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quantum Product Family...Our Mission:

Help silicon and product developers bring their next-generation video solutions
to market—faster, without interoperability problems and at reduced cost

Our solutions quicken Time-to-Insight

°>> <TIME TO INSIGHT™

I"‘TELEDYNE LECROY quantumdata

Everywhereyoulook™ 11/20/2020



M42d Video Analyzer/Generator — Features and Functions

¢ Provides Protocol Analysis and Video Generation for
DisplayPort 2.0 source and sink testing through standard DP
ports and USB-C ports for DP Alt Mode.

+ Enables viewing of incoming video and essential video and
timing parameters.

¢ Protocol Capture Analyzer provides deep insight of the DP
2.0 video, audio, metadata, control data, and symbol data ' =
including DSC/FEC compression. il . =

¢ Supports DP 1.4 Link Layer compliance tests for DP sources it SR el ERe S
and sinks. Includes DSC and FEC compliance testing.
DisplayPort 2.0 compliance testing planned for future release.

¢ Video generator outputs user-specified link configurations up
to 8.1Gb/s rates for DP 1.4 and UHBR rates for DP 2.0 on
four (4) lanes.

¢ Supports DCP-approved HDCP 2.2/3 source, sink and
repeater compliance testing.

¢ Supports passive monitoring of the DisplayPort Aux Channel
and Main Link at UHBR lane rates.

¢ Advanced Features such as Panel Replay and LTTPR are
PDIANnNed 10 A LU C

“PTELEDYNELECROY

AV TELEDYNE LECROY uantumdata
'~ Everywhereyoulook™ ! 11/20/2020



What is Time-to-Insight? )) <T|ME TO INSIGHT"

| = Quick

¢ Time-to-Insight saves time -
= Insight

and money. It involves the
following:
Quick Insight: Provides at-a-
glance information—insight—
into the basic functioning of an
DisplayPort video device or
system.

Deep Insight: Provides full

visibility—insight—into the low

level protocol to verify the proper

functioning of an DisplayPort '(‘;"::;i"’ti;’? Analyzer/
device to improve i
interoperability. e e |

Compliance Tests: Provides
required test suites for
DisplayPort Logo program.

== Deep
4l Insight

Compliance
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Quick Insight — Example 1

->> <TIIVIE TO INSIGHT™

¢ Quick Insight Solutions Include:
+ Basic analysis views of incoming
videos streams.

+ Essential status information on
dashboards, and status panels.

+ Device emulation of sources and
sinks (displays).
¢ A Few Examples:
+ DisplayPort Receiver view w/
status bar at top. Shows

Incoming video and metadata
from a source device.

M42d Video
DP 1.4/2.0 source Analyzer/Generator

development
board
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Quick Insight — Example 2 )> <TII\/IE TO INSIGHT ™

DisplayPort Display

¢ Quick Insight Solutions Include: M42d Video

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

Essential status information on
dashboards, and status panels.

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

DisplayPort link training control &
status with connected display. ~~  E& = =

nnnnn
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Quick Insight — Example 3 )) <TII\/IE TO INSIGHT ™

¢ Quick Insight Solutions Include: M42d Video HDMI UHD TV

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

Essential status information on
dashboards, and status panels.

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

DP EDID and DPCD data view of
connected sink device.

Audio Tools
BRANCH-6 PORT-0 ReAD ALL J reao pace [ reporT

Link Config,

Base | o
00100-0010E pose
Misc
0010F-00116
PWR/Sleep [0
0011800119

0012000125

Payload Alloc | —
001C0-001C2
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Deep Insight — Example 2a — DP 2.0 13.5G Capture )> <T|ME TO INSIGHT "

¢ Deep Insight offers:
In depth analysis of the low level
protocol operation over the main
video transmission link.
Analysis of connection sequence
protocol transactions over the
auxiliary channel.

¢ A Few Examples:

DisplayPort 2.0 MST capture
13.5Gb/s main stream. (Showing
MST Link capture with 4 VCs.)
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Deep Insight — Example 2a — DP 2.0 Virtual Channel )> <T|ME TO INSIGHT "

+ Deep Insight offers: DP 1.4/2.0 source M42d Video
In depth analysis of the low level Analyzer/Generator
protocol operation over the main
video transmission link.

Analysis of connection sequence

protocol transactions over the
auxiliary channel.

¢ A Few Examples:

DisplayPort 1.4/2.0 capture &
analysis of 8.1Gb/s or UHBR
rates up to 20Gb/s main stream.
(Showing Virtual Channel

319454 0:0:
319455 0:

capture.) R

:::::

Example shows DSC PPS
metadata packet. e e

320559 0:
320560 0
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Deep Insight — Example 2c DP 1.4 Capture )> <TII\/IE TO INSIGHT™

+ Deep Insight offers: DP 1.4/2.0 source M42d Video
In depth analysis of the low level Analyzer/Generator
protocol operation over the main
video transmission link.
Analysis of connection sequence

protocol transactions over the
auxiliary channel.

¢ A Few Examples:

DisplayPort 1.4 capture &
analysis of 8.1Gb/s.
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Deep Insight — Example 3a )> (TNE TO INSIGHT ™

¢ Deep Insight offers: M42d Video DisplayPort Monitor

Analyzer/Generator

In depth analysis of the low level
protocol operation over the main .
video transmission link.

Analysis of connection sequence

t I t t' th [T ACA Data Viewer
protocol transactions over tne oo et [ oo [ e
3 [MyDP_13_5_ACA Trace] Events: 1455 (3125)
407  DNAT DPUSBC-R13 +00:24:58.124338 || < Ack 81 B Start Time: +00:24:58.140221
auxiliary channel. R T I C— =
405  DPLT DPUSBC-R13 +00:24:58.124687 | < ACK Birection: 1Y
410  DPLT DPUSBC-RI3 +00:24:58.125873 || > W:103 TRAINING_LANEO_SET Led 24 24 24 24 o
E | . 411 DPLT DPUSBC-RI3 400:24:58.126074 || < ACK Raply £o Mead Bequast:
‘ Xal I I p e L 412 DPLT DPUSBC-R13 +00:24:58.130174 || > R:202 LANEO_1_STATUS: L=2 001007 vk e
413 DPLT DPUSBC-R13 +00:24:58.130344 || < DEFER Bit Name aine Descaint o
414 DPLT DPUSBC-RI3 +00:24:58.130924 || > R:202 LANEO_1_STATUS: L=2 -
A 5 415 DPLT DPUSBC-R13 +00:24:58.131094 < DEFER 7-0 LINK BW_SET 04h 13.5 Gbps/lane (UHER13.S)
nalysis o DP 1.4 DPCD R i e e —
. . 00101: LANE_COUNT_SET
417 DPLT DPUSBC-R13 +00:24:58.131793 || < DEFER it Vs Desceiptise
. . - 418 DPLT DPUSBC-R13 +00:24:58.132330 || > R:202 LANEO_1_STATUS: L=2 i s
re lster and Ll n k Tral nin i e B | ol e e i
420 prur :24:58.133072 | > R:202 LANEO_1_STATUS: Le=2 5 POST_LT ADJ_REQ GRANTED N(0)
g o 1 421 Rt :24:58.133242 || < DEFER 2 o i o Besaxyed
422 et :24:58.133780 || > R:202 LANEO_1_STATUS: Le2 IR
transactions. (Showing Link Pl e e
426 prur :24:58.134488 || > R:202 LANEO_1_STATUS: Le=2 8b/10b Link Layer
' 2 425 pPur :24:58.134657 f<ack 1111
Tral n I n g ) 426  DpPLr :24:58.134819 || > W:102 TRAINING_PATTERN_SET: Lel 02 SEE R e
-y 427  peur :24:58.134899 ] < Ack A e e 5 A
428 peur 24:58.134967 || > W:103 TRAINING_LANEO_SET L=4 24 24 24 24 4  RECOVERED CLOCK GUT EN N(0)
425  peur :24:58.135071 < ACK S  SCRAMBLING DISABLE N(0)
430 peur :24:58.139169 || > R:202 LANEO_1_STATUS: Le3 7-6 SYMBOL_ERROR_COUNT_SEL 0 Disparity and Symbol error
a1 peir :24:58.139242 || < Ack 77 77 81 e N
432 pRT :24:58.139349 || > R:204 LANE_ALIGN_STATUS_UPDATED Le2
433 peur :24:58.139422 || < Ack 01 03 Bit Name e
43¢ omur :24:58.139515 || > W:102 TRAINING_PATTERN SET: Lel 00 Sases
S T ERERT R 3-0 TRAINING_PATTERN SELECT 0 None
436 DpPLT :124:58.139687 || > W:102 TRAINING_PATTERN_SET: Lel 00 ; . e bt mg) e
437 per :24:58.139767 | < Ack o e S st
438 DT :24:58.139840 | > R:200 SINK COUNT L=6 N ol Resaried
439 Dt :24:58.139912 ] < ACK 41 00 77 77 01 02
440 DPLT 124:58.140148 > R:100 LINK BW_SET L=9 00103: TRAINING_LANEQ_SET
441 | DPLT < ACK 04 84 00 24 24 24 24 00 01 S e
442 Dt :24:58.140353 || > R:200 SINK_COUNT L=8 TS value Dascription u
443 DNAT DPUSBC-RI3 +00:24:58.140426 || < ACK 41 00 77 77 01 03 00 00 o T T T YT
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Deep Insight — Example 3b )> (TNE TO INSIGHT ™

¢ Deep Insight offers: M42d Video DisplayPort Monitor

Analyzer/Generator

In depth analysis of the low level
protocol operation over the main
video transmission link.

Analysis of connection sequence
protocol transactions over the R

4. [Neal] Events: 1137 (4794)
940  DPSB  DPUSBC-T11 +00:05:46.102536
auxiiary cnanneil. i mar orsmorii 400i08 46102637
942  DNAT DPUSBC-T11 +00:05:46.102718
943  DNAT DPUSBC-T11 +00:05:46.121527

. 944  DNAT DPUSBC-T11 +00:05:46.121599
¢ Example e
4 946  DNAT DPUSBC-T11 +00:05:46.121750

947  DNAT DPUSBC-T11 +00:05:46.121942

o 948  DNAT DPUSBC-T11 +00:05:46.122015
na SIS O 545 DPSB  DRUSBC-TI1 400:05:46.122016
& = 950  DNAT DPUSBC-T11 +400:05:46.122116

951  DNAT DPUSBC-T11 +400:05:46.122196

Start Time: +00:05:46.179800
01 DEVICE_SERVICE IRQ ... Type Zink Address

Acx
R:200 SINK_COUNT Lw2

ACK 41 10

R:1400 DOWN_REP Le=16

ACK 10 11 1F 00 00 00 31 ...
R:1410 DOWN_REP(16) Led

ACK 40 14 34 78

B

Port: 1 (RX)

- I Type: 1
DN_REP 1:0 =1 17 - Source a.vu.g:: ssT Bz:xc: device connected to an upstream port.
¥:201 DEVICE_SERVICE IRQ ... Messaging Capability Status: 1

AcK DisplayPort Device_Plug Status: 1 Connected & Initialized

952  DNAT DPUSBC-TI1 +00:05:46.140763 R:200 SINK_COUNT Le2
953  DNAT DPUSBC-TI1 +00:05:46.140835 ACK 41 10 -- Port 1 Description --
s54  DNAT +00:05:46.140913 R:1400 DOWN_REP L=16 Input! Borks 0 ()
: ¥ 955 DaAT +00:05:46.140985 ACK 10 11 1F bC C6 €B 77 Feer Davics Ty
108146: - ST Sink device or stream Sink in an MST Sink/Composite device.
9s6  DaAT +00:05:46.141178 R:1410 DOWN_REP(16) Le=d Foxt Misber: 3
- 957  Daar +00:05:46.141250 AcK 00 00 12 €7 Messaging Capability Status: 0
. 958 Dess +00:05:46.141251 DN REP 1:0 ----:1 17 DisplayPort Device_Plug_Status: 1 Connected & Initialized
959 DT +00:05:46.141349 W:201 DEVICE_SERVICE_IRQ ... Megecy Dayice EluqcStatue: 0
2 = - DPCD_Ravision: 14h
- ol By 20920088 1e14l% o Peex_Global Unique_Identifier: 31 DC C6 CB 77 00 00 00 31 DC C6 CB 77 00 ¢
91  paar +00:05:46.160135 R:200 SINK_COUNT Le2 Tunber SDP_Streams: 1
962  Daar +00:05:46.160207 ACK 41 10 Mumber_SOP_Stream Sinks: 2
963 DT +00:05:46.160286 R:1400 DOWN_REP Lwif
964 DT +00:05:46.160358 ACK 10 11 1F 36 40 14 35 ... S AortiZDescrinttorte s
129 z Input_Port: 0 (TX)
965 Daar +00:05:46.160551 R:1410 DOWN_REP(16) Led Par Device Toe:
966 DNAT +00:05:46.160624 ACK C6 cB 77 88 - SST Sink device or stream Sink in an MST Sink/Composite device.
967 Dpess +00:05:46.160625 DN_REP 1:0 ----:1 17 Port_Nunbe:
%68 owar +00:05:46.160724 W-201 DEVICE_SERVICE_IRG ... Massaging Capability status: 0
%5  maas 00,08 46466804 FA DLrpll’!:z;_::i.::_:::g_::::z: Lcomnestedis i tiarived
970 DMt +00:05:46.179575 R:200 SINK_COUNT Le: o Fen_ Raviston: 14n
971 DNAT +00:05:46.179647 ACK 41 10 Peer_Global Unique_Tdentifier: 33 DC C6 CB 77 00 00 00 31 DC C6 CB 77 00 ¢
92 oar 400:05:46.179726 | > R:1400 DoW_REP Le16 B Tubar. S0P Streans: 1
973 DNAT 400:05:46.179798 ACK 10 05 5B 00 00 00 12 ... Number_SDP_Stream Sinks: 2
974 DpsB +00:05:46.179799 DN_REP 1:0 ---E:1 §

-- Port 3 Description —-
x

VAVEIAAVAVAVAAVAVAVAVAAVAVAVAVAAVAVAVYAVA

976  DNAT +00:05:46.180006 W:201 DEVICE_SERVICE_IRQ ... v
977  DMAT +00:05:46.180086 ack < >
978 DT +00:05:46.180557 11000 DOWN_REQ L=6 10 43. < > 9
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Compliance Tests — Example 1 )> <TI[\/IE TO INSIGHT ™

¢ Compliance Testing Provides: M42d Video

Analyzer/Generator

Required test suites to obtain DP 1.4/2.0 source
industry |090. development

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

Results Name: AA_Link_Training_Samplet Manufacturer: 3 HTML Report
‘ Exam | e 3 Date Tested: April 23, 2018 1125 AM Model Name:
. Overall Status: qp R E X<y SN Port Tested: 1
. : Test Results
» Test Name / Details Status A
DlSpIayPOFt 1 .4 Llnk La.yer Sou rce 4.3.1.1: Successful Link Training at All Supported Lane Counts and Link Speeds . Pass
- . - 1"4.3.1.2: Successful Link Training Upon HPD Plug Event
Com Ilan Ce test Su Ite LI nk La er 1°4.3.1.3: Successful Link Training (Higher Differential Voltage Swing during Clock Recovery) Pass
. ~174.3.1.4: Successful Link Training to a Lower Link Rate #1: Iterate at Maximum Voltage Swing“
= :

compliance testing for DP 2.0

rat 207

. . 0 ning test for lane count = 4 and lane 0 Pass
sources and sinks is planned for B o L e e e e e e e e e T

v It o1:
a future release N i [1] Link Training test for lane count = 4 and lane rate = 8.10

Source DUT start link training.

Source DUT sets link bandwidth and lane count before TP1 is set.
Source DUT sets same link bandwidth for link rate under test.
Source DUT sets correct lane count for lane count under test.
Source DUT sets TP1 on all active lanes.

Source DUT starts with voltage swing 0 on all active lanes.

Source DUT starts with pre-emphasis 0 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.

Max pre-emphasis not reached for pre-emphasis 0 on all active lanes.
Max pre-emphasis not reached for pre-emphasis 1 on all active lanes.
Pre-emphasis set to 1 on all active lanes.

Max pre-emphasis not reached for pre-emphasis 2 on all active lanes. ”

Instrument: PG9808B [10.30.196.17) v Continue Test Execution

I e
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Compliance Tests — Example 2 )> <T|I\/|E TO INSIGHT™

+ Compliance Testing Provides: M42d Video DP DSC Display

Analyzer/Generator

Required test suites to obtain
industry logo. n
Detailed test results and logs that =
provide insight into the cause of
failures. .

m = DP 1.4a DSC Sink (R1.0 Results
’ EXa p | e L] Results Name: DUT1_DSC_TEST_ALL Manufactur I HTML Report

Date Tested: October 30, 2019 5:53 PM Model Name:
Overall status: ST I  ort Tested: |

DisplayPort 1.4 sink compliance
for Display Stream Compression '

(DSC). DSC Compliance testing
for DP 2.0 sinks is planned for a
future release.

Pass

o
o

1: DSC capability verification
2: DSC RGB color depth test

3: DSC RGB Block prediction test
.4: DSC RGB bits-per-pixel test
5
3
7
]

Tuomoanmammane

: DSC RGB slice test

: DSC RGB lanes test

: DSC YCbCr 4:4:4 color depth test

: DSC YCbCr 4:4:4 Block prediction test
.9: DSC YCbCr 4:4:4 bits-per-pixel test
10: DSC YCbhCr 4:4:4 slice test

11: DSC YCbCr 4:4:4 lanes test

12: DSC Simple 4:2:2 color depth test

13: DSC simple 4:2:2 Block prediction test
14: DSC Simple 4:2:2 bits-per-pixel test
01:

LR NN A N W R S N

Sld

<

<

at maximum link rate and lane count succ
0Hz bpc CR or Visual cl
ck or Visual

ification
k verification
verification
verification

or Visual
k or Visual
k or Visual c

0Hz bpc 8 bpp
@30Hz bpc 8
. b .

Continue Test Execution

Instrument: PG980B (10.30.196.17)

"“TELEDYNE LECROY quantumdata

Everywhereyoulook™ 11/20/2020



Compliance Tests — Example 3 )) <TII\/IE TO INSIGHT ™

+ Compliance Testing Provides: DP 1.4/2.0 source M42d Video
: . ‘ Analyzer/Generator

Required test suites to obtain
industry logo.

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

“PRTELEDYNE

3
a

Results Name: AA HDMI_HDCP 22 PC Manufacturer: Nvidia [ud HTML Report
. > Test Name / Details Status =
HDCP 2.2/3 compliance for
5 & |=/1A-03: Regular Procedure: Receiver disconnect after AKE Init
ISplayPort source devices + @ e 0
.
o Clear Ready
UNAUTE: : ENTER =
TUNAUTH: HDMI /VIDEO Present
UNAUTH:MSG:Encryption disabled
UNAUTE:RCVD:ARE_Init ts:4105452359.68 us
HPD Asserted irregular ts:4105652561.92 us L4
UNAUTH:RCVD:ARE _Tnit ts:4105561565.28 us

Date Tested: May 17, 2016 3:57 PM Model Name: GTX
= 1A-01: Regular Procedure: With previously connected Receiver (With stored Km) Pass
HPD Deasserted regular ts:4104052776.96 us
UNAUTH:MSG RD:ENC_DIS ts:4104756582.40 us
TUNAUTH: ##Test Cond.** hpd
UNAUTH: #*Test Cond.** ake_init I

‘ Exam ple ? OverallStatus: SN Fot Testcd: 1
A
1A-02: Regular Procedure: With newly connected Receiver (Without stored Km)
HPD Asserted regular ts:4104202833.92 us
UNAUTH:MSG RD:VERSION ts=:4104756582.40 us
HPD Deasserted irregular ts:4105452533.76 us
UNAUTH:Encryption Disabled

0

Regular Procedure: Receiver disconnect after Km

Reqular Procedure: Receiver disconnect after locality check ~ pPass I

Regular Procedure: Receiver disconnect after Ks

[

01: Fail

» |~ 1A-07: Regular Procedure: Receiver sends REAUTH REQ after Ks

» 2/ 1A-08: Irregular Procedure: Rx certificate not received. ~ pass I

Irregular Procedure: Verify Receiver Certificate -

I“‘TELEDYNE LECROY Qquantumdata
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M42d Test Setup — DisplayPort 2.0 Source Testing

¢ Source testing

Use connected HDCP 2.2/3 External Display |[E
compatible display to view M42d for ATP Manager
ATP Manager Graphical User

Interface. DisplayPort

Connection to the HDMI port on Source Device

back of M42d. Under Test (laptop) TR —

Use Keyboard and mouse to ‘/ A

control ATP Manager GUI
running on the connected
display.

Keyboard & Mouse
for Controlling
ATP Manager

"“TELEDYNE LECROY quantumdata
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M42d Test Setup — DisplayPort 2.0 Sink Testing
¢ Sink testing

Use connected M42d ATP DisplayPort Sink
Manager graphical user interface Device Under
installed on host PC. Test (Doc or Hub)

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

Connect Host PC to M42d via

n
s Viceo fnlyzer Gensrator “9\™TELEDYNE LECROY

Ethernet cable, either direct or Host PC Running =
through corporate LAN. ATP Manager =
Example: Sink hub or docking e —— o =
station. e

DisplayPort
cable

uantumdata
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M42d Test Setup — DisplayPort 2.0 Sink Testing

¢ Sink testing
Use connected M42d ATP
Manager graphical user interface
installed on host PC.

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

Connect Host PC to M42d via
Ethernet cable, either direct or

through corporate LAN. _ PR TELEONE 0
e . . Host PC Running 5
Example: High resolution display. ATP Manager : -

=
==

DisplayPort Sink
Device Under Test
(e.g. Display) ‘

DisplayPort
cable

uantumdata
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M42d Test Setup — DisplayPort Passive Monitoring Source/Sink

¢ Passive Monitoring — Aux Chan

Monitor the Aux Cannel between . .
: DisplayPort Sink
a DP 1.4/2.0 source and sink Device Under Test

device.
View Link Training, EDID DisplayPort Source
exchange, HDCP authentication Device Under Test

between a source and sink
thrlough Aux Channel Analyzer bisplayPort
utility. cable
¢ Passive Monitoring — Main Link
Monitor the Main Link between a Host PC Running
DP 2.0 source and sink device ‘_‘_”
up to 20Gbps lane rate. A
View video, audio, control,
metadata and symbol data
through the basic analyzer
viewer and the Capture
Viewer.

uantumdata
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