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TECHNOLOGIES

quantumdata™ M42d
DisplayPort 2.0
Video Analyzer/Generator

Key Features

Equipped with both DP standard and USB-C ports for
Tx and Rx functions

Test DP sources 10Gb/s,13.5Gb/s & 20Gb/s lane rates
at the new 128b/132b line coding

View incoming video and metadata—including DSC
compressed--from a source device

Capture and decode incoming video, protocol, control
packets including Display Stream Compression (DSC)
Video generator to test displays and monitors at UHBR
lane rates with large format & image library

Configure link training parameters to test display’s
handling of link training on video generator

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 a
DP 1.4 or DP 2.0 source or sink

Passively monitor the Main Link and Aux Channel
between a source & display at all UHBR lane rates
Run tests on source and sink devices with Panel
Replay capability

Support for LTTPR in non-transparent mode for

128b/132b at UHBR rates at 8b/10b line code for lane
rates up to HBR3

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

DP 2.0 Link Layer compliance tests on
source & sink devices up to 20.0Gb/s per lane

DP 2.0 LTTPR compliance tests on source
& sink devices up to 20.0Gb/s per lane

DP Adaptive Sync compliance tests on
source and sync devices

Run DP Adaptive Sync functional tests on source
and sync devices

Run approved DP 1.4 Link Layer compliance tests on
sources and sinks up to 8.1Gb/s per lane

Run DP 1.4 Forward Error Correction (FEC) and Display
Stream Compression (DSC) compliance tests for
sources and sinks

Run HDCP 2.2/3 compliance tests on DisplayPort
sources, sinks and branch devices

Run audio tests using LPCM sine wave audio tones

Run Golden Frame PRN error tests on sources and in
loopback configuration

Run tests on embedded DisplayPort (eDP) 1.4b
sources and panels (limited)

Application Programming Interface (API) for
automated testing for compliance & functional testing.

“PRTELEDYNE LECRQY

<
B
L]

The Teledyne LeCroy quantumdata M42d Video Analyzer/Generator
provides an unprecedented combination of functional and
compliance testing for video, audio and protocol of DisplayPort 2.0
and DisplayPort 1.4. The M42d supports legacy DisplayPort lane
rates of 1.62, 2.7, 5.4, 8.1 Gb/s and the new DP 2.0 higher speed lane
rates and new line coding—128b/132b—of 10.0, 13.5 & 20.0Gb/s data
rates up to 4 lanes. The protocol analyzer provides a snapshot status
view and deep analysis using captures of incoming DisplayPort 2.0
(and DP 1.4) streams from source devices including DSC/FEC
compressed streams. The M42d’s video generator can be used for
testing silicon development boards, displays, docking stations and
hubs, USB-C adapters, extenders, etc. The video generator offers a
large library of standard video timings and test patterns necessary
for testing next generation high resolution displays.

The M42d supports a full suite of DP 1.4 link layer, forward error
correction (FEC) and display stream compression (DSC) compliance
tests for both sources and sinks. (Compliance tests for DP 2.0 are
currently being implemented.)

The Passive Probe feature based on Teledyne LeCroy's cutting-edge
T.A.P.4™ technology, enables full monitoring of the DisplayPort Main
Link and the Aux Channel between two DisplayPort devices up to 20
Gb/s lane rates future.

Operation

The M42d supports generation and analysis of the DisplayPort data
streams through the user-friendly ATP Manager. The M42d can be
controlled through the ATP Manager operated either via a laptop
connected to the M42d RJ45 LAN port or through a USB keyboard and
mouse and a connected UHD HDMI admin display.

M42d Video
Analyzer
Generator

Keyboard & mouse for
M42d ATP Manager
Control



DISPLAY TESTS - VIDEO TESTING

Video Generation

The M42d supports video and audio functional testing at UHBR
lane rates up on 1, 2 and 4 lanes to support high resolution
formats. The M42d has an extensive set of video formats and
library of test patterns. You can specify lane configurations for
link training (below).
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Link Training Control and Configuration
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LI <p:cad Spectrum
Current Status
Wain Stream: USB-C TX enabled
Lane Count: 4 Lanes
Link Rate: 10.00Gbps
Lane 1- CR dane, EQ done, SLock done [va, po]
Lane 2: CR dane, EQ dane, SLock done [va, po]
Lane 3 CR dane, EQ dane, SLock done [va, po]
Lane 4: CR done, EQ done, SLock dane [v0, p0]
ane Alignment: Yes

Synchronous Clock @l

Adaptive Training Non-Adaptive Training Fast Training
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Format Selection

B Gensrator - o X

Disconnect

Refresh

Pattem
CTA | VESA | Folder Lists  EDID
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Aux Channel Analyzer (ACA)

The M42d’s Auxiliary Channel Analyzer (ACA) feature enables
you to monitor the DP Aux Channel for link training, MST
negotiations, HDCP transactions, DP Alt Mode PD negotiations
and EDID exchanges between the M42d 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 colleagues and other subject matter
experts.

Aux Channel Analyzer

[T Ach Data Viewes

Open  Chkse Export  Options  Fiter  Find
[AUX log with 4 LTTPR emulated_FFE_tuning] Events: 535 (535)
13

mar +00:13:12 654161 ACK 41 00 00 00 ] Start Time: +00:13:12. 665605
84 DHAT 13 $00:13:12.664286 || > R:90 FEC_CAPABILITE Lei Type: Native
8  oar 13 13:12.664330 || < nck wr “’;'“—“‘": ﬁ"
8 oar 13 12.664358 || > R:60 Dsc suPPORT La1S
8 mar 13 12654072 || < ack 01 21 03 7r ¥ 07 01 00 00 17 0 Baply ¢o Mesd Request
& omar 13 12.66467¢ | > R:D aDP_CONFIGURATION CAP Lel T P T T T
& oar 13 12.660748 || < acx 00 B - - Valus Description

13:12.664817 | > Ri701 EOP_GENERAL CAFABILITY L Lel B e
13:12 664851 || < Ack 87 3-0 Minor Revision Nusbex 0
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:13:12.685038 || < Aok 22

13:12.665101 || > R:725 EDP_pceN_BIT_couwT N =2

FOOD1: Bb/10b_MAX_LINK_RATE_PHY REPEATER
B: - Value Description
13:12, 865175 AcK 02 0 -
400:13:12.665254 | > R:2E RX_ALPM CAPABILITIES Lel
113:12.668328 ack 03
13:12.665353 || > W:116 RX_ALPM_COMFIGURATION =1 01
12.665475 | < hex

7-0 X _LINK RATE 1%h 8.1 Gbps/lane

n

T0OD2: PHY_REPEATER cwr
Bit Name Value Dascription

R:FO000 LTTPR _FIELD DATA_STRUCTURE_RE 7-0 LTTPR Count on 4

2. 665605
12.665001 || > Wir0003 PHY_REFEATER _WCDE il AM
12.665003 || < ack —
* 12.665995 || > W:108 MATN_LINK_CHANNEL_CODING_SET L= 7-0 Mode
105 Der 13 +00:13:12.666081

106 DELT 13 +00:13:12.666137
107 pEir 13 +00:13:12.666219
108 Denr 13 $00:13:12.666315 || > W:101 LANE couwr SET Lel 84
103 orr +00:13:12.666001 | < aex

> W:107 DOWNSPREAD_CTRL Lel 00
12766875 | < ack

12.766978 || > w:600 sTMK_seT_POMER =1 01

T0OD3: PHY_REPEATER MCDE
Bit Nane Value Description
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i

113 mar 13 $00:13:12.767080 || < Ack
114 DHAT 13 $00:13:12.767116 || > R:E TRAINING_AUX_RD_INTERVAL Lel B

value pascription

TO00S: PWY_REFEATER_EXTENUED_WAKE_TIMEQUT
Bit Name

€ » 101: < Ack 20 15 10 AA 04 10 01 05

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.



SOURCE TESTS - VIDEO & PROTOCOL ANALYSIS

Receiver -

Receiver - Basic & Capture Analyzer

The M42d s Basic Analyzer enables you to view the
incoming video, lanes and link rate, timing, colorimetry
and various other metadata in real time at a glance. The
Basic Analyzer 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.
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Tools: MyM42d (10.30.196.34) DisplayPort/USBC 2.0 Protocol Analyzer RX - RX

v REFRESH
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Receiver - Capture Analyzer
The deep Capture Analyzer enables you to view the protocol data of
the high-speed link (shown below) and the underlying virtual
channels (shown below). The Capture Analyzer provide deep insight
into the data, control symbols, video, metadata and protocol data.
Capture Analysis (Main Link)
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DP 2.0/1.4 LINK LAYER SOURCE COMPLIANCE

Source Link Layer Compliance

The DP source link layer compliance are ideal for self-testing
or pre-testing your HBR3 or UHBR-capable DisplayPort 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 enable you to view the captured data and detailed test
results which help pinpoint the cause of compliance test
failures. You can link to the aux channel traces in the Aux
Channel Analyzer (ACA) to view the root cause of failures.
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DP 2.0
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Source Test Setup

DP 2.0 Source Link Layer Compliance Test Results

42.211: [Draft for DP2.0]Various UHBR AUX read interval verification in first EQ loop.
42,212 [Draft for DPZ.OJUHER 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
o Mer o -
01 [1] Link Training Lest for lane count = 1 and lane rate = 10.00
02 |2] Link Training test for lane cour and lane_rats
03: [3] Link Training test for lane count =

12001328 encodtiog
= Suurce DUT sels TRSD (DACD 1020 36 biks=0) o Clear Traiing.

- Source DUT ses 1281820 encodiog befors TRS1

‘ource DUT waits for status register 2020 to verify L termingticn bef

L et W ien .5 [ connan s oo
P e UHDR_DP20_Surcn €T3 et 620201 e
e Tt duna?, 2021148 A ocel Nare

DP 1.4/2.0 Source Link Layer Compliance - Test Selection

& OP 2.0 Source CT Core R1.O - o X ‘

yument: MyM41d[10.30.196.17] » Connect

Preview

Open Save Select All Categories ~Deselect All Categories

Select All Clear All

4.3.1.6:[Same as OP1

ink Training (Higher hasis Setting during Channel [0}

7 43.1.7: [Same as DP1.4]Successful Link Training (Lower Link Rate During Channel Equalization) @
EDID and

DPCD Rd 4.3.1.8: [Same as DP1.4]Unsuccessful Link Training at Lower Link Rate #1: lterate at Maximum Voltage Swing @

43.1.9:Same as DP1.4]Unsuccessful Link Training at Lower Link Rate #2:Iterate at Minimum Voltage Swing @
Link Mas 4.3.1.10: [Same as DP1 4]Unsuccessful Link Training (Failure in Channel Equalization) ©
4.3.1.11: [Same as DP1.4]Successful Link Training (Simultaneous Request for Diff. Voltage Swing/Pre-emphasis) ©
4.3.1.12: [Same as DP1.4]Source Device Link Training CR Fallback Test @
43.1.13:[Same as DP1.4]Source Device Link Training EQ Fallback Test @
71 4.3.1.14:[Draft for DP2.0]Successful Link Training at All Supported Lane Counts and UHBR Link Speeds @
4.3.1.15: [Draft for DP2.0]Successful Link Training Upon HPD Plug Event for UHBR  ©
71 43.1.16: [Draft for DP2.0]Successful Link Training when EQ done at 20th loop during channel EQ phase @
43.1.17: [Draft for DP2.0]Successful Link Training to a Lower Bandwidth. When EQ not done in 20 loop during channel EQ phase. @
4.3.1.18: [Draft for DP2.0]Successful Link Training to a Lower Bandwidth. When LT Failed received in middie of 20 loop (random 110 19) during channel EX
4.3.1.19: [Draft for DP2.0]Successful Link Training to a Lower Bandwidth. When LT Failed received at 20th loop during channel EQ Done. @
43.1.20: [Draft for DP2.0}Successful Link Training to a Lower Bandwidth. When LT Failed received at after EQdone. @
4.3.1.21: [Draft for DP2.0]Successful Link Training to a Lower Bandwidth. When EQ InterLane align done bit not set 20ms after EQ done. ©
43.1.22: [Draft for DP2.0]Successful Link Training 1o a Lower Bandwidth. When Symbols not locked in (LTTPR_COUNT +1)*20ms during CDS phase. ©

4.3.1.23: [Draft for DP2.0]Successful Link Training to a Lower Bandwidth. When CDS InterLane align done bit not set in (LTTPR_COUNT +1)*20ms during 1

DP 1.4 Source Link Layer Compliance Test Results

— L R |

1=/ Compliance Test Results Viewer

: 03_27_2018.15_33 45 Manufacturer: [ HTML Report
larch 27, 2018 3:33 PM Model Name:
Overall Statt CTS 1.4 Core R1LO - Pass. Port Tested: 1
b Test Name / Details [C] status

Successful Link Re-training After IRQ HPD Pulse Due to Loss of Symbol

[1] Link Maintenance test for lane count = 4 and lane rate = 8.10
[2] After Sym lock error on lane 1, Link Maintenance test for lane cou
[3] After Sym lock error on lane 2, Link Maintenance test for lane cou
[4] After Sym lock error on lane 3, Link Maintenance test for lane cou
[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 IRQ pulse.

Source DUT reads DECD address 0200-0205h.

Source DUT read link status within 100ms.

Source DUT start link training..

Source DUT sets link bw and lane count before TP1 is set.

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 deteeted.
Equalization succeeded on all active lanes.

Symbol lock succeeded on all active lanes.

® All Lanes are Aligned and skewed.
Link compliance training test completed successfully.
@ Link training completed in 19.76 ms, which excecds the 10ms guideline.
4.3.2. Successful Link Re-training After IRQ HPD Pulse Due to Loss of Clock R
4.3.2.3: Successful Link Re-training After IRQ HPD Pulse Due to Loss of Inter-1
4.3.2.
4.3.2.

Handling of IRQ HPD Pulse with No Error Status Bits Set.

5: Lane Count Reduction and Increase.

Open ACA Data

Instrument: | SS9808 [10.30.196.39]

v || # Continue Test Execution

DP Aux Channel Traces = From LLC Test

[T ACA Data Viewer

Open Close Export  Options  Filter Find

[AUX log with & LTTPR smulsted_FFE_tuning] Events: 535 (535)
ACK 77 77 05 03

333 DPLT 13 +00:13:12.885924
33¢  DPLT 13 400:13:12.887189
335 DPLT 13 400:13:12.887263

[ oo202: zaero_s_smasus
Bit Mat Value Description

336 DPLT 13 400:13:12.888479 0 LANEO_CR_DONE xi1)
337 DRLT 13 +00:13:12.888553 3. TAMEC. CXMMRL, BQ_DOVE )

2 1aNE0_SYMBOL_TocKED 242)
338 DRLT 13 400:13:12.889842 3 o e
339 DPLT 13 +00:13:12.889916 Al o o vy el
340 DRLT 13 400:13:12.891175 5 LANEL CHANNEL BQ DONE x(1)
341 DPLT 13 400:13:12.891249 6 a1 snamon Locken 1)

7 0 Reserved

342 DRLT 13 400:13:12.892497
343 DELT 13 400:13:12.892571

00203: LAME2_3_STATUS
344 DPLT 13 +00:13:12.893836 Bit Name

Value Description

Lz _smi@or,_ockED xa)

M8 o 13 400:13:12.834360 | > R:200 sINK_counr Leé A
ACK 4100 77 77 0D 02 i 4t e

30 DRE 13 +00-13-12 834688 > 100 LI EW_5ET 23 w3 caRaL, 5o DoE )

351 DPLT 13 +00:13:12.894762 ACK 04 84 00 05 05 05 05 00 02 LANE3_SYMBOL_LOCKED 1)

R:200 SINK_COUNT L8 O/ Myt
ACK 41 00 77 77 0D 02 €6 66
R:100 LINK BK_SET L=9

ACK 04 84 00 05 05 05 0S 00 02
R:100 LINK_BY_SET Led

Value Description

;_ALIGN_DONE
20ST_UT_ADJ_REQ_IN_PROGRESS
12857132b_DPRX_EQ_INTERLANE_ALIGN DONE ¥ (1)
128b/1325_DPRX_CDS_INTERLANE_ALIGN DONE ¥ (1)
128b/132b_Ur_vATLED N0}

0 meserved
DOWNSTREAM_PORT_STATUS_CHANGED X (0)
LINK_STATUS_UPDATED N(0)

00208: sTNK_STATUS

g

g

5
VAVAYAVAVAVAVAVAVAVEIVAVAVAVAYAVYA

364 DRLT 13 +00:13:13.150164 R:100 LINK_BW_SET Le$ Valua Rassvintine

1




DP 2.0/1.4 LINK LAYER SINK COMPLIANCE

Sink Link Layer & EDID Compliance

The DP sink (display) and EDID/DisplayID and Link Layer
compliance tests are ideal for pre-testing or self-testing
(where permitted) your DisplayPort display 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).

DP 2.0
Sink DUT

External
Host PC USB-Cable

for ATP
Manager

Display (Sink) Test Setup

DP 1.4 Link Layer Compliance - Test Selection

[ % DP 14a Sink CT Core R1.0 - o %

Instrument:  Al_M41d[10.30.196.30] » Connect
CDF Entry

Select All Options EXECUTE TESTS

~ AUX Ch. Proto. -

> 5.2.1.1: Read One Byte from Valid DPCD Address 1 ¥
5.2.1.2: DPCD Receiver Capability Read (Read 12 Bytes from Valid DPCD Address) 1 ¥
5.2.1.3: Write One Byte to Valid DPCD Address 1 ¥
5.2.1.4: Write Nine Bytes to Valid DPCD Addresses 1V
5.2.1.5: Write EDID Offset (One Byte 12C-Over-AUX Write) 1 ¥
5.2.1.6: Read One EDID Byte (One Byte I12C-Over-AUX Read) 1 ¥
5.2.1.7: EDID Read S
5.2.1.8: lllegal AUX Request Syntax 1 v
5.2.1.9: Glitch Rejection 1 ¥
5.2.1.10: Interleaved EDID and DPCD Receiver Capability Read 1 v
5.2.1.11: Downstream Stop on MOT Reset 1V

> 5.2.1.12: Downstream Stop on Timeout 1 ¥

~  Sink DPCD Field Impl.

> 5.2.2.1: Sink Organizationally Unique Identifier (OUI) 1 ¥
5.2.2.2: Sink Count 1 ¥
5.2.2.3: Sink Status 1Y
5.2.2.4: Sink Error Count 1 [~
5.2.2.5: DPCD Address Range 1 ¥
5.2.2.6: Number of Receiver Ports 1 [
5.2.2.7: Main Link Channel Coding 1 ¥
5.2.2.8: ESI Field Mapping 1 ¥ o

DP 1.4 Link Layer Compliance - Test Results

[ Compionce Tes: Resuits Viewes 1 - L ]

Results Hame: 03_27_2018 15 56 17 _sink Manufacturer: L3 HTML Report
Date Tested: March 27, 2018 3:56 PM Model Hame:
[ER EIRPRCTS 1.4 Core RLO - Pass Port Tested: 1
Tect Results

b Test Mame / Details a

5.3 gher Dif tial Voltage
[ 5.3.1.3: Successful Link Training to a Lower Link Rate Due to Clock Recovery L
al25.3.1 uccessful Link Training with Request of a Change to Pre-Emphasis and
4@ Tter
4@ o1: for lane count = 4 and lane rate = §.10

Reference Source receives AUX ACK at 1 attempts
Rererence Source receives AUX ACK from S1ther Write request

AUX Read 0x2201 (MAX_LINK RATE) = Oxle

AUX Read 0x2202 (MAX_LANE_COUNT) = Oxed

CR lock succeeded on lane 0

1 iterations to achieve CR lock at VOLTAGE_SWING_SET = O on lane O
La

CR lock

Instrument: | SS960B. [10.30.196.35] | & Continue Test Exrecution

[0 ACA Data Views: - o

Open  Glose  Bxpot | Opiwns | Fiter Find B
My-DP_ACA_Captarel Events 356 (1331)

o +00:30:45,335707 | k1D Tadiing sdoe - Staxt Tine: 40030150, 871363
1 oem R0 +00:30:80.067853 | ERD Rising Bdge .
3 oemr oemo  +00.30:50.86785: | D Faiiing dge Bizvction: daply

10 +00:30:50.867052 | kPO Rising Bdge omend
3 oFer  DF-TL 30:5¢ 852 PO Rising Bdge Reply to Pagquest.
4 mar oemo  <00:30:50.86s06e | > -200 smox_cowe e Lo
S ooz oemo  +00:30.50.86814s | < Ack 42 04 50 00 80 00 e
¢ omr ormo Value Dascription
5 mar oemo B
s oar ormo 370 Miner favis :

b

’ ONAT  DP-TI0 T
10 oar or-mio 02201 ¥k LK paTE
Bit Name

X_1ANE_counr
5 POST_uT_ADJ REQ SVP n{0)
6 zesy_subrosTED (1)
7 ENEANCED_FRAME_CAP ()

02203 MAX_DOWNSTREAD

nis o vatse Descrsptson
3 oo oemo  scouisownas |5 niir mum camerrizs e i S o
3 mar oemo  ovonisoemsse | <amos A e e s

26 mar ormio 003050 e76e |5 w1k R ALm coNPIGATION Sat 01 H o Aeserved

2 mar oemo  sooisowmes | <am : o Reserved
28 pEpcr  DP-T20 #00:30:50.873436 > R:69493 RxsStatus Lel s Reserved
29 omocr  or-Ti0 400:30:50,873509 | < Ack 00 _" ot AG:"M""::“‘““"J“’"“" :1;’;

% omr oemo  oo:a:solswsizs | > 100 o s sar 1e2 :

n omr ormo  soonisosasase | <acx e os cztoe: e

% owr ormo 03051030734 |5 h200 s com tes st vaion oascription
» mar oemo 003051030007 | <ack 41 04 50 00 00 00

T




ADAPTIVE SYNC FUNCTIONAL TESTING

Adaptive Sync Source Functional Testing Adapative Sync Aux Channel Analyzer (ACA)
The M42d now supports the testing of Adaptive You can view the Adaptive Sync discover and configuration transactions
Sync-capable source and sink devices for HBR3 occurring over the Aux Channel with the Aux Channel Analyzer (ACA) as

rates. The Adaptive Sync analyzer for testing shown left.
Adaptive Sync-capable source devices enables you |2 - ° <]

Open Close  Export Options Filter  Find 2

to view the variations in the vertical blanking to TR

257 pI2C  DE-

lower the refresh rate. The Adaptive Sync video oo o

generation for testing Adaptive Sync-capable s omr e

displays or monitors enables you to send different |z« our o

11.561583
11.561367
11.582524

R:AD EDID L=16 :I Start Time: +01:02:16.021352
Type: Native
Direction: Request
Command: Write
©0 00 00 00 00 00 16 5O Address: 0x00107 (DOWNSPREAD_CTAL)

] Length: 1

00107: DOWNSFREAD CTRL
Bit Hame Value Description

ACK 1E 84 00 08 08 08 08 00 01
R:2214 FEATURE_ENUMERATION_LIST_CONT L1

- —
test patterns that increase and decrease the vertical | = = ia,nesne [l < bex i 1 o s

blanking to increase or decrease the refresh rate of >\ 3o pomsrmeo cu- 120 T T

2
271 DRLT  DP-m1z 02:16.021434 ACK [0000] [80 01 07 00 80 aL--
272 DRLT  DE-R1Z 7.378824

the display. Adaptive Sync testing for sink devices is [#: o s

274 DELT  DE-R12

R:107 DOWNSFREAD CTRL L=l
ACK 80

275 DELT  DE-R12

currently only supported through the command line |&: & &%

277 DRLT  DP-R1Z

33.216137
33.216211

with GUI support to be provided in the future. o e oo

281 DNAT DP-R12
282 DNAT DP-R12

25.164464
25.164579

ACK 41 00 22 22 81 00
R:E TRAINING_AUK_BD_INTERVAL L=1

<

283 DNAT DP-R12 25.164653 ACK 81
284 DNAT DF-R1Z 25.164717 R:0 DFCD_REV L-1

285 DNAT DF-R1z 25.164751 ACK 14

286 DNAT  DE-R12 > R:2200 DF1.3 DECD REV L-18

287 DNAT  DE-R12
2688 DNAT  DP-R1Z
2689 DNAT DP-R1Z
250 DNAT  DP-R1Z
251 DNAT DP-m1Z

Adaptive Sync Capture Analysis

283 DHAT DP-R12

< ACK 14 1E €4 80 01 0O 01 40 0O 20 04 08 00 0O 81 0O
> Ri2210 DPRX FEATURE ENUMERATION LIST L=1§

< ACK OA 00 00 0O 03 00 85 00 00 00 00 0O 00 U 00 0O
> R:90 FEC_CAPABILITY L-1

< ACK BB

> R:60 DSC SUPPORT La16
25.165640 || < ACK 00 21 03 78 FB 07 01 00 00 1F OE EE 08 07 00 00
25.165865 || > R:D eDP_CONFIGURATION_CAP L=1

25.165933 || < ack 0o

25.166014 || > R:701 EDP_GEWERAL_CAPABTLITY 1 L-1

You can view the Adaptive Sync variations in the Ios | omr [peas

256  DNAT DP-R12

vertical blanking in the Capture Analyzer as v
I € 3 w0omue
DP Capture Viewer - m] X
Events/Data | Frames | async_MM_Square_Pattern_SST Open
Rows Events Find Time: HH:MM:SS.ms.us.ns(.ps) =
oM bk @ Q Mkt [ £ @ > wakez [] £ @ > Find | Goto
97915039 (0:0:0.120.882.688.888)
1
K € < > » ) Offset w e s o
S0 o ||| o E
0
e a4 w0
2w w|w|w
v m o= o= o=
e 1w |
cs8 s omom o om o om
€ = om B =
@ 1w |
© m om m
Errors w = om omom
40 1w 1w | 0|
a1 | m |
ke vz | m |
a3 w | w|w|w
ar = om @ om
20718254 44635403 68552553 92469702 116366852 : @z m|m|m
Link Clock #
— - a5 w0 w0 | w0 |2
# Link Clock#  TimeStamp Type ~J Adaptive—Sync s a7 e om = o=
1 1 0:0:0.000.000.001. | version Information EEelssE Hed @ T e e
2 1 B Linx Rate change fl Veraion: :
- - Valid Data Count: 9 .
3 4 0:0:0.000.000.004.938 B rin w0 @ | m | =
4 23 0:0:0.000.000.028.395 Adaptive—Sync Mode: 1 (AVT, Fixed/Disabled) 21 B | B | B | @
= 24 0:0:0.000.000.025.630 Minimum Vertical Total: 2024 lines 22 BS B8 B GBS
3 25 0:0:0.000.000.030.864 Target Refresh Rate: 0 Hz w2 s = | B | B
7 26 0:0:0.000.000.032.099 Target Refresh Rate Divider: 1.000 N | = o |
8 27 0:0:0.000.000.033.333 Coasting Vercical Total: G lines a5 B ms o= o=
9 27 0:0:0.000.000.033.333 a8 ow oo o
B 37 0:0:0.000.000.045. 679 ;EJ;;ifﬁo;Slnk-dEV.lCE timing :ync ke the Rdaptive-5ync SDP is e - N
11 41 0:0:0.000.000.050.617 D ua THEESe T HIE Criadans s ik w8 | oo | o0 | 00 | o0
= = S oo DoT oo Tosioe Video frame duration increase transitions are unbounded =
:0:0.000.000.051 - Video frame duration decrease transitions are unboundsd 428 00 | | o | o
13 43 0:0:0.000.000.053.086 ~ N I
14 52 0:0:0.000.000.064.157 < > ||| o
15 228 0:0:0.000.000.281.481 - 2w | o | o | o
Lane 3: 08 00 00 00 00 00 00 OO 00 00 00 0O :
40 =) NGO DOL NN 282 EE Lane 2: 02 00 00 00 00 00 0O 0O 00 0O 00 0O [ v 00 ] o0 | o0
0 it BIENL oML T o283 Lane 1: 22 00 00 00 00 00 OO 0O OO 00 00 00 8 oo o oo 00
18 360 0:0:0.000.000.444.444 Lane 0: 00 00 01 8 07 00 00 00 00 00 00 00 w5 w0 | o | o |0
13 361 0:0:0.000.000.445. 679 O | w5 w0 | o | o0 | o0 <




ADAPTIVE SYNC COMPLIANCE TESTS

Adaptive Sync Source Compliance Test Selection Adaptive Sync Sink Compliance Test Selection
{2 DP Adaptive-Sync Source CTR1.0 - O x % DP Adaptive-Sync Sink CTR1.0 o x
Instrument:  MyM41h [10.30.196.186] + Connect Cards Instrument:  MyM41h [10.30.196.186] = Connect Cards
CDF Entry est Selectio CDF Entry
Select All Count  Options Select All Count  Options
v Fixed Average VTotal v Adaptive-Sync Op 1
> 4.8.1.1: Fixed Average VTotal Support over the Declared Frame Rate Range i > 5.8.1.1: Fixed Average VTotal Support over the Declared Frame Rate Range 1 v
> 4.8.1.2: Duration Increase Constraint Value Support 1V > 5.8.1.2: Duration Increase Constraint Value Support 1V
v Adaptive VTotal > 5.8.1.3: Adaptive VTotal Support v
> 4.8.2.1: Adaptive VTotal Support with Duration Increase Constraint Value 1V
> 4.8.2.2: Adaptive VTotal Support with Unconstrained Duration Increase 1V

Adaptive Sync Compliance Testing

The M42d supports Adaptive Sync compliance testing for both source and

sink devices. The examples below (source left, sink right) show the details Adaptive Sync
provided with the compliance test results. Currently tests are provided for Source Compliance

rates up to HBR3 with UHBR support coming in a future release. Test Results

i= Compliance Test Results Viewer — [m] x

DP Adaptive-Sync Source (R1.0) Compliance Test Results

HTML Report | Instument:  MyM41h [10.30.196.186] =

Results Name: M42d_AS_LL_Source Manufacturer:
Date Tested: January 13, 2022 3:59 PM Model Name:
Overall Status: FRE IR LT Port Tested: 1

> 4.8.1.1: Fixed Average VTotal Support over the Declared Frame Rate Range
> 4.8.1.2: Duration Increase Constraint Value Support
> 4.8.2.1: Adaptive VTotal Support with Duration Increase Constraint Value
v~ 4.8.2.2: Adaptive VTotal Support with Unconstrained Duration Increase
~ (o Iter 01:
5 ) 01: Verify Source DUT reads entire EDID.

) 02: Verify Source DUT reads DPCD capability registers describing Adaptive-Sync support. PASS Adaptive Sync
< 03: Verify Source DUT writes 1 to MSA_TIMING_PAR_IGNORE_EN bit in the DOWNSPREAD_CTRL regi:

+ ) 04: Verify Source DUT sends video stream with all the timing parameters except VTotal matching the Sink Test

DUT link trained at: Lane Count: 4 Link Rate: 8 10 Gbps

PASS

==

» Testing timing: 1920x1080 (2000x1157) @ 144Hz RB3. ReSUItS
= Measured timing: 800 |=/ Compliance Test Results Viewer - O %
Source DUT did not o DP Adaptive-Sync Sink (R1.0) Compliance Test Results
o Asking Operatortooul HTMLReport |  Instument:  MyM41h [10.30.196.186] =
= Userindicated that inl pocyits Name: M42d_AS_LL_Sink_Default_EDID Manufacturer:
< 05: Verify Source DUT 8¢ pate Tested: January 7,2022 2:40 PM Model Name:
> ¢ 06: Verify Source DUT clf overall Status: Port Tested: 1
« 07: Verify Source DUT s¢ . 5 g 1 1: Fixed Average VTotal Support over the Declared Frame Rate Range 1 PASS
© 08: Verify VTotalduring | | 5 g 1 2: Duration Increase Constraint Value Support 1 _
© 09: Verify VTotal during 5.8.1.3: Adaptive VTotal Support 1 _
Open ata | 4.8.1.1: Fixed Average s ¢ 01: Verify EDID contains Adaptive-Sync Operation Mode and Range descriptor for each CVT RB _
~ ( 02: Verify Adaptive-Sync test pattern is displayed without corruption. _
= Verifying CRC for 1920 x 1080 @ 144 Progressive (RGB 4:4:4).
= TEST_CRC_R_Cr field equals to the Reference Source's internal CRC calculations (0x8CB6).
= TEST_CRC_G_Y field equals to the Reference Source’s internal CRC calculations (0x0189).
= TEST_CRC_B_Cb field equals to the Reference Source's internal CRC calculations (0xBB12).
= User indicated that image looks fine for format 1920 x 1080 @ 144 Progressive (RGB 4:4:4).
+ O 03: Verify Refresh Rate is changing as expected.

= User indicated that the Refresh Rate is changing as expected.

Data | 5.8.1.1: Fixed Average VTotal Support over the Declared Frame Rate Range




DP 2.0 LTTPR SOURCE COMPLIANCE

LTTPR-Capable Source Compliance DP 2.0 Source LTTPR Compliance - Test Selection
The DP Source Link Training Tunable Phy Repeater (LTTPR) - =

e MyMSIN[1030196 186 = Connact

compliance are ideal for self-testing or pre-testing your HBR3 ATy

or UHBR-capable DisplayPort source product prior to W:wwmww-mwm«umwf'-wwn-"swm-ﬂ-mwwm 0 .
submission to an Authorized Test Center for approval. Pre- S e e

testing provides added assurance that your product will pass o [ FE— B

at the ATC when submitted. The compliance tests enable you =~ [SE 5o e o ©

to view the captured data and detailed test results which help s —— @

pinpoint the cause of compliance test failures. You can link to e e

the aux channel traces in the Aux Channel Ana|yzer (ACA) to (3451112 Drekt i DP2 W s8] e of e LITPR,usoesshd ik Tron o LeerLink Rev/BW - hre s s Vot Swng. @

) . () 491,13 [Drah in DP2 0[With randormi1-8] numiber of emulsted LTTPR, Suscesshi Link Training to & Lower Link Rate/BW #2: Rerste at Minimum Velage Swing @
view the root cause of failures. T T i e L LT T e O

] 49175 [Draft i D2 0Wieh randoml1-6] numiber of amulstad LITPR Successhl Link Trainieg (Lower Link Rate/BW Durng Channal Equalastion) @

(7] 49.1.16: [Dratt in D2 Cieh random -8 nurmoer of emulated LTTPR, Successhl Lk done at @

] 48.1.17: Draft in 02 (With randor1-8] nurmer of emulsted LTTPR; Successf Link Traning to o Lower Banchwicen, when CHANNEL_EQ_DONE bits not set n 20 loaps during chanre 0 phase. @

() 4911.18: [Dratt in OP2 CWith rerdor{1-8] nurrber of emulsted LTTPR, Successh Link Training to.a L When (T 1o £0 Dere

] 491.19: [Draft in D2 With randomi1-6] numiber of emulsted LTTPR, Successiul Link Trsining 10 8 L deth, When LT @

149120 [Draft in DF2 0JWish vandorn{1-8] numiber of emulated LTTRR, Successiul Lk Training o a Lower Bardwidth, When LT Faiied received a after EQ done. @

External
Display
for ATP
Manager

DP 2.0 Source LTTPR Compliance Test Results

[ Complisnce Tst Resuits Vewts - o x

DE 3.0 Scurce (Core R1.0] Complisnce Test Results

HTML Report it MyM4Th [10.20.196.186]
Results Name: LTTPR_stc_49.1.16.49.1.23 Marufacturer
Dats Tostact March 3, 2022 209 AM Model Name:

DP 2.0
LTTPR-
Capable
Source DUT

Overal Staties: Port Tested: 1
4.9.1.16: [Draft in DP2.0]With random([1-8] number of emulated LTTPR, Successful Link Training
4.9.1.17: [Draft in DP2.0]With random([1-8] number of emulated LTTPR, Successful Link Training
4.9.1.18: [Draft in DP2.0]With random([1-8] number of emulated LTTPR, Successful Link Training
4.9.1.19: [Draft in DP2.0]With random([1-8] number of emulated LTTPR, Successful Link Training
4,9.1.20: [Draft in DP2.0]With random[1-8] number of emulated LTTPR, Successful Link Training
4.9.1.21: [Draft in DP2.0]With random([1-8] number of emulated LTTPR, Successful Link Training
4,9.1.22: [Draft in DP2.0]With random([1-8] number of emulated LTTPR, Successful Link Training
4.9.1.23: [Draft in DP2.0]With random([1-8] number of emulated LTTPR, Successful Link Training
v o fer01: -
» © 01:[1] Link Training test for lane count = 4 and lane_rate = 10.00
> ( 02:[2] Link Training test for lane count = 4 and lane_rate = 13.50
w (- 03:[3] Link Training test for lane count = 4 and lane_rate = 20.00
Source DUT sets TPSO (DPCD 102h 3.0 bits=0) to Clear Training.
LTTPR mode = Non-Transparent
Number of LTTPRs = &
Source DUT waits for status register 205n to verify LT termination before TPST.
Source DUT sets expected Link Rate= 20.00Gbps.
Source DUT sets expected Lane count= Oxd.
Source DUT sets TPS1 (DPCD 102h 30 bits=1) for Training.
Source DUT reads 12801320 AUX read interval register 2216h before TPS2
Source DUT Reads FFE Values Adjustment for all lanes before TPS2
Source DUT sets TP2 (DPCD 102h 30 bits=2) for EQ Training
Source DUT writes DPCD 00102h thraugh 00106 in a single AUX ransaction
Source DUT reads status register 202h to verify EQ status befor TPS2 CDS Sequence.
Source DUT reads status register 202 to 207n in one AUX read transaction during EQ) Sequence
Source DUT reads status register read 12801320 AUX read interval before TPS2 CDS Sequence.
Source DUT waits for EQ done on all lanes status before TPS2 COS Sequence
Source DUT waits for interlane EQ done bit before TRS2 CDS Sequence.
Source DUT finished Channel EQ under 450 ms (actual time 6209us)
Source DUT sets TP3 (DPCD 102h 30 bits«3) for COS sequence of Training

A EBERE

1
1
1
1
1
1
1
1
1

USB-Cable

49.1.20: [Baft in OPZ.0]With randor|1-8] numbser of ermulated LTTRR,

il Link Training ta a Lewer Bandwidth, When LT Faled receiver

Source Test Setup DP Aux Channel Traces — From LTTPR Test

0 ACA Dwa Viewes - o x
Open Close  Export Options. Filter  Find o
| IACA-4.9.1.16.01) Events: 1318 (3880)

O DPMP DFUSBC-RIS +00:38:08.704813 || HED Palling dge o Start Time: +00:38:09.976104 -

1 DPEP DPUSBC-R13 +00:38:09.803830 || BPD Rising Bage Type: Native

2 owr Drusscmi3 e00:38:09.m12781 ] > Rezon smec comer Lee 0 Birsstion; ey

3 DNAT DPUSBC-RI3 400:38:09.812855 ] < ACK 41 00 G0 00 80 0O S T e s

©  DNAT  DRosBc-R3 +00:38:09.813010 ] > RiZ TRAINING AVX RD INTERVAL Lel Beqos

5 DNAT DPUSBC-RIS +00:38:09.813084 || < ACK 81 e —_—_—,

¢ ot Drosscma soo:s:0s.mines | > Rio DRCD REV L1 it mame = valse Desertption

7 DNAT  DRUSBC-RIS +00:38:09.813242 [] < ACK 14 - e

s Dur owwscms 003809913319 [ > 2200 D913 DRCD BEV L1 X6 ek ov/erm e e

s DMAT DPUSBC-R3 +00:38:09.813393 ] < ACK 14 1% CA 81 01 00 03 40 0O 20 D4 08 6O

10 DNAT DPUSBC-RI3 400:38:09.813636 || > R:2210 DPAX FEATURE_ENMERATION LIST L-16 70001: 85/105 MAX_LINK PATR_PAY_REPRATRR

11 DMAT  DPUSMC-RI3 +00:38:09.213720 ] < ACK 0A 00 00 0O 01 G1 83 0O 0O GO 0D 0O 00 Bit Hame Valse Description

12 DNAT  DPUSBC-R13 +00:38:09.813954 > R:90 PEC_CAPABILITY L=1 ';jé' MAX_LINK_RATE 7;!’.1’.' 9.1 Ghps/lane

13 owAT Drussc-ma so0:3s:03.s1e020 ] < Ack 2

14 DNAT DPUSBC-RIS +00:38:09.814112 || > Ri60 DSC SUPPORT Le1s Y0002: PHY_REPEATER T

15 DNAT DPUSBC-R13 +00:38:09.814186 < ACK 00 21 03 77 FB 07 01 0O 0O 1F OE EE 08. Bit Name Value Description

16 DNAT  DPUSBC-RY +00:38:09.814420 [] > RiD eDP_CONPIGURATION CAP Le1 T e R

17 OWAT  Drussc-m3 +00:38:09.814502 ] < ACK 00

18 DMAT  DeUSMC-RIS +00:38:09.834389 ] > R:701 ZDP_GENERAL CAPABILITY 3 Ley 0003: ey RepraTER MoDE

19 DNAT DPOSBC-RI3 +00:38:09.814663 ] < ACK 87 it Name Valae Description

20 DWAT  DrUSMC-RI3 +00:38:09.814740 ] > R:702 ZDE_BACKLIGHT ADI CAPS Lei == e m—

21 DWAT  DPUSBC-RIS 00:39:09.814814 ] < ACK 22

22 oWAT DPUSEC-mI3 +00:38:03.814503 || > R:723 ZDP_MMEN BIT comwT N 12 FO00S: NAX_LANE CONT._PRY_REFEATER

23 DNAT  DPUSBC-R13  +00:38:09.814977 < ACK 02 OC Bt Name Value Description

24 DNMAT  DFUSBC-RI3 +00:38:09.815076 ] > R:2E RX ALPM CAPABILITIES L Arpe e s

25 DwT  peussc-mis +00:38:09.815130 ] < AcK 03 i sty

26 DWAT  DPUSBC-RI3 400:39:09.815238 ] > W:116 RX_ALPM_CONPIGURATION L-3 01 . 0 Beservea

27 DNAT  DPUSBC-R13  +00:38:09.815320 < ACK ? 0 Reserved

26 DWAT  DPUSBC-RIS +00:39:09.815401 ] > R:2214 FEATURE_ENOMERATION_LIST CONT L1 FUGas TR BAEAATIR TSRO AR YASOR

25 owr  orsscms s00:38:0s.s15e73 ] < Ack 01 s ke Masoiiohtes

30 DNAT DPUSBC-RIS 400:38:09.615567 [ > Ri7 DOWN_STREAM PORT_COONT Lei | e T

31 DWAT  Drussc-m3 e00:38:09.813641 ] < ACK 40 6-0 EXT_WAKE_TIMBOUT_REQUEST 1

32 DNAT  DPUSBC-RIS +00:38:09.915729 || > R:7 DOWN_STREAM_PORT_COUNT L=1 BT O FIRODY WY uo

33 DWAT  DPUSRC-RI3 +00:38:09.833803 ] < ACK 40 R g e b e e

s oar 400:30:05.576030 ] > R:20000 LTTER FIzo DATA STRDCTURE REV Le8 Bt Name a1e Description

V00130105.976284 ] > Wir0d0s PEY, REPRATER WooE Le3 55 & s .
357 < ACK 20 1F 80 55




DP 2.0 LTTPR SINK/DEVICE COMPLIANCE

LTTPR-Capable Sink & LTTPR Device Compliance

The DP Sink and Device Link Training Tunable Phy Repeater
(LTTPR) compliance are ideal for self-testing or pre-testing
your HBR3 or UHBR-capable DisplayPort 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 enable you
to view the captured data and detailed test results which help
pinpoint the cause of compliance test failures. You can link to
the aux channel traces in the Aux Channel Analyzer (ACA) to
view the root cause of failures.

DP 2.0 LTTPR Device Compliance - Test Selection

7 Comphisnce Test Resuits Viewer - o x
DF 2.0 Sink (Core Ri.0) Compl Tost Results
HTMLReport | insvument  MyM41h[10.30.196.186)
Fiesuts Name: LTTPR59.1.13.10.5.9.1.15 Manufactuer
Date Tested: March 14,2022 3:35 PM Model Name:
Overail Status Port Tested: 1

~ 1 01: Link Training test for lane count = 4 and lane_rate = 20.00
» HPD is asserted
» LTTPR reports correct structure revision (DPCD FO000h = 0x20)
» LTTPR capability supports the link rate and lane count currently under test
» Reference Source receives AUX_ACK at 1 attempts
> Reference Source receives AUX ACK from either write request
» Sink DUT Capability supports UHBR RATE = 20.00 Gops and MAX_LANE_COUNT = 4
» Reference Source sets TPS0 (DPCD 102h 3.0 bits=0) 1o Clear Training
» INTRAHOP_AUX_REPLY_INDICATION bit clears before the 180ms timer expired.
« Reference Source sets 128b132b encoding before TPS1
» Reference Source sets Link Rate = 20.00Gbps,
» Reference Source sets Lane count= 0x4
. Ref S sets LTTPR Non- Mode (OxAA),
» Reference Source sets TPS1 (DPCO 102h 3.0 bits=1) for Training.
s Sink DUT reports 12801320 AUX read interval=6 secs (DPCD 2216h) before TPS2.
= Sink DUT reports FFE ValuesflaneQ0, lane10, lane20, lane3.0] Adjustments for all lanes before
= 128b1320_DP_LT_FAILED bit (DPCD 204h bit 4) is NOT set before £Q loop
« 128b132b_DP_DPRX_EQ_INTERLANE_ALIGN_DONE bit (DPCD 204h bit 2} is NOT set before £EQ
« 128b1320_DP_DPRX_CDS_INTERLANE_ALIGN_DONE bit (DPCD 204h bit 3) is NOT set before EC
» INTRAHOP_AUX_REPLY_INDICATION bit is clear
« Reference Source sets TPZ (DPCD 102h 3.0 bits=2) for £Q Training
» Sink DUT reports EQ done Status, Symbol lock Status [(lane0:1.0), (lane1:1.0), (lane2:1,0), (fane3;
» Interlane COS is not locked, as expected, before TPSO.
» Reference Source reads the same Jane status 250 times before setting TPSO.
o Sink DUT sets the LT_Failed bit (DPCO 204h bit 4=1) and the Reference Source sets TPS0 (DPCC
= INTRAHOP_AUX_REPLY_INDICATION bit clears before the 180ms timer expired.
« Reference Source sets 1280132b encoding before TPS1
« Reference Source reduces the bandwidth after link training failed (Lane Count = 4, Link Rate = 1.
» Reference Source sets TPS1 (DPCD 102h 3.0 bits=1) for Training.
» Sink DUT reports 1280132b AUX read interval=6 secs (DPCD 2216h) before TPS2.

59113 D sful Link Training fo Lower Link Rate. due to fallurs in £Q Phase of UHBR

DP 2.0 LTTPR Device Compliance - Test Results

I* Comphance Test Resutts Viewer - o %

3.0
HTML Report MyM41h (10.30.196.186) ~
Fescits e LTTPR, Device HBR_UHBR
Date Treted February 16,2022 450 AM
Overst Status o
> 7.1.3.8: [Draft in DP2.0]With 7 emulated LTTPR, Successful Link Training at all Supported Li
s 7.1.4.1: [Draft in DP2.0]With 0 emulated LTTPR, Successful Link Training at all Supported Li
s 7.1.4.2: [Draft in DP2.0]With 1 emulated LTTPR, Successful Link Training at all Supported Li
> 7.1.4.3: [Draft in DP2.0]With 2 emulated LTTPR, Successful Link Training at all Supported Li
s 7.1.4.4:[Draft in DP2.0]With 3 emulated LTTPR, Successful Link Training at all Supported Li
> 7.1.4.5: [Draft in DP2.0]With 4 emulated LTTPR, Successful Link Training at all Supported Li
s 7.1.4.6: [Draft in DP2.0]With 5 emulated LTTPR, Successful Link Training at all Supported Li

TTVR Device (Cors Wi.0) Compliance Test Rewvits

Manufacurer
Mol Narme:

Pon Tested 1

7.1.4.7: [Draft in DP2.0]With 6 emulated LTTPR, Successful Link Training at all Supported Li
7.1.4.8: [Draft in DP2.0]With 7 emulated LTTPR, Successful Link Training at all Supported L
v . her01: =
5 C 0%:[1] Link Training test for lane count = 1 and lane._rate = 10.00
»  02:[2] Link Training test for lane count = 2 and lane_rate = 10.00
» o 03:[3] Link Training test for lane count = 4 and lane_rate = 10.00
» > 04: [4] Link Training test for lane count = 1 and lane_rate = 13.50
5 (. 05: [5] Link Training test for lane count = 2 and lane_rate = 13.50
» © 06 [6] Link Training test for tane count = 4 and lane_rate = 13.50
v 07:[7] Link Training test for lane count = 1 and lane_rate = 20.00
+ Number of emutated LTTPRS = 7
» LTTPR mode = Non-Transparent Mode
» Link Training at 20.00Gbps and 1 lanes is successful
» . 08: [8] Link Training test for lane count = 2 and lane.rate = 20.00
5 . 09:[9] Link Training test for lane count « 4 and lane_rate = 20.00

Open ACA Dats | 07 [7] Link Trai

DP 2.0 LTTPR Sink Compliance - Test Selection

& 0P 20 Source CT Core RLO

MyM41h [10.30.196.186] = Connect

Select All " %

Options
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: [Draft in DP2.0]With 5 emulated LTTPR, Successful Link Training at all Supported Lane Counts and Link Speeds
4.9.1.6: [Draft in DP2.0]With 6 emulated LTTPR, Successful Link Training at all Supported Lane Counts and Link Speeds
4.9.1.7: [Draft in DP2.0]With 7 emulated LTTPR, Successful Link Training at all Supported Lane Counts and Link Speeds
4.9.1.8: [Draft in DP2.0]With 8 emulated LTTPR, Successful Link Training at all Supported Lane Counts and Link Speeds
4.9.1.9: [Draft in DP2.0]With random[1-8] number of emulated LTTPR, Successful Link Training at all Supported Lane Cc
4.9.1.10: [Draft in DP2.0]With random[1-8] number of emulated LTTPR, Successful Link Training at all Supported Lane C
4.9.1.11: [Draft in DP2.0]With random[1-8] number of emulated LTTPR, Successful Link Training (Higher Differential Vo
4.9.1.12: [Draft in DP2.0]With random[1-8] number of emulated LTTPR, Successful Link Training to a Lower Link Rate/B
4.9.1.13: [Draft in DP2.0]With random[1-8] number of emulated LTTPR, Successful Link Training to a Lower Link Rate/B
4.9.1.14: [Draft in DP2.0]With random[1-8] number of emulated LTTPR, Successful Link Training (Higher Pre-emphasis
4.9.1.15: [Draft in DP2.0]With random[1-8] number of emulated LTTPR, Successful Link Training (Lower Link Rate/BW [
4.9.1.16: [Draft in DP2.0]With random[1-8] number of emulated LTTPR, Successful Link Training when EQ done at 20th
4.9.1.17: [Draft in DP2.0]With random[1-8] number of emulated LTTPR, Successful Link Training to a Lower Bandwidth,
4.9.1.18: [Draft in DP2.0]With random[1-8] number of emulated LTTPR, Successful Link Training to a Lower Bandwidth.
4.9.1.19: [Draft in DP2.0]With random[1-8] number of emulated LTTPR, Successful Link Training to a Lower Bandwidth.
4.9.1.20: [Draft in DP2.0]With random[1-8] number of emulated LTTPR, Successful Link Training to a Lower Bandwidth.
4.9.1.21; [Draft in DP2.0]With random[1-8] number of emulated LTTPR, Successful Link Training to a Lower Bandwidth.
4.9.1.22: [Draft in DP2.0]With random[1-8] number of emulated LTTPR, Successful Link Training to a Lower Bandwidth.
4.9.1.23: [Draft in DP2.0]With random[1-8] number of emulated LTTPR, Successful Link Training to a Lower Bandwidth.
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DP 2.0 LTTPR Device Compliance - Test Results

& DP 20 LTTPR Device CT Core RO

MyM41h[10.30.196.186] » Connect

Options.

v

7.1.1.3: [Draft in DP2.0]Phy repeater lane count validation
7.1.1.4: [Draft in DP2.0]Phy repeater link rate validation
7. [Draft in DP2.0]Phy repeaters DPCD register validation at various LTTPR position.
.1.6: [Draft in DP2.0]Phy repeater AUX read/write time budget validation
8b10b-Transparent
7.1.2.1: [Draft in DP2.0]With 0 emulated LTTPR, Successful Link Training at all Supported Lane Counts and 8b10b Link
7.1.2.2: [Draft in DP2.0]With 1 emulated LTTPR, Successful Link Training at all Supported Lane Counts and 8b10b Link
[Draft in DP2.0]With 2 emulated LTTPR, Successful Link Training at all Supported Lane Counts and 8b10b Link
[Draft in DP2.0]With 3 emulated LTTPR, Successful Link Training at all Supported Lane Counts and 8b10b Link
[Draft in DP2.0]With 4 emulated LTTPR, Successful Link Training at all Supported Lane Counts and 8b10b Link
7.1.2.6: [Draft in DP2.0]With 5 emulated LTTPR, Successful Link Training at all Supported Lane Counts and 8b10b Link
7.1.2.7: [Draft in DP2.0]With 6 emulated LTTPR, Successful Link Training at all Supported Lane Counts and 8b10b Link
7.1.2.8: [Draft in DP2.0]With 7 emulated LTTPR, Successful Link Training at all Supported Lane Counts and 8b10b Link
8b10b-Non-Transparent
7.1.3.1: [Draft in DP2.0]With 0 emulated LTTPR, Successful Link Training at all Supported Lane Counts and 8b10b Link
[Draft in DP2.0]With 1 emulated LTTPR, Successful Link Training at all Supported Lane Counts and 8b10b Link
7. 3: [Draft in DP2.0]With 2 emulated LTTPR, Successful Link Training at all Supported Lane Counts and 8b10b Link
7.1.3.4: [Draft in DP2.0]With 3 emulated LTTPR, Successful Link Training at all Supported Lane Counts and 8b10b Link
7.1.3.5: [Draft in DP2.0]With 4 emulated LTTPR, Successful Link Training at all Supported Lane Counts and 8b10b Link
v [Draft in DP2.0]With 5 emulated LTTPR, Successful Link Training at all Supported Lane Counts and 8b10b Link
[Draft in DP2.0]With 6 emulated LTTPR, Successful Link Training at all Supported Lane Counts and 8b10b Link
7.1.3.8: [Draft in DP2.0]With 7 emulated LTTPR, Successful Link Training at all Supported Lane Counts and 8b10b Link
UHBR tests
7.1.4.1: [Draft in DP2.0]With 0 emulated LTTPR, Successful Link Training at all Supported Lane Counts and UHBR Link
[Draft in DP2.0]With 1 emulated LTTPR, Successful Link Training at all Supported Lane Counts and UHBR Link
[Draft in DP2.0]With 2 emulated LTTPR, Successful Link Training at all Supported Lane Counts and UHBR Link
[Draft in DP2.0]With 3 emulated LTTPR, Successful Link Training at all Supported Lane Counts and UHBR Link
7.1.4.5: [Draft in DP2.0]With 4 emulated LTTPR, Successful Link Training at all Supported Lane Counts and UHBR Link
7.1.4.6: [Draft in DP2.0]With 5 emulated LTTPR, Successful Link Training at all Supported Lane Counts and UHBR Link
7.1.4.7: [Draft in DP2.0]With 6 emulated LTTPR, Successful Link Training at all Supported Lane Counts and UHBR Link
7.1.4.8: [Draft in DP2.0]With 7 emulated LTTPR, Successful Link Training at all Supported Lane Counts and UHBR Link
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DP Aux Channel Traces — From LTTPR Test

[0 ACA Data Viewer

Open

7] AGA7_14_8.01] Ever: 2674 (5529

Close  Export Options Filter  Find

DRAT
DRAT
DRAT

Start Time: +00:32:37.863648
Type: Native
Dirwotion: Reply
Command: ACK.

DEUSBC-RI3  +00:32:37.803146
DFUSBC-R13  +00:32:37.803220
DFUSBC-RI3  400:32:37.803289

> Ri30 FEC_CAPABILITY Lel 1
< acx B
> R:60 DSC SUPFORT L-16

DNAT  DPUSBC-RI3 400 803363

DPUSBC-RI3  +00:32:37.803575

< ACK 01 21 03 7F ¥B 07 01 00 00 1P OB EE =
> R:D cDP_CONPIGURATION_CAP L=l

to Read Request.

DNAT  DPUSBC-RI3 +00:32:37.803645 || < ACK 00 FOUODi LTTPR FIELD DATA STRUCTURE REV
DNAT  DPUSBC-R13  +00:32:37.803715 > R:701 EDP_GENERAL CAPABILITY 1 La! Name o - Description
DNAT  DPUSBC-RI3 +00:32:37.803753 [ < ACK 87

Minor Ravision Nusber
7-4 Major Revision Number 2

DFUSBC-RI3  400:32:37.803862
DFUSBC-RIS  +00:32:37.803936
DEUSBC-RI3  +00:32737.804003

> R:702 EDP_BACKLIGHT_ADJ CAPS L-1
< ACK 22

> 725 EDP_IWMGEN_BIT_COUNT_MIN Le2 Y0001; 8b/10b_MAX_LINK BATE_PIY_REPPATER
Bit N

DHAT  DFUSBC-R13 +00:32:37.804075 | < Ack 02 oc
DNAT  DFUSEC-R13 +00:32:37.804163 || > R:2E RX ALPM CAPABILITIES Lel e n% g
DHAT  DFUSBC-RI3 400:32:37.804237 || < ACK 03 3

DNAT  DFUSBC-R13 400:32:37.804308 || > W:116 RX_ALFM_CONPIGURATION L=1 01

DRUSBC-R13  +00:32:37.804390 ] < Ak

Valoe Description

8.1 Gbps/iane

Description

DPUSBC-RI3  +00:32:37.804443 ] > R:2214 YEATURE_ENUMERATION_LIST_CONT Lel

7-0 LYTER Count o

DNAT DPUSBC-RI3 $00:32:37.804323 || < ACK 01
DNAT DFUSBC-R13 +00:32:37.804603 || > R:7 DOWN_STREAM_PORT_COUNT L-1 F0003: PHY_REPEATER WOE
DNAT  DFUSBC-R13 400:32:37.804677 ] < ACK 41 Nane

Description

DFUSBC-RI3  +00:32:37.804745
DEUSBC-R13  +00:32:37 804819
DEUSBC-RI3  +00:32:37.804502

> R:7 DOWN_STREAM_PORT_COUNT L=1
< AcK 11
> Wi10A eDP_CONPIGURATION SET Lel 00

DNAT DPUSBC-R13  +00:32:37.804984 < ACK Valoe
DHAT  DPUSBC-R13 +00:32:37.805043 || > W:120 YEC_CONPIGURATION L-1 01 s
DHAT  DPUSBC-RI3 400:32:37.805125 ] < ACK S
DNAT  DPUSBC-RI3 400:32:37.805186 [§ > R:201 DEVICE_SERVICE_TRQ_VECTOR L~ 0
o

DPUSBC-RI3  +00:32:37.805260
DPUSEC-R13  +00:32:37.865430

< ACK 00
> RiE TRAINING_AUX_RD_INTERVAL Lel
DPUSBC-R13  +00:32:37.863504
DFUSBC-R13 37,563

Valoe

CTURE REV L-8

5 16
DPUSBC-R13 800 NiO)

DNAT  DFUSBC-R1S  +00:32;37.863802 PO006: MAIN_LINK CHANEL CODING PEY REPEATER
DPLT  DFUSBC-RI +00:32:37.867755 || > W:108 MAIN_LINK CHAMNEL CODING SET Ll 02 Bit Name = T 7 Value Desoription
DPLT DPUSBC-R13 +00:32:37.867077 feacx 0 W e

Transparent

Description

Dascription

0 1285/132h SUPPORTED Yo

DPUSBC-R13  +00:32:37.867935

> W:100 LINK B _SET L-1 04 j

ACK 20 1T 03 55 04 10 01 07




PANEL REPLAY FUNCTIONAL TESTING

Panel Replay Testing Panel Replay Aux Channel Monitor

The M42d’s supports functional testing of Panel Replay- The M42d enables you to view the Aux transactions for
capable source and display devices. The analysis support for  discovery and configuration of Panel Replay (below).
testing sources provides emulation of a Panel Replay sink [ 220w vewe SR |

Open Close Export  Options  Filter Find

device. The Panel Replay sink functional test enables you to [Feoefcie Do Emees

o oar 33 [>ma200 sm

configure selected update regions through the command line R ey E e
lcackoo |

iy e Read Regast
PR TRt ParTrpe—— ply -

(GUI implementation is future). P e e
T i e nwnn R Ee

PANEL REPLAY CAPABILIT
Name

sPPORTED

Value Description

Panel Replay Source Analysis s e Beey
The Real Time analyzer provides a real time update view 3 Lo fss <o ol 66 77 10 48,08 50 5o :
(below) showing the incoming Panel Replay VSCs where you . ——— 0 teservd

can see the changes from the previous frame. The
transaction list (below right) shows the Panel Replay VSC
metadata packets that have been sent with Selected Update "
regions. The panel on the right depicts the areas (blue box)

where the selected transaction (left panel) VSCs and the SUs ~ Capture Analysis

have indicated at change. You can capture the Panel Replay VSC metadata packets in the
. Capture Analyzer (bottom) where you can examine the VSCs
showing the Selected Update (SU) regions per captured frame.

B

Receiver — Analyzer Transaction List

Frame Panel (@ Scale (HV)

<RealTime> 8

Y WH Frame W.H
o0 40,30 640,480

620 11657 2 ON Inval. 0,60 4030 640,480

621 11662 165 ON Inval.. 4090 4030 640,480

Capture Analysis Showing VSCs

DP VC Viewer - o x
Events/Data | Frames | panel-replay-capture [VC-1] OpenVC | Main Link
Rows Events Find Time: HH:MM:SS.ms.us.ns(.ps) «
O/M & p| @ Q Maker: 0 € @ > Marker2 0 ¢ @ > Find | Goto
549117 (0:0:0.003.389.611.111) 469485
Offset
K & < > » ) *
-13
12
Data
-11
-10
-9
CsB -
-6 o
Errors = o
-1 0
- a
Markers = o
1 ss ss ss ss
320595 395040 469485 543930 618376 +0 01010000 06050007 1009000& 14130010
Lok Gock & +1 17000403 25001615
# Link Clock.. TimeStamp Type J[valid Bytes: 16 ~ - e
5004 469464 0:0:0.002.897.925.926 I ss Stereo Method: 1 (Frame/Field Sequential) -
5005 469465 0:0:0.002.897.932.099  [] Audio TimeStamp Method ata: 0 :
— PR_STATE: Active *4
5006 469468 0:0:0.002.897.950.617 || s= CRE_vALID: e -
5007 469474 0:0:0.002.897.987.654 || ss SU_COORDINATES VALID: Update the REB -
5008 469475 0:0:0.002.897.993.827 || cTA Audio CRC for R/Cr: 0x0403 -
5009 469478  0:0:0.002.898.012.346  |J sE CRC for G/Y: 0x0605 -
5010 469484 0:0:0.002.898.049.383 || ss EEE T DS 00807
— Update Region X-Coord: 4105 s
5011 469485  0:0:0.002.898.055.556 vsc Tshin Eoefien T-Geah S50 o
5012 469488  0:0:0.002.898.074.074 || sE Update Region Width: 4625 cm
5013 469494 0:0:0.002.898.111.111 || ss Update Region Height: 5653 . s
5014 469495 0:0:0.002.898.117.284  [] vsc s
5015 469498  0:0:0.002.898.135.802 sE
| Tane 3: 10 00 13 14 15 16 00 29 30 31 00 00 s
S016 469877  0:0:0.002.900.475.303  [=s Lane 2: 06 00 09 10 11 12 00 25 26 27 28 00 15
5017 469878  0:0:0.002.900.481.481  [] BS pata Lane 1: 07 00 05 06 07 08 00 21 22 23 24 00 e
5018 470301 0:0:0.002.903.082.593 || =s Lane 0: 00 00 01 01 03 04 00 17 18 19 20 00 -
5019 470302  0:0:0.002.903.098.765 || BS Data B e
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DisplayPort 2.0 Capabilities

Version
Standard Video Formats

Protocols and Line Coding DP, DSC, FEC, MST, SSC, SDP with 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, YCBEES8 10,12, 16 bits (6 bits future)

Video Sampling Modes
HDCP

Audio

Capture memory

Connectors - Front

DP Standard Tx(1)D .

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

eDP Header Pins to access eDP Tx backlight controls

USB (2) For connecting keyboard and mouse for ATP Manager control & external storage media
Connectors — Back

HDMI - Admin Connector HDMI 2.0 Port for external monitor for ATP Manager GUI

Keyboard / mouse connected to USB ports to control ATP Manager on external display

USB (2); USB-C (2) connected to Admin HDMI 2.0 port

RJ45E1 For admin control over LAN from computer running ATP Manager

Cross Sync connector Use for triggering a capture or for a capture event to trigger an oscilloscope (future)

All other connectors Not used

Physical/Electric/Admin

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

Size / Weight Height: 3.44 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 (future)

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); 0to 40 (C)

Ordering/Product Code  Description

00-00259 M42d UHBR Video Analyzer/Generator (This is the Hardware System with basic video generation and analysis)
00-00261 M42d HBR3 Video Analyzer/Generator (This is the Hardware System with basic video generation and analysis)
95-00221 M42d Upgrade from HBR3 00-00261 System to UHBR rates with 00-00259 System

95-00222 Passive Probing Main Link and Aux Channel

95-00225 Sink Enhanced Functional test - Includes DSC, LTTPR, Panel Replay & Adaptive Sync Functional Tests

95-00226 Source Enhanced Functional test — Includes DSC, Capture Analysis, LTTPR, Panel Replay, Adaptive Sync Functional
95-00227 DP 1.4 Sink EDID/DisplaylD compliance tests (requires 95-00225)

95-00228 DP 1.4 Source EDID/DisplaylD compliance tests (requires 95-00226)

95-00232 DP 1.4/2.0 Source Link Layer & (MST future) compliance tests

(DP 2.0 tests not fully supported; full suite future) (requires 95-00226)
DP 1.4/2.0 Sink Link Layer & (MST future) compliance tests

95-00233 (Limited DP 2.0 tests currently supported; full suite future) (requires 95-00225)

95-00236 DP 1.4/2.0 DSC/FEC Source compliance tests (DP 2.0 tests are future) (requires 95-00226)

95-00237 DP 1.4/2.0 DSC/FEC Sink compliance tests (DP 2.0 tests are future) (requires 95-00225)

95-00240 DP 1.4/2.0 LTTPR Source compliance tests (requires 95-00226)

95-00241 DP 1.4/2.0 LTTPR Sink compliance tests (requires 95-00225)

95-00242 DP 1.4/2.0 LTTPR Device compliance tests (requires 95-00225 & 95-00226)

95-00234 DP 1.4/2.0 Adaptive Sync Source compliance test (support for DP 2.0 UHBR rates is future) (requires 95-00226)
95-00235 DP 1.4/2.0 Adaptive Sync Sink compliance test (support for DP 2.0 UHBR rates is future) (requires 95-00225)
95-00214 HDCP 2.3 Source compliance tests (requires 95-00226)

95-00217 HDCP 2.3 Sink compliance tests (requires 95-00225)

95-00212 Embedded DisplayPort (eDP) (Limited functions supported)

95-00209 M41x Rack-mount Kit

S R
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