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quantumdata Product Family...Our Mission:

Help silicon and product developers bring their next-generation video solutions
to market—faster, with better interoperability and lower cost

gquantumdata analysis tools quicken Time-to-Insight

°>> <TIME TO INSIGHT™
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M21 Video Analyzer/Generator — Front Panel Viewing and Control

¢ Front Panel Display

10-inch diagonal screen.
1280 x 800 resolution.
24-bit color.

+ Enables viewing incoming HDMI
or DisplayPort video and video
attributes.

¢ Touch screen control.
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M21 Video Analyzer/Generator — Sample Test Configurations

UHD TV/DP Display

M21
HDMI/DP Source emulating
‘‘‘‘‘ = display

M21
emulating
HDMI
source

Repeater Device

Example Source Test Setup Sink (Display) Test Setup
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M21 Video Analyzer/Generator for 8K HDMI & UHBR DP — Main Screen

low 4 > M21_Dashboard

X DEO
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YCbCr 4:4:4 8 1680x1050

C TOT RESOLL
Frame Packeting 1920X1080
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¢ M21 Main Screen

Showing access to
the primary
applications for both
video analysis and
video generation.

Status bar at top
shows current status
of video generator
and video analyzer.



M21 Video Analyzer/Generator — Video Analyzer Real Time View
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HDMI

10 Gbps RGB Default 8bpc  3840x2160p@60Hz

TVBar100 134.87kHz
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593.41MHz

RGB Default 8 bpc

DPCD EDID

NAXNA

5V HPD Image Navigator ~

NA

NAXNA

NA

RGB Default 8 bpc

305

+ Video Analyzer Panel
with HDMI input
(DisplayPort input
looks the same).

¢ Provides quick insight
into the incoming
HDMI or DisplayPort
video stream.

Showing incoming
video frames.

Status bar on the top
showing essential
video timing and
parameters.

Shows colorimetry
image.



M21 Video Analyzer/Generator — Aux Channel Analyzer

” _ " | ¢ Aux Channel Analyzer.

T AuDiO

e DI peess e e ses oo e n owsn Supports monitoring
_ i : while emulating a sink
cwe = ACA or monitoring between
Bl itianall Rais an HDMI or DP source
10.14_2022_14_39_41 Y Q L Z:': 2:(.:“:32_571%8 and Sink paSSively.
131 SCDC  HDMI-R10 +00:30:32.662355 <01 (48.71 kbps) H —— :::;:: jj?:”k:sj e DeCOdeS a” HDMI and
132 SCDC  HDMI-R10 +00:30:32.664812 R Update_0 (48.71 kbps) H Read, 1 byte DiSpIayPort register

16h: Update_@

133 SCDC  HDMI-R10 +00:30:32.665304 <43 (48.71 kbps) transactlons res ponses

134 SCDC  HDMI-R10 +00:30:32.667761 R Update_0 (48.71 kbps) fi tene YTT R Exa m p | es h OW| n g

135 SCDC  HDMI-R10 +00:30:32.668089 <43 (48.71 kbps) :] ::;t:tu:ﬁate :E:j mon ito ri ng Of H D M I AUX
_Update

136 SCDC  HDMI-R10 +00:30:32.670547 R Update_0 (48.71 kbps) z zi;‘::Test,Update :E:; C h anne | trafﬁ c over th e

HDMI-R10 +00:30:32.671038 <63 (48.71 kbps) : :ﬁzt:rz :E: D DC Chan nel .
_Update
) . 6 RSED_Update ¥(1) E bl H 1 f
138 SCDC  HDMI-R10 +00:30:32.671530 R Status_Flags_1 (48.71 kbps) ; — napies viewi ng (0]

W sme WO 0maenesy <6571 EDID exchange,
W e ST s Rameraes 7o DisplayPort DPCD,
o swe oo scommens <ot HDMI SCDC register
< s> reads, DisplayPort or
@ @ Lo} -- , FRL link training and

HDCP authentication.
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M21 Video Analyzer/Generator — Link Training Configuration
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EDID MAX RATE OVERRIDE

Adaptive

Use EDID Value
Non 3Lanes/ 3 Gbps
Adaptive

3 Lanes/ 6 Gbps

4 Lanes/ 6 Gbps

4 Lanes /8 Gbps

4Lanes /12 Gbps
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State

Lanes

Rate

FFE

FRL PLL LOCKED:

CURRENT STATUS ~ Refreshed at 14:16:28

RGB Default 8 bpc 1920x1080

¢ HDMI FRL Link
Configuration Panel.
Enables configuration
of TMDS or FRL and

the link configuration
of FRL.

Link configuration
status shown on the
right side of panel.




M21 Video Analyzer/Generator — Video Format Selection

® Video Protocol Suite

10 Gbps

Format

Format

ttern

Audio (TX)

Link Train

Packet

EDID

SELECTLIST FILTERS 2160p Clear All Filters

REFINETIMINGS BY RESOLUTION

[ Show favorites

My List

FRAME RATE

24/1.001

48/1.001

240p2x

288p2x

480p2x

576p2x

N

Hide Filters

PROGRESSIVE  INTERLACED

240p4x

288pax

480p4x

576pax

1080p

320p

480i2x 480idx

576i2x 576idx

30/1.001

60/1.001

120/1.001

NE 10 Gbps

TIMINGS

3840x2160p
3000 A 169

3840x2160p
60.00 16:9

4096x2160p *
2400 A 256:135

4096x2160p
30.00 A 2561135

4096x2160p
60.00 A 256:135

3840x2160p
12400 A 6427

3840x2160p
30.00 A 64:27

3840x2160p
60.00 A 64:27

3840x2160p
148.00 A 169

4096x2160p
48.00 A 256:135

Tester

3840x2160p
50.00 A 16:9

60p
A 169

Limited

i 4096x2160p

25.00 A 256:135

4096x2160p
5000 A 256:135

4096x2160p
60.00 A 256:135

3840x2160p
2500 A 64:27

3840x2160p
5000 A 64:27

3840x2160p
60.00 A 64:27

3840x2160p
48,00 A 169

4096x2160p
48.05 A 256:135

+ HDMI Video
Generator

Showing video format
selection panel.
Video parameter
Settings accessible
from this panel as
well.
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M21 Video Analyzer/Generator — Reading EDID

7 Video Protocol Suite

10 Gbps

RGB Defaul

134.87

Hz

Format SELECTMODE | BLOCKS
Pattern

EDID Header

Base EDID
audio (0 ||
CTA DataBlock: Tag 2

LinkTrsin EDID bytes 25-Video Data

c CTA 861
— omp

EDID

HDCP

SCDC Editor

CTA Data Block: Tag 1
bytes 3:Audio Data.

CTA Data Block: Tag 3
bytes 24:Vendor Specific

CTA DataBlock: Tag 3
bytes 13:Vendor Specific

CTA Data Block: Extended Tag 0
bytes 2:Video Capabiity

CTA Data Block: Tag 4
bytes 3:Speaker Allocation

CTA Data Block: Extended Tag 15
bytes 1:Y420 Capability Map

CTA Data Block: Extended Tag 14
bytes 4:Y420 Video Data

CTA Data Block: Extended Tag 6
bytes 3:HDR Static Metadata

CTA Data Block: Extended Tag §
bytes 3:Colorimetry

TVBar100

AVZW TELEDYNE LECROY
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10 Gbps RGB Default

Tester

Read  Save  Load

‘CTADATA BLOCK: TAG 3, BYTES 13

24-bit IEEE Registration ID: BxC4SDD8

© HDMI Forum Vendor Specific Data Block

Version: 1
Max_TMDS_Character_Rate: 668 MHz

SCDC_Present: Yes
RR_Capable: No
CABLE_STATUS: No
CCBPCT: No
LTE_34BMHz_scranble: Yes
Independent_view: No
Dual_View: No
3D_0SD_Disparity: No
UHD_VIC: No
DG_48bit_428: Yes
DC_36bit_428: Yes
DC_38bit_428: Yes

Mdelta: No
CNMVRR: No
CinemaVRR: No
FVA: Yes
ALLM: Yes
FAPA_start_location: No
®  VRRmin: 24 Hz
® VRRMax: 248 Hz
DSC_18bpe: Yes
DSC_12bpe: Yes
DSC_16bpe: No
DSC_1p2: Yes
DSC_AL1_bpp: Yes
DSC_Native_420: Yes

® DSC_Max_FRL_Rate: 12 Gbps
®  DSC_MaxSlices: Up to 16 slices and up to (488 MHz/KSliceAdjust) pixel clock per slice
DSC_TotalChunkkBytes: 63 = 65536 bytes

Signal
Generator

¢ HDMI Video
Generator

Showing EDID
decode panel.

You can read an
EDID from a
connected display
and save it for reuse
on the M21 Analyzer
port for emulation.

Can also read the
HDMI SCDC registers
not shown).




M21 Video Analyzer/Generator — Audio Transmission

- Q. HDMI E = e HDMI ‘ H D M I Video
Generator

12 Gbps RGB Default 8 bpc 3840x2160p@60Hz 6 12 Gbps RGB Default 8 bpc 3840x2160 N 4400x2250

TVBarlo0 134 87’kHz  SeaaiMiz . 5994 ShOWi ng SeleCtion Of
= | Audio (TX) Tester LPCM audio
Format MODE CHANNELS SELECT Link Channels L tra n S m iSS i O n th ro u g h

| R = e Video Generator.

| Select from Dolby
ompres... :

| o 9 o reqrey[J811] b 20000 and DTS compressed

FL FR

audio clips (not
oor 5.1 192 @ ShOWﬂ)

SCDC Editor BITS/SAMPLE
6.1

16 20

71
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M21 Video Analyzer/Generator — Aux Channel Analyzer

# " Video Protecol Suite

& BACK = ACA

STATUS

10.14_2022_14_39_41

131 ScDC HDMI-R10 +00:30:32.662355

132 SCDC HDMI-R10 +00:30:32.664812
133 SCDC HDMI-R10 +00:30:32.665304
134 scDC HDMI-R10 +00:30:32.667761
135 ScDC HDMI-R10 +00:30:32.668089
136 SCDC HDMI-R10 +00:30:32.670547

HDMI-R10 +00:30:32.671038
138 scDC HDMI-R10 +00:30:32.671530
139 ScDC HDMI-R10 +00:30:32.671857
140 SCDC HDMI-R10 +00:30:32.672185

141 SCDC HDMI-R10 +00:30:32.672676

Total Events: 189

>

60Hz TVBar100 2 & - HDC.. 10 Gbps

LIVE DATA VIEWER

Source Legend Open Export Options

Y Q

<01 (48.71 kbps)

R Update_0 (48.71 kbps)

<43 (48.71 kbps)

R Update_0 (48.71 kbps)

<43 (48.71 kbps)

R Update_0 (48.71 kbps)

<63 (48.71 kbps)

R Status_Flags_1 (48.71 kbps)

<65 (48.71 kbps)

R Status_Flags_2 (48.71 kbps)

<87 (48.71 kbps)

{  SelectedRow:137 >

RGB Default 8 bpc 3840x2160

DATA

Type: SCDC
Start Time: +68:308:32.671838
Duration: 328 to 492 us
Maximum I2C Rate: 48.71 kbps

Read, 1 byte

16h: Update_@

Bit MName

] 4400x2250

Value Description

@  Status_Update

1 CED_Update

2  RR_Test

3  Source_Test_Update
4  FRL_start

5  FLT_Update

6  RSED_Update

7

« START *
8080 A9 63- | .
* STOP +

Reserved

Tester

I" TELEDYNE LECROY
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¢ Aux Channel Analyzer.

Supports monitoring
while emulating an
HDMI source.

Decodes all HDMI and
DisplayPort register
transactions responses.
Example showing
monitoring of HDMI Aux
Channel traffic over the
DDC channel.

Enables viewing of
EDID exchange, HDMI
SCDC register reads, or
FRL link training and
HDCP authentication.



M21 Video Analyzer/Generator — Connector Interface Ports — Video & Audio

¢ M21 Connector Line Up.
+ HDMI Video/Audio Ports:

HDMI Tx — for TMDS/FRL video
generation up to 8K formats.

HDMI Rx - for TMDS/FRL video
analysis up to 8K formats.

# DisplayPort Video/Audio Ports:
DP Rx — for analyzing in coming

Audic  HDMI DisplayPort DP streams up to 13.5Gb/s.
DP Aux — for passively monitoring
DP aux channel between a DP
source and display.

+ Audio Ports:
SPDIF Out — for monitoring
incoming HDMI/DisplayPort audio.

Headphone Stereo Jack — for
monitoring incoming LPCM audio.

AW\ TELEDYNE LECROY uantumdata
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M21 Video Analyzer/Generator — Connector Interface Ports - Admin

¢ Administration Ports:

RS-232 — for command line
control.

USB-C Power — for power and
battering charging from wall
adapter.

USB On-the-Go — for connection
to external devices.

USB Host — for connection to
external devices.

Ethernet — for software upgrades,
command line control and control
through a mouse and keyboard.

AW\ TELEDYNE LECROY uantumdata
" Everywhereyoulook™ ! 11/6/2022 15




M21 Video Analyzer/Generator — Specifications

¢ Power Specifications:

+ AC Adapter for USB-C Port 100-240 VAC,
47-63Hz with wall adapter.

+ Battery — Nickel metal hydride for short term
usage up to one (1) hour on a four (4) hour
charge.

+ Operating Temperature — 32 to 104 deg F; 0 to
40 deg C.

¢ Physical Specifications:

+ Height 1.25 inches (3.175 cm); Width 12.1
inches (30.734 cm); Depth 8.2 inches (20.83
cm).

+ Weight — 4.40 LBS, 2.0 Kilograms.

& Accessories:

¢ Soft case. ¢ USB-C E-marked cable.
¢ Power wall wart. ¢ USB-C unmarked cable.
+ HDMI cable. + USB-C power cable.
+ DisplayPort cable. + Ethernet cable.
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M21 Video Analyzer/Generator — HDMI License Options

¢ M21 Analyzer/Generator Base Hardware:

+ SKU: M21 Hardware 00-00262 (no functionality)
Requires either:
- 95-00260 (HDMI)
- 95-00265 (DisplayPort)

¢ M21 HDMI Analyzer/Generator SKUs:
+ HDMI TMDS video analyzer/generator.
¢ SKU: 95-00260 (requires 00-00262)
+ HDMI FRL video analyzer/generator.
& SKU: 95-00261 (requires 95-00260)
+ HDMI Aux Channel Analyzer (ACA)
¢ SKU: 95-00262 (requires 95-00260)
+ HDMI Cable test
¢ SKU: 95-00263 (requires 95-00260)
+ HDMI eARC
¢ SKU: 95-00264 (requires 95-00260)

I"‘TELEDYNE LECROY quantumdata
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M21 Video Analyzer/Generator — DisplayPort License Options

¢ M21 Analyzer/Generator Base Hardware:

+ SKU: M21 Hardware 00-00262 (no functionality)
Requires either:
- 95-00260 (HDMI)
- 95-00265 (DisplayPort)

¢ M21 DisplayPort Analyzer SKUs:

+ DisplayPort HBR3.
& SKU: 95-00265 (requires 00-00262)

¢+ DisplayPort UHBR.
¢ SKU: 95-00266 (requires 95-00265)

+ DisplayPort Aux Channel Analysis (ACA).
¢ SKU: 95-00267

I"‘TELEDYNE LECROY quantumdata
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