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Testing up to 8.1Gb/s Lane Rates
Entry Level Functional Tester Upgradable to Full Compliance

Key Features

Run DisplayPort functional tests
upgradable to full protocol compliance
tests up to full DP 1.4 specification

Equipped with both DP standard and USB-C
ports for Tx and Rx function—all test
features supported through either type of
connector

View Power Delivery (PD) negotiations for
USB-C DP Alt Mode

Run functional tests on displays and
monitors up to 8.1 Gb/s lane rates with
large format and test pattern library

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

Configure link training parameters to test
display’'s handling

® View EDID and DPCD registers
® Access DSC Test CRC registers for

automated verification of source DSC
compression

Test DP sources up to 8.1 Gb/s link rates;
view incoming video and meta-data—
including DSC compressed--from a source
device in real time

Capture and decode incoming video,
protocol and control packets—including
Display Stream Compression (DSC)

Monitor Aux Channel transactions as a DP
source or sink

Passively monitor Aux Channel between a
source & display even at 8.1Gb/s link rates

Run DP 1.4 Link Layer compliance tests on
sources and sinks up to 8.1 Gb/s link rates

Run DP 1.4 Forward Error Correction (FEC)
compliance tests

Run DP 1.4 Display Stream Compression
(DSC) compliance tests for sources & sinks

Run HDCP 2.2 compliance tests on
DisplayPort sources, sinks and repeaters

Run audio tests using programmable LPCM
sine wave audio tones and compressed
formats

Run tests on embedded DisplayPort (eDP)
1.4b sources and panels using fast link
training and ALPM

Test eDP backlight control functions on
panel using either backlight control pins or
Aux Channel control commands
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The Teledyne LeCroy quantumdata M41d Video Analyzer/Generator provides an
unprecedented combination of functional and compliance testing for video, audio and
protocol of DisplayPort devices. The M41d supports HBR3 1.62, 2.7, 5.4 & 8.1 Gh/s
data rates on 1, 2 & 4 lanes on its Tx video generator port and its Rx analyzer port for
both the standard DP ports and the new USB-C ports with DP Alt Mode. The protocol
analyzer provides real time analysis and deep analysis using captures of incoming
DisplayPort streams from source devices including DSC/FEC compressed streams. The
M41d's video generator can be used for testing displays, USB-C adapters, extenders,
etc. The M41d is equipped with all the standard video timings and test patterns
necessary for testing modern displays. The M41d supports a full suite of link layer
compliance tests for both sources and sinks including compliance tests for forward
error correction (FEC).

The Tx and Rx ports support Auxiliary Channel analysis of the DP aux channel, and the
USB-C ports support aux channel analysis of the USB-C Configuration Channel. The
adjunct Aux Channel monitoring board supports passive monitoring of the DisplayPort
aux channel via full-size DisplayPort connectors, between a source and display. This
enables analysis of link training and HDCP interoperability between devices.

For developers of Embedded DisplayPort (eDP), the M41d offers the hardware
necessary to support a variety of optional eDP features. Initial support includes fast
link training, alternate scrambler seed, Advanced Link Power Management (ALPM) and
Tx backlight control. A pin header is available to provide access to the backlight Tx
control test feature.
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Operation

The M41d supports video generation and
analysis of the FRL/FEC HDMI data streams
through the user friendly ATP Manager which
presents the data in an easy to understand
way. The ATP Manager can be controlled either
via a laptop connected to the M41d RJ45 LAN
port or through a USB keyboard and mouse
and a connected UHD HDMI admin display.

M41d DP Video [

Analyzer/Generator P TeLeovme Lecaoy

Keyboard &
mouse for M41d
ATP Manager
Control



DISPLAY TESTS - VIDEO/AUDIO TESTING

Video Generation
The quantumdata M41d supports video and audio functional
testing at link rates up to 8.1 Gb/s on 1, 2 and 4 lanes to support
high resolution formats. The M41d has an extensive set of video
formats and library of test patterns. You can set any pattern in
motion to test motion artifacts with the Image Shift feature.

DisplayPort
HBR3-Capable
Display device

under test

Host PC for
ATP Manager

Display (Sink) Test Setup

Link Training Control and Configuration

The M41d 's link training control feature enables you to
configure the link training parameters. You can set limits on
the lane count and link rate and allow the link training engine to
establish link training based on those limitations or you can
force link training parameters—lane count, link rate, voltage
swing, pre-emphasis.

Link Training Control and Configuration

& Generator =

Main Stream: Enabled
Lane Count: 4 Lanes
Link Rate: 8.10 Gbps per Lane

CR done, EQ done, SLock done [v0, p0]
R done, EQ done, SLock done [v0, p0]
R done, EQ done, SLock done [v0, p0]
R done, EQ done, SLock done [v0, p0]

Inter-lane Alignment: Yes

Scripts

Alt Mode Negotiation
The USB Type C Transmit connector participates in discovery,
power contract negotiation, and DP Alt Mode negotiation. The
protocol messages can be monitored on the Auxiliary Channel
Analyzer (right).

Format Selection
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Audio Testing

The M41d offers a programmable LPCM audio sine wave
generator enabling you to set the number of channels (up to
8), the amplitude, frequency, sampling rate and bit depth for
uncompressed formats.

LPCM Audio Testing
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DISPLAY TESTS - PROTOCOL TEST FEATURES

Protocol Testing

The quantumdata M41d offers a variety of features for testing
DisplayPort protocols. You can verify HDCP 2.2 authentication
transactions between the module’s Tx port and a DP display. The
M41d's EDID Decode feature enables you to examine the EDID of
the connected display in text. The DPCD Decode feature enables
you to examine the DPCD registers of the connected display. You
can read the EDID and/or the DPCD of downstream MST nodes.

DisplayPort
HBR3-Capable
Display device

under test

Host PC for
ATP Manager

Display (Sink) Test Setup
Multi-Stream Transport
The M41d emulates an MST source for testing an MST branch
device or MST-capable monitor. Up to four (4) streams are
supported with a depth of one. The Auxiliary Channel Analyzer
(ACA) utility depicts the MST negotiations with the connected
MST Rx device.

Auxiliary Channel Analyzer

The M41d ‘s Auxiliary Channel Analyzer (ACA) feature enables
you to monitor the DP Aux Channel for link training and MST
negotiations, HDCP transactions and EDID exchanges between
the M41d and a connected display. The ACA logs these events
and assigns precise timestamps to them. You can view the
details of each transaction. These ACA logs can be saved and
disseminated for further analysis by colleagues and other
subject matter experts.

Aux Channel Analyzer — Link Training

EDID Decode View

Manufacturer: DEL
Product Code: 16523 (408Eh)
Serizl #: 1094141004 (4137444ch)
ate of Manufacture: Week 2 of 2012
—_—— EDID Version 1, Revision 4
Scripts )| tunber of additional blocks: 1

Editors

Block| <

DPCD Register View

{  DpisplayPort |
Generator
Card 3

Generator

EDID Comp

Image Shift

4-0 LANE_COUNT_SET

§  POST_LT_ADJ_REQ GRANTED
[

7 ENHANCED FRAME_CAP

. 2: TRAINING PATTERN SET:
Scripts -~ &

3-0 TRAINING PATTERN SELECT
4 RECOVERED_CLOCK_OUT_EN
§  SCRAMBLING DISABLE

7-6 SYMBOL_ERROR_COUNI_SEL

00103: TRAINING_LANEQ_SET

w(0)
w(0)
0 Disparity and Symbol er

Value Description

1-0 VOLTAGE_SWING_SET
MEX_SWING_REACHED

4-3 PRE-EMPHASIS_SET
MAEX_PRE-EMPHASIS_REACHED

[0 Ach Da I

< ACK 14 1E c4 81 81 00 01 80...
> W:10A DF_CONFTGURATION SET L-1 0
< acR

> R:201 DEVICE_SERVICE_TRQ VECTOR L=
< AcK 00

> RiE TRAINING_AUX_RD_INTERVAL L~1

< ack 01

> W:100 LINE B SET L-1 1E 0001 : HAX_LINK RATE

i it Hame Value beseription
> W:l01 LANE COUNT_SET L= 84 -

00000 DRCD 3

3.0 MINGR_BEV

1En 8.1 Gbps per lane

-0 MAX_LANE_COUNT
FOST_LT_ADJ_RER_SUF
TPS3_SUPPORTED
ENBARCED_FRAME_CAP

00D03: MAX DOWNSFREAD
Bit Mame

MAX_DOWNSFREAD

> W:103 TRAINING_LAMED_SET L=4 05 09 09 03
< ACE

> R:203 LANED_L_STATUS: L=3

< ACK 77 77 81

> B:204 LANE ALIGH STATUS UFDATED L-2

< ACK 01 00

]
1
2
< ACK 3
4
5

€ MO AUX MANDSHAKE LINK TRAINING H{O)
7 TPS4_SUPRORTED ¥i1)

( ppme1 -~ )

HDCP Mode

O none |[O 13 (@ 22 |

Status

( & mefresh )

Level #
N(0)
0 Level #
N(0)
0 Reserved
Reserved

B H ] 2

bc 68 5c 47
2

)_VALID
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SOURCE TESTS - CAPTURE & DECODE FOR DEEP ANALYSIS

Capture and Decode Capture and Decode (Filter View showing only Audio Packets)
The M41d captures and decodes the main link
attributes in order to diagnose interoperability issues
related to them. The Protocol Analyzer captures &
stores main link data and provides visibility into main
stream attributes, second-ary data elements, K-
Characters and protocol errors. The Protocol Analyzer
presents these elements on a graphical timeline and
in a table. You can search for data and select any

transaction in the table to view its details. The capture  gm-"" ‘e e

0:0:0.000.000.256.750

0:0:0.000,000.419.753

utility also enables you to capture specific MST

0:0:0.000.154.365. 432

53 0r010.000.237.698.265
036 0:0:0.000.521.052.095

streams from the source. 536 0:0:0.000.404.365.432
o1010.000. 457 €58, 762

s oici0.ge.am m.0is

010:0.000.654. 265,432
010:0.000.740.272. 605
o10:0.000-o21 650,765
01010.000.510.20.358
01010.000.531.858.5¢
010:0.001 073,382,716
61610.004.154. 809,477
o1000.001 243,635,308
010.0.001 223.ves. 667
010:0.001 105,453,127
010:0.001 497.20. 968

Admin
Display for
ATP Manager

DP Alt Mode Negotiation
The M41d's USB-C Rx connector participates in discovery, power
contract negotiation, and DP Alt Mode negotiation. The protocol
messages can be monitored on the Auxiliary Channel Analyzer.

DP HBR3-Capable
Source device
under test

. s = —— . S -
Pe [NEAL_TF_3] Events: =1

=

) | PovDM 0:47 s | 'erT: ve ntity Start 7 2

1 |eoerL

2 PDVDM +00:00:47.532151  'CBI

3 | eocrL 0 'PRT:0 GoodCRC MessagelID:
Cable Plug: Message originated from a Cable Plug

Spec Revision: Revision 2.0

< f|EE a T e Data Objects: 5

o[ 2 = 1) VDM Header

PDETL 0 s crC SVID or VID : OXFFOD (65280)

FDDTA 0 SRC:0 Source_Capabilities

“PRTELEDYNE e

8 |eoerL ) o | s > VDU Type i Structured
- e c VDM Version  : Reserved (1)

Object Position: 0 8 Opiion
o | eoeTL s S_RDY Command Type @ ACK

PDCTL s Command : Discover Idemtity

2 | 2DwDM ) s; n 2) ID Header VDO -

3 | epeTL 0 5 c1 Data Capable as USB Host : No
p— Data Capable as a USB Device: No L | Filter
Product Type : Passive Cable
5 | eoCTL 0 s = Modal Operation Supported : Yes

_LC Find

& | 2ovoM o 7 B SVIDs USB Vendor ID : Dx050D

7 | epeTL ) SNR: s 3) Cert stat wDO

s | zovou 0 s svIDe TID: 0x00448
o | 3oc 0 . 1) Product VDo

s | zpere 0 E

|l USB Product ID: 0x030A | Clear
o beddevice i 0x0000

c 0 sk "
PoCTL 5) Cable VDO (7 Open

Source Test Setup == =)= s s B 11

FpcTL o Pirmvare Version : 1

wovDM | 33 E Modes Type-C plug to  : Type-C | Export
- : Plug

S22 - Cable Latency : 10ns to 20ns (~2m)

PDVDM == Cable Termination : Both ends Passive, VCONN not required

PoeTL | 33 : s SSTX1 Dir Support : Fixed
d n SSTX2 Dir Support : Fixed

SSRXL Dir Support : Fixed

SSRX2 Dir Support : Fixed

Vbus Current Cap : 3A

Vbus through Cable: Ves

SOP" controller : Mot Present

USB Superspeed  : [USB 3.1] Genl and Gen2

Admin |
Display for
ATP Manager

DP HBR3-Capable
Source device
under test

- Preamble: CC-1, 64, [Sync-1,Sync-1,Sync-3,Sync-3]
- Header: 514Fn

= (Passive) Auxiliary Channel Analyzer
-"— ‘ ‘ The M41d 's Adjunct Auxiliary Channel Analyzer
board enables you to monitor the DP Aux Channel for
link training and MST negotiations, HDCP trans-
actions and EDID exchanges between a DisplayPort
Capable d display device. This enables developers t
Display device ~Source and display device. This enables developers to
under test investigate interoperability problems between DP
devices involving link training, HDCP and EDID.
Solution is provided using a custom cable (provided)..
The ACA logs these events and assigns precise

timestamps to them. You can view the details of
each transaction.

DP HBR3-

M41d BT

Passive Monitoring Test Setup




SOURCE TESTS - REAL TIME & AUX CHANNEL ANALYSIS

Real Time Analysis

Real Time Analysis (Basic Analyzer)

The M41d 's Real Time analysis feature enables you to
view the incoming video, lanes and link rate, timing, AOAT | -l
colorimetry and various other metadata in real time at

a glance. The Real Time mode provides a basic
confidence test to verify that the incoming video is
essentially correct. The Rx port emulates any EDID on
to test a source devices handling of various EDIDs. You
can also configure DPCD registers for emulating on the
DP Rx port using the DPCD Editor (below).

Aux Channel Analyzer (ACA)

The M41d's Auxiliary Channel Analyzer (ACA) feature
enables you to monitor the DP Aux Channel for link
training, MST negotiations, HDCP transactions and
EDID exchanges between the M41d Rx port and a
connected source. The ACA logs these events and
assigns precise timestamps to them. You can view the
details of each transaction. These ACA logs can be
saved and disseminated for further analysis by
collcacLes audClic SUb S atiel Sasts, Auxiliary Channel Analyzer Showing Link Training

1] ACA Data Viewer D S — (=] s

8 (DP_LT_4K 4L B1LR VS1_PE1) Events: 56 (112)

Admin ST
) e
Display for e

ATP Manager

00100: LINK BW_SET
Value Description

7-0 LINK BW_SET 1Eh 8.1 Gbps per lane

00101: LANE COUNT_SET
> R:E TRAINING_AUX RD_INTERVAL L=1 Bit Name Valos Description
< ACK 01 - =
> W:102 TRAINING_PATTERN SET: L-1 21 5 BOSY LT ADJ REQ GRANTED
< Ak 6
> Wi103 TRAINING LANEO_SET L-4 09 09 09 03 7 ENHANCED_FRAME_CAP
< ACK
> R:202 LANEQ 1 STATUS: L=2

4 4 lanes

DP HBR3-Capable
Source device
under test

2: TRAINING_PATTERN_SET:

3-0  TRAINING_PATTERN SELECT
2D_CLOCK_OUT_EN

5  SCRAMBLING DISABLE
201202 SRAINIRG. LN SR Srt-09. 59,08 28 7-6 SYMBOL ERROR_COUNT SEL O Disparity and Symbc
< ACK
> Ri202 LANEQ 1 STATUS: L=3 3: TRAINING_LANEO_SET
< ACK 77 77 81 Bit MName
> R:204 LANE ALIGN_STATUS UPDATED L=2 0 VOLTAGE SWING_SET
< ACK 01 00 MAX_SWING_REACHED
> W:102 TRAINING_ PATTERN SET: L1 00 -3 PRE-EMPHASIS_SET
MAX_PRE-EMPHASIS_REACHED

Value Description

-0 VOLTAGE_SWING_SET
MAX_SWING_REACHED

-3 PRE-EMPHASIS_SET
MAX_PRE-EMPHASIS_REACHED

Source Test Setup

Link Training Status

RX Control and Configuration
930B_MV (192.168.254.232)
DisplayPort Video Generator RX - Card 6

rﬁﬁ. g 7 gl

RX/TX-1 Configuration
X-1 Enabled :)

Bit  Field Name
DOWNSTREAMPORT_PRESENT
- 4.6 MAX_LANE_COUNT 4
{0 1211 _L INK_CHANNEL_CODING -
5 RESERVED

6 TRS3_SUPRORTED
7 ENHANCED_FRAME_CAP n

_CONTROL_CAP
DP_CONFIGURATION_CAP
TRAINING AUX_RD_INTERVAL
i ADAPTER_C2P
FAUX_CAP
AT HsTH_CAP

Wl HUMBER_OF_AUDTO_ENDPOTNTS
AV_GRANULARITY
Ml ~v_SYNC_DATA_BLOCK
GUID
W X GTC_VALUE
RX_GTC_MSTR_REQ
W Rx_GTC_FREQ_LOCK_DONE

= Refresh

= Read Page # wiite Page




DISPLAY STREAM COMPRESSION (DSC) SOURCE TESTING

DSC Analysis DSC Analysis showing Picture Parameter Set (PPS)

e D TS RS [ &

The M41d 's DSC analysis feature enables developers to
view the DisplayPort DSC related protocol elements such as
the picture parameter set, end of chunk packets and
compression flag settings in the VBID to ensure that these
elements are occurring in the video stream and that they are
occurring in the proper sequence. The DSC analysis feature
also captures and decompresses the video frames enabling
developers to examine them for compression artifacts. The

Link Clack = TimeStamp

. . . BN rooiete o0r0 gumcan 52530
Forward Error Correction (FEC) transport mechanism, which = R o
ensures reliable, error free video transport, can also be | B
verified. e

17336570 0:0:0.092.030.695.185 52
17501500 0:0:0.052.035. 030,088 o
- 17301541 ©:0:0.032.039.890.741 BF

17301542 0:0:0.032.039.892,593

17301343 0:0:0.092.099.094.444 DS Data
s 7306361 0:0:0.032.043.187.037 ms
RN 17306552 0:0:0.032.049. 188,885 &F
e —

Display for .
ATP Manager DSC Source Compliance
The DSC source compliance tests are ideal for pre-testing your
DisplayPort source product prior to submission to an
Authorized Test Center for approval. Pre-testing provides
assurance that your product will pass at the ATC when
submitted. The compliance tests enable you to view the
auxiliary channel analyzer traces logged during the test to help

diagnose the cause of compliance test failures.

DP HBR3-Capable
Source device
under test

“PUTELEDYNE e

DSC Source Tests - Test Results

Tl Compriance Tox et e __

Results Name: TENV-DSC_2_Sample :
Date Tested: January 23, 2019 10:55 AM Model Name:

[ HTML Report

Overall Status: Port Tested: 1
I+ Test Name / Details Status o
4@ Tter 01:
4 01: [1] DSC Test 1 lane count = 2 and lane rate = 8.10 DPass

© Source DUT reads FEC CAPABILITY Tegister OxS0h.
© Source DUT sets FEC_READY before link training to FEC_CONFIGURATION register.
= PPS validation successful. No error found.

Source TeSt Setup P ;j é.ft.elr.fl:: DSC PPS block prediction flag verificatien

4 © 01: [1] DSC Test 2 for lane count = 2 and lane rate = §.10 Pass
> Source DUT reads FEC CAPABILITY register Ox90h.
© Source DUT sets FEC READY before link training to FEC CONFIGURATION register.
© PPS validation successful. No error found.
© Refrence sink does not support block prediction. Source DUT sends PPS with block prediction disable.
= 4.6.1.3: DSC PPS convert RGB flag verification
4@ Tter 01:
01: (1] DSC Test 2 for lane count = 2 and lane rate = 8.10 Pass
4 © 02: (2] For RGE and color depth bits-per-component 8 Pass
° PPS validation successful. No error found.

ource Compliance Tests

© User indicatied that image looks ok and distertion free.
03: (3] For RGB and color depth bits-per-component 10 Pass
04: (4] For RGB and color depth bits-per-component 12 Pass
4]=4.6.1.4: DSC PPS (¥cbCr 4:4:4 convert RGB — 0) flag verification

1 CDF Entry | 7 Test Selection ||~ Test Options / Preview | 4 © 01: [1] DSC Test 2 for lane count = 2 and lane rate = 8.10 Dass

© Source DUT reads FEC CAPABILITY register Ox90h.

4l

i

P 14 DSC Sour

— - - LI © Source DUT sets FEC_READY before link training to FEC_CONFIGURATION register.
[ Al Count » @ 02: [2] For YCbCr 4:4:4 and color depth bits-per-component 8 Pass
» Category / Test Name v 03: ([3] For YCbCr 4:4:4 and color depth bits-per—component 10
04: [4] For ¥CbCr 4:4:4 and color depth bits—per—component 12 Pass

4 P Dsc 4]94.6.1.5: DSC PPS Simple 4:2:2 flag verification

»]54.6.1.1: DSC enable sequence verification v 4 @ Iter 01:

»124.6.1.2: DSC PPS block prediction flag verification v 01: [1] DSC Test 2 for lane count = 2 and lane rate = 8.10 Pass

3 ]3 4.6.1.3: DsC PPS convert RGB flag verification V el 02: [2] For Simple 4:2:2 and color depth bits-per-compenent & Pass

»]24.6.1.4: DSc PPS (YChCr 4:4:4 convert RGB = 0) flag verification v ° PBS validation successfal. No error found.

; R ° Ref X onl: ts RGB and Simple 4:2:2. S DUT sends PPS with simple 422 set.

»]=4.6.1.5: DSC PPS simple 4:2:2 flag verification v © eomen oo senn mieeper componne o e ooree pends PES WIER simple 422 o0

»]=4.6.1.6: DSC PPS Native 4:2:2 flag verification v . ndicatied that ima e ok amd distortion fres.

»124.6.1.7: DSC PPS Native 4:2:0 flag verification v 03: (3] For Simple 4:2:2 and color depth bits—-per—component 10 Pass.

g g
] u
] 4
J

04: [4] For Simple 4:2:2 and color depth bits-per—component 12
»124.6.1.6: DSC PPS Native 4:2:2 flag verification Skipped -

I Open AcA Data || [

Instrument; | SS59808 [10.30.196.39] || - Continue Test Execution

I [




DISPLAY STREAM COMPRESSION (DSC) SINK TESTING

Video Generation (DSC/FEC)

The M41d's DSC/FEC video generator enables display developers
to transmit DSC/FEC streams. Users can selection from several
test patterns and configure the colorimetry, bits per component,
bits per pixel, line buffer bit depth and DSC slice configurations.

DSC / FEC Video Generation

@l Genenstor

DisplayPort
HBR3-Capable
Display device

under test

Host PC for
ATP Manager

Display (Sink) Test Setup

ACA showing DPCD reads for DSC capabilities

DSC Sink Compliance

The DSC sink compliance tests are ideal for pre-testing your
DisplayPort sink product prior to submission to an Authorized
Test Center for approval. Pre-testing provides assurance that
your product will pass at the ATC when submitted. The
compliance tests enable you to view the auxiliary channel
analyzer traces logged during the test to help diagnose the
cause of compliance test failures.

DSC Sink Tests

(1 DP 142 DSC Sink CTRLO — == J

sssﬁna[msnmﬁm] B | # connect | | cards... |

3 CDF Entry [ 17 Test Selection|{ I° Test Options / Preview'|

Test List
I+ Category / Test Name 4
4~ Dse

» ]-/5.6.1.1: DSC capability verification v
» ]2 5.6.1.2: DSC RGB color depth test v
»|/5.6.1.3: DSC RGB Block prediction test v
» |5/5.6.1.4: DSC RGB bits-per-pixel test v
]2 5.6.1.5: DSC RGB slice test v
-2 5.6.1.6: DSC RGB lanes test v
» ]5/5.6.1.7: DSC ¥YCbCr 4:4:4 color depth test v
»]5/5.6.1.8: DSC ¥YCbCr 4:4:4 Block prediction test v
»]5/5.6.1.9: DSC ¥YCbCr 4:4:4 bits-per-pixel test v
»]©/5.6.1.10: DSC YCbCr 4:4:4 slice test v
»]2/5.6.1.11: DSC YCbCr 4:4:4 lanes test v
»]©/5.6.1.12: DSC Simple 4:2:2 color depth test v
»]-/5.6.1.13: DSC Simple 4:2:2 Block prediction test v
» |-/5.6.1.14: DSC Simple 4:2:2 bits-per-pixel test v
» |-/5.6.1.15: DSC Simple 4:2:2 slice test v
» |-/5.6.1.16: DSC Simple 4:2:2 lanes test 4
» |-/5.6.1.17: DSC Native 4:2:2 color depth test 4
» ]-/5.6.1.18: DSC Native 4:2:2 Block prediction test v
»]-/5.6.1.19: DSC Native 4:2:2 bits-per-pixel-test v
» ]-/5.6.1.20: DSC Native 4:2:2 slice test v
» ]5/5.6.1.21: DSC Native 4:2:2 lanes test v
» ]5/5.6.1.22: DSC Native 4:2:0 color depth test v
- ]5/6.6.1.23: DSC Native 4:2:0 Block prediction test v
»]5/5.6.1.24: DSC Native 4:2:0 bits-per-pixel test v
»]5/5.6.1.25: DSC Native 4:2:0 slice test v
»|5/5.6.1.26: DSC Native 4:2:0 lanes test v

DSC Sink Tests — Test Results

{=/ Compliance Test Re _

Results Name: realtek all_dsc_ 1
Date Tested: January 24, 2019 9:02 P
Overall Status: CTS Core R10 - Incomplete

Manufacturer: Realtek HERZ
Model Name:
Port Tested: 1

H
=
z
2
7
4
i

>

Test Name / Details Status

» © 07: CRC check or Visual check during DSC image color Depth 10, number of slices 2.
» O 08: CRC check or Visual check during DSC image color Depth 10, number of slices 4.
» © 09: CRC check or Visual check during DSC image color Depth 10, number of slices 8.
» © 10: CRC check or Visual check during DSC image color Depth 12, number of slices 1.
» © 11: CRC check or Visual check during DSC image color Depth 12, number of slices 2.
» © 12: CRC check or Visual check during DSC image color Depth 12, number of slices 4.
» O 13: CRC check or Visual check during DSC image color Depth 12, number of slices 8.
»]=5.6.1.6: DSC RGB lanes test ~ pass
»]=5.6.1.7: DSC YCbCT 4:4:4 color depth test ~ pass
415 5.6.1.8: DSC YCbCr 4:4:4 Block prediction test ~ pass
@ reer 0n: [ e |
» © 01: Initial Link Training at maximum link rate and lane count success
02: CRC check or Visual check during DSC image with block prediction enable.

03: CRC check or Visual check during DSC image with block prediction disable. | pass |

» 15.6.1.9: DSC YCbCr 4:4:4 bits-per-pixel test . pass |
415 5.6.1.10: DSC YChCr 4:4:4 slice test ~ pass
@ xeer or: [ e |
4]=5.6.1.11: DSC YCbCr 4:4:4 lanes test ~ pass
. © reer 01: [ res |
415 5.6.1.12: DSC Simple 4:2:2 color depth test - pass
@ xeer or: [ e |
412 5.6.1.13: DSC Simple 4:2:2 Block prediction test ~ pass
@ 1oer 01: [ pe |

»© 01: Initial Link Training at maximum link rate and lane count success | pass  |em
» © 02: CRC check or Visual check during DSC image with block prediction enable.
» © 03: CRC check or Visual check during DSC image with block prediction disable.
»12/5.6.1.14: DSC Simple 4:2:2 bits-per-pixel test . Pass
» ]2 5.6.1.15: DSC Simple 4:2:2 slice test ~ pass
»]=5.6.1.16: DSC Simple 4 lanes test . pass

» I/ 5.6.1.17: Dsc ive 4:2:2 color depth test Incomplete -

[ ACA Data Viewer [E=RE )
™ [fec_dsc_aca] Events: 10
T | oeee WD Falling
oEp HPD Falling
DEAT > Ri60 DSC SUFPORT L~0
1 |« ac 01 11 00 00 00 00 00 00
i | > misn psc wax Bits per pix...
< ACK 00 00 G0 00 0D 00 00 00 00060: DSC MAX Bits per pimel (K)
Value Description
1-0 bits_per_pixe1s:s [
2 0 Reserved
3 6 Reserved
a 0 Reserved
5 0 Reserved
6 6 Reserved
7 0 Reserved
00D65: DSC COLOR PORMAT CAPABILITIES
Bit Hame Value Description
o wio
1 wio)
3-2 0 Nt StppoTted
4 H{0)
5 ©  Reserved
6 0 Reserved
] 6 Reserved
00D6A: DSC COLOR DEPTH CAPABILITIES
Value Description
3 inrougapuc moae u o mot supporen

0

7-4 Throughput Mode 1 Mot Supported

Instrument: | PG980 [10.30.196.32] v & Continue Test Execution

|

ACA DPCD Reads for DSC Capabilities
The M41d's ACA utility provides a log of the Aux Channel
transactions. The link training can be viewed as well as the
DPCD register reads and writes involved in the setup and
maintenance of Display Stream Compression (DSC) and
Forward Error Correction (FEC).




DP 1.4 LINKLAYER SOURCE COMPLIANCE

Source Link Layer Compliance

The DP source HBR3 link layer compliance are ideal for self-
testing or pre-testing your HBR3-capable DisplayPort 1.4
source product prior to submission to an Authorized Test
Center for approval. Pre-testing provides added assurance
that your product will pass at the ATC when submitted. The
compliance tests (below right) enable you to view the
captured data and detailed test results which help pinpoint
the cause of compliance test failures. The link layer
compliance test suite now includes tests for forward error
correction (FEC). You can link to the aux channel traces in
the Aux Channel Analyzer (ACA) to view the root cause of
failures (below).

Admin |= e
Display for
ATP Manager

DP HBR3-Capable
Source device
under test

“PUTELEDYNE LS

Source Test Setup

DP Aux Channel Traces — From LLC Test

DP 1.4 Source Link Layer Compliance - Test Selection
SE==)

{2 DP 14 Source CT 1.4 Core RLO

{28 CDF Entry | V7 Test Selection | i~ Test Options / Preview|

[ Select Al Tests || [ Deselect All Tests.

# Link Training | - Link Maint. | i Video | - Audio | i Link Training (14)|
5] Select Al on Page || [ Clear All on Page

[¥]4.3.1.1: Successful Link Training at All Supported Lane Counts and Link Speeds. I

Validate link training procedure at all lane counts and link rates up to the maximum supported by the Source DUT.

Required Card: DisplayPort 14 Generator/Analyzer
Required License: DP Compliance Test Package #3

[

[714.3.1.2: Successful Link Training Upon HPD Plug Event.
Validate link training procedure upon HPD Plug event. In this test case, the Source DUT can choose to
train the link to any lane count it supports, and any link rate that it supports.

Required Card: DisplayPort 1.4 Generator/Analyzer
Required License: DP Compliance Test Package #3

4.3.1.3: Successful Link Training with Request of Higher Differential Voltage Swing During Clock Recovery Sequence.
Validate succesfull link training with request of higher differential voltage swing during clack recovery
sequence.

Required Card: DisplayPort 1.4 Generator/Analyzer
Required License: DP Compliance Test Package #3

4.3.1.4: Successful Link Training to a Lower Link Rate #1: Iterate at Maximum Voltage Swing.
Validate link training to a lower link rate at alllink rates up to the maximurm supported by the Source
DUT. lterate at maximum voltage swing.

Required Card: DisplayPort 1.4 Generator/Analyzer
Required License: DP Compliance Test Package #3

[¥]4.3.1.5: Successful Link Training to a Lower Link Rate #2; Iterate at Minimum Voltage Swing.
Validate link training to a lower link rate at all link rates up to the maximum supported by the Source
DUT. Iterate at minimum voltage swing. i

Ml <t i, »

DP 1.4 Link Layer Source Compliance — Test Suite

o T e |

05, |, Te econ| = Tt O P
=) |8 Optins | mamimere | s58t6 1o 025633 2] o brcscien | @ cus.
Categury  Test Ham .
+* AUX Bd. after HED
4.2.1.1: Source DUT Ratry on No-Reply During AUX Read aftar HFD Plug Event v
4.2.1.2: Source Retry on Invalid Reply During AU Read after H7D Plug Event v
421 w
2.1 v
1201 5o Devics Inactive NED / Inactive AUX Test v
4+ EDX PCD Rd.
4.2.2.1: DECD Receiver Capability and EDID Read upon HPD Plug Event v
4.2.22; DICD Extendad Recalver Capability and EDID Read upon HFD Flug Evant v
4.2.2.3; EDID Bead v
4.2.2.4; EDID Bead Failurs #1: I2C-Over-AUX NACK v
42,25 ra #2: 13C-Over-AUX DEFER
4226 sction v
a2z action upss HPD Plug Event v
4.2.2.8: EDID Read on IRQ HPD Event after Branch Devies Datection v
4.2.2.9: £-00C Four Blosk EDID Read v
4.2.2.10: Link Status/Adjust Request AUX read interval during Link Training w
4+ © Lank Training
[ 4.3.1.1: Succsssful Link Training at All Supported Lane Counts and Link Spesds v
[ 4.3.1.2: Successful Link Training Upon HPD Plug Event v
4.3113: Succassful Link Training with Requast of Eigher Diffarential Voltage Swing During Clock Racovary Sequance v
4.3.1.4: Sucosssful Link Training to a Lousr Link Rata #L: Iterate at Maximm Voltage Swing v
4.3.1.5: sucoessful Link Training to a Lowsr Link Rate #2: Iterate at Minimm Voltage Swing ¥
4.3.1.6: Sucoessful Link Training with Requsst of a Highor Pro-emphasis Setting During Channel Bqualization Sequence. v
4.3.1.7: Successful Link Train Lowsr Link Rats Due o Loss of fymbol Look During Ghannel Equalieation Sequence. o
a3 at Lowne Link Rata #1: Itarate at Maximm Voltage Swing. v
F4.3 at Lower Link Rata #2: Itarats at Winimm Voltage Swing. v
[ 4.31110: Unsuocassful Link Training duc to Fallure in Channel Equalization Sequanca (loop count > 5. v
[*4.3.1.11; Successful Link Trailning with Simultaneous Request for Differential Voltage Swing and Pre-smphasis during Clock Recovery Sequence ¥
[ 4.3.1.12; Scurce Device Link Training CR Fallback Tast v
[ 4.3.1.13: Source Device Link Training BQ Fallback Tast v
+* Link Maint
4.3.2.1% Successful Link Re-training After IRQ HFD Pulse Dus to Loss of Symbol Lock v
4131212 Succassful Link Ra-training Aftar IRQ HFD Pulia Dus to Loss of Closk Ascovery Lack v
4.3.213: Sucosssful Link Ra-training After IRQ HFD Pulse Dus to Loss of Intar-lane Aligmuant Look v
4.3.2.4: Bandling of IRQ BPD Pulse with No Error Status Bits Get ¥
4.3.2.5: Lans Gount Reduotion w
+ - vageo
[4.3.3.1: Video Time Stamp Generation v
[ 4.0.11: Pixel Data Packing and Stearing v
[ 4.0.12; Main Stroam Data Facking and Stuffing Least Packed TU v
[ 4.2.1.3: Main Stream Data Packing and Stuffing Most Packed TU v
[ 4.4.2: wain video Stream Farmat Change Handling v
4+ Power Management
[£4.4.3; Powar Managemant
+ - Audio
Fae Stroan Headar Bync
Faa v
Faa v
Faa
4
“iF
[

DP 1.4 Source Link Layer Compliance Test Results

[ ACA Data Vorwer

2
> B:102 TRAINING PATTEEN SET: L=i 00202: LANED_3_STATUS:
<am Bit Mame Value Description

Lanzo_ca_powE ¥y
LANEO_CHANNEL_EQ_DONE Y1)
LANED SYMBOL_LOCKED ¥i1)

o

> Wi102 TRAINING PATTERN_SET: L1 07

Lanz_ca_powe ¥y
LANEL_CHANNEL_EQ_DONE Y1)
Lz SYMBOL_LOCKED ¥i1)

o

[0D00] [00 717 —= — —— — — —][.%

0 SINE_SET_FOWER L-1 02

0 SINK SET_POWER L=1

DPRX_FEATURE ENUMERATL

[ESSE===)

o)

1=| Compliance Test Results Viewer

Results Name: 0327 2018 15 33 45 Manufacturer:
Date Tested: March 27, 2018 3:33 PM Model Name:
Overall Status: Port Tested: 1
B Test Name / Details ]
4]54.3.2.1: Successful Link Re-training After IRQ HPD Pulse Due to Loss of Symbol
4@ 1ter 01: _

»© 01: (1] Link Maintenance test for lane count = 4 and lane rate = 8.10
v © 0z: [2] After Sym lock error on lane 1, Link Maintenance test for lane cou
v & 03: (3] After Sym lock error on lane 2, Link Maintenance test for lane cou
»© 04: (4] After Sym lock error on lane 3, Link Maintenance test for lane cou
4© 05: [5] After Sym lock error on lane 4, Link Maintenance test for lane cou
After loss of Symbol Lock on lane 4.
Link re-training starts after IR) pulse.
Source DUT reads DECD address 0200-0205h.
© Source DUT read 1ink status within 100ms.
o Source DUT start link training..
Sourcs DUT sets link bw and lane count befors TPL is set.

5 Source DUT sets TP1 on all active lanes.

CR Lock succeeded on all active lanes.

© Training pattern 2 or 3 or 4 detected after Training pattern 1.
For HBR3 source Training pattern 4 detected.
© Equalization succeeded on all active lanes.

o Symbol lock succeeded on all active lanes. |

A11 Lanes are Aligned and skewed.

Link compliance traintng test completed Successfully.

@ Link training completed in 19.76 ms, which cxceeds the 10ms guideline.

2: Successful Link Re-training After IRQ HPD Pulse Due to Loss of Clock R
3: Successful Link Re-training After IRQ HPD Pulse Due to Loss of Inter-1
4: Handling of IRQ HPD Pulse with No Error Status Bits Set.
5: Lane Count Reduction and Increase.

4.3.2.
4.3.2.
4.3.2.
4.3.2.

Open ACA Data

Instrument: |SS9808 [10.30.196.39] v | i Continue Test Execution




DP 1.4 LINK LAYER SINK COMPLIANCE

Sink Link Layer Compliance DP 1.4 Link Layer Compliance - Test Selection

The DP sink (display) link layer compliance tests are ideal [ e

24 CDF Enty | / Test Selection | b Test Options / Preview|

for pre-testing your DisplayPort 1.4 display product prior to l—ﬁw"tﬁlsarl lﬂ‘l[ﬂll : | — |

. . . I+ AUXCh.Prots.| © LinkTraining | - LinkMaint. | i~ Main Video | i~ Power I+ Main Audio | I+ DPCD | i~ Other (L4)
submission to an Authorized Test Center for approval. Pre-
testing provides added assurance that your product will R e L P e e St s e R 1
pass at the ATC when submitted. The compliance tests Refe a7 Complnee e o
(below right) enable you to view the captured data and o et et B e S

. . . R
detailed test results which help pinpoint the cause of
compliance test failures. The link layer compliance test e e et e
suite now includes tests for forward error correction (FEC). e Sy Rl e
You can link to the aux channel traces in the Aux Channel
4: Successful Link Training with Request of a Change to Pre-Emphasis and/or Voltage Swing Setting During Channel Equalization

Required License: DP Compliance Test Package #4
R R ining with request of a change to pre-emphasis and/or voltage swing setting during channel
Analyzer (AC A) to view the root cause of failures (be low). enaoaton senutmes vty ot e e el e Sl oo o ane

Alignment lock the Sink DUT swing and or pre-empl to achieve lock.

Required Card: DisplayPort 1.4 Generator/Analyzer F
Required License: DP Compliance Test Package #4

Required Card: DispleyPort 1.4 Generator/Analyzer
Required License: DP Compliance Test Package #4

.3.1.5: Successful Link Training at Lower Link Rate Due to Loss of Symbol Lock During Channel Equalization Sequence
Link training at a Lower link rate due to loss of symbol lock during channel equalization sequence.
Verify that after an equalization sequence failure, it is possible to train the Sink DUT to the low link rate.

DisplayPort
HBR3-Capable
Display device

under test

DP 1.4 Link Layer Compliance — Test Suite

= - .
128 o vy | e seeman | > Tt Optons Fredem

—
R 8 Optons | e | 55008 140301069 -] o EanTes | o Gk

120-Over-AUX Offsst Write, 126 Byte I2C-Over-AUX mead)

Host PC for
ATP Manager

e —

Dounstroan Stop on Tlneout

Toml.
: Sink Drganizationally Uniqua Identifiar (oUI)

“PRTELEDYNE LECROY

Link Speeds
521 Voltage sui .
fol Link L. Becovery ook ing G quance .
Suceassful Link Tralning with Request of 3 Change to Pra-Emphasis andfor Voltiga Swing Sotiing Durlng Clasnal Equallaatlon Sequance ¥
Sucoessful Link Training at lower Link Rate Due te Loss of Synbol Look During Channel Equalization Sequence »

alnlng CR/EQ Fallback Tast v
aining CR/EQ Fallback Tast o

+ iRg HPD Pulse Dum to Loss of Symbol Lock and Glack Recovery Lack
18Q HID Tulsa Dus to Loss of Inter-line Allgnment Lock

packing and Unstuffing - Least Packed U
packing and Unstuffing - Most Fackad TU

it
Entering and Exiting Power Save Mode v
Rasuspticn of Main Link Ativity After Extended Idla ¥

Display (Sink) Test Setup

Supportad Lane Counts and Link Rates with FEC Enabla

Corractable Block error count
Corzectanle Bit srror B

Gorractahls Parity Blook srror
7: Corractabla Parity BLL error oo

DP Aux Channel Traces — From LLC Test

3 ACA Data Viewsr i

DP 1.4 Link Layer Compliance - Test Results

1~ Compliance Test Results:

e L DRl Sink il Core L0y Complianos st Resmice ]
< e

> R:0 DPCD_REV L=12 Results Name: 03 _27_2018 15 56 17 _sink Manutacturer: | HTML Report
< ACK 12 14 C4 00 01 11 . Date Tested: March 27, 2018 3:55 PM Model Name:

HMOT:AD EDID Lei 0O Bit W Valve Description [AEPTEINMCLS 1.4 Core RLO - Pass Port Tested: 1
""" - - TeRes |
T-4 MAJOR_REV 1 £
3-0 MINOR REV 2 b Test Hame / Details @ Statns -

«[75.3.1.1: Successful Link Training at All Supported Lane Counts and Link Speeds

o + @ Iter 01: -
Bit Name Valve Description .

.................................................... rate
T-0 WAX_LINK_RATE 14n 3.4 Gops per lane rate
rate
D0002: MAX_LANE_COUNT rate
Bit Name Value Description :
4-0 MAX_LANE_COUNT 4 4 lanes | Find rate
3 0 Reservea = rate
|\ > R4MOT:AD EDID L-16 6  TPS3_SUPPORTED (1) =
- count = rate
il . < ACK ¥ 2A 02 D4 T3 80 o 7 ENHARCED_FRAME_CAP ) -
> R:0 DECD REV L=12 | Clear e e
) e . 00003: MAX_DOWNSEREAD count = 1 rate
< ACK 12 14 €4 00 01 12 Bit Name Value Description . count = 2 rate
> R4MOT:AQ EDID L=16 | R R P
tes fo ne count = 4 d 1 rate o
<n 0 MAX_DOWNSPREAD 0 o down spread 9
— 1 - 0 Reserved v 5. Link Training with Request of Higher Differential voltage
l > MOT:AD BDED L=L6 . 2 0  Resarved | Expo 5. : Successful Link Training to a Lower Link Rate Due to Clock Recovery L
< ACK 17 43 48 PF FF 00 3 0 Reserved a2 5. : Successful Link Training with Request of a Change to Pre-Emphasis and
PCD_REV L-12 1 o Reservea @ -
z 5 0 Reserved
CK 12 15 4 00 01 01: T - for lans = 4 and 1 - 8.10
R 12 84 0 0 ¢ o AUX KANDSHASE LINK TRAINING (0} 49 01: T ng test for lane count = 4 and lane rate = 8.10
~ H o Reserved | - HED is asserted
< DEPER Refersnce Source receives AUX ACK at 1 attempts
= DE Tl LoD 213 ﬂ““";‘l"":" atne De. . Reference SOUrce recelves AUX ACK from elther Write request
< ACK A3 CO D1 00 D1 €0 0 Bit Heme valos Desoription AUX Road 0x2201 (MAX_LINK RATE) = Oxle
- DFCD_REV 1-12 Number of receive ports 1 2 ports » AUX Read 0x2202 (MAX LANE COUNT) = Oxcd
< ACK 12 14 €4 00 M1 0 Reserved CR look succeeded on lane 0O
=L e g i 1 iterations to achieve CR lock at VOLTAGE SWING SET - 0 on lane 0
< DEFER | CR lock aucceeded on lane 1 -

> R4MOT:AD EDID L-16
< ACK 8A 00 BA 68 21 00

> R:0 DECD REV L=12

& Continue Test Execution




HDCP 2.2 SOURCE, SINK & REPEATER COMPLIANCE

HDCP 2.2 Compliance
The HDCP 2.2 compliance tests are ideal for pre-testing or
self-testing your DisplayPort source, sink or repeater product

prior to submission to an Authorized Test Center for approval.

Pre-testing provides assurance that your product will pass at
the ATC when submitted. The compliance tests enable you to
view the auxiliary channel analyzer traces logged (not shown)
during the test to help diagnose the cause of compliance test
failures.

DisplayPort
HBR3-Capable
Display device

under test

Host PC for
ATP Manager

'an‘msumsm:mu

Admin = T —

Display for
ATP Manager

DP HBR3-Capable
Source device
under test

“PUTELEDYNELECs

Source Test Setup

HDCP 2.2 Source Tests - Test Selection

22TXCT10

{7 CDF Entry | 7 Test Selection | | Test Options / Preview

[ Lopen] [ 1 select Al Tests || [ peselect Al Tests |

& TXwith Receiver | i TX with Repeater|

[ 5 Select All on Poge || [ Clear Al on Page |

1A-01: Regular it Receiver (With stored Km)
Verify the Transmitter's implementation of the HDCP protocol when an HDCP Receiver (that was
previously connected) is attached,

1A-02: Regular Procedure: With newly connected Receiver (Without stored Km)
Verify the Transmitter's implementation of the HDCP protocol when an HDCP Receiver (not
previously connected) is attached.

1A-03: Regular Procedure: Receiver disconnect after AKE_Init
Verify the Source DUT restarts after the receiver is and reconnected
following the write of AKE_Init with a new r_txvalue.

1A-04: Regular Procedure: Receiver disconnect after Km
Verify the Source DUT restarts ication after the receiver is
following the exchange of K

and reconnected

1A-05: Regular Procedure: Receiver disconnect after locality check
Verify the Source DUT restarts after the receiver is and reconnected
after lecality check is initiated.

1A-06: Regular Procedure: Receiver disconnect after Ks
Verify the Source DUT restarts after the receiver is
following the exchange of Ks.

and reconnected

1A-07: Regular Procedure: Receiver sends REAUTH_REQ after Ks
Verify the Source DUT restarts authentication after the receiver sends REAUTH_REQ following
the exchange of Ks.

1A-08: Irregular Procedure: Verify Receiver Certificate
Verify the Source DUT considers it a failure of authentication when verification of
Receiver certificate fails.

I

HDCP 2.2 Source Tests - Test Results

Manufacturer: Acme
Model Name: 5VZ
Port Tested: L

Resaults Namme: Acrve, OF_HCD Sec Resuit 3
Date Tested: Januory 20, 2017 £33 P
OveraliStatus: CTS L0 - Incomplete

Test Name / Details @
417 1A-01: Regular Procedurs: With previously connected Recsiver (With stored Knm)
@ 1ter 010 =
I= 1a-02: Regular : With newly Receiver (Without stored Km)
+ |7 1A-03: Regular Procedure: Receiver disconnect after AKE Init
4@ Tter 01
» TH AUTH:MSG:FD_DIS ts:7561850363.44 us
@ TX:UNADTE: :ENTER
TX UNAUTH:MSG RD:EFD_DIS t3:0.00 us
* TH UNAUTH:MSG D:INVALID VER ts:32966939792173899.00 us
+ BX UNAUTH: :ENTER Repino DevCat:0 Dep:D
+ RX UNAUTH:NO VIDEO Present
» TR UNADTE:MSG RD:VALID_VER ta:7563550841.60 us
TX UNAUTH:MSG D:HPD_EN ta:71568050977.44 us
TH UNADTH:ARE_INIT t3:7565691379.20 us
* TX UNAUTH:MSG BD:AKE Init ts:7563891379.20 us
+ RX UNAUTH:RCVD:ARE Init ta:7363831317.76 us
» RX UHAUTE: ++Teat Cond.++ hpd
TH UMAUTH:MSG BD:HPD_DIS tx:7565893528 96 us
TH UNAUTH:MSG RCVD:AKE Send Cert t3:0.00 U8
@ va 2D CER
™
Fa116d to VEFify th SIGNATOTS on RECSIVEr COTTIFiCAts
* TX UNAUTH:MSG BD:VALID VER ts:7567892224.00 us
+ TX UNAUTH:MSG RD:EFD EN ta:7365832382.72 us
» RX UHAUTE:RCVD:ARE_Tnit ta:7569692333.25 us
» BX UNAUTH:+~Teat Cand.es ake_init
R UNADTH:Encryption Disabled
* RN ARE::snter
I* 1A-04: Regular Procedurae: Receiver disconnect after Km
1A-05: Regular Procedure: Recelver disconnect after locality check
1A-06: Regular Procedure: Receiver disconnect after Ks
1a-07: Regular Procedure: Receiver sends REAUTH REQ after Ks
1A-08: Irregular Procedurs: Verify Receiver Certificate
1A-09: Irregular Procedurs: SRM
1A-10: Irregular Procedure: Invalid H'
1A-11: Irregular Procedurs: Pairing Failure
1a-12: Irregular Procedurs: Locality Failure
1A-13: Regular Procedure - Encryption Disable Bootstrapping

Statas

Incomplete

Incomplete

HDCP 2.2 Sink Tests — Test Results

A A L .

|= Compliance Test Results Viewer

Manufacturer: Acme
Model Name: XVZ
Port Tested: 1

Results Name: Acrne_XYZ_HDCP_22_DP_Sink_1
Date Tested: January 24, 2017 11:51 AM
Overall Status: CTS 1.0 - Incomplete

Test Name / Details

: Irregular Procedure - New Authentication after AKE Init

: Irregular Procedure - New Authentication after SKE Send Eks
4@ Iter o1:

@ TX:HPD: :ENTER

© TX HPD:##Test Cond.** ake init

© TX UNAUTH: :ENTER

© RX MSG RD:ENC_DIS ts:92078933053.44 us

© Encryption Disabled

© TX UNAUTH:ARE INIT ts:92080432230.40 us

© TX UNAUTH:MSG RD:ARE Init ts:92080432230.40 us

= RX AUTH:MSG RCVD:ARE_Init ts:92080432179.20 us

= HDCP2RY:UNAUTH Rep:no DevCnt:31 Dep:4

© MSG RCVD:ARE Init ts:92080432175.20 us

© RX MSGR:WROTE to DFCD:AKE Send Cert:534 ts:92080432414.72
© TX UNAUTH:MSG RCVD:AKE_Send Cert ts:92080491888.64 us

© TX UNAUTH:Rrx £f,ca,f8,b,25,72,82,£2

© TX UNAUTH:RxCaps 2 0 2

= RX:ARE:MSG SND:ARE_Send Cert ts:92080505088.00 us

© MSG RCVD:ARE_Stored km ts:92080506019.84 us

© TX ARE:Snd Stored RM ts:92080506081.28 us

© RX MSGR:WROTE to DFCD:AKE Send H prime:33 ts:92080506091.52
© TX AKE:MSG:AKE Stored km ts:92080506081.28 us

© TX AKE:MSG RCVD:AKE Send H prime ts:92080510832.64 us

o TX LC:Snd LC_Init ts:92080511948.80 us

@ TX LC:MSG:LC_Init t5:92080511948.80 us

= MSG ROVD:LC Init ts:92080511887.36 us

© RX MSGR:WROTE to DPCD:LC Send L prime:33 ts:92080512256.00
© RX:SKE: MSG SND:ARE Send H prime ts:52080511887.36 us

: Irregular Procedure - New Authentication during Locality check [l Bass =

=)

E

(20 HTML Report

Status o

Pass

Pass




EMBEDDED DISPLAYPORT (EDP) 1.4B TESTING

Embedded DisplayPort eDP - ALPM Advanced Link Power Management (ALPM)

The M41d supports testing of both eDP source and display
subsystems. A standard DP connection from the M41d to a test
fixture is required to enable connection to the eDP subsystem. For

display panel TCON testing, once the connection is made, you can - P p—————
use the Advanced Link Power Management (ALPM) feature to test E=m I
the display’'s ALPM function (right) and run any other video tests

using the M41d's Video Generation function. For eDP source
subsystem testing, you can monitor the link training and ALPM state

and run captures for analysis, etc. The test setups are depicted below.

Host PC for
ATP Manager

- Test Display Link Training Control and Configuration

Fixture TCON Panel

DP Cable

‘‘‘‘‘‘

Admin
- Display for |&=
Notebook PC -
Motherboard or Video ATP Manager
Subsystem

Test

Test Auxiliary Channel Anﬂzer — Fast Link Train 7
Video/ |DP oreDP I
Graphics Source
Processing | Function
Unit
= M41d

Test Setup for testing eDP source Subsystem

eDP Fast Link Training

The M41d supports fast link training acting either as an eDP source
subsystem or an eDP display subsystem. The module emulates the
necessary Fast Link training DPCD registers When testing a display
you can select the Lane Count, Link rate (including “intermediate “eDP
lane rates), Voltage Swing, Pre-Emphasis and Training Test Pattern.
You can monitor the Aux Channel transactions with the Aux Channel
Analyzer utility. (eDP Fast Link Training Source test not shown.)

eDP Tx Backlight Control

The M41d supports testing of the eDP backlight control function on
eDP TCON display subsystems. Backlight control is supported
through the Aux Channel and the backlight control lead. The
connection is made through the module’s eDP header pins on the
faceplate. You can select between High and Low backlight enable,
set the PWM duty cycle, pre-scaling and PWM generator divider.




SPECIFICATIONS

DisplayPort 1.4 / USB-C/ eDP Capabilities

Version DisplayPort 1.4a
Standard Formats VESA, CTA
Video Data Rates 1622 2.7,5.4,8.1 Gb/s Linkrates
,2,4 Lanes
Color Depths 8,10,12, 16 bits
Video Encoding RGB, YCbCr
Video Sampling Modes 4:4:4,4:2:2, 4:2.0
HDCP Versions 2.2 & (1.3 on 1 & 2 lanes only)
Audio 8 Channel LPCM programmable sine wave
Capture memory 8 GBytes
Connectors - Front
DP Full-Size Tx (1) DP Full-size; Rx (1) DP Full-size
USB-C Tx (1) USB-C with DP Alt Mode; Rx (1) USB-C with DP Alt Mode
Aux Chan Adjunct Board Tx (1) DP Full-size; Rx (1) DP Full-size
eDP Header Pins to access eDP Tx backlight controls
USB (2) For connecting keyboard and mouse for ATP Manager control
Connectors - Back
HDMI - Admin Connector HDMI Port for ATP Manager
USB (2); USB-C (2) Keyboard / mouse connected to USB ports; External 4K UHDTV at Admin HDMI port
RJ45ET For admin control over LAN from computer running ATP Manager
All other connectors Not used
Physical / Electrical / Admin
Power 100-240 VAC, 50-60 Hz, 200 Watts
Weight 11.15LBS; 5.057 Kg
Size Height: 3.44 in. (8.74 cm) Width: 9.57 in. (24.30 cm) Depth: 10.94in. (27.79 cm)
Rack mountable 2 RU mounts in 19 inch rack with rack mounting brackets (provided)
Internal speaker Speaker with volume control for monitoring incoming audio
Command Line Control Ethernet (RJ-45) for external GUI and telnet
GUI Control Either through External PC connected over LAN to Ethernet RJ45 or:
Keyboard / mouse connected to USB ports; External 4K UHDTV at Admin HDMI port
Environmental Operating Temp: 32 t0 90 (F); 0 to 32 (C)
Ordering - Product Code Description
M41d hardware and base functional unit — Entry Level with full sized DP connectors
00-00260 :
activated
95-00209 M41x rack-mount kit
95-00211 USB-C Port activation for DP Alt Mode function
95-00219 Source functional test — Includes Capture Analysis, Aux Chan Analyzer, Passive Mon.
95-00220 Sink functional test - Includes Aux Channel Analyzer
95-00213 Source Link Layer compliance (requires 95-00219)
95-00216 Sink Link Layer compliance (requires 95-00220)
95-00215 DSC/FEC Source functional test (requires 95-00219)
95-00218 DSC/FEC Sink functional test (requires 95-00220)
95-00214 HDCP 2.2 Source compliance (requires 95-00213)
95-00217 HDCP 2.2 Sink compliance (requires 95-00218)
95-00212 Embedded DisplayPort (eDP)
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