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Teledyne HDMI Mission Statement

Help silicon and product developers bring their next-generation video solutions
to market—faster, without interoperability problems and at reduced cost

Our solutions quicken Time-to-Insight
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HDMI 2.2 — Spec Changes

¢ New link rates of 16G, 20G and 24G
added to support the higher aggregate
link rates up to 96G.

¢ Support for Higher bandwidths without
compression.

/™

AK@240 and 8K@60Hz with HDR10 4:4:4
at 10/12-bit deep color.

8K @120Hz YCDbCr 4:2:0 sampling at
10/12-bit deep color.

10K @60Hz 4:2:0 sampling at 10/12-bit
deep color.

12K @60Hz 4:2:0 sampling at 10/12-bit
deep color.
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+ Latency Indication Protocol for end-to-
end AV sync is approved.

+ New cable plug will be required. This will
be mechanically backward compatible.

+ New receptacle will be required as well.
Cables and plugs updated to Category 4.

¢ Changes to TxFFE for FRL link training.
¢ AC coupling on HDMI Tx ports.



M42h — Connectors — Front

¢ Front Chassis Connections and Controls

USB Type A (2) — Used for administration and
management of the ATP embedded GUI with
a mouse and keyboard.

LCD display — Provide status information and
network configuration information.

HDMI 48G Tx Port — HDMI Type A Cat 3.
HDMI 48G Rx Port — HDMI Type A Cat 3.
HDMI 96G Tx Port — HDMI Type A Cat 4.

HDMI 96G Rx Port — HDMI Type A Cat 4.
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¢ HDMI Tx/Rx Port LEDs.
Speed: Red=TMDS, Green=FRL
Status: Red=no HP/5V, Green=HP/5V

¢ LCD Display - Provides status
information and network configuration.

Page 1 - IP Address and Release:
M42h IP address

e.g.: 10.211.177.50

e.g.: 7.46.02

Page 2 - Date:

e.g.: Wednesday April 01, 2025

Page 3 - Format on active Tx port:
e.g.: 48G Tx: 3840x2160p60 RGB
Page 4 - eARC status on 96G Tx port:
e.g.: disabled

Page 5 - Rx Port configuration:

e.g.: 48G Rx: TMDS

Page 6 - eARC Tx on Rx Port:

e.g.: enabled

L-PCM 48kHz, 24-bit, 2ch, 6.144MHz clock




M42h — HDMI Tx & Rx Connectors — Front

¢ HDMI 48G Tx Port — HDMI Type A Cat 3.

Supports TMDS and “legacy” FRL speeds.

This port is hardware-capable of FFE
features in the spec. Can be AC-coupled
or DC-coupled.

¢ HDMI 48G Rx Port — HDMI Type A Cat 3.

Supports TMDS and “legacy” FRL speeds.

This port is hardware-capable of adaptive

EQ.
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¢ HDMI 96G Tx Port — HDMI Type A Cat 4.
Supports TMDS, “legacy” FRL (up to
48G) and the new FRL speeds up to
96G. This port is not hardware capable of
supporting FFE. HDMI Cat 4 connector
type. Permanently AC-coupled. This port
can support passive monitoring of the
DDC and CEC lines.

¢ HDMI 96G Rx Port — HDMI Type A Cat 4.
Supports TMDS, “legacy” FRL (up to
48G) and the new FRL speeds up to
96G. This port is not hardware capable of
supporting adaptive EQ. HDMI Cat 4
connector type. This port can support
passive monitoring of the DDC and CEC
lines.
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M42h — Connectors - Back

¢ Back Chassis Connections

/™

HDMI Admin Port — Used for
administration to show the embedded ATP
GUI controlled with a mouse.

USB Type A — Use for connecting a mouse
and keyboard for managing through the
embedded ATP GUI.

RJ45 connector for Ethernet/IP session for
managing through the external ATP GUI.

SPDIF In/Out for injecting and extracting
SPDIF audio.

TRS 3.5mm Stereo Audio Jack — For
Audio Analysis Analog in for measuring
audio latencies using microphone input.
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M42h — Comprehensive, Multi-Dimensional HDMI Test Solutions

L
O
Z
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P = Protocols tested
S
2| TMDS, EDID, Video, HDR, Audio, FRL, Link Train, FEC, DSC, GameVRR,
> | eARC, HDCP, CEC

Functional Testing — Emulation, status presentation, configurable
Interoperability Testing — Irregular tests, deep analysis
Compliance Testing — Testing to a compliance test spec for logo certification

Fourth Dimension: Supports HDMI 1.4, , HDMI 2.2 spec tenures.
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M42h — Roadmap and Rollout

¢ Phase | — Release 7.48 - May 2025
Video Generation (Sink Testing)
¢ Link training at all new FRL2 rates.

¢ Transmission of existing video formats and
test patterns.

+ ACA monitoring as an emulated source. :
+ Reading EDID/Parsing. @ AEE oo
¢ Transmission of LPCM audio.
Video/Protocol Analysis (Source Testing)
¢ Link training at all new higher FRL lane rates.
¢ Capture analysis for new higher FRL rates.

¢ ACA monitoring as an emulated sink.

¢ Emulating an EDID and SCDC of a sink with
the new higher FRL rates.
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M42h Administration — Embedded ATP Manager GUI (Source Test)

¢ Administration
+ Use Keyboard and mouse to
control ATP Manager GUI running
on the connected display.
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External Display
for ATP Manager

DisplayPort
Source Device
Under Test

HDMI cable o) =




M42h Administration — External ATP Manager GUI (Source Test)

¢ Administration

¢ Use Windows PC as a host for the
external ATP Manager GUI.
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HDMI
Sink Device
Under Test

Host PC Running
ATP Manager ,



HDMI 2.2 — M42h - Video Generator Link Training

Link Train
EDID Decode
EDID Comp
SCDC Editor
AFC
Editors

Scripts
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Current Status

State :LTS P

I Rate 124 Gbps I

e L)

FRL PLL LOCKED:YES

Auto-Train on Hot-Plug

EDID Max FRL Rate Override
Use EDID Value =

Force Link Train at

FRL Off

3 Gbps @ 3 Lanes

6 Gbps @ 4 Lanes

10 Gbps @ 4 Lanes

6 Gbps @ 3 Lanes
8 Gbps @ 4 Lanes

12 Gbps @ 4 Lanes

16 Gpbs @ 4 Lanes

24 Gbps @ 4 Lanes

20 Gbps @ 4 Lanes

Disconnect

Refresh

eARC Master
TX

¢ Video Generator Link
Training configuration
screen showing 24G and
other new FRL2 rates.



HDMI 2.2 — M42h — Analyzer Sink Status Screen

¢ Analyzer Link Status screen

Link Status
State LTS P . . -
U o R showing 24G link training
Rate :24 Gbps t t
Hot-Plug E Status.
FLT NO TO :0
5-Volts FRL MAX :0
_ LTP :H:6:7:8
SCDC Valid GAP Chrs received:YES

Valid Super Block structaore:YES

Disparity:lock:CDR Errors
Ln 0: 0:NO:NO
Ln 1: 26848:N0:NO
Lo 2: 0:NO:NO
Ln 3: 0:NO:NO

FEC Corrupted Code Block Count:0D

FEC Symbol Error Connt:7291

CLOSE .
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HDMI 2.2 — M42h — Video Generator Format Selection Screen

Format

$ Output Disconnect

Refresh

CTA VESA ovT Folder Lists EDID&NDID

Resolution Vtotal Frame Rate Aspect 4320p60 eARC Master

240p2x  240pdx || 260 267 24/1.001 24 Ratio G T X
4:3

288p2x  288pdx || 312 25
16:9

480p 314 30/1.001 30
64:27

480p2x 4802 48/1.001 48

480pdx  480i4x 50 10

576p 0000 [ Box

576p2x  576i2x 100 FILL

576p4x  576i4x 120/1.001 120 43

720p 144

10800 1080 1250

21d0p 2040 40/1.001 24

Left to Right = Settings Edit Clear Selection

TELEDYNE LECROY quantumdata

¢ Video Generator Format
Selection screen showing
8K format being selected.

¢ 10K and 12K formats will
also be available.
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HDMI 2.2 — M42h - EDID

e ... | ¢ EDID Decode Screen
—— Refresh showing 24G capability
(EL'NICM Read Save Load Edit ot on the Connected Slnk_

EDID Decode sl

eARC Master
CTA Data Block: Tag 3, bytes 7: Vendor Specific

EDID Comp 0xC45DD8 i

SCDC Editor - i
® Version:

AFC ® Max TMDS Character Rate: 1200 MHz
® Max FRL Rate: 24 % @ 4 Lanes
SCDC_Present
RR Capable
CABLE STATUS
CCBPCI
LTE 340MHz_ scramble
Independent view
Dual View
3D_OSD Disparity
UHD_VIC
DC_48bit_420
DC_36bit_ 420
DC_30bit_420

Editors

Scripts

Y:
N:
N:
N:
Y:
N:
N:
N:
N:
Y:
X:
Y:

Block <€ Page € sz B
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HDMI 2.2 — M42h — Aux Channel Analyzer Capture

s e - ° * |  Screen example

Open Close  Export Options Filter  Find 2

/1 [LT_96G_Combined_Example] Events: 68 (4267) h 1 F R L L 1 k
SCDC  EDMI-R10 +02:41:11.783912 In Update_0 (97.14 Xbps) a Type: scpc S OWI ng In

SCDC  HDMI-R10 +02:41:11.784076 < 43 (97.14 kbps) Start Time: +02:42:19.523182

oo o sasiaiiiekisse | amtes G714 10 weninn BT Training transactions
e e . =
peogi=ieiibrnstieoll b captured at 24G per

EDDC  EDMI-R10  +02:42:19.347876 || W Segment 00 (97.14 kbps) Bit MName value Description
EDDC  HDMI-R10 +02:42:19.348040 REDID 00 (97.2d kbps) B mmmee cmemmmememem e ————— | 96G a re ate

EDDC  HDMI-R10 +02:42:19.348204 < 128 bytes (97.14 kbps) Clock_Detected ¥(1) ane, gg g .
EDDC  EDMI-R10  +02:42:19.459449 || W Segment 00 (97.14 kbps) Ch0_La0_tocked (o)

0

1 - -

2 Chl_Lnl_Locked N(0) .

;S Sh FRL Read
HDMI-R10  +02:42:19.459941 || < 128 bytes (97.14 kbps) 4 Lana3 Iocked N(0) ‘ OWIng ea.

e N N ]
g
a

10 EDDC HDMI-RIO  +02:42:19.459777 || R EDID 80 (97.14 kbps)
11 EDDC

12 SCDC HDMI-R10 +02:42:19.521708 R Sink Version (97.14 khpx) 1) S@rVi

13 ScDC  HDMI-R10  +02:42:19.522035 [] < 01 (97.14 kbps) 6  FLT ready () fl ag Set
14  SCDC  EDMI-RI0  +02:42:19.522199 || W Source Version 01 (97.14 kbps) DTS odaratT L) .
15 scpc HDMI-R10 +02:42:19.522527 R Source Test Configuration (97.14 kbps) + START *

16 ScDC  HDMI-RI0  +02:42:19.522691 || < 00 ($7.14 kbps) SR 1o0

17 SCDC  EDMI-RI0  +02:42:19.523018 || R Status_Flags 0 (97.14 bps) * srop +
:42:19.523182 < 41 (97.14 kbps)

19 SCDC  HDMI-R10  +02:42:19.523346 || W config 1 09 (97.14 kbps)

20 scDC  EDMI-R10  +02:42:19.523674 || W config 0 00 (97.14 kbps)

21 scDC  EDMI-R10  +02:42:19.524001 || R update 0 (97.14 kbps)

22 SCDC  EDMI-RI0O  +02:42:19.524165 [| < 01 (97.14 kbps)

23 SCDCU  HDMI-R10  +02:42:19.526459 | Update Reads 9: 01

24 sCDC  EDMI-R10  +02:42:19.549068 Update_0 (97.14 kbps)

25 scDC  EDMI-R10  +02:42:19.549232 21 (97.14 kbps)

26 sSCDC  EDMI-R10  +02:42:19.549560 Status_Flags 1 (97.14 kbps)

27 scDC  EDMI-R10  +02:42:19.549724 65 (97.14 kbps)

28 SCDC  HDMI-R10  +02:42:19.549888 status_Flags 2 (97.14 kbps)

29 SCDC  EDMI-R10  +02:42:19.550215 87 (97.14 kbps)

30 scDC  EDMI-R10  +02:42:19.550379 Update_0 (97.14 kbps)

31  scDc  EDMI-RI0  +02:42:19.550543 21 (97.14 kbps)

32 scDC  EDMI-R10  +02:42:19.550707 Update_0 21 (97.14 kbps)

33  scpc  HDMI-R10  +02:42:19.553164 || R Update 0 (97.14 Xbps) |

34 scDC  EDMI-RI0  +02:42:19.553328 [| < 00 (97.14 xbps)

35 SCDCU  EDMI-R10  +02:42:19.555622 | Update Reads 10: 00

36 SCDC  EDMI-R10  +02:42:19.580689 Update_0 (97.14 kbps)

37 sSCDC  EDMI-R10  +02:42:19.580853 23 (97.14 kbps)

38 sSCDC  EDMI-R10  +02:42:19.581181 Status_Flags 1 (97.14 kbps)

39 scpc  EDMI-R10  +02:42:19 581344 00 (37.14 kbps)

40 sSCDC  EDMI-R10  +02:42:19.581508 status_Flags 2 (97.14 kbps)

41  scDC  EDMI-R10  +02:42:19.581672 00 (97.14 kbps) g < 5 e o Gl (G0t

2 ANWADANAN

AmARAD
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HDMI 2.2 — M42h — Aux Channel Analyzer Capture

s v -« < | & Screen example

Open Close  Export Options Filter

/| [LT_96G_Combined_Example] Events: 68 (4267) V - S h OWi n g F R L Li n k

9  EDDC HDMI-R10  +02:42:19.459449 || W Segment 00 (97.14 kbps) ] Type: SCDC

10 EDDC  HDMI-R10 +02:42:19.459777 R EDID 80 (97.14 kbps) Start Time: +02:42:19.523346

11 EDDC HDMI-R10  +02:42:19.459941 || < 128 bytes (57.14 kbps) LeeEs €10 ) GRE ral n I n ransac IonS
R . Maximum I2C Rate: 97.14 kbps

12 SCDC  HDMI-R10  +02:42:19.521708 R Sink Version (97.14 kbps) = A

13  scDC  HDMI-R10  +02:42:19.522035 || < 01 (97.14 xbps) T “: Pz Ca tu re at 24( ; er

14 scoc HDMI-R10 +02:42:19.522199 W Source Version 01 (97.14 kbps) _on)q

15 scDc  HDMI-R10  +02:42:19.522527 R Source Test Configuration (97.14 kbps) i

Value Description
16 ScDeC HDMI-R10 +02:42:19.522691 < 00 (97.14 kbps)
17 scpe HDMI-R10 +02:42:19.523018 R Status_Flags_0 (97.14 kbps)

o i, 4 e lane, 96G aggregate.
18 SCDC HDMI-R10 +02:42:19.523182 < 41 (57.14 kbps) = 0 .
s | Scoclmur-rio o2 4213 523346 ¢ Showina FRL rate
20 scDe HDMI-R10 +02:42:19.523674 W Cconfig 0 00 (97.14 kbps) © START ¥ WI g

0000 a8 31 09 oo
21  SCDC HDMI-R10  +02:42:19.524001 || R Update 0 (97.14 kbps) « sTOP *

22 scDC  HDMI-R10 402:42:19.524165 < 01 (97.14 kbps) bel n CO nfl u red
23 scpcu HDMI-R10 +02:42:19.526459 Update Reads 9: 01 g g "
24 scoc HDMI-R10 +02:42:19.549068 R Update_0 (97.14 kbps) :’J
25 scDc  HDMI-R10  +02:42:19.549232 || < 21 (97.14 kbps)
26 SCDC HDMI-R10  +02:42:19.549560 || R Status_Flags_1 (97.14 kbps)
27 scDC  HDMI-R10  +02:42:19.549724 || < 65 (97.14 xbps)
28 SCDC HDMI-R10 +02:42:19 5459888 R Status_Flags_2 (97.14 kbps)
29 scoc HDMI-R10 +02:42:19.550215 < B7 (97.14 kbps)
30 SCDC  HDMI-R10  +02:42:19.550379 || R Update_0 (97.14 kbps)
31  ScDC  HDMI-R10  +02:42:19.550543 || < 21 (97.14 kbps)
32  SCDC  HDMI-R10  +02:42:19.550707 || W Update 0 21 (97.14 kbps)
33  scDC  HDMI-R10  +02:42:19.553164 || R Update_0 (97.14 kbps)
34 scoc HDMI-R10 +02:42:19.553328 < 00 (97.14 kbps)
35 SCDCU HDMI-R10  +02:42:19.555622 | Update Reads 10: 00
36 SCDC  HDMI-R10  +02:42:19.580689 || R Update 0 (97.14 kbps)
37 scDc  HDMI-R10  +02:42:19.580853 || < 23 (97.14 xbps)
38 sSCDC  HDMI-R10  +02:42:19.581181 || R Status_Flags_1 (97.14 kbps)
38 scpc HDMI-R10 +02:42:19 581344 < 00 (97.14 kbps)
40 SCDC  HDMI-R10  +02:42:19.581508 || R Status Flags_2 (97.14 kbps)
<
R
<

41 scoec HDMI-R10 +02:42:19.581672 00 (97.14 kbps)

42 scoe HDMI-R10 +02:42:15.582000 Update 0 (97.14 kbps)
43 scpe HDMI-R10 +02:42:19.582164 23 (97.14 kbps)

44 scDC HDMI-R10 +02:42:15.582328 W Update_0 23 (97.14 kbps)
45 scoc HDMI-R10 +02:42:19.582655 R Update_0 (97.14 kbps)
46 scoec HDMI-R10 +02:42:19.582819 < 03 (97.14 kbps)

47 SCDCU  HDMI-R10 +02:42:19.585113 Update Reads 10: 03

48 scpe HDMI-R10 +02:42:19.610180 R Update 0 (97.14 kbps)
45 SCDC HDMI-R10 +02:42:15.610344 < 13 (97.14 kbps)

50 scDC HDMI-R10 +02:42:19.610671 W Update_0 13 (97.14 kbps) ‘_’

< % 19: W Config 1 08 (97.14 kbps)
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HDMI 2.2 — M42h

— Aux Channel Analyzer Capture

ACA Data Viewer X
Open Close  Export Options Filter  Find o

/1 [LT_96G_Combined_Example] Events: 68 (4267)
0  SCDC  EDMI-R10  +02:41:11.783912
1 scpe HDMI-R10 +02:41:11.784076
2  SCDCU  EDMI-R10  +02:41:11.786370
3 scoe HDMI-R10 +02:41:11.846826
4 scpe HDMI-R10 +02:42:19.297742
5  SCDC  EDMI-R10  +02:42:19.297906
6 EDDC HDMI-R10 +02:42:19.347876
7 EDDC HDMI-R10 +02:42:19.348040
8 EDDC HDMI-R10 +02:42:19.348204
9 EDDC HDMI-R10 +02:42:19.4559449
10 EDDC EDMI-R10  +02:42:19.459777
11 EDDC HDMI-R10 +02:42:19.4599%41
12 scDe HDMI-R10 +02:42:19.521708
13 scoe HDMI-R10 +02:42:19.522035
14 scpe HDMI-R10 +02:42:19.522199
15 sSCDC  EDMI-R10  +02:42:19.522527
16 scpe HDMI-R10 +02:42:19.522691
17 scDe HDMI-R10 +02:42:19.523018
is scoe HDMI-R10 +02:42:19.523182
19 scDe HDMI-R10 +02:42:19.523346

R Update_0 (97.14 kbps)

< 43 (97.14 kbps)

Update Reads 24: 43

R Update 0 (97.14 kbps)

R Update_0 (97.14 kbps)

< 01 (97.14 kbps)
Segment 00 (97.14 kbps)
EDID 00 (97.14 kbps)
128 bytes (97.14 kbps)
Segment 00 (97.14 kbps)
EDID 80 ($7.14 kbps)
128 bytes (97.14 kbps)
Sink Version (97.14 kbps)
01 (97.14 kbps)

Source Test Configuration (97.14 kbps)
00 (97.14 kbps)

Status_Flags 0 (97.14 kbps)

41 (97.14 kbps)

Config 1 09 (97.14 kbps)

b

20 SCDC EDMI-R10 +02:42:19.523674

Config 0 00 (97.14 kbps)

21 scpc EDMI-R10 +02:42:19.524001
22 scoe HDMI-R10 +02:42:19.524165
23 sSCDCU  HDMI-R10 +02:42:19.526459
24 scpc HDMI-R10 +02:42:19.549068
25 sCDC EDMI-R10 +02:42:19.549232
26 scpc EDMI-R10 +02:42:19.549560
27 scoc HDMI-R10 +02:42:19.549724
28 SCDC HDMI-R10 +02:42:19.549888
25 SCDC HDMI-R10 +02: 4 550215
30 scpe HDMI-R10 +02:42:19.550379
31 scpc EDMI-R10 +02:42:19.550543
32 scoc HDMI-R10 +02:42:18.550707
33 scpe HDMI-R10 +02:42:19.553164
34 scpc HDMI-R10 +02:42:19.553328
35 SCDCU  HDMI-R10 +02:42:19.555622
36 scpc EDMI-R10 +02:42:19.580689
37 scoc HDMI-R10 +02:42:19.580853
38 scpc EDMI-R10 +02:42:19.581181
39 scoc HDMI-R10 +02:42:19.581344
40 scpe HDMI-R10 +02:42:19.581508
41 sCDC EDMI-R10 +02:42:19.581672

Update_0 (97.14 kbps)
01 (97.14 kbps)

Update Reads 9: 01

R Update 0 (97.14 kbps)

< 21 (97.14 kbps)

R Status_Flags_1 (97.14 kbps)

< 65 (97.14 kbps)

R Status Flags_2 (97.14 kbps)

W
R
<
w
R
<
R
<
W Source Version 01 (97.14 kbps)
R
<
R
<
w
W
R
<

0 (97.14 kbps)

< 21 (97.14 kbps)

W Update_0 21 (97.14 kbps)

R Update 0 (97.14 kbps)

< 00 (97.14 kbps)

Update Reads 10: 00

R Update_0 (97.14 kbps)

< 23 (97.14 kbps)

R sStatus_Flags 1 (97.14 kbps)
< 00 (97.14 kbps)

R Status_Flags_2 (97.14 kbps)
< 00 (97.14 kbps)

B

Type: SCDC
Start Time: +02:42:19.550215
Duration: 164 to 328 us
Maximum I2C Rate: 97.14 kbps
Read, 1 byte
42h: Status_Flags_2

Bit Name Value Description
3-0 Ln2_LTP_req 7 LFSR 2
7-4 1n3 LTP req 8 LFSR 3

* START *

0000 AS 87- I

* STOP *

< ¥ 29: < 87 (97.14 kbps)
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¢ Screen example
showing FRL Link
Training transactions
capture at 24G per
lane, 96G aggregate.

¢ Showing Link Training
pattern being
configured.
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HDMI 2.2 — M42h — Aux Channel Analyzer Capture

ACA Data Viewer X
Open Close  Export Options Filter  Find o

/] [LT_96G_Combined_Example] Events: 68 (4267)
HDMI-R10  +02:42:19.347876
HDMI-R10 +02:42:19.348040
HDMI-R10 +02:42:19.348204
HDMI-R10 +02:42:19.4559449
HDMI-R10 +02:42:19.459777
HDMI-R10  +02:42:19.459941
HDMI-R10 +02:42:19.521708
HDMI-R10 +02:42:19.522035
HDMI-R10 +02:42:19.522199
HDMI-R10 +02:42:19.522527
EDMI-R10  +02:42:15.522691
HDMI-R10 +02:42:19.523018
HDMI-R10 +02:42:19.523182
HDMI-R10 +02:42:19.523346
HDMI-R10 +02:42:19.523674
EDMI-R10  +02:42:15.524001
HDMI-R10 +02:42:19.524165
HDMI-R10 +02:42:19.526459
HDMI-R10 +02:42:19.549068
HDMI-R10 +02:42:19.549232
EDMI-R10  +02:42:15.549560
HDMI-R10  +02:42:19.549724
HDMI-R10 +02:42:19.549888
HDMI-R10 +02:42:19.550215
HDMI-R10 +02:42:19.550379
EDMI-R10  +02:42:19.550543
HDMI-R10  +02:42:19.550707
HDMI-R10 +02:42:19.553164
HDMI-R10 +02:42:19.553328
:19.555622
:19.580689
:19.580853

.581344
581508
:19.581672
:19.582000
:19.582164
:19.582328
119.582655
:19.582819
:19.585113

Segment 00 (97.14 kbps)
EDID 00 (97.14 kbps)

128 bytes (97.14 kbps)
Segment 00 (97.14 kbps)
EDID 80 (97.14 kbps)

128 bytes (97.14 kbps)

Sink Version (97.14 kbps)
01 (97.14 kbps)

Source Version 01 (97.14 kbps)
Source Test Configuration (97.14 kbps)
00 (97.14 kbps)
Status_Flags_0 (97.14 kbps)
41 (97.14 kbps)

config 1 09 (97.14 kbps)
Config 0 00 (97.14 kbps)
Update_0 (97.14 kbps)

01 (97.14 kbps)

Update Reads 9: 01

update 0 (97.14 kbps)

21 (97.14 kbps)
Status_Flags_1 (97.14 kbps)
65 (97.14 kbps)
Status_Flags 2 (97.14 kbps)
87 (97.14 kbps)

Update 0 (97.14 kbps)

21 (97.14 kbps)

W Update_0 21 (97.14 kbps)

R Update_0 (97.14 kbps)

< 00 (97.14 kbps)

Update Reads 10: 00

R Update_0 (97.14 kbps)

< 23 (97.14 kbps)

AW E =D ANADEADNAREADNS

AWA®EADA®R

(97.14 kbps)
Status_Flags 2
00 (97.14 kbps)
Update_0 (97.14 kbps)
23 (97.14 kbps)

W Update 0 23 (97.14 kbps)
R Update 0 (97.14 kbps)

(97.14 kbps)

< 03 (97.14 kbps)
Update Reads 10: 03

B|

Type: SCDC
Start Time: +02:42:19.581344
Duration: 164 to 328 us
Maximum I2C Rate: 97.14 kbps
Read, 1 byte
41h: Status_Flags_l

B

B

Bit Name Value Description
3-0 LnO_LTE_reqg 0 No Pattern Requested
7-4 1Lnl LTP req 0 No Pattern Requested
* START *
0000 AS 00- I
* STOP *

< ¥ 39: < 00 (97.14 kbps)

AVZ0W. TELEDYNE LECROY
Everywhereyoulook™

quantumdata

¢ Screen example
showing FRL Link
Training transactions
capture at 24G per
lane, 96G aggregate.

+ Indicating “No
Pattern Requested”
meaning link training
has been completed.



HDMI 2.2 — M42h — Aux Channel Analyzer Capture

ACA Data Viewer _ o % S |
Open Close  Export Options Filter  Find y:) ‘ C re e n e Xa m p e

/1 [LT_96G_Combined_Example] Events: 68 (4267) . .
9  EDDC HDMI-RL0  +02:42:19.459449 Segment 00 (97.14 kbps) Type: SCDC S OWI ng In

10 EDDC  HDMI-R10 +02:42:19.459777 EDID 80 (97.14 kbps) +02:42:19.610344

Value Description

18 scpe HDMI-R10 +02:42:19.523182
19 sCcDC EDMI-R10 +02:42:19.523346
20 scoc HDMI-R10 +02:42:19.523674

tak Vst £ 97.14 xhpe [raining transactions
12 SCDC  HEDMI-R10  +02:42:19.521708 sink Version (97.14 kbps)
13 SCDC  HEDMI-R10  +02:42:19.522035 01 (97.14 kbps)
15 SCDC  EDMI-R10  +02:42:1%.522527 Scurce Test Configuration (97.14 kbps) Capture at 24G per
16 SCDC  EDMI-R10  +02:42:19.522691 00 (97.14 kbps)
0

Config 1 09 (97.14 kbps) 2 Lotk -
Config_0 00 (97.14 kbps) R Y1) agg reg ate
" .

11 EDDC EDMI-R10  +02:42:19.459941 128 bytes (97.14 kbps) HoE S e e

14 scpc EDMI-R10 +02:42:19.522199 Scurce Version 01 (97.14 kbps)

17 sSCDC  EDMI-R10 +02:42:19.523018 Status_Flags 0 (97.14 kbps) 0  status Update (1) |an e 96G
41 (97.14 kbps) 1 cip update ) ]

21 ScDC  HDMI-R10  +02:42:19.524001 update 0 (97.14 kbps) 5  FLT Update N(0)

AN E = A®AREADADS

22 sCDC  HDMI-RI0  +02:42:19.524165 0L (97.14 Xbps) — .
23 SCDCU EDMI-R10  +02:42:19.526459 | Update Reads 9: 01 o ERIRENE pCH ‘ ShOWI n F R L Start
24 scbec HEDMI-R10 +02:42:19.5459068 Update 0 (57.14 kbps) ] e g

25 scDc  EDMI-R10  +02:42:19.549232 21 (97.14 kbps) SR o . o . .
26 scDC  HDMI-R10  +02:42:19.549560 status Flags 1 (97.14 kbps) e flag Set Indlcatl ng
27 sCDC  HDMI-RI0  +02:42:19.549724 65 (97.14 Xbps)

28 SCDC  HDMI-R10  +02:42:19.549888 Status_Flags 2 (97.14 kbps)

29 scbec HDMI-R10 +02:42:19.550215 87 (97.14 kbps) SOurCe ready tO
30 scDe EDMI-R10 +02:42:19.550379 Update 0 (97.14 kbps)
31 scDc  EDMI-RI0  +02:42:19.550543 21 (97.14 Xbps) H

32 sCDC  HDMI-RI0  +02:42:19.550707 || W Update 0 21 (97.14 kbps) transm It FR L data_
33 SCDC  HDMI-R10  +02:42:19.553164 || R Update 0 (97.14 kbps)

34 ScDC HDMI-R10 +02:42:19.553328 < 00 (97.14 kbps)

35 scpcu EDMI-R10 +02:42:19.555622 Update Reads 10: 00

36 sSCDC  EDMI-R10  +02:42:19.580689 Update 0 (97.14 kbps)

37 sCDC  HDMI-R10  +02:42:19.580853 23 (97.14 Xbps)

38 SCDC  HDMI-R10  +02:42:19.581181 Status_Flags_ 1 (97.14 kbps)
39 SCDC  EDMI-R10  +02:42:19.581344 00 (97.14 kbps)

40 scDe EDMI-R10 +02:42:19.581508 Status_Flags_2 (97.14 kbps)
(41 “scoc  EDMI-R1G  +02:42:19.581672 00 (57,14 kbps)

42 sCDC  HDMI-R10  +02:42:19.582000 Update 0 (97.14 Xbps)

43 SCDC  HDMI-R10  +02:42:19.582164 23 (97.14 Xbps)

44 SCDC  EDMI-R10  +02:42:19.582328 || W Update_0 23 (97.14 kbps)

45 scpe HEDMI-R10 +02:42:19.582655 R Update_0 (97.14 kbps)

46  sCDC  HDMI-R10  +02:42:19.582819 || < 03 (97.14 kbps)

47 scpcu EDMI-R10 +02:42:19.585113 Update Reads 10: 03

48 SCDC  HDMI-R10  +02:42:19.610180 || R update 0 (97.14 xbps)

< 13 (97.14 kbps)
50 scDec HDMI-R10 +02:42:19.610671 Update_0 13 (97

AW A®TARA®D

A®WA®DA®DAS

Eewal < $ 49: < 13 (97.14 kbps)

AZ)W TELEDYNE LECROY quantumdata
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HDMI 2.2 — M42h — Main Link Capture - FRL

HDMI Capture Viewer - o
Decode User/M42h_96g Filtered Open TMDS Segment
Events Find | Time Format: HH:MM:SS.ms.us.ns(.ps) =
DB &bl @@ Q| M < ® > | Marker2 < ® > Rows

00:28:49.306.619.529.679

FRLCBK

FRLPKT

FRLERR

FRLFEC

FRLSEK

FRL-TMDS

00:28:49.290.374.953.104
Time (HEM:S m5.U5.05.p5)

100:28:49.288,923.751.504 00:26:49.280.648.526.819 00:26:49.291.099.728.420

Details | RawData | @ | = = All

Event TimeStamp F/Bl  Line  Pix/Ofs Type SubType Description

91 00:28:49.288 0 0 FRL FRLSBK  Super Block 2044 characters
00:28:49.288, 0 0 FRL FRL-LR  FRL Link Rate 24 Gbps
00:28:45.288 1] 4] FRL FRLCBK Character Block 0 Start
00:28:49.208.571 848,471 O 0 FRL ACTIVE 33 Video data characters
00:20:49.268.571.8%6.486 O 33 FRL Gap 18 GAP characters
00:26:49.208.971.860.857 O 51 FRL ACTIVE 33 Video data characters
00:28:49.268,571. 868,872 0 84 FRL GAP 18 GAP characters
00:26:49.268.571.873.243 0 102 FRL ACTIVE 33 Video data characters
00:28:49.288 L] 135 FRL GAP 18 GAP characters
00:28:45.288 0 153 FRL ACTIVE 33 Video data characters
00:28:49.268.571.893.643 O 186  FRL Gap 18 GAP characters
00:28:49.208.571.898.015 O 204  FRL ACTIVE 33 Video data characters
00:28:49.708.971.906.029 O 237 FRL Gap 18 GAP characters
00:28:49.288.571.910. 400 ) 255 FRL ACTIVE 33 Video data characters
00:20:49.208.571.518.415 O 288 FRL Gap 18 GAP characters
00:20:49.208.971.922.786 0 306  FRL ACTIVE 33 Video data characters
00:28:49.2608.571.930.800 O 335 FRL GaP 18 GAP characters
00:28:49.708.971.935.172 0O 357  FRL ACTIVE 33 Video data characters
00:28:49.288.971.943.186 ] 390 FRL GAP 18 GAP characters

. 20 00:28:49.288.571.547.558 O 408 FRL ACTIVE 33 Video data characters

I"‘ TELEDYNE LECROY quantumdata

Everywhereyoulook

X

178 >

00:26:49.21.626.154.705

]

¢ Screen example showing
FRL Main Link capture at
24G per lane, 96G
aggregate.

¢ Showing Aggregate Link
Rate of 96G.



HDMI 2.2 — M42h — Main Link Capture - FRL

onamin [ .5 . & Screen example showing

Decode Jser, Open TMDS & Segment 178 >

Events Find  Timi

(5T &% "o e 0 < &> s 0 < 5 [om FRL Main Link capture at
| x ; 24G per lane, 96G
aggregate.

SRSl 000 T I 7 I e ¢ Showing zoomed out
SRS |0 000 OO e g e RN T REA view of capture.

FRLFEC

|
FRLTMOS
00:28:49.304.016.345.002 00:28:49.304.741.116.5% 00:28:49.305.467.546.602 00:26:49.306.192.316.144 00:26:49.306.918.748.203
“Time (H:M:S.ms.us.n.ps)
Details = Raw Data e | oAl
Event TimeStamp /Bl line  Piw/Ofs  Type SubType Description j
2818527  o0:28:49.303.467.57.002 32 869  FRL Gap 13 GAP characters
| » 2818528 00:28:49.305.467.524.259 32 882 FRL ACTIVE 33 Video data characters
2818528 ooizeies. 32 915  FRL Gap 13 GAP characters
2818530 00:28:49. 32 928 FRL ACTIVE 33 Video data characters
| o 2818531  oo2s.as.s0s.asrsesaas 32 961  FRL cap 13 GAP characters
< 2818532 32 574 FRL ACTIVE 33 Video data characters
| » 2818533 32 1007 FRL GAP 5 GAP characters
| « 2818534 32 1012  FRL FEC FEC Parity bytes B
2818535 32 1020 FRL FRICBK  Character Block 2 Start
= 2818536 32 1020 FRL cap 8 GAP characters
2818537  00:28:43.303. 32 1028  FRL ACTIVE 33 Video data characters
| » 2818538 00:28:49.305. 32 1061 FRL GAR 13 GAP characters
2818539 00:20:43.305 32 1074 R ACTIVE 33 Video data characters
2818540  o0:28:49 32 1107 FRL Gap 13 GAP characters

ab10
1010
10ab

1010
10ab
ab10
1010 10ab abl0 1010

I’~‘ TELEDYNE LECROY quantumdata
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HDMI 2.2 — M42h — Main Link Capture - FRL

S — ey | @ Screen example showing

5T s o s D 8 5 ez 0 0> wom FRL Main Link capture at
— 24G per lane, 96G

aggregate.

o ¢ Showing zoomed in view

:epe el of FRL structure.

FRLSEK

FRuEC
FRLTMDS
100:26:49.304.511.566.336 00:28:99.304.911.686.975 00:28:49.304.911.807.852 00:28:49.304.911.928.532 00:28:49.304.912.049.448
i (HeM:S.ms.us.n6p6).
Details = Raw Data o « All
Event TimeStamp FI/BI Line  Pix/Ofs  Type SubType Description :I
2818527 ovizsas.sos.aerszice 32 865  FRL  Gae 13 GAP characters
2818528 ovi2sidvos.aenszezss 32 882 FRL  ACTIVE 33 Video data characters
2818529 onizeids.30s 32 915 FRL  cae 13 GAP characters
2818530  on:zs:a.s0s 32 928 FRL = ACTIVE 33 Video data characters
= 2818531  o0izei4s.303.467 32 961  FRL  GAP 13 GAP characters
2818532 00:28:49.305.467. 546. 602 32 974 FRL ACTIVE 33 Video data characters
2818533 ooizesds.s0s 3z 1007 FRL  cae 5 GAP characters
2818534 00:28:49.305 32 1012 FRL FEC FEC Parity bytes D
@ 2818535 00:28:49.305. 32 1020 FRL FRLCBK Character Block 2 Start
2818536 00:28:49. 305, 32 1020 FRL GAP 8 GAP characters
2818537  onizsas.os.aensseis 32 1028 FRL  ACTIVE 33 Video data characters
2818538 00:28:49.305. 32 1061 FRL GAP 13 GAP characters
2818539 on2su4n.30 32 1078 FRL  ACTIVE 33 Video data characters
2818540  ovizmas.sos.aerme2 32 1107 FRL  cae 13 GAP characters
DpaTa:

6£03 3500 d29b bbaf
7df8 a3le 4c56 ada7

~‘ TELEDYNE LECROY quantumdata
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HDMI 2.2 — M42h — Main Link Capture - FRL

HDMI Capture Viewer - o X
Decode 1/M4 Sample Open | TMDS | Segment < 1/8 >
Events | Find | Time Format: HH:MM:SS.ms.us.ns(.ps) =

O &b @ Q| 1 < ® > Ma < ® > Rows

Vic lanking characte

FRLSBK

FRLCEK

FRLPKT

FRLFEC

FRLTMDS

DEPRE

VD-PRE

100:28:49.304.994,975.798 00:28:49.304.994,981.711 00:28:49,304,994,967.637

Time (HM:5.ms.us.ns.ps)

00:28:49.304,994.993.550 00:28:49,304.994,909.477

Details = Raw Data « | oAl
Event TimeStamp f/BI  Line  Pi/Ofs  Type SubType Description :I
2779051 00:28:49.304.994.980.221 4 1010 FRL HSYNC 8 HSYNC
2779092 00:28:49.304.994.980.221 4 1010 FRL VSYNC 8 VSINC
2779093 00:28:49.304.994.980. 464 4 1012  FRL FEC FEC Parity bytes
2779094 304.994.962. 407 4 1020 FRL FRLCBK Character Block 2 Start
© 2779095 .300.994.982.407 4 1020 FRL BLANK 31 video Blanking characters
2779096 304,994,962, 407 4 1020 FRL HSYNC 80 HSYNC
2775087 Swwsstcses w714 020 m  vemc 140 veme B
2779098 .30.954.585.507 4 1020 FRL DIEREAM 20 DI preamble.
2775099 093067 4 1020 FRL pIzca 2 DI Leading Guard Band
® 2779100 304.994.989. 936 4 1051 FRL GAP 301 GAP characters
2779101 304.995.063.036 4 1352 FRL BLANK 33 Video Blanking characters
B

CB XOVER DATA:31
#
DATA

001f 001f 001f 001f
001f 001f 001f 001f
001f 001f O0le 00le
00le 0006 O43e 043e
042e c20e c20e 8022
8406 8402 8022 B442
8002 8802 8846 8002
8406 8442 8002

“TELEDYNELECROY quantumdata

Everywhereyoulook

¢ Screen example showing
FRL Main Link capture at
24G per lane, 96G
aggregate.

¢ Showing zoomed in view of
blanking area.



HDMI 2.2 — M42h — M

ain Link Capture - TMDS

HDMI Capture Viewer

Decode | Images = Timing
Events = Find ime Form,
(5]

HH:MM:SS.ms.us.ns(.ps) =

Rows

< ® > | Marke < ® >

** Event no

Filtered

Open

T™DS

orexT

vswe

HSWC

100:28:49.366.248.027.994

Details = Raw Data = Al

Event TimeStamp Fr/t

41409 00:20:49.367.990.270.000 3

41410 00:28:45.368.001.960.000 3

o 41411 00:28:45.368.008.740.000 3

41412 00:28:49.368.009.530.000 4

41413 00:26:43.368.009.530.000 4

- 41414 00:28:49.368.009.630.000 4

41415 00:28:43.368.009.643.468 4

o 41416 00:28:45.368.009.656.5% 4

| » 41417 00:28:49.368.013.320.000 4

| o 41418 00:28:49.366.017.110.000 4
colorimetry

non-uniform picture scale
quantization range

extended colorimetry

video format.

IT content

IT content Type

YcC quantization range

pixel repetition

line number of end of top bar
line number of start of bottom bar
pixel number of end of left bar
pixel number of start of right bar

HB: 82 c2 0d 00 |

SPO: 69 02 26 04 c7 00 00 £f
SP1: 00 e1 10 00 00 01 ls £f
SP2: 00 00 00 00 00 00 00 £f
SP3: 00 00 00 00 00 00 00 £f

M

3

00:28:49.368.009.643.468
Time (H:M:S.ms.us.ns.ps)

49.367.127.829.093

Line  Pix/Ofs Type SubType Description
4397 © ™DS  HSYNCG HSYNC 176 clocks
4398 © ™S ESYNC HSYNC 176 clocks
4399 © ™DS  HSYNC HSYNC 176 clocks
o (] ™DS  HSYNC HSYNC 176 elocks
20 o T™DS  VSYNC VSYNC 180000 clocks
° 224 T™OS  AVI IF  AVI InfoFzame
o 256 m™Ds  VEN Vendor-specific InfoFrame
o 288 mms  cee General Control Packet (GCP)
1 ] T™DS  HSYNC HSYNC 176 clocks
2 0 T™DS  HSYNC HSYNC 176 clocks
no data
not known
limited

XVYCC601 Not used - Colorimetry (C) bits are not set to 3
VIC=189 (7680x4320p & 59.94Hz/60Hz)

no data

graphics Not used - IT content bit (IT) bit is set to 0
limited range Not used - Y bit (Y) bit is set to 0

4321
[
7681

I’~‘ TELEDYNE LECROY quantumdata
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00:26:49.368.889.444.567

FRL

00:26:49.369.771.256.942

¢ Screen example showing
TMDS view of capture.

¢ Showing AVI infoframe
contents.



HDMI 2.2 — M42h — Main Link Capture - TMDS

HDMI Capture Viewer = o X
Decode | Images = Timing er/Ma ample/TM Filtered | Open | FRL
Events Find Format: HH:MM:SS.ms.us.ns(.ps) «

O|H E p|lQQ| < ® > wma < ® > Rows

TMDS

vsvie

HSYNC

00:25:43.366.009.670.317

I00:28:49.368.009.569.708. 26:49.368.009.616.557 00:25:49.368.009.643.468 00:26:49.368.009.607.228

Time (HEM:S. ms.us.ns.ps)
Details Raw Data All
Event TimeStamp F/BI  Lline  Pix/Ofs Type SubType Description
- 41409 00:28:49.367.9%8.170.000 3 4397 0 ™DS  HSYNC HSYNC 176 clocks
- 41410 00:28:49.368.001.960.000 3 4398 0 T™™MDS  HSYNC HSYNC 176 clocks
s 41411 00:28:49.368.005.740.000 3 4399 0 m™DS  ESYNC HSYNC 176 clocks
s 41412 00:28:49.360.009.530.000 4 [ o m™DS  ESYNG HSYNC 176 clocks
41413 00:28:45.368.009.530.000 4 20 o m™Ds  vsync VSYNC 180000 clocks
o 41414 00:28:49.368.009.630.000 4 [ 224  TMDS  AVI IF  AVI InfoFrame
- 41415 00:28:49.360.009. 643,468 4 [ 256 mos  vEN Vendoz-Specific InfoFrame
s 41416 00:26:45.368.009.656.936 4 o 288 mms  coe General Controel Packet (GCE)
41417 00:28:49.366.013.320.000 4 1 o m™DS  ESYNC HSYNC 176 clocks
41418 00:20:49.360, 017,220,000 4 2 ) m™DS  ESYNG HSYNC 176 clocks
cheex sum invalid
length 13
scan info all active pixels & lines are displayed
Bar Info no Data
| active infe ne data
| ReB/¥CE indicator RGB
active format not defined
picture aspect ratio 16:9
| colorimetry no data

non-uniform picture scale:

quantization range

extended colorimetry XVYCC601 Not used - Colorimetry (C) bits are not set to 3
rmat

VIC=199 (7680x4320D & 59.94Hz/60HZ)

EB: 82 c2 0d 00 |
SPO: 69 02 28 04 €7 00 00 £f
SP1: 00 el 10 00 00 01 le ££f

SP3: 00 00 00 00 00 00 00 ££

¢ Screen example showing
TMDS view of capture.

¢ Showing zoomed in area
of AVI infoframe.

I"‘ TELEDYNE LECROY quantum data
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HDMI 2.2 — M42h — Main Link Capture — FRL Event Types

Decode Event Selection . ¢ Screen example a" the FRL
Events SelectAll  Clear Al Event types.
Packets (10) Link Rate (1) (") H-Sync (0)
InfoFrame (20) [_] Super Block (0) [] V-Sync (0)
Il | CharacterBlock (0) (] Encryption Enable (0)
BDG (0) [_] Gap (0) ("] Video Preamble (0)
[_] Active (16785408) [_] Video Guard Band (0)
A c: ok (205736) [ Data Island (10)
Other (45120)  EESTFII() (] DI Preamble (0)
Misc (0) ("] FEC Error (0) [C1 DI Leading GB (0)
(") Error (0) ("] DI Trailing GB (0)
[ SELECT ALL CATEGORIES & EVENTS J [ CLEARALL CATEGORIES & EVENTS J m I_

"~‘TELEDYNE LECROY quantumdata
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HDMI 2.2 — M42h — Main Link Capture — TMDS Events

Decode Event Selection <| | ® Screen example all the TMDS
: Events Select All  Clear Al InfoFrame Event types.
| Packets (10) 8 Audio InfoFrame (0)
InfoFrame (20) 8 AVI InfoFrame (10)
Control (45929) MPEG Source InfoFrame (0)

Source Product Descriptor InfoFrame (0)

DDC (0)

& Vendor Specific InfoFrame (10)

FRL (17091157)
HDR InfoFrame (0)

Other (45120)

Misc (0)

| SELECT ALL CATEGORIES & EVENTS | | CLEAR ALL CATEGORIES & EVENTS | | oK '_

"~‘TELEDYNE LECROY quantumdata
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HDMI 2.2 — M42h — Main Link Capture — TMDS Events

Decode Event Selection X L 4 SCI’een exam ple a” the TM DS
Events Select All Clear All CO ntrOI EVG nt types .
Packets (10) AVMUTE (0)

InfoFrame (20) Encryption Enable (0)

| (4592) B H-Sync (45919)
V-Sync (10)
B ENC_EN Transition (0)
ENC_DIS Transition (0)

DDC (0)

FRL (17091157)

Misc (0)

l SELECT ALL CATEGORIES & EVENTS J [ CLEARALL CATEGORIES & EVENTS J o] il CANCEL I

"~‘TELEDYNE LECROY quantumdata
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HDMI 2.2 — M42h — Main Link Capture — Video Frames

I HDMI Capture Viewer - o X | ‘ Screen example
Boonn showing FRL Main Link

7680 x 4320, Progressive, (8 bpc), RGB

Mgl NN NNR capture.

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ + Viewing Video Frames
‘ captured.

”“TELEDYNE LECROY quantumdata
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HDMI 2.2 — M42h — Main Link Capture — Video Frames

- HDMI Capture Viewer -

Decode | Images Timing A /User/M42h_96g_Sample/TMDS Filtered Open | FRL
Export Image Data

Field 0 Field 1

7680 x 4320, Progressive, (8 bpc), RGB

Field 2 Field 3 Field 4 Field 5 Field 6 Field 7

Video Image Viewer

Fit + CIEPlot @&

Capture: TMDS — Field #1 7680 x 4320, Progressive, (8 bpc), RGB

Range: Full

Colorimetry: ~  Override o)

Follow

Cursor: (4341,38)
1.gb = 0x00AB, 0x0010, 0x0010 (171,16, 16)

= Previous = Next 4 Up & Down 4 Left & Right

L

"~‘TELEDYNE LECROY quantumdata
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& Screen example
showing FRL Main Link
capture.

¢ Viewing a Video Frame
captured.



HDMI 2.2 — M42h — Main Link Capture — Timing Analysis

- - « | & Screen example showing
[Fames s B FRL Main Link capture

Video Format

Format VIC BPP HF(kHz) I/P Htotal Vtotal Hactive HS-F HS-W VActive VS-F VS-W HS-P VS-P HToV PF(MHz) . M
4320p59 199 24 2640 P 9000 4400 7680 552 176 4320 16 1800.. Pos Pos 0 237599 VI e O ral I l e a n I n e
timing

ming.

CTA Name Frame  TimeStamp Duration VFHz HFkHz Vtotal Vactive PFMHz ~ HS-W VSync StartVid HToV EncrStart Encrlen Vfront Vback
7680x4320p @ 59.94Hz/60Hz 1 00:28:49.318.009.315 00:00:00.016.666.000 6000 26400 4400 4320 2375990 176 20 64 0 0 0 16 44

[ 7680x4320p @ 59.94Hz/60Hz 2 00:28:49.334676054  00:00:00016666000  60.00 26400 4400 4320 2375990 176 20 64 0 0 0 16 44

[ 7680x4320p @ 5994Hz/60Hz 3 002849351342792 _ 0000:00016666000 4320 2375900 176 20 64 0 0 0 16 44 |

@ 59 4 00:28:49. 6,000 4320 2375990 176 20 64 0 0 0 16 44

| 7680x4320p @ 59.94Hz/60Hz 5 00:28:49.384676270  00:00:00.016.666.000 4320 2375990 176 20 64 0 0 0 6 4
7680x4320p @ 5094Hz/60Hz 6 00:28:49401343009  00:00:00.016.666.000 4320 237599 176 20 64 0 0 0 6 4
7680x4320p @ 59.94Hz/60Hz 7 00:28:49418009.748  00:00:00.016.666.000 4320 2375990 176 20 64 0 0 0 6 4

Line Statistics Sync

Frame Line  TimeStamp Duration HTotal TMDS HTotal HSync Width HBack HActive

3 000 00:28:49.351.346580  00:00:00.000.003.788 9000 9000 176 0 0 1

3 001  002849351350368  00:00:00000003788 9000 9000 176 0

3 002  002849351354156  00.0000000003768 9000 9000 176 0 [

3 003 0028:49351357.944  00:00:00000003788 9000 9000 176 0 0

3 004  0028:49351361.731  00:00:00.000003.788 9000 9000 176 0 0

|3 005  0028:49351365519  00:00:00000003788 9000 9000 176 0 0

3 006  00:28:49351369307  0000:00000003788 9000 9000 176 0 0

3 007 00:28:49.351.373.095 00:00:00.000.003.788 9000 9000 176 0 0

3 008 00:28:49.351.376.883 00:00:00.000.003.788 9000 9000 176 0 0

3 009  0028:49351380671  00:00:00.000003.768 9000 9000 176 0 0

3 010  0028:49351384459  0000:00000003788 9000 9000 176 0 0

3 011 00:2849351388247  00:0000000003788 9000 9000 176 0 0

3 012 002849351392035  00:0000000003768 9000 9000 176 0 0

3 013 0028:49351395822  00:00:00000003788 9000 9000 176 0 0

3 014 0028:49351399610  00:00:00.000003.788 9000 9000 176 0 [

3 015 002849351403398  00:00:00000003788 9000 9000 176 0 0

3 016 002849351407.186  00:00:00000003788 9000 9000 176 0 0

3 017 0028:49351410974  00:00:00000003788 9000 9000 176 0 0

3 018 00:28:49.351.414.762 00:00:00.000.003.788 9000 9000 176 0 0

3 019 0028:49351418550  00:00:00000003.788 9000 9000 176 0 0

3 020  0028:49351422338  0000:00000003788 9000 9000 176 0 0

3 021 00:2849351426126  00:0000000003788 9000 9000 176 0 0

3 022 002849351420914  00:0000000003768 9000 9000 176 0 0

3 023 0028:49351433701  00:00:00000003788 9000 9000 176 0 0

3 024 0028:49351437.489  00:00:00000003768 9000 9000 176 0 0

3 025  002849351441277  0000:00000003788 9000 9000 176 0 0

3 026  002849351445065  00.0000000003788 9000 9000 176 0 0
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