incrospecet

technology

QUICK START GUIDE

SV5C-eDP Generator

Embedded DisplayPort Generator

C SERIES

N\
incrospect
\\ / ay

@106
. 0e j\o (5 @ AuXP
.0 O 8w

© Introspect Technology, 2024
Published in Canada on August 8, 2024
EN-GO091E-E-24221

INTROSPECT.CA




IA
@osphecl:b TABLE OF CONTENTS
technology

Table of Contents

INEFOTUCTION ettt sess b tsesesessssasasssesesess s s tsssssessssssssssessssssssstsssssessssssessesesesssssssssesesens 3
Overview
Quick Start Documentation )
Quick Start Hardware DeSCrIPLiON ... ueeeueieeeisieieiseeieiesesstessisesessssessssssesessssessassssssssssssssssssssssssssssnsssssnss 4
REGUITEIMENTS ..ot s e

Hardware Description

Pinetree™ SOftWare INSTAllation ...t ssesessaseessssesssssssssssssessssssenns 5
SYSEEM REGUITEMIENTS ..ottt bbb bbb bbb b st st en b s 5
INtrOSPECE'S PINELIEE INSTAIATION ...ttt bbbt 6

USB DIIVET INSTAlAtION cceiuiuitiirieiiieeirinieisieeeieiisteeeastsisaseeesssesessassssesssesssssssssssssssssssssssessssssssssssssssssssssssens 10

SV5C-eDP Generator DEMONSIIAtIONS .....c.ceeieeeeeeieiniieenernisieieesesesesssssesesessssssssssssssssssssssesessssssssssssseses 13
Step-by-step Guide: Generating Vid@0O FIaMES ...ttt it 13
Step-by-step Guide: Link Training WIth PANEl ...ttt sttt sss st st ssssnens 20

FUMTNEE HEIP ottt tseese s ssssase e s s s ssssssssessssssssssesessssssssssssssesesssssssssssnessssssssans 26
HOW 1O A TEST COMPONENTS ..ottt sttt sttt ss bbb bbb bbbt s st st st st 26

AAPPENAIX cveeerinerriiessieaeisiessiseessssesessssssssstsessisssssssssssssssssssssssssssssssssssssssssssstsssssssssssssssssesssssssssessssesesssssssssssssess 29
FTDI Driver ManUal INStAIATION ... ...ttt stk 29

SV5C-eDP Embedded DisplayPort Generator

INTROSPECT.CA



.A
@OSPGCU INTRODUCTION
cechnology

Introduction

OVERVIEW

The SV5C-eDP Embedded DisplayPort Generator is an ultra-portable, high-performance instrument that
enables exercising and validating Embedded DisplayPort receiver ports. Capable of generating any traffic
and being completely data-rate agile, the Embedded DisplayPort generator includes analog parameter
controls that enable gaining deep insights into receiver sensitivity performance, as well as skew and jitter
tolerance.

The SV5C-eDP Embedded DisplayPort Generator operates using Introspect’s highly versatile software
environment, Pinetree™. This environment allows for automating receiver tests such as voltage
sensitivity or clock-to-data setup and hold times. The environment covers DisplayPort 2.1 and
Embedded DisplayPort 2.0, and includes advanced features such as programmable DPCD registers and
MST 128b132b transport mode.

QUICK START DOCUMENTATION

This Quick Start Guide will provide the information required for a user to get up and running with the
SV5C-eDP Generator. Basic hardware and software installation instructions are included followed by a
step-by-step procedure to start generating and manipulating Embedded DisplayPort signals using
Introspect’s software, Pinetree.

>C-eDP Embedded DisplayPort Generator
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Quick Start Hardware Description

REQUIREMENTS
The full list of hardware requirements for this Quick Start Guide is provided below:

e 1 xSV5C-eDP Embedded DisplayPort Generator

e 1x12V 15A AC/ DC power supply

e 1 x personal computer connected to the SV5C-eDP Generator via a USB2.0 mini-B and a
USB3.0 micro B cable

e 1 x MXP to SMA Cable Assembly

e 2 x SMP to SMA for the AUX channel

e 1 x SMA to DisplayPort Adapter

e 8 x SMA High-Speed DC blocks

e Optional: 1 x 4 GHz oscilloscope or higher for signal visualization

HARDWARE DESCRIPTION
Figure 1 shows the physical ports of the SV5C-eDP Embedded DisplayPort.

Power Switch — ) N
introspect
Input Power \__~ technology
®r 0 E
USB 3.0 " @5 OF ®axe

USB 2.0 'O OF &

0

GPIO Ports

Ref clock In/Out Aux P/N Main Link 1to 4

Figure 1: lllustration of the SV5C-eDP Embedded DisplayPort Generator.
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The SV5C-eDP Generator module has four MXP connectors, as shown in Figure 1, however only one is
used for DisplayPort. The pin mapping for this connector is provided in Table 1 below.

TABLE 1: LOWER MXP CONNECTOR PINOUT

CONNECTOR ‘ PIN LANE
eYal 13,14 Main Link 1 (P, N)
2O Ol o
5O Ol 15,16 Main Link 2 (P, N)
400 7,8 Main Link 3 (P, N)
5iO O3
6| O O4 5,6 Main Link 4 (P, N)
71O Ol1s
8lOO|te 1,2,3,4,910,11,12 NC

The other pins are NC and should not be used.

Pinetree™ Software Installation

SYSTEM REQUIREMENTS

Pinetree provides an easy-to-use environment for device characterization and test-plan development. To
run the software, the following components are required:

e A PCinstalled with Windows 10

e The Pinetree software install executable

e USB device drivers (refer to the driver installation instructions later in this document)

>C-eDP Embedded DisplayPort Generator
INTROSPECT.CA
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A fully functional command line version of Pinetree is also available for MacOS and Linux.
However, this Quick Start Guide will focus on the Windows version of the software.

INTROSPECT’S PINETREE INSTALLATION
1. INSTALLATION PREPARATION

Quit any Pinetree instances before starting the installation.

2. SOFTWARE INSTALLATION

a) From the directory containing the installation files, double-click the
"IntrospectESP_Installer.exe" executable and follow the on-screen instructions.

b) The file will install a local Python environment, and it has no dependence and will not affect
any Python installation that already exists on your PC.

c¢) When prompted, specify the location where you want to install Pinetree. The default location
is the “Introspect” folder under the Windows “Program Files” folder. The application will be
installed into a sub-folder with a name that includes the version number. It will create a
folder called “Introspect” under the "My Documents” folder of your account. This folder is
where test procedures are typically stored.

It is recommended to install the software under C:\Introspect to keep all versions in one place. It
must be a new location and not a location of a previous installation.

3. INSTALL THE LICENSE FILE

a) Towards the end of the installation, you will be asked to provide either an activation key or a
license file for the software.

SV5C-eDP Embedded DisplayPort Generator
INTROSPECT.CA 6
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b) If you have a valid activation key, simply select the “Use Activation Key” option, and continue
with the installation. You will be asked to enter the Activation Key code when you start the
GUI for the first time.

c) If you were provided with a license file instead, or if you have valid license files from a
previous installation, select the “Use Existing License” option, and the installer will help you
copy the license file into the new installation folder.

d) If you do not have any of the above, select the “Get a New License” option, and the installer
will provide you with information that needs to be sent to Introspect Technology. Before
continuing, you will need to send this information to license_support@introspect.ca to
request a license. Then, upon receipt of the valid license files, place them into the following

directory:

C:\[Your Introspect Installation Folder]\Licenses

The installer creates a folder called “Introspect” under the “My Documents” folder of your
Windows account. This folder is where test procedures are saved by default.

SV5C-eDP Embedded DisplayPort Generator
INTROSPECT.CA 7
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4. RUNNING THE PINETREE SOFTWARE

a) Double-click on the "Pinetree" shortcut norospecs  Welcome to Pinetree

V24308

on your Desktop and you should see the st @

first "welcome" window of the GUI. _

Specify the form factor as
"SV5C_4L12G_DP" and Press "Next" to w:© | — v

. SV5C_4L126_0P
co ntl nue. SVSC_4L8G_EDP_ANALYZER
SVSC_4LBG_MIPI_CPHY_ANALYZER
SVSC_ALSG_MIPI_CPHY_GENERATOR
SVSC_4L8G_MIPI_DPHY_ANALYZER
SVSC_4L8G_MIPI_DPHY_GENERATOR
SVSC_EDPTX_SV3C_EDPRX
SVSC_EDPTX_SV5C_EDPRX
SVBE_I3C_EXERCISER

SVEEX_SOUNDWIRE

SVIC 11R17G OL

Figure 2: The welcome window of Pinetree.

H " " @ X
b) Select the option “Create a new Test —~ )
introspect Welcome to Pinetree
N techrology

and click the “Next” button. -
51 @

o SV5C_4112G_DP.

PN
Greate/Open Test
[ Open an existing Test folder
Step 3 © Open most recent Test folder

Figure 3: "Create a new Test" option of the welcome menu.

eDP Embedde DisplayPort Generator
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c) With a valid license in the “Licenses” directory, the following GUI screen should come up,
which indicates that the software has been successfully installed.

@ DY Pnatree (v 243512 (G014 38 - Untid SYSE.AL125.00) x
Fle ESt IESP ook  Results Hep Debug BN evonsze|

Devices ——
Components ‘globalClockConfig < Procecure
P GENERATORS
duan #10 1 ssuoeneravort. stare
£ serdesenenter slobaKiockConhy
I ane
0P STREAMS
T Customstren
] Normatseam

rerenceCiocis
wcknables Foze

[ videsTming!

Laneiat <=+ Logging to f1le: Ci\Users\INTROS-1\Appoata\local\Temp\tmpdzorSbey\togs\log_2024-06-10_1556.txt

RunTime: 000000 Sena Feronaly ® NotConnedted St Temoetsture

Figure 4: Window indicating that Pinetree has been successfully installed.

5. FURTHER DOCUMENTATION
The Help menu contains the following items, giving some information on the software:

e "User Manual” is the manual for Pinetree and is recommended reading for all users. Clicking
on this item will open the document in your default PDF viewer.

e Clicking on "Documentation Index” will open a local documentation page correlating to the
solution you are working with. A list of APl documentation will be listed. The most useful for
you are:

e Components
e Test Procedure API
From the "Components” list, you may right-click on any component, and a short menu will open. Select

"Help” to view more information on the given component.

SV5C-eDP Embedded DisplayPort Generator
INTROSPECT.CA 9
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USB Driver Installation

The following procedure will allow for automated FTDI driver installation.
1. HARDWARE SETUP
For this procedure, connect the SV5C-eDPTX to the PC using both a USB2.0 mini B and a USB3.0 micro-B

cable, as shown in Figure 5 below, and power on the module. To allow for driver installation, the PC
should be connected to the internet as well.

PC/ Introspect SV5C-eDPTX
\
@ USB2.0 /
— USB3.0
DC Power \ 12V DC /
Supply

Figure 5: Connection for the automated FTDI driver installation.

2. WAIT FOR NEW HARDWARE DETECTION

The PC should display the message “New drivers successfully installed” once the installation process is
complete. If this does not occur, see the troubleshooting notes at the end of this section.

SV5C-eDP Embedded DisplayPort Generator

INTROSPECT.CA 10
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3. VERIFY DRIVER INSTALLATION

a) Ifitis not yet open, launch Pinetree and select the “"SV5C_4L12G_DP" form factor. From the
main GUI window, click the “IESP” drop-down menu and click “Connect”, as shown here.
Establishing the connection should take a couple of seconds. If this fails, an error message will

pop-up.

(@ DEV Pinetree (v 244.62) (GUI 24.3.b8) - Untitied (SV5C_4L12G_DP) s
File Edit IESP  Tools Results Help  Debug & Export as Zip
, pn  Connect —
Zomponents globalClockConfig < Procedure +
1a1 v DP Disconnect
L] Run Test F5 1) globalClockConfig dataRate 81000 1 sstGeneratorl.starc()
(D Bl RunTestafierDeay. lanclist s 1235
= Reset | linkTrainOptions1 referenceClocks v
3 normaiStream1 sscEnabled Fase =

~ DP Options...
= ConnectionConfig...
[E] NormalStream
[E] PrStream
Psr1Stream
(5] Psr2Stream
~ DP SUPPLEMENTAL
141 AdaptiveSyncOptio...
AudioComponent
141 AuxLessAlpmOptions
1+ AuxParams
141 AuxWakeAlpmOpt..
# DscCompressionPa...
1+ LinkTrainOptions
[T] SecondaryDataPack...
=1 VideoTiming
~ GENERAL
) “X LaneList
~ (1) GlobalClockConfig
& Jitterinjection
@ = PatternSequence

2l sstGenerator1
[ videoTiming1

v 106
“4¢ Logging to file: C:\Users\INTROS-1\AppData\Local\Temp\tmptkybhnph\Logs\log_2024-07-15_1135.txt
P

Run Time: 00:00:00 Serial #: -~ Personality: -- ® Not Connected Status: - Temperature: -

Figure 6: “Connect” sub-menu item under IESP.

SV5C-eDP Embedded DisplayPort Generator
INTROSPECT.CA n
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b) When connected to the unit, the software will display useful information at the bottom of the
GUI window: serial number, firmware revision and personality, the form factor in use, a status
number and the unit's emperature. The “Connected” message also appears as well as a solid
green status indicator.

@ DEV Pinetree (v 243513) (GUI 243.58) - Untitied (SVSC_4L126_DP) - o x
File  Edit IESP  Tools Results Help Debug (& eportaszp |
> DEVICES
Components globalClockConfig < Procedure +
|~ DPGENERATORS
Tie - dataRate 16200 1 sstGemeratorl.starc()
5 SerdesGenerator globaiClockConfig
(B S sGenersor 5 lanelist! s GI&
P 44 likTrsinOptions1 referenceClocks
{2 CustomStream [E] normalStream sscEnabled Faise
5] NormaiStream [=] sstGenerator
(5] Prstream [ videoTiming1
5] PartStream
(] Pse2Stream
~ DP SUPPLEMENTAL
14+ AdaptiveSyncOptio..
[D AudioComponent
141 AuxlessAlpmOptions
145 AuxWakeAlpmOpti...
# DscCompressionPa..
- dataRate @
141 LinkTrainOptions Sets the master operating data rate (Mbps). Al channels within
[Z] SecondaryDataPack... the IESP operate at the same master data rate. Range: min 1562.6
£ VideoTiming Mbps, max 12500 Mbps.
~ GENERAL
% Lanelist v 6
- Connecting to serialNum 'FTDI:INSVST230901A'
“«y (9 GlobaiClockConfig Connected to subPart 'SVSC_4L12G_DP_A'
- & Rivpuciion Connecting to serialNum 'FTDI:INSVST230901B'
: Initializing IESP hardware/firmware
= PattemSequence Firmware: FWSVSCEDPTX05C016_FWOL
Run Time:  00:00:04 Serial #: Personality: FWSVSCEDPTX05C016_FWI Connected Status: 00000001 Temperature: (34.0°C, 29.0°C) } SVSC_erTX
status
The green light indicator and information

the “Connected” message
show that the PC is connected
to the SV5C-eDPTX

Figure 7: Screen capture of the GUI with the indicator showing that the SV5C-eDPTX is connected to the PC.

4. TROUBLESHOOTING

If the connection cannot be established, or if the drivers cannot be found or automatically installed,
please refer to the "FTDI Driver Manual Installation” Appendix to install the required drivers.

SV5C-eDP Embedded DisplayPort Generator

INTROSPECT.CA 12
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SV5C-eDP Generator Demonstrations

STEP-BY-STEP GUIDE: GENERATING VIDEO FRAMES

The following step-by-step guide will allow the user to set up the SV5C-eDP Generator module to send
streams, as well as demonstrate how to visualize the generated frames using an oscilloscope. A receiver
DUT can also be used in lieu of the oscilloscope. The following procedure is intended to provide an
overview of how to use the Pinetree GUI and highlight several of its key features.

1. CONNECT THE HARDWARE COMPONENTS

To visualize the generated streams, connect Main Link Lane 1 P and N to the first two channels of the
oscilloscope and Lane 2 P and N to the second two channels of the oscilloscope. Note that the pinout
for all lanes of the SV5C-eDP Generator module is depicted in Table 1.

2. GETTING TO KNOW THE PINETREE GUI

a) If you have not done so previously during the USB driver installation procedure, launch
Pinetree, select the "SV5C_4L12G_DP" form factor, and create a new test procedure. Connect
the SV5C-eDPTX to your PC using both a USB 2.0 mini B cable and a USB 3.0 micro B cable
and power up the module.

The USB 3.0 cable is used to accelerate data transfers between the SV5C-eDPTX and the host PC.
A USB 3.0 connection is not mandatory for operating the module, but it is highly recommended,
especially when generating large video frames.

SV5C-eDP Embedded DisplayPort Generator

INTROSPECT.CA 13
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b) By default, when started in the “SV5C_4L12G_DP" form factor, the GUI contains a single
command in the “Test Procedure” pane and six pre-populated components in the
“Components” windowpane. When executed, the sstGeneratorl.start() generates a stream
that is compliant with the attributes associated with the sstGeneratorl component as shown
below.

Clicking on the sstGeneratorl component
will display its attributes

e DEV Pinetree (v 24.3.613) (GUI 24.3.68) - Untjtied (SVSC_4L12G_DP) - o X
Fle Edt IESP Tools Resuts Help  Debug B ceortas z |
y Devices 1 < _Procedure + inal d
T oy clockConfig globalClockConfig Y Asingle comman
[=] SerdesGenerator ) globalClockConfig tart the stream
(5 S sucenenor “k laneListt — elist - starts
- DP STREAMS linkTrainOptions1 Sa— 2 generator
(2] CustomStream [ normaiStream1 doLinkTraining
(7] NormalStream e Opo
(5D Pstream esin) SR The selected stream
5] PsriStream Som .
(50 Pszsieam sucarams defines the output
~ DP SUPPLEMENTAL scrambleData stream of the
i i e blerSeed .
e e generator. This can be
[D AudioComponent bsSrReplacelimit .
141 AuxLessAlpmOptions resetPatternMemory set to OUtpUt Images
i e as well as custom
141 AuxWakeAlpmOpti...
4 DscCompressionP... stream.
114 LinkTrainOptions
[T SecondaryDataPack...
[T] VideoTiming
~ GENERAL
e ri £11 A\ \ 1 1\, L 1 €s44ufo\L A\l 2024-06-12_1342
— ) GlobalClockConfig st Logging to file: C:\Users\INTROS~1\AppData\Local\Temp\tmpuésd4ufo\Logs\log_2024 _1342.ext
=2 o Jiterinjection Removing component ‘psrlStreaml’
= PatternSequence
@ (1) RefClocksConfig
Run Time: 000000 Serial #: - Personality: - @ Not Connected Status: - Temperature: -

Figure 8: Screen capture showing the sstGeneratorl component and its properties.

SV5C-eDP Embedded DisplayPort Generator
INTROSPECT.CA 14
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Clicking on the normalStreaml1 component Frames property
will display its attributes selects a list of image
(@ DEV Pinetree (v 243.613) (GUI 24.3.68) - Untitled (SVSK_4L12G_DP) - o« filesfromthe
Fle Edit IESP  Tools Results |lelp  Debug seeensze | J/Params folder (with
> DEVICES — the number of
C 1 < Procedure +
... - DPGENERATORS
tiel e D golaodtoniy [rrames [(Introspectlogo.ong’, 1, None, 0, ‘avt)] |- s svarT repeats, SPPS, TRR
(O S el audio Y and adaptive sync
- DP STREAMS ¢ inktnops  [#ecTiming Seotimingl mode) from which to
) Cincishany imageFormat RGBESS
&) NormalStream (=] sstGenerator! autoMsa Troe generate the stream
(5] PrStream =) videoTiming1 sdpinterieave True
(0 PsriStream sdpParity True v 22 common pixel
] Psr2Stream transmissionMode fullyActive WV fo rmats are
~ DP SUPPLEMENTAL adaptiveSyncOptions d f
$14 AdaptiveSyncOptio.. supported out o
D AudioComponent the box
141 AuxlessAlpmOptions
144 AuParams All stream
14 AuxWakeAlpmOpti... .
b e o attributes are fully
i+ LinkTrainOptions configurable
[T SecondaryDataPack...
[ VideoTiming
~ GENERAL
% Lanelist ~ LG . - . . )
— e ‘¢ Logging to file: C:\Users\INTROS~1\AppData\Local\Temp\tmpu6sddufo\Logs\log_2024-06-12_1342.txt
A  Jitterlnjection Removing component 'psrlStreaml’

Figure 9: Screen capture showing the normalStream1 component and its properties.

c) One of the attributes of the sstGeneratorl component shown above is the stream. It is used
to define the kind of stream that is generated by the SV5C-eDPTX module. In the previous
picture, the normalStream1 component was selected as the desired stream. By selecting the
normalStream1 component from the “Components” windowpane, the properties of the
various custom and standard streams that will be generated can be modified.

The default pattern is a .png image file of the Introspect logo, but this can be changed to any list
of image files located in the \My Documents\Introspect\Images folder.

d) A property of the normalStream1 component shown in Figure 8 is the videoTiming, used to
modify all stream timing attributes. By default, this attribute is pre-filled with the

SV5C-eDP Embedded DisplayPort Generator

dd
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SV5C-EDP GENERATOR DEMONSTRATIONS

videoTimingl component. Selecting the videoTimingl component in the “Components”

windowpane reveals the list of properties it provides, as shown in Figure 10.

Clicking on the videoTiming]

component will display its attributes

(@ DEV Pinetree (v 24.3.613) (GUI 24.3.68) - Untitled (SV54
File  Edit IESP  Tools  Results H

> DEVICES
P

|.4L12G_DP)

bip  Debug

~ DP GENERATORS
[=] SerdesGenerator ?) globaid
e [=] SstGenerator < laneLis
 DP STREAMS £ linkTrai
[ CustomStream (] normat

'
Tle

fockConfig
imageHeight
frameRate

transferUnitSize

Options1

jtream1

(5] NormatStream [ sstGen
[E] Prtream
[E] Psr1Stream
(5] Psr2Stream
~ DP SUPPLEMENTAL
i3 AdaptiveSyncOptio...
[D AudioComponent
41 AuxLessAlpmOptions
145 AuxParams
111 AuxWakeAlpmOpti...
# DscCompressionP...
141 LinkTrainOptions
[7] SecondaryDataPack.
[ VideoTiming
 GENERAL
7% Lanelist
(9 GlobaiClockConfig
¥ Jitterinjection
© PattemSequence
@ (1) RefClocksConfig

v LOG
“** Logging to file: C:\Users\INTROS~1\AppData\Local\Temp\tmpués44ufo\Logs\log_2024-06-12_1342.txt

“
A

Run Time: 00:00:00 Serial #: -~

ator1 vBlankDuration
hBlankDuration
hStart
hSyncPolarity
hSyncWidth
VStart
VSyncPolarity
VSyncWidth
streamClockMode

autoMwid

Removing component 'psrlStreaml’

ActiveHigh

a1
ActiveHigh
s
sync

True

® Not Connected

<

o x

[ ey

Procedure +

sstGeneratorl.start

Status: -~ Temperature: --

Figure 10: Screen capture showing the videoTimingl component and its properties.

3. EXECUTING THE TEST PROCEDURE

All stream timing
attributes are fully
configurable

Up until this point, you have selected a desired stream and configured the sstGeneratorl component.

However, no stream is being produced by the generator yet. Users must run the test procedure to start
the stream generation. If the PC has not connected to the SV5C-eDPTX already, there is no need to do
so manually. The connection will be performed automatically when the test procedure is run for the first

time.

SV5C-eDP Embedded DisplayPort Generator

INTROSPECT.CA
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a) Set doSinkSetup and doLinkTraining attributes of sstGeneratorl to False and click run or F5

shortcut key.

DEVICES
Components sstGenerator! Procedure
DP GENERATORS

DP SUPPLEMENTAL

NSVSCEDFTXUSCO16_FW

Figure 11: Set doSinkSetup and doLinkTraining attributes to False.

b) Observe the waveform on the scope. This is the default amplitude on scope.

Seal [eI[LBA | Seal AWl

400 s

500
@oons/ Joos

Figure 12: Default amplitude on scope.
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4. MODIFYING VOLTAGE SWINGS

SV5C-EDP GENERATOR DEMONSTRATIONS

Now that you have successfully generated your first stream with the SV5C-eDPTX Generator, let's
experiment with changing some attributes of the generator and observe its effect on the generated

signal.

a) Select the laneListl component in the “Components” windowpane, as shown here.

(@ DEV Pinetree (v 24.4.53) (GUI 24.358) - Untitied (SVSC_4L12G_DP)
Fle  Edit [ESP  Jools  Results Help  Debug

Components laneList! < Procedure
i, - DPGENERATORS
Tie - lanes 1,234 1 sstGeneratorl.start{)
[=] SerdesGenerator globalClockConfig
lanties [normal]
(5 Essenenter i !
- DP STREAMS (] normaiStream1 oltageSwings [800.0, 400.0]
[7) CustomStream =] sstGenerator] pre€mphasis
= = 1400.0]
(5] PrStream Jitterinjection
(] Par1Stream coarseSkews 100, 200, 400, 600}
(5] Psr2Stream
~ DP SUPPLEMENTAL
AudioComponent
4} AuLessAlpmOptions
1 AuParams
+ AuxWokeAlpmOpt...
# DscCompressionPa...
i+ LinkTrainOptions. voltageSwings ©
) SecondaryDataPack.. Sets the digital signal output's differential peak-to-peak voltage
£ VideoT: (in mV) separately on each transmitter channel. The IESP attempts
ecTemty to achieve the requested voltage swing regardiess of the specified
 GENERAL pre-emphasis level. Range: min 20 mV. max 850 mV. The parame...
7 Lanelist STioa
() GlobaiClockConfig Setting up sstGeneratorl

USB3: Transferring user pattern over fastUsb connection
Starting transmission

& PatternSequence Test finished

Test took 10.5 seconds

Personality: PWSVSCEDPTX05C016 FWC = Connected Status: 00000000

Figure 13: Selecting the laneListl component.

=TT

[ ey

+

Temoperature: (49.0°C 49.0°C)

SV5C-eDP Embedded DisplayPort Generator
INTROSPECT.CA
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b) Change amplitudes to 400 mV and execute the test again by clicking on “Run.” Observe on

the scope the different applied amplitudes.

Trig: 711672024

v m l40.0 Gsa/s 13.0 GHz |°I\380 mv DI

f ' ‘ M

-5.00 ns -400 ns -300 ns

-200ns
@[0onss Joos (oY PES

Figure 14: Results of changing amplitudes on the scope.

NOTE

To modify a component property, a user can either manually edit the corresponding field in the
"Properties” view, or programmatically via the “Test Procedure” editor tab. For example, if a user
wants to change the voltage swings of the Main Link lanes during the test run, they can add the
following two lines to the “Test Procedure” tab:

laneListl.voltageSwings = [400.0, 700.0]
sstGeneratorl.lanelist = lanelistl
sstGeneratorl.start()

This allows on-the-fly change of the properties during a test run for greater flexibility.
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STEP-BY-STEP GUIDE: LINK TRAINING WITH PANEL

Next, we will describe how to drive a real DisplayPort panel using the SV5C-eDP Generator. Here we will
be performing link training and observe results and the image on the screen.

1. CONNECT THE HARDWARE COMPONENTS

The SV5C-eDP Generator’s main links (ML) and AUX channel shall be directly connected to the monitor
according to the diagram in Figure 15.

MLO
}
» DC Block

el
» DC Block |
ML1 + /
» DC Block A ™
ML1 -
» DC Block

N IMLZ +
» DC Block DP Male |DF Female Sink DUT

Paort Receptacle
N MLZ - I | p—
» DC Block

R UL I|

»| DC Block

..f—] ML3 -

»(DC Block -

SMA

-
>

SMA
>

IESIERIER

SV5C-eDP Generator

Figure 15: Block diagram of the SV5C-eDP Generator directly connected to a sink DUT.

Connect the SMA outputs of the MXP cable assembly to an SMA-to-DisplayPort adapter and connect
the DisplayPort plug into the display panel. Table 2 shows the connection mapping when using a Wilder
Technologies cable, a common test fixture adapter.

SV5C-eDP Embedded DisplayPort Generator
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TABLE 2: SV5C-EDP GENERATOR MXP CONNECTIONS MAPPED TO WILDER
TECHNOLOGIES CABLE

SV5C-EDP GENERATOR WILDER TECHNOLOGIES CABLE
MLO + RO_P
MLO - RO_N
ML1 + R1_P
ML1 - R1_N
ML2 + R2_P
ML2 - R2_N
ML3 + R3_P
ML3 - R3_N
AUX + AUX_P
AUX - AUX_N

2. USING PINETREE

Launch Pinetree and select the “SV5C_4L12G_DP"” form factor and open a new test procedure. Connect
the SV5C-eDP Generator to your PC using both a USB 2.0 mini B cable and a USB 3.0 micro B cable, and
power up the module.

SV5C-eDP Embedded DisplayPort Generator
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3. EXECUTING THE TEST PROCEDURE

a) Edit video timings. Select videoTimingl from the Components list. Default settings of
imageWidth and imageHeight are set to HD — 1920 x 1080 which will work for our test. It can be
modified if needed.

@ DEV Pinetree (v 24.4b5) - Untitled (SVSC_4L12G_DP) - o X
File  Edit IESP  Tools  Results  Help
Aliinsd Components videoTiming1 < Procedure +
a1, DR GENERARORS - l rogeWidth 530 ] 1 sstGeneratorl.start ()
[=] SerdesGenerator () globalClockConfig
(O Esscenenor 2 laneist S 1080
o DP STHEANS 444 linkTrainOptions1 frameRate 600
g = e -~
[ NommelStream [E] sstGeneratort vBlankDuration 45
(=] Prstream =] videoTiming1 hBlankDuration 280
(] PsriStream hStart 192
Psr2Stream hSyncPolarity ActiveHigh v
~ DP SUPPLEMENTAL hSyncWidth 4
+41 AdaptiveSyncOptio... vStart a
AudioComponent vSyncPolarity ActiveHigh v
+44 AuxtessAlpmOptions VSyncWidth 5
44 AuxParams streamClockMode: sync v
11 AuxWakeAlpmOpti...

% DscCompressionPa...

#4 LinkTrainOptions.

] SecondaryDataPack...
1 VideoTiming
v LoG
I GENERAL +*+ Logging to file: C:\Users\jean-\AppData\Local\Temp\tmp_2r38jmx\Logs\log_2024-07-31_1252.txt
“ Sy .
2 75 LaneList
(D GlobalClockConfig

@ & Jitterinjection
2 PatternSequence

Run Time: 00:00:00 Serial #; -- Personality: - ® Not Connected Status: - Temperature: -

Figure 16: Default settings of videoTiming1.

SV5C-eDP Embedded DisplayPort Generator
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b) Click "Run”. Observe the LinkTrainingResult in the Results tab of the GUI.

@ DEV Pinetree (v 244152) (GUI 243.68) - Untitied (SVSC_4L12G_DP) - o X
Fle Edt IESP  Tool Resuts Help  Debug R ooz |
Components sstGenerator] < Procedure +
- clockConfig v 1 sstGeneratorl.starci)
) o oot globalClockConfig
X o 1 laneList lanelist! v
i44 linkTrainOptions daParams d
1] nomaiStresm stream normalstieam! v
£ sstGenerator! dosiniSetup True v
1T videoTiming! doLkTrainng Troe Y,
inkTrainOptions. linkTrainOptions1 Y
‘wrambleData True v
scramblerSeed FFFF v
emorfsenphais True v
biScReplacetimit 2
resetPattermMemony True v
soveResuits True
saveResults ©

s saving of results desired? (True/False)

to *FTDI:
Connected to subPart 'SVSC_4L12G_DP_A'
o 1¥um *FTDI:

t
Initializing IESP hardware/firmware
™oL

Doing post-connection initialization

Personality: FWSVSCEDPTX0SCO16 FWI + Connected ‘Status: 00000001 Tempenature: (460°C, 460°C)

Figure 17: Default settings of sstGeneratorl.

© Dp Link Trainer Viewer: Rin_2024-07-16_1317 / sstGenerator! - -] x
Tools
Open Resul Fldes OPCOBlocks EDID Blocks Debug Info
ot MAX LK RATE T 81 Ghpyane (HBR3)
:‘::m ;;:,::(CE“ o2 MAX_LANE_COUNT_BYTE Cah
D R %00 40 MAXLANE_COUNT oonome
Lanes: nasq S POSTLTAD) REQ SUPPORTED b
& TPS)SUPPORTED ®
(7 ENHANCED FRAME CAP 1
Noltage Suing Per Lane 03h MAX_DOWNSPREAD_BYTE 8h
Voltage Swing (mV) | O MAXDOWNSPREAD ®
Lame 1] 00 1 STREAM REGEN STATUS CAP w»
Lome 2] 4004 52 RESERVED 0000t
2| 408 6 NO_AU_TRANSACTION_LINKCTRAIN - Ob
L Lawe3] L S 7 TPSASUPPORTED 1
Pre-Emphasis Per Lane oan NORP_DP_PWR VOLTAGE_CAP otk
pretapt | petapd | posttapt pustrop2| 00 N =
= 5 . s . 1 CRC_ID_OPTIONS SUPPORTED w
Lane? o o [ o 2 |eSER/ED e
] o o 3 o 0% 5 Sy DRPWRCAP w»
— o F o o 0m 6 1NDPPWRCAP o
G T 18V DPPWRCAP ™
Symbol Errors Per Lane o DOWN STREAM PORT PRESENT oo
Val | VadBit | fororCount 0 OFPPRESENT o
Lane 1 08000 1 o 21 DFPTYRE 0b  DsplayPort
lmez Dz 1 0 3 FORMAT.CONVERSION w»
lme3 000 1 1] 4 DETALED CAP INFOAVAILWBLE b
laned  Daz000 1 0 65 PCOM_ENUM AT SPECIFIC DPCD_REGS 006 OUkrelsted inf num is implementation specific
7 RESERVED b
ML_CHAN_CODING CAP ot
0 8/10b SUPPORT i
1 12801225 SUPPORT o
72 RESERVED 00000Ck:
om DOWN_STREAM_PORT_COUNT con
30 DFP.COUNT o0ob

Figure 18: After clicking on “Run” - results observed.
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c) Observe the Introspect logo on the screen.

Figure 19: Introspect logo shown.

4. MODIFYING PARAMETERS

Now that you have successfully generated your first link training with the SV5C-eDP Generator, let's
experiment with changing some parameters of the generator and observe its effect on the DisplayPort
link.

a) Select the linkTrainOptionsl component from the components list. The default setting is [4, 2, 1],
meaning that the generator will first attempt to train the link with 4 lanes, and if it fails,
downshift to 2 lanes and 1 lane as prescribed by the specification. Change this attribute to [2, 1]
to configure the generator to begin link training with 2 lanes.

SV5C-eDP Embedded DisplayPort Generator
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(@ DEV Pinetree (v 24.259) - Untitied (SVSC_4L12G.07) - o x
Fle Edt ISP Took  Resuts  Help [ oo JOEREETY
] e
Components linkTrainOptions1 < Procedure +
w < discoverConfigs 1 sstGeneratori.starci)
tie v 23tGeneratori . star
SerdesGenerator globalCiockConfig
(9 SstGenerator X lanelist!
R 443 kTesnOptions hbDataRates ro7Si000, 27000, 1620.0)
i) 14000, 6000, 8000, 8500}
1] NormetSiresm [ sGenerater preémphassOptns
o [ videoTming! useMasBandwidthPolicy faise v
[ PartStream. tosType tos2 v
[E] Par2Stream statusRegSelect base v
resstdid True v
tableMaode Faise v
valdategsrorCount fase v
VaidateReceivePortStatus Faise v
validationDelay 100
InkTramingTmeout 1
laneCounts @
List of lane counts for link training. Can have up to 4 values, one
for each training option. The hardware attempts to use the first
entry, then proceeds to the next option in the list i it fais.
~ 106
to "FTDI:
Connected to subPart 'SVSC_4112G_DP_A'
to () t
Initializing IESP hardware/firmware
Firmware: FWSVSCEDPTXOSCOLE_FWOL
Doing post-connection initiaslization
Personality: FWSVSCEDPTYOSCO16 PWL + Connected Status: 00000000 Temperature: H40°C, 440°C)

Figure 20: Selecting and changing the linkTrainOptions1 attributes.

b) Click “Run" and observe the LinkTrainingResult in the GUI and the image on the screen.

@ Dp Link Trainer Viewer: flun 2024-07-16_1320 / sstGenerator1

Tools

Open Resut Folder

Status: LTSUCCESS
Code: 32768

Voltage Swing Pes Lane

Voltage Swing (mV)

[“taned|

Pre-Emphasi Pes Lane —
prefapt | preTap2 ,.u.:‘,dn..z

[ lanet o ° o

| Lane2 0 0 0

Lane 3

tane 4]

Symbol Errors Pes Lane

val
| Lane 1 0xB000
[tmez| ouauoo
[ lane3]  oco0
laned| 02000

Lane 1 %00
Lane 2 4000

DPCD Blocks EDID Blocks Debug Info

Addr Bit

0oh
ol
oh

£EE

Entry
OPCD_REV

MAX UNK RATE

MAX_LANE COUNT_BYTE
MAX_LANE_COUNT
POST_LT_AD)_REQ_SUPPORTED
P53 SUPPORTED
ENHANCED_FRAME CAP
MAX_DOWNSPREAD_BYTE
MAX DOWNSPREAD
STREAM_REGEN_STATUS_CAP
RESERVED
NO_AUX_TRANSACTION, LINK TRAIN
PS4 SUPPORTED
NORP_OP_PAWR_VOLTAGE_CAP
NORP

CRC_30_OPTIONS SUPPORTED
RESERVED

SV_DP_PWR_CAP
12V.0P_PWR_CAP
18V_DP_PWR_CAP
DOWN_STREAM_PORT_PRESENT
DFP_PRESENT

DFP_TYPE
FORMAT_CONVERSION
DETAILED_CAP_INFO_AVAILABLE
PCON_ENUM_AT_SPECIFIC_DPCD_REGS
RESERVED
ML_CHAN_CODING_CAP
86/106_SUPPORT

1286/132_ SUPPORT

RESERVED

val
2
16n
h
000106
3
s
i
gh
i

gs;;sgssgsgsssga

0PCDN2
81 Gbpw/lane (HBR3)

DisplayPort

OUt-relsted info enum i implementation specific

Figure 21: LinkTrainingResult with reduced lane count.
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Further Help

HOW TO ADD TEST COMPONENTS

To illustrate how to add new components, we will demonstrate setting up a PSR1 stream. Double-click
the "Psr1Stream” component on the list of available components on the far-left of the GUI window. This
will instantiate a “psrlStream1” component in the “Components” windowpane. Another way of doing
this is to drag-and-drop the "Psr1Stream” component from the list of available components into the

“Components” windowpane.

(@ DEV Pinetree (v 243.513) (GUI 24358) - Untitied (SVSC_4L12G_DP) - o X

File Edt IESP Tools Resuts Help  Debug BT | eeoriaszo |

> DEVICES
i i 1Stream1 < +
This toggles the list of ‘ DP GENERATORS b Procedure
| bl t | o frames [(IntrospectLogo.png’, ‘'update’, 1, None) 1 sstGeneratorl.start(
available components e @mmm =
on and off T imageformat Rcease
(e autoMsa True

sdpinterieave True
sdpParity True
transmissionMode fullyActive

Double-click or o frmeCaphireindication st
drag-and-drop into  DP SUPPLEMENTAL o et
11 Adaptive! -
the “Components” R
windowpane 1 AudessalpmOptions
1 AuxParams
141 AuxWakeAlpmOpti...
# DscCompressionPa...
111 LinkTrainOptions.
[ SecondaryDataPack...
[ VideoTiming
~ GENERAL
7K Lanelist
“ () GlobalClockConfig
- & Jitterinjection
= PattenSequence
@ () RefClocksConfig

[E] NormaiStream

v 106
¢ Logging to file: C:\Users\INTROS-1\AppData\Local\Temp\tmpuésd4ufo\Logs\log_2024-06-12_1342.txt

Removing component 'psrlStreaml’

Run Time: 00:00:00 Serial #: - Personality: -~ @ Not Connected Status: -~ Temperature: -

Figure 22: Adding the psr1Streaml component.

By selecting the newly created psr1Stream1l component from the “Components” windowpane, its
parameters can be viewed and edited, as shown below.

SV5C-eDP Embedded DisplayPort Generator
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Clicking on the psriStreaml
component will display its
properties

@ DEV Pinetree (v 243.513) (GUI 24.3.68) - Untitled (SVSC_4{ 12G_DP)

File  Edit IESP  Tools  Results Debug

[E] Psr2Stream
~ DP SUPPLEMENTAL
i1 AdaptiveSyncOptio...
[ AudioComponent
11 AuxLessAlpmOptions
1+ AuxWokeAlpmOpti...
# DscCompressionPa...
4 LinkTrainOptions
[7] SecondaryDataPack...
[ VideoTiming
- GENERAL
5 LaneList
(1) GlobalClockConfig
& Jterlnjection
= PatternSequence
@ (9 RefClocksConfig

Run Time:  00:00:00 Serial #: -~

“
N Removing component 'psrlStreaml’

Personality: -

u} X

B (e

< Procedure *

FURTHER HELP

The stream timing
attributes are in

[(Introspectlogo.png’, ‘update’, 1, None) 1 sstGeneratorl.start()
< videoTiming
RGB888 \/
= = component
True v
T v All stream
— S J attributes are fully
parUpdate v configurable

“ 106
Logging to file: C:\Users\INTROS-1\AppData\Local\Temp\tmpuésd4ufo\Logs\log_2024-06-12_1342.txt

@ Not Connected Status: Temperature: -

Figure 23: Selecting and editing the properties of the psrlStreaml component.

Other than NormalStream and Psr1Stream, different kind of streams are available, such as
CustomStream, PrStream and Psr2Stream. Any of these streams may be selected for the test

execution.
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To make the psrlStreaml the active pattern used by the generator, select the sstGeneratorl component
from the "Components” windowpane, select the pattern property, and click on "psrl1Stream1" from the
pull-down menu, as shown in Figure 23.

@ DEV Pinetree (v 24.3b13) (GUI 24.3.b8) - Untitied (SVSC_4L12G_DP) - o X
File Edit IESP  Tools Results Help Debug
2 Components sstGenerator1 < Procedure +

~ DP GENERATORS

}lé P kConfig v 1 sstGeneratorl.start()
SerdesGenerator (D) globalClockConfig
(9 SstGenerator 5% laneList1 oo )4
. DP STREAMS 141 linkTrainOptions1 Shemn m
I
[T CustomStream & 1 <
[E] NormalStream [E] psriStream1 linkTrainOptions <
[E] PrStream
(&) PsriStream =1 videoTiming1 onDpedError
[E] Psr2Stream auxParams Default Value
~ DP SUPPLEMENTAL EaanbieD¥ New NormalStream
i i <) scramblerSeed
AdsptveSyncOpto. New PsriStream
AudioComponent bsSrReplaceLimit
1A AlpmOpti resetPatterMemory New Psr2Stream
14 AuxParams saveResults New PrStream
i) Ao ae=AlomOpt:-. New CustomStream
*# DscCompressionPa...
(o stream @
o m The DisplayPort stream to transmit.
[=] SecondaryDataPack..
[ VideoTiming
~ GENERAL
7 LaneList v 106
“+% Logging to file: C:\Users\INTROS~1\AppData\Local\Temp\tmpués44ufo\Logs\log 2024-06-12_1342.txt
— @ Globalc 111 Togging App! mp \ top gs\log_. =
=3 I JitterInjection Removing component 'psrlStreaml’

< PatternSequence
B @ RefClocksConfig

Run Time: 00:00:00 Serial #: -~ Personality: -- ® Not Connected Status: -~ Temperature: -~

Figure 24: Selecting the psrlStream as the pattern of the sstGeneratorl component.
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Appendix

FTDI DRIVER MANUAL INSTALLATION

Pinetree communicates with the SPI Controller via an FTDI device (connected via USB). If you don't
already have required FTDI drivers installed on your Windows computer, or if the automated driver
detection presented earlier in this document was unsuccessful, you will need to download them from the
FTDI web site. To do this, follow the instructions found at:

http://www.ftdichip.com/Documents/InstallGuides.htm

The latest drivers can be found at:

http://www.ftdichip.com/Drivers/D2XX.htm

http://www.ftdichip.com/Drivers/D3XX.htm

You may wish to use the “"usbview” utility program linked to on the following FTDI page:
http://www.ftdichip.com/Resources/Utilities.htm

This program will allow you to check that your computer can “see” the FTDI device over USB.
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