Features

= Stand alone graphic user interface
» LAN interface
* Read/write capability for EDID

(Electronic Display Identification
ePROM) over AUX

 Read/write capability for DPCD
(DisplayPort Configuration Data)
over AUX

* Load/read DPCD or EDID data for
DisplayPort sink emulation device

* Load/store DPCD or EDID data
files for quick configuration of sink
emulation devices.

* Hot plug event generation

* Method 1 and Method 2 EDID
read/writes

* API (application program interface)

used for N5990A factory
automation software and infiniium

DisplayPort compliance application,

U7232A
 Upgrade paths for Link Layer

Compliance Test, HDCP compliance

testing and AUX channel protocol
analysis

Agilent W2642A DisplayPort
AUX Channel Controller

Data Sheet

Complete your DisplayPort toolset with test automation
and AUX channel control capability

Agilent Technologies’ W2642A DisplayPort AUX channel controller! enables

fast, easy and automated testing for the physical layer as well as flexible debug
capability for new DisplayPort designs. DisplayPort test and design engineers

can now run physical layer tests fully unattended thus doubling their productivity.
When used with the W2642A, the Agilent DisplayPort source and sink compliance
test solutions which are already VESAZ certified for official DisplayPort compliance
testing can become fully automatic. In addition to the productivity gains, this new
capability helps eliminate operator errors and offers complete device test status
tracking and repeatable results.

1 The W2642A AUX channel controller is based on the Quantum Data 882E product.
Agilent intellectual property was developed separately and is placed in the 882E to

control the DisplayPort AUX channel .
2 Video Electronics Standards Association (www.vesa.org)

' Agilent Technologies
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Stand alone AUX channel control

A standard process to ascertain the
functionality of any DisplayPort device
is to see if you can communicate with
it through the standard interface, the
AUX channel. With a PC as the host,
a graphical user interface (GUI) is used
to control the W2642A through a LAN
connection. Through this GUI, you can
check the operation of a DisplayPort
source or sink over the AUX channel.

Source testing

Figure 2 shows the setup screen
configured for testing a source. Note
that the W2642A is set up as a sink.

The W2642A can initiate a source read
/write process by asserting a hot plug
event. This event can have varying
lengths. Some events can be specified
as within the range to be interpreted
as an interrupt, while others can be
outside this range. You can use this
feature to check the source driver
interpretation of the event.

The W2642A can appear as any

sink device by merely loading in that
device's EDID file. You can acquire
that file by connecting to the device,
configuring the W2642A as a source
and downloading the sink’s EDID
data. By using many different sets of
valid EDIDs, you can check the default
setup of a source as a function of the
parameters read from the EDID, such
as timing information or resolution.

Setup Screen

Agilent Technologies [._IE
Setup l EDID 1 DPCD 1 Scripting 1 Log 1 Hardware 1 Analyzer ]
Mode “State “Hat Plug-
i affl
ikl © hale (¥ Unplug
" snoop
 Plugin
o run
o SOuUrce
1.00ms IRQ -
|
Authenticate | S
Y
__________________ ;
Refresh ‘ [~ Auto Refresh
status = DPT_SUCCESS
GUI Yersion 1,353 Firmware Yersion 1428102220080003 Conneck successful
Figure 2: Setup screen for the W2642A GUI for source test.
EDID Load
Agilent Technologies Q@@
Setup 00 | DPcD | Seripting | Log | Hardware | Analyzer |
Header
EDID Raw
0123456789 ABCDESF 00 FF FF FF FF FF FF 00
0000 FF FF FF FF FF FF D0 10 AC 36 40 4C 38 34 30 Product ID
1027 11 01 04 AS 41 29 78 22 8F 95 AD 4F 32 B2 25
20 0F 50 54 AS 4B 00 51 30 AS 40 D1 00 D1 40 71 4F |10 aC36 40/4C 38 34 30 27 11
3061 00 01 01 01 01 BO 68 00 A0 AD 40 ZE 60 30 20 Z -
40036 00 81 90 21 00 00 1E 00 00 00 FF 00 48 52 33 ELDXeOE SR foat NS
5067 34 37 39 50 30 34 38 4C DA 00 00 00 FC 00 44 0104 4541 23 78 22
60 W5 4C 4C 20 33 30 30 38 57 46 50 DA 00 00 00 FD |
70100 31 56 10 71 1C 00 DA 20 20 20 20 20 20 00 4D Color Characteristics
Check Sum = 0 {valid) |8F 95 4D 4F 32 B2 25 OF 50 54
Read From DP | Established Timings 1-3
A5 48 00
Save to File writeto 0P |
Standard Timing IDs 1-8
Iﬂl 80 A9 40 D1 00 D1 40 71 4F 81 00 01/01 01 01
Timing | Descriptor #1 Timing | Descriptor #2
|Bo 6300 40 40 40 2E 6030 20 3600 8190 21 0000 1E | [0 ODOOFFOOH R 3 7 4 7 9 P 0 4 8 L DA
Timing [ Descriptor #3 Timing / Descriptor #4
looooooFCooD E L L 3008 WF P 04 ||000000FDO0 3156 10 71 1€ 00 0A 20 20 2020 20 20
Extension Flag Check Byte
[oo 4o
GLI Yersion 1.33.3 Firmwiare Version x

Figure 3: EDID tab screen for the W2642A GUI
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DPCD Data Load

The W2642A can provide any DPCD geiCnt Echngloyes CEX
data desired by merely loading from a sp | oo D | sawng | log | merdwers | o |
DPCD file that has acceptable data or e
by creating that data independently. 0 2 O O T O O R O 7
Standard DPCD data can be acquired oo0[10 04 0+ (00 00 00 01 00 00 00 00 00 00 00 00 0O " Eg;:g’iﬁtfy DPCD 10
f device b ting to it and 010]oo 00 00 (00 (00 00 00 00 00 00 00 00 00 00 00 00
rom_a _ewce Yy connecting 1o It an 020{00 00 00 00 0O 00 00 00 00 00 00 00 00 00 00 00 AU Address [po000
conflgurlng the W2642A as a source 03000 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 g
and downloading its DPCD data, or by 04000 (00 00 00 00 00 00 0O 00 00 00 00 00 00 00 00 -2 Link # Sink longth
. o . ! 050{00 00 00 00 0O 00 (00 00 00 00 00 00 00 00 00 00 S
ertlng to 1t dlrectly using the DPCD 10 06000 00 (00 (00 00 00 00 0O 00 00 00 00 00 00 00 00 — 8-bit bytes
capabllltles Shown In Flgure 4 _DEUU 00 00 OO0 0O OO OO 0D OO OO OO OO OO OO OO OO Device Data 0x
080{00 Do 00 00 DO 00 (00 DO 00 00 00 00 00 0D 00 0D
ogo]oo 00 00 (00 (00 00 00 00 00 00 00 00 00 00 00 00 U Read
0a0{00 00 00 00 00 00 00 0O 0O 00 DO 0O 00 00 0O 0O
080 -5 Branch
|0B0[00 00 00 00 0O 00 00 00 00 00 00 00 00 00 00 00 Baxd irite
[oco|oo 0o 00 00 DO 00 00 DO 00 00 00 00 00 0D 00 0D
00|00 00 00 00 0O 00 00 00 00 00 00 00 00 00 00 00 -6 Sink status
0000 (00 (00 (90 (00 (00 00 00 00 00 00 00 00 00 00 00 o
0F0foo 00 00 00 00 00 00 00 00 00 0O 00 00 00 0O 00 ety
,Luadfrarnl-"lle Save ko File I ReadfrumDPl ‘Write to DP |
GUI Yersion 1.33.3 Firmware Version x

Figure 4: DPCD tab screen for the W2642A GUI

Sink testing Setup Screen

Figure 5 shows the setup screen Agilent Technologies FEX
configured for testing a sink. Note that Setup ] EDID ] DPCD 1 Seripting | Log 1 Hardware ] Analyzer
the W2642A is set up as a source.

~Mode i State
The W2642A configured as a source  offine - i
can read/write EDID or DPCD. In this & s rel
mode, data that is read from the sink © sink . £ Plugi

device can be compared with expected
behavior, for example, symbol lock.
This is particularly convenient for [fomsra <

testing jitter tolerance on a sink or o o
verifying that the sink state registers & Method 1 Plugged In

i Authenticate e
are operating as expected. When the _

W2642A is acting as a source, the
EDID and DPCD screens are identical DED Ehonds
as in Figures 4 and 5 and represent
actual data state of the sink device _
being tested when the “Read from DP i = T RS
function” is enabled.

IRQ Pulse

Refresh ‘ [~ Auto Refresh

GUI Version 1,33.3 * |Firmware Yersion 1428102220080003 |Cannect successful

In any verification process you must Figure 5: Setup screen on the W2642A GUI configured for sink test.

verify the EDID content and i2c over
AUX communication using the source
reading of EDID. You can verify whether
your sink device works in either EDID
communication method as stipulated

in the DisplayPort standard using the
Method 1 or Method 2 selection in the

Setup tab.
3
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Test automation

The application program interface
used by the W2642A GUI to control
the W2642A is also used in test
automation software provided by
Agilent for source and sink physical
layer testing. For source testing, this
feature is provided in the U7232A
DisplayPort source compliance test
software, and is available on versions
later than version 1.7. The U7232A
software was designed specifically

for test automation and will run
unattended after the device capabilities
are defined and the scope connection
details are entered in the software.
This software can run the full
compliance test conditions as specified
in the DisplayPort Compliance Test
Specification or can run specialized
user defined procedures. See Table

2 for the full equipment set for the
elements of the automated DisplayPort
source solution.

For sink testing, the N5990A factory
automation software used with other
standards such as SATA, PCl Express®
and HDMI, provides the necessary
control to the Agilent equipment and
the device under test. N5990A Option
155 provides the control to the Device
under test through the W2642A Option
AUX channel controller to set the state
and query the registers, for example
the PRBS counter register must be able
to reset to 0, count a given number of
errors, be queried, reset and then count
errors during the jitter tolerance test
and read again. The software guides
you through the connection process
and controls the stress signal generator
as identified in the compliance test
specification. See Table 1 for full
automation solution requirements.

Infiniium DSO90000A
running U7232A DisplayPort
Compliance Test Software

r—J

N5380A 13-GHz

DisplayPort Source s 1169A Probe Amplifier

W = i =

R .
W2641A DisplayPort DisplayPort Cable Ethemet Cable

Test Point Access Adaptor

Figure 6. The W2642A AUX channel controller in a source test configuration

N5990A Test
AutomationSofware Platform

USB Cable

N4915A-005
IS1 Generator

W2642A
DisplayPort Sink =

-~

nce -8

Etheme! Cable

W264 1A DisplayPort
- Test Point Access Adaptor

DisplayPort Cable
—

Figure 7. The W2642A AUX channel controller in a sink test configuration
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Test connectivit
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A key component in source or sink test © O e © T
solutions is the W2641A test point H et i @ PO b 5
access adaptor. The W2641A was -_— ® O mg): u@
designed with AUX channel access g i

through a 14-pin digital connector.
An adaptor board as illustrated in Figure 8: W2641A DisplayPort test point access adaptor.
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W2641A
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Figures 6 and 7, connects to the device
under test to the W2642A through a
DisplayPort cable. The adaptor board,
and DisplayPort and LAN cables, are
shipped with each W2642A.

Ordering DisplayPort Solutions with the W2642A

Expanding your toolset Sink test
Because the W2642A AUX channel When purchasing a full automated sink test solution, order the following:
controller is based on the Quantum Model Number Description Quantity

Data 882E instrument you get access to

all the capabilities that Quantum Data W2642A DisplayPort AUX channel controller 1
provides with this platform. Quantum W2641A DisplayPort test point access adapter 1
Data is the leader for DisplayPort link N5460A SMP right angle cables (recommended)
layer compliance testing, DisplayPort N4903A J-BERT 1
high deflnltlon. content protection Option G07 150 Mb/s to 7 Gb/s 1
and also for DisplayPort AUX channel X T
. (e Option J10 Jitter injection 1
analysis. These capabilities are not : :
shipped with the 882E but they are Option J11 SSC clocking 1
available as aftermarket upgrades N4915A-006 ISI generator 1
through your Quantum Data distributor. N5990A-010,-155 Test automation software 1 ea.
For Calibration
BIT-DP-RTF-0001 Receptacle DisplayPort fixture 1
DSA90804A Infiniilum Series oscilloscope 1

Table 1: Sink test solution elements

5
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Source test

When purchasing a full automated source test solution, order the following:

Ordering DisplayPort Solutions with the W2642A (Continued)

Model Number Description Quantity
W2642A DisplayPort AUX channel controller 1
DSA90804A Infiniium Series realtime oscilloscope 1
1169A Probe amplifiers (optional) 1.2,0rd
N5380A SMA differential probe heads (optional) 1,20r4
U7232A (opt028) DisplayPort source test compliance software 1
W2641A DisplayPort test point adapter 1
(see W2641A accessories below)
N5990A-255 Interface to N5990A complementary test 1
automation software platform, optional
Table 2: Source test solution elements
W2641A Test accessories
Model Number Description Quantity
N5460A Phase matched pair: Right angle SMP-to-SMA 1,2,4
male (optional, recommended)
E4809-23801 Cable plug in tool (recommended for N5460A 1
cables)
E4809-23802 Cable removal tool (required for N5460A 1
cables)
N4235-61602 Phased matched pair: SMP-to-SMA cables 1,2, 4
(standard replacement cables for W2641A)
Test accessories
Model Number Description Quantity
N9398C Blocking capacitor 1
11636B Power dividers 4
15442A SMA cable kit(4 cables) 2
15435A 150-ps transition time converter 4
1250-2206 50-ohm terminations 4
BW-S4W2+ Mini Circuits 4 dB attenuator 2
BW-S54W2+ Mini Circuits 5 dB attenuator 2
BW-S10W2+ Mini Circuits 10 dB attenuator 2
1810-0118 SMA (m) 50 Q termination

33SMA-050-0-4

SMA push-on adaptors from S.M. Electronics
(or equivalent)
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Related Agilent literature

Publication title Publication type Publication number
Infiniium 90000 Series Oscilloscopes Data sheet 5989-7819EN
U7232A DisplayPort Compliance Test Software Data sheet 5989-7198EN
Agilent Method of Implementation for DisplayPort Sink Compliance Test Application note 5989-9147EN
N4903A JBERT Data sheet 5989-2899EN
N4915A-006 DisplayPort ISI Generator Data sheet 5989-8688EN
ParBERT TMDS Generator Data sheet 5989-5537EN
N5990A Test Automation Software Platform Data sheet 5989-5483EN
W2641A DisplayPort test point access adapter Data sheet 5989-7274EN

Agilent Technologies Oscilloscopes

Multiple form factors from 20 MHz to >90 GHz | Industry leading specs | Powerful applications

7
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Agilent Email Updates

www.agilent.com/find/emailupdates
Get the latest information on the products
and applications you select.

@ Agilent Direct

www.agilent.com/find/agilentdirect
Quickly choose and use your test
equipment solutions with confidence.

Agilent
Open 2o

www.agilent.com/find/open

Agilent Open simplifies the process of
connecting and programming test systems
to help engineers design, validate and
manufacture electronic products. Agilent
offers open connectivity for a broad range
of system-ready instruments, open industry
software, PC-standard I/0 and global
support, which are combined to more
easily integrate test system development.

LXI

www.Ixistandard.org
LXI is the LAN-based successor to GPIB,

providing faster, more efficient connectivity.

Agilent is a founding member of the LXI
consortium.

Windows® is a U.S. registered trademark
of Microsoft Corporation.

PCI Express® is a registered trademark
of the PCI SIG

Remove all doubt

Our repair and calibration services
will get your equipment back to you,
performing like new, when promised.
You will get full value out of your Agilent
equipment throughout its lifetime.
Your equipment will be serviced by
Agilent-trained technicians using the
latest factory calibration procedures,
automated repair diagnostics and
genuine parts. You will always

have the utmost confidence in your
measurements.

Agilent offers a wide range of additional
expert test and measurement services
for your equipment, including initial
start-up assistance onsite education
and training, as well as design, system
integration, and project management.

For more information on repair and
calibration services, go to

www.agilent.com/find/removealldoubt

www.agilent.com
www.agilent.com/find/displayportaux

For more information on Agilent Technologies’
products, applications or services, please
contact your local Agilent office. The
complete list is available at:

www.agilent.com/find/contactus

Americas

Canada
Latin America
United States

Asia Pacific

(877) 894-4414
305 269 7500
(800) 829-4444

Australia 1800 629 485
China 800 810 0189
Hong Kong 800 938 693
India 1800112 929
Japan 0120 (421) 345
Korea 080 769 0800
Malaysia 1800 888 848
Singapore 1800 375 8100
Taiwan 0800 047 866
Thailand 1800 226 008

Europe & Middle East

Austria 01 36027 71571
Belgium 32 (0) 2404 93 40
Denmark 4570131515
Finland 358 (0) 10 855 2100
France 0825010 700"
*0.125 €/minute
Germany 07031 464 6333**
**0.14 €/minute
Ireland 1890 924 204
Israel 972-3-9288-504/544
Italy 3902 92 60 8484
Netherlands 31 (0) 20 547 2111
Spain 34 (91) 631 3300
Sweden 0200-88 22 55
Switzerland 0800 80 53 53

United Kingdom

44 (0) 118 9276201

Other European Countries:
www.agilent.com/find/contactus
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