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quantum Product Family...Our Mission:

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

°>> <TIME TO INSIGHT™
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What is Time-to-Insight?

>> <TI|VIE TO INSIGHT™

. Time-to-Insight saves time
and money. It involves the
following:

Quick Insight: Provides at-a-
glance information—insight—
into the basic functioning of an
HDMI video device or system.

Deep Insight: Provides full
visibility—insight—into the low
level protocol to verify the proper
functioning of an HDMI device to
improve interoperability.
Compliance Tests: Provides
required test suites for HDMI,
Logo program.
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Quick Insight — Example 1 )> <T|METO INSIGHT"

¢ Quick Insight Solutions Include: M41h Video
! . . HDMI 2.1 source Analyzer/Generator
Real Time analysis views of development .
incoming videos streams.

Essential status information on
dashboards, and status panels.

Device emulation of sources and S ——
sinks (displays).

AVI InfoFrame

¢ A Few Examples: - P
HDMI Real Time view w/ status

bar at top. Shows incoming video
and metadata from a source
device.

@ DeepColor GCP: 3 (2) 108

e P Cl; Ref SetRef
p— ause ear et Re

General Control Packet (GCP)
op bar: -
b

bar
of bottor <1227 @ vsr0(0)126
of end of left b S€T .

of start of rigf color Pause Clear Ref  SetRef
03 od 15 | Pixel yendor-specific InfoFrame
{2 Bs [0 c7 00 00 [HB: |check sum:

: L verified
::;f gg :: :g gg gg g; ;: 7SPO: | 24bit IEEE Registration ID:  HDMI LLC OUI [0x000c03]
spz: 00 86 06 00 00 66 0o ¢ SP1: [HOML Video Format: no additional HDMI video format is present
* Sp2: |length of HDMI VS infoframe: 5

sp3: HB: 81 61 5 f4 |
SPO: 6a 83 6c 00 00 00 00 0C [j....... |
SP1: 00 00 00 00 00 00 00 00 |........ |
SP2: 00 00 00 00 00 60 00 00 |........ |

E SP3: 00 00 00 00 00 €0 60 60 \ ........ \
| |
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Quick Insight — Example 2 >> <T|METO INSIGHT"

HDMI UHD Display

& Quick Insight Solutions Include: Ma1h Video

Real Time analysis views of Analyzer/Generator
incoming videos streams.

Essential status information on
dashboards, and status panels.

Device emulation of sources and
sinks (displays).
¢ A Few Examples:

HDMI FRL link training control &
status with connected display.

eeeeeeee

rrrrr Force Link Train at

Lane / Rate
FRL Off

3 Lanes /3 Ghps

3 Lanes / 6 Gpbs

4 Lanes / 6 Gbps

4 Lanes /8 Gbps
sssss /10Gbps

anes /12 Ghps
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Quick Insight — Example 3 >> <T|METO INSIGHT"

+ Quick Insight Solutions Include: MA41h Video HDMI UHD TV

Real Time analysis views of Analyzer/Generator
incoming videos streams.

Essential status information on
dashboards, and status panels.

Device emulation of sources and

sinks (displays).

¢ A Few Examples:
HDMI EDID and SCDC data view o
of connected sink device. ® -

image Ctrl
CEC Ping
CEC Tester
UHDA Test
HDR Lab
HDR10+
Dolby Vision
Editors
Scripts

o]
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Deep Insight — Example 1 )><T|METO INSIGHT ™

¢ Deep Insight offers: M41h Video
In depth analysis of the low level HDMI 2.1 source Analyzer/Generator
protocol operation over the main development

: Sty : board

video transmission link.
Analysis of connection sequence
protocol transactions over the R e
auxiliary channel. a0 < 8 > e € o5 T

¢ A Few Examples: - E—
HDMI capture & analysis of |- - - ~ -
HDMI 2.1 Fixed Rate Link (FRL) = !
transmission providing full - = "
visibility into the FRL and TMDS S
protocol stream. TomEmes 7T E BR S E

cioec] 3
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Deep Insight — Example 2 )> <T|ME TO INSIGHT "

¢ Deep Insight offers: HDMI UHD TV

In depth analysis of the low level M41h Video
Analyzer/Generator

protocol operation over the main
video transmission link. s —

Analysis of connection sequence
protocol transactions over the

auxiliary channel D
y 3 Open Close  Export Options. Filter  Find
[My_FRL_LT_1] Events: 135 (201)
. 0 SCDC  HDMI-R10  +02:22:44.487186 || R Update 0 (48.71 kbps) Type: scDC
‘ eW Xal I Ip eS 3 SCDC  HDMI-R10  +02:22:44.487513 < 01 (48.71 kbps) i 402:22:44.767839
! 2 EDID HDMI-RI0  +02:22:44.537648 || W Segment 00 (48.71 kbps) g ::?7:"‘;:: 2
- . 3 EDID EDMI-R10  +02:22:44.537975 || R EDID 00 (48.71 kbps) R
An aIySIS Of H D M I 2 1 FR L LI nk 4 EDID HDMI-R10  +02:22:44.538467 | < 128 bytes (48.71 kbps) Mo Atatus Wiase'D
1 H EDID HDMI-R10  +02:22:44.662328 || W Segment 00 (48.71 kbps) S
- 5 1 6 EDID HDMI-RI0  +02:22:44.662656 R EDID 80 (48.71 kbps) Bit Name Value Description
7 EDID HDMI-R10 +02:22:44.663147 < 128 bytes (48.71 kbps) - -
Traini ng transactions. e e e T

9 SCDC  HDMI-R10  +02:22:44.737529 || Address OxAS NACKed ; 3‘:—:‘1’-::3:: ::g;
10 scpe HDMI-R10 +02:22:44.737857 Insufficient Data 3 chZ-an-Locked N(0)
11 SCDC  EDMI-R10  +02:22:44.738021 || Insufficient Data 4 Lane3 tocked N(0)
12 scoc HDMI-R10 +02:22:44.747032 Address OxA8 NACKed 5 0 Reserved
13 SCDC  HDMI-R10 +02:22:44.757190 Address OxA8 NACKed 6  FLT ready (1)
14  SCDC  EDMI-R10  +02:22:44.767512 || R Status Flags 0 (48.71 Xbps) 7__DSC DacodeFail )
5 Scoe mmuanio vos:zz-ad.ver6ss |l dr s Tribes (S
16  SCDC HDMI-R10  +02:22:44.774557 || W Config 1 06 (48.71 kbps) o000 A et A
17  SCDC  HDMI-R10  +02:22:44.775212 || W Config 0 00 (48.71 kbps) + stop *
18 SCDC  HDMI-R10  +02:22:44.775867 || R Update 0 (48.71 kbps)
19 SCDC  HDMI-R10  +02:22:44.776195 || < 01 (48.71 kbps)
20  SCDC  EDMI-R10  +02:22:44.791268 || R Update 0 (48.71 kbps)
21 SCDC  EDMI-R10  +02:22:44.791596 || < 43 (48.71 Xbps)
22 SCDC  HDMI-R10  +02:22:44.795200 || R Update 0 (48.71 kbps)
23 SCDC  HDMI-R10  +02:22:44.795692 || < 63 (48.71 Xbps)
24 SCDC  HDMI-R10  +02:22:44.796019 || R Status Flags_1 (48.71 kbps)
25  SCDC  HDMI-R10  +02:22:44.796511 || < 65 (48.71 Xbps)
26 SCDC  HDMI-R10  +02:22:44.797002 || R Status Flags 2 (48.71 kbps)
27  scDC  EDMI-R10  +02:22:44.797330 || < 87 (48.71 Xbps)
28 SCDC  EDMI-R10  +02:22:44.797822 || R Update 0 (48.71 kbps)
29  SCDC  HDMI-R10  +02:22:44.798149 || < 63 (48.71 Xbps)
30 scoc HDMI-R10 +02:22:44.798641 W Update_0 63 (48.71 kbps)
31 scpe HDMI-R10 +02:22:44.801262 R Update 0 (48.71 kbps) 1 < > 15: < 41 (48.71 kbps)
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HDMI Compliance Tests — Example 1 )> <TI|VIE TO INSIGHT™

+ Compliance Testing Provides: M41h Video
Required test suites to obtain HDMI 2.1 source Analyzer/Generator
industry logo. development

: board .
Detailed test results and logs that
provide insight into the cause of
failures.

¢ A Few Examples:

“ HFR1-12: Source FRL Protocel - Successful FRL Link Training

=/ Compliance Test Results Viewer

Results Name: My_FRL LT Manufacturer: ACME [ HTMIL Report

. & 4@ Tter 01:
Sou rce Com Ilan Ce test Su Ite > © 01: CDF field Source Max FRL Rate is 0 then skip the test.
p . b : FRL Protocol Analyser sets FLT ready to 1
Source reads HF-VSDB before setting FRL Rate to a non-zero value.
Source verifies that sink version is non-zero
Source sets the FRL Rate to a non-zero value
Pl 06: 8.1 Source sets FFE Levels to a value outside of the range of 0 to 3
FRL TE set LTP pattern 8765
FRL TE sets FLT Updatel
FRL TE set LTP pattern 8765
FRL TE sets FLT Updatei

© oy s

5.2 Source sets FFE Levels to a level higher than CDF field Source Max TxFFE

11.1 Source clear FLT update by writing a 1 within 200ms

12.1 Source transmit the requested Link Training patterns on the correct FRL Lanes

13. Scurce starts FRL transmission, including only Gap Characters, with scrambling, Reed-Solomon
15.1 Source clears FRL start

Source FRL Link Trained

HFR1-13

Source FRL Protocol - FRL Link Training - Link Rate Change
» @ Tter 01:
4= HFR1-17: Source FRL Protocol - FRL Link Training - Future Rate Support
4@ TIter 01:

CDF field Source Max FRL Rate is O then skip the test.

FRL Protocol Analyser sets FLT ready to 1.

Source reads HFP-VSDB before setting FRL Rate to a non-zero value.

Source sets the FRL Rate to CDF field Source Max FRL Rate

Source successfully link train to an FRL Rate between 1 and CDF field Source Max FRL Rate

.1 Source does not successfully link train to an FRL Rate that is equal to CDF field Source Max

RN

Open G

Instrument: SS980B [10.30.196.240] ~| & Continue Test Execution

AV W TELEDYNE LECROY uantumdata
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HDMI Compliance Tests — Example 2 )> <TI|VIE TO INSIGHT™

+ Compliance Testing Provides: HDMI FRL UHD Display

! : : M41h Video
Required test suites to obtain Analyzer/Generator
industry logo.

Detailed test results and logs that
provide insight into the cause of
failures.

¢ A Few Examples:

HDMI sink compliance for = — T —
Forward Error Correction (FEC). 85

"\‘TELEDYNE LECROY quantumdata
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HDMI Compliance Tests — Example 3 )> <TI|VIE TO INSIGHT

¢ Compliance Testing Provides: M41h Video

Analyzer/Generator

Required test suites to obtain
lndus.try logo. HDMI 2.1 source SN o
Detailed test results and logs that
provide insight into the cause of
failures. e

—— N

¢ A Few Examples: et e T E—

= _— - — —
1=/ Compliance Test Results Viewer - —— ==

- I+ Test Name / Details Status |l
H DC P 2 2 Com pI | an Ce for H D M I » F/1A-01: Regular Procedure: With previously connected Receiver (With stored Km) Pass
v > |* 1a-02: Regular Procedure: With newly connected Receiver (Without stored Km) . pass
4 |- 1n-03: Regular Procedure: Receiver disconnect after AKE Tnit

source devices. Eoscon: &

» Clear Ready
HPD Deasserted regular ts:4104052776.96 us
HPD Asserted regular ts:4104202833.92 us
UNAUTH: :ENTER E
UNAUTH : HDMI /VIDEO Present
UNAUTH:MSG RD:ENC DIS ts:4104756582.40 us
UNAUTH:MSG RD:VERSION ts:4104756582.40 us
UNAUTH:MSG:Encryption disabled
UNAUTH:RCVD:AKE_Init ts:4105452359.68 us
UNAUTH: *#Test Cond.** hpd
HPD Deasserted irregular ts:4105452533.76 us
HPD Asserted irregular ts:4105652561.92 us |
UNAUTH:RCVD:ARE Init ts:4105561569.28 us
UNAUTH: *%Test Cond.** ake_init
UNAUTH:Eneryption Disabled I
IS 1= 1a-04: Regular Procedure: Receiver disconnect after Km

> |* 1a-05: Regular Procedure: Receiver disconnect after locality check
4 ]= 1A-06: Regular Procedure: Receiver disconnect after Ks
@ Iter o1:
1A-07: Regular Procedure: Receiver sends REAUTH REQ after Ks
1a-08: Irregular Procedure: Rx certificate not received.
1A-09: Irregular Procedure: Verify Receiver Certificate

BEEEREREREARAR

I Instrument: | SS0808 [10.20.196.240]

LT

uantumdata
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guantumdata M41h Video Analyzer/Generator
Test Setups
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M41h Test Setup — HDMI Source Testing

e Source testing

Use connected HDCP 2.3 Esctairial DISGlay
compatible display to view M41h for ATP Manager
ATP Manager Graphical User
Interface.

Connection either to DisplayPort

or HDMI port on back of M41h. HDMI Source

Use Keyboard and mouse to Device Under Test

control ATP Manager GUI running e =
on the connected display. -’

Keyboard & Mouse
for Controlling
ATP Manager

"\‘TELEDYNE LECROY quantumdata
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MA41h Test Setup — HDMI Sink Testing

¢ Sink testing
Use connected M41h ATP HDMI Sink (UHD TV)
Manager graphical user interface Device Under Test
installed on host PC.

Use Keyboard and mouse to
control ATP Manager GUI running
on the connected display.

Connect Host PC to M41h via

Ethernet cable, either direct or
through corporate LAN.

Host PC Running
ATP Manager

“PUTELEDYNE LECROY

uantumdata
"“ TELEDYNE LECROY ¢ 3/11/2025 14

Everywhereyoulook™



M41h Test Setup — Passive Monitor TMDS and FRL

« Passive monitoring of DDC
channel

"\

You can monitor the DDC channel
passively in the TMDS mode by
connecting a source to the M41h Rx
port and a sink to the M41h Tx port.

You can optionally monitor the DDC
channel passively in the FRL mode
using a custom cable.

The DDC passive monitoring
enables you to diagnose
interoperability problems between a
source and a display.

The ability to passively monitor the
DDC channel in the FRL mode with
the custom cable is especially
important for FRL link training and
HDCP authentication interoperability.

TELEDYNE LECROY quantumdata
Everywhereyoulook™

M41h

To TE In/Rx
HDMI FRL Source DUT HDMI DDC

e — —

Custom HDMI cable (932885-00)

=3

HDMI FRL Sink DUT
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MA41h Video Analyzer / Generator for HDMI 2.1 Testing

¢ Provides both Protocol Analysis for FRL / TMDS source
testing and Video Generation for FRL / TMDS sink
testing.

¢ Supports Real Time view of incoming video and
essential video parameters.

¢ Protocol Analyzer provides deep visibility into the HDMI
2.1 Fixed Rate Link (FRL), FRL with Display Stream
Compression (DSC) and TMDS video, audio, metadata,
control data and protocol data.

¢ Monitors DDC activity: EDID, HDCP and FRL link
training with Aux Channel Analyzer (ACA) utility.

+ Video Generator supports HDMI 2.1 FRL and TMDS
outputs up to 1485MHz pixel rate for 8K.

¢ Supports HDMI 2.1 FRL and TMDS compliance testing
for HDMI sources and sinks up to 8K format resolutions.

¢ Supports testing of eARC Tx and Rx devices including
full compliance testing for both Common mode and

Differential mode.

AW\ TELEDYNE LECROY uantumdata
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Table of Contents — Link to Sections

¢ Source Testing ¢ Sink Testing
Real Time Analysis. Video Generation.
Deep Capture Analysis. InfoFrame/Data Island Editing.
DDC (Aux Chan) Monitoring. Audio Generation.
FRL and TMDS Compliance. EDID and SCDC.
HDCP Compliance. FRL and TMDS Compliance.
eARC RXx Testing. HDCP Compliance.
DDC (Aux Chan) Monitoring. eARC Tx Testing.

Passive DDC Monitoring.

“PRTELEDYNE LECROY
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HDMI 2.1 Source Testing
Real Time Analysis
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HDMI Protocol Analyzer — Real Time Analysis

6 658.94 NONE

" HDMI FRL & TMDS Real Time
o s raesi - .

Analysis: e
Enables viewing of the incoming ) swop
video frames. : Timing
Shows essential video metadata ' =
and timing data and FRL link 3
configuration on status bar. N [ cor

| VSIF

AUDHF

HDR-IF

EMP

CVTEM

ACA

"\‘TELEDYNE LECROY quantumdata Back to TOC a11/2005 20
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HDMI Protocol Analyzer — Real Time Analysis

G Protocol Analyzer HDMI RX - RX
t: 89 Type FRL 6 ar Rate: 658.94 HDCP: NONE PassTh: @ A Progressiy
ive: 2380 x 4320 Total: 2496 x 4400 H- F:0 W:0 P V- F:16 W:20 P:+
CTA VIC=199: 7680x4320p @ 60 Hz 16:9 7680 x 4320 Progressive 30 bpp, YCbCr-420, BT.20.0-YCC Not Encrypted

¢ HDMI FRL & TMDS Real Time
Analysis:
Enables viewing of the incoming
video frames.

Shows essential video metadata

version: 3

@ Avi1(1)97

Pause Clear Set Ref

and timing data and FRL Iink EE%:;‘:‘::u EELD::::{VE pixels & lines are displayed
configuration on status bar. Ry — R

active format: not defined

picture aspect ratio: 16:9

Shows incoming Display Stream

non-uniform picture scale: not known
Compression (DSC) frame and axcended colordnetry? D e
video format: VIC=199 (7680x4320p @ 59.94Hz/60Hz)
1 1 'f H 1 IT content: no data
Indlcates I DSC IS actlve. ~ IT content Type: graphics Not used - IT content bit (IT) bit is set to 0@
YCC quantization range : [N €T T WY
pixel repetition: none
line number of end of top bar: [:]
line number of start of bottom bar: 4321
pixel number of end of left bar: e
pixel number of start of right bar: 7681
HB: 82 63 0d 15
spa: [ [z Bs &7 00 00 fe) \IEII -B
SPl: €0 el 10 €0 00 01 le 7b |....... {l
SP2: 00 00 00 00 00 00 00 00 \ ........ |
SP3: 00 00 0P 00 00 00 00 00 |........ |

AW TELEDYNE LECROY quantumdata
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Timing
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HDR-IF
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Protocol Analyzer — Real Time Analysis

"¢ HDMI FRL & TMDS Real Time
Analysis:

Enables viewing of the incoming
video frames.

Shows essential video metadata
and timing data and FRL link
configuration on status bar.

Provides a real time view of
each metadata packet type and
the values and change history
for each parameter.

TELEDYNE LECROY quantumdata

/zer HOMI RX - RX
t: 185 e L6 te: 658.94 HDCP: NONE PassTh: © Progressive
tal: 2496 x 4400 H- F:0 W:0 P V- F:16 W:20 P:+

=5, i 3 .42

RT 2A2A-VCC MNnt Fnrrynted RSO

@ avii1(1)97 B X

Pause Clear Set Ref

AVI InfoFrame Timing
check sum: verified

version: 3

length: 13

scan info: all active pixels & lines are displayed

Bar Info: no Data

active info: no data

RGB/YCC indicator : [ T T PP IY

active format: not defined

picture aspect ratio: 16:9

colorinetry : [T T Y

non-uniform picture scale: not known

quantization range: default (depends on video format)
extended colorimetry:

video format:

IT content:

IT content Type:

YCC quantization range : [N
pixel repetition: General Control Packet (GCP)
line number of end of top bar: -
line number of start of Enttnr LT @ vs:o(0)126

pixel number of end of left b: =
pixel number of start of righi CI?].D
HB: 82 03 6d 15 | pixel Vendor-Specific InfoFrame

spo: ] (2 B8 [ c7 oo oo ;HB: check sum:
::; :g :; ;g :: gg :; ;: ¢{SPO: | 24bit IEEE Registration ID:  HDMI LLC OUI [0x0@aces] )
SPB; 00 00 9O 00 00 00 80 ESPJ': HDMI Video Furmat:. no additional HDMI video format is present
# sp2: length of HDMI VS infoframe: 5

81 081 05 f4 |

& Deep Color GCF: 3 (2) 108

Pause Clear Set Ref

r| Pause Clear Set Ref

verified

SP3: HB:
SP@: 6a 03 Oc 00 00 00 00 0C |j....... |
SP1: 00 00 00 60 00 00 00 80 |........ |
SP2: 00 00 00 60 00 00 00 00 |........ |

RL o 50 o0 o0 o0 o0 o0 o0 |1000000] |

"\

Everywhereyoulook™
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Protocol Analyzer — Real Time Analysis

¢ HDMI FRL & TMDS Real Time T @ et e MUt paoe: & s Progressve
Analysis: e _—

@AV 1(3) 9514

Enables viewing of the incoming — [e&mEs Stop
VldeO frames ;d: Tools: MyM41h (10.30.196.32) 48G Protocol Analyzer HDMI RX - IN/RX —

el Status —
Shows essential video metadata i
and timing data and FRL link | SVols State 7S ® I
configuration on status bar. o e o cop
Provides a real time view of e L .
each metadata packet type and Valid GaP Ches raceived:TES o
the values and change history YA Supex Sock stmictuzeses e

Disparity:lock:CDR Errors CVTEM
Ln_0 :0:NO:NO
Ln_1 :0:NO:NO ml  Aca
Ln_2 :0:NO:NO
Ln_3 :0:NO:NO

for each parameter.

Emulate a variety of EDIDs and
SCDC capability configurations
to test an HDMI source’s
response.

4 Tools

FEC Corrupted Code Block Count:0

FEC Symbol Error Count:0

AW TELEDYNE LECROY quantumdata
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Protocol Analyzer — Real Time Analysis with DSC
"« HDMI FRL & TMDS Real Time [ —

2 2380 4320 2496 4400 ] [:] 16 20 +
o : x4320p @ z 16: x 432 rogressive 3| , YCbCr-4; - ot Encrypted
AnaIySIS ; 57 7680x4326p @ 60 Hz 16:9 7ﬁil1 4320 Prog B bpp, I ar 0(117 ypted DSC
. . . . . Pause Clear Ref Set Ref
Enables viewing of the incoming I —
ata Bytes: = 128
- 3 Version: o
Display Stream Compression C L

bits_per_component:

(DSC) video frames. _

Indicates that DSC is active on e g v

. bits_per_pixel: (7.437500 bits)
the status bar : - g
N pic_width:
¢ - A . slice_height: HDR-IF
" slice_width:
chunk_size:
initial_xmit_delay: 275
initial_dec_delay: 995
_ initial_scale_value: 10
scale_increment_interval: 46304
scale_decrement_interval: 160
first_line_bpg_ofs: 15
nfl_bpg_offset: 8
slice_bpg_offset: 10
initial_offset: 2048
final_offset: 4341
flatness_min_qgp: 7
flatness_max_qp: 16
rc_model_size:
rc_edge_factor: 6
rc_quant_incr_limito: 15
re_guant_iner_Llimitl: 15
rc_tgt_offset_hi: 3
rc_tgt_offset_lo: 3
buf_thresh:
00: 14 28 42

a5 24 98 __Jas

3/11/2025 24
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HDMI 2.1 Source Testing
Capture Analysis

AW TELEDYNE LECROY quantumdata
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HDMI FRL Protocol Analysis
"« HDMI FRL Capture & Store for oo ——

. Decode [1/3] /User/MyB8K_Capture_2 Open | Segment
,
Protocol Analys|s_ S EL L e
M & K| @ ] | Marker1 € @ > Marker2: [ £ @ > Rows

PrOVIdeS graphlcal VIeW Of Vldeo, 0:0:0.027.158.470.595 0:0:0.008.848.741.043 [F:17 L~ P:604] 32 DI length
audio, protocol elements in a ran

K € < > » )

timeline and in table form. | o . N
Shows details of all video and e

FRLFEC

protocol elements. - -
. BT o | e
Assigns precise timestamps to e “ |

;- 10:0:0.008.848.605.426 0:0:0.008.848.677.456 0:0:0.008.848.749.487 0:0:0.008.848.821.518 0:0:0.008.848.893.760
video / protocol elements. s HOR] © | - | - M s
Z . d h . h . Event TimeStamp Fr/Bl  Line Pix/Ofs  Type SubType Description
00m In and out to get NIgN VIEW |z cae e S
or specific view. §eeoel : - =
P H d H f b d d d : :;:::; :: Zj :;z x :::NK z: sV:::ec:I::::;Znuhaxacteza
rOVI eS VI eW O e m e e ® 826896 0:0:0.008.848.933.193 1012 FRL FEC FEC Parity bytes

DATA:

TMDS captured data. |

Supports searching & filtering of
data. e gk e 2o

Enables export of capture data
for sharing with colleagues.

View captured video frames.

Coose ]

AW TELEDYNE LECROY quantumdata
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HDMI TMDS Protocol Capture Analysis
"¢ HDMI TMDS Capture & Store = =

z . Decode Images | Timing /User/My4K_TMDS_Capture Open
for Protocol Analysis:
» & M| & Q| Marker1 ) < @ >  Marker2 < o > Rows

Depicts graphical view of video,  |ossmun 0551920109363 872[F2 1 P02 A orrame
audio & protocol elements in a -
timeline. e | ' e

TMDS Capture shows details of |™

all video & metadata elements. ...
Protocol Capture view shows =
details of low level protocol such |«

10:33:51.928.109.098.258 0:33:51.928.109.201.738 0:33:51.928.109.305.218 0:33:51.928.109.408.698 0:33:51.928.109.512.482
i

aS g u ard b an d S an d p re a.m b I eS . Details | Raw Data | © e Al e

K € < > » )

4 Event TimeStamp F/Bl  Lline  Pix/Ofs Type SubType Description
You can zoom in / out to get a i i e e
. . . g . m 102
high | | f : 2 0 mes  mewc | msmwcss cloas
| evel view or specitic view
2 1014 T™DS AUDSAM Audio Sample Packet(L-PCM and IEC 61937 compressed formats)

check sum: verified

Assigns precise timestamps to

video / protocol elements. e T
Supports search and filtering. :’ e —
Enables export of capture data BT e e

‘SPZ: 00 00 00 00 00 00 00 00 |........ |
SP3: 00 00 00 00 00 00 00 00 I........ |

for sharing with colleagues. | &
cz3)
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HDMI TMDS Protocol Capture Analysis - DSC

¢ HDMI TMDS Capture & Store
for Protocol Analysis:

Depicts graphical view of video,
audio & protocol elements in a
timeline.
TMDS DSC Capture shows
details of the video & the DSC
metadata, the Picture Parameter
Set (PPS) indicated as the
CVTEM packet (right).

HOMI Capture Viewer

Decode Images Timing [1/2] /User/My8K_DSC_Capture_6G/TMDS
Events | Find | Time Format: HH:MM:SS.ms.us.ns(.ps) =

N K M| R Q Maker:: O £ @ > | Marker2: O
0:0:0.043.457.528.795

< ® > Rows
0:0:0.043.457.503.872 [F:1 L:4320 P:4874] CVTEM

- a x

Open | Segment

K € < > » A
TMDS B CVTEM DI
INFO-FR
VSYNC
AVMUTE
ENCR-E
HSNC
0:0:0.043.457.427.501 0:0:0.043.457.461.672 0:0:0.043.457.495.844 4575
Time (HEM:S.ms.us.05.ps)

Details Raw Data = All
Event TimeStamp F/Bl  Line  Pi/Ofs Type SubTyp: Description
= 643918 o: 1855 FRL BLANK 23 Video Blanking characters
* 643920 o: 4320 4874 T™MDS EMP Extended Metadata Packet
= 643921 o 4320 4874 TMDS CVTEM CVTEM
© 643919 o: 67 FRL DI 36 DI length
= 643822 o: 67 FRL BLANK 36 video Blanking characters

251 FRL BLANK 120 video Blanking characters

0
192 (12.000000 bits)
pic_height: 4320

[ciose] )
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HDMI TMDS Protocol Capture Analysis

"¢ HDMI TMDS Capture & Store
for Protocol Analysis:

"\

Depicts graphical view of video,
audio & protocol elements in a
timeline.

TMDS Capture shows details of
all video & metadata elements.
Protocol Capture view shows
details of low level protocol such
as guard bands and preambles.
You can zoom in / out to get a
high level view or specific view.
Assigns precise timestamps to
video / protocol elements.
Supports search and filtering.
Enables export of capture data
for sharing with colleagues.
Timing analyzer shows Line and

TELEDYNE LECROY quantumdata

Everywhereyoulook™

(&) RO &) 2z

8 o] I8 i 8

e || © Legend

0000278 .. [ Marke 1.E]. DM ke 2.E].
cc, 2cal3i2ec

0:0:0.066.592.654.733 [F:4 L:4496 P:190] Active Video 1922 clocks GB chi:2

TMDS

VSYNC
HSYNC
ENCR-E
AVMUTE
obC
CEC

0:0:0.066.604.223.596

PREAM

0:0:0.0865.605.255.393

& Data Decode 57

0:0:0.066.600.312.644

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

0:0:0.066.607.354.441

0:0:0.065.608.401.692

Segren ) Evenss B, Find &, 5me

Packet

@ 13142
o 13144
@ 13143
@ 13145
° 13147
@ 13146
© 13148
@ 13153
@ 13148
@ 13150
@ 13151
@ 13152

[ W Details][ [7J Raw Data ]

T\me(H:M:’Sms.us.ns.ps] Frame Line
0:0:0.066.563.025 645 4 4494
0:0:0.066.575 968 170 4 4494
0:0:0.066.576.560.752 4 4494
0:0:0.066.577 840 189 4 4495
0:0:0.066.590,782.714 4 4495
0:0:0.066.591 375,296 4 4495
0:0:0.066.592.654.733 4 4496
0:0:0.066.605 597 258 4 4496
0:0:0.066,606 189 840 4 4496
0:0:0.066.621.004 384 4 4497
0:0:0.066.635.818 928 4 4498
0:0:0.066,650633.472 4 44099

Pixel

190
2112
0
190
2112
0
190
2112
0

0
0
0

Type

TMDS
TMDS
TMDS
TMDS
TMDS
TMDS
TMDS
TMDS
TMDS
TMDS
TMDS
TMDS

SubType

VIDEO
PREAM
HSYMNC

VIDEO
PREAM
HSYMNC

VIDEO
PREAM
HSYNC
HSYNC
HSYMNC
HSYNC

@ All

Info

Active Video 1922 clocks GB chi:2=2ce33:2¢cc, 2cc133:2cc
preamble chl:2=0ab:354 278 clocks CTL0:3=1:0:0:0 [ video preamble]
HSYNC 44 clocks

Active Video 1922 clocks GB ch:2=2cc133:2¢c, 2cc:133:2cc
preamble chl:2=0ab:354 278 clocks CTL0:3=1:0:0:0 [ video preamble]
HSYNC 44 clocks

Active Video 1922 clocks GB chii2=2cc133:2cc, 2ccl33i2cc

preamble chl:2=0ah:354 8891 clocks CTL0:3=1:0:0:0 [ video preamble|

HSYNC 44 clocks
HSYNC 44 clocks
HSYNC 44 clocks
HSYNC 44 clocks

Back to TOC
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HDMI TMDS Protocol Capture Analysis
"¢ HDMI TMDS Capture & Store s

Decode | Images & Timing /User/TMDS_4K Open

for Protocol Analysis:

Video Format
D t r h I f d Format  VIC 8PP HF(Hz) IP Htotal Viotal Hactive HSF HS-W VAcive VS-F VS-W HS-P VS-P HIoV PF(MHD)
eplc S g a.p ICa VIeW O VI eo, 2160p60 97 24 1350 P 4400 2250 3840 176 88 2160 8 44000 Pos Pos O 5940
audio & protocol elements in a —
CTA Name VFHz HFkHz Viotal Vactive PFMHz  HS-W VSync StartVid HToV EncrStart Encrlen Vfront Vback

Frame TimeStamp Dwration En vV
: g 3840x2160p @ 59.94Hz/60Hz O 0:1734618652430  0:3:0.016.666.000 6000 13500 2250 2160 504000 &8 10 &2 0 0 8 72
tl m e I I n e . 3840%2160p @ 59.94Hz/60Hz 1 0:17:34.635.319.095 0:0:0.016.666.000 60.00 13500 2250 2160 594.000 88 10 82 0 0 0 8 72
[ 3840x2160p @ 59.94Hz/60Hz 2 0:17:34.651985763  0:0:0.016.666.000 6000 13500 2250 2160 594000 88 10 8 0 0 0 8 72
T M D S Captu re S h OWS d etal I S Of 3840x2160p @ 59.94Hz/60Hz 3 0:17:34668652430  0:0:0.016.666.000 6000 13500 2250 2160 594000 88 10 &2 0 0 0 8 73
3640x2160p @ 59.94Hz/60Hz 4 0:17:34685319095  0:0:0.016:666.000 6000 13500 2250 2160 594000 86 10 82 0 0 0 8 72
3840x2160p @ 59.94Hz/60Hz 5 0:17:34701985763  0:0:0016,666.000 6000 13500 2250 2160 594000 88 10 82 00 0 8 72

all video & metadata elements.
Protocol Capture view shows S o P Y s i :

- 2 001 0:17:34.651.993.170 0:0:0.000.007.407 4400 4400 : [1] 1]
details of low level protocol SUCN |° o omssowsn  ocomerae  am am o o
2 003 0:17:34.652.007.985 0:0:0.000.007.408 4400 4400 88 0 0
as guard bands and preambles. | £ ZEgE @2 2 @ G
You can zoom in / out to get a T e o e e o
high level view or specific view. || & MEEE fmi oz oz fo
Assigns precise timestamps to | & fimE mhi 2 s Do
video / protocol elements. e
- - 2 o7 0:17:34.652.111.687 0:0:0.000.007.408 4400 4400 88 0 0

Supports SearCh and fllterlng_ 2 018 0173465219005  00.0.000.007.408 4400 4400 88 0 0 .

< >

Enables export of capture data Lol
for sharing with colleagues.
Timing analyzer shows Line and
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HDMI Capture Viewer — View Captured Video Frames

‘ H DM I Capture VI eWer Vldeo HDMI Capture Viewer - o X
= Decode  Images Timing [1/2] fuser/8K_10G_10bit_DSC/TMDS Open = Segment
F ram es . Export Image Data

View capture video frames to
check for artifacts.

[uosc ]

"~‘TELEDYNE LECROY quantumdata Back to TOC
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HDMI Capture Viewer — View Captured Video Frames

"« HDMI Capture Viewer Video —

Decode | Images = Timing = Audio | [1/2] /User/8K_10G_10bit_DSC/TMDS Open = Segment

F ra m e S : peenmest 7680 x 4320, Progressive, 10 bpc, YCbCr-420, BT.2020-YCC - DSC
+ View capture video frames to ey s

11+ | CIEPlot @&

CheCk for artifacts 4 Capture: TMDS -- Field #1 7680 x 4320, Progressive, 10 bpc, YCbCr-420, BT.2020-YCC - DSC
+ Verify colorimetry parameters. @D
+ View pixel values. :

+ Check colors against CIE chart.

x
x:0.147 y:0.344
Follow

Curer
Cursor: (23319 Marker: (2378,302)

)
CrY.Cb = 0x00B1, 0x0224, 0x025E (177, 548, 606) CrLY.Cb = 0x00B1, 0x0224, 0x025E (177, 548, 606)
= Previous = Next £ Up & Down 4 Left & Right

[oose]
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HDMI Capture Viewer - Searching and Filtering

Decode | || g /User/TMDS_4K Open

Searching and Filtering: e

s ® H| Q@ Q|Maker:: [J € @ > | Marker2: [J < @ > Rows

Fllter VIeW to ShOW Only Speciflc 0:17:34.635.406.221.113 |

protocol or control elements e O o[l s LT

VSYNC

(example shows audio packets). |..

View number of packets of each |
element type for quick at a =

CEC

glance insight into the integrity Nl - e

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

of the capture. -

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

+ HDMI Capture Viewer : R

Events Select Al Clear All

© 38470 0:17:34.682.259.610.000 4 1837 4262 TMDS AUDSAM Audio Sample Pacl
© 38477 0:17:34.682.281.830.000 4 1840 4262 TMDS AUDSAM Audio Ssample Pa 8 Audio Clock Regen. (81) NULL (0)
© 38484 0:17:34.682.304.050.000 4 1843 4262 TMDS AUDSAM Audio Sample Pa o
Pac @ Audio Content Pratection (0) ne Bit Audio Sample (0)
© 38489 0:17:34.662.319.860.000 4 1845 4262 TMDS AUDSAM Audio Sample Pacl
© 38496 0:17:32.682.341.090.000 4 1848 4262 TMDS  AUDSAM  Audio Sample Pa e ) : (113D Audio (0)
© 38503 0:17:34.682.363.310.000 4 1851 4262 TMDS AUDSAM Audic Sample Pa [ DST Audio (0) [ One Bit 3D Audio (0)
© 38510 0:17:34.682.385.530.000 4 1854 4262 TMDS AUDSAM Sample Pa : ) Gamut Metadata (0 @ Audio Metadata (0)
0 38517 0:17:34.682.407.750.000 4 1857 4262 TMDS  AUDSAM ample Pacl - i :
038523 0:17:34.602.422.540.000 4 1860 86 ™DS  AUDSAM sample Pac DE e ek Sl saat b U}
[_ HBR Audio Stream (0) (] One Bit Multi-Stream Audio (0)
Other (16938) 1ISRC1 (0) [] Extended Metadata (0)
(JISRCZ (0) [1CVTEM (0)
[ Unknown (0)

SELECT ALL CATEGORIES & EVENTS | [ CLEAR ALL CATEGORIES & EVENTS | oK | |
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HDMI Capture Viewer - Searching and Filtering
'0 HDMI Capture Viewer —

Decode | Ir Timir A [1/3] /user/My8K_Capture_2 Open Segment

Searching and Fi|tering: e T

M W OH & Q Maker: [J { @ > Maker2: (J € @ > Rows

0:0:0.024.618.819.645

Filter view to show only specific PE—
protocol or control elements e e A e e A e e
(example shows audio packets). |==

. o TR R e O T
Search for ey type of Vldeo’ e 1 A A O O -

protocol or control element e . i
‘. rLcox € Events Select Al Clear Al
(exam p I e S h OWS Se arC h in g fO I a 0:0:0.000.000.000.000 (HO0.000.854,151.859 Misc (0) Link Rate (1) H-Sync (8023)

Packets (0) 8 Super Block (37662) @ V-Sync (771)

<
5

variety of HDMI FRL packets.) TR TN T

81 ) 0 FRL & InfoFrame (0) 8 Character Block (150646) 8 Encryption Enable (0)
View number of pac kets of each N ° D o A Gap (1430479) Video Preamble (4500)
I f . k B : g :6 x :: Active (1316466) Video Guard Band (4496)
e e m e nt type Or q u IC at a 55 ] 140 FRL GRE BRe(0) 2 Blank (26347) Data Island (1673)
glance |ns|ght into the |ntegr|ty N o e o I RCEREIN @ e Parity (150645) @ Di Preamble (1673)
e 0:8:0. 860 880’160 ¢SO0 (0 2200 || k| Other (0) FEC Error (0) DI Leading GB (1673)
Of th e Captu re . Error (0) DI Trailing GB (1673)
| [ SELECT ALL CATEGORIES & EVENTS | [ CLEAR ALL CATEGORIES & EVENTS | [ ox | l

"~‘TELEDYNE LECROY quantumdata Back to TOC
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HDMI Capture Viewer — Export Capture Data

"« HDMI Capture Viewer Export:

- ju) x
“ 2 | @ Apps, =0
EXpOI’t Captu re data to o oM opane e/ Tine quantumdata
. ~ @ User Control Compliance Editors Other

d H 3 I I h Browse TMDS_4K 2020/06/02 18:56:42
ISseminate to co eagues, other A peete s 1009 canne0e 105224
5 > MyBK_Capture 2 020/05/24 11:23:14
1 DY eog 'nformation » MyBK_Capture 1020/05/09 11:27:00 = =
Supj ect matter expe rts or = s capmaeN o zner
Formats My4K_TMDS_Capture 2020/0! 3:11 Generator Receiver ACA Remote
Transfer 17 Control

Teledyne Customer Support. e
Exported capture does not <::|“ L o
require an M41h instrument to o

+ AAA Test 2020/05/09 11:26:48 il bl=te
» ARAA BK Capture12.09.2019(  2020/05/09 11:26:44

view; viewing exported/imported Ghes nonn
capture only requires ATP S

Manager which is available on
the quantumdata website.

Help
Import
343

"\‘ TELEDYNE LECROY quantumdata Back to TOC 3/11/2025
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HDMI Capture Viewer — Export Capture Data

o H

"\

DMI Capture Viewer Export:

Export capture data to
disseminate to colleagues, other
subject matter experts or
Teledyne Customer Support.

Exported capture does not
require an M41h instrument to
view; viewing exported/imported
capture only requires ATP
Manager which is available on
the quantumdata website.

Transfer to PC to save and
recall later for analysis.

TELEDYNE LECROY quantumdata

| -

uu ‘ b Libraries »

Export...

Documents » My 980_Exports » - ‘ 43 ‘ | Search My_980 Exports pel |

8 Computer

“ ' Hide Folders

Organize *  New folder

-
 Favorites B

Documents library
My 980_Exports

Name
U My FRLLT 1_Export

- Libraries |
3 Documents
& Music
=) Pictures
=i| Subversion

B Videos

i# Downloads

Bl Desktop Date modified Size Type
L Google Drive
% Recent Places

@) Creative Cloud Files

4/10/201912:38 PM OKB WinZip File

&, Local Disk (C)

s System Reserved (D3)
a Removable Disk (E)
a Local Disk (F)

9 Private Folders (H:)

File name: My_FRL_Capture_1_Export

Save as type: | "zip '|

Everywhereyoulook™
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HDMI Sink Emulation — Emulate EDIDs and Sink Capability Registers

"« HDMI EDID and Register
Emulation:

Create custom EDIDs with the
EDID Editor for emulation and
verify source response to
changing video parameters.

Create custom HDMI SCDC
register values for emulation and
verify source response to link
configurations.

BB =0iD Editor

Fle+ Add v % & @ File:/User/FRL-08Gx4L-DSC

v |Base Block
e Header
e Vendor/Product Information
e EDID Version/Revision

(@ Basic Display Parameters/Features

e Color Characteristics

e Established Timings

e Standard Timings

e Descriptor 1

e Descriptor 2

e Descriptor 3

e Descriptor 4

e Extension Flag

e Checksum

v -/ CTA Block
e Header
v [@ Data Blocks

® Video Data
e Audio Data
® Vendor Specific HDMI 1.4b
e Vendor Specific HDMI Forum
e Video Capability
e Speaker Allocation
e YCbCr 4:2:0 Capability Map
® YCbCr 4:2:0 Video Data
e HDR Static Metadata
® Colorimetry

@@ Detailed Timing Descriptors

e Checksum

— [m] X

CANCEL |
Vendor Specific HDMI 1.4b

IEEE OUI: [000C03| (6 Hex Digits)

Components of Source Physical Address: E . @ U @ . @

Supports ACP, ISRC1 or ISRC2? (-] Supports 48 bits/pixel (16 bits/color)?
Supports 36 bits/pixel (12 bits/color)? Supports 30 bits/pixel (10 bits/color)?
Supports YCbCr 4:4:4 in Deep Color modes? [ Supports DVI dual-link operation?
CNCO - Graphics (text) Supported? 8 CNC1 - Photo Supported?
CNC?2 - Cinema Supported? CNC3 - Game Supported?
Maximum TMDS Clock rate: ‘E (5-1275 MHz in steps of 5; 0 = "Not indicated")

HDMI Video/3D

Audio/Video Latency

Range for all values: 0-500 ms

[7) Latency fields present?
Video Latency: 0
Audio Latency: 0

Interlaced Video Latency: 0

Interlaced Audio Latency: 0

Block 1: 128 bytes __Element: Offset = 34, Length = 25

02 03 5F FO 59 10 05 20 22 04 03 02 07 (. |78 03 OC 00 10 00 F8 44 2F C8 8A 01 02 (
5F 60 61 62 64 65 66 C2 C4 C3 76 75 7E . (41 00 16 06 08 00 56 58 00

VA48 03 0C 00 10 00 F8 44 2F C8 BA

04 81 41 00 16 06 08 00 56 58 OOJCDPEGIEM

78 88 47 00 00 00 CF 47 3F E2 00 4B 83 |

E1 OF E4 OE C7 C6 C5 E3 06 OF 01 E3 05 |

00 00 00 00 00 00 00 00 00 00 00 00 00 ¢

00 00 00 00 00 00 00 00 00 00 00 00 00 ¢

[cuose ] |
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HDMI DDC Source Testing
Aux Channel Analyzer
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Aux Channel Analyzer (ACA) — HDMI FRL Link Training

¢ HDMI Aux Channel Analyzer o S
(ACA) for DDC monitoring: e :

16 scpC EDMI-R30 +00:43:56.475016 I< 43 (48.67 kbps) 3 Type: SCDC
17 SCDCU  HDMI-R30  +00:43:56.477637 | Update Reads 102: 43 Start Time: +00:43:59.068400

Enables monitoring and analysis | s mas o s s e i S

19  EDID EDMI-R30  +00:43:58.847711 || W segment 00 (48.67 kbps)
Write, 1 byte

1 20 EDID EDMI-R30  +00:43:56.848202 || R EDID 00 (48.67 kbps) e
O e Connec Ion 21 EDID  HDMI-R30 +00:43: 58848530 < 128 bytes (48.67 kbps) ¢ Conflg

22  EDID HDMI-R30  +00:43:58.978617 W Segment 00 (48.67 kbps) El Bit Name value Description
Se uence 23 EDID EDMI-R30  +00:43:58.979108 || R EDID 80 (48.67 kbps) | oo
. 24 EDID  HDMI-R30 +00:43:58.979436 < 128 bytes (48.67 kbps) 3-0 FRL Rate 6 FRL, 12 Gpsilane 4 Lanes
7-4 FFE levels 0

25  SCDC  EDMI-R30  400:43:59.060863 || R Sink Version (48.67 kbps)
Verlfy EDI D eXChan e H DCP 26 SCDC  HDMI-R30  400:43:59.061355 | < 01 (48.67 kbps) + seazz +
27  SCDC  HDMI-R30  400:43:59.061683 || W Source Version 01 (48.67 kbps)
g , 28 SCDC  EDMI-R30  +00:43:59.062502 || R Status Flags 0 (48.67 kbps) P bt
h = H h HDMI-R30 +00:43:59.062993 41 (48.67 kbps)
authentication (not shown). mgm| e T T ]
EDMI-R30  +00:43:59.069055 || W Config_0 00 (48.67 kbps)
32 SCDC EDMI-R30  +00:43:59.069711 || R Update 0 (48.67 kbps)

VieW FRL Iink training 33 scoC  EDMI-R30  +00:43:59.070202 || < 01 (48.67 kips)

34  sCDC  EDMI-R30  +00:43:59.072660 || R Update 0 (48.67 kbps)
R 35  SCDC  EDMI-R30  +00:43:59.073151 || < 01 (48.67 kbps)
ransac IonS. 36  SCDC  EDMI-R30  +00:43:59.076100 || R Update 0 (48.67 kbps)
37  sCDC  EDMI-R30  +00:43:59.076428 || < 63 (48.67 kbps)
38 SCDC  EDMI-R30  +00:43:59.076919 || R Status Flags 1 (48.67 kbpa)

ASSignS precise timestamps for 39 SCDC  HEDMI-R30 +00:43:59.077247 < 65 (48.67 kbps)

40 SCDC  EDMI-R30 +00:43:59.077739 R status_Flags 2 (48.67 kbps)
41 SCDC  HDMI-R30 +00:43:59.078230 < B7 (48.67 kbps)

each transaction; provides user © me mmimeo  saoiseoreres In oedare o (e 87 sbpe

43 SCDC  HDMI-R30 +00:43:59.079049 < 63 (48.67 kbps)

I 1 44 SCDC  EDMI-R30 +00:43:559.079541 W Update 0 63 (48.67 kbps)
CO ntro S to aSSOCIate eve ntS- 45 SCDC  HDMI-R30 +00:43:59.082326 R Update 0 (48.67 kbps)
46 sScDC  EDMI-R30 +00:43:59.082654 < 00 (48.67 kbps)
47 SCDCU  HDMI-R30 +00:43:59.085111 Update Reads 52: 00

Supports search and filtering s swc MR 00435320205 | R Updateo (48,67 kbpe)

45 scpc HEDMI-R30 +00:43:59.233384 I< 21 (48.67 kbps) 1 < >

30: W Config 1 06 (48.67 kbps)

functions. 5

Enables export of transaction
logs to share with colleagues.
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Aux Channel Analyzer (ACA) — HDMI FRL Link Training

¢ HDMI Aux Channel Analyzer B B
(ACA) Export: o e g ’

44 SCDC  HDMI-R30 +00 . 079541 W Update 0 63 (48.67 kbps) ] Type: SCDC
082326 || R Update_0 (48.67 kbps) Start Time: +00:43:59.305145
. 082654 < 00 (48.67 kbps) Duration: 328 to 452 us
“o85111 ] update Beads 52: 00 Maximum I2C Rate: 48.67 kbps
Read, 1 byte

45 SCDC HDMI-R30 +00:

Save ACA log as an HTML file. s TR

48 SCDC  HDMI-R30  +00: 232893 || R Update_0 (48.67 kbps) :
d 45 ScDC  HDMI-R30  +00: 233384 || < 21 (48.67 kbps) B
Export Captu re ata to 50  SCDC  HDMI-R30  400: 233876 || R status_Flags_1 (48.67 kbps) Bit Name Value Description
t o 51  SCDC HDMI-R30  400: 230203 || < FF (4867 kbps) i — o
d Isse m I n ate to COI Iea u eS oth er 52 SCDC  HDMI-R30  400: 234695 || R Status_Flags_2 (48.67 kbps) 3-0 Ln0_LTE_req 0 No Pattern Requested
g y 53 SCDC  HDMI-R30 +00: 235023 | < FF (48.67 kbps) 7-4 Lol LTE req 0 No Pattern Requested
- 54 scpc HDMI-R30 +00: .235678 W Cnnfig_[) 00 (48.67 kbps) e
S u bJ eCt matter expe rtS Or 55  SCDC  EDMI-R30  +00: .236333 || W Config_0 00 (48.67 kbps) 0000 25 00~ '
56  SCDC EDMI-R30  400: 241504 || R Update_0 (48.67 kbps) + smop

57 SCDC HDMI-R30 +00:

Teledyne Customer Support. fome maa

59 SCDC HDMI-R30 +00:
60 SCDC  HDMI-R30 +00:

Exported capture does not —m—mm

require M41h instrument; only o e w0

65 SCDC HDMI-R30 +00:

.242231 < 21 (48.67 kbps)

.242723 W Update 0 21 (48.67 kbps)
.243378 W Config_1 05 (48.67 kbps)
. 244197 R Update 0 (48.67 kbps)
.244689 < 00 (48.67 kbps)

.246983 Update Reads 17: 00
.295151 R Update 0 (48.67 kbps)
.29547% < 01 (48.67 kbps)

.297936 R Update 0 (48.67 kbps)

= 66 scoc HDMI-R30 +00: .298264 21 (48.67 kbps)
requires ATP Manager. G smc mwmas  sonsicssserss | n seavue misges .67 wpe
68 SCDC  EDMI-R30 400 .299083 65 (48.67 kbps)
639 ScDC HDMI-R30 +00: .299575 Status Flags 2 (48.67 kbps)
TranSfer to PC to Save and 70 scDC  HDMI-R30  +00 .299902 87 (48.67 kbps)

- 72 scpe HDMI-R30 +00:43:59.300721 21 (48.67 kbps)
recall later for analys|s_ T o EAG-R0 [400:43:69. 200230 | wodate. o 21 (49.67 Ebpar
74 SCDC  HDMI-R30 +00:4 .303834 Update 0 (48.67 kbps)
75 scpe HDMI-R30 +00:43:59.304162 21 (48.67 kbps)
Status_Flags 1
00 (48.67 kbps)

<
R
<
R
<
71 SCDC  HDMI-R30 +00: .300394 R Update_0 (48.67 kbps)
<
W
R
<
R

(76 SCDC  HDMI-R30  +00:43:55 304654
77 | S

+00:43:59.305145 1<

€ > 77: < 00 (48.67 kbps)

AW TELEDYNE LECROY (quantumdata
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Aux Channel Analyzer (ACA) — HDCP 2.3 Authentication

+ HDMI Aux Channel Analyzer Brcowavom B
(ACA) for DDC monitoring: e e e -

120 HDCP  EDMI-R10 +00:49:31.876756 Rxstatus (73.91 kbps) ] Type: HDCP ~

1 1 H 121 -R10 00:49:31.877084 0000 (82.33 kbps) Start Time: +00:49:36.098030
Enables monitoring and analysis | = oo SLh :

Segment 00 (73.80 kbps) Duration: 58.982 msec
123 EDID HDMI-R10 +00:49:32.368597

| Maximum I2C Rate: B2.61 kbps
. Jl r =010 00 (73.80 kbps)
Of the HDMI Connectlon 124  EDID EDMI-R10  +00:49:32.368924 I
|
|

Read, 534 byt
128 bytes (82.61 kbps) = yres
125 EDID HEDMI-R10 +00:49:32.399562

Segment 00 (73.80 kbps) Ei Req";:::; gz:d e
126  EDID EDMI-RI0  +00:49:32.399890 EDID 80 (73.80 kbps) -
Sequence. 127 EDID HDMI-R10  +00:49:32.400217
128 HDCP EDMI-R10 +00:49:36.027743

128 bytes (B2.61 kbps) Message: AKE Send Cert (534 bytes)
V = E D I D h H D P 129 HDCP  EDMI-R10 +00:49:36.028071
erl eXC ange, 130 HDCP  HDMI-R10 +00:49:36.033641

HDCE2Version (73.69 kbps) msg_id: 3
131 HDCP EDMI-R10 +00:49:36.033805

04 (82.33 kbps) cert_rx:[4175..0]
autl Iel Itlcatlon RL 00:49:36.040850
. 132 HDCE EDMI-R10 +

Receiver Public Key:
0000 (82.33 kbps) €5 3B FC EC 4E 2A 42 EA 71 76 F4 BE 90 TA EC
AKE_Init (73.91 kbps) F5 78 07 11 97 35 5C D6 F8 09 30 D3 DB 4C 91
RxStatus (73.80 kbps) 7D B2 CE F6 7D 7F 22 Al 1D A7 9F 6F Cl 4A 52
1602 (82.47 kbpa) AE 09 5a CC 59 FD 5F C2 07 19 D8 A7 02 DO 4C

Read_Message (73.80 kbps)

Receiver ID: 8C 23 BA D5 A6
RxStatus (73.80 kbps)
133 HDCP HDMI-R10 +00:49:36.096719

R

<

W

R

<

W

R

<

R

<

R

<

W

R

134  HDCP HDMI-R10  +00:49:36.096883 <

135 HDCP EDMI-R10 +00:49:36.097702 R

50 ipce R0 |$00:45:36.098030 | |< AXE send cext (8361 kbpe)

137  HDCP  EDMI-R10  +00:49:36.349029 W AKE No_Stored_km (73.91 kbps) CA 1F 07 46 F1 14 36 1A 3F 61 BE 2E C2 E2 75

138  HDCP  EDMI-R10  +00:49:36.565786 R RxStatus (73.80 kbps) 01 00 01
<
R
<
R
<
R
<
L
R
<
R
<
W
R
<
R
<
R

B8 16 F4 DA 3A 12 8B 00 84 E1 D3 2E 2C EA 76
] B3 F8 12 BO 74 E6 BS CB 5B BD BB FB 39 A3 26

DF B9 E9 SA BD OF 97 89 73 63 38 2B 95 1D 52

139  HDCE HDMI-R10  +00:49:36.566113 CLSTEE 2l oD

2100 (B2.47 kbps) q
DCP LLC Signature:
140 HDCP  EDMI-R10 +00:49:36.566933 Read Message (73.80 kbps) 28 AB 50 53 80 72 16 76 A3 EB 07 D7 FC F7 A7
141 HDCP  HDMI-R10 +00:49:36.567260

AKE_Send H prime (82.47 kbps) 38 72 33 D5 26 76 87 64 3A D1 A4 45 45 86 6D
142  HDCP  EDMI-R10  +00:49:36.621490 RxStatus (73.80 kbps) SD 58 B4 3E 16 CD F8 B7 24 D7 74 F9 4E 76 C5
143 HDCP  HDMI-R10 +00:49:36.621818 1100 (82.47 kbps) 1B DO E8 4B 53 33 1A 6D 72 E2 3A BA 79 FE BC
142 HDCP  EDMI-R10 +00:49:36.622637 Read Message (73.80 kbps) S2 9C 21 6k 4D 9T 8A 33 2k BA Sr B4 69 36 C4
= DF BC 47 6B 5D 3B 4D 72 62 F3 19 B2 24 E5 EE
145  HDCP EDMI-R10  +00:49:36.622965 AKE_Send_Pairing_Info (82.47 kbps) (h oD 557 (5 500 68) 66 b i) O, 6 68 76 60 0o
146  HDCP  EDMI-R10  +00:49:36.637219 LC_Init (73.80 kbps) 72 ED 4D 42 1F D8 7F 31 A4 SA 97 97 8E 13 10
147  EHDCP  EDMI-R10  +00:49:36.659173 RxStatus (73.69 kbps) 0D 00 EB 48 97 71 SE 5C BS 1A F1 86 60 OD BA
148 HDCP  HDMI-R10 +00:49:36.659337 2100 (B2.47 kbps) CC SA 2C 40 B8 1B 59 50 7B 2A OB 46 EF DE C3
149  HDCP EDMI-R10  +00:49:36.660156 Read Message (73.80 kbps) :: 25 :2 Z :‘2‘ g: Z: ‘;i ‘:z ;fl‘ :’: :: ﬁ ii ig
150  HDCP EDMI-R10  +00:49:36.660484 LC_Send L prime (82.47 kbps) G2 21 S8 12 57 48 47 33 96 4C 0B 99 B7 03 S8
151  HDCP EDMI-R10  +00:49:36.672280 SKE_Send Eks (73.91 kbps) 61 EO DD B6 23 BE 3E 97 82 4F 11 B4 70 86 2F
152 HDCP EDMI-R10 +00:49:36.879371 Rxstatus (73.80 kbps) A8 C2 95 C1 F5 EC 39 8F BC E3 7E FD 01 36 EE
153  HDCP  EDMI-R10  +00:49:36.879698 0000 (82.47 kbps) B2 FO 95 01 a4 74 52 F5 3C 10 9B 5B BI 60 61
154 | EDCP |EDMI-R1v  |+00:49:37.000563 BC 6E 0C 07 DA 72 €7 74 B6 15 75 B1 65 A7 BF
155  HDCP EDMI-R10  +00:49:37.080727
156  HDCP EDMI-R10  +00:49:37.281592

Rxstatus (73.69 kbps) 88 E7 FO D9 16 9E 13 D5 BD 96 93 OF 3A E1 0D v

0000 (B2.47 kbps)
RxStatus (73.80 kbps) “I

< » 136: < BKE Send Cert (82.61 kbps)
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Aux Channel Analyzer (ACA) — HDCP 2.3 Authentication
" HDMI Aux Channel Analyzer 0 ch v =%

. 9 Open Close  Export Options Filter ~ Find e)
A‘ A for D D‘ I ' lo n Ito rl n - - [ACMT_HDCP_1B_07_2] Events: 1078 (1078)

E 120  HDCP HDMI-RI0  +00:49:31.876756 Rxstatus (73.91 kbps) ]

121  HDCP HDMI-RIO  +00:49:31.877084

Enables monitoring and analysis | maeRio  00:4:32.36843

Type: HDCP
0000 (82.33 kbps) Start Time: +00:49:36.349029

Segment 00 (73.80 kbps) — :‘2‘:‘:::: ig-gi%;:“
EDID 00 (73.80 kbps) - -

Write, 129 byt
128 bytes (82.61 kbps) = R:qister‘y6;:
Segment 00 (73.80 kbps) E’ Hane | iirite Miamnncn
EDID 80 (73.80 bps) <
128 bytes (82.61 kbps) Message: ARKE No_Stored km (129 bytes)
HDCP2Version (73.69 kbps) msg_id: 4
04 (82.33 xbps) Ekpub_knm[1023..0]:
38 51 27 27 85 36 1F B6 87 EF F1 4F F7 63 41 1A

RxStatus (73°80/kbps) 58 7D 7C B9 C5 34 9E DD 05 AS F9 5B O1 3A BS EB
0000 (82.33 kbps) 48 05 52 11 9A C6 64 93 69 67 47 12 3B C8 10 73
AKE_Init (73.91 kbps) B1 89 OF D4 D8 57 75 94 B8 60 8E 90 C8 03 DO 1B
RxStatus (73.80 kbps) A5 EA 83 2A 70 EC F5 CD 02 SE 32 CB 7F 2C 6D 53
1602 (82.47 kbps) Bl 6E AF SE 60 9F 09 DO E5 E1 BC C3 12 7D E2 DC

= Z 84 DB 21 B3 91 16 C4 D8 7A 4D 9A 32 D7 DF 29 B4
Read Message (73.80 kbps) A2 D1 56 D9 FE 41 45 OE 69 AF 31 45 B3 7B 65 8C
AKE_Send Cert (82.61 kbps)

|

123 EDID HDMI-R10 +00:49:32.368597 I

1 124  EDID HDMI-R10  +00:49:32.368924 ||

of the HDMI connection T e et ]
126 EDID HDMI-R10 +00:49:32.399890 I

|

Sequence 127  EDID HDMI-R10  +00:49:32.400217
X 128  HDCP HDMI-R10  +00:49:36.027743
129  HDCP  HDMI-R10  +00:49:36.028071

Verify EDID exchange, HDCP 130 mee mi-R0  400:45:36. 033641

131 EDCP  HDMI-R10 +00:49:36.033805

= H 132 HDCP  HDMI-R10 +00:49:36.040850
authentlcatlon. 133 HDCP  HDMI-R10 +00:49:36.096719
134 HDCP  HDMI-R10 +00:49:36.096883

135 HDCP HDMI-R10 +00:49:36.097702
136 HDCP HDMI-R10 +00:49:36.098030

137 | EDCP |HDMI-R10 +00:49:36.349029 AKE No Stored km (73.91 kbps) I START *
138 EDCP  HDMI-R10 +00:49:36.565786 00 74 60 04 38 51 27 27 85 £ s Bl s
139 HEDCP  HDMI-R10 +00:49:36.566113 2100 (82.47 kbps) 0008 36 1F B6 87 EF F1 4F F7 €.....0.
140  EHDCP EDMI-RL0  +00:49:36.566933 Read Message (73.80 kbps) gg:g g: ;; ;‘; g: l: :‘; ‘;; gi : A.x} | o
141 HDCP  HDMI-R10 +00:49:36.567260 AKE_Send H prime (82.47 kbps) 0020 3A BS EB 48 05 52 11 SA s o
142 HDCP  HDMI-R10 +00:49:36.621490 RxStatus (73.80 kbps) 0028 C6 64 93 69 67 47 12 3B d.igg
143 HEDCP  HDMI-R10  +00:49:36.621818 1100 (82.47 kbps) 0030 €8 10 73 Bl 89 OF D4 D8 Sho e a o
144 HDCP  HDMI-R10 +00:49:36.622637 Read Message (73.80 kbps) 0038 57 75 94 B8 60 8E 90 C8 Wu

5 0040 03 DO 1B AS EA 83 2A 70 .
145 HEDCP  HDMI-R10 +00:49:36. 622965 BKE_Send Pairing_Info (82.47 kb

L_Send_Fairing Info ( p) 0048 EC F5 CD 02 SE 32 CB 7F ~2

146 HDCP HDMI-R10 +00:49:36.637219
147 HDCP  HDMI-R10 +00:49:36.659173
148 HDCP  HDMI-R10 +00:49:36.659337
149 HDCP  HDMI-R10 +00:49:36.660156
150 HDCP HDMI-R10 +00:49:36.660484
151 HDCP HDMI-R10 +00:49:36.672280

IC/IRLE (73:90 kbps) 0050 2C 6D 53 Bl 6E AF S5E 60
Rxstatus (73.69 kbps) 0058 9F 09 DO ES E1 BC C3 12
2100 (82.47 kbps) 0060 7D E2 DC 84 DB 21 B3 91
Read Message (73.80 kbps) 0068 16 C4 D8 7A 4D 9A 32 D7

= 0070 DF 29 B4 A2 D1 56 D9 FE
0078 41 45 OE 69 AF 31 45 B3

LC_Send L prime (82.47 kbps)

»
‘o

R

<

W

R

<

W

R

<

R

<

R

<

W

R

<

R

<

L - e

R RxStatus (73.80 kbps)
<

R

<

R

<

R

<

W

R

<

R

<

W SKE_Send Eks (73.91 kbps)
R
<
R
<
R

0080 7B 65 8C {e
152 HDCP HDMI-R10 +00:49:36.879371 RxStatus (73.80 kbps) * STOP *
153 HDCP HDMI-R10 +00:49:36.879698 0000 (82.47 kbps)
154 HDCP  HDMI-R10 +00:49:37.080563 RxsStatus (73.69 kbps)
155 HDCP  HDMI-R10 +00:49:37.080727 0000 (82.47 kbps)
156 HDCP  HDMI-R10 +00:49:37.281592 RxsStatus (73.80 kbps) “_1 < S 137: W AKE No Stored km (73.91 Kbps)
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Aux Channel Analyzer (ACA) — EDID Exchange HDCP 1.4

¢ HDMI Aux Channel Analyzer T e
(ACA) for DDC monitoring: e g

120 HDCP  HDMI-R10 +00:49:31.876756 R RxStatus (73.91 kbps) ~I Type: EDID
Enables monitoring and analysis im0 004532368438 | segment 00 (73.80 . oumstion: 1000 e
Duration: 14.090 msec
=1 :49:32. m 73.
g y 122 EDID HDMI-R10 +00:49:32.368433 Iw Segment 00 (73.80 kbps) 5 12C Rate: 82.61 kbps
123 EDID HDMI-R10 +00:49:32.368597 lR EDID 00 (73.80 kbps) S

Read 128 bytes.

of the HDMI connection 5 B s seoissssiomnes | e 50 .80 o i [

EDID HDMI-R10 +00: Segment 00 (73.80 kbps)

126  EDID HDMI-R10  +00:49:32.399830 || R EDID 80 (73.80 kbps) 0000 Al 02 03 4D FO 52 10 05 | . . . M . R .
sequence. 128 bytes (82 61 kbps) 0008 2022 040302070650 | " ... .1
128 HDCP  HDMI-R10 +00:49:36.027743 R HDCP2Version (73.69 kbps ggig ;g g: :g g; _5’: :; gz g: : ; _ abdef
. 129  HDCP HDMI-R10  +00:49:36.028071 < 04 (82.33 kbps) . =
Verify EDID exchange, HDCP 13 mee EMGRI  400:49:36.033641 | R Rastatus (73.80 ope ol e
1 \ 5 131  HDCP HDMI-R10  +00:49:36.033805 < 0000 (82.33 kbps) 0030 08 00 56 58 00 67 D8 5D | VX .g .1
authentlcatlon transactlons 132 HDCP  HDMI-R10 +00:49:36.040850 W AKE_Init (73.91 kbps) 0038 C4 01 78 88 07 E2 00 4B | x . . K
. 133 HDCP  HDMI-R10 +00:49:36.096719 R RxStatus (73.80 kbps) 0040 83 7F 00 00 E1 OF E3 06 |
y ¢ 134  HDCP HDMI-R10  +00:49:36.096883 < 1602 (82.47 kbps) gg;g g;’ g; :: :z ig gg ‘5’: ;2 : g <
Supports Search and fllterlng 135  HDCP HDMI-R10  +00:49:36.097702 R Read Message (73.80 kbps) 0058 25 00 BA 88 21 00 00 SE | & . . . 1 . . .
136  HDCP HDMI-R10  +00:49:36.098030 < AKE_Send Cert (82.61 kbps) 0060 66 21 56 AA 51 00 1E30 | £1V . Q. .0
. 137  HDCP HDMI-R10  +00:49:36.349029 W AKE No_Stored km (73.91 kbps) 0068 46 8F 33 00 BA 88 21 00 | F . 3 . '
fu nCtlonS. 138  HDCP HDMI-RI0  +00:49:36.565786 R RxStatus (73.80 kbps) gg;g gg 3: gg gg gg gg gg gg [
139  HDCP HDMI-R10  +00:49:36.566113 < 2100 (82.47 kbps) e v :
- 5 . 140  HDCP HDMI-R10  +00:49:36.566933 R Read Message (73.80 kbps) il
ASSIgnS preCISe tlmestam pS for 141  HDCP HDMI-R10  +00:49:36.567260 < AKE_Send_H_prime (82.47 kbps)
142  HDCP HDMI-R10  +00:49:36.621490 R RxStatus (73.80 kbps)
1 . 1 143  HDCP HDMI-R10  +00:49:36.621818 < 1100 (82.47 kbps)
each transaction; provides user e
- 145  HDCP HDMI-R10  +00:49:36.622965 < AKE Send Pairing_Info (82.47 kbps)
Controls to aSSOCIate events' 146 HDCP  HDMI-R10 +00:49:36.637219 W LC_Init (73.80 kbps)
147 HDCP HDMI-R10  +00:49:36.659173 R RxStatus (73.69 Xbps)
: 148  HDCP HDMI-R10  +00:49:36.659337 < 2100 (82.47 bps)
Enables export Of transactlon 149  EDCP EDMI-RI0  +00:49:36.660156 R Read Message (73.80 kbps)
150 HDCP HDMI-R10  +00:49:36.660484 < LC_Send L prime (82.47 kbps)
. 151  HDCP HDMI-R10  +00:49:36.672280 W SKE_Send Eks (73.91 kbps)
Iogs to share with colleagues_ e e o e et e
153  HDCP HDMI-R10  +00:49:36.879698 < 0000 (82.47 kbps)
154  HDCP HDMI-R10  +00:49:37.080563 R RxStatus (73.69 Xbps)
155  HDCP HDMI-R10  +00:49:37.080727 < 0000 (82.47 kbps)
156  HDCP HDMI-R10  +00:49:37.281592 R RxStatus (73.80 kbps) q < S o ahr D
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Aux Channel Analyzer (ACA) — HDCP Repeater Authentication

¢ HDMI Aux Channel Analyzer
(ACA) for DDC monitoring:
Enables monitoring and analysis
of the HDMI connection
sequence.

Verify EDID exchange, HDCP
authentication transactions.

Supports search and filtering
functions.

Assigns precise timestamps for
each transaction; provides user
controls to associate events.

Enables export of transaction
logs to share with colleagues.

"‘TELEDYNE LECROY quantumdata

Everywhereyoulook™

[T Aca Data Viewer

Options Filter  Find
+00:14:19.537922
+00:14:50.714037
+00:14:50.714365
+00:14:50.719936
+00:14:50.720263
+00:14:50.727308
+00:14:50.783013
+00:14:50.783341
+00:14:50.784160
+00:14:50.784488
+00:14:51.030080

|| 520 Falling Edge
R HDCP2Version (73.91 kbps)
< 04 (B2.47 kbps)
R RxStatus (73.80 kbps)
< 0000 (82.47 kbps)
W AKE Init (73.91 kbps)
R RxStatus (73.80 kbps)
< 1602 (82.47 kbps)
R Read Message (73.91 kbps)
< AKE_Send_Cert (82.61 kbps)
W AKE_No_Stored_km (74.02 kbps)

+00:14:51.246837 R RxStatus (73.591 kbps)
+00:14:51.247165 < 0000 (82.47 kbps)
+00:14:51.448029 R RxStatus (73.81 kbps)

+00:14:51.448357
+00:14:51.449176
+00:14:51.449340
+00:14:51.503734

< 2100 (82.47 kbps)
R Read Message (73.91 kbps)
< AKE Send H prime (82.47 kbps)
R RxStatus (73.80 kbps)
< 1100 (82.47 kbps)
R Read Message (73.80 kbps)
< AKE_send_Pairing Info (82.47 kbps)
W LC_Init (73.91 kbps)
R RxStatus (73.80 kbps)
< 2100 (82.47 kbps)
R Read Message (73.91 kbps)
< LC_Send I _prime (82.47 kbps)
W SKE_Send _Eks (73.91 kbps)
R RxStatus (73.80 kbps)
+00:14:51.761123 < 1B04 (82.47 kbps)
761942 Read Message (73.80 kbps)
I RepeaterAuth Send ReceiverID List (82.47 kbps)
1.769642 W RepeaterAuth_send Ack (73.91 kbps)
+00:14:51‘775851 W RepeaterAuth_stream Manage (73.91 kbps)
+00:14:51.833211 R Rxstatus (73.80 kbps)
+00:14:51 833375 < 2100 (82.47 kbps)
400:14:51.834194 R Read Message (73.91 kbps)

+00:14:51.504062
+00:14:51.504881
+00:14:51.505045
+00:14:51. 518643
+00:14:51.540598
+00:14:51.540761
+00:14:51.541581
+00:14:51.541908
+00:14:51.553705
+00:14:51.760795

Open  Close  Export
& [ACMT_PT_Rpt_1_Pass| Events: 73
0  DPEP  DB-T60
1  EDCP  HDMI-R30
2 HDCP HDMI-R30
3 EDCE  HDMI-R30
4  EDCE  HDMI-R30
5  EDCE  HDMI-R30
6  EDCP  EDMI-R30
7  HDCP  HDMI-R30
8  HDCP  HDMI-R30
5 HDCP  HDMI-R30
10 EDCP  HDMI-R30
11  EDCP  HDMI-R30
12 EDCE  HEDMI-R30
13 EDCE  HDMI-R30
14 EDCP  HDMI-R30
15 HDCP  HDMI-R30
16 EDCE  HDMI-R30
17 EDCE  HDMI-R30
18 EDCE  EDMI-R30
13 EDCP  HDMI-R30
20 EDCP  HDMI-R30
21 HDCP  HDMI-R30
22 EDCP  HDMI-R30
23 EHDCP  HDMI-R30
24 EHDCP  HDMI-R30
25 EDCP  HDMI-R30
26 EDCP  HDMI-R30
27 EDCP  HDMI-R30
28 EDCP  HDMI-R30
25 EDCP  HDMI-R30
|30 | EDCP | HDMI-R30
31 EDCP  HDMI-R30
32 EHDCP  HDMI-R30
33 EDCP  HDMI-R30
34 HDCP HDMI-R30
35 EHDCP  HDMI-R30
36 HDCP  HDMI-R30

+00:14:51.834522 < RepeaterAuth_Stream Ready (B2.47 kbps)

d

- m) X
r:)
Type: HDCP
Start Time: +00:14:51.762106
Duration: 3.113 msec
Maximum I2C Rate: 82.47 kbps

Read, 27 bytes

Register: 8Ch
Name: Read Message

Message: RepeaterAuth Send ReceiverID List (27 bytes)

msg_id: 12
RxInfo:
Bit Name Value Description

] HDCP1_DEVICE_DOWNSTREAM Y(1)
1  HDCE2_LEGACY DEVICE DOWNSTREAM N(0)
2 MAX_CASCADE_EXCEEDED N(0)
3 MAX DEVS EXCEEDED N(0)
8-4 DEVICE_COUNT 1
11-9 DEPTH 1
15-12 Rsvd 0
seq num V: 0 (000000k)
V' [255..128]: 02 F3 D5 D6 A0 1E 87 04 DC 51 26 80 cD 3C A0

Receiver ID List:
ID-00: 570CEBA925S

* START *
0000 75 OC 02 11 00 00 00 02 |
0008 F3 D5 D6 A0 1E B7 04 DC |
0010 51 26 BO CD 3C A0 BE 57 |
0018 OC EB A9 25- |
* STOP *

< >
€  » 30: < Repeaterhuth Send ReceiverID List (82.47 kby
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Aux Channel Analyzer (ACA) — Filtering
"« HDMI Aux Channel Analyzer RIECAES SR

Open Close  Export Options Filter ~ Find pel
ACA EX Ort' L] [AA_HDMI_21_12G_10G_FRL_LT] Events: 52 (866)
p (] SCDC HDMI-R60 +00:35:51.358896 Status_Flags_0 (48.86 kbps) Type: SCDC
SCDC  HDMI-R60  400:35:51.361681 Status_Flags 0 (48.86 kbps) Start Time: +00:35:51.381342
- = Q SCDC  HDMI-R60 +00:35:51.364466 Status_Flags 0 (48.86 kbps) . mrEEEems 200 # S0
Filter the transaction list by poodlivoinet il oy Naximm 356 Sata: .85 sope
:35:51. atus_Flags 0 (48.86 kbps)

interface, by type of transaction e i [ "
s SCDC  HDMI-R60 Status_Flags_0 (48.
or by text strings. s Lo a0 ] Seatus riage 0
9

SCDC  HDMI-R60 +00:35:51.372986 status_Flags 0 (48.86 kbps) * START *

N o mew N RO

Request Read freom: 40h Status_Flags 0
scpe HDMI-R60 +00:35:51.370201 Status_Flags_0 (48.86 kbps) = =
SCDC HDMI-R60 status_Flags_0 (48.86 kbps)

L . 10 SCDC  HDMI-R60 +00:35:51.391172 Status_Flags_0 (48.86 kbps) ACA Filter X
Search for spec|f|c transactions 1 | sowc |mwa-aes |toosasier.esassr || m soavus riage o 15,08 wom
12  SCDC  HDMI-R60 +00:35:51.396742 Status_Flags_0 (48.86 kbps) Open Save Clear Add Remove

Status_Flags_0 (48.86 kbps)

Status Flags 0 (48.86 kbps) @ Where Src=HDMI-R60 AND Type=(EDID|SCDC|SCDC ...

by text in the label text in the b i |mased | sau-ameen anseer

. 15 scDC  HDMI-R60 +00:35:51.405262 Status_Flags 0 (48.86 kbps)
detal IS Of the message 7 16 SCDC  HDMI-R60 400:35:51.408047 Status_Flags_0 (48.86 kbps) Source Type Label Detail
17 scDC  HDMI-R60 +00:35:51.410832 Status_Flags 0 (48.86 kbps)
18  sScDC  HDMI-R60 +00:35:51.413618 Status Flags 0 (48.86 kbps) Text contains: @1

19 scpe HDMI-R60 +00:35:51.416403
20 scpe HDMI-R60 +00:35:51.419352
21 scpe HDMI-R60 +00:35:51.422137
22 scpe HDMI-R60 +00:35:51.424922
23 scpe HDMI-R60 +00:35:51.427708
24 scpc HDMI-R60 +00:35:51.430493
25 scpe HDMI-R60 +00:35:51.433442
26 scpe HDMI-R60 +00:35:51.436227
27 scpe HDMI-R60 +00:35:51.439668
28 scpe HDMI-R60 +00:35:51.442453
29 scpe HDMI-R60 +00:35:51.445402
30 SCDC  HDMI-R60 +00:35:51.448187
31 scpe HDMI-R60 +00:35:51.450973
32 SCDC  HDMI-R60 +00:35:51.453758
33 scpe HDMI-R60 +00:35:51.456543
34 scpe HDMI-R60 +00:35:51.459328

Status_Flags_0 (48.86 kbps)
Status Flags 0 (48.86 kbps)
Status_Flags_0 (48.86 kbps)
Status Flags 0 (48.86 kbps)
Status_Flags 0 (48.86 kbps) ‘
Status_Flags 0 (48.86 kbps) 5

Status_Flags_0 (48.86 kbps) Regular Expression Syntax o)
Status Flags 0 (48.86 kbps)
Status_Flags 0 (48.86 kbps)
Status Flags 0 (48.86 kbps)
Status_Flags 0 (48.86 kbps)
status_Flags 0 (48.86 kbps)
Status_Flags_0 (48.86 kbps)
Status_Flags_0 (48.86 kbps)
Status_Flags_0 (48.86 kbps)
status_Flags_0 (48.86 kbps)

I NOT

R status| |

WM oWoWomom oW MMM W MWW wElw oo ow
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Aux Channel Analyzer (ACA) — Filtering

"« HDMI Aux Channel Analyzer

m ACA Data Viewer - [m] X
. Open  Close  Export Options Filter  Find P
(ACA) EXpO rt . /] [AA_HDMI_21_12G_10G_FRL_LT] Events: 866 (866)
0 SCDC  HDMI-RE0  +00:35:51.354636 || R Update 0 (48.86 Kbps) o . scoc
r 3 he 1 SCDC  HDMI-R60 +00:35:51.355128 < 00 (48.86 kbps) a EiEss Cras U IHEEL 2E
Fllter the transactlon IISt by 2 scDc  HDMI-RE0  +00:35:51.355455 || W update 0 00 (48.86 kbps) i zation: i:‘?s‘;"k:: =
3 ScDC  HDMI-RE0  +00:35:51.356111 || R Update 0 (48.86 kbps) e
- . 4 ScDC  HDMI-RG0  +00:35:51.356438 || < 00 (48.86 kbps) o
interface, by type of transaction P smc mwanes  soniseict stesss [ opante s 00 .05 xope)
t 6 SCDC  HDMI-R60  +00:35:51.357421 || R Sink Version (48.86 Kbps) e L
or by text Strlngs 7 SCDC  HDMI-R60  +00:35:51.357913 || < 01 (48.86 kbps) | | mmmmm e
v 8 SCDC  HDMI-R60 +00:35:51.358241 W Source Version 01 (48.86 kbps) 0  Clock_Detected ¥ (1)
i ¢ 9 SCDC  HDMI-R60 R Status_Flags 0 (48.86 kbps) ; s:g—i::—iz‘:: nég;
Search for Spec|f|c transactions 20 | scoc [mwx-neo | s chiins tecred N (o)
11 scDe HDMI-R60 B R status_Flags_0 (48.86 kbps) a Lane3 Locked N(0)
. . 12 scbc  HDMI-R60  +00:35:51.362173 || < 01 (48.86 kbps) s 0 Reserved
by text N the Iabel teXt N the 13 ScDC  HDMI-R60  +00:35:51.364466 || R Status Flags 0 (48.86 kbps) 6 FLT ready N(0)
4 14  SCDC  HDMI-R60  +00:35:51.364958 || < 01 (48.86 kbps) L o —— pans
deta”S of the message 15  ScDC  HDMI-R60 +00:35:51.367252 R Status_Flags_0 (48.86 kbps) v sxam ACAFilter .
. 16  SCDC  HDMI-R60  +00:35:51.367743 || < 01 (48.86 kbps) 0000 | Open Save | Clear | Add Remove
17  ScDc  HDMI-R60  #00:35:51.370201 || B Status Flags 0 (48.86 kbps) o o
18  ScDC  HDMI-R60  +00:35:51.370528 | < 01 (48.86 kbps) i e Gne o sine s e G anei)
19  ScDC  HDMI-R60  +00:35:51.372986 || R Status_Flags 0 (48.86 kbps) [ ;
20 scDC  HDMI-R60  +00:35:51.373314 || < 01 (48.86 kbps) Source Type Label Detall
21 ScDc  HDMI-R60  #00:35:51.375771 || R Status Flags 0 (48.86 kbps) I NOT
22 ScDC  HDMI-R60  +00:35:51.376099 || < 01 (48.86 kbps)
23 SCDC  HDMI-R60  +00:35:51.378556 || R Status Flags 0 (48.86 kbps)
24  SCDC  HDMI-R60  +00:35:51.378884 [] < 01 (48.86 kbps) Other (JotherbDC @ HDCP
25  scDc  HDMI-RE0  +00:35:51.381342 || R status_Flags 0 (48.86 kbps) . S
26  SCDC  HDMI-R60  +00:35:51.381669 || < 01 (48.86 kbps) ARG
27  ScDC  HDMI-R60  +00:35:51.388223 || R Status Flags 0 (48.86 kbps) ® sCoC () 12C-SDAFE
28 SCDC  HDMI-R60  +00:35:51.388714 || < 01 (48.86 kbps) MHL
29 SCDC  EDMI-R60  #00:35:51.391172 || B Status_Flags_0 (48.86 kbps) 0P [J12C-SDARE [ 12C-SCL-FE
30  ScDc  HDMI-R60  +00:35:51.391500 || < 01 (48.86 kbps)
31 ScDc  HDMI-R60  +00:35:51.393957 || R Status Flags 0 (48.86 kbps) USBC-PD  (]I2C-SCL.RE @ HDMI-HPD
32 SCDC  HDMI-R60  +00:35:51.394285 |] < 01 (48.86 kbps) USBADP
33 SCDC  HDMI-RE0 +00:35:51.396742 R Status_Flags_0 (48.86 kbps) 8 scbc_upP D bcc
34 SCDC  HDMI-R60  +00:35:51.397234 || < 01 (48.86 kbps) q <
o | =B
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Aux Channel Analyzer (ACA) — Searching

¢ HDMI Aux Channel Analyzer ko v S

Open Close  Export Options Filter  Find ]
A‘ A EX O rt' 7 [AA_HDMI_21_12G_10G_FRL_LT] Events: 866 (866)
) SCDC  HDMI-R60  +00:35:51.354636 || R Update 0 (48.86 kbps) a Type: 5CDC

Start Time: +00:35:51.362173

0
1 SCDC  HDMI-R60 :51.355128 || < 00 (48.86 kbps) i
Fllter the transactlon IISt by 2 ScDC  HDMI-R60 :51.355455 || W Update 0 00 (48.86 Xbps) Mot ';‘2‘;3:::: ::‘_’B?k;i: =
3 SCDC  HDMI-R60 :51.356111 || R Update O (48.86 kbps) —arr
. . s SCDC  HDMI-R60 :51.356438 ] < 00 (48.86 kbps) =
|nterface’ by type Of transactlon s ScDC  HDMI-R60 :51.356930 || w update_0 00 (48.86 kbps) 40R: Status Flags 0
. 6 scpc HDMI-R60 .357421 R Sink Version (48.86 kbps) Bit Name Value Description
Or by text Strlngs 7 ScDC  EDMI-R60 357913 < 01 (48.86 kbps) | e e
. 8 scDc  EDMI-R60 .358241 W Source Version 01 (48.86 kbps) 0 etected (1)
mE - 9 SCDC  EDMI-R60 .358896 || R status_Flags_0 (48.86 kbps) ; iz:::: ::g;
Search for specific transactions | = mow < to.00 e 2 o ocxea
11 scbc  HDMI-R60 R Status_Flags 0 (48.86 kbps) A nenh noma N(0)
by text N the Iabel teXt N the 13 scDc  HDMI-R60 R Status_Flags_0 (48.86 kbps) BRI X
d 14  SCDC  HDMI-R60 .364958 || < 01 (48.86 kbps) Gom e | @ | A Ramee
details of the message 15 | seoe [mr-aso somsz Bnstacus plags0 4S80 We | o nen aww mypen(sosp e scoc gelaoce)
. 16  SCDC  HDMI-R60 367743 [ < 01 (48.86 kbps) JR
17  scbc  HDMI-R60 .370201 || ® status_Flags 0 (48.86 kbps) ;
18 SCDC  HDMI-R60 370528 || < 01 (48.86 kbps) SO Type La|_‘) i
19 scbc  HDMI-R60 372986 || R Status Flags 0 (48.86 kbps) Text contains: @
20 sebc  HDMI-R60 373314 | < 01 (48.86 kbps)
21 scDC  HDMI-R60 .375771 || ® status_Flags 0 (48.86 kbps) [ NOT
22 scDC  HDMI-R60 .376098 | < 01 (48.86 kbps)
23 seDC  HDMI-R60 378556 || R status Flags 0 (48.86 kbps) ‘ Loekedl
24  seDC  HDMI-R60 378884 || < 01 (48.86 kbps) ) .
Regular Expression Syntax oF)
25  scDC  HDMI-R60 .381342 || R status_Flags 0 (48.86 kbps)
26  SCDC  HDMI-R60 .381663 || < 01 (48.86 kbps)
27  scDC  HDMI-R60 388223 || R Status Flags 0 (48.86 kbps)
28 ScDC  HDMI-R60 388714 || < 01 (48.86 kbps)
29 scDC  HDMI-R60 .391172 || ® status_Flags 0 (48.86 kbps)
30  SCDC  HDMI-R60 391500 | < 01 (48.86 kbps)
31 scDC  HDMI-R60 393957 || R status Flags 0 (48.86 kbps)
32 scbc  HDMI-R60 392285 || < 01 (48.86 kbps)
33 SCDC  HDMI-R60 .396742 || R Status Flags 0 (48.86 kbps) Found Event #13
34 scDC  HDMI-R60 .397234 < 01 (48.86 kbps)
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Aux Channel Analyzer (ACA) — Export Transaction Data

+ HDMI Aux Channel Analyzer Brcomg S
Opel Export Options Filter  Find »
ACA EX O rt' & [ /12G_10G_FRL_LT] Events: 866 (866)
( p . ° SCDC ' HDMI-R60  +00:35:51.354636 || R Update 0 (48.86 kbps) Type: scDC
1 SCDC  EDMI-R60 +00:35:51.355128 < 00 (4B.86 kbps) S T iRl B
Save ACA IO aS an HTM L flle 2 SCDC  HDMI-R60  +00:35:51.355455 || W Update_0 00 (48.86 kbps) Maniomm ‘;‘2"?:::: :2‘_’3?]‘::2 us
g A 3 SCDC  HDMI-R60  +00:35:51.356111 || R Update 0 (48.86 kbps) e,
4 SCDC  HDMI-RG0  +00:35:51.356438 [ < 00 (48.86 kbps) T G D
5 SCDC  HDMI-R60  +00:35:51.356930 [ W Update 0 00 (48.86 kbps) = =
Export Captu re data to 6 ScDC  HDMI-R60 +00:35:51.357421 R Sink Version (48.86 kbps) Bit Name Value Description
¥ i 7 SCDC  HDMI-R60  +00:35:51.357913 []< 01 (48.86 kbps) | e e
dlssem I nate to COI Ieag ues other 8 SCDC  HDMI-R60  +00:35:51.358241 || W Source Version Ol (48.86 kbps) g illlgc;;ge::::: :2;;
] 9 SCDC  HDMI-RE0  +00:35:51.358896 || R Status_Flags 0 (48.86 kbps) S enenee N
. 10 scDC  HDMI-R60  +00:35:51.358224 || < 01 (48.86 kbps) = @)
sub Ject matter experts or 1 scoc EDMI-RED  400:35:51.361631 | B Status Flags 0 (48.86 kbps) P o)
HDMI-R60  +00:35:51.362173 || < 01 (48.86 kbps) 5 - 0 Reserved
T I d C t S t HDMI-R60 +00:35:51.364466 R Status_Flags_ 0 (48.86 kbps) 6 FLT x
eledyne Lustomer support. [ TR T AT T >0 Coras. X
HDMI-R60  +00:35:51.367252 [ R Status_Flags 0 (48.86 kbps) + soamm *
E t d t d t 16  SCDC  HDMI-R60  +00:35:51.367743 || < 01 (48.86 kbps) D O G Events
Xpor e Cap Ure OeS nO 17  SCDC  HDMI-R60  +00:35:51.370201 || R Status Flags 0 (48.86 kbps) + smop * Al Range
4 . 18 scDC  HDMI-R60  +00:35:51.370528 || < 01 (48.86 kbps)
requlre M4lh Instru ment' On Iy 19 ScDC  HDMI-R60 +00:35:51.372986 R Status Flags 0 (48.86 kbps) Max Range: 1 - g6
7 20 scDec EDMI-R60 +00:35:51.373314 < 01 (48.86 kbps) Start: 1
. 21 scDc  HDMI-R60  +00:35:51.375771 || R Status_Flags 0 (48.86 kbps)
requires ATP Manager. 2 wme manes o smees <o (160 rope End: [N
23 SCDC  HDMI-R60  +00:35:51.378556 || R Status_Flags 0 (48.86 kbps)
24  SCDC  HDMI-R60  +00:35:51.378884 || < 01 (48.86 kbps) Show Time Delta ~ 1af)
TranSfer to PC to Save and 25  ScDC  HDMI-R60  +00:35:51.381342 || R Status Flags 0 (48.86 kbps)
: 26  scDC  HDMI-R60  +00:35:51.38166% || < 01 (48.86 kbps) Show Details @
27 scpc EDMI-R60 +00:35:51.388223 R status_Flags 0 (48.86 kbps)
recall later for analysis. I D e
29 SCDC  HDMI-RE0  +00:35:51.391172 || R Status_Flags_0 (48.86 kbps) Show Raw Data @il
30  scDC  HDMI-R60  +00:35:51.391500 || < 01 (48.86 kbps)
31 SCDC  HDMI-R60 +00:35:51.393957 R Status_Flags_0 (48.86 kbps) File Format
32 scDC  HDMI-R60  +00:35:51.394285 || < 01 (48.86 kbps) Text
33 scDC  HDMI-R60  +00:35:51.396742 || R status Flags 0 (48.86 kbps)
34 scpc EDMI-R60 +00:35:51.397234 < 01 (48.86 kbps) "I < > 14
[omce, |
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Aux Channel Analyzer (ACA) — Export Transaction Data

"« HDMI Aux Channel Analyzer

(ACA) Export:

"‘

Save ACA log as an HTML file.

Export capture data to

disseminate to colleagues, other

subject matter experts or

Teledyne Customer Support.

Exported capture does not

require M41h instrument; only

requires ATP Manager.

Transfer to PC to save and
recall later for analysis.

TELEDYNE LECROY quantumdata
Everywhereyoulook™

7 ATP Manager
. Navigator

Captures

Compliance

EDID/DPCD
Formats
Images
Instruments

Other

Help
Import

Exit

Refresh
Browse
Delete
Information
Rename
Transfer
Open
Export

Import 780
ACA Trace

Name

DP_LT_4K_81_4L_HDCP_1
DP_LT 4K 81,412
DP_LT 4K 81.4L

DP_LT_4K 4L 54LR
DP_LT_13_1080_4L 54LR_1
DP_LT_1080p_4L_54LR_2_HDCP
DP_LT_1080p_4L_541R
DP_LT_1080p_2L_27IR
DP_DSC_FEC_NV
DP_DSC_FEC_MV

DP_DSC FEC LT 1

DP_DSC_2

DP_14 4K HDCP_22

DP_14_4K

CDS_Read

ccm

ACMT_Sink_NoHDCP

ACMT _Sink_EDID

ACMT Sink
ACMT_Pass_Rpt_1_Pass2
ACMT_Pass_Rpl 0_Pana_Pass
ACMT_PassFE_Rpt_1_Pana_Fail
ACMT_PassFE_R
ACMT_PassFE_Rpt_0_LG_P:
ACMT_PT_Rpt_1_Pass
ACMT_PT_Rpt 0_Pass2
ACMT_PT_Rpt_0_Pass
ACMT_PT_Rpt 0.2

ACMT_PT Rpr0
ACMT_HDCP_fallback
ACMT_HDCP_18_10_2
ACMT_HDCP_18.07_2
ACMT_HDCP_18_06_2_Fail
ACMT_HDCP_18_01_Pass
ACMT_HDCP_1A_06_1
ACMT_HDCP_1A 04_1
ACMT_HDCP_1A 012
AA_LaptopNV_USB_to_980_USB
AA_LaptopMB_USB_to_980_USB_Err
AA 1antonMA USR 1 980 LISA

Date / Time
2020/05/30 16:52:45
20201 9 11:26:34
2020/05/09 11:26:34
2020/05/03 11:26:34
2020/05/09 11:26:34
2020/06/01 19:34:27
2020/05/0¢ 34
2020/05/09 11 34
2020/05/09 11:26:34
2020/05/03 11:26:34
2020/05/09 11:26:34
2020/05/09 11:26:34
2020/05/09 11:26:33
2020/05/09 11:26:33
2020/05/0¢ %33
2020/05/09 11:26:33
2020/05/09 11:26:33
2020/05/09 11:26:33
2020/05/09 11:26:33
2020/05/09 11:26:33
2020/05/09 11:26:33
2020/05/09 11.
2020/05/09 11
2020/05/09 11:26:33
2020/05/09 11:26:33
2020/05/09 11:26:33
2020/05/09 11:26:33
2020/05/09 11:26:33
2020/05/09 11:26:33
2020/05/09 11.
2020/05/09 11:
2020/05/09 11:26:33
2020/05/09 11:26:33
2020/05/09 112633
2020/05/09 11:26:33
2020/05/09 11:26:33
2020/05/09 11:26:33
2020/05/09 X
2020/05/09 11:26:33
2020/05/08 1126:33

= 0 @apps

- quantum

Compliance

Control

Generator

ACA Remote
Control

iy
T

&

- [m]

Editors Other

Receiver

(=)

Capture Control

X

8
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HDMI DDC Passive Monitoring
TMDS and FRL modes
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HDMI DDC Passive Monitoring — TMDS Mode

« Passive monitoring of DDC
channel

You can monitor the DDC channel it
passively in the TMDS mode by
connecting a source to the M41h Rx
port and a sink to the M41h Tx port.
The ability to passively monitor the I .
DDC channel in the TMDS mode is — — =
important for EDID and HDCP

authentication interoperability. :>

HDMI Sink DUT

HDMI Source DUT

e —
e

—
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HDMI DDC Passive Monitoring — FRL Mode

« Passive monitoring of DDC
channel math

You can optionally monitor the DDC
channel passively in the FRL mode
using a custom cable (setup right).

HDMI FRL Sink DUT

The DDC passive monitoring HDMI FRL Source DUT e [

enables you to diagnose _Tosourcerx To Sink Rx -
interoperability problems between a Custom HDMI cable (932885-00) : :
source and a display. :>

The ability to passively monitor the
DDC channel in the FRL mode with
the custom cable is especially
important for FRL link training, EDID
and HDCP authentication
interoperability.
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HDMI 2.1 Source Testing
Compliance Testing
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HDMI Fixed Rate Link (FRL) Source Compliance Test

e HDMI 2.1 FRL source
compliance Testing:

Run FRL source compliance
tests. Full list of tests supported
(only partial list shown right).

"\‘TELEDYNE LECROY Quantumdata
Everywhereyoulook

Back to TOC

2 FRL Source - ]
Instrument:  Al_M41d[10.30.196.30] + Connect
CDF Entry Test Selection Test Options / Preview
Select All Duration Options
~  Protocol ~
> HFR1-11: Source FRL Protocol - Legal Codes v
> HFR1-19: Source FRL Packets - FRL Map Characters v
> HFR1-20: Source FRL Packets - FRL Control Periods v
> HFR1-21: Source FRL Packets - Active Video FRL Packets (Uncompressed) v
> HFR1-23: Source FRL Protocol - Data Flow Metering Variations v
~ Link Training
> HFR1-10: Source FRL Protocol - FRL Link Training Patterns v
> HFR1-12: Source FRL Protocol - Successful FRL Link Training v
> HFR1-13: Source FRL Protocol - FRL Link Training - Link Rate Change v
> HFR1-17: Source FRL Protocol - FRL Link Training - Future Rate Support v
v 8bpc Encoding
> HFR1-29: Source Pixel Encoding (FRL Mode) - RGB k&
> HFR1-30: Source Pixel Encoding (FRL Mode) - YCBCR 4:2:2/4:4:4 i
> HFR1-31: Source Pixel Encoding (FRL Mode) - YCBCR 4:2:0 v
~ DC Encoding
> HFR1-27: Source Pixel Encoding (FRL Mode) - Non-YCBCR 4:2:0 Deep Color 7
> HFR1-32: Source Pixel Encoding (FRL Mode) - YCBCR 4:2:0 Deep Color v
v 8bpc Timing
> HFR1-14: Source Video Timing (FRL Mode) - Sub-2160p 24-bit Color Depth v
> HFR1-24: Source Video Timing (FRL Mode) - 2160p 24-bit Color Depth v
> HFR1-33: Source Video Timing (FRL Mode) - YCBCR 4:2:0 i
> HFR1-50: Source Video Timing (FRL Mode) - 4320p 24-bit Color Depth v
~  DC Timing
> HFR1-15: Source Video Timing (FRL Mode) - Sub-2160p Deep Color 7
> HFR1-25: Source Video Timing (FRL Mode) - 2160p Deep Color v
> HFR1-34: Source Video Timina (FRL Mode) - YCBCR 4:2:0 Deep Color & @
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HDMI Fixed Rate Link (FRL) Source Compliance Test

‘ H DM I 2 4 1 FR L Source |~ Compliance Test Results Viewer — — o |

FRL Source (2.1b) Compliance Test R

CO m p I ian Ce TeSti n g : Results Name: FW_05_14 2019 13 28 21 Manufacturer: Futurewei/Hisilicon

Date Tested: May 14, 2019 1:28 PM Model Name: HiFoneV/501

Overall Status: CTS 2.1b - Incomplete Port Tested: 1

Run FRL source compliance e
tests. Full list of tests supported. e %‘

4 @) Iter 01: FRL 3 Lane Mode

Provides detailed Test Results ¢ Tesined s () 6 e ¢ 2 tanes

B P v 01: Test that the FRL characters count and S5B/SR characters count is valid.
02: SR header cccurs only after 32 supsr blocks and at SB count '0'.

Wlth PaSS/FaII and detalls for 03: Illegal codes or other related errors associated with this test case.

04: SSB/SR header cccurs only prior to Character block '0'.

eaCh Subtest. - @) Iter 02: FRL 4 Lane Mode
4 35 HFR1-19: Source FRL Packets - FRL Map Characters
o 8 Iter 01: Lowest FRL Rate in 3 Lane mods

Enables compliance self-testing £ toar ou) Lovert 7L e 1n 4 Lone moit

. © Trained at: (3) 6 Cbps & 4 Lanes
and/or pre-testing of FRL 01: Test that the FRL MAP Type is valid.
: 02: Test that Video Blanking/Videc Data Characters Length is greater than 1
deVlceS. 03: Test That the sum of all MAP Length fields in a Super Block is 2008.

= HFR1-20: Source FRL Packets - FRL Control Periods
= HFR1-21: Source FRL Packets - Active Video FRL Packets (Uncompressed)
rl 0 Iter 01: Lowest FRL Rate in 3 Lane mode

b
[ 2

Enables export of compliance cox o
4 I @ Trained at: (1) 3 Gbps @ 3 Lanes
I h h » @ 01: Test that the Source only outputs legal Active Video FRL Packets.
teSt resu tS to S are Wlt | > 02: Test that the vidso data characters are not separated by wvideo blanking

CO”ea ueS 03: Test that the last second byte of the 16-bit value of active video data
g " > 0 Iter 02: Lowest FRL Rate in 4 Lane mode

HFR1-23: Source FRL Protocol - Data Flow Metering Variations

HFR1-12: Source FRL Protocol - Successful FRL Link Training

HFR1-13: Source FRL Protocol - FRL Link Training - Link Rate Change

HFR1-17: Source FRL Protocol - FRL Link Training - Future Rate Support

Instrument: | 559808 [10.30.196.240] = || F» Continue Test Execution

>
b
b
b
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HDMI FRL Display Stream Compression Source Compliance Test

"o HDMI 2.1 FRL source
compliance Testing:
Run FRL DSC source

compliance tests. Full list of
tests supported.

Provides detailed Test Results
with Pass/Fail and details for
each subtest.

Enables compliance self-testing
and/or pre-testing of FRL DSC
devices.

Enables export of compliance
test results to share with
colleagues.

TELEDYNE LECROY quantumdata
Everywhereyoulook™

| I= Compliance Test Results Viewer

[

FRL Source Compliance Test Results

HTMLReport  instrument. MyM41d[10.30.196.25] =

Results Name: hfr1-83-1
Date Tesied: January 14, 2021 3:04 PM
Overall Status: (3

Manufacturer: acme
Madel Name: xyz
Port Tested: 1
HFR1-83: Source Video Timing (DSC) - 4320p 10 bpc/12 bpc RGB Primary Compressed Formats
Iter 01: (196) 7680x4320p @ 30 Hz, RGB, 10 bpc, MAX FRL Rate (4/12G)
, Trained at: (6) 12 Gbps @ 4 Lanes
= Visual verification: The image was transmitted correctly.
01: Verify that the Source transmits CVTEM packets
02: Verify that the PPS fields meet the requirements in HDMI 2.1 Table 7-25
03: Verify that the PPS field bits_per_component = 10
04: Verify that the bits_per_pixel value in the PPS matches the primary Compressed Format
05: Verify that the values of Hfront, Hsyne, Hback, and HCactive_bytes equal the correct value for the selected Video Format
06: Verify that the pixel repetition flag in the AVI InfoFrame Packet is not set
07: Verify that the pixel frequency is within +/- 0.5% of the expected rate
08: Verify that every GCP packet has the Color Depth (CD), Pixel Packing Phase (PP), and Default_Phase fields set to zero
09: Verify that all of the Video Data Periods have the correct length and that all VSYNC positions and lengths are accurate
10: Verify that the compressed video can be successfully decoded using the DSC C Model
11: Verify that received test pattern matches the definition in Appendix E (if supported by the DUT)
Iter 02: (196) 7680x4320p (@ 30 Hz, RGB, 10 bpc, MIN FRL Rate (3/6G), HF-SCDB
= Trained at. (2) 6 Gbps @ 3 Lanes
Visual verification: The image was transmitted correctly.
01: Verify that the Source transmits CVTEM packets
02: Verify that the PPS fields meet the requirements in HDMI 2.1 Table 7-25
03: Verify that the PPS field bits_per_component = 10
04: Verify that the bits_per_pixel value in the PPS matches the primary Compressed Format
05: Verify that the values of Hfront, Hsync, Hback, and HCactive_bytes equal the correct value for the selected Video Format
06: Verify that the pixel repetition flag in the AVI InfoFrame Packet is not set
07: Verify that the pixel frequency is within +/- 0.5% of the expected rate

ARV EastRs bk airmms PO o, 1 Pasling Akans Y and Aafal Ahans falde ant b aen

HFR1-83: Source Video Timing (DSC) - 4320p 10 bpc/12 bpe RGB Primary Compressed Formats

Lt ban tha Palas ansh FARY Nl

CONTINUE

Back to TOC
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HDMI TMDS Source Compliance Testing

¢ HDMI TMDS compliance G
= . Instrument: ALM41d[10.30.196.30] = Connect Cards
TeStI n g . CDF Entry Test Selection Test Options / Preview
. Select All Durati Options
Run TMDS source compliance - TMDS Protocol -
s > HF1-10: TMDS Protocol - 6G - TMDS Bit Clock Ratio v
tests. Full list of tests supported . HF1-11: Source TWDS Protocol - 66 LegalCodes v
1 1 1 > HF1-12: TMDS Protocol - 6G - Basic Protocol and Scrambling v
(On Iy partlal I ISt Shown rlg ht) ¥ > HF1-13: TMDS Protocol - Scrambling <= 3.4Gbps 7
- - > HF1-21: TMDS Protocol - 6G - Legal Codes - other Video Timings i
P rOVI d eS d etal I ed TeSt Resu ltS > HF1-22: TMDS Protocol - 6G - Basic Protocol and Scrambling - Other Video Timings &
2 . " ~ Pixel Encoding
Wlth PaSS/FaII and detal lS for > HF1-31: Pixel Encoding - YCBCR 4:2:0 - TMDS Pixel Encoding v
> HF1-32: Pixel Encoding - YCBCR 4:2:0 Deep Color - TMDS Pixel Encoding v
each subtest. o
- b HF1-14: Video Timing - 6G - 2160p 24-bit Color Depth X
Enables compliance self-testing " HF1-15: Video Timing - 66 -Deep Color v
" H > HF1-16: Video Timing - 6G - 2160p 3D v
and/or pre teStI ng Of H D M I > HF1-24: Video Timing - 6G - Other 24-bit Color Depth v
1 > HF1-25: Video Timing - 6G - Other Deep Color v
TM DS deVI Ces . > HF1-26: Video Timing - 6G - Non-2160p 3D v
] > HF1-33: Video Timing - YCBCR 4:2:0 &
Enables export of com pllan ce . HF1-34: Video Timing - YCBCR 4:2:0 Deep Color ~
1 > HF1-35: Video Timing - 21:9 (64:27) v
teSt res u ItS to S h are Wlth > HF1-71: Video Timing - YCbCr 4:2:0 for 861G Video Formats v
> HF1-72: Video Timing - YCbCr 4:2:0 Deep Color for 861G Video Formats v
colleagues. 7
> HF1-18: AVl InfoFrame - 6G 7
> HF1-28: AVI InfoFrame - 6G - Other Video Timings i
> HF1-51: AVl InfoFrame for Y420VDB and Y420CMDB &
~ HF1-52: AVl InfoFrame and GCP - YChCr 4:2:0 BT.2020 K v
[ cose |
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HDMI TMDS Source Compliance Testing

¢ HDMI TMDS compliance
Testing:
Run TMDS source compliance
tests. Full list of tests supported.

Provides detailed Test Results
with Pass/Fail and details for
each subtest.

Enables compliance self-testing
and/or pre-testing of HDMI
TMDS devices.

Enables export of compliance
test results to share with
colleagues.

quantumdata

"\‘ TELEDYNE LECROY
Everywhereyoulook

1=| Compliance Test Results Viewer

HDMI 2.1 Sre (2.0) Compliance Test Results

Results Name: AA_HF1_Protocol_Tests 6G_Captures
Date Tested: March 20, 2017 6:17 PM
Overall Status: 8 EPREY £t

Manufacturer: ACME
Model Name: XYZ
Port Tested: 1

Test Results
l» Test Name / Details
4 | HF1-10: TMDS Protocol - 6G - TMDS Bit Clock Ratio
> 8 Iter 01: Any supported format above 340Mcsc
4 eltar 02: 640x480p, 720x480p, or T20x376p
@ The output of command "scdc stat" are:
@ TMDS CLOCK RATIO: 1/10

@ SCRAMBLING : DISABLED

@ SCRAMBLER STATUS: OFF

@ CLOCK : DETECTED

@ READ REQUEST : DISABLED

@ CHD i LOCKED £
@ CH1 : LOCKED

@ CH2 : LOCEED

| 01l: Verify Source DUT writes 0 to the TMDS Bit Clock Ratic bit after it outputs &
4 ]= HF1-11: Source TMDS Protocol - &G Legal Codes
> () Iter 01: 2160p Format with lowest TMDS Character Rate above 340Mcsc
4 15 HF1-12: TMDS Proteocol - 6G - Basic Protocol and Scrambling
4 8 Iter 01: 2160p Format with lowest TMDS Character Rate above 340Mcsc
o Measured TMDS rate: 594.0 Mecsc

01: HF1-12 4.2 Check if scrambling Enable bit is set

02: HF1-12 4.3.1 Check if number of unscrambled control codes is not greater M
03: HF1-12 4.3.2 Check if number of unscrambled contrel codes is not less tha

04: HFI1-12 4.3.3 Check if only one unscrambled control period per field

05: HF1-12 4.5 Check if no ENC EN code (CTL0:3=1001) is included

06: HF1-12 4.6.1 Validate Data Island Preamble coding

07: HF1-12 4.6.2 Validate Usage of Data Island Preamble contreol code

08: HF1-12 4.6.3 Check Preamble Consistency

089: HF1-12 4.7 Validate legal Preamble

10: HF1-12 4.8.1.1 Validate TMDS channel 0 character in Data Island Leading Gua

11: HF1-12 4.8.1.2 Validate Data Island Leading Guard Band

1AL e EN rrotidoso oo To7oo ol .

Instrument: | 558808 [10.30.196.240] || & Continue Test Execution

Open Capture
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HDMI TMDS Gaming Source Compliance Test

"¢ HDMI 2.1 TMDS Gaming sink
compliance Testing:

Run TMDS Gaming sink
compliance tests:

¢ Quick Frame Transport (QFT).
¢ Variable Refresh Rate (VRR).
¢ Quick Media Switching (QMS).
¢ VRR with QFT.
¢ ALLM — (Future)

Provides detailed Test Results
with Pass/Fail and details for
each subtest.

Enables compliance self-testing
and/or pre-testing of TMDS
Gaming-capable devices.

Enables export of compliance
test results to share w/
colleagues.

"\‘TELEDYNELECROY quantumdata

Everywhereyoulook™

2 FRL Source

Instrument: MyM41h[10.30.196.32] =+ Connect Cards
CDF Entry Test Selection

Select All Duration Options

~ Gaming

w

i

~

i

<

HF1-56: Auto Low-Latency Mode for Sources

= Iter 01: Source_Supports_ALLM = 'N": Automatic PASS(SKIP)
HF1-57: Quick Frame Transport for Sources

= Iter 01: Source_Supports_FVA = 'N": Automatic PASS(SKIP)
HF1-58: Variable Refresh Rate for Sources

s Iter 01: Source_Supports_VRR = 'N': Automatic PASS(SKIP)
HF1-59: Quick Media Switching for Sources

= Iter 01: Source_Supports_QMS = 'N': Automatic PASS(SKIP)
HF1-60: VRR with QFT for Sources

s Iter 01: Source_Supports_VRR = 'N': Automatic PASS(SKIP)

Test Options / Preview

EXECUTE TESTS

S U N T U I T

[cuose ]

Back to TOC
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HDMI TMDS Gaming Source Compliance Test

‘ H D M I 2 ] 1 T M DS G am i n g SI n k FRL Source Compliance Test (2101 "NR Game. e T
compliance Testing: /o] - S—

Run TM DS Gaming Sink N ‘4 ]Gagf:‘l-]?—qf-m Auto_ Low—La_ten_cy Mode for Sources
compliance tests: > veriy

Test List

In Progress

) Iter 02: Verify HF-VSIF with ALLM EDID
B Iter 03: Verify Video In Progress
. 4 ]2 HF1-57: Quick Frame Transport for Sources Incomplete
Qulck Frame Transport (Q FT) @ Iter 01: 720p60 RGB 8 bpe, FF1; No VTEMs Transmitted Not Tested
. @ Iter 02: Timing #1: 1920x1080-60 FF2-4 Not Tested
Varlable Refresh Rate (VR R). ¥ Iter D3: Interlaced User Skipped
¥ Iter 04: Any Timing, FVA Factor=2 User Skipped

User Skipped
Incomplete
Not Tested
Not Tested

® Iter 01: VRR48-60, VRR Disabled

VRR With QFT_ @ Iter 02: 1080p60 RGB 8 bpc, VRR48-60

# Tter 03: 1080p60 RGB 8 bpc, VRR4B-60, Stressed

ALLM iy (Future) 3 Iter 04: 1080p120 RGB & bpc, VRR48-60

¥ Iter 05: 1080pl20 RGB 8 bpc, VRR48-60, Stressed
¥ Iter 06: 1080pl20 RGB 8 bpc, VRR48-100

Provides detailed Test Results ¥ Tter D7: 1060pl20 RGB & bpc, VRR48-100, Stressed

3 Iter 08: 1080p120 RGB & bpc, VRR48-110
L - 1 3 Iter 09: 1080p120 RGB 8 bpc, VRR48-110, Stressed
Wlt aSS al an etal S Or 3 Iter 10: 1080p120 RGB B bpc, VRR48-120

# Tter 11: 1080pl20 RGB B bpo, VRR48-120, Stressed

4
*
H q f = ¥ Tter 05: Any Timing, Highest Supported FVA Factor
‘ QU|Ck Medla SWItChIng (QMS)- 4 |= HF1-58: Variable Refresh Rate for Sources
’ User Skipped Ml
User Skipped
’ User Skipped
User Skipped
User Skipped
User Skipped
User Skipped
User Skipped

CRRRRXXE R R RCLLLLLE

each subtest. S e e vmree o e e 8 '
Enables compliance self-testing
and/or pre-testing of TMDS

Gaming-capable devices.

Enables export of compliance
test results to share w/
colleagues.

’,\‘TELEDYNELECROY quantumdata Back to TOC
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HDMI TMDS Gaming Source Compliance Test

"¢ HDMI 2.1 TMDS Gaming sink
compliance Testing:

Run TMDS Gaming sink
compliance tests:

¢ Quick Frame Transport (QFT).
¢ Variable Refresh Rate (VRR).
¢ Quick Media Switching (QMS).
¢ VRR with QFT.
¢ ALLM — (Future)

Provides detailed Test Results

with Pass/Fail and details for
each subtest.

Enables compliance self-testing
and/or pre-testing of TMDS
Gaming-capable devices.
Enables export of compliance
test results to share w/

colleagues.
TELEDYNE LECROY quantumdata

lyzer HOMI RX - RX
pEL] FRL 6 658.94 NONE ]

Progressive
16 W:20 P+
3@ bpp, YCbCr-420, BT.2026-YCC Not Encrypted DSC

4320 2496 x 4400 (R H

CTA VIC=199: x4320p @ 60 Hz 16:9 7680 x 4320 Progressive

& video Timing: 2 / 47

=N, Hfreq=31.5000 kHz, Vfreq=glBEI[[BIF, TMDS Clock Freq=27.02700 MHz, Type=HDMI

H/V | Htotal | Hblank | Vtotal | Vblank | Hfront | Hsync | Hback | Vfront | Vsync | Vback |

0] 858| 138] 625]| 145]] 16] 62| 60| 109]| 6| 30|
0] 858| 138] 625]| L | 16| 62| 60| 109]| 6| 30]
0] 858| 138] 625 145]] 16] 62| 60| 109] 6| 30|

H

& EMP:89(32) 145

Pause Clear f SetRef AUD-IF

Extended Metadata Packet
First DSF:

HDR-IF

b o0 ee oo 09
0 00 00 00
0 00 00 00
@ 00 00 00

o of
E EEE EE (LEJ ee B8 A8 |.---... fl
: [ ee eE]aEl o Moo I
: [0 [ ee of (e eff (e {HF |....H... I
sP3: ef] o B e B e@ Of |--.....- I

9 oa 0 1419

"\
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Compliance Testing — Export Compliance Test Results

"« HDMI Aux Compliance Test 2

Ci\Users\nkendal\Documents\Current_Work\M4_980_Data_New\A_DataSet4\frlsrcctiresults\AA_XLN_LT_MOI_11_19\Report_Cdfhtm

Results Export: T — S
Save compliance test results HOU 758, Saures Sarrplingg Taad Rager
Results Name:| AA XLN LT MOI 11 19 \ i xilinx

and HTML file for easy and Date et Octoer 24, 2013 5507V Node e hamiz
Overall Status: Port Tested: 1

universal viewing through

b rowser. Report Index / Summary
Test HFR1-11 CDF

Equipment Info

Capabilities Declaration Form (CDF)

General
CDF_TEST_PERIOD 2000
QD_HP_LENGTH
QD_LPCM_Modes
FRL
Source_Max_FRL_Rate 10 Gbps @ 4 Lanes
Source_Max_TxFFE 0
Features
Source_Supports_4K100A YES
Source_Supports_4K100B YES
Source_Supports_4K120A YES
Source_Supports_4K120B YES
Source_Supports SK50A YES
Source_Supports_8K50B YES
Source_Supports SK60A YES
Source_Supports_SK60B YES
DSC

Source_DSC_Max_FRL_Rate Not Supported 1

ACK FORWARI SAVE AS... l

"\‘TELEDYNELECROY quantumdata Back to TOC N —
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Compliance Testing — Export Compliance Test Results

"& HDMI Aux Compliance Test
Results Export:

+ Save compliance test results
and HTML file for easy and
universal viewing through
browser.

I‘\‘TELEDYNE LECROY Quantumdata
Everywhereyoulook

HTML Viewer
C:\Users\nkendall\Documents\Current_Work\M4_980_Data_New\A_DataSet4\frlsrcct\results\AA_XLN_LT_MOI_11_19\Report_Cdf.htm

Test HFR1-11
Source FRL Protocol - Legal Codes

® Iter 01: FRL 3 Lane Mode

=  Trained at: (2) 6 Gbps @ 3 Lanes

*® 01: Test that the FRL charcaters count and SSBE/SR characters count is valid.

® 02: SR header occurs only after 32 super blocks and at SB count 0",

® 03: Illegal codes or other related errors associated with this test case.

*® (4: SSB/SR header occurs only prior to Character block '0".

® Iter 02: FRL 4 Lane Mode

= Trained at: (5) 10 Gbps @ 4 Lanes

® 01: Test that the FRL charcaters count and SSB/SR characters count is valid.

® 02: SR header occurs only after 32 super blocks and at SB count '0".

® 03: Illegal codes or other related errors associated with this test case.

® 04: SSB/SR header occurs only prior to Character block '0".

Test HFR1-19
Source FRL Packets - FRL Map Characters

® Iter 01: Lowest FRL Rate in 3 Lane mode

=  Trained at: (2) 6 Gbps @ 3 Lanes

® 01: Test that the FRL MAP Type is valid.

® (2: Test that Video Blanking/Video Data Characters Length is greater than 1

® (3: Test That the sum of all MAP Length fields in a Super Block is 2008.

® Iter 02: Lowest FRL Rate in 4 Lane mode

BACK FORWARD SAVE AS..

Back to TOC
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Compliance Testing — Export Compliance Test Results
"& HDMI Aux Compliance Test

- o X
Results Export: e %
) Name Date / Time ~ qua ntumdata
& HDMI 140 EDID .
= HOMI 14b Source Control Cempliance Editors Other

& HOMI 14b Sink

Save compliance test results

ACA clete & HDMI 2.1 TMDS Source
and HTML file for easy and g = .
= | . . h h Formats —— 3 B Tt Selections Generator Receiver acgnmlot-
universal viewing throug moces [
12/ PA Test
nstruments AN ¢ Ga t
b rOWSe r. Instrument: @EJ«'DM:( 5 -
Other My_FRLLT =2
jr‘ :L’:c: Capture Control HEAC
=

Export compliance test results
for dissemination to colleagues,
other subject matter experts or
Teledyne Customer Support.

HFR1-23_Pass_ Example
1=/ HFR1-23
= HeR1-212

= HRR1-112

2
) 751
20201 12751
20/ 7:51
I HFRI-11_1 202070 7
1 FW_05_14 20191328 21 9 11:27:50
5 5 AAXLNIT MOL11_19 2 20:05:49
I 2 20705709 11:27:44
It 1 2020705,
[ 110322
ce

20/05/09 11:27:44
2020/05/09 11:27:44

@ HOMI HDCP 23 R
& HDMI HDCP 23 Repeater

"\‘TELEDYNE LECROY quantumdata Back to TOC a1200s 64
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HDMI 2.1 Source Testing
HDCP Compliance Testing

AW TELEDYNE LECROY quantumdata
'\ Everywhereyoulook’ ! Back to TOC



HDMI - HDCP 2.3 Source Compliance Testing
‘¢ HDMI HDCP 2.3 compliance  [fewssam= —

DP HDCP 2.2 Receiver (1.0) Compliance Test Results
I eStI n g = Results Name: AA_Com_Monitor_1 Manufacturer: LG [ HTML Report
n Date Tested: March 15, 2017 7:57 PM Model Name: 5K Monitor

Run HDCP 2.3 source oo SRR

H I+ Test Name / Details
Compllan Ce teStS- AII teStS a]= 2c-01: Regular Procedure - With transmitter _
» € Iter 01: With previously not connected receiver

supported. 2@ tron 03, Waeh meevronety sonmecton vosereon
@ x:neD: ENTER |

Run HDCP 2.3 repeater tests. All o

@ TH MSGR:Disable ENC EN ts:3957204961.28 us

teStS Supported . © TX UNAUTH:ARE INIT 25:3958706582.56 us

o TX UNAUTH:MSG RD:ARE Init ts:3958706882.56 us

PrOVIdeS detalled Test Results © TX UNAUTH:MSG RCVD:ARE Send Cert ts:3958759403.52 us
& TX UNAUTH:Rrx 0,7f,dd,f0,cf,b3,4c,86

@ TX UNAUTH:RxCaps 2 0 2

with Pass/Fail and details for © X AKE:Snd Stered R te:3358786515.40 us

@ TX ARE:MSG:ARE_Stored km ts:3958786918.40 us

each Su btest © TX ARE:MSG RCVD:ARE Send H prime ts:3958822830.08 us
% © TX LC:Snd LC Init ts:3958624253.44 us

© TX LC:MSG:LC Init ts:3958824253.44 us

Enables compliance self-testing © TX LCIMSG ROVDILC Send L prime b :3958831534.08 us

@ T SKE:Snd SKE Send ERS ts:3958833356.80 us

and/or pre-testing of HDMI o s v

@ TX AUTH:Snd STRM TYPE ts:3958843596.80 us 0

TX MSGR:Enable ENC EN ts:3959084165.12 us

deVICeSI @ TX AUTH:MSG:SKE Send Eks ts:0.00 us

_ @ Transmitted test pattern was visible on the Sink DUT.
= 2c-02: T lar P it - New Authenticati fter AKE Init [eass
Enables eXport Compllance teSt i rregular Procedure ew Authentication after ni
- = 2c-04: T lar P a - New Authenticati fter SKE Send Ek ~ pass
I'eSU"ZS tO Share Wlth CO”eagueS :39 2¢-05: Iii:$12§ p:::dﬁiz - N:: AEth::t;Z:t;:x :ur:ig Linkezynch:‘onization .~ pass
b
. pass

{= 2¢-03: TIrregular Procedure - New Authentication during Locality Check
{= 2¢-06: Regular Procedure - Encrypticon Disable Beootstrapping

Instrument: SSE)EUB [1EI 30.196.70] = | F= Continue Test Execution
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HDMI HDCP 2.3 Source Compliance Testing
" HDMI HDCP 2.3 source S—

OMT HDCP 2.3 TX (1.0) Compliance Test Resnlts
CO I ' l I I an Ce I eStI n : Results Name: AA HDMI_HDCP_22_PC Manufacturer: Nvidia [ HTML Report
* Date Tested: May 17, 2016 3:57 PM Model Mame: GTX
R H D C P 2 3 Overall Status: (4P UUEYF) Port Tested: 1
un .o Source e et

» ] ] i

>
>
a

i

> @ Iter o1:

= 1A-02: Regul b i : With 1 ted Re (Without st d Km)
supported. In03: Regular Presedure. Receiver disconnest after AKE Init
Run HDCP 2.3 repeater tests. All ivor di

1A-06: Regular Procedure: Receiver disconnect after Ks
tests supported. O e

© RX UNAUTH: :ENTER

with Pass/Fail and details for ot st e b1 cessisss0ce.0n
© RX UNAUTH:RCVD:ARE Init ts:0.00 us

Test Name / Details Statns
1A-04: Regular Procedure: Receiver disconnect after Km
@ RX HPD Deasserted regular ts:5115282636.80 us
each Su btest- RY UNAUTH: ++Test Cond.*+ hpd

Compllance tests. A” teStS ‘ = 1a-01: Regular Procedure: With previously connected Receiver (With stored Km) _
1A-05: Regular Procedure: Receiver disconnect after locality check
PrOVideS detailed Test Results @ RX HPD Asserted regular ts:5115432673.28 us
© RX AKE:MSG SND:AKE Send Cert ts:5117223004.16 us

@ RX ARE:MSG RCVD:ARE No Stored km ts:5118022901.76& us

Enables compliance self-testing - R oo
o RX PATR:MSG RD:ARE Send H Prime ts:5118037442.56 us
nd/ t t' f H DM I © RX LC:MSG SND:AKRE Send Pairing Info ts:5118050856.96 us
a Or pre- eS Ing O o RY LC:MSG RCVD:LC Init ts:5118052044.30 us
© RX LC:MSG SND:LC Send L prime ts:5118058301.44 us

deVICeS. @ RX LC:MSG RCVD:SKE Send Eks ts:5118072350.72 us

® RX SKE::ENTER

3 @ RX SKE:MSG RCVD:SKE_Send Eks t=:5118072350.72 us
Enables export compliance test B
@ RX HPD Asserted irregular ts:5118272634.88 us

results to share with colleagues. G s ot st 6
> |2 1A-07: Regular Procedure: Receiver sends REAUTH REQ after Ks
=

1A-08: Irregular Procedure: Rx certificate not received.

Instrument: SSSEUB [10.30.196.70] || [+ Continue Test Execution
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HDMI HDCP 2.3 Source Compliance Test - ACA Test Capture Logs
"« HDMI Aux Channel Analyzer B r oo S

A £ Open  Close  Export Options Filter  Find o
rimestamp control:
1441 DHDCP DP-R62 +02:04:16.330116 > R:69493 RxStatus L=l ] Start Time: +02:04:16.338477
1442 DHDCP DE-R62 +02:04:16.330188 < ACK 02 Type: Native

i i i | :04:16. 3 ' Direction: Request
View the ACA transaction files e el et N g

Address: 0x692F8 (L')

f h f' 1445 DHDCP DP-R62 +02:04:16.330464 > R:692C8 H' (B) L=8 Length: &

or each HDCP test to confirm 1445 DEDCE PRS2 402:04:16.930535 || < ACK S 2¢ 56 B3 Ak 17 1F 14 e
1447 DHDCP DP-R62 +02:04:16.330657 > R:692D0 H' (16) L=8

fal I u res 1448 DHDCP  DP-R62 +02:04:16.330729 || < ACK F7 7E 79 72 4B E6 8E 28

. 1449 DHDCP DP-R62 +02:04:16.330851 > R:692D8 H' (24) L=8
1450 DHDCP DP-R62 +02:04:16.330924 < ACK 73 2D C2 67 66 28 7B 13
i ; S 1451 DHMSG DE-R62 +02:04:16.330925 < RKE_Send_H_prime

View details of any transaction. i vmer oenz  sorioveismiire |5 wiésere =n ume o oc cr 75 A7 34 06 o

1453 DHDCP DP-R62 B H .331313 < ACK

1454 DHMSG DP-R62

View time stamps.

1456 DHDCP DP-T61
1457 DHDCF DP-T61

> LC_Init

| [> R:692F8 L' 1=8

< ACK D3 65 19 06 50 D3 B2 70
> R:69300 L' (8) =8

1458 DHDCP DP-T61 +02:04:16.338742 < ACK 3E B3 14 D5 15 B2 CF 01

1459 DHDCP DP-T61 +02:04:16.338863 > R:69308 L' (16) L=8

1460 DHDCP DP-T6E1 +02:04:16.338935 < ACK D4 CE DC 03 CD F3 68 FC

1461 DHDCP DP-T61 +02:04:16.3339057 > R:69310 L' (24) L=8

1462 DHDCP DP-T61 +02:04:16.339129 < ACK 6F CB A5 AS 7A D3 6D 3F

1463 DHMSG DP-T61 +02:04:16.339130 < LC_Send_L prime ]
1464 DHDCP DP-T6l +02:04:16.339300 > W:69318 Edkey Ks L=8 CC DE 03 CO A9 3...
1465 DHDCP DP-T61 +02:04:16.339435 < ACK

1466 DHDCP DP-T6l +02:04:16.339490 > W:69320 Edkey_Ks(8) L=8 4D D3 B2 69 B8...
1467 DHDCP DP-T61 +02:04:16.339624 < ACK

1468 DHDCP  DP-T61 +02:04:16.339679 > W:69328 r_iv L=B AF 94 4E 79 CA 47 BD EO
1469 DHDCP DP-T61 +02:04:16.339814 < ACK

1470 DHMSG DP-T61 +02:04:16.339815 > SKE_Send Eks

1471 DHDCP DP-R62 +02:04:16.338477 > R:692F8 L' L=8

1472 DHDCP DP-R62 +02:04:16.338549 < RCK D9 65 19 06 50 D9 B2 70

1473 DHDCP DP-R62 +02:04:16.338670 > R:69300 L' (B) L=8

1474 DHDCF DP-R62 +02:04:16.338742 < ACK 3E B3 14 D5 15 B2 CF 01

1475 DHDCP DP-R62 +02:04:16.338863 > R:69308 L' (16) L=8

1476 DHDCP DP-R62 +02:04:16.338935 < RCK D4 CE DC 03 CD F3 68 FC

1477 DHDCP DP-R62 +02:04:16.339057 > R:69310 L' (24) L=8 _, < S 1455- > R:692F8 L' L=8
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HDMI 2.1 eARC Rx Testing
Enhanced Audio Return Channel
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HDMI eARC Rx Testing

"« HDMI 2.1 eARC Testing:

Verify eARC Rx (e.g. Sound Bar)
for common mode and
differential mode operation.

Run eARC common and
differential mode compliance M41h eARC Tx Emulation
tests for Rx devices. Full list of
tests.

HDMI eARC Rx DUT
(A/V Receiver or SoundBar)

B oonc

audio

"~‘TELEDYNE LECROY quantumdata Back to TOC
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HDMI eARC Rx Testing
" HDMI 2.1 eARC Testing: —

Instrument:  AI_M41d[10.30.196.30] = Connect

Verify eARC RX (e-g. Sound Bar) CDF Entry . es1SeIecli0n Test Options / Preview
for common mode and selectAl

~ Common Mode Regular

d lffe re ntl al m Od eo p er atl on. > HFR5-2-20: eARC Discovery With COMMA Response Margining

> HFR5-2-21: Command Behavior With Bit Time Margining
> HFR5-2-22: Behavior if no response to eARC Discovery

RU n eARC Com mon and ~ Common Mode Irregular
d Iﬁere ntlal mode Com pl Iance HFRS-2-23: eARC RX gets Unexpected Device ID

HFR5-2-24: eARC RX gets new Opcode in the middle of a Command

tests for RX deVICeS Fu” IlSt of : HFR5-2-25: eARC RX gets Heartbeat Disconnect

<K <

€8 <€ €<

t ] HFR5-2-26: eARC RX gets HPD LOW during eARC Discovery
tests supported (only partial list

HFR5-2-27: eARC RX gets HPD LOW after eARC established
I HFR5-2-53: eARC RX Receives <RETRY> indicating eARC TX Error Detection
shown right).

LPCM Protocol
> HFR5-2-29: eARC RX 2-channel layout LPCM Audio Mute
> HFR5-2-30: eARC RX Multi-channel 8-channel layout LPCM Audio Mute
>
?

<

HFR5-2-54: eARC RX Multi-channel 16-channel layout LPCM Audio Mute

HFR5-2-55: eARC RX Multi-channel 32-channel layout LPCM Audio Mute
LPCM Rate/Content

> HFR5-2-33: eARC RX Multi-channel 2-channel layout LPCM Audio Rates

> HFR5-2-34: eARC RX Multi-channel 8-channel layout LPCM Audio Rates

>

?

€« <<

<

HFR5-2-35: eARC RX LPCM Channel Allocation Field
HFR5-2-56: eARC RX Multi-channel 16-channel layout LPCM Audio Rates
Compr. Audio
> HFR5-2-28: eARC RX Compressed Layout A Audioc Mute
> HFR5-2-31: eARC RX Compressed Audio Layout A Error Correction
> HFR5-2-32: eARC RX Compressed Layout A Audio Rates
?

€« € <<

<

HFR5-2-40: eARC RX Compressed Layout B Audio Mute
HFR5-2-41: eARC RX Compressed Layout B Audio Rates “

[cuose]

S K<<
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HDMI eARC Rx Testing

"« HDMI 2.1 eARC Testing:

Verify eARC Rx (e.g. Sound Bar)
for common mode and
differential mode operation.

Run eARC common and
differential mode compliance
tests for Rx devices. Full list of
tests supported.

Provides detailed Test Results
with Pass/Fail and details for
each subtest.

Enables compliance self-testing
and/or pre-testing of eARC
devices.

Enables export of compliance
test results to share w/
colleagues.

"\‘TELEDYNE LECROY Quantumdata
Everywhereyoulook

)

1=/ Compliance Test Results Viewer

I+ Test Name / Details

» |2 HFR6-2-20: eARC Discovery With COMMA Response Margining

4 |= HFRE-2-21: Command Behavior With Bit Time Margining

4 @) Iter 01:
0l: HFRE 2 21 1: Shortest Bit Time, Earliest Middle Edge
0Z: HFRE 2 21 2Z: Shortest Bit Time, Latest Middle Edge
03: HFRS 2 21 3: Longest Bit Time, Earliest Middle Edge
a 04: HFR5 2 21 4: Longest Bit Time, Latest Middle Edge

o Iteration 4, Longest Bit Time, Latest Middle Edge
@ Cpllecting data for 7000ms
@ Collected 2738 events
@ Analyzed 2618 events

TeARC_RX CONN_START: 20.8082ms (maximom: 200ms)

COMMA ON #1 was measured at 9.9631ms

COMMA OFF #1 was measure d at 9.9518ms
@ COMMA ON #2 was measured at 9.96405ms
@ COMMA OFF #2 was measure: d at 9.951425ms

@ COMMA ON #3 was measured at 9.96345ms

@ 870 packets analyzed

@ Re-analyzed 2738 events

@ eARC Read 0x74/0xD2=0x28

& eARC Write 0x74/0xD3=0x00
> = HFR6-2-22: Behavior if no response to eARC Discovery
> = HFR6-2-23: eARC RX gets Unexpected Device ID
> | HFR5-2-24:
> | HFR5-2-25:
> | HFR6-2-26:

eARC RX gets new Opcode in the middle of a Command
eARC R¥ gets Heartbeat Disconnect
eARC R¥ gets HPD LOW during eARC Discovery

Open ACA Data HFR5-2-20: eARC Discovery With COMMA Response Margining

Results Name: A4_eARC_Rx_Complete_MB : Lattice [0 HTML Report
Date Tested: August 12, 2018 11:14 AM Maodel Name: eval
Overall Status: (8RR EEY ] Port Tested: 1
Test Results

Status

Instrument: | 559808 [10.30.196.240]

Back to TOC
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HDMI eARC Common Mode Configuration Sequence
" HDMI 2.1 eARC Testing: [

Open  Close  Export Options Filter ~ Find P

Ve rify eAR C CO m m 0 n m Od e /| [My_eARC_Log_1] Events: 28 (54)

0 Reserved
0 Reserved
0 Reserved

11 = +06:37:37.985256 Iizaztbzatu 1

share w/ colleagues. 0057 Sa-caa1s | end ganc o sman 00|

=) +06:37:38.033860 Write EARC_TX STAT 81 Packet Sequence:
14 EARC HEDMI-R10 +06:37:38.081215 Read CAPS 00h L=8

3

0 ERRC HDMI-R10 +06:37:28.021241 Invalid Sequence E Type: eArc
5 : - 137:28. Start Time: +06:37:38.033313
connection sequence using Aux 2 mec MRl 106.97.20.069m3 | weite maRG 7R smaz 01 susatson: 514 us
it 3 EARHB HDMI-R10  +06:37:28.116296 || Heartbeats 166 ?‘:‘m’:_“_s"'“ g0
Channel Analyzer (ACA) utility. o w mems ewaowr | et s s tatum Description
6 EARCM HDMI-R10  +06:37:37.885490 || Comma ON: 9.989 ms EARC_HED N(O)
Enables export Of ACA eARC 7 EARCM  HDMI-R10  +06:37:37.905489 || Comma ON: 10.000 ms 1 - 0 Reserved
o 8 EARCM  HDMI-R10 +06:37:37.925489 I Comma ON: 10.000 ms i car cme N{g} Reserved
s -R10 06:37:37.939303 d 18 =
Common Mode transactions to , me meme e Deewesome || 2
5
7

15 EARCD HDMI-R10  +06:37:38.082492 || Cap Data: L=8 ‘5‘ g g:: :z:d :gq“:’
16 EARC EDMI-R10  +06:37:38.082526  Read ERX_LATENCY 00 XD 74n S o
17 EARHB EDMI-R10  +06:37:38.083075 || Heartbeats 27 . 5cC 04h Ack 424 us
18 EARC EDMI-R10  +06:37:39.392340  Read EARC_RX_STAT 00 : MD DOh +34 us
19 EARC  EDMI-R10  +06:37:39.392909 *Write EARC TX STAT 81 S € 04h Ack +24 us
20 EARHE EDMI-R10  +06:37:39.440367 || Heartbeats 37 LI ;g: Cort *:i o
21 EARC EHDMI-R10  +06:37:41.228225  Read EARC_RX_STAT 00 . ,5(2 20n Stop :34 ::
22 EARC EDMI-R10  +06:37:41.228761  Write EARC_TX STAT . ScC 04h Ack 424 us
23 EARHB HDMI-R10 +06:37:41.277215 I Heartbeats 43
24 EARC  HDMI-R10 +06:37:43.341254 Read EARC_RX STAT 00 (M/S = Master/Slave, C/D = Command/Data)
25 EARC HDMI-R10 +06:37:43.341835 Write EARC_TX_STAT
26 EARHB EDMI-R10 +06:37:43.389271 I Heartbeats 83
27 EARC EDMI-R10  +06:37:47.396808  Write
u < % 12: Read EARC_RX STAT 00
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HDMI 2.1 Sink Testing
Video Generation

AW TELEDYNE LECROY quantumdata
'\ Everywhereyoulook’ ! Back to TOC



HDMI 2.1 Video Generator Function — Select Resolution and Color Parameters

'0 HDMI Video Generator: @ et - o x

;-{, LRV Disconnect

Test 4K and 8K UHD TVs with a B

variety of video formats and B oo | Foder | s | DD -
COIOrImetry Settlngs_ Resolution Vtotal Frame Rate Aspect ‘\‘1:7(2:01‘,:: - JEGEE;L«jIraI:)r

240p2x  240pdx | 2 24/1.001 24 Ratio
288p2x  288p4x 3 25 -

480p 314 30/1.001 30
480p2x 480i2x 48/1.001 48 6427
480p4x  480ix 50

576p 60/1.001 e
576p2x  576i2x 100
576pdx  576idx 120/1.001 120

720p

108! 10801

LefttoRight < Settings Edit Clear Selection

=3

"\‘ TELEDYNE LECROY quantumdata Back to TOC 3/11/2025
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HDMI 2.1 Video Generator Function — Select Resolution and Color Parameters

¢ HDMI Video Generator: ys— —
Test 4K UHD TVs with a variety Modes G e mmmen T L s @ o

Refresh

of video formats and video :
parameters CTA VESA Folder Lists EDID ™
. Resolution Vtotal Frame Rate A 4320p60 48G Generator
Use variety of test patterns B S | e ‘ ’
including moving patterns to - oo | o | EE _
. . 480p2x  480i2x 48/1.001 48 64:27 Format Settings %
check motion artifacts. - o
] ’ 5 1001 or Space
Extensive video format library e = e ReB YOo YOG opRoB
with the ability to create custom 207001 120 S| ope? | Somone
720p 2
fO rm ats . 1080p 1080i 444 499
2160p ik s m I

Range

Full Shoot

Bits per Component
|:> s E 12 16
Scrambling Override Jof)

Scrambling Currently Enabled

Enabled Disabled

LefttoRight + Settings Ed

"~‘TELEDYNE LECROY quantumdata Back to TOC
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HDMI TMDS Video Generation — Configure Outgoing Metadata

' ¢ HDMI Video Generator:

"\

@l Generator

Test 4K UHD TVs with a variety
of video formats and video
parameters. o,

Enables user control over ..
Infoframe and data island
transmission for irregular testing. »

‘ InfoFrame

Image Ctrl
CEC Ping
CEC Tester

Link Train

DsC

UHDA Test
HDR Lab
HDR10+

Dolby Vision
Editors

Scripts

O X

Disconnect

& Output

Refresh

Pattern

Control | New Open Save

Version: 3 4

Video Format ID (VIC): ’0_
Component Format (Y):
AFD Present (A):

Bar Data (B):

Scan Info (S):

Colorimetry (C):

Picture Aspect Ratio (M):
Active Aspect Ratio (R):

ITC Content (ITC):

Ext. Colorimetry (EC):

RGB Quantization (Q):
Picture Scaling (SC):

YCC Quantization (YQ):

IT Content Type (CN):

Pixel Repitition (PR):

Add. Colorimetiv Ext (ACE):

0D 2E 024000 00

eARC Master
Read Write ™

A ~
Generator

HDMI

(o - 255)

0=RGB
0=No

0 = Not Present

1 = Overscanned
1=SMPTE170M [1]
0=No Data

0 = Not Specified
0=No Data

0 =xvYCC601

0 = Default

0 =None

0 = Limited Range

0 = Graphics

0 = No Repetition (x1)

00 0000000000000000

6]
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Everywhereyoulook™

Back to TOC

3/11/2025

i



HDMI Video Generator Function

¢ HDMI Video Generator: p— 0
Test 4K and 8K UHD TVs with a [l e meismemr s e 0 e oupu [

variety of video formats and T ema e o B
colorimetry settings. oo e oes Bk Tesin =
Configure Link settings with e |::>:e Dis il ow
Lane rate & number of Lanes. [— 4 S o

Turn FRL Off to test TMDS. 2 aLanes /6 Gops

ARE 4 Lanes/ 8 Gbps
InfoFrame
4l anes/ 10 Gbps
Image Ctrl
CEC Ping 4 Lanes/ 12 Gbps
CEC Tester
UHDA Test
HDR Lab
HDR10+
Dolby Vision

Editors

Scripts

"\‘TELEDYNE LECROY quantumdata
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HDMI Video Generator Function — Selecting DSC

¢ HDMI Video Generator: w
Test 4K and 8K UHD TVs with a EREEisE— B A L o conncc

variety of video formats and
colorimetry settings. == g o
Configure Link settings with —_— S
Lane rate & number of Lanes.

DSC Slice Height: 2160

Turn FRL Off to test TMDS. { .

Bits/Component: 8

You can active Display Stream |:> et

Compression (DSC) when the s
M41h is in the FRL video i
generation mode.

HDR10+
Dolby Vision
Editors

Scripts
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HDMI Video Generator Function — DSC Image Caching

¢ HDMI Video Generator — DSC g -

Back

mage Caching: - =

EDID Decode

Car
A U RREAeala) | REMOVE SELECTED IMAGE FROM THE CACHE |
NnStall or create cacne re-
1 340168, YCHCr 4:2:0, 10 bpe, Slice 19262160, 24 |

s 3840x2160, YCOCr 4:2:0, 12 bpc, Slice 1920x2160, 24 bpp

com pressed DSC images for s
. 4 % 4096x2160, YCOCr 4:2:0, 12 bpc, Slice 2048x2160, 24 bpp

k d 38402160, YT 4:2:0, 8 bpe, Slice 19282160, 17.125 bpp

quick rendering. B

38402160, YOCr 4:2:0, 12 bpc, Slice 192642160, 17.125 bpp

3840X2168, YCOCr 4:2:0, 8 bpe, Slice 1026x2160, 14.125 bpp
384012160, YOCr 4:2:0, 10 bpc, Slice 1920x2160, 14.125 dpp
3840x2160, YCOCr 4:2:6, 12 bpc, Slice 1920:0160, 14.125 bpp

4096x2160, RGE 4:4:4, 12 bpc, Slice 2048x2160, 12 bpp
5120x2160, YOUCr 4:2:0, 8 bpe, Slice 2560x1080, 24 bpp
5120x2160, YCOCr 4:2:0, 10 bpc, Slice 2560x2160, 24 bpp

512012168,

tCr 4:2:6, 12 bpc. Slice 25682160, 24 bpp
YCBCr 4:2:6, 8 bpe, Slice 2560x2168, 21.625 bpp
S120:2168, YCRCr 4:2:0, 10 bpe, Slice 2568x2160, 21.625 bpp
51202168, YCCr 4:2:0, 12 bpc, Slice 256012160, 21.625 bpp
S120:2160, YCBCr 4:2:0, § bpe, Slice 1206:2160, 24 bpp
512002160, YCRCr 4:2:0, 10 b, Slice 1268:2160, 24 bpp
S120:2160, YCRCr 4:2:0, 12 bpc. Slice 126052160, 24 bpp
51202168, YCECr 4:2:0, 8 bpe, Slice 1262168, 21.875 bpp
38402168, RSB 4:4:4, 16 bpc. Siice S6MAIE, 12 b9y
S12002168, YCRCr 4:2:0, 10 bpe, Slice 12802160, 21.875 bpp

5120X2168, YCBCT 4:2:0, 12 bpc, Slice 12682166, 21.875 bpp

4096x2160, YCCr 4:2:0, 8 bpc, Slice 204832160, 16.125 bpp

4096:2160, YCECr 4:2:0, 10 bpc, Slice 20482160, 16.125 bpp
4096x2160, YCRXT 4:2:0, 12 bpe, Slice 20482169, 16.125 bpp
096x2160, YOXr 4:2:0, 8 bpe, Slice 20482160, 13.25 by
4696x2160, YCRCr 4:2:0, 10 bpc, Slice 2048:2168, 13.25 bop
8962168, YOIXT 4:2:0, 12 bpe. Slice 204x2160, 13.25 bpp
768064320, YCBCr 4:2:2, 12 bpc, Slice 966xa320, 16.75 bpp

0 macta SRR YOCr 4022 12 b Slice 0SS 1625 hon
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HDMI Video Generator Function — Test Pattern Selection

' ¢ HDMI Video Generator:

Test 4K and 8K UHD TVs with a
variety of video formats and
colorimetry settings.

Includes a variety of test
patterns and special patterns for
testing UHD displays.

Verify HDR rendering
capabilities of a 8K UHD TV.

TELEDYNE LECROY quantumdata
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SmpteRp219

Strokes0

2
§

TPVAOC2

SRR Path: /Standa

»
3
31
3

SmpteSt2084

Strokes1

xd

= ¥
>
Smpte133

Sony6 Sony6WLC Staircase
Sunset TPVAOC1
TvBar100 TvBarH

Settings Find Transfer
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HDMI Video Generator Function — HDR Test Patterns

¢ HDMI Video Generator: 0
Test 4K and 8K UHD TVs with a [ | R e e

variety of video formats and T e e o B o
H > EDID Decode Format X

COIOHmetry SeFtlngS' EDID Comp Select a 2160p/BT2020 Mode ""3‘335’&"“0’
Includes a variety of test S

patterns and special patterns for  EERE i G103 £ B

testlng UHD dlSpIayS. 3D 25Hz 60 Hz 25Hz 60 Hz 25Hz

Verify HDR rendering - ™ em e

capabilities of a 4K and 8K UHD -

TV. CEC Tester

UHDA Test
HDR Lab
HDR10+

Dolby Vision
Editors
Scripts
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HDMI Video Generator Function — HDR Test Patterns

¢ HDMI Video Generator: —— 0

Test 4K and 8K UHD TVs with & |l e e ks s
variety of video formats and Formet

eARC Master

colorimetry settings. o romt B

EDID Comp Category: Reference Images = 48G Generator
Includes a variety of test Nl - How
patterns and SpeCIaI patterns for Link Train (] Override? Sele

DSC

testl n g U H D d IS p I ayS ¢ = :M ICastle Cruise_Ship Dﬂrk_bDog
4 3 Face_Colorpatches Flowers Forest Harbor
Verify HDR rendering = i resenting | Lody1

InfoFrame Lady_2 Lady_DarkBG

Capablhtles Of a 8K UHD TV Image Ctrl Lake Leaves LV_day LV_night

CEC Ping Man_BrightBG Man_Contrast Man_DarkBG Mountains

CEC Tester Oktoberfest1 Oktoberfest2 Sausalito Sunset
UHDA Test

Waterfalls Wine Winery Wintermountain
‘ HDR Lab Winter_bushes
HDR10+
Dolby Vision
Editors
Scripts

"\‘TELEDYNE LECROY quantumdata
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HDMI Video Generator Function — HDR Test Patterns

' ¢ HDMI Video Generator:

Test 4K and 8K UHD TVs for
HDR10 with a variety of video
formats and colorimetry settings.

Includes a variety of test
patterns and special natural
Images (shown) for testing UHD
displays.

Verify HDR rendering
capabilities of 4K and 8K UHD
TV for HDR10 subijectively.

AW TELEDYNE LECROY quantumdata
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HDMI FRL and TMDS Video Generation — HDR Lab

¢ HDMI Video Generator: —p— - N |
Test 4K UHD TVs with a variety _ ’ Lo e —
of video formats and video Format patterm S

eARC Master
EDID Decode Format X
paral I Iete rS . EDID Comp Category: Test Patterns « 48G Generator
1 H HDMI
Verify HDR rendering - HoR fframe

itor

capabilities of a 4K UHD TV for L —_
H DRlO, ose ‘ chroma_res clipping colorbars_off colorbars_on

3D
AFC combined HDR_pluge luma_res panel_res

e panel_res_ps percent_area ditherramps colorbars_50
Image Ctrl colorbars_75 compare8b_10b ramps25-75
CEC Ping
CEC Tester
UHDA Test
HDR Lab
HDR10+
Dolby Vision
Editors

Scripts

"\‘TELEDYNE LECROY quantumdata
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HDMI FRL Video Generation — HDR Lab
'0 HDMI Video Generator:

Format Pattern Audio Tools

Test 8K UHD TVs with a variety S o - R nforEme :Ifh
. . HDCP 4K HDR
of video formats and video o becoe TR o Ll Tp—
parameters. £DID Comp <\':| Card 2
Verify HDR rendering Se0c Edie o Ll
Lt DSC Heidelberg_HDR_8k LasVegas_HDR_8k LosAngeles_HDR_8k Card 4
aaDpsggltles Of an 8K UHD TV for 0 :> Palnsee_HDR_8k Zugspitze_HDR_8k EARCT':ESTH
InfoFrame
Image Shift
Image Ctrl
CEC Ping
CEC Tester
UHDA Test
HDR Lab
HDR10+
Dolby Vision
Editors
Scripts

APPLY
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HDMI 2.1 Video Generator Function — HDR Test Patterns

' ¢ HDMI Video Generator:

Test 4K and 8K UHD TVs with a
variety of video formats and
colorimetry settings.

Includes a variety of HDR test
patterns (shown) and special
natural images for testing UHD
displays.

Verify HDR rendering
capabilities of a 4K and 8K UHD
TV for HDR10 objectively.
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HDMI Sink Testing
Custom Formats and Format Lists
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Video Generator — Custom Format Timing

‘ H D M I Vi d eo G e n e rato r: E] Format Editor: /User/My_Format — O X

Create custom video timings for | Nev Open Save Use

Timing | General | Digitalvideo Y| Digital Audio Y AFD

testing a display’s response to a
variety of standard and non-
standard or irregular timings.

Save custom timings in separate
list for easy access and testing.

Create custom format lists of
standard formats, e.g. 8K _ =
form atS. U d ‘ us ines 3492 [] PreEmphasis

[] pc Balance

] Flat Front Porch
[ TriLevel

[] Repeat Field

oo ]
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Video Generator — Custom Format Timing

' ¢ HDMI Video Generator:

Create custom video timings for
testing a display’s response to a
variety of standard and non-

Data Transfer: Format

Local Files

~ [ User
INLX_2400_900
INLX_2880_960
My_Format

Instrument Files

~ [ Standard
1035i29.ml
1035i30ml
1080i23W.xml

1080i24W xml
1080i25.xml

standard or irregular timings.
1080i25W.xml

Save custom timings in separate o st
list for easy access and testing. 8 10807290

Jove 1080i30xml
Create custom format lists of __ o e
standard formats, e.g. 8K
viove 1080p100xml
formats. 1080E1008.)(m|
1080p1005B.xml
1080p119.xml
1080p120xml
1080p120B.xml
1080p1205B.xml
1080p23.xml v

& New Rename Delete New Rename Delete

"\‘TELEDYNE LECROY quantumdata
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HDMI Sink Testing
InfoFrame and Data Island Editor
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HDMI Video Generator — Infoframe Output Control

¢ HDMI Video Generator: @ 0

Configure HDMI InfoFrame e

parameter values to test sink e e
- -, . ecode ontrol e (A X

response to irregular conditions. EDID Comp G.F:”jimﬁ

Editors

e MPEG GIF2 HOMI
Examples show AVI InfoFrame scocedor [N T ] orren

and HDR InfoFrame. = enabl (one)

xYCC Audio Metadata  HDR Metadata

3D HDMI

AFC Forum APPLY SETTINGS REFRESH
‘ InfoFrame

SPD

Image Ctrl

CEC Ping
CEC Tester
UHDA Test

HDR Lab

HDR10+
Dolby Vision

Editors
Scripts

=3l
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HDMI Video Generator — Infoframe Output Control

' ¢ HDMI Video Generator:

Configure HDMI InfoFrame
parameter values to test sink

response to irregular conditions.

Example shows AVI InfoFrame.

Use Pull-Down menus to make
changes to outgoing AVI
InfoFrame.

TELEDYNE LECROY quantumdata

&l Generator

Format

2 ]DHGGEN Control | New  Open  Save

EDID Comp

-
o

Link Train
DsC
3D
AFC
InfoFrame
Image Ctrl
CEC Ping
CEC Tester
UHDA Test
HDR Lab
HDR10+
Dolby Vision
Editors
Scripts

Version: [l 3 4
Editors .
AVI Video Format ID (VIC): |0
HDR Component Format (Y):

HDMI AFD Present (A):
LLC

HDMI
Forum Scan Info (S):

Bar Data (B):

SPD Colorimetry (C):
Picture Aspect Ratio (VMD:

Active Aspect Ratio (R):

ITC Content (ITC):

Ext. Colorimetry (EC):

RGB Quantization (Q):

Picture Scaling (SC):

YCC Quantization (YQ):

IT Content Type (CN):

Pixel Repitition (PR):

Add. Colorimetrv Ext (ACE):

02 0D EF 008000 00

Pattern

| (0 - 255

0=RGB

0=No

0 = Not Present
0=No Data

2 =ITU-RBT.709 [7]
0=No Data

0 = Not Specified
0=NoData
0=xvYCC601

0 = Default
0=None

0 = Limited Range
0 = Graphics

0 = No Repetition (x1)

- m] X

z _ @ Output Disconnect

Refresh
eARC Master
Read Write X

~
nerator

HDMI

c=3)

"\
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Video Generator — HDMI Infoframe Output Control

+ HDMI Video Generator: W R
Configure HDMI InfoFrame odes * mpiis maciio mempeme T Discome

Refresh

parameter values to test sink Fomt paren o T

EDID Decode e}

d - New Open Save Read Write X
response to irregular conditions.  [EEEes
HDCP — Traditional gamma - HDR Luminance Range HDMI

Examples shows HDR sci A sors

HDR SMPTE ST2084 [2]
|nf0 Frame E ink Tran?” SR Hybrid Log-Gamma (HLG)
DsC LLC Display Primaries

Use erIdS to enter HDR 3D HDOM! | x[0]/0-00000 | yfo][0.00000 | o.0000 zo 1.0000

AFC Forum | x(17(0.00000 | y[1](0.00000 | o.0000 zo 1. 0000

parameters to outgoing HDR - Rl OTE DT
Image Ctrl ‘White Point
InfoFrame. e

x/0.00000 y¥/0.00000 | 0.0000 zo 1.0000
CEC Tester Display Mastering Luminance
UHDA Test max 0 0 to 65535 cd/mA2

HDR Lab min| 0.0000 | 0.0 7o 6.5535 cd/mA2

HDR10+ Maximum Content Light Level [0 0 to 65535 cd/mr2
Dolby Vision Maximum Frame-average Light Level 0 | 0 ro 65535 cd/m2

Editors

Scripts

01 1A SE 00

000000000000000000000000000000000000000000000000

o]
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HDMI 2.1 Sink Testing
Audio Generation
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HDMI Audio Generator — LPCM Configuration
"e HDMI Audio Generator:

Test UHD TVs and A/V receivers : SRR T
with a variety of audio formats. e i B oo [ ascomener
Specify LPCM audio paramete - Channels frisinns Bre/sampie e—
in the sine wave such as Channel. Selection
number of channels, sampling - Banooac

rate, bits per pixel, and sine L

wave amplitude and frequency. 30 TR +oio B -1ooo JRERRAR] 1000 ] »

"\‘TELEDYNE LECROY quantumdata
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HDMI Audio Generator — Compressed Formats

¢ HDMI Audio Generator:
Test UHD TVs and A/V receivers B e
with a variety of audio formats. BT
Select from a variety of -
compressed audio clips.

Provides Dolby and DTS audio
clips for replay.

&l Generator

Audio

Description

DOLBY (AC3) Pink Noise 500-2kHz L channel
DOLBY (AC3) Pink Noise 500-2kHz C channel
DOLBY (AC3) Pink Noise 500-2kHz R channel
DOLBY (AC3) Pink Noise 500-2kHz Cycle channels
DOLBY {AC3) Pink Noise 500-2kHz LFE channel
DOLBY {AC3) Pink Noise 500-2kHz All channels
DOLBY (AC3) Pink Noise 500-2kHz Ls channel
DOLBY (AC3) Pink Noise Rs channel

DOLBY (AC3) Pink Noise 20-20kHz L channel
DOLBY (AC3) Pink Noise 20-20kHz C channel
DOLBY (AC3) Pink Noise 20-20kHz R channel
DOLBY {AC3) Pink Noise 20-20kHz pulse ??2?
DOLBY (AC3) Pink Noise 20-20kHz LFE

DOLBY (AC3) Pink Noise 20-20kHz Ls channel
DOLBY (AC3) Pink Noise 20-20kHz Rs channel
DOLBY (AC3) Sine Wave 63Hz Cycle channels
DOLBY (AC3) Sine Wave 63HEz All channels
DOLBY ({AC3) Sine Wave 125Hz Cycle channels
DOLBY (AC3) Sine Wave 125Hz All channels
DOLBY (AC3) Sine Wave 1kHz Cycle channels
DOLBY (AC3) Sine Wave 1kHz All channels
DOLBY (AC3) Sine Wave 4kHz Cycle channels
DOLBY (AC3) Sine Wave 4kHz All channels
DOLBY (AC3) Impulse L channel

DOLBY (AC3) Impulse C channel

DOLBY (AC3) Impulse R channel

DOLBY (AC3) Impulse LFE channel

DOLBY (AC3) Impulse Ls channel

DOTRY (AC3Y Tmrulea Re channal

© © © ® © © © © © © © © © © © ©® © 6 © © & © © & & © © ° ©

[ ReFresH | [ ADD |

m] X

Disconnect

Refresh

eARC Master
X
48G Generator
HDMI

o]

Back to TOC
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HDMI 2.1 Sink Testing
EDID and SCDC Testing
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HDMI Video Generator — EDID Decode and Verification

¢ HDMI Video Generator: — & &

Test 4K and 8K UHD TVs Wlth a N'Odes = v: . R e —— , © Output Di:cr:nn:ct
variety of video formats and C Foma = D

eARC Master
DL Read Save Load Edit

colorimetry settings. 010 comp (IR -

48G Generator
CTA Data Block: Tag 3, bytes 24: Vendor Specific

Verify EDID and SCDC register HDCR 24-bit IEEE Registration ID: 0x000C03 EOM!

[Seio[el (1) gl @ HDMI 1.4b Vendor Specific Data Block

content of connected display. R - e et

DSC e Deep Color

48 bits per color
3D 36 bits per color
AFC 30 bits per color
YCbCr 4:4:4 supported
InfoFrame e DVI dual-link: Not supported
e Max TMDS clock: 340 MHz
e Content types:
CEC Ping Game

Cinema
CEC Tester Photo

Image Ctrl

UHDA Test Graphics (text)
e Latency: Not Present
HDR Lab e Interlaced Latency: Not Present
HDR10+ e Basic 3D: Supported
* Image Size: only indicates correct aspect ratio.
PLIAYSGIIN « 4K x 2K Support:
7 3840x2160 30Hz
Editors 3840%2160 25Hz
Scripts 3840x2160 24Hz
4096x2160 24Hz
e General 3D Support: On the SVDs listed below.
Frame packing
Top-and-Bottom
Side-by-Side (Half)
For SVDs:
002: (5) 1920x1080i @ 60 Hz 16:9
NN (32) 1620x%1N8Nn R 24 Hz 1A-Q
Block € 2/2 > Page € 4/13 >

G
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HDMI Video Generator — EDID Decode with DSC

+ HDMI Video Generator: oo | ___ |
TeSt 4K and 8K UHD TVS W|th a o ;J»A ‘!" : ot R _ " rate e

: > I Refresh
Varlety Of Vldeo formats and [ EDID Decode F‘ Save Load Edit — eARCTl\:asler
colorimetry settings. )

HDCP CTA Data Block: Tag 3, bytes 13: Vendor Specific HDMI
24-bit IEEE Registration ID: 0xC45DD8

[Yop |4 [ gl DHDMI Forum Vendor Specific Data Block
® Version: 1

Verify EDID and SCDC register :
content of connected display. N T D 64 tanes

: SCDC_Present
| a0 =

The example shows that the e
sink EDID is showing support for

Image Ctrl

Display Stream Compression -
(DSC).

CABLE_STATUS
CCBPCI

: LTE_340MHz_scramble
Independent view
Dual View
3D_0SD_Disparity
UHD_VIC
DC_48bit_420
DC_36bit_420
DC_30bit_420
Mdelta

CinemaVRR

CNMVRR

EVA

ALLM

: FAPA start location
0 Hz

0 Hz

: DSC_10bpc

: DSC_12bpc

: DSC_1lébpc

: DSC_1p2

: DSC_All bpp

: DSC_Native 420

® DSC_Max FRL Rate: 12 Gbps

® DSC_MaxSlices: Up to 16 slices and up to (400 MHz/KSliceAdjust) pixel clock per slice
© DSC_TotalChunkKBytes: 63 = 65536 bytes

<

Block € 272 Page € sm »

| UHDA Test
HDR Lab
HDR10+

Dolby Vision
Editors

ZZZAZZ KKK ZZZZ 2

Scripts

]
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HDMI Video Generator — Compare EDIDs

¢ HDMI Video Generator: oo . o x

@ Output Disconnect

View and verify EDID contents e e s AT Refresh

ools
Format Pattern Too €ARC Master

Of a ConneCted d|Sp|ay- CheCk EDID Decode Select the EDIDs to Compare T
for checksum and header error Two Sink Reads

HDMI
Edid #1 Read from Sink

Check EDID against known- 5606 Edtor -

Link Train

reference or read the same :

. 3D The EDIDs are different.
EDID successively. < I = o e
. - InfoF 0 2 4 6 7 8 9 A B Cc D E F
Report provldes detal IS il 00| o2 103 59149 59152 05 20 22 04 03 02 07 06 SD SE
UELE 10[ st | &0 [ & 64 €6 _|c2123|ca10F|c317F|76107[ 75178 | 7€103 | 7D10C| 23100 | 0F1 20

diﬁe rence CEC Ping 20|7F100[071F8| 78 ocice 10101 [00102|F8103|44104 |2Fig1 |ce141|8A(00 (01116 02106|03108
. 30/|04100[81156| 41158 16167 0815D|001c4[Se101 58178 0019867157 D8 IE2|5D100 | C414B | 02183

CEC Tester 40 7817F 82100 [ 67100 0010F |4BIE3[83/06|7F107| 0010100101 |E111D| 0F 180 |E4118 [0E| 71| C711C|CEl16

UHDA Test 50|cs120|E3158 | 0612C|0F125| 0100 |E318a 05188 | FFI21 {01100 56100 | SEISE| 00156 [20(SE|20100| 20 [281R0

605012030129 20150(35130 {00120 88135 82100 [ 21188 0018800121 [1R100[€6100| 21112 56166 [2n121 51156

HDR Lab 7000128 [1E151 30100 | 4611E[8F|30 33146 | 0018F [BAI33|88100|211BA (00188 00121 |1E100| 00 [0011E|DDI10

HDR10+ DECODE AND DIFF

Dolby Vision

Editors
Scripts
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Video Generator — Verify SCDC Registers

¢ HDMI Video Generator: eowao  —

Disconnect

Read and verify HDMI SCDC " e e

Format Pattern eARC Master

register values for capabilities, E01D Decode [T .

Status Flags

configuration and status. A .. oo@ o

HDCP I
Flags
Editor Y Bit 4: n Rsvd (0)

. . Configuration
EERIEE gits: ] 1 Rsva(@

DSC
Status Bit 6: 1 Rsvd (0)

3D Flags

AFC Charachr Error o 71“ L I
InfoFrame Detection  |0x40 (R) Status_0
Image Ctrl Test Bim:n 1 Clock Detected
CEC Ping Configuration
CEC Tester
UHDA Test

HDR Lab
HDR10+ Bit4: 0 Lane3_Locked

Bit1: 0 Cho_Ln0_Locked
Manufacturer
Specific Bit2: 0 Ch1_Ln1_Locked

Bit3: 0 Ch2_Ln2_Locked

Dolby Vision Bi15:n 1 Reserved

e Bit6: 0 FLT_Ready

Scripts
Bit7: 0 1 DSC_DecodeFail

0x41 (R) Status_1
Bits 0-3: Ln0_LTP_req

Bits 4-7:Ln1_LTP_req
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HDMI 2.1 Sink Testing
Compliance Testing
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HDMI Fixed Rate Link (FRL) Sink Compliance Test
"« HDMI 2.1 FRL sink compliance 5 >

TeSti n 4 Instrument:  Al_M41d [10.30.196.30] + Connect Cards
g ] CDF Entry Test Selection Test Options / Preview
R = k I g SelectAll v %
un FRL sink compliance tests. - e ;
Fu” IISt Of teStS Supported > HFR2-17: Sink FRL Protocol - CED - Lock Bits v
> HFR2-18: Sink FRL Protocol - CED - Error Counting During Reads K
(partl al I ISt S hown rlg ht) > HFR2-19: Sink FRL Protocol - CED - Specific Video Data Error Injection 7
3 > HFR2-20: Sink FRL Protocol - CED - Maximum Video Data Error Injection v
> HFR2-21: Sink FRL Protocol - CED - Update Flag with Specific Error Injection v
> HFR2-22: Sink FRL Protocol - CED - Update Flag with Maximum Error Injection v
~ RS
> HFR2-48: Sink FRL Protocol - RS - Basic Operation i
> HFR2-49: Sink FRL Protocol - RS - Correction Counting During Reads 7
> HFR2-50: Sink FRL Protocol - RS - Maximum Symbol Error Count v
> HFR2-51: Sink FRL Protocol - RS - Update Flag with Specific Symbol Error Count v
> HFR2-52: Sink FRL Protocol - RS - Update Flag with Maximum Symbol Error Count v
~  8bpc Decoding
> HFR2-23: Sink Pixel Decoding (FRL Mode) - YCBCR 4:2:0 v
> HFR2-31: Sink Pixel Decoding (FRL Mode) - RGB v
> HFR2-32: Sink Pixel Decoding (FRL Mode) - YCBCR 4:2:2/4:4:4 v
~ DC Decoding
> HFR2-24: Pixel Decoding (FRL Mode) - YCbCr 4:2:0 Deep Color K
> HFR2-33: Sink Pixel Decoding (FRL Mode) - Non-YCbCr 4:2:0 Deep Color 7
~ 8bpc Timing
> HFR2-11: Sink Video Timing (FRL Mode) - Sub-2160p 24-bit Color Depth v
> HFR2-12: Sink Video Timing (FRL Mode) - 2160p 24-bit Color Depth v
> HFR2-13: Sink Video Timing (FRL Mode) - 4320p 24-bit Color Depth K
~ DC Timing
> HFR2-14: Sink Video Timing (FRL Mode) - Sub-2160p Deep Color 7
> HFR2-15: Sink Video Timing (FRL Mode) - 2160p Deep Color v .
HFR2-30: Audio ‘De‘coai‘ng. aﬁ&‘R‘endeﬁ‘ng (‘FRL M?zae.) “Ms Audio (L‘F’Eh‘/l and 61 93?) -‘Samp\e Packet -
Loose ]
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HDMI Fixed Rate Link (FRL) Sink Compliance Test

¢ HDMI 2.1 FRL sink compliance
Testing:
Run FRL sink compliance tests.
Full list of tests supported.

Provides detailed Test Results
with Pass/Fail and details for
each subtest.

Enables compliance self-testing
and/or pre-testing of FRL
devices.

Enables export of compliance
test results to share w/
colleagues.

TELEDYNE LECROY quantumdata
Everywhereyoulook™

Compliance Test Results Viewe

Results Name: AA_NVK_RS_48_Full Manufacturer: qd
Date Tested: December11, 2018 11:14 AM Model Name: 980
Overall Status: HEFRCEIET] Port Tested: 1

[ HTML Repert

Test Results
I+ Test Name / Details
4 | HFR2-48: Sink FRL Protocol - RS - Basic Operation
> € Iter 01: 3 Lanes
4@ Iter 02: 4 Lanes
01: 1. cDF field Source Max FRL Rate is 0 then skip the test.
4 @ 02: 4. Read the RSCC, verify that RS C Valid flag = 0; otherwise FAIL.
@ OxAB:59/5A 0:80

@ Sink RS C Valid flags not 0 80

@ OxAB:59/5A D:80
@ sink RS C Valid flags not 0 80
> 03: 7. Read each FRL Lock bit. Repeat until all FRL Lock bits are set (=1) on 21l adg|
> 04: 8. Read the FRL Start flag. Repeat until FRL Start is set (=1}, else FAIL after
> 05: 10. Read the RSCC, verify that RS C Valid flag = 1 and count =0 or 1; otherwise
» 06: 11. Corrupt symbels at a rate of about 1s-9, spaced cut over 10 ssconds, with 1
> 07: 12. Read the RSCC; if the wvalue is not correct within 1 count then FAIL.
> 08: 13. Read the RS5SCC again after 100 milliseconds; if the count is neot 0 or 1 then
> 08: 14. Corrupt symbols at a rate of about 2e-9, spaced cut over 10 seconds, with 2
> 10: 15. Read the RSCC; if the value is not correct within 1 count then FAIL.
» 11: 16. Corrupt one symbol in esach of 4 consecutive RS blocks, after generating the
3 12: 17. change the FRL data stream to be random data on all lanes.
> 13: 18. After 5 seconds, read each FRL Lock bit and verify that they have all been c
> 14: 19. Read the RSCC, verify that RS C Valid flag = 1; otherwise FAIL
15: 20. If the count in the RSCC is less than 4, then FAIL.
s |2 HFR2-49: Sink FRL Protocol - RS - Correction Counting During Reads
4@ Tter o1:

01: 1. CDF field Source Max FRL Rate is 0 then skip the test.
> 02: 2. Perform Link Training at the minimum FRL Rate with the maximum number of FRL
> 03: 4. Read each FRL Lock bit. Repeat until all FRL Lock bits are set (=1) on all ac_
» 04: 7. Read the RSCC, verify that RS C Valid flag = 1 and count =0 or 1; cotherwise E
3 05: 8. Corrupt one symbol in each of a known random number (between 10000 and 30000}
P 06: 9. 100 milliseconds after the start of the symbol error, read the RSCC and add t_

» @ 07: 11.1. If the correction count is outside the range of *2Z from the number of gene

|-/ HFR2-50: Sink FRL Protocol - RS - Maximum Symbol Error Count ~ pass
» = BFR2-51: Sink FRL Protocol - RS - Update Flag with Specific Symbol Error Count _
|=/BFR2-52: 8ink FRL Protocol - RS - Update Flag with Maximum Symbol Error Count _
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HDMI TMDS Sink Compliance Test
"« HDMI TMDS compliance E—

Instrument: AlLM41d [10.30.196.30] =+ Connect «

4 Cards
I eStI n g . CDF Entry Test Selection Test Options / Preview

A » SelectAll v %
Run TMDS sink compliance - TMDS Protocol -

> HF2-5: TMDS Protocol - 6G - Scrambling

teStS . FU I I I ISt Of teStS Su pported > HF2-9: TMDS Protocol - Scrambling <= 340Mcsc

AR

~ Pixel Decoding
> HF2-23: Pixel Decoding - YCBCR 4:2:0
> HF2-24: Pixel Decoding - YCBCR 4:2:0 Deep Color
> HF2-71: Pixel Decoding - YCBCR 4:2:0 for 861G Video Formats
> HF2-72: Pixel Decoding - YCBCR 4:2:0 Deep Color for 861G Video Formats
~ EDID
> HF2-10: Video Timing - 6G - HF-VSDB
> HF2-26: EDID - Video Format Declaration
> HF2-31: EDID - YCBCR 4:2:0 - Data Blocks
> HF2-32: EDID - YCBCR 4:2:0 BT.2020 - Data Block
> HF2-35: EDID YCBCR 4:2:0 Deep Color HF-VSDB
> HF2-39: EDID 3D and Multi-stream Audio Data Blocks
>
>
>
>

(partial list shown right).

L <<

HF2-41: HDMI VSDBs - Independent-View
HF2-53: EDID - HF-VSDB
HFR2-53: Sink Video Timing - FRL/Gaming/DSC - HF-VSDB
HFR2-70: Sink EDID - HF-VSDB Reserved Bits
~ Timing 6G
> HF2-6: Video Timing - 6G - 2160p 24-bit Color Depth
> HF2-7: Video Timing - 6G - Deep Color
> HF2-8: Video Timing - 6G - 2160p 3D
~  Timing 21:9
> HF2-25: Video Timing - 21:9 (64:27) ki
~  HDMI-VSIFs
> HF2-40: HDMI VSIFs - Dual-View v v
HFR2-70: Sink EDID - HF-VSDB Reserved Bits

LK<

LK <
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HDMI TMDS Sink Compliance Test

"« HDMI TMDS compliance
Testing:

Run TMDS sink compliance

tests. Full list of tests supported.

Provides detailed Test Results
with Pass/Fail and details for
each subtest.

Enables compliance self-testing
and/or pre-testing of HDMI
TMDS devices.

Enables export of compliance
test results to share with
colleagues.

TELEDYNE LECROY quantumdata

[E=RE=H =X

H Compliance Test Results Viewer

HDMT 2.

0 Sink (2.0)

Compliance Test Results

Results Name: Test ID 2-51
Date Tested: May 22, 2014 10:45 AM Model Name: XYZ

Overall Status: (8 AR - Port Tested: 1

Manufacturer: ACME

[ Test Name / Details [ C ] Status
4 |2 HF2-5: TMDS Protocol - 6G - Scrambling _
4 © Ttor o1 —-

@ Test Format: (97) 3540x2160p @ 60 Hz 16:9%, 24 bpp
@ Scrambling Statns bit was set to 1.
@ Manmal inspection of the DUT wverified adegmate suopport of the

Instrument: QGUB MEKC [19'2 168.254.161] - u Contlnue Test Execution

"\
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HDMI TMDS Sink Compliance Test

"« HDMI TMDS compliance
Testing:

Run TMDS sink compliance

tests. Full list of tests supported.

Provides detailed Test Results
with Pass/Fail and details for
each subtest.

Enables compliance self-testing
and/or pre-testing of HDMI
TMDS devices.

Enables export of compliance
test results to share with
colleagues.

TELEDYNE LECROY quantumdata

=R Eol &

F‘ Compliance Test Results Viewer

HDMT Zz.

0O Sink (2.0)

Compliance Test Resnlts

Results Name: Test [D_2-9 1
Date Tested: May 22, 2014 12:08 PM Model Name: XYZ

Overall Status: (8 AR - Port Tested: 1

Manufacturer: ACME

[ Test Name / Details [C] Status

4 |=|HF2-9: TMDS Protocol - Scrambling <= 340Mcsc Pass
+© reer 01: -
01l: (2) 720x480p @ 60 Hz 4:3, Not Scrambled

HF2-9: TMDS Protocol - Scrambling <

= 340Mcsc

Instrument: |980B_MKC [192.168.254.161] »| » Continue Test Execution |

"\
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HDMI FRL/TMDS Gaming Sink Compliance Test

"¢ HDMI 2.1 FRL/TMDS Gaming
sink compliance Testing:

Run FRL/TMDS Gaming sink
compliance tests:

¢ Quick Frame Transport (QFT).
¢ Variable Refresh Rate (VRR).
¢ Quick Media Switching (QMS).
+ VRR with QFT.

¢ ALLM (not currently supported).

Provides detailed Test Results

with Pass/Fail and details for
each subtest.

Enables compliance self-testing
and/or pre-testing of FRL or

TMDS Gaming-capable devices.

Enables export of compliance
test results to share w/
colleagues.

TELEDYNE LECROY quantumdata

Results Name: Gaming_Sink_Sample Manufacturer:
Date Tested: October 7, 2019 4:54 PM Model Name:
Overall Status: (MEPS VRS FH Port Tested: 1

Test Results
= Test Name / Details
4 = HF2-60: Quick Frame Transpert for Sinks
4 8 Iter D01: 720p60 (or other suitable Format)
@ Format: (4) 1280x720p @ 60 Hz 16:9
01: FF=1, no VTEMs
02: FF=2
03: FFP=1 with VTEMs
0d4: FF=2, wait 5s, FF=1 no VTEMs
> 05: FF=MAX (if not 2)
> 8 Iter D2: All other supported Formats
4 |=HF?2-61: Variable Refresh Rate for Sinks
> 8 Iter D1: Step 4: EDID Checks
> 8 Iter 02: Step 5: 1080p60, Static VRR=48
> 8 Iter 03: Step 5: 3840x2160p60, Static VRR=48
@ Iter 04: Step 5: 2560x1440860, Static VRR=48
> 8 Iter 05: Step 6: 1080p60, Static VRR=VREmin
> 8 Iter D6: Step 6: 3840x2160p60, Static VRR=VRRmin
@ Iter 07: Step 6: 2560x1440@860, Static VRR=VRRmin
o Iter 08: Step 7: 1080pl20, Static VRR=VRRmin,/100/VRRmax
» @ Tter 09: Step 7: 3840x2160pl20, Static VRR=VRRmin/100/VRRmax
» @ Iter 10: Step 7: 2560x14408120, Static VRR=VREmin/100/VRRmax
> 8 Iter 11: Step 8: 1080p60, Dynamic VRR, ignore Mdelta
> 8 Iter 12: Step 8: 3840x2160p60, Dynamic VRR, ignore Mdelta
o Tter 13: Step 8: 2560x1440@60, Dynamic VRR, ignore Mdelta
> 8 Iter 14: Step 9: 1080p60, Dynamic VRR, honor Mdelta
> 12/ HF2-62: Quick Media Switching for Sinks
il - i=/HF2-63: VRR with QFT for Sinks

r- 5 M
FRL Sink (2.1b) Compliance Test Results

[ HTML Report

Instrument: | 559808 [10.30.196.70] * || [+ Continue Test Execution

"\
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HDMI Compliance Testing — Export Compliance Test Results
"& HDMI Aux Compliance Test

sinkct\result:=\My FRL Sink CT Test 1\Report Cdf htm

C:\U: cumner ent_Work\Marketing\PSG_WW._Sales' | 2018\QD_R: 0_Practice_Uti \
Results Export April 12, 2019 11:24 AM www.quantumdatacom| |
_ HIDMIFERIESINKIGomplianceNiestiReport:
Save compliance test results CiS2Hb) -
an d H T M L fl Ie for easy a.n d Results Name: My_FRL_Sink CT_Test 1 Manufacturer: ACME
e A = Date Tested: April 11, 2019 1:57 PM Model Name: XYZ
universal viewing through Srerai Sraus Sotess] 1
b rowse r. Capabilities Declaration Form (CDF)
FRL
Sink Max FRL_Rate 12 Gbps @ 4 Lanes
Sink_Supports ALLM NO
Sink_Supports VRR NO
Sink_Supports DSC NO
Features
Sink Supports 4K100A NO
Sink Supports 4K100B NO
Sink Supports 4K120A NO
Sink_Supports 4K120B NO
Sink_Supports SKS50A NO
Sink Supports_8K50B NO
Sink_Supports SK60A NO
Sink Supports 8K60B NO
DSC
Sink_Supports DSC | NO
6G - Video

I TN o] - coe |

"~‘TELEDYNE LECROY quantumdata Back to TOC
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HDMI Compliance Testing — Export Compliance Test Results

"& HDMI Aux Compliance Test
Results Export:

’ Save Compllance test results Sink FRL Protocol - CED - Lock Bits

U
¢ Iter 01: 3 Lanes ser

and HTML file for easy and Skipea

¢ Iter 02: 4 Lanes

u n ive rsal VI eWI n g th ro u g h * 01: 1. CDF field Source Max FRL Rate is 0 then skip the test,

browser. Do

*® 02: 3. Read the EDID after HPD is asserted.

\Usersinkendall ) \ C 0_Practice_Utility\980mgn\frlsinkct\results RL_Sink_CT_Test_1\Report_Cdf.htm

® 03: 4. Read each FRL Lock bit. If any FRL Lock bits are set (=1), then FAIL.

*® 04: 7. Read each FRL Lock bit after 10 milliseconds. If any FRL Lock bits are cleared (=0) on any active Lanes, then FAIL.

®  4lanes, testing lane(0xF=all):0xf, FRL LOCK bits:0xSe exp:0xf mask:0xf

® 05: 8. Read the FRL_Start flag after 200 milliseconds. If FRL_Start is not set (<L), then FAIL

*® 06: 11. Read the FRL Lock bit for Lane 0 after 10 millisecands, verify that the bit is stll set (=1). If the FRL Lack bit has cleared (=0), then FAIL 7

4 lanes, testing lane(0xF=all):0x0, FRL LOCK bits:0x5¢ exp:0x] mask:0x1
4 lanes, testing lane(0xF=all):0x1, FRL LOCK bits:0x5e exp:0x2 mask:0x2
4 lanes, testing lane(0xF=all):0x2, FRL LOCK bits:0x5¢ exp:0x4 mask:0x4
4 lanes, testing lane(0xF=all):0x3, FRL LOCK bits:0x5e exp:0x8 mask:0x8 W

® 07: 13. After at least 2 Super Blocks, read Lane 0 Lock bit and verify it has been cleared (=0). If the FRL Lock bit is set (=1), then FATL.

4 lanes, testing lane(0xF=
4 lanes, testing lane(0xF
4 lanes, testing lane(0xF=all):0x2, FRL LOCK bits:0x56 exp:0x0 mask:0x4
4 lanes, testing lane(0xF=all):0x3, FRL LOCK bits:0x4e exp:0x0 mask:0x8

):0x0, FRL LOCK bits:0x5c exp:0x0 mask:0x1

TELEDYNE LECROY quantumdata
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HDMI Compliance Testing — Export Compliance Test Results

"& HDMI Aux Compliance Test
Results Export:

Save compliance test results
and HTML file for easy and
universal viewing through
browser.

Export compliance test results
for dissemination to colleagues,
other subject matter experts or
Teledyne Customer Support.

TELEDYNE LECROY quantumdata

& HDMI FRL Source
& HDMI FRL Sink

& HDMI eARC Source
& HDMI eARC Sink
& HDMI CEC 20
EDID/DPCD IR

Formats
Images
Instruments

Other

[
12/ AA_HDC
@ DPHDCP 23

- o X
= O | @ Apps| =0
Control Cempliance Editors Other

=] = &
=
Generator Receiver ACA Remote
Control
- @y
Capture Control HEAC

2020/05/09 11:27:14

2020/05/09 11:27:13
2020/05/09 11:27:13

"\
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HDMI 2.1 Sink Testing
HDCP Compliance Testing

AW TELEDYNE LECROY quantumdata
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HDMI HDCP 2.3 Sink Compliance Testing
' ¢ HDMI HDCP 2.3 compliance T Comte e e Ve —

DP HDCP 2.2 Receiver (1.0) Compliance Test Results
I eStI n g = Results Name: AA_Com_Monitor_1 Manufacturer: LG [ HTML Report
n Date Tested: March 15, 2017 7:57 PM Model Name: 5K Monitor

Overall Status: 8RR Port Tested: 1

Run HDCP 2.3 sink compliance o R

I+ Test Name / Details
teStS- AII teStS Supported- a]= 2c-01: Regular Procedure - With transmitter _
» € Iter 01: With previously not connected receiver

Provides detailed Test Results +© zoer 022 it previcnsiy comected rocerver

) TX:HPD: :ENTER

with Pass/Fail and details for T e
® TX UNAUTH: :ENTER
@ TX MSGR:Disable ENC EN ts:3957204961.28 us

each Subtest. © TX UNAUTH:ARE INIT 25:3958706582.56 us

® TX UNAUTH:MSG RD:ARE Init ts:3958706882.56 us

Enables compliance self-testing B
and/or pre-testing of HDMI I >:ﬁ X AR50 Starad U 1a:13380TRES10. 40 us

g @ TH ARE:MSG:AKE Stored km ts:3958786918.40 us

deVICeS @ T ARE:MSG RCVD:ARE Send H prime ts:3958522630.08 us
& ® TX LC:Snd LC Init ts:3958824253.44 us

@ TH LC:MSG:LC Init ts:33958824253.44 us

Enables eXport Compllance test o TX LC:MSG RCVD:LC Send L prime ts:3958831534.08 us

. @ T SKE:Snd SKE Send ERS ts:3958833356.80 us
results to share with colleagues o o

g = @ TX AUTH:Snd STRM TYPE ts:3958843596.80 us 0
@ TX MSGR:Enable ENC EN ts:3959084165.12 us
@ TX AUTH:MSG:SKE Send Eks ts:0.00 us

@ Transmitted test pattern was visible on the Sink DUT.
> ]= 2c-02: Irregular Procedure - New Authentication after AKE Init _
» |2 2¢-03: TIrregular Procedure - New Authentication during Locality Check _
» |= 2c-04: TIrregular Procedure - New Authentication after SKE Send Eks _
» ]= 2¢-05: Irregular Procedure - New Authentication during Link Synchronization _
» ]= 2¢-06: Regular Procedure - Encryption Disable Bootstrapping _

Instrument: SSE)EUB [1EI 30.196.70] = | F= Continue Test Execution
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HDMI HDCP 2.3 Sink Compliance Testing

¢ HDMI HDCP 2.3 compliance
Testing:
Run HDCP 2.3 sink compliance
tests. All tests supported.

Provides detailed Test Results
with Pass/Fail and details for
each subtest.

Enables compliance self-testing
and/or pre-testing of HDMI
devices.

Enables export compliance test

results to share with colleagues.

"\‘TELEDYNE LECROY quantumdata

Everywhereyoulook™

[E=TEES))
[ HTML Report

1=/ Compliance Test Results Viewer

¥ (1.0) Compliance Test Results
Results Name: AA_ HDMI_HDCP_22_PC

Date Tested: May 17, 2016 3:57 PM
Overall Status: {3 KUY 1]

Manufacturer: Mvidia
Model Name: GTX
Port Tested: 1

Test Results.
I+ Test Name / Details

4 ]2/ 1A-01: Regular Procedure: With previously connected Receiver (With stored Km)

1A-02: Regular Procedure: With newly connected Receiver (Without stored Km)
-03: Regular Procedure: Receiver disconnect after AKE Init

-04: Regular Procedure: Receiver disconnect after Km

-05: Regular Procedure: Receiver disconnect after locality check

-06: Regular Procedure: Receiver disconnect after Ks

o [ i e

MY v v w

» Clear Ready

© RX HPD Deasserted regular ts:5115282636.80 us

© RX HPD Asserted regular ts:5115432673.28 us

© RX UNAUTH: :ENTER

© RX UNAUTH:HDMI/VIDEC Present

© RX UNAUTH:MSG RD:ENC_DIS ts:5115992064.00 us

© RX UNAUTH:RCVD:ARE Init ts:0.00 us

© RX UNAUTH: **Test Cond.*#* hpd

© RX AKE:MSG SND:ARE Send Cert ts:5117223004.16 us

© RX ARE:MSG RCVD:ARE No_Stored km ts:5118022901.76 us
PATR: : ENTER

PATR:MSG RD:ARE Send H Prime ts:5118037442.56 us
LC:MSG SND:ARE_Send Pairing Info ts:5118050856.96 us
LC:MSG RCVD:LC_Init ts:5118052044.80 us -
LC:MSG SND:LC Send L prime ts:5118058301.44 us

LC:MSG RCVD:SKE Send Eks ts:5118072350.72 us

SKE: :ENTER

SKRE:MSG RCVD:SKE_Send Eks ts:5118072350.72 us

HFD Deasserted irregular ts:5118072606.72 us

HED Asserted irregular ts:5118272634.88 us

© RX UNAUTH:MSG RD:ENC_EN ts:5118292039.68 us

i

SEEEEEEEEE

O Encryption Enabled

> 1A-07: Regular Procedure: Receiver sends REAUTH REQ after Ks
» |~ 1A-08: Irregular Procedure: Bx certificate not received

Instrument: SSSEUB [10.30.196.70]

= Continue Test Execution

Back to TOC

3/11/2025 115



HDMI HDCP 2.3 Sink Compliance Test - ACA Test Capture Logs
" HDMI Aux Channel Analyzer T -

Open Close  Export Options Filter  Find L

TI m e Stam p CO ntro I : 7| [HDMI_HDCP_22] Events: 899 (902)

X

813 HDCP HDMI2-R60 +00:15:44.468466 0000 (87.77 kbps) : HDCP A

Type:
Start Time: +00:15:46.907842

e * g 814 EDID  HDMI2-R60 5.899095 || R EDID 00 (87.61 kbps)
View the ACA transaction files . Pl R K SR | (W o
816 EDID HDMI2-R60 .912530 | EDID 80 (87.61 kbps) - - -
Read, 534 bytes
- 817 EDID  HDMI2-R60 .912857 || < 128 bytes (87.61 kbps) =S8
for each HDCP test to confirm e e msned twaase | contis.o 00 (36.54 mope =
z S5, 3 Name: Read Message
: 819 SCDC  HDMI2-R60 .492350 | w ™s_config 00 (86.54 kbps)
fal I ures 820 EDID  HDMI2-R60 691741 || W Segment 00 (87.77 kbps Message: AKE Send Cert (534 bytes)
. 821 HDCP  HDMI2-R60 6.692068 HDCP2Version (87.61 K| msg_id: 3
822 EDCP  HDMI2-R60 6.692232 04 (87.77 kbps) i M
- Receiver ID: 8C 23 BA D5 A6
6.894571 AXE_Init (87.77 kbps)

Receiver Public Key:
C5 3B FC EC 4E 2A 42 EA 71 76 F4 B8 90 7A EC 7B
F5 78 07 11 97 35 5C D6 F8 09 30 D3 DB 4C 91 c4
7D 82 CE F6 7D 7F 22 Al 1D A7 SF 6F C1 4A 52 16
AE 09 5A cC 59 FD 5F C2 07 19 D8 A7 02 DO 4C 85
B8 16 F4 DA 3A 12 8B 00 84 E1 D3 2E 2C EA 76 05

RxStatus (87.77 kbps)

1602 (87.77 kbps)

Read Message (87.77 kbps)
Cert (87.77 kbps)

View details of any transaction. e e

View time stamps.

WERAWADEADADDTADADADAIEEDT AN E AN EEADADA

820 | HDCP |EDMI2-RE0 Bxstatus (87.77 kbps) 83 F8 12 BO 74 E6 B9 CB 5B BD BB FB 39 A3 26 4A
829 HDCP  HDMI2-R60 .973213 0000 (87.77 kbps) DF B9 E9 5A BD OF 97 89 73 63 38 2B 95 1D 52 B4
830 HDCP  HDMI2-R60 .984682 RxStatus (87.77 kbps) CA 1F 07 46 F1 14 36 1A 3F 61 BE 2E C2 E2 75 B3
831 HDCP  HDMI2-R60 .984846 0000 (87.77 kbps) 01 00 01

832 EDCP  HDMI2-R60 996151 RxStatus (87.77 kbps) ;z:ﬂu‘“cm;,” 2°

ignature:
833 HDCP  HDMI2-R60 .996478 0000 (87.77 kbps) ilaisoi=sian ok e
834 HDCP  HDMI2-R60 .007783 RxStatus (87.77 kbps) 38 72 33 D5 26 76 87 64 3A D1 A4 45 45 86 €D 86
835 HDCP  HDMI2-R60 .007947 0000 (87.77 kbps) SD 58 B4 3E 16 CD F8 B7 24 D7 74 F9 4E 76 C5 10
836 HDCP  HDMI2-R60 009094 AKE_Stored km (87.77 kbps) 1B DO E8 4B 53 33 1A 6D 72 E2 3A 8A 79 FE BC CF
837 EDCP  HDMI2-R60 .023839 RxStatus (87.77 kbps) :; :g ﬁ 2: ;g :: :: ?/: "s’: :: :: :; :z :: g; :g
838 HDCP  HDMI2-R60 .024003 2100 (87.77 kbps) PRl i o e R i e el
839 HDCP  HDMI2-R60 024331 Read Message (87.77 kbps) 72 ED 4D 42 1F D8 7F 31 A4 9A 97 97 BE 13 10 A5
840 HDCP  HDMI2-R60 .024495 AKE_Send_H_prime (87.77 k... 0D 00 EB 48 97 71 5E 5C B5 1A F1 86 60 OD BA 97
841 HDCP  HDMI2-R60 .030884 LC_Init (87.77 kbps) CC 9A 2C 40 B8 1B 59 50 7B 2A 0B 46 EF DE C3 E2
842 EDCP  HDMI2-R60 043008 RxStatus (87.77 kbps) :_', :: :2 i: :’2‘ g: :‘: ‘;i :’i ;s :: :: ii i: ;2 :;‘;
843 HDCP  HDMI2-R60 -043336 2100 (87.77 kbps) SE E1 58 12 57 48 47 33 96 4C OB 99 E7 C3 SE 6C
844 HDCP  HDMI2-R60 .043664 Read Message (87.77 kbps) B 61 EO DD B6 23 BE 3E 97 82 4F 11 B& 70 86 2F B6
845 HDCP  HDMI2-R60 .043827 LC_Send L prime (87.77 kbps) A8 C2 95 C1 F5 EC 39 8F 8C E3 7E FD O1 36 EE OA
846 HDCP  HDMI2-R60 .048251 SKE_Send_Eks (87.77 kbps) B2 ¥0 95 01 A4 74 92 ¥S 3C 10 9B 5B BY 60 61 ¥C
v
847 EDCP  HDMI2-R60 062177 RxStatus (87.77 kbps) 3 < ;‘: 6:77“ 0113:‘ 572 :7c Z4 “;7157775];1 )55 AT WE XD
o 27: < ,_Send_Cert S DS

N TELEDYNE LECROY quantumdata Back to TOC
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HDMI 2.1 eARC Testing
Enhanced Audio Return Channel

AW TELEDYNE LECROY quantumdata
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HDMI eARC Tx Testing

"« HDMI 2.1 eARC Testing:

Verify eARC Tx (TV) for common
mode and differential mode
operation.

Run eARC common and
differential mode compliance
tests for Tx devices. Full list of
tests supported.

TELEDYNE LECROY quantumdata

HDMI Source (BluRay)

Video/Audio
—>

M41h eARC Tx Emulation

HDMI eARC Tx DUT
(UHD TV)

< ARC/eARC
audio

"\
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HDMI eARC Tx Testing

"« HDMI 2.1 eARC Testing:

Verify eARC Tx (TV) for common
mode and differential mode
operation.

Run eARC common and
differential mode compliance
tests for Tx devices. Full list of
tests supported (only partial list
shown right).

quantumdata

2 eARC Source CT 1.0
Instrument:  AlLM41d [10.30.196.30] = Connect

CDF Entry Test Selection

Test Options / Pre

Select All

v Common Mode Regular

HFR5-1-20: eARC Discovery With COMMA Width Margining
HFRS-1-21: Command Behavior With Bit Time Margining
HFR5-1-22: TX gets <NACK> indicating eARC RX Busy
HFR5-1-23: TX gets Common Mode Slow Response

v Common Mode Irregular

>
»
>
»

<

>

>

<

HFR5-1-24:
HFR5-1-25:
HFR5-1-26:
HFR5-1-50:
HFR5-1-55:
CDS/Status
HFR5-1-35:
HFR5-1-36:

eARC TX gets Timeout during Heartbeat

eARC TX gets Heartbeat Disconnect

eARC TX gets HPD LOW Disconnect

eARC TX Responds <RETRY> to Read Data Packet With Uncorrectable ECC Error
eARC TX gets Heartbeat Failure during Discovery

eARC TX Reads Capabilities Data Structure at startup
eARC TX Re-reads Capabilities Data Structure when CAP_CHNG->1

LPCM Protocol

> HFR5-1-28: eARC TX 2-channel LPCM Audio Packet Structure
> HFR5-1-29: eARC TX Multi-Channel 2-channel layout LPCM Audio Packet Structure
> HFR5-1-56: eARC TX Multi-Channel 8-channel layout LPCM Audio Packet Structure
> HFR5-1-58: eARC TX Multi-Channel 16-channel layout LPCM Audio Packet Structure
> HFR5-1-59: eARC TX Multi-Channel 32-channel layout LPCM Audio Packet Structure
v HPD/HDMI_HPD
> HFR5-1-38: eARC TX set HPD LOW when leaving Standby Test
> HFR5-1-39: eARC TX EDID Update and HDMI_HPD Test
> HFR5-1-51: eARC TX EDID Update and HPD on CDS Change Test
v Lip-syne
> HFR5-1-37: eARC TX Re-reads ERX_LATENCY when STAT_CHNG->1
v LPCM Rate/Content

&Y

EXECUTE TESTS

A

LK<

< L L8 AR LI <

<<
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HD

Ml eARC Tx Testing

"« HDMI 2.1 eARC Testing:

Verify eARC Tx (TV) for common
mode and differential mode
operation.

Run eARC common and
differential mode compliance
tests for Tx devices. Full list of
tests supported.

Provides detailed Test Results
with Pass/Fail and details for
each subtest.

Enables compliance self-testing
and/or pre-testing of eARC
devices.

Enables export of compliance
test results to share w/
colleagues.

TELEDYNE LECROY quantumdata

|= Compliance Test Results Viewer

eARC Source (1.0)

Compliance Test Results

[0 HTML Report

Results Name: AA_eARC Tx_Complete MB
Date Tested: August 13, 2018 9:02 AM Model Name: 980

Overall Status: 9P RIEITT Port Tested: 1

I* Test Name / Details

Manufacturer: qd

» |2 HFR5-1-20: eARC Discovery With COMMA Width Margining
» |2 HFR5-1-21: Command Behavior With Bit Time Margining
» =/ HFR5-1-22: TX gets <NACK> indicating eARC RX Busy
» {= HFR5-1-23: TX gets Common Mode Slow Response
» {2 HFRE-1-24: eARC TX gets Timeout during Heartbeat
>? HFR5-1-25: eARC TX gets Heartbeat Disconnect
>? HFR5-1-26: eARC TX gets HPD LOW Disconnect
» {2 HFRGE-1-50: eARC TX Responds <RETRY> to Read Data Packet With Uncorrectable ECC Error
4 ]| HFR5-1-55: eARC TX gets Heartbeat Failure during Discovery
4 @ Iter 01:
> 01: HFRS 1 55 1: No response to <eARC Write>
4 =/ HFR5-1-35: eARC TX Reads Capabilities Data Structure at startup
4 @ Iter 01:
4@ 01: HFR5 1 35 1: Verify CAP CHNG CONF behavior

@ Iteration 1, verify CAP CHNG_ CONF

@ Collected 3523 events

@ Analyzed 3523 events

@ DUT took 72.013875ms from HFD=1 to issue heartbeat (maximuom: 500ms})

o DUT sent HB after 4 COMMA ONs

ODUT set CAP CHNG CONF=1 in 353.7651ms (200ms max)

ODUT set CAP CHNG CONF=0 in 202.371275ms (200ms max)

@ DUT started reading Capabilities Data Structure in 424.05195ms (25 max)
HFR5-1-36: eARC TX Re-reads Capabilities Data Structure when CAP CHNG->1
HFRE-1-28: eARC TX 2-channel LPCM Audioc Packet Structure

] o] ] e

b
>
>
b

HFR5-1-29: eARC TX Multi-Channel 2-channel layocut LPCM Audioc Packet Structure
HFR5-1-56: eARC TX Multi-Channel 8-channel layocut LPCM Audioc Packet Structure

Instrument: SSQBDB [lﬂ 30.196.240] = | i Continue Test Execution

I [ e
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HDMI eARC Common Mode Configuration Sequence

.
¢ HDMI 2.1 eARC Testing: Trcnomvers —
. Open  Close  Export Options Filter  Find P2
Verify eARC common mode . Ioy-eA o] Event: 2651
0  EARC EDMI-R10  +06:37:28.021241  Invalid Sequence : eAzrc
Connectlon Sequence us'ng AUX 1 EARC EDMI-R10  +06:37:28.069262 Read EARC_RX STAT 00 E St;::a:i-::f ;g:=:;’=37-9393°3
2  EARC EDMI-R10  +06:37:28.069813  Write EARC_TX STAT 81 :
g 3 EARHB HDMI-R10  +06:37:28.116296 || Heartbeats 166 CECE DR DI S AL
Channel Analyzer (ACA) utlllty_ Il 5V EDMI-R10  +06:37:36.078772 || 5V Falling Edge 0xD0: EARC RX STAT
5 5V  HDMI-R10  +06:37:37.884404 || 5V Rising Edge _Bit Name Value Description |
6 EARCM HDMI-R10  +06:37:37.885430 || Comma ON: 9.999 ms 0  EARC HED M(0)
Enables export Of ACA eARC 7 EARCM EDMI-RL0  +06:37:37.905489 || Comma ON: 10.000 ms 1 - 0 Reserved
8 HDMI-R10  +0 .925489 || comma oN: 10.000 ms = U e
i _I b
Common Mode transactions to 2o RMTRI0 | +06:37:37.539853 | Write EARC.TXSEAT 93 O )
: : 5 0 Reserved
11 EARMB EDMI-R10  +06:37:37.985256 || Heartbeats 1 5 0 Reserved
Share W/ CO”eagueS 12 EARC HDMI-R10  +06:37:38.033313  Read EARC_RX STAT 00 0 Reserved
13  EARC EDMI-R10  +06:37:38.033860  Write EARC_TX STAT 81 Packet Sequence:
14 EARC EHDMI-R10  +06:37:38.081215  Read CAPS 0Oh L=8
15 EARCD EDMI-R10  +06:37:38.082492 || Cap Data: L=8 gg;f ’; z g:: ;:“ :gq“:s
16 EARC HDMI-R10  +06:37:38.082526  Read ERX LATENCY 00 G i o e
17 EARHB HDMI-R10 +06:37:38.083075 Iieartbeats 27 004: 5 ¢ 04h Ack +24 us
18 EARC HDMI-R10  +06:37:39.392340  Read EARC_RX STAT 00 005: M D DOh +34 us
19 EARC EDMI-R10  +06:37:39.392909 *Write EARC TX STAT 81 006: S C 04h Ack +24 us
20 EARHE HEDMI-R10  +06:37:39.440367 || Heartbeats 37 WS L e e i roARLe
008: s D 18h +24 us
21 EARC HDMI-R10  +06:37:41.228225  Read EARC_RX STAT 00 005: M 30k Stop +33 us
22 EARC HDMI-R10  +06:37:41.228761  Write EARC_TX STAT 010: S ¢ O04h Ack +24 us
23 EARHB HDMI-R10 +06:37:41.277215 I Heartbeats 43
24 EARC  HDMI-R10 +06:37:43.341254 Read EARC_RX STAT 00 (M/s = Master/slave, C/D = Command/Data)
25 EARC HDMI-R10 +06:37:43.341835 Write EARC_TX_STAT
26 EARHB EDMI-R10 +06:37:43.389271 I Heartbeats 83
27 EARC HDMI-R10  +06:37:47.396808  Write
< >
E < $ 9: Read EARC_RX_STAT 18
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