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quantumdata™ 980
DisplayPort 1.4 / USB-C / eDP

Video Generator / Protocol Analyzer
Video Generation and Analysis

Testing up to 8.1Gb/s Link Rates
Link, FEC & DSC Compliance Suites now Approved!

Key Features

Run DisplayPort functional tests and protocol
compliance tests up to full DP 1.4
specification
Equipped with both DP standard and USB-C
ports for Tx and Rx function—all test features
supported through either type of connector
View Power Delivery (PD) negotiations for
USB-C DP Alt Mode
Run functional tests on displays and monitors
up to 8.1 Gb/s link rates with large format and
test pattern library
Generate Display Stream Compression (DSC)
select patterns and configure slices and video
parameters
Configure link training parameters to test
display’s handling
View EDID and DPCD registers
Access DSC Test CRC registers for automated
verification of source DSC compression
Test DP sources up to 8.1 Gb/s link rates; view
incoming video and meta-data—including DSC
compressed--from a source device in real time
Capture and decode incoming video, protocol
and control packets—including Display Stream
Compression (DSC)

Run DP 1.4 EDID compliance tests on
sink devices
Monitor Aux Channel transactions as a DP
source or sink

Passively monitor Aux Channel between a
source & display even at 8.1Gb/s link rates
Run DP 1.4 Link Layer compliance tests on
sources and sinks up to 8.1 Gb/s link rates

Run DP 1.4 EDID compliance tests on
sinks

Run DP 1.4 Forward Error Correction (FEC)
compliance tests

Run DP 1.4 Display Stream Compression
compliance tests for sources and sinks

Run DCP-approved HDCP 2.2 compliance tests
on DisplayPort sources, sinks and repeaters
Run audio tests using programmable LPCM
sine wave audio tones and compressed
formats

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

Test eDP backlight control functions on panel
using either backlight control pins or Aux
Channel control commands
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LECROY
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The Teledyne LeCroy quantumdata 980 DP1.4/USB-C/eDP Video Generator/ Analyzer
module provides an unprecedented combination of functional and compliance testing
for video, audio and protocol of DisplayPort devices. The module supports 1.62, 2.7,
5.4 & 8.1 Gb/s data rates on 1, 2 & 4 lanes on its Tx video generator port and its Rx
analyzer port for both the standard DP ports and the new USB-C ports with DP Alt
Mode.

The module’s protocol analyzer supports real time analysis and deep analysis using
captures of incoming DisplayPort streams from source devices including DSC/FEC
compressed streams. The module’s video generator can be used for testing displays,
USB-C adapters, extenders, etc. 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 supports a full suite of
link layer and EDID compliance tests for both sources and sinks including
compliance tests for forward error correction (FEC).

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

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

The module can be equipped in the 980B Test Platform and controlled either through
the embedded 980 GUI Manager or the PC-based GUI Manager

Source Testing

The 980 DP 1.4 Video Generator / Analyzer

module emulates a DP display device

(sink) for analyzing 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 of high-
end DP displays. The module supports
1.62,2.7,5.4 & 8.1 Gb/s data rates on T,
2 & 4 lanes on both its Tx ports and its
Rx ports.

The module also supports DP 1.4 Link
Layer HDCP 2.2 compliance testing for
DisplayPort source, sink and repeater
devices and link layer compliance
testing for sink devices.



DISPLAY TESTS - VIDEO/AUDIO TESTING

Video Generation

The 980 DP 1.4 Video Generator / Analyzer module
supports video and audio functional testing at link rates up to
8.1 Gb/s on 1, 2 and 4 lanes to support high resolution
formats. The 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.

980 with DisplayPort
Video Generator / Analyzer

DisplayPort Monitor

Test Setup for Sink Test

Link Training Control and Configuration

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

Link Training Control and Configuration
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Alt Mode Negotiation

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

[ Ac Data Viewer

Open  Close  Export Options Filter  Find rl
© [AA_9B0-USE-t0-LMon-USB_w-PSV-CBL] Events: 416
[ DFRF  DFUSBC-TE1 +69:49:57.040850 || HPD Falling Edge Start Time: +65:49:58.429721
D om T [
2 PDCTL  DPUSBC-T61 +69:43:58.376363 || CBL:0 GoodcRC Message Type: Vendor Defined
3 PDVDM DPUSBC-T61 +69:45:58.378457 || 'CBL:0 ACK Discover Identity MassageId: 4
4 PDCTL  DFUSBC-TS +69:43:58.373712 || '¥RT:0 GoodcRC Foxt Powex Role: Source
Port Data Role: DEP
5  PDDIA  DPUSEC-TS1 +69:43:58.380369 SRC:0 Source Capabilities P B
6  PDCTL  DPUSBC-TE1 +69:49:58.381662 SHK:0 GoodzRT Data Objects: 1
7  FDDTA  DFUSBC-TE1 +69:43:58.382411 SNR:0 Request 1) VDN Header
B PDCTL  DPUSBC-TE1 +69:43:58,383112 SRE:0 GoodeRE SVID or VID 0xFFOD (65280)
S  PDCTL DPUSBC-T1 +69:49:58.384583 SRC:1 Aceept VDM Type Structured
10 PDCTL DPUSBC-TE1 +69:49:58.385162 || SNK:1 Good<RC Vo vezsien - 1.0
bject Position: 0

11 PDCTL  DFUSBC-TS +63:43:58.414838 sRC:2 FS_ROY Command Type - Indtiator
12 PDCTL  DPUSEC-TE +69:43:58.415460 SMK:2 GoodcRE — e o
13 PDCTL  DPUSBC-TE +69:43:58.416481 SNR:L PR_Swap
14  FDCTL  DPUSBC-TEL +69:43:58.417031 SRC:1 GoodeRE - Preamble: cc-1, 62, [sync-1,Sync-1,Sync-1,sync-2]
15  PDCTL  DPUSBC-TE1 +69:49:58.41B538 SRC:1 Reject - Header: 196Fh
16 PDCTL  DPUSEC-TE1 +69:43:58.413096 SNK:3 GoodCRC = (I L Lol

- cae: 511872B7R

+69:49.58 429721 - zor

18 FDCTL  DPUSBC-TEL +69:43:58.430407 SHK: 4 GoodeRE
19 PDVDM  DEUSBC-TE1 +69:43:58.431054 SNK:2 ACK Dizcover Identity
20 PDCTL  DBUSBC-TE1 +69:45:58.432141 SBC:2 GoodcRC
21 PDVDM  DPUSBC-TS1 +69:45:58.433641 SRC:5 Discover SVIDs
22 PDCTL  DFUSBC-TS +63:43:58.434334 S5 GoodcRC
23 POVDM  DPUSEC-TS1 +69:43:58.435001 SMK:3 ACK Discover SVIDs
24  PDCTL  DPUSBC-TE +69:49:58.435815 SRC:3 GoodoRT
25  FDVDM  DPUSBC-TE1 +69:43:58.437318 SRC:6 Discover Modes
26  PDCTL  DRUSBC-TE1 +69:43:58,438012 SHK:6 GoodeRE
27  PDVDM  DBUSBC-TE1 +69:45:58.438662 SNK:4 ACK Discover Modes
28 FDCTL  DPUSBC-TE1 #69:43:58.433430 SRC:4 GoodCRT
29  FDVDM  DPUSBC-TE1 +69:43:58.440390 SRC:7 Enter Mode 1
30 PDCTL  DEUSBC-TE1 +69:43:58.441663 SMK:7 GoodcRe
31  PDVDM  DPUSBC-TE1 +69:45:58.442360 SNK:5 ACK Enter Mode 1
32 FOCTL DFUSBC-TE1 +69:49:58.443055 || SRC:S GoodcRC [d < > 17: sncis viscover mentity




DISPLAY TESTS - PROTOCOL TEST FEATURES

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

variety of features for testing DisplayPort protocols. You can : .
verify HDCP 1.3 and HDCP 2.2 authentication transactions ; r it

Block 400

between the module’s Tx port and a DP display. The module’s Gonecine it
Manufacturer: gDI

EDID Decode feature enables you to examine the EDID of the et Codes 520 Gy
Model Year: 2017

connected display. The DPCD Decode feature enables you to O ERTEERETEL
examine the DPCD registers of the connected display. You can
read the EDID and/or the DPCD of downstream MST nodes.
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980 with , _
DP Video Generator / DisplayPort Monitor

Analyzer module
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DPCD Register View
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Test Setup for Sink Test

Link Train Receiver [ reao ace | reao pace ) report

ALPM Capability Receiver Capability
R 00000-0008F 00000-0008F
Backlight o
= S Confi
Multi-Stream Transport e

The DP 1.4 Video Generator / Analyzer module emulates an -

100001+
00200-002FF i Value Description

MST source for testing an MST branch device or MST-capable e | 54 Copa/ e

Automation

one. The Auxiliary Channel Analyzer (ACA) utility depicts the

monitor. Up to four (4) streams are supported with a depth of o e
MST negotiations with the connected MST Rx device. Loacid

Specific

Auxiliary Channel Analyzer

sink
Control

The 980 DP 1.4 Video Generator / Analyzer module’s Auxiliary ]
Channel Analyzer (ACA) feature enables you to monitor the DP corooagras POOSE:

Aux Channel for link training and MST negotiations, HDCP
transactions and EDID exchanges between the DP 1.4 module
and a connected display. The ACA logs these events and
assigns precise timestamps to them. You can view the details of

each transaction. These ACA logs can be saved and : g Y oiscomect

Refresh

disseminated for further analysis by colleagues and other P— : piUSS

subject matter experts. s

Aux Channel Analyzer — Link Training QR s [

I ACA Data Viewer - o x : Status
o e Bt | G | P Frd 5
[My_DP_ACA_Capture] Events: 356 (1331) EDCP2ENABLED :YES
o 400:30:45.915707 | 520 railing zdge - Start Tine: 400:30:50.871183 —
1 omr Drmo 400:30:50.867851 || KED Rising Bdge a Type: Native STaales e
2 oeme  DE-T10 400:30:50.867851 || 57D Falling zdge Lipmisr B d 202
3 omr brmo +00:30:50.867652 | urp Rasing Rage :
« oz oemo  +00:30:50.a6e068 > R:200 stux cowr s N N g e e
S mar Drmo  +00:30:50.868141 [ < ACKk 41 04 00 00 80 00 e s ‘s0_vauto
. AT DE-710 $00:30:50.870824 || > R:E TRAINING_AUX_RD_INTERVAL Lel Bt wams. Value Depzriotio :NOT_RCVD
7 oar bemo  s0:30:s0.er089r Jeacer [N el L ‘RCVD_vALID
® DT DE-T10 400:30:50.870366 || > R:0 DPCD_REV Lel 3-0 Minor Revision . NOT_RCVD
s ouar 22 400:30:50.871039 | < Ack 14 kAR Icc Rer = £ +SND_VALID
10 oar 400:30:50.872330 || > R:2200 DF3.3 DFCD REV Le16 e e nE ‘RCVD_vaLID
B fas - Value Description + SND_VALID
2 oar 400:20:50.870393 | > Ri90 FOC_CAPABILITY Ted || mmem sceeeemeeeeececeeos oo AuTHENT: :yEs
13 DNAT -1 400:30:50.871466 < ACK BF 7-0 MAX_LINK RATE 1k 8.1 Gbps/lane REPAUTE_RCVIDLST:NOT_RCVD
14 DNAT 1 +00:30:50.871544 > R:60 DSC SUPPORT LelS RCVIDLST_ACK  :MSG_NOT_SND
S tobisoiscanets | <an o o1 65 T 1a 07 01 00 00 1 taiza oz202: sax v couvr S s 56 o1_n
16 omar - 400:30:50.872906 | > R:D eDP_CONFIGURATION CAP Iml || oo oo mmmem L AENEROX Bl
1 bar meme  scosooamens | <am oo g i w0
1 ooz oren 400:30:50.872047 || > Ri701 EDR_GENERAL CAPABILITY 1 Lol §1 row e ah w eur o) o
15 oar oer +00:30:50.872120 | < acx #7 2oSTED :
20 oaar -1 400:30:50.872188 || > R:702 EDP_BACKLIGHT_ADJ_CAPS L=l FNEANCED_TRAE_CA® H oEv_coneE 2
2 oar e 00:30:50. 872261 | < acx 22 AR e
2 oar orm 400:30:50.872331 || > R:725 EDR_PMMGEN_BIT_CoUNT_MIN 12 it Name Value Descriptio
2 oar oes s00:30:50. 872403 f<amozoc B e e
24 oar - 400:30:50.872482 || > R:28 RX_ALM_CAPABILITIES Ll 0 o vomesrREAD 1 to 0.5
AL 1 sTaEa momy_staus_car )
2 oar oer 400:30:50.872854 | < Acx 03 - LERSS( st O s
26 oar - 400:30:50.872624 || > H:116 KX_ALEW_CONPIGURATION 1=1 01 5 s s
2 oar o 400:30:50.872704 | < Acx 4 0 Reserved
28 pmpce = 400:30:50.873436 > R:69493 RxStatus Lel s Reserved
25 omcr orm +00:30:50.873509 | < Acx 00 £ = nx mebsiss tow eonam w10
% omr e 400:30:50.935325 | > R:100 Lo _w_szr 1e2 .
3 omr oem 400:30:50.9253%8 ] < Ak 1m 04 ey
2 ooz e 00:30:52.030734 | > R:200 sX_counT zes it tame Valus Description
33 DNAT 400:30:51.030807 < ACK 41 04 00 00 00 00 &

[ € > 11: <ackic1ece o1 o100 01 50 00 20 04 g 5




SOURCE TESTS - CAPTURE & DECODE FOR DEEP

Capture and Decode Capture and Decode (Filter View showing only Audio Packets)
The 980 DP 1.4 USB-C Video Generator / o N

Events/Data | Frames | My 141d_capt Open ACA
Analyzer captures and decodes the main link < @G e 0 €@ > w0 € 03 s [ e
attributes in order to diagnose interoperability

issues related to them. The Protocol Analyzer

14908104 (0:0:0.0

2es3wi6d

H H H DP Event Selection
captures & stores main link data and provides e T T
—
. . - . . - Catagory Select Al Select N
visibility into main stream attributes, secondary
ke Genersl B
a
data elements, K-Characters and protocol errors. - ]
e
¢ ekt Tt e secondary g B
The Protocol Analyzer presents these elements s s ovoomamoman B 8
hical ti li di table. Y Lo 2evseest oocvom st Mmoo kerer 8
. seavass aevanise 0:0:0.03 256967 e84 s
on a grapnical tmeline and In a table. You can
sessssm sesame 0.0.0.0383se.mmes f cer
. . seamen sevdeles 0.0:0.039 g56.9m.123 [ err
Error
search for data and select any transaction in the duams sspseies oooonsteeanane las
. . . . aessase cesnn 00.0.0mastaa
table to view its details. The capture utility also R e =
Gess93s cesaties 0:0:0.030 264374 074 N us
. Besea0 Zesniee 0.0.0.033.360.575. 508 [ 85 pata
enables you to capture specific MST streams s soms seoenimomie  fu
sem93iz s6950117 0:010.039 273 743 203 W err
from the source. sessaus zsvsois 00003 amisiess  fas B o ! B
The 980 DP 1.4 USB-C Generator / Analyzer
USB-C Rx connector participates in discovery, DP Connection Sequeﬂce with DP Alt Mode Negotiations
s T 1
power contract negotiation, and DP Alt Mode I ACh Data Viwer - o ox
.. Open  Close  Export Options Filter  Find o
negotiation. The protocol messages can be © [AA_980-USE-to-LMor-USB_PSV-CBL] Events: 415
] DPHP DPUSBC-T61 +69:49:57.040950 HPFD Falling Edge a Start Time: +69:49:58.431054
1 ihi 1 EDVDM  DPUSBC-T61 +69:49:58.375607 'PRT:0 Discover Identity Start of Packet: SOP
monltored On the AUXIIIary Channel Analyzer' 2 PDCTL DPUSBC-T61 +69:49:58.376363 'CBL: 0 GoodCRC Message Type: Vendor Defined
3 PDVDM DPUSBC-T61 +69:49:58.378497 'CBL:0 ACK Discover Identity MessageID: 2
4  EDCTL  DPUSBC-T61 +69:49:58.379712 "BRT:0 GoodCRC (et B Lo She
- - Port Data Role: UFP
5 FDDTA DPUSBC-TE1 +69:49:58.380969 SRC:0 Source_Capabilities Spec Revision: Revision 2.0
6 PDCTL ~ DPUSBC-TE1 +69:49:58. 381662 SNK:0 GoedCRC Data Obdects: 4
DP Source 7 PDDTA  DBUSBC-TE1 +69:49:58, 382411 SNK:0 Request 1) VDM Header
8 PDCTL DPUSBC-T61 +69:49:58.383112 SRC:0 GoodCRC SVID or VID : OxFF0O0 (65280)
. 9 PDCTL DPUSBC-T61 +69:49:58.384599 SRC:1 Accept VDM Type : Structured
10 PDCTL DPUSBC-T61 +69:49:58.385162 SNK:1 GoodCRC e
980 DP 1.4 Video Lo
1 PDCTL DPUSBC-T61 +69:49:58.414898 SRC:2 PS_RDY ?::::dPGSL:M’nf :CK
Generator / 12 PDCTL  DPUSBC-TE1 +69:49:58.415460 SNK:2 GoodCRC e I T Tdentity
13  PDCTL DPUSBC-T61 +69:49:58.416481 SNK:1 PR_Swap 2) ID Header VDO
Analyzer module 14 PDCTL DPUSBC-TE1 +69:49:58.417031 SRC:1 GoodCRC Data Capable as USB Host  : Yes
15 PFDCTL DPUSBC-T61 +69:49:58.418538 SRC:3 Reject Data Capable as a USB Device: Yes
16 FDCTL DPUSBC-T61 +69:45:58.413094 SNK:3 GoodCRC P‘:::“ TW: s e
17 PDVDM DPUSBC-T61 +69:49:58.429721 SRC:4 Discover Identity Z:s v.:g::az;cn EevEsis : ;:;43[
18 PDCTL DPUSBC-T61 +695:49:58.430407 SNK: 4 GoodCRC 3) cert Stat VDo
19 | POVDM |DPUSBC-T6L | +69:45:58.431054 TID: 0x00000
20 PDCTL DPUSBC-T61 +69:49:56.432141 SRC:2 GoodCRE 1) Product VDo
21 FDVDM DPUSBC-T61 +69:49:58.433641 SRC:5 Discover SVIDs USB Product ID: 0x39A30
22 PDCTL  DPUSBC-TE1 +69:49:58.434334 SNK:5 GoodCRC bedDavice : 0x0010
23 PDVDM DPUSBC-T61 +69:49:58.435001 SNK:3 ACK Discover SVIDs
24 EDCTL  DPUSBC-TE1 +69:43:58.435815 SRC:3 GoodCRC = L AE G, Wi (R e e
° - Header: 444Fh
25 FDVDM DPUSBC-T61 +69:49:58.437319 SRC: 6 Discover Modes - Object 1: FF00B041h
26 FDCTL DPUSBC-TE1 +69:49:58.438012 SNK:6 GoodCRC - Object 2: C400043Eh
f 27 PDVDM DPUSBC-T61 +69:49:58.438662 SNK:4 ACK Discover Modes - Object 3: 00000000h
TeSt Setup or 28 PDCTL  DPUSBC-T61 +69:49:58.439490 SRC:4 GoodCRC - Object 4: 9A300010h
. 23 PDVDM DPUSBC-T61 +69:49:58.440990 || SRC:7 Enter Mode 1 Iae CAETSDEZR
Source Analysis M moom  orusmcrel +65:49:50.441689 | it cooteme
31 PDVDM DPUSBC-T61 +69:49:58.442360 SNK:5 ACK Enter Mode 1
(ca pture/Decode 32 FDCTL DPUSBC-T61 +69:49:58.443055 SRC:5 GoodCRC —I < Y 18: SNK:2 ACK Discover Identity I

(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
980 with provided using a custom cable provided by Teledyne
DP 1.4 Video Generator LeCroy. The ACA logs these events and assigns

/ Analyzer module 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.

DisplayPort Monitor

DP Source

Test Setup for Passive Aux Channel
Monitoring



UDPATE! SOURCE ANALYSIS & AUX CHANNEL ANALYSIS

Real Time AnaIyS|s

Analyzer
The 980 DP 1.4 module’s Analyzer enables you to view the
incoming video, link rate, timing, colorimetry and various Z m

other metadata at a glance. The Analyzer provides a basic
confidence test to verify that the incoming video is
essentially correct. The Rx port emulates any EDID 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).

Admin
Display for
ATP Manager

DP HBR3-Capable
Source device
under test

Aux Channel Analyzer (ACA)

The 980 DP 1.4 module’s Auxiliary Channel Analyzer (ACA) feature
enables you to monitor the DP Aux Channel for link training, MST
P TEONELECROY negotiations, HDCP transactions and EDID exchanges between the
M41d Rx port and a source device. The ACA logs the 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.

- Auxmary Channel Analyzer Showing Link Tralnlng
Source Test Setup B e ]

Open Close  Export Options Filter  Find L
[My_DP_ACA_Capture] Events: 356 {1331)
o oemr De-i0 +00:30:45.915707 || E2D Falling zdge B Start Tina: +00:30:50.871183 -
1 DPEP  DP-T10 400:30:50.867851 HFD Rising Rdge Type:
H 2 DPEP  DE-710 +00:30:50.867851 HPD Falling Zdge "‘:“’“‘“‘: z"
itor ot s oy e e —
i - « 4 oAT  DE-710 400:30:50.868068 | > R:200 SINK_COUNT Lat =
| ®® DPCD Editor - (m s P o
IR ) sfiseineRE | Ak BT 08000 o0 02200: Br1.3,preD. pav
oar  pe-ry + 4 | > R:x TRADNING_AUX_RD_miresvaL ze1 2it Name el Dunceintion
Base DSC eDP Ext New Open Save Connect . AT Dr-ri0 wois0iso.sr0ee7 Beaxmr 0 I >
00000h DPCD_REV B 1e ¥ L] DNAT  DP-T10 +00:30:50.870966 > R:0 DPCD_REV el 3-0 Minor Revision .
o ced> 7-3 Magor Revision 1
e R e s 400:30:50.872039 | < Acx 14
e g DOWNSTREAMPORT _PRESENT 1 400:30:50.871210 || > R:2200 DP1.3 DPCD_REV Lel6 LRI e
S 00005h 11| owar |oe-710 400:30:50.871183 ACK 14 1E C4 61 01 00 01 80 00 20 04 08 Bit ¥ime Value Description

00003h MAX DOWNSEREAD

. 12 oar oe-mo 400:30:50.871393 || > R:%0 FEC CAPABILIFY el ||| mmmem e e
i sk lvatny 13 omar  pe-ri0 400:30:50.871466 || < acx Br 7-0 MAX_LINK_RATE 1 8.1 Gbps/lane
. 14 oar oe-mo 400:30:50.871544 | > R:60 DSC SUPPORT Le1s
0 DN STRM PORT PRESENT 0=No - 02202: Max_LANE_CowT
00006h MAIN LINK CHANNEL_CODING o ) N :i A ‘:: :::: :ti:: S 0::;;:," "x:; e ‘:D ARCRIR Bit Name Value Description
-1 DWN_STRM PORT TYPE = DisplayPort = ¥ b > oo_( GURATION ¢ 1 |l =eees cesesecesesessescccecessessees seeee
STy | B FRI SR ET 17  oar pe-710 +00:30:50.872975 | < acx 00 4-0 ax_tane_come 4 4 lanes
00008h  RECEIVE_FORTO_CAP_0 3 FORMAT_CONVERSION 0=mo 10 oar om0 400:30:50.872047 | > R:701 EDP_GENERAL_CAPABILITY_1 Ll 5 POST_LT ADJ_REQ SUP 1)
- - - - 6  TPS3_SUPPORTED (1)
0000Sh RECEIVE_PORTO_CRP 1 19 omar 10 +00:30:50.872120 || < ack 87 N
= S 4 DETAILED CAP INFO AVAILABLE 0 = No = o i ey 5 = 7 RMEANCED_FRAG_CAP xa)
0000Ah  RECEIVE_FORTL_CA?_0 D B omar ome  secmeerme foamar
-5 RESERVED 0 - 109902 X 02203: MAX_DOWNSPREAD
il ) | Cle o Ty e ¥ I 22 DT  DP-T10 400:30:50.872331 || > R:725 EDP_PWMGEN_BIT_COUNT_MIN Le=2 Bit Name Value Description
0000Ch  12C_SPEED CONTROL CRE 23 DNAT  DP-T10 +00:30:50.872403 ek 020c EE e e H e
- O MAX_DORNSPREAD 1w te 0.5
- S « > =
0000Dh  eDF_CONFIGURATION CAP 24 oar D110 00:30:50.872482 Ri2E KX_ALPY_CAPABILITIES L=l 8. bl i
00COER TRAINING_AUX_RD_INTERVAL 25 oar D110 +00:30:50.872854 | < acx 03 3 O aaaeired
o | hrcEn e 26 oar  pe-11o 400:30:50.872624 | > W:116 RX_ALPM_CONPIGURATION Lel 01 3 o masurosn
e +00:30:80.872704 | < acx ‘ O Baserved
Ry | B R () 400:30:50.873436 || > R:63433 Rxstatus Lel 5 Reserved
00621h  msTM_cAE 5 B i ¢ voux MmSTAS Lok TIADITNG o)
00022h  NUMBER_OF_RUDIC_ENDEOINTS 30 e pe-mio 400:30:50.935325 || > R:100 LINK_BN_SET 1=2 T754_SUrroRTID X5
govadh AY_GRANLARITY % mae ome  seoisasnovrse | aisoo sm oo e S Taion Daserips
B ; oar s +00:30: > sx_cor Bit Name e Description
s <
Pl L A THCA LR TR BETOCE] 33 DNAT  DP-T10 400:30:51.030807 < ACK 41 04 00 00 00 00 <
00030k GUID I € > 1i: <Ack1¢ 1z ce 8101 00 01 30 00 20 04 08 00 OC
00054h  RX_GIC_VALUE B
00058k

00059h
00080h Wl
00090h FEC_CAPABILITY 0

Pixel Error Test for Cables and Distribution Devices

Pt The M41d support a Pixel Error test (or a Pseudo-Random Noise
tests for verifying cables and distribution oo

equipment, The test is run in a loopback B -

Link Training Status configuration (not shown). Number of Frames: [ENEEED

Tools: Al_M41d (10.30.196.30) DisplayPort/USBC 1.4 Basic Analyzer RX - RX Femdlsrerdlam Mesn sl % Max Recorded Errors: 1 (1-255)
Port Status
T REFRESH : v N Reference Frame
Lart Continuous: es [4]
RX Main Link Lane Count: 4 Auto:  ON i3
RX Main Link Bandwidth Setting: 8.10Gbps per lane . 7 =
Lane 0: CR done, Channelfg done, Symbol locked [v0, pl] Number of Frames: 100] Name: <Captureds

Lane 1: CR done, Channelgg done, Symbol locked [w0, pl]
Lane 2: CR done, Channelfg done, Symbol locked [w0, pl]
Lane 3: CR done, ChannelfQ done, Symbol locked [w0, pl]

Capture ~ Save  Select

START ANALYSIS
Frames Analyzed: 0

Frames Analyzed: 0 Total Errors: 0

Total Errors: 0

el [ cLose | [close | |




DISPLAY STREAM COMPRESSION (DSC) TESTING

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

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).

Video Generation (DSC/FEC)

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

980 with DisplayPort
Video Generator / Analyzer

_DisplayPort Monitor

Test Setup for Sink Test

DSC Analysis showing Picture Parameter Set (PPS)

DF Capture Viewst

Events/Dala | Frames | DP_DSC_4K_d_Slices_Images [Segment 1 of 2
OpenSegment = Rows  Events | Find  Time HHMM:SSmsusns(ps) =
% b Q@ Q| Marker < ® > Markerz < ® >
01328 (0:0:0.032.470.775.309)
vate
cs
Eroes
Vartars
2u300088 Zn00e1 201077
Link Clock #  TimeStamp: Type
1406268 26300741 0:0:0.032.470.050.617 sz
1406269 26300913 0:0:0.032.470.262.963 ss
1406270 26300314 0:0:0.032.470.264.198 Audio TimeStamp
1408271 26300526 0:0:0.032.470.279.012 s=
1406272 26301045 0:0:0.032.470.425.926 ss
1406273 26301046 0:0:0.032.470.427.160 cTa Audic
1406274 26301058 0:0:0.032.470.441.975 8
1406275 26301421 0:0:0.032.470.850.123 ss
1406276 26301422 0:0:0.032.470.851.358 Picture Parameter Set
1406277 26301464 0:0:0.032.470.943.210 sz
1406278 26311806 0:0:0.032.483.711.111 Bs
1406275 26311807 0:0:0.052.483.712.346 e
1406280 26311808 0:0:0.032.483.713.580 BF
1406281 26311809 0:0:0.032.483.714.815 s
1406202 26311810 0:0:0.032.483.716.049 BS Data
1406283 26313445 0:0:0.032.485.734.568 ss

203028

26301488

o

Open

Find = Goto
26301422

Offset w UL

ALK
W  w m oo

ACA showing DPCD reads for DSC capabilities

[T ACA Data Viewes

Open  Close Expon Options. Fiter
[DSC_FEC] Events: 436 (1357)

Find

< ack
> W11l MSTM CTRL L=1 00

< ack

> RE TRAINING AUX _RD_INTERVAL L=1
< ack 81

> R:0 DECD_REV L=l

< ack 14

> R:2200 DF1.3 DECD_FEV Le1§

> R:30 FEC_CAEABILITY Lel
< ack BF
> R:60 DSC SUEFORT =15

> W:600 SINK_SET_FOWER L=l OL
< ack

> W11l MSTM CTRL L=1 00

< ack

> R:200 SINK_COUNT L=

< ACK 41 00 02 00 B0 02

> RE TRAINING AUX _RD_INTERVAL L=1
< ack 81

> R:0 DECD_REV L=l

< acKk 14

> R:2200 DF1.3 DECD_REV L=1

> B30 FEC_CAEABILITY Lel
< ack BF

> R:60 DSC SUEFORT =15

< ACK 14 15 c4 81 01 00 0L BO 00 20.

< ACK 14 15 cd 81 01 00 0L B0 00 20.

©00£0: DSC SURFORT

Reply to Read Request

[= IS
I}
j Start Time: +00:03:14 815507 -
Type: Native
3 Direction: Reply
nd: ACK

Valus Deseription

o 0 DSt Support
1 DsC Pass-through
2 Dynamic PPS Update Crp->Cmp

3 Dynanic PPS Updats UnCmp->CTp

0061: DSC ALGORITRM REVISION

¥(1)

0 Reserved
0 Reserved

Valus Deseription

3-0 Version Maj

7-4 Version Minor

00062: DSC RC BUFFER BLOCK SIZE
Bit MName

1
2

Value Description

1-0 Block Size

PR

3 eexe
Reserved

DSC / FEC Video Generation

Bl Generator

Format

Link Train

Settings [N

in Use:

4KCIrSqd22.dpx

2KCIrSq.dpx

8KCIrSqd22.dpx

Master1080p.dpx

Sunset1080pd22.dpx

2160p30 2160p60 2160p120

Ma

gic=XPDS
pix Geometry=3840x2160

Pattern

Import DPX

Available Images

2KCIr$qa22 dpx
SKCIrSa.dpx
BlueFrame 1080p.dpx

RedFrame1080p.dpx

4K_Master dpx
5kCIrSq422.dpx
BlueFrame1080p422.dpx

RedF rame1080p422.dpx

Delete

4kClrSq.dpx

8KCIrSa.dpx

Disconnect

Refresh
Refresh

Count: 18

CBar1080p.dpx

Sunset1080p.dpx

test_zone.dpx

Allowed Form|

4K_144

Colorimetry=CB, ¥, CR)

DSC Settings
Parameters
Color Mode
RGB
444
4:2:2 Simple

4:2:2 Native

4:2:0 Native

Bits Per Component

Bo

its/Pixel

En 8.0625| »

Custom

Slice Width (pixels)
-« 960, »
Slice Height (pixels)
& | 2160| »
Block Prediction

(el Disable

Line Buffer Bit Depth
819
1213 14 15

0 1




DISPLAY STREAM COMPRESSION (DSC) COMPLIANCE

DSC Compliance DSC Sink Tests
The 980 DSC source and sink compliance tests are ideal for 0P 148 D5 SkCTAL - o o«
pre-testing your DisplayPort source, sink or repeater product L ———

> 4.6.1.6: DSC PPS Native 4:2:2 flag verification

> 4.6.1.7: DSC PPS Native 4:2:0 flag verification

> 4.6.1.8: DSC PPS convert RGB flag verification for DSC Algorithm revision 1.1

> 4.6.1.9: DSC PPS (YCbCr 4:4:4 convert RGB = 0) flag verification for DSC Algorithm revision 1.1

prior to submission to an Authorized Test Center for approval. LI Options
Pre-testing provides assurance that your product will pass at » 56.1.1:DSC capabililty verification 1
. . > 5.6.1.2: DSC RGB color depth test 1
the ATC when submitted. The compliance tests enable you to - 5.6.1.3: DSC RGB Block prediction test 1 ¥
. .. . » 5,6.1.4: DSC RGB bits-per-pixel i |7
view the auxiliary channel analyzer traces logged during the R —
R R i > 5.6.1.6: DSC RGB lanes test 1V
test to help diagnose the cause of compliance test failures. — —
(Refer to the test Setups on the preVIOUS page_) > 5.6.1.8: DSC YCbCr 4:4:4 B!uck prer:liclion test 1 :
> 5.6.1.9: DSC YCbCr 4:4:4 bits-per-pixel test 1
s 5.6.1.10: DSC YCbCr 4:4:4 slice test 1 ¥
> 5.6.1.11: DSC YCbCr 4:4:4 lanes test 1 ¥
DSC SO urce TeStS > 5.6.1.12: DSC Simple 4:2:2 color depth test il [
{8 DP 142 DSC Source CTRI.1 _ o x > 5.6.1.13: DSC Simple 4:2:2 Block prediction test 1 ¥
e ALM3[10.20.19620) = Connect > 5.6.1.14: DSC Simple 4:2:2 bits-per-pixel test 1 ¥
— el . 5,6,1.15: DSC Simple 4:2:2 slice test 1 ¥
> 5.6.1.16: DSC Simple 4:2:2 lanes test 1V
Esiact s . 5..1.17: DSC Native 4:2:2 color depth test 1 ¥
- DT61 T — - > 5.6.1.18: DSC Native 4:2:2 Block prediction test 1 ¥
> 4611 enable sequence verification > 5.6.1.19: DSC Native 4:2:2 bits-per-pixel- 1 ¥
> 4.6.1.2: DSC PPS block prediction flag verification - . 5_5_:_20: DSC N::::: 4:2:2 B:'it:e[::;:alxe =t 1 ¥
> 4.6.1.3: DSC PPS convert RGB flag verification v »  5.6.1.21: DSC Native 4:2:2 lanes test 1 v .
> 4.6.1.4: DSC PPS (YCbCr 4:4:4 convert RGB = 0) flag verification v
14
4
U4
14
'

1
1
i
-
> 4.6.1.5: DSC PPS Simple 4:2:2 flag verification 1
1
1
i
1

DSC Source Tests - Test Results DSC Sink Tests — Test Results

1= Compliance Test Results Viewer [

Compliance Test Results

Results Name: TENV-DSC_2 Sample Manufacturer: Nividia DP/MST/HBR3
Results Name: DUT1_DSC_TEST ALL Manufacturer: [0 HTML Report

Date Tested: January 23, 2019 10:55 AM Model Name:
Overall Status: SET TN R S  Fort Tested: 1 SN (CTctabe U i o
Overall Status: QEISOEIL] Poctifesict T
) Test Name / Details Test Results.
4@ 1ter 01:  Test Name / Details Status -
4 © 01: [1] DSC Test 1 lane count = 2 and lane rate = 8.10 5 DSC RGB bits-per-pixel test

]

0
sQuuoonouunneoononu oo @Oonaoonn

Source DUT reads FEC CAPABILITY register 0xS0h.
Source DUT sets FEC READY before link training to FEC CONFIGURATION register.
PPS validation successful. No error found.
4.6.1.2: DSC PPS block prediction flag verification
4@ Iter 01:
4 © 0i: [1] DSC Test 2 for lane count = 2 and lane rate = 8.10
. Source DUT reads FEC CAPABILITY register Ox90n.
. Source DUT sets FEC READY before link training to FEC CONFIGURATION register.
, PPS validation successful. No error found.
Refrence sink does not support block prediction. Source DUT sends PPS with block prediction disable.
4194.6.1.3: DSC PPS convert RGB flag verification
2@ 1ter 0
> © 01: [1] DSC Test 2 for lane count = 2 and lane rate = 8.10
4 © 02: [2] For RGB and color depth bits-per—component 8

© PPS validation suecessful. No error found.

4

5: DSC RGB slice test
.6: DSC RGB lanes test
7

8

¥CbCr 4:4:4 color depth test
4 Block prediction test

4 bits-per-pixel test

:4 slice test

11: DSG YCber 4:4:4 lanes test

12: DSC simple color depth test

13: DSC simple Block prediction test
14: DSC Simple bits-per-pixel test
15: DSC Simple slice test

16: DSC simple lanes test

Native color depth test

18: DSC Native Block prediction test
19: DSC Native bits-per-pixel-test
20: DSC Native slice test

21: DSC Native lanes test

22: DSC Native color depth test

23: DSC Native Block prediction test
24: DSC Native bits-per-pixel test
25: DSC Native slice test

26: DSC Native lanes test

1: DSC Height test

2: DSC Padding test

3: DSC RGB min and max bits-per-pixel test
01:

1: Initial Link Training at maximum link rate and lane sount]
HPD is asserted

Refrence sink only supports RGB. Source DUT sends PPS with covert rgb set.
Source DUT sends bits-per-Component 6.

User indicatied that image looks ok and distortion free.

[3] For RGB and color depth bits-per-component 10

[4] For RGB and color depth bits-per-component 12

@0
@ o
.6.1. DsC PPS (¥ChCr 4:4:4 convert RGB = 0) flag verification

ter 01:
4 © 01: [1] DSC Test 2 for lane count = 2 and lane rate = §.10

Source DUT reads FEC CAPABILITY register Ox90n.

Source DUT sets FEC_READY before link training to FEC CONFIGURATION register.
:4 and color depth bits-per-component 8
[3] For YCbCr 4:4:4 and color depth bits-per-component 10
[4] For ycbcr 4 and color depth bits-per-component 12
DSC PPS Simple 4:2:2 flag verification

BRI R R R R R
mwwwwmwwwmwwwwm
SO0OSRBBBBD BB DN N

-

NRNRMRERRRHBRERRERRRHEBR R R R R RR
=
=
=]
@
Q

b
3

L - N - O - - - R N - A Y - -

© 01: [1] DSC Test 2 for lane count = 2 and lane rate = 8.10
4 © 02: [2] For Simple 4:2:2 and color depth bits-per-component 8
, PPS validation successful. No error found.
© Refrence sink only supports RGB and Simple 4:2:2. Source DUT sends PES with simple 422 set.
) Source DUT sends bits-per-Component §.
© User indicatied that image looks ok and distortion free.
:2 and color depth bits-per—component 10
and color depth bits-per—component 12
2 flag verification

v o

& Reference Source receives AUX ACKR at 1 attempts

Ul o Reference Source receives AUX ACK from either write request
© AUX Read 0x2201 (MAX LINK RATE) — Oxle

© AUX Read 0x2202 (MAX LANE COUNT) = Oxcd

» Link Training at lane count 4 and link rate 8.1 successful
Timing 1920x1080p@60Hz bpc 8 bpp 8.000 CRC check or W
Timing 1520x1080p@E0Hz bpc & bpp 24.000 CRC check or [EEEEE
Timing 1520x1080p@60Hz bpc 10 bpp §.000 CRC check er
Timing 1520x1080p@60Hz bpe 10 bpp 30.000 CRC cheeck o
Timing 1820x1080p@60Hz bpc 12 bpp 8.000 CRC check or
Timing 1820x1080p@60Hz bpc 12 bpp 32.000 CRC check o
b §= 5.6.2.4: DSC ¥YCbCr 4:4:4 min and max bits-per-pixel test

Open ACA Data
Instrument: [PGSOB[030296271 =] i Continue Test Exceution

I Instrument: | SS980B [10.30.196.39] ~| i Continue Test Execution
I [ e




DP 1.4 LINK LAYER SOURCE COMPLIANCE

Source Link Layer Compliance DP 1.4 Source Link Layer Compliance - Test Selection
The 980 DP source HBR3 link layer compliance tests are W r s sasce T om0 R

Instrument:  ALLM41d[10.30.196.30] = Connect

approved by VESA and are ideal for self-testing or pre- COF Entry

Select All " Options EXECUTE TESTS

testing your HBR3-capable DisplayPort 1.4 source product ~ AUXRd. after HPD -
. . . . > 4.2.1.1: Source DUT Retry on No-Reply During AUX Read after HPD Plug Event 1¥
prior to submission to an Authorized Test Center for . 421.2: Source Retry on Invalid Reply During AUX Read after HPD Plug Event 1 v
. . > 4.2.1.3: Source Device HPD Event Pulse Length Test 1 ¥
approval. Pre-testing provides added assurance that your » 42.1.4: Source Device IRQ_HPD Pulse Length Test 1 ¥
. . > 4.2.1.5: Source Device Inactive HPD / Inactive AUX Test 1 ¥

product will pass at the ATC when submitted. The - EDID and DPCD Rd.
. . . > 4.2.2.1: DPCD Receiver Capability and EDID Read upon HPD Plug Event I
compliance tests (below right) enable you to view the . 4.2.2.2: DPCD Extended Receiver Capability and EDID Read upon HPD Plug Event 1
. . . . > 4223 EDID Read N
captured data and detailed test results which help pinpoint + 4.2.2.4: EDID Read Failure #1: [2C-Over-AUX NACK e
. . . > 4.22.5: EDID Read Failure #2: |2C-Over-AUX DEFER HE
the cause of compliance test failures. The link layer © 42.2.6: EDID Corruption Detection 1 v
. . . > 4.2.2.7: Branch Device Detection upon HPD Plug Event e
compliance test suite now includes tests for forward error . 42.2.8: EDID Read on IRQ HPD Event after Branch Device Detection 1 ¥
. . . > 4.2.2.9: E-DDC Four Block EDID Read 1 ¥
correction (FEC) You can I|nk to the aux Channel traces In > 4.2.2.10: Link Status/Adjust Request AUX read interval during Link Training 1 ¥
X ~  Link Training

the Aux Channel Analyzer (ACA) to view the root cause of > 4.3.1.1: Successful Link Training at All Supported Lane Counts and Link Speeds 1 ¥
3 > 4.3.1.2: Successful Link Training Upon HPD Plug Event 1 v
failures (beIOW) . > 4.3.1.3: Successful Link Training (Higher Differential Voltage Swing during Clock Recovery) 1 v
> 4.3.1.4: Successful Link Training to a Lower Link Rate #1: Iterate at Maximum Voltage Swing 1 ¥

> 4.3.1.5: Successful Link Training to a Lower Link Rate #2: Iterate at Minimum Voltage Swing 1 ¥ v

DP Source

980 DP 1.4 Video DP 1.4 Source Link Layer Compliance Test
Generator /

Analyzer module

(= [ o

DP 1.4 Source (1.4 Core R1.0) Compliance Test Results

1=/ Compliance Test Results Viewer

pr— Resuits Name: 03_27_2018 15 33 45 Manufacturer:
Date Tested: March 27, 2018 3:33 PM Model Name:
- Overall Status: EEEEICTY SN S  Port Tested: 1
» Test Name / Details [£] Status
4]74.3.2.1: Successful Link Re-training After IRQ HPD Pulse Due to Loss of Symbol Pass
4 @ 1ter 01 -
» © 01: (1] Link Maintenance test for lane count = 4 and lane rate = 8.10 f
v © 02: (2] After Sym lock error on lane 1, Link Maintenance test for lane cou | Pass |
b (3] After Sym lock error on lane 2, Link Maintenance test for lane cou | pass A

v © 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 lans 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.

Test Setup for
Source Compliance
(Capture/Decode 2 Tox mmceemsca on a1 sorsee womer.

o Training pattern 2 or 3 or 4 detected after Tratning pattern 1.
Por HERS source Training pattern 4 deteoted.
Equalization succeeded on all active lanes.
Symbol lock succeeded on all active lanes.
® All Lanes are Aligned and skewed.
o Link compliance training test completed successfully.
@ Link training cowpleted in 19.76 ms, which exceeds the 10ms guideline.
2.2: Successful Link Re-training After IRQ HPD Pulse Due to Loss of Clock R
.2.3: successful Link Re-training After IRQ HPD Pulse Due to Loss of Inter-1
2
2

5 Source DUT start link training..
Source DUT sets link bw and lane count before TPL is set.

DP Aux Channel Traces — From LLC Test

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

[ ach Dwta viewsr o  x .2.5: Lane Count Reduction and Increase.
Open Close Expot  Options | Fiter Find »
 (ACA4.5.1.10,01] Events: 266 Open ACA Data essful Link Re-training After RQ se

39 DNAT  DP-R31 400:08:25.992423 < ACK Start Time: 400:08:26.210863

Ry e iR S XD a Hipe: Makive Instrument: |SS380B [10.30.196.39] ~| © Continue Test Execution

@ mar DrmL  +00:08:25 952556 sizactions Mgy

42 omr DRIl +00:08:26.000182 . Commend

43 DPLT  DP-R3L +00:08:26.000262 Beply £ mad Saqast

44 DRT DPR3L  +00:08:26.000332 : .

45 oMz DRRsL  +00:08:26.000432 | < Ack B Valus Description

46 DPLT DE-R3L  500:08:26.196611 | > W:102 TRADNING PATTRRN SET: Lel 21 [l memen mmmmemeeeemeemeeeeeeeeees e

47 omr De-RSL  +00:08:26.136886 | < Acx o : Aoy soE ()

48 oFT  DE-RIL 400:08:26.197116 | > W:103 TRAINING_LANEO_SET L=4 00 00 00 00 ; FOST_LE_ADJ_REQ_IN_FROGKESS "(:' et

45 omr De-RsL  +00:08:26.197415 | < ACK 4 K pmtor

S0 DR DR-RSL  +00:08:26.201432 | > R:202 LANEO_ ) sTATUS: Le2 H o) Reseived

st omr De-R3t  +00:08:26.201675 | < oErER s 0 Reserved

S2 DRLT DE-R3L  400:08:26.202147 | > R:202 1ANEO_1_STATUS: L2 & DOWNSTREA PORT_STATUS CEMNGED N(0)

3 DPLT DE-R3L 400:08:26.202414 < DEFER [ St e o o)

54 DR DP-R3L  400:08:26,202879 | > R:202 LANEO 1 STATUS: Le2 oToR et smavd

S5 omr DRRSL  +00:08:26,203146 | < oxrmn Bit Mame Value Description

S6  DRT DRI 400:08:26.203614 | > R:202 1MMEO) smATUS: e2 [ weee- e

$7 e De-R3L  +00:08:26.203881 | < oErEm o meczIve zoss o smazus X

56 oPLT DE-RSL  00-08:26.204348 | > R:202 LANEO_1_STATUS: T2 L e v SR <

S5 R DR-RSL  400:08:26.204615 | < oxrem 3 e e

& omr bR +00:08:26,205080 | > R:202 1LANRO_3_sTATUS: Lm2 H o esarved

61 DR DR-RIL  400:08:26.205347 | < oErER s 0 Reserved

62  DPLT DE-R3L $00:08:26.205820 || > R:202 LANEO_1_STATUS: La2 € O Reserved

3 DPLT  DP-R31 +00:08:26.206087 < ACK 01 00 2 L

6 DRLT  DP-R3L 400:08:26.206229 | > W:102 TRAINING_PATTERN_SET: Lel 07 190005 [90) 0D:93: == == ==:==.==1{ 1

6  omr DR-R3L  +00:08:26.206305 | < AcK

6  DRLT DE-R3L  +00:08:26.206338 | > §:103 TRAINING LMRO_SET Led 00 00 0O 00

€ oRr De-RSL  400:08:26.206491 | < Acx

€  DRT DE-RSL  $00:08:26.210601 | > R:202 LANEO_1 STATUS: 13

€ DRz DRI 400:08:26.210673 | < AcK 01 00 00

70 omr  or-Rs 0:08:26.210791 || > R:204 1ANE_ALTGH_STATUS UPOATED 1e2

73 DRT DE-RSL  400:08:26.211046 < > =




DP 1.4 LINK LAYER SINK COMPLIANCE

Sink Link Layer Compliance DP 1.4 Link Layer Compliance - Test Selection
The 980 DP sink (display) link layer compliance tests are [Sor s o L

Instrument: Al_M41d [10.30.196.30] = Connect

ideal for pre-testing your DisplayPort 1.4 display product EDGERY

. o . Select All ® Options I
prior to submission to an Authorized Test Center for * AUK Ch. Proto. P
i i > 5.2.1.1: Read One Byte from Valid DPCD Address e
approval. Pre-testing provides added assurance that your . 5.2.1.2: DPCD Receiver Capability Read (Read 12 Bytes from Valid DPCD Address) 1V
. ) > 5.2.1.3: Write One Byte to Valid DPCD Address 1 V’
product will pass at the ATC when submitted. The © 5.2.1.4: Write Nine Bytes to Valid DPCD Addresses 1
i ) i > 5.2.1.5: Write EDID Offset (One Byte 12C-Over-AUX Write) 1
compliance tests (below right) enable you to view the © 5.2.1.6: Read One EDID Byte (One Byte 2C-Over-AUX Read) i
. . . . . 52.1.7:EDID Read 1 ¥
captured data and detailed test results which help pinpoint - 5.2.1.8: lllegal AUX Request Syntax 1Y
. . . > 5.2.1.9: Glitch Rejection 1
the cause of compliance test failures. The link layer . 5.2.1.10: Interleaved EDID and DPCD Receiver Capability Read 1
) . . > 5.2.1.11: Downstream Stop on MOT Reset e
compliance test suite now includes tests for forward error - 52.1.12: Downstream Stop on Timeout 1 ¥
. . . - Sink DPCD Field Impl.
correction (FEC). You can link to the aux channel traces in - 5.2.2.1: Sink Organizationally Unique Identifier (OUI) 1.
. . 5.2.2.2: Sink Count 1 v
the Aux Channel Analyzer (ACA) to view the root cause of 5223 Sink Status 1 v
. » 5.2.2.4: Sink Error Count 1 ¥
failures (below). - 5.2.2.5:DPCD Address Range iV
> 5.2.2.6: Number of Receiver Ports 1 ¥
> 5.2,2.7: Main Link Channel Coding 1Y
. 5.2.2.8: ESI Field Mapping 1 ¥ v
980 with —

DP 1.4 Video Generator
/ Analyzer module

DisplayPort Monitor . .
PEEEENT AR DP 1.4 Link Layer Compliance - Test Results

—
T Comparce Test et Viewer 11— )
[ orisin s core 0 Comtmmcs oo ]
Results Name: 03_27_2018 15 56 17_sink Manufacturer: () HTML Repart
Date Tested: March 27, 2018 3:56 PM Model Mame:
Overall Status: ST WOy TR Port Tested: 1
Test Results
Test Hame / Details a
«[F5.3.1.1: 1 Link Lane Counts and Link Speeds
4 @ Tter 01: —

for lsn
t for 1
st for
for
st for

o

for
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Test Setup for Sink Test

5 : Successful Link Training with Request of Higher Differential voltage
5 : Successful Link Training to a Lower Link Rate Due to Clock Recovery L
5 : Successful Link Training with Request of a Change to Pre-Emphasis and

4@ rrer 01: .

01: Link Training test for lane count = 4 and lane rate = 8.10

DP Aux Channel Traces — From LLC Test ! e T

* Reference Source receives AUX ACK from either write request

0 ACh Data Viewer - 8 X * AUX Read 0x2201 (MAX_LINK RATE) - Oxle
Open Close Expot | Options  Filer Find b * AUX Read 0x2202 (MAX LANE COUNT) = Oxcd
[My_DP_ACA Capture] Events: 356 (1331) CR lock succesded on lane 0
o e 400:30:45.915707 || 520 Falling zdge ° Start Tine: 400:30:50 871183 - I 1 1terations to achieve CR 1ock at VOLTAGE SWING SET - 0 on lans O
1 ome ormo 400:30:50.867851 || WD Rising Bdge Native f e e = LS i
2 oemr  DE-710 400:30:50.8¢7851 || 5PD Falling Zdge St et
3 ome ormo 400:30:50.867652 || WD Rising Bdge = m:z
4+ oar oemo 400:30:50.868068 || > R:200 SDXK_COUNT 1a
s oar ormo 400:30:50.865141 ] < ACK 41 04 G0 00 50 00 e Instrument: |SS3808 [1030.196.35]
¢ oar oemo 400:30:50.870824 || > R:E TRADNING_AUX_FD_INTERVAL Lel Bt wam " Value Descigtlon
7 oar oemo +00:30:50.870897 B<aexor e e el
s oar 400:30:50.870366 || > R:0 DPCD_REV Le1 3-0 ainor Revision .
7-4 Major Revision 1

13 mar oe-mi0  +00:30:50.871466 | < ack ar 7-0 ax_uawx_paTE 1 5.1 Gepe/lane

14 AT DP-TIo  +00:30:50.871544 || > R:60 DSC SUPRORT Le1s

15 mar op-710  +00:30:50.871617 [| < Ack 01 21 03 77 8 07 01 00 00 1¢ op zx ... [ 02202 MAXLAE cont i

16 DA DP-TIo  400:30:50.671906 | > RiD eDPcoNPIGURATION AP el | oot T

17 mar oe-mo  +00:30:50.871975 | < acx 00 420 sax_tave_come 4 4 lanes

10 mOT DRMO  400:30150.872047 ] > Ri701 EDP_GRNERAL CAPABILITY 2 Lal s rost ur Aby_Rag_sur )

I bar oeme  sasoseman | <am st ¢ memmem b

20 DNAT DP-TI0  400:30:50.872188 || > Ri702 EDR_BACKLIGHT_ADI_CAPS Led ECED_FRNGE

21 mar oe-mo  +00:30:50.872261 f < ack 22 AR

22 mar ormo  400:30:50.972331 || > R:725 mon_mescmn_are_cowe san 1z it ame Value Description

2 mar or-mo  s00:30:50.872403 f<acxozoc [N e e

20 Dar DP-TI0 4013050672492 | > Ri2B RX_ALM_CAPABILITIES Le1 o iax pomeHmn 10 to 0.5

25 Dor oe-mo  +00:30:50.872554 | < ack 03 51 CEEAL AN s AR et

26 Dar DE-TI0 4003050872624 | > Wi116 RX ALPM_CONPIGURATION Lel O1 : s v

2 ooar ormo  +00:30:50.872704 | < Ak . o Reserved

28 DR DP-TI0  400:30:50.873436 | > R:65433 Rxstatus tel s o meserved

29 omce or-m10 +00:30:50.873509 || < AcK 00 _" =i sﬁ:lmsnn)m_'ruxxma :x;

30 DT oP-Ta0  +00:30:50.935325 | > R:100 Lowk B ser 1ez B

31 omT DP-TI0  400:30:50.935398 | < Ak 1k 04 02208: wome

32 mar oe-zi0 +00:30:52.030734 | > R:200 SDK_counT 1e6 it ame Value escription v
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HDCP 2.2 SOURCE, SINK & REPEATER COMPLIANCE

HDCP 2.2 Compliance

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 (not shown) during the test to help diagnose the
cause of compliance test failures.

DP Source

980 DP 1.4 Video

Generator /

Analyzer module
>l

Test Setup for
Source Analysis
(Capture/Decode

980 with
DP 1.4 Video Generator
/ Analyzer module

ez

DisplayPort Monitor

Test Setup for Sink Test

HDCP 2.2 Sink Tests - Test Selection

| S DPHDCP23TXCT 11 - ] X

Instrument:  Al_M41d[10.30.196.30] = Connect

Select All ®

EXECUTE TESTS

~  TX with Receiver -

1A-01: Regular Procedure: With previously connected Receiver (With stored Km) v
> 1A-02: Regular Procedure: With newly connected Receiver (Without stored Km) v
> 1A-03: Regular Procedure: Receiver di after AKE_Init v
> 1A-04: Regular Procedure: Receiver disconnect after Km v
> 1A-05: Regular Procedure: Receiver di t after locality check v
> 1A-06: Regular Procedure: Receiver disconnect after Ks E
> 1A-07: Regular Procedure: Receiver sends REAUTH_REQ after Ks v
> 1A-08: Irregular Procedure: Verify Receiver Certificate ¥
1A-09: Irregular Procedure: SRM v
~ 1A-10: Irregular Procedure: Invalid H' v
« Iter 01: Invalid H' v
= Iter 02: H' Timeout with previously paired Recv Id L4
= Iter 03: H' Timeout with previously unpaired Recv Id v
> 1A-11: Irregular Procedure: Pairing Failure v
> 1A-12: Irregular Procedure: Locality Failure v
~ 1A-13: Regular Procedure - Encryption Disable Bootstrapping v
« Iter 01: Encryption Disable Bootstrapping not supported: Automatic PASS(SKIP) v
~  TX with Repeater
» 1B-01: Regular Procedure: With Repeater v
> 1B-02: Irregular Procedure: Timeout of Receiver ID list v
> 1B-03: Irregular Procedure: Verify V' v 5

HDCP 2.2 Source Tests - Test Selection

| % DPHDCP 23 TXCT 11

Instrument

AIM41d[10.30.196.30] » Connect

Select All x

~  TX with Receiver

1A-01: Regular Procedure: With previously connected Receiver (With stored Km)
1A-02: Regular Procedure: With newly connected Receiver (Without stored Km)
1A-03: Regular Procedure: Receiver disconnect after AKE_Init

1A-04: Regular Procedure: Receiver disconnect 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'

= Iter 01: Invalid H'

« Iter 02: H' Timeout with previously paired Recv Id

= Iter 03: H' Timeout with previously unpaired Recv Id

1A-17: Irregular Procedure: Pairing Failure

1A-12: Irregular Procedure: Locality Failure

1A-13: Regular Procedure - Encryption Disable Bootstrapping

+ Iter 01: Encryption Disable Bootstrapping not supported: Automatic PASS(SKIP)

~ TX with Repeater

1B-07: Regular Procedure: With Repeater
1B-02: Irregular Procedure: Timeout of Receiver ID list
1B-03: Irregular Procedure: Verify V'

EXECUTE TESTS

<

L A

A T

L 4sg

W

HDCP 2.2 Source Tests - Test Results

Results Namme: Acrve, OF_HCDF Sre Resuit 3
Date Tested: January 20, 2017 £:33 P
OveraliStatus: CTS L0 - Incomplete

Test Heme / Details o
1= 1A-01: Regular Procedure: With previously connected Receiver (With stored Km]

@ tter o1: =

I= 1a-02: Regular

: With newly Recelver (Without stored Km)

« |2 1a-03: Regular Procedure: Receiver disconnect after AKE Init
4@ 1ter 01 -

+ T AUTH:MSG:HFD_DIS ts:7361890363.44 us
UHADTH: 12

@ e

TX UNAUTH:MSG RD:EFD_DIS t3:0.00 us
* TH UNAUTH:MSG RD:INVALID VER ts:32966939792173899.00 us
+ BX UNAUTH: :ENTER Repino DevCat:0 Dep:D
+ RX UNAUTH:NO VIDEO Present
» TH UNADTH:MSG RD:VALID_VER ts:1563830841.60 us

TX UNAUTH:MSG RD:HPD_EN ta:71568050977.44 us

TH UNADTH:ARE_INIT t3:7565691379.20 us
* TX UNAUTH:MSG BD:AKE Init ts:7563891379.20 us
+ RX UNAUTH:RCVD:ARE Init ta:7363831317.76 us

Rt DMAUTE: 4 #Tast. Cond.++ hpd

TH UMAUTH:MSG RD:HPD DIS tx:7565893528.96 us

TH UNAUTH:MSG RCVD:ARE_Sena_Cert t3:0.00 us
TH UMAUTH:RxCaps 2 0 2

Fa116d to VErify the SIGNATOTS on RECSIVEr COTTiFiCats
* TX UNAUTH:MSG BD:VALID VER ts:7567892224.00 us
+ TX UNAUTH:MSG RD:EFD EN ta:7365832382.72 us
+ R DMAUTH:RCVD:ARE_Tnit te:7568892633.28 us

ake_tnit

R UNADTH:Encryption Disapled
* BX ARE::enter
: Regular Procedure:
: Reqular Procedure:
: Reqular Procedurs
Reqular Procedurs:
: Irregular Procedure:
: Irregular Procedure:
: Irreqular Procedure:
: Irregular Procedure:
: Irregular Procsdure:
: Reqular Procedure

X UMAUTH: #+Test Cond

Receiver disconnect after Km

Recelver disconnect after locality check
Receiver disconnect after Ks

Receiver sends REAUTH REQ after Ks
Verify Receiver certificate

sRM

Invalid H'

Pairing Failure

Locality Failurs

Encryption Disable Bootstrapping

Statas

Incomplete

Incomplete

HDCP 2.2 Sink Tests — Test Results

|=! Compliance Test Results Viewer

Results Name: Acme_XYZ_HDCP_22_DP._Sink 1
Date Tested: January 24, 2017 11:51 AM
Overall Status: CTS 1.0 - Incomplete

B Sl T ———

Manufacturer: Acme
Model Name: XYZ
Port Tested: 1

Test Name / Details

2C-01: Regular Procedure — With transmitter Pass
2¢-02: Irregular Procedure - New Authentication after AKE Init .~ pass
2¢-03: Irregular Procedure - New Authentication during Locality Check | Pass |
2¢-04: Irregular Procedure - New Authentication after SKE Send Eks ~ pass
@ rter 01: Pass

@ x:EPD: :ENTER
» TX HPD:*#Test Cond.** ake init

@ TX UNAUTH: :ENTER

> RX MSG RD:ENC DIS ts:92078933053.44 us

> Encryption Disabled

© TX UNAUTH:ARE_TNIT ts:92080432230.40 us

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

© BX AUTH:MSG RCVD:AKE Init ts:92080432179.20 us

© HDCP2RX:UNAUTH Rep:no DevCnt:3l Dep:d

° MSG RCVD:AKE_Init ts:92080432179.20 us

@ RX MSGR:WROTE to DPCD:ARE_Send Cert:534 ts:92080432414.72
> TX UNAUTH:MSG RCVD:ARE_Send Cert ts:92080491888.64 us

» TX UNAUTH:Rrx ff,ca,f8,b,25,672,82,12

© TX UNAUTH:RxCaps 2 0 2

© BX:AKE:MSG SND:AKE_Send Cert ts:92080505088.00 us

© MSG RCVD:AKE_Stored km ts:92080506019.84 us

» TX ARE:Snd Stored KM ts:92080506081.28 us

@ RX MSGR:WROTE to DPCD:ARE_Send H_prime:33 ts:92080506091.52
5 TX ARE:MSG:AKE_Stored km ts:92080506081.28 us

» TX ARE:MSG RCVD:ARE Send H prime ts:92080510832.64 us

© TX LC:Snd LC Init ts:92080511946.80 us

© TX LC:MSG:LC Init ts:92080511948.80 us

© MSG RCVD:LC_Init ts:92080511887.36 us

» RX MSGR:WROTE to DPCD:LC_Send L prime:33 ts:92080512256.00
* RH:SKE: MSG SND:ARE_Send H prime ts:92080511887.36 us

:

=Ra=)

[0 HTML Report

Status a




EMBEDDED DISPLAYPORT (EDP) 1.4B TESTING

Embedded DisplayPort eDP - ALPM
The 980 DP 1.4 USB-C/eDP Video Generator / Analyzer supports
testing of both eDP source and display subsystems. A standard DP

Press to
Causa Evant

connection from the 980 DP 1.4 eDP-capable module to a test fixture Gy E) e oy s
is required to enable connection to the eDP subsystem. For display . ————
panel TCON testing, once the connection is made, you can use the 0 Dscade & TE i
Advanced Link Power Management (ALPM) feature to test the O © e
display’s ALPM function (right) and run any other video tests using e

= AUX_PHY_WAKE

the DP 1.4 module’s Video Generation function. For eDP source
subsystem testing, you can monitor the link training and ALPM state
and run captures for analysis, etc. The test setups are shown below.

980 w/ DP 1.4 eDP Video

Generator / Analyzer Test Display
Fixture 1CO_ Panel
DP Cable
il - £ Uﬂcﬂlh(ﬁlbﬁ):afwamnw
Test Setup for eDP TCON Display Subsystem ‘

Voltage Swing Level Pre-emphasis Level
n: :: 1203

ees G e
980 w/ DP 1.4 eDP Video -

Generator / Analyzer

Notebook PC
Motherboard or Video

Subsystem
Video/ |DP oreDP
Graphics Source
P""‘G“i:i"‘-‘ Function
n
(GPU) T_est
Fixture
Test Setup for testing eDP source Subsystem “’;ﬁum;.“m""
eDP Fast Link Training i
The 980 DP 1.4 USB-C/eDP Video Generator / Analyzer supports W o mee
fast link training acting either as an eDP source subsystem or an S
eDP display subsystem. The module emulates the necessary Fast . |
Link training DPCF) reglsters than tejstmg a dilsplay you can select eDP Tx Backlight Control
the Lane Count, Link rate (including “intermediate “eDP lane rates), o
Voltage Swing, Pre-Emphasis and Training Test Pattern. You can o i s _
monitor the Aux Channel transactions with the 980 Aux Channel B
Analyzer utility. (eDP Fast Link Training Source test not shown.) : ot Dty Cyote T,
eDP Tx Backlight Control e

Pre-Scaling Frequency Divider
(1 - 253)

The 980 DP 1.4 USB-C/eDP module supports testing of the eDP ‘ W
backlight control function on eDP TCON display subsystems. ] ST
Backlight control is supported through the Aux Channel and the
backlight control lead. The connection is made through the module’s
eDP header pins on the faceplate. You can select between High and
Low backlight enable, set the PWM duty cycle, pre-scaling and PWM
generator divider.




SPECIFICATIONS

DisplayPort 1.4 / USB-C/ eDP Module

Version
Standard Formats
Connectors/Ports

DP Full-Size

USB-C

eDP Header

Aux Chan Adjunct Board
Protocol

Video Data Rates

Color Depths

Video Encoding

Video Sampling Modes
HDCP

Audio

Capture memory

Options

DisplayPort Tx / Rx

DP Passive Aux Channel Analyzer

DP Capture Analysis of DSC Streams

DP Video Generation of DSC/FEC
Streams

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 1.4 Sink EDID Compliance.
DP 1.4 Source EDID Comp.

DP 1.4 Source DSC/FEC Compliance
DP 1.4 Sink DSC/FEC Compliance

Embedded DisplayPort (eDP) 1.4b

980 Test Platforms
Embedded Display

Power
Weight

Size

Command Line Control
Environmental

”\‘ TELEDYNE LECROY 1-800-909-7211

Everywhereyoulook™  teledynelecroy.com

©2021 Teledyne LeCroy. All rights reserved. Specifications, prices, availability and delivery subject to change without notice.
Product or brand names are trademarks or requested trademarks of their respective holders.

DisplayPort 1.4a
VESA, CTA

Tx (1) DP Full-size; Rx (1) DP Full-size

Tx (1) USB-C with DP Alt Mode; Rx (1) USB-C with DP Alt Mode
Pins to access eDP Tx backlight controls
Tx (1), DP Full-size; Rx (1) DP Full-size
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, 4:2.0

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; selectable between DP Standard and USB-C
- DP Rx port, two options; selectable between DP Standard and USB-C:

- Basic Analyzer

- Capture/Store Protocol Analyzer (requires Basic analyzer option)
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. There are
no limits on the number of DSC slices for analysis.
Select from a variety of DSC/FEC test patterns. Select colorimetry and configure slices.
There are no limits on the number of DSC slices supported.
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: 4.3.1,4.3.2,4.3.3,4.4.4,4.5.1 [FEC))

Run DisplayPort 1.4 sink Link Layer compliance test (displays).
(Sections: 5.2.1,5.3.1,5.3.2,5.4.1/2 5.4.3,5.4.4,5.5.1 [FEC].)

Run DisplayPort 1.4 sink EDID/DisplaylD compliance test (displays).

Run DisplayPort 1.4 source EDID/DisplaylD compliance test.

Run DisplayPort 1.4 source DSC/FEC compliance test Sections. 4.6.1/4.5.1.1.
Requires 64-bit 980 system.

Run DisplayPort 1.4 Sink DSC/FEC compliance test. Sections 5.6.1, 5.6.2/5.5.1.1

Test eDP source and display devices using fast link training, Advanced Link Power
Management (ALPM) and backlight control testing of displays.

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. (38.7cm) Width: 14.57in. (36.5cm) Depth: 6.29in. (15.9cm)
980R: Height: 6.29 in. (15.9cm); Width: 15.25in. (38.7cm); Depth: 14.57in. (36.5cm
Ethernet (RJ-45) for external GUI and telnet

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

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

v0215
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