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quantumdata™ 980

DisplayPort 1.4 Video Generator
/ Protocol Analyzer Module

Video Generation and Analysis
Testing up to 8.1Gb/s Link Rates

Now supports DSC Analysis!

Key Features

® Run functional tests on DisplayPort
displays and monitors up to 8.1 Gb/s link
rates with standard format library
consisting of 600 standard timings and
over 300 test patterns

® Configure link training parameters to test
display’s handling of various link training
configurations

® View EDID and DPCD registers of
connected display to verify contents

® Run functional tests on DisplayPort
sources up to 8.1 Gb/s link rates; view
incoming video and metadata from a
source device in real time

® Capture and decode incoming video,
protocol and control packets—
including Display Stream Compression
(DSC) streams—such as main stream
attributes and secondary data on main link
from a source device.

° Use a variety of trigger conditions to
capture precisely the data you need.

® Monitor Aux Channel while emulating
either a DP source or display to view Link
training, HDCP and EDID with the Auxiliary
Channel Analyzer feature

® Passively monitor Aux Channel between a
DP source and display to view Link
training, HDCP and EDID transactions
between devices

° DP 1.4 HBR3 Link Layer compliance
tests on DisplayPort sources and sinks

® Run DCP-approved HDCP 2.2 compliance
tests on DisplayPort sources, sinks and
repeaters

® Run DP 1.2 Core Link Layer compliance
tests on DisplayPort sinks

® Run audio tests using programmable
LPCM sine wave audio tones
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The Teledyne LeCroy quantumdata 980 DP 1.4 Video Generator / Protocol
Analyzer module supports video, audio and protocol functional testing of
high-end DP displays and sources. The module supports HBR3 data rates
including 1.62, 2.7, 5.4 & 8.1 Gb/s on 1, 2 & 4 lanes on both its Tx ports and

its Rx port. The module’s Rx analyzer port
incoming DSC compressed streams.

supports analysis of

The module features a DisplayPort output for testing displays. The module
is equipped with all the standard video timings and test patterns necessary

for testing modern displays.

The 980 DP 1.4 Video Generator / Protocol Analyzer module can be
equipped in either the 980B or 980R Advanced Test Platform. The module
can be controlled either through the PC-based 980 GUI Manager or through
the embedded 980 GUI Manager running on the 980 platform itself. The
980's built-in color touch screen provides a graphical user interface (GUI) to

control the module.

An optional Adjunct Aux Chan monitoring board supports passive
monitoring of the DP aux channel between a source and display. This
enables analysis of link training and HDCP interoperability between
devices. The solution uses a custom cable provided by Teledyne LeCroy.

Source Testing

The DP 1.4 module’s optional Rx

analyzer port emulates a DisplayPort

display device (sink) including EDID
and DPCD emulation, Rx Link Training
function and MST Rx function. The

analyzer supports HDCP 2.2

compliance testing for DisplayPort

source devices. There are two
options for the analysis function for
testing DisplayPort source devices:

» Basic Analyzer — Provides real
time viewing of video and
metadata for functional testing.

+ Capture/Store Protocol Analyzer —
Provides capture and store of the
main link including protocol and
control packets, main stream
attributes and secondary data.

Display Testing

The 980 DP 1.4 Video Generator /
Analyzer module supports video,
audio and protocol functional
testing high-end DP displays. The
module supports HBR2 data rates
including 1.62,2.7,5.4 & 8.1 Gb/s on
1,2 & 4 lanes on both its Tx ports
and its Rx port. The DisplayPort
module is equipped with all the
standard video timings and test
patterns necessary for testing
modern displays.

The DP video generator also
supports HDCP 2.2 compliance
testing for DisplayPort source, sink
and repeater devices and link layer
compliance testing for sink devices.



DISPLAY TESTS - VIDEO PATTERN TESTING FOR UHD TVS

Video Testing Format Selection
The 980 DP 1.4 Video Generator / Analyzer module & e

supports video and audio functional testing at link rates up
t0 8.1 Gb/s on 1,2 and 4 lanes to support high resolution
formats. The module 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.

Playback
L Card1

980 with
DP Video Generator /

Analyzer module DisplayPort Monitor

LefitoRight - | ( © Settings Clear Selection )

Test Pattern Selection
Womanor ol o =]

PORT : HDMI2-T50
INTF:HDMI

Test Setup for Sink Test

B Folder |[B Liss

Link Training Control and Configuration
The module's link training control feature enables you to

[:: ] [:::]
configure the link training parameters during testing. You m L1l [l | Ca3

Regulate SMPTEDr2 Samsung? Samsung2 Samsung3

can set limits on the lane count and link rate and allow the
link training engine to establish link training based on those III"

limitations or you can force link training parameters—lane samaunat Sameunad samauna® samena® samaunat
count, link rate, voltage swing, pre-emphasis. T 1=

Sharpnes SlideBox Smpte133

Audio Testing

The module 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 Link Training Control and Configuration

& Generator = & Generator

Bits Per Sample
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Main Stream: Enabled
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DISPLAY TESTS - PROTOCOL TEST FEATURES

Protocol Testing EDID Decode View
The 980 DP 1.4 Video Generator / Analyzer module offers a B

variety of features for testing DisplayPort protocols. You can
verify HDCP 1.3 and HDCP 2.2 authentication transactions
between the module’s Tx port and a DP display. The module’s

EDID Decode feature enables you to examine the EDID of the : e

Date of Manufacture: Week & of 2013
EDID Version 1, Revision 4

connected display in text. The DPCD Decode feature enables you  f P ot el s ===
to examine the DPCD registers of the connected display. You can
read the EDID and/or the DPCD of downstream MST nodes.

980 with _ _
DP Video Generator / DisplayPort Monitor

Analyzer module
Rt

Block| € |

DPCD Register View

&l Generator = | B i)

Test Setup for Sink Test

7-0  LINK_BW_SET

00101: LANE GOUNT_SET

Multi-Stream Transport

4-0 LANE_COUNT_SET

The DP 1.4 Video Generator / Analyzer module emulates an _imageci_ P e
MST source for testing an MST branch device or MST-capable I e

monitor. Up to four (4) streams are supported with a depth of o
one. The Auxiliary Channel Analyzer (ACA) utility depicts the B SRR

00103: TRAINING LANEO_SET

MST negotiations with the connected MST Rx device.

1-0 VOLTAGE SWING SET
MAX_SWING REACHED
4-3  PRE_EMPHASIS SET

Auxiliary Channel Analyzer : e pna s
The 980 DP 1.4 Video Generator / Analyzer module'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 module and a S

[T] ACA Dsta Viewsr R |

connected display. The ACA logs these events and assigns oy ) i
precise timestamps to them. You can view the details of each kil S
transaction. These ACA logs can be saved and disseminated for

further analysis by colleagues and other subject matter experts. - merscu.
Aux Channel Analyzer

T
LPRINE
SKE

< ACK 14 1E C4 81 01 00 01 BO...
> W:10A GDP_CONFIGURATION_SET L-1 0D
< AcE

> :201 DEVICE_SERVICE_IRQ VECTOR Lai
< ACK 00

> R:E TRAINING_AUX_RD_INTERVAL L-1

< acx 01

> W:100 LINK BW_SET L-1 1E

< AcE

> W:l01 LANE COUNT SET L=1 84

RC
RCVIDLST_ACK
STRH_NGHT
STRM_RDY

1En 8.1 Gbps per lane

Value Deseription

comT
= POST_LT_ADJ REQ_SUP w0y

€  rPsy SUFEORTED ¥i1)
7 ENBANCED_FRAME_CAP Y1)

> W:103 TRATNING_LANEQ_SET L=4 05 09 09 03 TTp—
< ACK Bit Mame
> R:203 LANED_L_STATUS: L=2

MAX_DOWNSFREAD

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

> R:203 LANED_L_STATUS: L=3

< ACK 77 77 81

> R:204 LANE ALIGH STATUS UFDATED L-2

< ACK 01 00

HO_AUX_MAMDSMAXE LINK TRAINING M {0}
TES4_SUPPORTED Y1




SOURCE TESTS - CAPTURE & DECODE

Capture and Decode Capture and Decode (Filter View showing only Audio Packets)
The 980 DP 1.4 Video Generator / Analyzer
module captures and decodes the main link
attributes in order to diagnose
interoperability issues related to them. The
Protocol Analyzer captures and stores main
link data and provides visibility into main
stream attributes, secondary 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.

- | i1 L821.698.
The capture utility also enables you to ([ e o s o

"
:

capture specific MST streams from the
source.

DP Source

980 DP 1.4 Video
Generator /
Analyzer module

Test Setup for
Source Analysis
(Capture/Decode

(Passive) Auxiliary Channel Analyzer

The 980 DP 1.4 Video Generator / Analyzer module’s
Adjunct Auxiliary Channel Analyzer board enables you
to monitor the DP Aux Channel for link training and
MST negotiations, HDCP transactions and EDID
exchanges between a DisplayPort source and display
device. This enables developers to investigate
interoperability problems between DisplayPort devices
involving link training, HDCP and EDID. Solution is
provided using a custom cable provided by Teledyne
LeCroy. 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
Test Setup for Passive Aux Channel disseminated for further analysis by colleagues and
Monitoring other subject matter experts.

DP Source

T

980 with
DP 1.4 Video Generator
/ Analyzer module



SOURCE TESTS - REAL TIME & AUX CHANNEL ANALYSIS

Real Time Analysis (Basic Analyzer)
The 980 DP 1.4 Video Generator / Analyzer module 's

Real Time analysis feature enables you to view the : m
incoming video, lanes and link rate, timing, e
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).

Real Time Analysis

Aux Channel Analyzer
The 980 DP HBR3 Video Generator / Analyzer

module’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 module and a
connected source. The ACA logs these events and

assigns precise timestamps to them. You can view Auxiliary Channel Analyzer

the details of each transaction. These ACA logs can Drckomavee ———— S
. . . S8 (DP_LT_4K_4L_81LR_VS1_PE1] Events: 56 (112)

be saved and disseminated for further analysis by T o >R i v e v 1 [}

colleagues and other subject matter experts. | oo .m"“w"‘;‘”‘m"”"“ =

< ACK
> W:101 LANE COUNT_SET L=1 84 Bit Name Value Description
< ACR

> W:107 DOWNSPREAD CTRL L=1 00

7-0 LINK BW_SET 1Eh 8.1 Gbps per lane

<A 00101: LANE_COUNT_SET

S i TaATING A, TERUAL 103 e e Vaton Description
> W:102 TRAINING_PATTERN SET: L=-1 21 5 POST_LT_ADJ_REQ GRANTED

DP Source = :
5 W03 Tanmnzv, e ser 1-4 03 03 03 03 7 e pse o
< e

LS ) 1 STATOS: Led 00102: TRAINING_PATTERN_SET:

980 DP 1.4 Video r <A 1111

S e 5 T e iacr
e Aok e
Generator / <hex i i e

> W:103 TRAINING_LANEO_SET L-4 09 09 09 09
< ACK

> R:202 LANEQ_1 STATUS: L=3 00103: TRAINING_LANEQ_SET

< ACR 77 77 81 Bit N Value Deseription

> R:204 LANE ALIGN STATUS UPDATED L=2 o

7-6 SYMBOL_ERROR_COUNT SEL 0  Disparity and Symbc

Analyzer module

-0 VOLTAGE_SWING_SET 1 Level #
< AcK 01 00 MAX_SWING_REACHED =0
> W:102 TRAINING PATTERN SET: L=1 00 -3 PRE-EMPHASIS_SET Level #

MAX_PRE-EMPHASIS_REACHED mo»
0 Reserved
> Ri202 LANED 1 STATUS: L-3 Reserved

< ACK 77 77 01
> R:100 LINK BW SET L=8

< ACK 1B 84 00 09 03 09 09 00 ase Description
> R:200 SINK COUNT L=8

< ACK 41 00 77 77 01 01 00 00

> R:100 LINK BW SET Le2

< ACK 1E 84

> Ri100 LINK BW_SET L~2

< ACK 1E 84

> R;100 LINK BW SET L=2

< ACK

Test Setup for Source
Real Time and ACA Tests

Link Training Status

980B_MV (192.168.254.232)
DisplayPort Video Generator RX - Card 6

it Field Name
T 00N TREAMPORT_PRESENT
W MATH_LINK_CHANNEL_CODING
DOWN_STREAM_PORT_COUNT
RECEIVE_PORTG_CAP_6 6  TPS3_SUPPORTED 1 = Yes
RECEIVE_PORTE_CAP_1 -
e 7 ENHANCED_FRAME CAP n
RECEIVE_PORT1_CAP_@
RECEIVE_PORT1_CAP_1
[ 12c_speco_cONTROL_CAP
Wl <DF_CONFTGURATION_CAP
TRAINING AUK_RD_INTERVAL
Wl “02PTER_CAP
FAUX_CAP
W HsTH_CAR
Wl NUMBER_OF_AUDTO_ENDPOTHTS
AV_GRAHULARITY
Ml ~v_SYNC_DATA_BLOCK
GUID
)l Fx_GTC_VALUE
RX_GTC_MSTR_REQ
Ml FX_GTC_FREQ_LOCK_DONE
W 0oinstraas Ports

4-0 MAX_LANE_COUNT

5  RESERVED

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

= Refresh

= Read Page # wiite Page



DISPLAY STREAM COMPRESSION (DSC) ANALYSIS

DSC Analysis

The 980 DP 1.4 Video Generator / Analyzer module’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 Forward Error
Correction (FEC) transport mechanism, which ensures
reliable, error free video transport, can also be verified.

DP Source

980 DP 1.4 Video
Generator /
Analyzer module

g o

Test Setup for
Source Analysis
(Capture/Decode

ACA DPCD Reads for DSC Capabilities

The 980 DP 1.4 Video Generator / Analyzer module'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).

DSC Analysis showing Picture Parameter Set (PPS)

DP Capture Viewsr

W& €

Lok Clock® Timestamp Tyee
EEEEN :720isie o:oio.0dzoondas.ese s
17201315 0:0:0.032.021.331. 481
BERER :7206oc 0:0:0.032.000. 505185 58
17296317 0:0:0.032.030.587.037 v
RN 17296527 0:0:0.032.030. 608,556

BN 17205570 0:0:0.032.030. 685,185

EERERRN :7:0ssc2 0:0:0.032.005. 108,080 v

Lk Clock &

DSC Analysis Compression flag set in the VB-ID

P Capture Viewer

B e B R o

PS>

e e

Ne  okcods Tmeume Tyee
EESEERN :7::1o00 o:0i0.032.00e.me.mms  ns
I 17311585 ©:0:0.032.058.450.741 BF
BEBERE :7o11507 0:0:0.032.008. 454404 58

17316608 0:0:0.032.067.792.593  BF
EERNEN 17521629 0:0:0.032.077.050.741  BS

17321630 0:0:0.032.077.092.583  BF
EEERNEN 17371632 0:0:0.032.077.056.236 B

17326652 0:0:0.032.086.392.593
17326653 0:0:0.032.086.354. 444 Be

EEBEIR :7o26600 0:0:0.032.006. 356286 v

ACA showing DPCD reads for DSC capabilities

17311288 0:0:0.032.058.456.296  BS Data
17316607 0:0:0.032.067.790.741 BS

17316610 0:0:0.032.067.796.296 BS
17316611 0:0:0.032.067.798.148 BS Data

17321633 0:0:0.032.077.08.148 BS Data

[T] ACA Data Viewer

D Falling Bdge
HPD Falling Edge

1 | > ®:60 psc suppoRT L-8

1 | < ack 01 11 00 00 00 00 00 0O

1 | > R:68 DSC MAX Bits per pix...
< ACK 00 00 00 00 00 00 00 0O

Reply to Read R

1-0 bits_per pixels:s

00069:
Bit Name

0
1 vooer 4
3-2 yower 4
4 yoncr 4
s
6
7

0006A: DSC COLOR DEPTH CAPABILITIES
Bit Name

°
1 8bpo
2 10 bpe
3 12 bpe
4
6
7

16 bpe

0006B: Peak DSC Throughput

Bit Name

00068: DSC MAX Bits per pixel (H)

DSC COLOR PORMAT CAPABILITIES

o o

Value Description

Reserved
Reserved
Reserve: a
Reserved
Reserved

Value Description

0 Mot Supported
0 Reserved
0 Reserved
0 Reserved
Value Deseription

0  Reserved

0 Reserved

0 Reserved
0 Reserved

Value Description

3-0 Throughput Mode O 0 Not Supported
7-4 Throughput Mode 1

0  Not Supported




DP 1.4 LINK LAYER SOURCE COMPLIANCE

DisplayPort 1.4 Source LL Compliance

The 980 DP source HBR3 link layer compliance tests are
ideal for 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. You
can link to the aux channel traces in the Aux Channel
Analyzer (ACA) to view the root cause of failures (below).

DP Source

980 DP 1.4 Video
Generator /

Analyzer module
>ez

Test Setup for
Source Compliance
(Capture/Decode

DP Aux Channel Traces — From LLC Test

DP 1.4 Source Link Layer Compliance - Test Selection
'@ DP 1.4 Source CT 1.4 Core RLO LEIM‘
[ COF Entry |/ Test Selection | &= Test Options / Preview|

[ Select Al Tests |[ [ Deselect Al Tests.

© Link Training | - Link Maint, | i Video | - Audio | = Link Training (14)]
%] Select All on Page || [[] Clear All on Page

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

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

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

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

[¥14.3.1.4: Successtul 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 maximum supported by the Source
DUT. Iterate 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 alllink rates up to the maximum supportzd by the Source
DUT. Iterate st minimum voltage swing il

M| et i

DP 1.4 Link Layer Source Compliance — Test Suite

3 DP 1.4 Source CT 1.4 Core RLO =)

4 COF Entry | 7 Test Selection| * Test Options / Preview

| Instrument: |SS3808 [10.30.196.38) x

Category / Test Name

4 Link ning
I=4.3. : Successful Link Training at All Supported Lane Counts and Link Speeds.
I~ 4.3. Successful Link Training Upon HPD Plug Event.
I=4.3. Successful Link Training with Request of Higher Differential Veltage Swing During Cloc¥”
I= 4.3 Successful Link Training to a Lower Link Rate #1: Iterate at Maximum Voltage Swing. ¥
I 4.3.1.5: successful Link Training to a Lower Link Rate #2: Iterate at Minimum voltage swing. v
I 4.3.1.6: Successful Link Training with Request of a Higher Pre-emphasis Setting During Channel ¥
I 4.3.1.7: Successful Link Training at Lower Link Rate Due to Loss of Symbol Lock During Channel v
I 4.3.1.8: Unsuccessful Link Training at Lower Link Rate #1: Iterate at Maximum Voltage Swing.
I=4.3. : Unsuccessful Link Training at Lower Link Rate #2: Iterate at Minimum Voltage Swing.
I= 4.3. : Unsuccessful Link Training due to Failure in Channel Equalization Secuence (loop coury’
4.3 : Successful Link Training with Simultaneous Request for Differential Voltage Swing duy”
4 * Link t.
I-4.3. : Successful Link Re-training After IRQ HPD Pulse Due to Loss of Symbol Lock. v
I= 4. : Successful Link Re-training After IRQ HPD Pulse Due to Loss of Clock Recovery Lock. ¥
I= a. : Successful Link Re-training After IRQ HPD Pulse Due to Loss of Inter-lane Alignment Lcy' i
I=4. : Handling of IRQ HFD Pulse with No Error status Bits set. v
I=a.3. : Lane Count Reduction and Increasa. v
4 * video
I 4.3.3.1: video Time Stamp Generation v
4~ Rudio
| 4.4.4.3: Aundio Time Stamp Generation v
4 Link Training (1.4)
| 400.1.1: Source Device HPD Event Pulse Length Test 4
I= 400.1 Source Device IRQ HFD Pulse Length Test v
| 400.1.3: Source Device Inactive HPD / Inactive AUX Test v
| 400.2.1: Source Device Link Training CR Fallback Test v
I= 400.2.2: Source Device Link Training EQ Fallback Test v

DP 1.4 Source Link Layer Compliance Test Results

0] ACA Data Viewer
W ACA4_3.11_01]F 002)

DPLT DEFER
> Ri102 THAINING PATTERN SET:

> Ri102 TRAINING PATTERN_SET:

< ACK 21
R:102 TRATNING_PATTERN_SET:

< ACK 21 t Hama Value Description

> Wil02 TRAINING PATTERN SET

Raw Data:

(00001 {00 71— —= —- - — —I[.w
Ri202 LANED 1 STATUS: L-1
ack 13

o
D
D
D
D
o
o
D
D
D
o
o
D
D
D
D
o
o
D 206 ADJUST_REQUEST_LANED 1 L=1
D
D
=
o
D
D
e
D
o
o
D
D
D
D
o
o

=/ Compliance Test Results Viewer Sl

Results Name: 03_27_2018 15 33 45 Manufacturer: L HTML Report.
Date Tested: March 27, 2018 3:33 PM Model Name:

LEE L TERCTS 1.4 Core R1.0 - Pass. Port Tested: 1
P Test Name / Details [c] Status
4194.3.2.1: Successful Link Re-training After IRQ HEPD Pulse Due to Loss of Symbol

4@ Tter ot —
»© 01: [1] Link Maintenance test for lane count = 4 and lane rate = §.10
» © 0z: [2] After Sym lock error on lane 1, Link Maintenance test for lane cou
» © 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 IRQ pulse.
Source DUT reads DECD address 0200-0205h.
, Source DUT read link status within 100ms.
s Source DUT start link traiming..
Source DUT sets link bw and lane count before TPL is set.
Source DUT sets TE1 on all active lanes.
CR Lock succeeded on all active lanes.
© Training pattern 2 or 3 or 4 detected after Training pattern 1.
For HER3 source Training pattern 4 detected.

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 cowpleted in 19.76 ms, which exceeds the 10ms guideline.
Successful Link Re-training After IRQ HPD Pulse Due to Loss of Clock R

a3.2.2: o pass
4.3.2.3: successful Link Re-training After IRQ HPD Pulse Due to Loss of Inter-1 ~ Pass
4.3.2.4: . pass
4.3.2.5: . pass

Handling of IRQ HPD Pulse with No Error Status Bits Set.
Lane Count Reduction and Increase.

] £ £ £

Open ACA Data




DP 1.4 LINK LAYER SINK COMPLIANCE

DisplayPort 1.4 Sink Link Layer Compliance DP 1.4 Link Layer Compliance - Test Selection
The 980 DP sink (display) link layer compliance tests are [ e

{25 COF Entry | 7 Test Selection | i~ Test Options / Preview|

ideal for pre-testing your DisplayPort 1.4 display product EEDFED [CEIEIESNT

[+ AUXGh.Prota.] = Lk Trining | i LinkMeint. | &= Mein Video | &~ Power [ Moin Audio | & DPCD| & Other@0)

prior to submission to an Authorized Test Center for

approval. Pre-testing provides added assurance that your T e S EE e o ot P r
. . Required Card: DisplayPort 1.4 Generator/Analyzer

product will pass at the ATC when submitted. The e e e

. . . 5.3.1.2: Successful Link Training with Request of Higher Differential Voltage Swing During Clock Recovery Sequence
compliance tests (below right) enable you to view the it e e ey ”

it requests vohtage swing adjustments as specified in the DisplayPort Standard.

I

5.3.1.3: Successful Link Training to a Lower Link Rate Due to Clock Recovery Lock Failure During Clock Recovery Sequence

captured data and detailed test results which help pinpoint et
the cause of compliance test failures. You can link to the
aux channel traces in the Aux Channel Analyzer (ACA) to et —
view the root cause of failures (below). =

5.3.1.4: Successful Link Training with Request of a Change to Pre-Emphasis and/or Voltage Swing Setting During Channel Equalization
Link training with request of a change to pre-emphasis andyor voltage swing setting during channel

equalization sequence. Verify that when it is unable to achieve Symbol, Equalization and Inter-lane

Alignment lock the Sink DUT requests and or pi pt attempt to achieve lock.

Required Card: DisplayPort 14 Generator/ Analyzer
Required License: DP Compliance Test Package 24

5.3.1.5: 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. 4

980 with

DP 1.4 Video Generator
/ Analyzer module

' [[55 CoF oy [ Tstelction] - 7ot Options v | \

Test List

Instrument: | S5980B [10.30.196 35 v > EBecuteTests || @ Cards.

 Category / Test Name v -
. Proto.

1: One byte DPCD Read
Multi-byte DPCD Read
One Byte DPCD Write
Multi-byte DPCD Write
Write EDID Offset

Read One EDID Byte

EDID Read

Illegal AUX Request Syntax

.9: Glitch Rejection
1.10: Interleaved EDID and DECD Read
1.11: Downstream Stop on MOT Reset
1.12: Downstream Stop on Timeout
Training
1.1: Successful Link Training at All Supported Lane Counts and Link Speeds
Successful Link Training with Request of Higher Differential Voltage Swing Dury
Successful Link Training to a Lower Link Rate Due to Clock Recovery Lock Failuy
Successful Link Training with Request of a Change to Pre-Emphasis and/or Voltay’
Successful Link Training at Lower Link Rate Due to Loss of Symbol Lock During v
Lane Count Reduction
Lane Count Increase
int

DisplayPort Monitor

DP 1.4 Link Layer Compliance — Test Suite

.

g

e

LKL

<

Test Setup for Sink Test

H
<<

IRQ HPD Pulse Due to Loss of Symbol Lock and Clock Recovery Lock.
IRQ HPD Pulse Due to Loss of Inter-lane Alignment Lock

[
o 1 ) o o o o o oo [ o o oo o
PSS R AR R RN AY O O I CH O O CH N O TS

E
3
o

Pixel Data Reconstruction
Main Stream Data Unpacking and Unstuffing - Least Packed TU
Main Stream Data Unpacking and Unstuffing - Most Packed TU
: Main Video Stream Format Change Handling
nagement
: Entering and Exiting Dower Save Mode

Resumption of Main Link Activity After Extended Idle
dio
2: Audio Startup and Format Change
Audio InfoFrame Packst
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w
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DP Aux Channel Traces — From LLC Test DP 1.4 Link Layer Compliance - Test Results

(] ACA Dt Viemer s 0 S S —_— T Compliance st Rsults Viewer 1 = ]
_01] Events: 62

] SR R L Results Name: 03_27_2018 15 56 17 sink Manufacturer:
= Ao Date Tested: March 27, 2018 3:36 P Model Mame:
S e Overal Status: EEFW TOTY TV I S  Fort Tested: |
< acx
R:0 DECD_REV Le12 Tect Resulte
Test Mame / Details a -

CE 12 14 €4 00 01 11 01
> WHHOT:AD EDID L=1 00
AR

Hame Value Description Successful Link Training at All Supported Lane Counts and Link Speeds

05 e MAJOR_REV 1
R:0 DECD_REV L=12 WIHOR REV 2 g test count rate =
ACK 12 14 €4 00 01 11 01 . ing test e count = rate =
R4HOT:AD EDID L=16 00001: MAX_LINE RATE - test c = rate
[

Value Description

rate
rate

pEFER

:AD ~16
R4MOT:AD EDID L=1 T-0 MAX LINK RATE 14n

test for lane
test

5.4 Gbps per lane

bRk a N

ACK w0 EE EE vE ve YR PR OD... e ace
> Ri0 DPCD_REV L-1: 00002 MAX_LANE_COUNT w rate =
ACK 12 14 €4 00 01 11 01 B Description =
RAOT:A0 BOID Lm16 PP —— PR me coon s e
5 0 Reserved count 1 rate =
5 tes3_surroTen Yo = =
4 25 50 48 7 EudicEd FRuE cap Yo count = 2 rate =
| | Clear I T test for lane count 4 lane rate = 8.10
00003 MAX_DOWNSFREAD Successful Link Training with Request of Higher Differential Voltage
miE Heme Vaiue Description o Successful Link Training to a Lower Link Rate Due to Clock Recovery L.
— 0 MAx_pownseREAD U Mo down spresd . Successful Link Training with Request of a Change to Pre-Emphasis and
R4HMOT:AD EDID L=16 H 0 Peserved - L o -
e £ o o ) S H 0 Reservea = sining test for lane count = 4 and lane rate = 8
R:0 DPCD_REV L=12 n 0 Reserved | is asser
< ACK 12 14 €4 0O 01 11 01 5 0 Ressrved Reference Source recsives AUX ACK at 1 attempts
RAHOT:AD EDID L-16 §  NO_AUX RANDSEARE LINK TRAINING H{3) Raference Sonrce recaives AUX ACK from S1ther Write Taquest
5 0 Beserved AUX Read 0x2201 (MAX_LINK_RATE) - Oxle

DEFER
AUX Read 0x2202 (MAX_LANE_COUNT) = Oxcd

> R4MOT:AD EDID L=16 0004: NORP
N B B0 () e 53 5 . £ name valne Description | * CR lock succeeded on lane 0
Y s --—-- o-mmmmemmsmeeos oo | # 1 iterations to achieve CR lock at VOLTAGE_SWING_SET = 0 on lane D
- & 0 Number of receive ports 1 2 ports * R lock succeeded on lans 1 -
ACK 12 14 €4 00 01 11 01 01. 1 0 Ressrvea f
R4MOT:AD EDID L-16 0 Teserved f
DEFER 0 Reserved
Besarved Instrument: |SS3808 [10.30.196.38] &+ Continue Test Execution

> RAMOT:AD EDID L=16
ACK BA 00 BA 88 21 00 00
R:0 DECD REV L-12




HDCP 2.2 SOURCE, SINK & REPEATER COMPLIANCE

HDCP 2.2 Compliance (DCP Approved)

The 980 HDCP 2.2 compliance tests are ideal for pre-
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 during the test to help diagnose the cause of
compliance test failures.

DP Source

980 DP 1.4 Video

Generator /

Analyzer module
o e

Test Setup for
Source Analysis
(Capture/Decode

980 with
DP 1.4 Video Generator
/ Analyzer module

e

DisplayPort Monitor

Test Setup for Sink Test

HDCP 2.2 Sink Tests - Test Selection

HDCP 2.2 Source Tests - Test Selection

DP HDCP 2.2 TX CT 10

1 CDFEntry | 7 Test Selection | i Test Options / Preview|

[ Lopen| [ 1] select Al Tests || (] Deselect Al Tests |

& TXwith Receiver | 1= TX with Repeater|

[ [#] Sclect Allon Page“ [ Clear Allon Page]

1A-01: Regular With Receiver (With stored Km) E
Verify the Transmitter's implementation of the HDCP pretocol 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 protocel 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_tx value.

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

and reconnected

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

m

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 K.

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

HDCP 2.2 Source Tests - Test Results

Results Mame: Acme_ DP_HCDP.Sre Resuts 3 Manufacturer: Acme
Diste Tested: January 20, 2017 633 PM Model Mame: X7
OverallStatus: CTS 10 - Incomplete Port Tested: 1

Test Mame / Details @ Statas
417 1A-01: Regular Procedure: With previously connected Receiver (With stored Km)
@ reer o =
|- 1a-02: Regular Procedure: With newly connected Receiver (Without stored im)
47 1A-03: Regular Procedure: Receiver disconnect after AKE Init
4@ rter 1 -
TX AUTH:MSG:EFD_DIS te:7561890365.44 us
@ oo
T UNAUTR:MSG RD:EFD_DIS £5:0.00 us
TX UNAUTH:MSG RD:INVALID VER ts:32066339732173898.00 us
BX UNAUTH: :ENTER Repino DevCnt:0 Dep:0
RX UNAUTA:NO VIDED Present
+ TX UNAUTH:MSG RD:VALID_VER ta:7563850841.80 us
TX UNAUTH:MSG RD:HED_EN t3:1363890877.44 ns
TX URAUTR:ARE_INIT ©3:7363851379.20 U8
5 TX UNAUTH:MSG BD:AKE Init ts:7565831379.20 us
HX UNAUTH:RCVD:ARE Init ts:7363851317.76 us
RX UNADTH: ++Test. Cond.++ hpd
TX UNATH:MSG RD:HED DIS tx:7565893928.96 us
TX UNAUTH:MSG RCVD:ARE Send Cert ta:0.00 ua
TX UNAUTH:RxCaps 2 0 2
Failea to Verify the SIGNATUFe on RECEIVET CETTITiCAte
. T {MSO RD:VALID VER ts:7567092224.00 us
TX UNAUTH:MSG RD:EFD EN ts:7369852382.72 us
RX UNAUTR:RCVD:ARE_Init ta:7569592833.28 us
BX UNADTH:»+Test Cond.e» ake_imit
X URAUTR:Encryption Disapled
RX ARE: :enter
[* 1A-04: Regular Procedure: Receiver discomnect after Km
|* 1A-05: Regular Procedure: Receiver 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 Procedure: Verify Receiver Certificate
[* 1A-09: Irregular Procedure: SRM
|" 1A-10: Irregular Procedure: Invalid H'
[* 1A-11: Trregular Procedure: Pairing Failure
|* 1A-12: Irregular Procedure: Locality Failure
|” 1A-13: Regular Procedure - Encryption Disable Bootstrapping

Incomplete

Incomplete

HDCP 2.2 Sink Tests — Test Results

7 Test selction
[T Open]| [save| [ 5] select Al Tests || (] Deselect All Tests |

I+ Upstream with Transmitter

i Test Options / Preview

[ & Select All on Page“ [ Clear All on Page

2C-01: Regular Procedure - With transmitter
Verify the Receiver DUT works with an attached source under nominal circumstances.

2C-02: g F - New Aut after AKE_Init
Verify the Receiver DUT restarts authentication when a new AKE_Init and r_bcis transmitted right after
the transmission of AKE_Init in the unauthenticated state.

2C-03: Irregular Pi d - New Auth during Locality Check
WVerify the Receiver DUT restarts authentication when a new AKE Init and r_bcis transmitted right after
the reception of LC_Init.

2C-04: Irregular P dure - New Auth after SKE_Send_Eks
Verify the Receiver DUT restarts authentication when a new AKE_Init and r_bcis transmitted right after
the reception of SKE_Send_Eks

2C-05: Irreg - New Au during Link Sy
Verify the Receiver DUT restarts authentication when a new AKE Init and r_tis transmitted
during Link Synchronization,

2C-06: Regular Procedure - Encryption Disable Bootstrapping
Verify the Receiver DUT correctly implements encryption disable bootstrapping.

N ————— — — -

%

1= Compliance Test Results Viewer

DERHDCE

Manufacturer: Acme

[ HTML Report

Results Name: Acme_XYZ_HDCP_22_DP_Sink_1
Date Tested: January 24, 2017 11:51 AM Model Name: XVZ
Overall Status: CTS 1.0 - Incomplete Port Tested: 1

Test Name / Details Status |l
= 2¢-01: Regular Procedure - With transmitter Pass

o T
» |2 2¢-02: Irregular Procedure - New Authentication after AKE Init
>
4l

= 2¢-03: Irregular Procedure - New Authentication during Locality check [ BPass =
= 2¢-04: Irregular Procedure — New Authentication after SKE Send Eks
4 @ Iter o1: Pass

@ TX:HPD R

o TX HPD:*+Test Cond.** ake init B
© TX UNAUTH: :ENTER

© RX MSG RD:ENC_DIS ts:92078933053.44 us
Encryption Disabled

© TX UNAUTH:AKE_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

© HDCP2RX:UNAUTH Rep:no DevCnt:31 Dep:4

© M5G RCVD:ARE Init ts:92080432179.20 us

© RX MSGR:WROTE to DECD:AKE Send Cert:534 ts:92080432414.72
TX UNAUTH:MSG RCVD:AKE Send Cert ts:02080491888.64 us

© TX UNAUTH:Rrx £f,ca,f8,b,25,72,82,L2

© 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 DECD:ARE Send H prime:33 ts:92080506091.52
TX AKE:MSG:AKE_Stored km ts:92080506081.28 us

© TX ARE:MSG RCVD:AKE_Send E_prime ts:92080510832.64 us

© TX LC:Snd LC_Init ts:92080511948.80 us

@ TX LC:MSG:LC_Init ts:92080511948.80 us

© M5G RCVD:LC Tnit ts:92080511887.36 us

© RX MSGR:WROTE to DPCD:LC_Send L prime:33 ts:52080512256.00
© RX:SRE: MSG SND:ARE Send H prime ts:92080511887.36 us -




SPECIFICATIONS

DisplayPort Tx and Rx Ports

Version
Standard Formats
Connectors

Aux Chan Adjunct Board
Protocol

Video Data Rates

Color Depths

Video Encoding

Video Sampling Modes
HDCP

Audio

Capture memory

Options
DisplayPort Tx / Rx

DP Aux Channel Analyzer

DP Passive Aux Channel Analyzer

DP Capture Analysis of DSC
Streams
DP HDCP 2.2 Functional Test

DP HDCP 2.2 Compliance Test

DP 1.4 Source Link Layer
Compliance (Package #3)

DP 1.4 Sink Link Layer
Compliance (Package #4)

DP Link Layer Draft Tests

980 Test Platforms
Embedded Display

Power
Weight

Size

Command Line Control
Environmental

"\‘ TELEDYNE LECROY

Everywhereyoulook

DisplayPort 1.3 currently; support DP HBR3 features in future release
VESA

Tx (1) DP Standard; Rx (1) DP Standard

Tx (1), Rx (1)

DisplayPort

1.62,2.7,5.4,8.1 Gb/s Link rates

1,2,4 Lanes

8,10, 12,16 bits

RGB, YCbCr

4:4:4,4:2:2

Versions 2.2 & (1.3 on 1 & 2 lanes only)

8 Channel LPCM programmable sine wave
8 GBytes

Either or both:
- DP Tx for display testing
- DP Rx port, two options:
- Basic Analyzer
- Capture/Store Protocol Analyzer (requires Basic analyzer option)
Monitor DisplayPort Aux Channel transactions in real time either while emulating
a source or sink.
Monitor DisplayPort Aux Channel transactions in real time passively between a
source or sink. Includes custom cable and Aux Adjunct board.
Capture and analyze incoming Display Stream Compression (DSC) streams.
Note: FEC analysis will be supported in a future release.
Run HDCP 2.2 functional test on DisplayPort sources, sinks and repeaters
Run HDCP 2.2 compliance test on DisplayPort sources, sinks and repeaters
(3 separate options) — Now Approved by DCP.
Run DisplayPort 1.4 source Link Layer compliance test.
(Sections: 4.3.1,4.3.2,4.3.3,4.4.4,400.1,400.2)

Run DisplayPort 1.4 sink Link Layer compliance test (displays).
(Sections: 5.2.1,5.3.1,5.3.2,5.4.1,/25.4.3,5.44,7.2.1)

Run new VESA draft Link Layer tests for Reduced Lane Fallback, Error Counting, and
Hot Plug Detect

980B: 15" diagonal; Resolution: 1024(H); x 768 (V) resolution; 24 bit RGB color.
980R: 7" diagonal: Resolution: 800 (H) x 480 (V); 24 bit RGB color.

90-264 VAC, 47-63Hz

23.76 LBS; 10.78 Kg

980B: Height: 15.25 in. (38.7 cm) Width: 14.57 in. (36.5 cm) Depth: 6.29in. (15.9 cm)
980R: Height: 6.29 in. (15.9 cm); Width: 15.25in. (38.7 cm); Depth: 14.57 in. (36.5
cm)

Ethernet (RJ-45) for external GUI and telnet

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

1-800-909-7211
teledynelecroy.com

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

©2018 Teledyne LeCroy. All rights reserved. Specifications, prices, availability and delivery subject to change without notice. v0402
Product or brand names are trademarks or requested trademarks of their respective holders.
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