AR AMNDT

Quantum Data Inc. 2111 Big Timber Road Elgin, IL 60123-1100 USA Phone: (847) 888-0450 www.quantumdata.com




980 HDMI Video Generator - Auxiliary Channel Analyzer

Il ACA Events:

pur 5308 (44.28 kbps) B . . 0,00 Embedded GUI ACA frOm

Read Ri' (44.32 kbps)
Reply 16D0 (44.32 kbps) Haximum

Read Ri' (44.32 kbps) The mastn-r rnad:‘;hn fi;ilﬂ'.!];;lq data: 980 tOUCh panel .

0x80 from Reg 0x40 (Bcaps (HDCP B Capability Bits))
Reply 7076 (44.28 kbps) REPEATER: 0

Segment 0x00 (45.01 kbps) READY: 0 W k f
FAST: © [ J I I I

Req at 0ffset 0x00 (44.28 kbps) 1.1 _FEATURES: O Or S Sa e Way O

Read 128 bytes (44.32 kbps) FAST_REAUTHENTICATION: O

ACA Remote Control

Req at Offset 0x80 (44.28 kbps) 0000 75 80- | u.
* STOP *

application for external

Read Bcaps (44.28 kbps)

Reply 80 (44.28 kbps) 1

Write An O1E1FE9DF210CFEB (44.28 kbps) . 980 G U I M an ager
Write Aksv TOO92FFE61 (44.28 kbps)
Read Blsv (44,32 Kbps) (exam ple Ieft)_
Reply SAOB3A4CAF (44.32 kbps)

Read Ri* (44.32 kbps)

Reply 6D4C (44.32 kbps)

Read Bcaps (44.32 kbps)

Reply 80 (44.32 kbps)

Write An 8F90C5295D6E7112 (44.32 kbps)
Write Aksv TO092FFE61 (44.32 kbps)
Read Bksv (44.28 kbps)

Reply SADB3A4CAF (44.32 kbps)

Read Ri* (44.32 kbps)
Reply E834 (44.32 kbps)
Read Ri* (44.28 kbps)
Reply 7856 (44.32 kbps)
Read Ri' (44.28 kbps)
Reply 22AE (44.32 kbps)

ﬁ-l-l]-i-l-!-l _I IR 1538: Reply 80 (75.85 kbps)

Quantum Data Inc. 2111 Big Timber Road Elgin, IL 60123-1100 USA Phone: (847) 888-0450 www.quantumdata.com




980 HDMI Video Generator Module
Testing CEC

Quantum Data Inc. 2111 Big Timber Road Elgin, IL 60123-1100 USA Phone: (847) 888-0450 www.quantumdata.com



980 HDMI Video Generator Module — CEC Tester

* Optional feature for testing CEC-capable HDMI
devices.

 Emulate any CEC device and send any message to any
CEC device.

* Monitor CEC transactions through CEC Tester and view
details.

* Monitor CEC messages using Auxiliary Channel
Analyzer (CEC) — save traces for dissemination to
subject matter experts and Quantum Data customer
support.

Quantum Data Inc. 2111 Big Timber Road Elgin, IL 60123-1100 USA Phone: (847) 888-0450 www.quantumdata.com :
\



980 HDMI Video Generator Module — CEC Tester

* Run “irregular” tests for robustness testing of CEC
devices:
— Send messages with user-specified corrupt bits.

— Send messages with variations in timing for any bit and any
message.

— Test non-acknowledgement scenarios when CEC devices
under test send messages to the 980 Video Generator.

— Test arbitration scenarios where 980 Video Generator

seizes bus at various times to test the behavior of the CEC
device under test.

Quantum Data Inc. 2111 Big Timber Road Elgin, IL 60123-1100 USA Phone: (847) 888-0450 www.quantumdata.com ‘
N



980 HDMI Video Generator Module — CEC Tester

- CARD: Quantum Data. Inc. k i ]
0f Disconnect

| Interface + | PORT - HDHI-T2 FHT TeStIng CEC deV|CeS

s - wren | © CEC Tester accessible
from Tools menu.

_ _ __Configuration ___ Physical Add ) ) HDMI-T20 '
S [ HDMIT20 - | | 0x04: PLAYT - | 0 {00 ][1] ( D wowror )
| Image Shift |
e Initiator Follower Opcode

S ' | 0x04: PLAY1 = | | =None>= - | | =None=

[ CECPing ) parameters: |

Ho parameters.

CEC Tester |

Editors

IZ:_ & Get Response _:ZI @ Details

quantum



980 HDMI Video Generator Module — CEC Tester

Generator

—  CARD: Quantx
| Interface - |PORT HDMI

_ Configuration

(om0 -] [oxospLavi -

Initiator

Follower
| ["ox04: PLAY1 & |[ 0x00: TV

. CEC Ping

AFC

0x02: REC2

0x04: PLAY1

0x06: TUNE2
| 0x08: PLAY2 _
[© 0x0A: TUNE4 | © 0x0B: PLAY3 |
0x0C: RSVD
| & 0x0E: SPEC | O

Ho parameters.

: CEC Tester

cdilors _

@ send l:: £ Get Response :] @ Details

[ HOMIT20 |

[ HomiTor

Testing CEC devices:

« Configure 980 CEC
Tester to emulate a
specific CEC device.

 Example shows
emulating a Player.

quantum



980 HDMI Video Generator Module — CEC Tester

Generator
CARD: Quantum Data, Inc. HDMI generator -111-|l VEE

| Interface  + | PORT : HDMI-T2
——  INTF:HDMI (RGB) IMG:.

Configuration sical Address
3D X ) hy

Image Shift

Initiator Follower Opcode

AFC  )lox0a: PLAYT < | [0x00: TV - | [ OxBC: Give Vendor ID

CEC Ping
x89: Vendor Command
CEC Tester - _ x8A: Vendor Remote Button Down
Editors 7:02:30.278 i aegpet | PLAY1 x8B: Vendor Remote Button Up
DU L=T20 = x8C: Give Vendor ID
x8D: Menu Request
x8E: Menu Status
| .} 0x8F: Give Device Power 5tatus
: ) 0x90: Report Power Status
: ' 0x91: Get Menu Language

[ HOMIT20 |

o -] [oespan o] (0000000 (1] Camt )| | ppmror )

Testing CEC devices:

« Select CEC message to
send.

 Example shows Give
Vendor ID.

quantum



980 HDMI Video Generator Module — CEC Tester

Generator

— CARD: Quantum ta, Inc. HDMI generator analvzer — . C C d . .
| Interface + | PORT HDNT-T2 FNT mrd 1080060 aml TeStIng E evices.

" IHTF : HDHI

 Send message and
monitor response.

TV—>=ALL*, Device Vendor ID (0x87) _ [ HOMLT20 . .
A Bytes: OF 87 00 07 A ) W e View detalls Of
_Image Shift ) S S —_—

(" AC (g Mossage dosiimation: =ALLe (DeF) response.

Hesz==age opcode: Device ¥Vendor ID (0=x87)

CEC Ping Device ¥endor ID: 0=0007AA

CEC Tester I

Editors : Fo02:30.278 [Enlineyyed] PLAY1 —»> TV: Give Physical Address
M HDMT-T: 0 TV->=ALL=, Report Physical Ad...

PLAY1l —>» TV: Give Vendor ID
TYV—>»=A1LLl=, Device ¥Yendor ID (...

quantum



980 HDMI Video Generator Module — CEC Tester

Generator

— CARD: (uantu
| Interface  + | PORT : HDMI
IHTF : HDMI ¢

or analvzer

ml Disconnect

= v Audio

" EDID Decode |

— Test Arbitration
|0 seize StartBit |
| [ ] Seize Address Bits ‘
| [] Seize Data Bits ‘

Enable ACEs
|_ Directed Header | | Directed Data |

[ HDMLT20 )
3D —
. HDMLTO1 )

Image Shift

| Broadcast Header | | Broadcast Data |
AFC

iming C
CEC Ping Timing Control
Start Bit Low Period Start Bit Total Period 1 Bit Low Period

(3.5 - 3.9 ms) (4.3 - 4.7 ms) (0.4 - 0.8 ms)

EREET EREEE e

1 Bit Total Period 0 Bit Low Period 0 Bit Total Period
(2.05 - 2.75 ms) (1.3 - 1.7 ms) (2.05 - 2.75 ms)

ERNEIEE EREEE e

Corrupt Bit

CEC Tester

Editors

l:: B Reset all to Defaults :]

Testing CEC devices:

e Send message with
corrupt bits to test CEC
device under test
handling.

« Specify any bit of any
byte in a message.

quantum



980 HDMI Video Generator Module — CEC Tester

Generator

— CARD: Quantu
| Interface  + | PORT - HDMI-T

[ EDID Decode |

—— Test Arbitration
|0 Seize StartBit |
| [] Seize Address Bits |

Enable ACEKs

= (] Dirociod Hoader ) ([ Direcod Data |

Image Shift ‘ Broadcast Header | | Broadcast Data |
AFC | [ | Seize Data Bits |
Timing Control

Start Bit Total Period
(4.3 - 4.7 ms)

CEC Ping
Start Bit Low Period
(3.5 - 3.9 ms)

1 Bit Low Period
(0.4 - 0.8 ms)

CEC Tester

1 Bit Total Period
(2.05 - 2.75 ms)

ERETEY EREEY R E Ty

Editors

0 Bit Low Period
(1.3 - 1.7 ms)

0 Bit Total Period
(2.05 - 2.75 ms)

Corrupt Bit ——————
¥ B Reset all to Defaults J

| None - | Byte 1

Disconnect

[ HOMIT20 |

" HoMLTO1 )

Testing CEC devices:

« Send messages with
variances in timing to
test CEC device under
test handling.

« Change timing of any
type of bit, e.g. start,

data, low period or high
period.

quantum



980 HDMI Video Generator Module — CEC Tester

—  CARD:
| Interface - |PORT
IHTF:

Generator
lata, 1 alvzer P
"2 I

[ EDID Decode |
3D
Image Shift

AFC

 CECPing |

CEC Tester

Editors

uant
H[ MI—
HDMT

Enable ACEs
|_ Directed Header | | Directed Data |

Test Arbitration
|0 Seize Start Bit |
| [] Seize Address Bits |
| [ ] Seize Data Bits |

| Broadcast Header | | [ | Broadcast Data |

Timing Control

1 Bit Low Period
(0.4 - 0.8 ms)

Start Bit Total Period
- 4.7 ms)

St'-'urt Elt Luw Period
3.9 ms) (4.3

| EmEEE EREEE e

1 Bit Total Period 0 Bit Low Period 0 Bit Total Period
(2.05 - 2.75 ms) (1.3 - 1.7 ms) (2.05 - 2.75 ms)

EREIEE EREIEE e

Corrupt Bit —————
L B Reset all to Defaults J

| None - | Byte 1

Disconnect

( HOmIT20

(" HomiTO1 |

Testing CEC devices:

Test CEC device under
test handling of non-
acknowledgement
(nack) scenarios.

Specify nack for any
type of message and
message component,
e.g. Broadcast Data
byte.

Tests CEC device
under test handling of
acknowledgement.

quantum



980 HDMI Video Generator Module — CEC Tester

Generator
lata, . ) wlyzer —

—  CARD:
| Interface |PORT
INTF:

| EDID Decode |
3D
[ Image Shift |

AFC

[ CECPing |

CEC Tester

Editors

HIHI
HOMI

Enable ACEs
‘_ Directed Header | | Directed Data |

||:| Seize Address Bits | | ] Broadcast Header | | Broadcast Data |
| [v] Seize Data Bits —

Timing Control

Test Arbitration
| [ | Seize Start Bit |

Shrt Elt Low Period Start Bit Total Period
3.9 ms) (4.3 - 4.7 ms)

1 Bit Low Period
(0.4 - 0.8 ms)

S ﬂ-ﬂ ENEIEE W

1 Bit Total Period 0 Bit Low Pericd 0 Bit Total Period
(2.05 - 2.75 ms) (1.3 - 1.7 ms) (2.05 - 2.75 ms)

R WREIEE e

Corrupt Bit e
. B Reset all to Defaults )

| None - | Byte 1

[ HOMIT20 |

[ HomiTO1 )

Testing CEC devices:

Test CEC device under
test handling for various
arbitration scenarios.

Specify 980 CEC Tester
attempts to seize bus
under a variety of
conditions, e.g. seize
bus during transmission
of a data bit.

Tests CEC device
under test proper
handling of arbitration.

quantum



980 HDMI Video Generator Module — CEC Tester

CEC
CEC
CEC
CEC
CEC
CEC
CEC
CEC
CEC
CEC
CEC

CEC

CEC
CEC
CEC
CEC
CEC
CEC
CEC
CEC
CEC
CEC
CEC

P [-1Events: 23, Pending: 0

PLAY1- = TV,
TV-=%ALL*,
TV-= TV,
TV-= TV,
V- TV,
TV-= TV,
TV-= TV,
TV-= TV,
TV-= TV,
TV-= TV,

PLAY1-= TV,
TV-=*ALL*,

PLAY1-= TV,
TV-=*ALL*,

PLAY1-= TV,
TV-=*ALL*,

PLAY1-= TV,
TV-=*ALL*,

PLAY1-= TV,
TV-=®ALL*,
TV-=*ALL*,
TV-=*ALL*,
TV-=*ALL*,

Give Physical Address (8x23)

Report Physical Address (0x84)
Ping or UnACKed Header

Ping or UnACKed Header

Ping or UnACKed Header

Ping or UnACKed Hea

Ping or UnACKed Header

Ping or UnACKed Header

Ping or UnACKed Header

Ping or UnACKed Header

Give Physical Address (8x33)
Report Physical Address (8x24)
Give Physical Address (8x33)
Report Physical Address (8x24)
Give Physical Address (8x33)
Report Physical Address (8x24)
Give Physical Address (8x33)
Report Physical Address (8x24)
Give Physical Address (8x33)
Report Physical Address (8x84)
Report Physical Address (Bx84)
Report Physical Address (Bx84)
Report Physical Address (Bx84)

Quantum Data Inc.

2111 Big Timber Road

Elgin, IL 60123-1100 USA

Time since Llast r

e Missing one or more ackno
& Shorter than the opcode it contains will allow.

2 bytes (21 hits total)

TV {(0xB)

*ALL* (9xF)

Report Physical Address (8x24)
=Insufficient Data=

ERROR: Hone given

Size of message:
Hessage source:
Hessage destination:
Hessage opcode:
Physical Address:
Device Type:

Byte Count: 2

[eaoa]l[oF+ 24- 1. . ----1
Bit Timings
------- R e
Humber | Lo{ms) | Hi{ms)} | Inv | Dat | Val
------- R e
@ | 3.60 | 0.8 | --- | H | S
1| 150 | @.80 | -—- | ¥ | @
2| 1580 | @.98 | -—- | ¥ | @
3 | 1580 | 0.8 | --—- | ¥ | @
4 | 158 | @.98 | ---| Y | ® -5, Events
5 | 8.59 | 1.88 | --- | ¥ | 1
6 | 6.59 | 1.81 | --- | ¥ | 1
7 | 8.59 | 1.88 | --- | ¥ | 1 = Data
g | o | 1. | | ¥ | 1 |
o | 1. | a. [ | ¥ | =
% | 6.6 | 1.828 | | ¥ | 1
mw | e. | 1. [ | v | 1
1z | 1. | . | | ¥ | =@
13 | L4909 | 0.08 | | ¥ | o
4 | 1. | a. | | ¥ | a
15 | L49 | 0.08 | | ¥ | o
6 | 68.50 | 1.828 | | ¥ | 1
17 | 1. | . | | v | a
1B | 149 | 9.08 | | ¥ | o
1 | 1. | o [ | ¥ | ®
0 | 1. | o | | ¥ | a
+ + + + +

TV-=*ALL* Report Phy:

Phone: (847) 888-0450

Testing CEC devices:

« Monitor CEC messages
using the Auxiliary
Channel Analyzer
(ACA).

* View all messages and
details of all messages.

« Save file for
dissemination to
colleagues and other
subject matter experts
as well as Quantum
Data customer support.

www.quantumdata.com




980 HDMI Video Generator Module
Basic Analyzer for Source Testing
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980 HDMI Video Generator Module — Basic Analysis

* Optional feature for basic verification of HDMI source
devices.

 Verify incoming video image.

* Check basic video parameters.

» Select EDIDs for emulation.

Quantum Data Inc. 2111 Big Timber Road Elgin, IL 60123-1100 USA Phone: (847) 888-0450 www.quantumdata.com ‘ '
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980 HDMI Vldeo Generator Module — Analyzer

ARD: Quantum Data, Inc. 980ATP HDMI ger

FCEF;TVS?E: fgzo x1080p @ 60 Hz 64:27 | 1920 x 1080 | Progressive | 24 bpp, RGB | Not ‘ ypt ed \ A Confldence Testi ng Of
: "’ HDMI source devices:

« Main window shows
Incoming video.

« Dashboard shows
Important attributes of
Incoming HDMI video.

Quantum Data Inc. 2111 Big Timber Road Elgin, IL 60123-1100 USA Phone: (847) 888-0450 www.quantumdata.com C
\




980 HDMI Video Generator Module — Analyzer

CARD: Quantum Data, Inc. 980ATP HDMI generator analyzer

’FC.ET;I:E[;E:?ft)ZOxloso;) @ 60 Hz 16:9 1920 x 1080 | Progressive | 24 bpp, RGB | Not Encrypted | | : Confidence Testi ng Of
* - HDMI source devices:

. : E « Set EDID on Rx port to
ToUser o emulate any EDID.

10bad. xml
10noaud. xml

10pdac3. xml
o 1@plpm. xmlL
& 480p59 . xml

& 720p1pc. xml

& del127dvi. xml
@19

& 1g2. xml

& 1925601440

Quantum Data Inc. 2111 Big Timber Road Elgin, IL 60123-1100 USA Phone: (847) 888-0450 www.quantumdata.com C
N



980 HDMI Video Generator Module — Analyzer

CARD: Quantum Data, Inc. 980ATP HDMI generator analyzer

i Confidence Testing of
| HDMI source devices:

« Example showing
Encrypted content.

Quantum Data Inc. 2111 Big Timber Road Elgin, IL 60123-1100 USA Phone: (847) 888-0450 www.quantumdata.com C
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980 HDMI Video Generator Module — Analyzer

CARD: Quantum Data, Inc. 980ATP HDMI generator analyzer

i Confidence Testing of
| HDMI source devices:

« Example showing
Encrypted content.

Quantum Data Inc. 2111 Big Timber Road Elgin, IL 60123-1100 USA Phone: (847) 888-0450 www.quantumdata.com C
\



Quantum Data 980 Video Test Generation Module

... 980 now supports video pattern testing of HDMI HDTVs and displays.

Quantum Data Inc. 2111 Big Timber Road Elgin, IL 60123-1100 USA Phone: (847) 888-0450 www.quantumdata.com
.\



