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Display Port 2.1 Video
Analyzer/Generator

Key Features

+ Equipped with USB-C ports and new enhanced
full-size DisplayPort (DP80) connectors for Tx and
Rx functions

+ Fully supports UHBR sink and source testing at
10Gb/s, 13.5Gb/s and 20Gb/s lane rates with
128b/132b line coding

+ Supports DP 1.4 (HBR3) source and sink testing
including broad coverage for VESA compliance
testing

+ View incoming video and metadata (including DSC
compressed) from a source device

- Capture and decode video, protocol, control
packets including Display Stream Compression
(DSC) and Multi-Stream Transport (MST)

+ Custom video generator can test displays at HBR
and UHBR lane rates with large format and image
library

+ Proprietary qdPrime™ test suite provides a
huge library of custom tests designed to verify
functionality and interoperability for both source
and sink

+ Generate Display Stream Compression (DSC),
select patterns and configure slices and video
parameters

+ View and edit EDID and DPCD registers

+  Monitor AUX Channel transactions while emulating
aDP 1.4 or DP 2.1 source or sink

+ Exclusive: T.A.P.4 passive monitoring mode
provides visibility to Main Link and AUX Channel
traffic for debug of interoperability issues between
real DP 2.1 devices

« Test source and sink devices with Panel Replay
capability

+ Python-based automation API allows running
compliance and custom verification tasks in
unattended mode

+ Support for LTTPR in non-transparent mode for
128b/132b at UHBR rates and 8b/10b encoding for
lane rates up to HBR3

- View Power Delivery (PD) protocol negotiations for
USB-C DP Alt Mode in the Aux Channel Analyzer
utility

The Teledyne LeCroy quantumdata M42de Video Analyzer/Generator
provides an unprecedented combination of functional and compliance
testing for video, audio and protocol layers for DisplayPort 2.1. The
M42de supports legacy DisplayPort HBR3 lane rates of 1.62, 2.7, 5.4,
8.1Gb/s and the new DP 2.1 UHBR lane rates of 10.0, 13.5 & 20.0Gb/s.
Now enhanced to support DP80 connections over both USB Type-C®
and full size DisplayPort cables, the M42de is your ‘one-stop’ solution
for DP 2.1 testing and certification.

The quantumdata M42de is a highly Test Platform Overview
configurable platform for testing DP

2.1 (and 1.4) source and sink devices
with quick real-time views as well as

full capture of main line video including
meta data and AUX transactions.
Invaluable for testing silicon
development boards, displays, docking
stations, hubs, USB-C adapters, retimers
and extenders. The video generator
offers a large library of standard video
timings and test patterns necessary

for easy verification of next generation
displays.

The M42de supports generation and
analysis of the DisplayPort data streams
through the user-friendly Video Protocol
Suite Manager. The M42de features

an embedded CPU (linux-based) that
operates as a stand-alone platform

by connecting an HDMI monitor plus
keyboard/mouse (below). Optionally

an external laptop can be connected
directly to the unit (via RJ45 LAN port)
and control the analyzer as a remote PC.
Both approaches provide fast access to
captured video logs up to 8GB in size.
The Passive Probe feature based on

Teledyne LeCroy's
cutting-edge TA.P4™
technology, enables
full monitoring of

the DisplayPort Main
Link and the AUX
Channel between two
DisplayPort devices at
the full 20 Gb/s lane
rates.




External Host PC
for ATP Manager

Video Generation DP 2.1 Sink DUT
The M42de supports video and audio functional testing at HBR3 / UHBR
lane rates on 1, 2 or 4 lanes to support high resolution formats. Users can
specify lane configurations for link training and choose from an extensive
library of video formats and test patterns.
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USB-Cable

Display (Sink) Test Setup

Aux Channel Analyzer (ACA)

The M42de 's Auxiliary Channel Analyzer (ACA) records DP AUX reads and writes to provide insights on link training, MST
negotiations, HDCP, DPCD transactions, DP Alt Mode / PD negotiations and EDID exchanges. The ACA captures and
timestamps these events allowing users to view each transaction fully decoded. ACA logs can be saved and distributed for
off-line analysis by other team members.

[ ACA Data Viewer - o x
Open Close FExport  Options | Filter Find »
7] [AUX log with 4 LTTPR emulated_FFE_tuning] Events: 535 (535)

86  DNAT DPUSBC-R13 400:13:12.664398 || > R:60 DSC SUPPORT L=15 | Start Time: +00:13:12.665605 ~

87  DNAT DPUSEC-R13 +00:13:12.664472 || < ACK 01 21 03 7F FB 07 01 00 00 1F OE EE O... Type: Native

88 DNAT DPUSBC-R13 +00:13:12.664674 || > R:D eDP_CONFIGURATION_CAP Lal HECHEEEE Lo

0 mer orusscns +0i1s iz seires | < aex o0 -

S0  DNAT DPUSBC-R13 +00:13:12.664817 || > R:701 EDE_GENERAL CAPABILITY_1 L=l

91  DNAT DPUSBC-R13 +00:13:12.664891 || < ACK 87 e

92  DNAT DPUSBC-R13 +00:13:12.664960 || > R:702 EDE_BACKLIGHT ADJ CAPS L=1 i = DeRTEIDEIon

93 DNAT DPUSBC-R13 +00:13:12,665034 < ACK 22 ]

94 DNAT DPUSBC-R13 +00:13:12.665101 > R:725 EDP_PWMGEN BIT COUNT MIN L=2 Minor Revision Number

95  DNAT DPUSBC-R13 +00:13:12.665175 || < Ack 02 oc B

96  DNAT DPUSBC-R13 +00:13:12.665254 || > R:2E RX_ALEM_CAPABILITIES L=1 T T T T e

97  DNAT DPUSBC-R13 +00:13:12.665328 || < ACK 03 At Value Description

98  DNAT DPUSBC-R13 +00:13:12.665393 || > W:116 RX ALPM CONFIGURATION Lel 01 | | =mmme meececcccceccecceecceccccoee —eeee

99  DNAT DPUSBC-R13 +00:13:12.665475 < ACK 7-0 MAX_LINK_RATE 1Eh 6.1 Gbps/lane

100 DNAT DPUSBC-R13 +00:1 .665531 > R:F0000 LTTPR_FIELD DATA_STRUCTURE REV L=8

F0002: PHY_REPEATER CNT
101 | DNAT |DPUSBC-R13 |+00:13:12.665605 | < ACK 20 1E 10 AA 04 10 01 05 Bit Hems - Value Description

102 DNAT DPUSBC-R13 +00:13:12.665801 || > W:FO003 PHY_REPEATER MODE L=l AA | | oo o

103 DMAT DPUSBC-R13 +00:13:12.665883 || < ACK 7-0 LITER Count 10n 4

104 DELT DPUSBC-R13 +00:13:12.665995 || > W:108 MAIN LINK CHANNEL CODING SET L=l 02

105 DBLT DPUSBC-R13 +00:13:12.666081 < ACK i L
106 DPLT DPUSBC-R13 +00:13:12.666137 || > W:100 LINK BW_SET L=1 04 L) M YAl Demcrto
107 DELT DRUSBC-R13 +00:13:12.666219 || < ACK 7-0 Mode P T
108 DELT DRUSBC-R13 +00:13:12.666319 || > W:101 LANE_COUNT SET L=l 84

109 DPLT DPUSBC-R13 +00:13:12.666401 < ACK F0004: MAX_LANE COUNT_PHY REPEATER

110 DELT DPUSBC-R13 +00:13:12.766793 || > W:107 DOWNSEREAD_CTRL L=1 00 B e VAlle Desctiptioo
111 DPLT DPUSBC-R13 +00:13:12.766875 || < ACK e o e—
112 DNMAT DPUSBC-R13 +00:13:12.766978 || > W:600 SINK_SET POWER L=l 01 s - i e
113 DNAT DPUSBC-R13 +00:13:12.767060 || < ACK 6 0 Reserved
114 DNAT DPUSBC-R13 +00:13:12.767116 > R:E TRAINING_AUX RD_INTERVAL L=1 7 0  Reserved
115 DNAT DPUSBC-R13 +00:13:12.767150 || < Ack 81 0008+ PEY REPEATER S

116 DELT DPUSBC-R13 +00:13:12.767303 || > W:102 TRAINING_PATTERN_SET: L=1 00 o ticsa = s S e
117 DEIF DPUSBC-RI3 +00:13:12.767385 N<aAsx Wt Co

118 DPLT DPUSBC-R13 +400:13:12.767441 || > R:205 SINK_STATUS L=l 6-0 EXT_WAKE_TIMEOUT REQUEST 16

119 DPLT DPUSBC-R13 +00:13:12.767515 < ACK 03 7  EXT_WAKE_TIMEOUT_GRANT )

120 DELT DPUSBC-R13 +00:13:12.768203 > W:108 MAIN_LINK_CHANNEL_CODING_SET L=1 02
121 DPLT DPUSBC-R13 +00:13:12.768285 || < Ack
122 DELT DPUSBC-R13 +00:13:12.768343 > W:100 LINK_BW_SET L=1 04 3

FO006: MAIN LINK CHANNEL CODING PHY REPEATER
Bit Name Value Description v
< » 101: < ACK 20 1E 10 AA 04 10 01 05




Link Training Control and Configuration
The M42de’s link training feature
provides complete control of link training e - ey 7 172IN at Lane Count

ey

Train at Link Rate (Gbps)
1.62 270 540 @ 8.10

13.5 @ 20.0

parameters including lane count and link
rate. Convenient controls allow M42de to

perform link training dynamically based

nnnnn

on the attached device's capabilities; or

forcing a specific lane count, link rate,

Train at Link Rate (Gbps

10.0

voltage swing, and pre-emphasis. Retries: @l
The M42de fully supports Cable-ID for
DP40 / DP80 cables. Operating as a DP

sink, it can detect which cable is attached
and populate the required DPCD registers. Generate video source traffic with specific lane count, link rate and resolution with a few clicks.

When operating as a DP Alt-mode source, the M42de will automatically read any E-Marked USB Type-C cables attached to
the Tx port and configure the link appropriately.

Sink Tests - Control Test Pattern Panel
The M42d's Video Generator Control Test Pattern panel is the primary interface for customizing generator test functions
such as Link Training, Panel Replay, Adaptive Sync, Split SDPs and Link Quality Patterns.

Split SDPs

Control Test Pattern panel enables users to configure the splitting of Secondary Data Packets (SDPs). This panel includes
specifying a line number for the SDP location, and optionally configuring the SDP location link clock cycles from the blanking
start. The location can also be set automatically (below).

Adaptive Sync
Control Test Pattern Panel allows configuring the Adaptive

= Control Test Pattern

TESTPATTERN = SETTINGS

Sync test patterns (ZigZag or Square Wave). Users have

VSE SDP LOCATION
Training Custom

control of the pattern for the ramping up and down of the

Adaptive Sync Refresh Rate and the time (in milliseconds) vk N -

for each incremental increase or decrease in the Refresh
Rate (below).

TEST PATTERN SETTINGS

Panel Replay | e | Pt m:: m..-.. [
For Panel Replay Tx emulation, the Control Test Pattern e e —

tab provides flexible generation including precise control of Selective EBall @0 BE
Updates (SU) at specific regions/dimensions. Inject CRC errors to test | Adaptive cecreventsres | 5 | miliseconds

. | Sync
recovery behaviors. .

HDCP Testing
The M42de is fully approved for testing sources, sinks and branch devices for HDCP 2.2/3 compliance.



Broad Coverage of VESA Compliance Tests

The quantumdata M42de provides unmatched support for VESA compliance testing allowing developers to verify
functionality, error recovery, and conformance for DisplayPort 1.4 and 2.1 sources, sinks and devices. Seamlessly integrated
in the quantumdata analyzer software, the M42de connects directly to the unit-under-test (UUT) over DP40, DP80 or Type-C
cables. The M42de mimics real DP source or sink behaviors while capturing the exchange and generating pass/fail reports
to provide a fully turnkey test environment. A comprehensive Python-based automation API can run the entire compliance
suite or custom test behaviors allowing product teams to boost their utilization and efficiency during the validation cycle.

x

= Compliance Test Results Viewer -

DP 2.0 Source (Core R1.0) Compliance Test Results

The M42de is recognized by VESA
HTML Report | Instrument: MyM41h[10.30.196.36] + .
Resis Name: UHBR_0P20_Saree CTS 1 2tet.6.7.20201 as an approved test solution

Date Tested: June7, 2021 9:44 AM Model Name:
Overall Status: Port Tested: 1 H
4.2.2.11: [Draft for DP2.0]Various UHBR AUX read interval verification in first EQ loop. PASS fo r bOth D IS p | ay Po rt 1 . 4 an d 2 1
> 4.2.2.12: [Draft for DP2.0JUHBR Link Status/Adjust different FFE Request, different AUX read interval for 10 EQ loop
> 4.3.1.14: [Draft for DP2.0]Successful Link Training at All Supported Lane Counts and UHBR Link Speeds
.1.15: [Draft for DP2.0]Successful Link Training Upon HPD Plug Event for UHBR
.1.16: [Draft for DP2.0]Successful Link Training when EQ done at 20th loop during channel EQ phase .
v 4.3.1.17: [Draft for DP2.0]Successful Link Training to a Lower Bandwidth. When EQ not done in 20 loop during chann¢ fO rwa I’d error corre Ct 1onN (F EC),
~ O lter 01: - PASS
> © 01: [1] Link Training test for lane count = 4 and lane_rate = 10.00 H H
e display stream compression
= Source DUT sets 1280132 encoding before TPS1 .
- Source DUT sets TPSO (DPCD 102h 3.0 bits=0) to Clear Training (D SC) and LTTPR com P liance
= Source DUT sets 128b132b encoding before TPS1 ! )
= Source DUT waits for status register 205h to verify LT termination before TPS1

- Soros DUT et expted Lnk Rete=13500kps The M42de also leads the industry

Source DUT sets expected Lane count= 0x4.
= Source DUT sets TPS1 (DPCD 102h 3:0 bits=1) for Training. 1 i H
= Source DUT reads 128b132b AUX read interval register 2216h before TPS2. W Ith teStS for D P 2' _I a u d I O’ N at IVe
= Source DUT Reads FFE Values Adjustment for all lanes before TPS2.

 Source DUT Writes FFE Values Adjustment for a lanes before TPS2. Dis p | ayl D and MST for both source

Source DUT sets TP2 (DPCD 102h 3:0 bits=2) for EQ Training

with full coverage for Link Layer,

= Source DUT sets TPSO (DPCD 102h 3:0 bits=0) to Clear Training. . .

* Source DUT sets 12251325 encoding before TPS1 and sink. The M42de compliance
= Source DUT waits for status register 205h to verify LT termination before TPS1

= Source DUT reduces the bandwidth after link training failed (Lane Count = 4, Link Rate = 10.00Gbps). H H H

= Source DUT sets TPS1 (DPCD 102h 3:0 bits=1) for Training. v Optlons prOV|de COI’T]prehenSIVe

ata |4.2.2.11: [Draft for DP2.0]Various UHBR AUX read interval verification in first EQ loop.

e=@l| coverage allowing DisplayPort chip

M42de compliance option automatically logs each test step and generates pass/fail reports and device OEMs to save money by

performing self-certification in their own lab. The quantumdata team is committed to providing complete support of the DP
2.7 link and protocol Compliance Test Suite (CTS) with the regular release of software updates supporting new and updated
tests.

Receiver - Basic & Capture Analyzer
The M42de 's Basic Analyzer

allows users to view the

incoming video, lanes and link

rate, timing, colorimetry and

various other metadata in real

time at a glance. It provides
External

Display for
ATP Manager

instant confirmation of the

negotiated resolution and a DP 2.1Source DUT
representation of the video
image. The Rx port emulates
any EDID to verify a source

can discover and configure a
wide range of displays. Similar
controls are available in the
DPCD Editor to allow emulation
of various DP Rx parameters.



Receiver - Capture Analyzer

The deep Capture Analyzer records the high-speed link and Link Layer

Functional Block
decodes the underlying virtual channels to provide deep insight

into the data, control symbols, video, metadata and protocol

HDCP Decrypt
LLCP Frame
MTP Packet
Payload Demux
Stream Demux

events (shown below). The Event Plot window provides a graphical

resizable timeline offering quick insights into the sequence and
structure of the video stream. Link Layer Frame N+1

o o o o
S S g S
- - - -
64 Link Symbols
Link Layer Frame N — Link Layer Frame N +2
MTPIUEIMTP| o o o |MTP|MTP(MTP
o Il 2 1021{1022|1023
VC Payload 1 VC Payload 2 VC Payload 3 VC Payload 4

Link Symbol Cycles | Link Symbol Cycles | Link Symbol Cycles | Link Symbol Cycles
(with 9 link symbols) (with 9 link symbols) (with 9 link symbols) (with 9 link symbols)

DH Capture Viewer T ;E x
#«er{ s/Data ForDemoUHBR13 i Lpen C  ACA
Rows Events Find Time: HH:MM:SS.ms.us.ns(.ps) =
" H| & & Marker1 £ @ > | Marker2 < e > Find | Goto | MTPs @
24164939 (0:0:0.001.641.880.741)
524496
K ‘ ( ) ’ x Offset Lo L
Djpta +64
B41010B4 B41010B4 Ba10§0B4 B4J010B4
10B41010 10841010 10844010 lopdlolo
BB +E9 10108410 1010B410 10108410 10J0B410
+T0 B41010B4 B41010B4 B410R0B4 B4J010B4
+71 10B41010 10B41010 ‘ 10844010 1041010
10108410 1010B410 10108410 1008410
+13 B41010B4 B41010B4 B410R0B4 B4J010B4
Efrors +T4 10B41010 10841010 10844010 logdlolo
+75 10108410 10108410 10108410
+TE VCPF
77 010B410
Mprke .
+£1
1189005 -332255 524496 1381246 2237997 +82
Link Clock #
1 Link Clock # TimeStamp Type
1 1 0:0:0.000.000.000.741 I Version Information . e Ty SET
2 i 0:0:0.000.000.000.741 Link Rate Change = = = =
+BE B41010B4 B41010B4 B41010B4
3| |17e 0:0:0.000.000.130.370 LLCP Data ) vemiin .
4 193 0:0:0.000.000.142.963 Capture Trigger o ‘1175;1
10108410
s| |ss716 0:0:0.000.048.678.519 LLCF Data
B41010B4 Buoiond @ Bulnoas | saforons
6 131256 0:0:0.000.097.226.667 I LLCP Data
+50 10841010 10B41010 10B41010 1log41010
7| |1967%6  0:0:0.000.145.774.815 B ice pata 2 el e [t [ pod
8 262336 0:0:0.000.194.322.963 LLCP Data i _ _ - i
+52 B41010B4 B41010B4 B41010B4 B4J010B4
9| |s27876¢  0:0:0.000.242.871.111 LLCF Data - e pr— = 2] e
1p |393416  0:0:0.000.291.419.259 LLCP Data 2 il 3'1: = 3'1: " 3'1:
10108410 1o10Bal0  1o1omd1n  1o]omaro
1] |458956  0:0:0.000.339.967.407 B 1ice pata
1 P Data +95 B41010B4 B41010B4 B41010B4 B4J010B4
lsasase c.00 000 300 a5 556 @ 11c
1 N +0E 10841010 10841010 10841010 10841010
< 437 Sa e LLCP Data
57 l010B410 10108610 10108410 10foBa1o
14 655576  0:0:0.000.485.611.852 LLCP Data - = = )
15 721116  0:0:0.000.534.160.000 LLCP Data ; R s s e
: 10841010 10BA10L0  10B41010  10B41010
16 786656  0:0:0.000.582.708.148 B rice pata
o 10108410 10108410 1010B410 10108410
17 852196 0:0:0.000.631.256.296 I LLCP Data
+101 B41010B4 B41010B4 B41010B4 B41010B4
18 917736  0:0:0.000.679.804.444 LLCP Data
+ 10B41010 10B41010 10B41010 10B41010
19 983276  0:0:0.000.728.352.593 LLCP Data B
20 1048816 0:0:0.000.776.900.741 LLCF Data
21 1114356 0:0:0.000.825.448.889 I LLCP Data N
22 1179896 0:0:0.000.873.997.037 I LLCP Data
+106
23 1245436 0:0:0.000.922.545.185 B ice pata 3 -
CLOSE |
Complete visibility into Multi-Stream Transport virtual channels including View the underlying virtual channels —T

meta data, control and the logical video streams with a single click



Panel Replay Rx Testing

Panel Replay Rx emulation now features an improved frame view allowing users to see the Selective Update regions
captured during each frame including all VSC SDPs making it easy to see changes from the previous frame. The transaction
list keeps a tally of all the VSC metadata packets. Recent improvements include “Show PR in remote frame buffer” which
lets users see the overlaid SU region on the image in the Remote Frame buffer. All the critical AUX transactions for discovery
and configuration of Panel Replay are also decoded.

gdPrime™ Automated Test Suite

The gdPrime™ test suite provides a huge library of proprietary tests designed to verify DisplayPort functionality and interop-
erability for both sources and sinks. This optional feature systematically tests different combinations of lane-width, link
rate, timing, refresh-rate, color-space, and bit depth to ensure devices operate properly with the DisplayPort 2.1 ecosystem.
Each individual test generates a pass/fail result with detailed logs to provide a repeatable snapshot of device interoperability.

eDP Support

The M42de has improved support for Embedded DisplayPort (eDP) with features like ALPM, AUX-less ALPM, alternate
scrambler seed, and Tx backlight control. It excels in fast link training across all VESA recommended eDP link rates, making
it a top choice for testing both sources and panels. Additionally, the new 30-pin and 40-pin eDP adapters simplify the
connection of eDP 1.5a source and sink devices to the M42de platforms, ensuring accuracy and convenience.

[TJ ACA Data Viewer - a X
Adaptive Sync Functional Testin 5
2%  pI2c  DP-R1Z +01:02:11.561593 | > R:A0 EDID L-16 ] Start Time: +01:02:12.189686
The M42de now supports testing of Adaptive Sync- oo e o sont | e e s

ca ab|e source and S|nk deV|CeS for HBR3 W|th UHBR 262 bet bemz  sor:02:z.0s0350 | > K200 Live me seT L3 Bit Name Value Description
p e e —
264 DNAT DP-R1Z 401:02:12.189471 || > R:2214 FEATURE_ENUMERATION_LIST CONT L=1 o < -

in active development. The Adaptive Sync analyzer for g, 0 prpets

DRLT  DP-R12 +01:02:12.189755 > R:107 DOWNSPREAD_CTRL L=1 00001 {00 44 -- -= -= -= -= -=][.D 1

source testing enables viewing variations in the vertical 7o omr pems  mmacmse | v cossme o i1
blanking to lower the refresh rate. The Adaptive Sync video |z s s o 1o em e o

. 275 DPLT  DP-R12 401:02:33.024381 < ACK 1E 84 00 08 08 08 08 80 01
generator for testing displays enables sending different o ows o | i s v
test patterns that increase or decrease the vertical B Tan Toreis oo s dsamss - aie w5
blanking to verify the refresh rate of the display. 206 oot (oeas | soncemanacubse | > R s 60 e
Ol & P| @ Q|Maker: (] < @ > |Make2z J € @ > Find | Goto

60566241 (0:0:0.112.159.767.038) 12 0F 22 08 07 00 00

K_& < > > )

Z
- HE |
- © MMM View Adaptive Sync
~ MHNE discovery and configuration
s 2w (o transactions occurring over
AUX with the Aux Channel
s Analyzer

1720280 82231655
1720281 82231656
1720282 82231657
1720283 82231658
1720284 82231659
1720285 82239655

52.280.953.704 BS
52.280.955.556 BF
0.152.280.957.408 BE
52.280.959.260 BS
52.280.961.112 BS Data

oL(avT, Nariasla)
1349 lines
0.152.295.768.519 BS Target Refresh Ra 0 Bz

LT frensyr vy A
1720286 62239656 52.295.770.371 B Shadee il
1720267 82239657 52.295.772.223 B
1720288 82239658 52.295.774.075 Bs [:] Source-to-Sink device ciming sync using the Adeptive-Sync SDE is enebled. “ u o wlw
1720289 82239659 52.295.775.926 BS Data No RFS update in the currenc frame Cime. a e w |
e [ = = Video frame duration increase tramsitions are bounded - MNP
- Duration Increase Constraint: 0x04 = 1.00 ms

1720291 [l02235631 52,286,004, 443 Adaptive Syna Video frame duration decrease transitions are bounded (]
1720292 62239843 52.296.116.667 se el i e e sl N o w e
1720293 82246290 52.308.055.556 ss w
1720294 62246291 52.308.057. 407 Audio Stream = = o= o= o=
1720295 62246303 52.308.079. 630 se e L R O RO

ce 00 00 00 00 00 00 00 00 00 00
1720296 62247655 52.310.563.334 Bs

04 04 00 1d 00 00 00 00 00

1720297 82247656 52.310.565.186 BF e

1720298 82247657 52.310.587.037 BF
1720299 82247658 52.310.588.889 BS
1720300 82247655  0:0:0.152.310.590.741 BS Data .’

1
View the Adaptive Sync variations in the vertical blanking using the Capture Analyzer



[ Complance e Resits imer

HTML Report | restmert. MyMd29(1030.196.17) =
R e MAEAS.LL Souce [P
Jawary 12,2022 399 P Mol Marme
e s\ p—
1: Fixed Average VTotal Support over the Declared Frame Rate Range
2: Duration Increase Constraint Value Support
~  4.8.2.1: Adaptive VTotal Support with Duration Increase Constraint Value
v her ol
» ©: B1: Verify Source DUT reads entire EDID.
02 Verify Source DUT resds DPCD

03 erify Source DUT wiites 1 1o MSA_TIMING_PAR_IGNORE_EN bit In the DOWNSPREAD_CTRL register.
» 04z Verify Source DUT with

05: Verify Source DUT SDPIn
« (. 0: Verify Source DUT changes the frame rate In the Zigzag Swesp patte.

+ Asking Operator operator to enable Adaptive VTotal mode and output Zigzag Sweep test pattem

the CVT RE v3 timi

« Asking Operator operator to VTotal mod 'd output pattem.
+ Asking Gpesator operator o enable Adapiive VTotal mode and output Zigzag Sweep test paftem
+ Asking Operator ogerator 1o VTatal mode and output pattem

+ Asking (iperator opesator to enabie Ataptive VTotal mode and output Zigzag Sweep test pattem
o Asking Operator opesator 1o enabie Aaptive VTotal mode and output Zigzag Sweep test pattem
+ Asking Operator operator 1o enable Adaptive VTotal mode and output Zigzag Swee test pattem.
« Asking Operator operator to enable Adaptive VTotal mode and output Zigzag Sweep test pattem.
+ Asking Operator operator to enable Adaptive VTotal mode and output Zigzag Sweep test pattem
« Asking Operator operator to VTotal mode and output pattem
7 Verify Source DUT sends the comect Adaplive Sync SO in each frame.

88 Verlfy the difference In frames Is less o equal to €1

~  4.8.2.2: Adaptive VTotal Support with Unconstrained Duration Increase.
v O e
» 2 Uiz Verify Source DUT reads entire EDID.

ta | 4811 Fied Average Votal Suppert over the Declared Frame Rate Rarge

Source Link Layer Compliance

Adaptive Sync Compliance Testing

The M42de supports Adaptive Sync compliance
testing for both source and sink devices. Sample
output provides clear summary of the test result
with easy drill-down on each assertion. Fully
supports HBR3 with UHBR support in active
development. Adaptive Sync compliance test
(left) verifies the source can operate in Adaptive
VTotal mode (unconstrained) with correct CVT
timing parameters.

The DP source link layer compliance option is ideal for pre-testing HBR3 or UHBR-capable devices prior to submission to

an Authorized Test Center. Pre-testing is considered a critical step in assuring a smooth certification process. The optional

compliance test packages allow users to view detailed results and help pinpoint the cause of any failures. AUX channel

traces are also saved during Link Layer testing to provide a reliable record of AUX transactions.

Sink Link Layer & EDID Compliance

The DP sink EDID/DisplayID and Link Layer compliance option fully supports DP 1.4 certification and a growing list of DP

2.1 tests. Covering dozens of test cases and hundreds of assertions, the link layer CTS package is foundational for any

engineering verification test effort. With essential tests for critical functions including training, forward error correction

(FEC), power management and multi-byte AUX transactions, this base package is the starting point for comprehensive test

coverage.

LTTPR-Capable Source, Sink & Retimer Compliance
The quantumdata M42de provides automated, one-button testing

of Link Training Tunable Phy Repeater (LTTPR) compliance. Now

with specific tests for HBR3 and UHBR-
capable DisplayPort source, sink and
retimer devices, the M42de mimics real
LTTPR network behaviors to verify that
sources can properly configure and link train
in both transparent and non-transparent
modes. Simple pass/fail reports are
automatically generated and detailed AUX
logs are captured which are invaluable for
understanding issues during clock data
switch phase, equalization, or inter-lane
alignment.
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x Options

> 4.6.1.3:[Same as DP1.4]DSC PPS convert RGB flag verification

»  46.1.4: [Same as DP1.4]DSC PPS (YCbCr 4:4:4 convert RGB = 0) flag verification

»  46.1.5: [Same as DP1.4]DSC PPS Simple 4:2:2 flag verification

> 4.6.1.6:[Same as DP1.4]DSC PPS Native 4:2:2 flag verification

4.6.1.7: [Same as DP1.4]DSC PPS Native 4:2:0 flag verification

»  4.6.1.8:[Same as DP1.4]DSC PPS convert RGB flag verification for DSC Algorithm revision 1.1

> 4.6.1.9: [Same as DP1.4]DSC PPS (YCbCr 4:4:4 convert RGB = 0) flag verification for DSC Algorithm revision 1.1
~ LTTPR
4.9.1.1: [Draft in DP2.0]With 1 emulated LTTPR, Successful Link Training at all Supported Lane Counts and Link Speeds
4.9.1.2: [Draft in DP2.0]With 2 emulated LTTPR, Successful Link Training at all Supported Lane Counts and Link Speeds
4.9.1.3: [Draft in DP2.0]With 3 emulated LTTPR, Successful Link Training at all Supported Lane Counts and Link Speeds
4.9.1.4: [Draft in DP2.0]With 4 emulated LTTPR, Successful Link Training at all Supported Lane Counts and Link Speeds
> 4.9.1.5: [Draftin DP2.0]With 5 emulated LTTPR, Successful Link Training at all Supported Lane Counts and Link Speeds
> 4.9.1.6: [Draftin DP2.0]With 6 emulated LTTPR, Successful Link Training at all Supported Lane Counts and Link Speeds
> 4.9.1.7: [Draftin DP2.0IWith 7 emulated LTTPR, Successful Link Training at all Supported Lane Counts and Link Speeds
> 4.9.1.8: [Draftin DP2.0]With 8 emulated LTTPR, Successful Link Training at all Supported Lane Counts and Link Speeds
> 4.9.1.9 [Draftin DP2.0]With random[1-8] number of emulated LTTPR, Successful Link Training at all Supported Lane Counts

> 4.9.1.10: [Draft in DP2.0]With random([1-8] number of emulated LTTPR, Successful Link Training at all Supported Lane Count
»  4.9.1.11: [Draft in DP2.0]With random|1-8] number of emulated LTTPR, Successful Link Training (Higher Differential Voltage
> 4.9.1.12: [Draft in DP2.0]With random|1-8] number of emulated LTTPR, Successful Link Training to a Lower Link Rate/BW #1
4.9.1.13: [Draft in DP2.0]With random([1-8] number of emulated LTTPR, Successful Link Training to a Lower Link Rate/BW #2
4.9.1.14: [Draft in DP2.0]With random|[1-8] number of emulated LTTPR, Successful Link Training (Higher Pre-emphasis Setth
4.9.1.15: [Draft in DP2.0]With random[1-8] number of emulated LTTPR, Successful Link Training (Lower Link Rate/BW During
4.9.1.16: [Draft in DP2.0]With random|[1-8] number of emulated LTTPR, Successful Link Training when EQ done at 20th loop
> 4.9.1.17: [Draft in DP2.0]With random|1-8] number of emulated LTTPR, Successful Link Training to a Lower Bandwidth, wher
4.9.1.18: [Draft in DPZ.0]With random|[1-8] number of emulated LTTPR, Successful Link Training to a Lower Bandwidth. Whe
4.9.1.19: [Draft in DP2.0]With random|[1-8] number of emulated LTTPR, Successful Link Training to a Lower Bandwidth. Whe
4.9.1.20: [Draft in DP2.0]With random|1-8] number of emulated LTTPR, Successful Link Training to a Lower Bandwidth. Whe
4.9.1.21: [Draft in DP2.0]With random[1-8] number of emulated LTTPR, Successful Link Training to a Lower Bandwidth. Whe
> 4.9.1.22: [Draft in DP2.0]With random([1-8] number of emulated LTTPR, Successful Link Training to a Lower Bandwidth. Whe
> 4.9.1.23: [Draft in DP2.0]With random([1-8] number of emulated LTTPR, Successful Link Training to a Lower Bandwidth. Whe
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Simple pass/fail reports are automatically generated and detailed AUX logs
allow quick insight into compliance issues




Specifications

DisplayPort 2.1 Capabilities

Version

DisplayPort 2.1 (and DP 1.4)

Connectors - Front

DP Standard | Tx (1) Enhanced DP8O full-size; Rx (1) Enhanced DP8O0 full-size

Standard Video Formats

VESA, CTA

USB-C Tx (1) USB-C with DP Alt Mode; Rx (1) USB-C with DP Alt Mode

Protocols and Line Coding

DP, DSC, FEC, MST, SSC, SDP with 8b/10b and
128b/132b encoding (LTTPR, Panel Replay)

Video Data Rates

1.62,2.7,5.4,8.1,10.0, 13.5 & 20 Gb/s; 1, 2, 4
Lanes

Video Encoding/Color Depths

RGB, YCbCr -8, 10, 12, 16 bits

Video Sampling Modes

4:4:4,4:2:2,4:2.0

eDP Header Pins to access eDP Tx backlight controls

USB (2)

For connecting keyboard and mouse for software interface control
and external storage media

Connectors - Back
HDMI Standard

Admin port for connecting external HDMI UHD

HDCP

Versions 1.3 and 2.3

USB/USB-C (2 ea.)

Type-C and Type-A for mouse and keyboard

Audio

8 Channel LPCM programmable sine wave

RJ45

Ethernet for connecting to network or host PC running ATP

Capture Memory

8 GBytes

RCA

SPDIF IN - OUT

Power

100-240 VAC, 50-60 Hz, 200 Watts

Physical/Electric/Admin

Size / Weight

Height: 3.4 in. (8.74 cm) Width: 9.57 in. (24.30 cm) Depth: 10.94 in. (27.79 cm) - 7.6 LBS; 5.057 Kg

Rack mountable

2 RU mounts in 19-inch rack with rack mounting brackets

Internal speaker

Speaker with volume control for monitoring incoming LPCM audio

Command Line Control

Ethernet (RJ-45) for external GUI

System Control

External PC connected over LAN to Ethernet RJ45, VNC or Keyboard/mouse and 4K TV at Admin HDMI port

Environmental

Operating Temp: 32 to 104 (F); 0 to 40 (C)

Ordering Information

Product Description

M42de UHBR Video Analyzer/Generator (Hardware system with basic generation and analysis for HBR3 and UHBR rates)
M42de HBR3 Video Analyzer/Generator (Hardware system with basic generation and analysis for HBR3 rates)

Options

M42de / M42d Upgrade from HBR3 systems (00-00261 or 00-00264) to enable UHBR rates
Passive Probing Main Link and AUX Channel

Sink Enhanced Functional test - Includes DSC, LTTPR, Panel Replay & Adaptive Sync Functional Tests
Source Enhanced Functional test — Includes DSC, Capture Analysis, LTTPR, Panel Replay, Adaptive Sync Functional

DP 1.4 Sink EDID/DisplayID compliance tests (requires 95-00225)
DP 1.4 Source EDID/DisplaylD compliance tests (requires 95-00226)
DP 1.4/2.1 Source Link Layer & (MST in development) compliance tests (requires 95-00226)
DP 1.4/2.1 Sink Link Layer & (MST in development) compliance tests (requires 95-00225)
DP 1.4/2.1 DSC/FEC Source compliance tests (requires 95-00226)
DP 1.4/2.1 DSC/FEC Sink compliance tests (requires 95-00225)
DP 1.4/2.1 LTTPR Source compliance tests (requires 95-00226)
DP 1.4/2.1 LTTPR Sink compliance tests (requires 95-00225)

DP 1.4/2.1 LTTPR Device compliance tests (requires 95-00225 & 95-00226)
DP 1.4/2.1 Adaptive Sync Source compliance test (support for DP 2.1 UHBR rates is future) (requires 95-00226)
DP 1.4/2.1 Adaptive Sync Sink compliance test (support for DP 2.1 UHBR rates is future) (requires 95-00225)

HDCP 2.3 Source compliance tests (requires 95-00226)
HDCP 2.3 Sink compliance tests (requires 95-00225)

qdPrime™ Source Test Suite

qdPrime™ Sink Test Suite

Embedded DisplayPort (eDP) Option

eDP-to-DP 30-pin Adapter
eDP-to-DP 40-pin Adapter
M41x Rack-mount Kit

=
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Local sales offices are located throughout the world.
Visit our website to find the most convenient location.

[E 1-800-5-LeCroy - teledynelecroy.com

Product Code
00-00263
00-00264

95-00221
95-00222
95-00225
95-00226
95-00227
95-00228
95-00232
95-00233
95-00236
95-00237
95-00240
95-00241
95-00242
95-00234
95-00235
95-00214
95-00217
95-00280
95-00281
95-00212
95-00292
95-00293
95-00209
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