User Manual for GRL USB Type C Power Delivery
Performance Analyzer
(GRL-USB-PD-A1)
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This material is provided as a reference to install Rev 1.07.03 of Granite River Labs (GRL)
USB-PD Type-C™ Power Delivery Performance Analyzer A1 Software.

For software support, contact support@graniteriverlabs.com.
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1 Overview

GRL-USB-PD-A1 can be used to analyze behavior between any USB Type-C based device
like Apple Mac’s, Chromebooks and Android phones, Thunderbolt 3 docks, DisplayPort
adapters, Qualcomm Quick Charge AC adapters, USB PD power banks, Cable E-Markers, etc.
Using passive adapters, the GRL-USB-PD-A1 can also check for power and USB Power
Delivery protocol communication over Apple Lightning connectors, and analyze charging
behavior over USB micro-B and Type-A connectors.

GRL-USB-PD-A1 Analyzer connected between two USB Type-C ™ devices captures the
voltage / current information of the VBUS / CC / VCONN signals exchanged between the USB
Type-C ™ devices. The captured data is transmitted to the control PC connected to the USB
Micro-B port. The GRL-USB-PD-A1 software decodes the captured data and gives a graphical
representation of the voltage and current signals captured.

USB Type-C ™ and USB-C ™ are trademarks of USB Implementers Forum.

1.1 Features

1.1.1 Voltage and Current of VBUS / CC1 / CC2 Signal Analysis

The VBUS / CC1 / CC2 signal can be measured to the precision of 1 millisecond accuracy.
The software performs a detailed analysis of Power Delivery message, VBUS voltage and
Current change.

VBUS/CC1/CC2EERIEH VBUSE it RIZE A
poms  atmoms _____ 2i00ms 8600ms Teooms oms 7tims ____473000ms

DRP CC M JLEERIEHI

E?Voltage

Current

Js 1s 2s 3s 45 s 65 Ts s 95 10s 11s 12s 13s 145

-1.0A

0.0A



1.1.2 Power Delivery Message Decode
The contents of the captured PD messages are displayed in detail in accordance with the USB
PD Specification.

PDAYE—U A SRR

# Timestamp CH 0s Power  Data Type Mes... Description
22 45s 362ms 826us CC1  SOP Sink DFP GoodCRC o
23 455 363ms 910us CC1  SOP Sink DFP Request 6 Position=4 (Operating Current=1500[mA])(Max Operating Current=1500[mA])(USB Comrr
24 45s 364ms 60lus CC1  SOP Source  UFP GoodCRC 6
1

25 455 365ms 349us CC1  SOP Source  UFP Accept

A i I

=] P_acket #21 Offset  Length  Field name Value Description HEX. ASCIT
[ "1essage eader=4141h 0.4 5 Message Type 01h (1) Source_Capabilities 01
- Data Object [1] = 2£01912Ch 5 1 Port Data Role oh (0) UFP 00
Data Object [2] = 0002D12Ch 6.7 2 Specification Revision 1h (1) Revision 2.0 01
\.. Data Object [3] = 0004B12Ch
- Data Object [4] - 0006412h 8 1 Port Power Role 1h (1) Source 01
0.11 3 MessagelD oh () 00
12.14 3 Number of Data Objects 4h (4) 04
15 1 Extended oh (0) Contral or Data Message 00
# Timestamp CH @5 Power  Data Type Mes... Description
[ase36ime 72505 | [Souree Gopabiities ][0 [[17=<Fixed> 5000{ml/3000(imA] (Duak-Role Power)(ExPower=d}(USB Communicatiors)(Data Role Stwap]
22- 45g 362ms 826us E??? GoodCRC D-
23 455 363ms 910us  CC1  SOP Sink DFP Request 6 Position=4 (Operating Current=1500[mA])(Max Operating Current=1500[mA])(USB Commincations Capz
24 45s 364ms 60lus CC1  SOP Source  UFP GoodCRC 6
25 455 365ms 349us CC1  SOP Source UFP Accept 1
< n |
= Packet #21 Offset  Length  Field name Value Description HEX ASCII
- Message Header=4141h 0.9 10 Maximum Current in 10méA units 12Ch (300) 3000 [mA] 2C01 .
- Data Object [1] = 2E01912Ch 10.19 10 Voltage in SOmV units 13Ch (300} 15000 [mv] 2c01 i
Date Omect [ 21— 0002017k 20.21 2 peak Current oh (0) 00
- PEtsoheet RIS R0n e ach s |7 Reserved oh (0) 00
Data Object [4] = 0006412Ch
24 1 Unchunked Extended Messages Supported 0h (0) oo
25 1 Dual-Rele Data oh (0) 00
26 g% USB Coemmunications Capable 0h (0) oo
27 1 Externally Powered oh (0) 00
28 1 USB Suspend Supported oh (0) 00
29 1 Dual-Rele Power oh (0) 00
30.31 2 Fixed supply oh (0) Fixed supply (Vmin=Vmax) 00

PD/ {4y DPreamble, BMC ¥ 4l1%#R & R

Edges  Avelllus] Preamble.. BMC Payload cRC Message Bytes (HEX) Message Bytes (ASCIT)
481 3247 |64 [010101010101010101010101010101... | [SYNCIISYNC-1I{SYNC-1IISYNC-211414C21910E2C21D2000C21B4000C214600023D43...

228 3.307 64 010101010101010101010101010101... [SYNC-1][SYNC-1][SYNC-1][SYNC-2]16009184F3D3[EOP] 3D3F4819h 61 00 a.

288 3.307 64 010101010101010101010101010101... [SYNC-1][SYNC-1][SYNC-1][SYNC-2]26C1698520349A6C9867[ECP] 7689C6ASh 62 1C 96 58 02 43 b..x.C

233 3.254 64 010101010101010101010101010101... [SYNC-1]J[SYNC-1][SYNC-1][SYNC-2]14D06001A06D[ECP] D60A1006h 41 0D A

229 3.247 64 010101010101010101010101010101... [SYNC-1][S¥YNC-1][SYNC-1][SYNC-2]343038F54830[EOP] 03845F83h 43 03 C.
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1.2 Connection image

GRL-USB-PD-A1 Analyzer

USB Type C Cable

USB Type-C Power Analyzer
ww. graniteriveriabs. com/GRL-USE-PO-A1/

=

USB Type C Machine
PC,Smart Phone Tablet etc

USB Cable Std A to Micro B
USB Type C Machine
(USB Hub, Charger,USB
Memory etc)

USB PD Analyzer Control PC

1.3 Power Delivery Protocol Analysis View
The image below shows the detailed view of PD Message decode and corresponding CC-Line, VBus
and Current measurement.
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45202ms930us  CC1 SOP UFP.
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23 4sesamsiius CCL SOP oFp Vendor_Defined 7 Discover Identiy (Reque|
30 ca sop urp GoodCRC 7 |
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32 dsasims74dus CC1 SOP oFp GoodCRC 3 |
33 4sessmsSelus CCL SOP oFp Vendor_Defined 0 Discover SVIDs (Reques!
3 ca sop urp GoodCRC 0 |
35 4sds7ms 6lus  CC1 SOP urp Vendor_Defined 4 Discover SVIDS (NAK) (£
3% dsdSTms7lus CCL SOP oFp GoodCRC 4 B
< i v
= Packet #23 Offset Len.. Fieldname Value Description
Message Header=1C621 | 0.4 5 essage Type 02h 2) Request
Data Object [17= 4302588 | 5 ;  pore pata Role o e
6.7 2 Speciication Revision 1h (1) Revision 2.0
8 1 PortPowerRole oh (o) sink
9.11 3 Messageld EY0)
12.14 3 Numberof Data Objects 1h(1)
15 1 Bdended oh (0) Control o Data Message

[ il v [ i
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Connected. (Push "Run’ button to start capturing,)

2 Revision Record

Version Revision Description of Changes Author(s)
Date

1.0.0 1/12/2017 Added Sections 1 to 6 sky@graniteriverlabs.com

1.0.5 27/9/2018  Modified LED States (Section 5.4) gpong(@graniteriverlabs.com




3 Specification

3.1 Supported USB Type-C ™ / Power Delivery Standard
e Universal Serial Bus Type-C ™ Cable and Connector Specification Revision 1.2
e Universal Serial Bus Power Delivery Specification Revision 2.0, V1.2
e Universal Serial Bus Power Delivery Specification Revision 3.0, V 1.0a
e Universal Serial Bus Power Delivery Firmware Update Specification Revision 1.0
e Universal Serial Bus Type-C ™ Authentication Specification Revision 1.0
e VESA DisplayPort Alt Mode on USB Type-C Standard Ver.1.0a

3.2 USB Type-C ™ VBUS / CC / VONN signal monitoring function
e Corresponding VBUS voltage: 0 to 20.0 V (resolution about 10 mV)
e Corresponding VBUS current: 0 to 5.0 A (resolution about 1 mA)
e Corresponding CC 1/ CC 2 voltage: 0 to 5.0 V (Resolution about 10 mV)
e Corresponding CC 1/ CC 2 current: 0 to 1.2 A (resolution about 1 mA)
e Sampling cycle: Approximately 1 to 1000 ms (can be specified by application)

3.3 GRL-USB-PD-A1 Analyzer Dimensions and Weight
e External dimensions: W 21.8 X L 61.6 X H 8.3 £ 0.2 mm
e Mass: 16g

3.4 GRL-USB-PD-A1 Analyzer Electrical specifications
Supply voltage: DC + 5.0V + 10%
Device consumption current: 32.0 mA (Typical value during operation)

3.5 GRL-USB-PD-A1 Analyzer Environment specification
- Operating temperature range: 5 ~ + 40 °C

- Operating humidity range: 35 to 85% RH (with no condensation)

- Restriction on the use of hazardous substances: REACH, RoHS

3.6 GRL-USB-PD-A1 Analyzer Protocol Analysis Host PC Operating Environment
e Supported PC: Windows® PC with USB host
e Supported OS: Windows® 7/8 / 8.1/ 10 (32 bit / 64 bit)
e Hard disk for saving captured data, mouse, keyboard, display mounted mandatory



4 Set Contents

4.1 Hardware components

e GRL-USB-PD-A1 Analyzer body
e USB cable connecting controller to the host PC is not included in the product. Please
prepare separately.

4.2 Software Components
e GRL-USB-PD-A1 Analyzer application executable file "- USB-PD-A1.exe"
e GRL-USB-PD-A1 Analyzer Instruction Manual (this book)

Please download the latest software from the following link

http://graniteriverlabs.com/usb-type-ctm-power-delivery-performance-analyzer-grl-usb-pd-al/

5 Appearance

. LR

USB Type-C Power Analyzer
www granitertverlabs com/GRL-USB-PD-A1/

USB Type C Port

USB Micro B Port

5.1 USB Type-C ™ Plug connector
To connect a USB Type-C ™ device that performs PD protocol analysis.

5.2 USB Type-C ™ Receptacle connector
To connect a USB Type-C ™ device that performs PD protocol analysis.

5.3 USB Micro-B connector
To connect the control PC for GRL-USB-PD-A1 Analyzer viewer.



5.4 Status Indicator LED
5.4.1 LED State Description

LED State Description

]D30Dth OFF No VBUS is detected or VBUS is less than 1V.

]élrlel:ZI?gFF VBUS is detected as more than 1V.

.0 VBUS current more than 10mA flows from Receptacle -> Plug.
?}lrlézr?gllil VBUS is detected as more than 1V.

" VBUS current more than 10mA flows from Plug -> Receptacle.
Both ON VBUS is detected as more than 1V.

e Less than 10mA flows on VBUS.

6 Installation method

Download the GRL-USB-PD-A1 software installer from the below link to the Control PC.
Double click the installer and follow the screen instructions to complete software installation.
Ensure to have sufficient space on the hard disk.

6.1 Connection of GRL-USB-PD-A1 Analyzer to Control PC
Please connect the micro-B USB port of GRL-USB-PD-A1 Analyzer to the USB port of
Control PC with USB cable.

6.1.1 Connection diagram for the software installation

USB PD Analyzer

GRAMITE RIVER LABS

USE Type-C Power Analyzer
www. graniteriverlabs.com/GRL-USB-PD-A1/

USB PD Analyzer Control PC

6.2 GRL-USB-PD-A1 Analyzer Driver Installation
When connecting for the first time, installation of the driver is necessary. Follow the procedure
below to install driver on control PC.




PD Watt Miru C Driver Install

Would you like to install PD Watt Miru C Driver?

[F1D0 Not Ask Again ( Install Driver | [ Feutzl ]

& untitled - PD Watt Miru C App

| File View Record PD Message Graph ..HeF
== F. ¥ ¥ QR  mston eo watt Miru C Driver 1@

i @ About PD Watt Miru C App...

| | |

cc2

Select the GRL-USB-PD-A1 application from the windows menu as shown below.

Recently added

Gl GRL-USB-PD-A1

Automatic installation of GRL-USB-PD-A1 driver will start. If the driver is successfully
installed, "Media Logic Watt Miru C Device" will be displayed in "Universal Serial Bus
Devices" of Device Manager.Device manager screen at driver installation successfully.

¢ Device Manager =& = |
File Action View Help

Lo el RENN 7 Mol A X

a5 gil-PC
-4 Batteries
>} Bluetooth Radios
> 48 Computer

> g Disk drives
- B, Display adapters
> i) DVD/CD-ROM drives
> £ Human Interface Devices
> g IDE ATA/ATAPI controllers
- %5 Imaging devices
> -8 Jungo Connectivity
> & Keyboards
> Mice and other pointing devices
» I Monitors
» -8 Network adapters
4-{f5 Other devices
[y Display
>[5} Processors
> % Sound, video and game contrallers
b M System devices
- § Universal Serial Bus controllers

Iniversal Serial Bus devices
i § Media Logic Watt Miru C Device

Media Logic Watt Miru C Device Properties

General | Drver | Detais|

Media Logic Watt Miu C Device

= d

Device type:
Manufacturer:

Universal Seral Bus devices
Location: Port_#0001.Hub_#0003

Device status
This device is working properly.

Cancel

In the case when the driver is not installed select “Install GRL-USB-PS-A1 Driver” from the
help menu to install the driver.

EA Untitled - GRL-USB-PD-A1 App

File View Record PD Message Graph CCF‘.EgisterInjectinn.Help

' i & ﬁ Yx _pg B _l Install GRL-USE-PD-A1 Driver

VBUS

CC '@:' About GRL-USBE-PD-A1 App...

ON




7 GRL-USB-PD-A1 Protocol Analyzer Application Usage

7.1 Launching the GRL-USB-PD-A1 Application
Double-click the GRL-USB-PD-A1 icon on the desktop to and start the application.

[(,%RL

8 IGRL-LISB-PD
A1

When GRL-USB-PD-A1 software is recognized correctly, the "start button" is activated and
the voltage / current information of VBUS / CC1 / CC2 is displayed as shown below.

I :i VBUS cct CC2  VCONN | | -
el 2022 ooomi[  170mM[ 000 > x

[ 1034wW1| 0511]A]] 0.000]A1] 0.000JA1[ 0.00/WI |

If GRL-USB-PD-A1 software is not recognized correctly, "Start button" will be disabled and
voltage / current information of VBUS / CC1 / CC2 will not be displayed as shown below.
Please re install the GRL-USB-PD-A1 software.

VBUS CcC1 cc2 VCONN

I | I— — b B X

7.2 Start Capture
Select Run option from the Record Menu for enabling the capture of the transactions between
the PD devices as shown below.

T PDCaptureawme - GRL-USB-PD-A1 App . x

File Vnﬂl Ret PD Message _Graph _CC Register Injection  Help

DE (P R ai o mE@e &5 e
Ste Ctri=P 5

b 4 C\::r Clrrl-rD cct cc2 VCONN =
hmt S —— gooM [ 170 o0oom ’ x
7042 Recors e stinge D000[A]|  0.000]A] [ 0.00 W]

WBUS Current Direction Setting

7.3 Record Settings
For the VBUS/CC1/CC2 Sampling Interval can be specified before starting the capture. The
sampling interval would range from 1ms to 1000ms. By default the value is set to 10ms.



Record Settings X

VBUS Sampling Interval

Max Record PO Packet Gount 20000

Max WBUS Sampling Count agnonon

Load Default Cancel

7.4 VVBUS Current Direction Setting

In the USB Type-C ™ Power Delivery environment, the supply direction (Sink / Source) of
VBUS between Type-C device devices varies depending on the type of connected device and
the situation. In this product, the supply direction of VBUS is expressed using "positive /
negative of VBUS current value". By Default, when VBUS is supplied from the Type - C plug
to the Type - C receptacle of this equipment, the VBUS current is a positive value, and when
VBUS is supplied from the Type - C receptacle to the Type - C plug direction VBUS current
is a negative value.

VBUS Current Direction Setting X

Select VBUS Current Positive Direction

®¥lug to Receptade:

() Receptade to Plug

Conce

To change the VBUS supply direction where the VBUS current value is a positive value, select
from the menu [Record] - [VBUS Current Direction Setting].

7.5 Save Setting of Capture File
The file name of the capture file is determined according to "Capture file save setting" and a
capture file is created.



Record File Settings

Filename Caption (max 64 chars)

PDCapture

Record Filename

PO Capture.wmc

[] Append Timestamp to Filename

Record File Folder

[ Do not ask again

[Imultiple Record File (for long time recording) 100

C:\Users\griuser\Documents\GRL-USB-FD-A1

Max File Size (MB)

Select Record File Folder

Load Defaults Cancel

When a capture file with the same file name already exists at the start of capture, it is forcibly
saved with the new capture file and the old capture file is deleted. If you want to keep the old
capture file, either change the capture file name or check the "Append Timestamp to Filename"
checkbox and add the capture start time to the file name so that it will be a different file name
and the maximum file size of the capture file is 100 MB. When the capture data size exceeds
100 MB, the capture stops automatically (Default setting). If you want to capture more than
100MB, please check the "Multiple Record File" checkbox. When the Multiple Record File
setting is enabled, when the capture file size exceeds 100 MB, the next capture file is
automatically created and the capture is continued automatically. A 4-digit serial number is
automatically added to the capture file name.

7.6 Capture File Setting Details

Setting item

Description

Filename Caption

Specifies the file name of the capture file. (Without the
extension)

Append the Append the current time information to the capture file

Timestamp to Example: Current time 2016 years 11 months 30 days 17 : 12

Filename minutes 32 seconds. Capture file name "PDCapture
20161130-171232.wmc"

Multiple Record File Sets the operation exceeds the maximum file size, or

maximum possible capture.

Unchecked: Capture automatically stops.

Checked: Multiple capture files would be created appended
with four digit serial number.( from 0001 upto 9999)
Example: "PDCapture  0001.wmc","PDCapture 20161130-
171232 0001.wmc"

Max File Size (MB)

Sets the maximum file size for the capture file

Record File Folder

Set the folder to save the capture file.

Do not ask again

Unchecked: This dialog is displayed before starting the Capture
of the PD transaction’s.




Checked: This dialog is not displayed before starting the

Capture of the PD Transactions.

Note: Capture file save settings is can be changed from the
menu or toolbar.

8 Operation method

Follow the image below to connect the GRL-USB-PD-A1 Analyzer between the two Type C
Devices. Connect micro USB Port of the A1 Analyzer to the Control PC.

8.1 Connection diagram

GRL-USB-PD-A1 Analyzer

USB Type C Cable

USB Type-C Power Analyzer
USB Type C Machine www grarifervariaba. com/GRL-USE-PD-AYL

PC,Smart Phone Tablet etc

USB Cable 5td A to Micro B

USE Type C Machine
(USB Hub, Charger,USB
Memory etc)

USB PD Analyzer Control PC

During Protocol Analysis, ensure to keep the GRL-USB-PD-A1 Analyzer always connected to
the control PC with the USB cable. It is recommended to use a shorter USB cable.

You can connect and disconnect each USB Type-C ™ device freely. Connect / disconnect each
USB Type-C ™ device according to the purpose of protocol analysis.

8.2 Start GRL-USB-PD-A1 Application
Refer to Section “Launching the GRL-USB-PD-A1 Application”

8.3 Capture Start Operation
Press "Start button" and start the capture.

At the start of capture, "Capture file save setting dialog" is displayed. Follow the instructions
in “Save Setting of Capture File” to save the settings of Capture File. According to the settings, a
capture file is created and capture is started.



When the capture is started, the voltage / current information of the captured VBUS / CC1 /
CC2 is displayed in real time on the graph. Also, if a PD message is detected, the PD message
detected is displayed in the PD message list.

8.4 Capture Stop operation
Please press "stop button" to stop capture.

Capture data is saved on the hard disk with the capture file name created according to the
Capture File Save Settings.

8.5 Clear Capture Data
If you wish to erase capture data that is currently acquired while capturing, please press “Erase
button".

Acquired PD message and voltage / current graph display will be discarded.

A capture file after capture continuation is newly created according to the Capture File Save
Setting.

8.6 Analysis of Capture Data
Analyze the PD messages of capture data and analyze each VBUS / CC1/ CC2 voltage / current
according to section "Operation Screen”.

9 Feature Description

9.1 PD Message-Column Settings
To customize the column settings select PD Messages->Column Settings menu option

PDCapture.wme - GRL-USE-PD-A1 App -
File View Record | PD Message Graph CCRegister Injection Help
DEEE % Find an-f o g EE B @
= &k Findprev shift=F3 [ §
B e cc2 VCONN

> B X

(2 Auto Seroll ‘ ]

T Display Fitter Settings ‘ J

# ldieTime K Disable Display Filters enf.. CH 05 Power  Data CablePlug  Type MesID  Description

290 185166ms 76 [ Coumn s&-t;ngs B | UFPorDFP i 0 Discover Identify (Requist) (SVID=FFOOh)(Object Posi.. Oz 1ms 70us 633
291 185 288m5 5 Ao =t fce  DFP 0 [1]<Fixed> 5000[mV]/2000[mA] (USE Suspend)(ExPo...  Os 121ms 148us 897
202 185290ms 51  Font Settings e DFP 0 [1]<Fixed> 5000[mV]/3000[mA] (USB Suspend)(ExPo..  Os 1ms T3us 297
293 185 202ms 48605 CC2  SOP  Source  DFP 0 [1]<Fixed> 5000[mV]/3000[mA] (USB Suspend) (ExPo. Os 1ms T2us 897
234 1852%4msd57us  CC2 SO UFP or DFP 0 Discover Identify (Requist) (SVID=FFO0h)(Object Posi..  Os 1ms Tdus 633
295 185296ms 160us  CC2  SOP’ UFP or DEP | 0 Discover Identify (Requist) (SVID=FFODR)(Object Posi..  0s Tms 70us 633
296 185 297ms 857us  CC2 SO UFP or DFP defined 0 Discover Identify (Request) (SVID=FFOCh)(Object Posi...  Os 1ms fdus 633
2970 18s419msfdus  CC2 SOP Sewce' DFP | Source Capabiltes 0

208 18542Ims604us  CC2  SOP Source  DFP Source_Capabilities 0 [1]<Fixed> 5000[mV]/2000[mA] (USE Suspend)(ExPo...  Os Tms 67us 296
2% 185423ms 574us  CC2 SO Source  DFP Source_Capabilities 0 [1]<Fixed> 5000[mV]/3000[mA] (USB Suspend)(ExPo..  Os 1ms Tdus 27
300 185425ms54us  CC2 SOP' UFP or DFP 0 Discover Identify (Requizst] (SVID=FFO0h)(Object Posi..  Os T1ms T3us 633
301 185427ms 247us CC2 SO UFP or DFP 0 Discover Identify (Requast) (SVID=FFO0R)(Object Posi..  0s 1ms T0us 633
302 185428ms 945us  CC2 SO UFP or DFP 0 Discover Identify (Requist] (SVID=FFO0R)(Object Posi..  Os 1ms 65us 633
303 185550ms T18us  |CC2 SOP Source  [IFR Source_(apabilities 0 [1]<Fixed> 5000[mV]/3000[mA] (U$B Suspend)(ExPo..  Os121ms d0us 897
304 185552ms 682us  CC2  SOP Source  DFP Source_Capabilities 0 [1]<Fixed> 5000(mV}/3000[mA] (USB Suspend)(ExPo...  Os 1ms G7us 296
305 185554ms652us  CC2 SO Source  DFP Source_Capabilities 0 [1]<Fixed> 5000[mV]/3000[mA] (USB Suspend)(ExPo...  Os 1ms Tdus 257

We can change the display order of the columns displayed in the PD Message by selecting Up
or the Down buttons in the PD Messages Column Settings Dialog.

Show or Hide the columns can be done by selecting the Show Hide Buttons from the PD
Messages Column Settings Dialog.



PD Messages Column Settings x
Order  Title Desctiption Width  Show/Hide e E OK I
i} # Packet Number 50 Show Cancel
1 Idle Time Idle Time 120 Show
2 Timestamp Timestamp 120 Show Load Defaults
3 Pkt Len[us] Packet Length [us] 70 Show
4 CH Channel 40 Show
5 0s Ordered Set a0 Show
[ Power Port Power Role &0 Show Up
7 Data Port Data Role 60 Show Down
3 Cable Plug Cable Plug a0 Show
] Type Message Type 150 Show
10 Mes ID MessagelD &0 Show Show
11 Description Description 300 Show

VBUS Vol[V] VBUS Voltage [V] 70 Hide Hide
VBUS Curr[A] VBUS Current [A] 70 Hide

CC1vol[v] CC1 Voltage [V] 70 Hide

CC1Curr[a] CC1 Current [A] 70 Hide

CC2 vol[v] CC2 Voltage [V] 70 Hide

CC2 Cur[A] CC2 Current [A] 70 Hide

Rev. Specification Revision 40 Hide

NumDOs Mumber of Data Objects 60 Hide

Extended Extended 40 Hide

Ex Chunked Extended Chunked (Extended=1) 40 Hide

Ex Chunk Num Extended Chunk Number (Extended... 40 Hide

Ex Request Chunk  Extended Request Chunk {(Extended... 40 Hide

Ex Data Size Extended Data Size (Extended=1) 60 Hide

Message Size Message Size 60 Hide

Header Message Header &0 Hide

Ex Header Extended Message Header (Extende... 60 Hide

Data Objects or... Dats Objects (Extended=0) or Exte... 200 Hide

CRC CRC a0 Hide

Edges Mumber of CC Edges 60 Hide

Ave,UI[us] Average Unit Interval [us] a0 Hide

Preamble Len Preamble Length [bits] a0 Hide

BMC BMC 200 Hide

Payload Data Payload 200 Hide

Message Bytes ... PD Message Bytes (HEX) 190 Hide he

< >

9.2 Operation screen
The operation screen of the protocol analysis application is as follows. Correlation between the
PD Messages, Voltage and Current measurements can be verified.

PDCapturewme - GRL-USB-PD-A1 App - X
File View Record PDMessage Graph CCRegisterinjection Help

NEEE P X #aE TG EEEE ¢ 5@
Graph ax
I : i VBUS cc (cl0% VCONN g"?
A 20z ooomi[  170M [ 0.00M b Yoltae

[ 1036MwW1| ©0512[A1] 0000JAI] 0000[AI[  0.00[W]
# Timestamp CH Qs Power Data Cable Plug Type Mes ID
82 35 781ms 671us o2 sop UFP or DFP Vendor_Defined 0
83 3s 783ms 355us @ sop UFP or DFP Vendor_Defined 0
84 35 785ms 99us @2 sop UFP or DFP Vendor_Defined 0
85 35 786ms 783us @ sop UFP or DFP Vendor_Defined 0
826 35 788ms 468us @2 sop UFP or DFP Vendor_Defined 0
87 35 790ms 153us @ sop UFP or DFP Vendor_Defined 0
88 35 791 ms 8%6us cC2  soP UFP orDFP  Vendor_Defined 0
89 35 733ms 581us CcC2  SOoP UFP or DFP Vendor_Defined 0
%0 3:795ms265us  CC2 SOP' UFPorDFP  Vendor Defined 0 Current
9 35 7%6ms 950us CcC2  SOoP UFP or DFP Vendor_Defined 0
92 35 798ms 693us cC2  soP UFP orDFP  Vendor_Defined 0
93 3¢ 800ms 378us cC2  SOP UFP or DFP Vendor_Defined 0
o4 3: 802ms 63us cC2  soP UFP orDFP  Vendor_Defined 0
95 3¢ 803ms 748us cC2  SOP UFP or DFP Vendor_Defined 0
9% 3: 805ms 491us cC2  soP UFP orDFP  Vendor_Defined 0
a7 35 807ms 176us cC2  SOoP UFP or DFP Vendor_Defined 0
98 35 808ms 861us cc2  sop UFP orDFP  Vendor_Defined 0
29 35 810ms 546us cC2  SOoP UFP or DFP Vendor_Defined 0
100 35 812ms 28%us cc2  sop UFP orDFP  Vendor_Defined 0
101 35 813ms 974us cC2  SOP UFP or DFP Vendor_Defined 0
102 3s 815ms 658us. cc2  sop UFP or DFP Vendor_Defined 0
103 35 817ms 348us cc2  sop UFP or DFP Vendor_Defined 0
104 35 819ms 9us cc2  sop UFP or DFP Vendor_Defined 0
105 35 820ms 775us cc2  sop UFP or DFP Vendor_Defined 0
106 35 822ms 460us cc2 sop UFP or DFP Vendor_Defined 0
107 35 824ms 145us cc2  sop UFP or DFP Vendor_Defined 0
108 35 826ms 364us cc2  sop Seurce UFP Get_Sink_Cap 7
109 35 826ms Mbus cc2  sop Sink DFP GoodCRC 7
110 30ms 9%4us cc2  sop Sink DFP Sink_Capabilities [
1n 35 831ms 819us. cc2  sop Seurce UFP GoodCRC v
< >

Connected. [Push "Run” button to start capturing.) CAP [NUM [SCRL




Current chart

Name Description

Start button USB type-c™ On the PD Start capturing messages, various types of
voltage and current. At the start of the capture previous captured data
will be discarded. Before starting the capture Save the captured data if
you do not want to destroy the captured data.

Stop button USB type-c™ On the PD Stops capturing messages, various types of
voltage and current.

Clear button Clears the data captured.

PD Message List | During the PD Data capture the decoded PD messages would be
displayed in the list.

Detailed PD The details of the selected PD message would in displayed in the

Message Detailed PD Message Widow.

Status bar Of the current PD Try the w C Of the view state.

Voltage and Captured data VBUS/CCI1/CC2 Of the voltage and current chart

displays.

View capture stop during the last captured data of voltage and current
chart.

While capturing the show in real time the data capture in voltage and
current chart.

Various types of
menu

Performs a variety of operations, such as saving captured data and read.

Various toolbars

Performs a variety of operations, such as saving captured data and read.

9.3 Description of Various Tool bars
The GRL-USB-PD-AT1 application as various tool bar operations as shown below.

BECTIE R Y T G dEIT | FR K

Various operations can also be controlled from buttons on the tool bar.

9.4 Present VBUS / CC1 / CC2 voltage / Current Status Indication
The voltage / current state of VBUS / CC1 / CC2 of USB Type-C ™ is always displayed
regardless of the capture start / stop status.

VBUS CC1 co2 VCONN
m—| 50 SARNA| 0.00 V1 | 1.69V] | 0.00 V]
| 1028[W]| 0.508[A]| 0.000[A1|  0.000[A] | 0.00 [W]




9.5 PD Message List
The below image shows the list of PD messages captured.

# Timestamp oS Power  Data  CablePlug  Type MesID  Description Idle Time Pkt Len]. ~
12 0:728ms T6Sus  CC2 SOP' UFP orDFP  Soft_Reset 0 05 Oms 354us 502
13 0:730ms36us  CC2 SOP' UFP orDFP  Soft_Reset 0 05 Tms 4%us 502
14 Ds73ImsB67us  CC2  SOP' UFP orDFP  Soft_Reset 0 0s Tms 49us 502
15 DsTBmsAlus  CC2 SOP' UFP orDFP  Soft_Reset 0 0s Tms 62us 502
16 0s73ms T0us  CC2  SOP sink  DFP VCONN_Swap 2 0s 1ms 137us 502
7 DsT3msB6us  CC2  SOP Source  UFP GoodCRC 2 Ds Oms Stus 511
18 Ds736ms193us  CC2  SOP Source  UFP Reject 4 0s Oms Sus 510
19 0s 736ms T cc2 sop sink  DFP GaodCRC 4 0s Oms 72us 505
20 0sTHMms755us  CC2 SOP sink  DFP Vendor_Defined 3 Discover Identify (Request) (SVID=FFOOK)(Object Posi..  0s 37msd75us 635
21 Ds775msddsus  CC2 SOP Source  UFP GoodCRC 3 Ds Oms S5us 511
2 0s776ms110us  CC2 SOP Source  UFP Vendor Defined 5 Discover Identify (ACK] (SVID=FF0Oh)(Object Positio..  Ds Oms 154us 1047
2 Ds777ms227us  CC2  SOP sink  DFP GoodCRC 5 0s 0ms 70us 505
2 0s781ms275us  CC2 SOP sk DFP Vendor Defined 4 Discover SVIDs (Request) (SVID=FFO0h)(Object Positi..  0s 3ms 543us 638
P Ds78Ims96Sus  CC2  SOP Source  UFP GoodCRC 4 Ds Oms S2us 500
% 0s782ms580us  CC2 SOP Source  UFP Vendor Defined 6 Discover SVIDs (ACK) (SVID=FFO0h)(Object Position=... Ds Oms 124us m
7 Ds78msd3%us  CC2 SOP Sink  DFP GoodCRC 6 0s 0ms 7lus 505 v
=-Packet 30 Offset [bits]  Leng.. Field name Value Description HEX ascl
riege Heade S0 TH 0.9 1 Maximum Currentin 1. 12Ch (300) 3000 [mA] 2c o1
g“:a g:ﬁ‘: Fz} = ﬁzg;z?;ci 10.19 10 Voltage in SOmV units  064h (100) 5000 [mV] 6400 d.
ata Object [2] =
.. Data Object [3] = DA0S412Ch Rl 2 Feok gt th b @
nn3 2 Reserved oh () 00
2 1 Unchunked Extended .. Oh (0) [
5 1 Dual-Role Data Th1) o
% 1 USB Communications .. O (0) 00
2 1 Unconstrained Powered 1 (1) o
28 1 USB Suspend Supported O (0) 00
20 1 Dual-Role Power oh (D 00
30.31 2 Fixed supply Oh (0) Fixed supply (Vmin=VYmax) 0
Capturing... 5min 185 837ms 370us _[File Size=9051KB (3%)] [PD Packets=112(0%}] [VBUS Samples=28733 (0%} ] AP [NUM [SCRL

The below image shows the detailed view of selected PD Message’s selected PD Object:

# Idle Time Timestamp Pktlenl. CH 0S Power  Data CablePlug  Type MesID  Description ~
290 185 166ms 766us  CC2  SOP' UFPor DFP Vendor_ Defined 0 Discover Identify (Request) (SVID=FFOOh)(Object Pesi..  0s 1ms T0us 633
291 185288ms547us  CC2  SOP Source  DFP Source_Capabilities [ [1]<Fixeds 5000[mV]/3000[mA] (USB Suspend)(ExPo...  0s121ms148us 897
292 185200ms517us  CC2  SOP Source  DFP Source_Capabilities 0 [1]<Fixeds S000[mV]/3000[mA] (USB Suspend)(ExPo...  0s 1ms Tus 897
293 185202ms486us  CC2  SOP Source  DFP Source_Capabilities [ [1]<Fixed> 5000[mV1/3000[mA] (USB Suspend)(ExPo.. 05 1ms T2us 897
294 185284ms457us  CC2  SOP' UFPor DFE  Vendor_ Defined 0 Discover Identify (Request) (SVID=FFOOR)(Object Po: 0s 1ms Tdus 633
295 185 286ms 160us  CC2  SOP' UFPor DFF  Vendor_Defined 0 Discover Identify (Request) (SVID=FFOOR)(Object Posi.. 05 1ms T0us 633
2% 185287ms 857us  CC2  SOP' UFPor DFP Vendor_Defined 0 Discover Identify (Request) (SVID=FFO0h)(Object Posi..  0s 1ms Gdus 633
297 185419ms6d0us  CC2  SOP Source  DFP Source_(apabilities [ [1]<Fixed> 5000[mV]/3000[mA] (U Suspend)(ExPo...  0s121ms150us 897
238 185421ms60d4us  CC2  SOP Source  DFP Source_Capabilities 0 [1]<Fixed> 5000[mV]/3000[mA] (USB Suspend)(ExPo..  0s 1ms 67us 896
299 185423ms5Tus  CC2  SOP Source  DFP Source_Capabilities [ [1]<Fixed> 5000[mV]/3000[mA] (USE Suspend)(BPo..  0s 1ms Tdus 897
300 185425ms54dus  CC2  SOP' UFPor DFP Vendor_ Defined 0 Discover Identify (Request) (SVID=FFOOh)(Object Posi..  0s 1ms T3us 633
301 185427ms 247us  CC2  SOP' UFPor DFP Vendor_Defined [ Discover Identify (Request) (SVID=FFOOh)(Object Pesi..  0s 1ms 70us 633
202 185428ms 9dsus  CC2 SOP' UFPor DFP Vendor_Defined 0 Discover Identify (Request) (SVID=FFOOh)(Object Pesi..  0s 1ms 65us 633
203 185550ms 718us  CC2  SOP Source  DFP Source_Capabilities 0 [1]<Fixed> 5000[mV]/3000[mA] (U8 Suspend)(ExPo...  0s121ms140us 857
P Source Capabllities
305 185554ms632us  CC2  SOP Source  DFP Source_Capabilities 0 [1]<Fixed> 5000[mV]/3000[mA] (U$B Suspend)(ExPo... 05 1ms Tus 897 v
- Packet #304 Offse... Leng.. Field name Velue Description HEX ASCIE
- ity |59 |0 Magimum Current in 10mA units  12Ch (300) 3000 [mA] 2c01 5
rotesi———ry || -2 |10 Voltage in S0mV units 064h (100) 5000 [mV] 6400 d
B Ot L O 021 2 Peak Current oh @ )]
223 2 Reserved Oh (0) ]
2 1 Unchunked Extended Messages ... Oh (0) ]
25 1 Dual-Role Data Oh (0) 0
26 1 USB Communications Capable 0h (@ (]
7 1 Unconstrained Powered 1h(1) 01
S 1 USB Suspend Supported 1h(1) 01
2 1 Dual-Role Power Oh (8) )
1031 2 Fixed supply 0h (0) Fixed supply (Vmin=Vmax) 0
Disconnected. (Connect GRL-USB-PD-A1 Device to USB port.} CAP NLIVV\’I SCRL

Name Description

PD Message List View | List of PD Messages captured during analysis

PD Packet Description | PD Message Header value with PD object list values of the
selected PD Message in PD Message List View.

Selected PD Message | Decoded PD Message Header fields are listed

Detail Header View
Selected PD Message’s | Decoded PD object fields are listed for the selected PDO object.
PDO object View




9.6 PD Message Find Operation

PDCapturewme - GRL-USB-PD-AT App = X
| File View Record | PD MessageGraph _CC Reaister Injection Help
|05 il | P4 Fins e I EEE
&k Find Prev Shift+F3
B4 Finanext o CC1 cc2 VCONN )
YW Dispiay Fitter Settings i i |
# \dleTime  JR Disable Display Filters enl.. CH 05 Power  Data CablePlug  Type MesID  Description .
200 MBSTEMSTE UFPorDFP Vendor Defined 0 Discover Identify (Request) (SVID=FFOOh)(Object Posi..  0s 1ms T0us 633
291 185 288ms 5 ce  DFP Source_Capabilities 0 [1]<Fixed> 5000[mV]/3000[mA] (USB Suspend)(ExPo...  0s121ms1dBus 897
202 185 290ms 51 Font Settings ce  DFP Source Capabilities 0 [1]<Fixed> 5000[mV1/3000(mA] (USB Suspend)(ExPo..  Os Ims T3us 8g7

From the PD message list, you can search for a particular PD message.
Select Find Option from PD Message Menu as shown above. The Find PD Messages dialog
will be displayed.

Battery_Status
Battery_Capabilities

BIST

Country_Codes
Country_Info

DR_Swap
Firmware_Update_Request
Firmware_Update_Response
FR_Swap

Error Packet
MNo Errors
Invalid Packet

CRC Error

[C] Allow to change all settings

Get_Country_Codes
Get_Country_Info
Get_PPS_Status
Get_Manufacturer_Info
Get_Sink_Cap
Get_Source_Cap
Get_Source_Cap_Extended
Get_Status

GoodCRC

Containing Text

[Jenable Text

Not_Supported
Ping
PPS_Status
PR_Swap
PS_RDY

Reject

Request

Find PD Messages X
CH Ordered Set Power Role Data Role
SOP SOP' Deb Hard Reset
cc1 M = M source More
SOP' SOP" Debug Cable Reset
Mcc2 % = Sink UFP
SOP"
Message Type
Accept Get_Battery_Cap GotoMin Security_Request
Alert Get_Battery_Status Manufacturer_Info Security_Response

Sink_Capabilities

Soft_Reset
] Source_Capabilities
Source_Capabilities_Extended
Status
VCONN_Swap
Check All Message Types
[[Jvendor_Defined
Wait Clear All Message Types
Check All
Clear Al

We can specify the search criteria for the PD messages. If the matched PD messages to the
search condition are found they would be highlighted in green in the PD Message List View.
With the same search criteria, if you want to search for the previous or next PD message then
Select Find Next or Find Prev options from PD Message Menu.

9.7 PD Message -Auto Scroll
Select PD Message-> AutoScroll menu option to enable or disable the Auto Scroll feature.

@l PDCapture.wmc - GRL-USB-PD-A1 App =
| Fite View Record | PD Message Graph CCRegister Injection Help

DEHME # Find ai-F M @E@EC o2 @
&k Find Prev Shift+F3
5 Findniext = CcC1 CcC2 VCONN -
1l
[@ Auto Scroll ] I | ’ ! x
'Y Display Filter Settings I |
# \dleTime  JK_Disable Display Filters en.. CH OS Power  Data CablePlug  Type MesID  Description A
2% 1816MsTE g UFP or DFP  VERAGHINERTES 0 Discover Identify (Requast) (SVID=FFOOh)(Object Posi... 0s 1ms 70us 633
291 185 288ms 5¢ : e DFP Source_Capabilities 0 [1]<Fixed> 5000[mV}/3000[mA] (USB Suspend)(ExPo...  0s 121ms 148us 897
202 185290ms 51 Font Settings e DFP Source_Capabilities 0 [1]<Fixed> 5000[mV]/3000[mA] (USB Suspend)(ExPo...  Os 1ms 73us 897
293 185 292ms 486us TC2 S0P Source DFP Source_(apabilities 0 [1]<Fixed> 5000[mV]/3000[mA] (USB Suspend)(ExPo... 0s 1ms 72us 897



During Capture, PD message will be automatically added to the PD message list.

The current display position of the list can be automatically moved with respect to the position
of the newly added PD message.

5.5 PD Message-

9.8 PD Message- Display Filter Setting

[ PDCapturewmc - GRL-USE-PD-AT App = o ES
File View Record | PDMessage Graph CCRegister Injection Help
NEHE #h Find atr N EEE 58] @
§h Fina Prev Shift-F3
CcC1 cg2 VCONN

4 Find Next F3 B S
(™ auto scron | | P" E| x
§”—Y Display Filter Settings ] ]

# Idle Time %X Disable Display Filters enl.. CH 0% Power  Dats CablePlug  Type MesID  Description A
e

292 185290mS5T  giymn Settings e DFP Source_Capabilities 0 [1]%Fixed> 5000[mV]/3000[mA] (USB Suspend)(ExPo...  0s Tms 73us 897
293 185 202ms 4¢ e DFP Source_Capabilities 0 [1]¢Fixed> 5000[mV]/3000[mA] (USB Suspend)(ExPo...  Ds Tms 72us 897
294 185 294ms 42 Font Settings UFP or DFP 0 Discover Identify (Request) (SVID=FFOOR){Object Posi...  Ds Tms T4us 633
295 185 296ms 16005 CCZ SaPT UFP or DFP Vendor_Jefined 0 Discover Identify (Request) (SVID=FF00R)(Object Posi...  Ds Tms 70us 633
296 185 297ms 85Tus cc2  sop UFP or DFP  Nendeildefined 0 Discover dentify (Request) (SVID=FFOOh){Object Posi...  Os 1ms 6dus 633
297 185418ms640us  CC2 SOP Source  DFP Source_Capabilities 0 [11<Fixed> 5000[mV)/3000[mA] (USB Suspend)(ExPo... 05 121ms 150us 897

In the PD message list, it is possible to display only the specific PD messages. Select PD
Message-> Display Filter Settings option. The Display Filter Settings Dialog will be
displayed. We can choose the criteria to filter the messages.

If you want to Disable or Enable the display filter, Select Menu Option PD Messages-
>Disable Display Filters.

Display Filter Settings X
CH Ordered Set Power Role Data Role
| SOP SOP' Deb Hard Reset
— armness Source DFP
SOP' SOP" Debu Cable Reset
M g Sink UFP
SOP"
Message Type
Accept Get_Battery_Cap GotoMin Security_Request
Alert Get_Battery_Status Manufacturer_Info Security_Response
Battery_Status Get_Country_Codes Not_Supported Sink_Capabilities
Battery_Capabilities Get_Country_Info Ping Soft_Reset
BIST Get_PPS_Status PP5_Status Source_Capabilites
Country_Codes Get_Manufacturer_Info PR_Swap Source_Capabilites_Extended
Country_Info Get_Sink_Cap PS_RDY Status
DR._Swap Get_Source_Cap Reject VCONN_Swap
Chedk All Message Types
Firmware_Update_Reguest Get_Source_Cap_Extended Request Vendor_Defined L2
Firmware_lUpdate_Response Get_Status Wait Clear All Message Types
FR_Swap GoodCRC
Error Packet Containing Text
Mo Errors Check All
Invalid Packet [ Enable Text Clear Al
CRC Error
[ allow to change all settings Cancel




9.9 PD Message-Font Setting

[ PDCapturewmc - GRL-USB-PD-A1 App == X
| File View Record | PDMessage Graph CCRegister Injection Help
Juﬁﬂg‘ i Fina Ctri=F E|.=‘ |w§$‘@|
gk Find Prev Shift~F3 s
4 Find Newt = CC1 CcCc2 VCONN
(M auto Seroll I [ P x
W Display Filter Settings I | |
# /dieTime Ok Disable Display Filters enl.. CH 05 Power  Dats CablePlug  Type MesID  Description Lo
290 18166msTE L e ings UFP or DFP. 0 Discover Identify (Request) (SVID=FF0DR)(Object Posi..  0s Tms 70us 633
291 185 288ms 5 e DFP 0 [1]<Fixed> S000[mV]/3000[mA] (USE Suspend)(ExPo...  Ds121ms148us 897
292 185 290ms 51 e DFP 0 [1]<Fixed> S000[mV]/3000[mA] (USB Suspend)(ExPo...  0s Tms 73us 397
293 185 292ms 48605 Gurce  DFP 0 [1]<Fixed> S000[mV]/3000[mA] (USE Suspend)(ExPo...  Ds Tms 72us 397
201 13 204ms 457us  CC2 SO UFP or DFP. 0 Discover Identify (Request) (SVID=FF0Dh){Object Posi. 633
1295 |/ 18s2%6ms1600s  |[CC2 SOP' | [ UFPor DR | o Discoverlde s bject Pc 5 633
296 185297ms857us  CC2 SOP" UFP or DFP. 0 Discover |dentify (Request) (SVID=FFODR){Object Posi..  0s 1ms fdus 633
[ O SoumeUspobilies 0
298 18s421ms604us  CC2  SOP Source  DFP 7 0 [1]<Fixec> 5000[mV]/3000[mA] (USB Suspend)(ExPo... D 1ms 67us 896
259 185423ms57dus  CC2  SOP Source  DFP 0 [1]<Fixec> 5000[mV]/3000[mA] (USB Suspend)(ExPo... D Tms 7dus 897
300 18:425ms544us  CC2 SOP UFP or DFP 0 Discover [dentify (Request) (SVID=FF0DR)(Object P 633
301 185427ms 247us  CC2 SOP' UFP or DFP ] Discover [dentify (Request) (SVID=FF0DR)(Object P 633
302 18:428ms%45us  CC2 SOP' ) UFP or DFP 0 Discover Identify (Re 633
34 =552ms682us  CC2 SOP Source  DFP Source Capabilities 0 [1]«Fixed> 5000[mV]/3000[mA] (USB Suspend)(ExPo... %6
305 18s554ms 652us  CC2 SOP Source  DFP Source Capabilities 0 [11¢Fixed> 5000[mV)/3000[mA] (USB Suspend)(ExPo... 0z Tms Tdus 27 v

Select PD Message-> Font Settings to change the font of the PD Messages displayed.
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Font: Font style: Size:
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Segoe Ul Symbol Semibold
SHOWCARD GOTHl | Semibold Itali

Sitka Banner v | |Bold v

Efects Sample
[] Strikeout
[ Undedine
Color:
| Black ~|  Secpt:
| Westem w

AaBbYyZz

9.10 File Export Operation

Hl PDCapturewme - GRL-USB-PD-A1 App —

|| File View Record PDMessage Graph CCRegister Injection  Help
| new IR & AR
"5 Open. ctri=0

us cc1 cc2 VCONN

Save Ctrl+5
W swes. il | | » x
| | .

1 C:AUsers\,..\PDCapture.wmc | | |

B & @

luﬂ Export... Inp Pktlen[.. CH 0S Power  Data CablePlug  Type MesID  Description

i Stitch Record Files DP' UFP or DFP Vendor_Jefined 0 Discover |dentify (Request) (SVID=FFO0h)(Object Posi.. 0s Tms 70us 633

- pr Source  DFP Source_Capabilities 0 [1]<Fixed> 5000[mV}/3000[mA] (USB Suspend)(ExPo...  0s121ms 148us 267
. Eit op Source  DFP Source_Capabilities o [1]<Fixed> 5000[mV}/3000[mA] (USE Suspend)(ExPo... 05 1ms T3us 897
TG 2 AseECCZ S0P Source  DFP Source_Capabilities 0 [1]<Fixed> 5000[mV]/3000[mA] (USB Suspend)(ExPo... 05 1ms T2us 897

From File Menu Select Export Option to export the captured data to .csv or .wmc format. The Export
Dialog would be displayed.



Export X
From Export Items Export Type
(®)PD Messages (@ csv
(") Packet Number | 0 (") Voltage / Current CIwmc
() Marker Marker ¥ { 0s Oms Ous) (O Both
To . .
PD Message Options Voltage / Current Options
Capture End VBUIS V!
®cap Visible Columns Only VBUS Voltage
O . - WBUS Current
P t M 303
AR [ VBUS Wattage
() Marker Marker O ( Os Oms 0Ous) CC1 Voltage
CC1 Current
CC2 Voltage
CCZ Current
Export File Name
r:‘vil..lsers‘\grluser'v.Dov:uments‘n,GR.L-USE-PD-A.I‘!PDCapt.lre_export.csv He
Abort Export Cancel

From the Export Dialog we can choose to export the selected data to the specified file format. We
have option to export the PD Messages along with the Voltage and the Current values in the .csv
format. The Export file path would be displayed in the Export Dialog. By clicking the Export button
the exported file would be saved in the destination folder.

Note: Marker information will not be exported.

Export [tems Export Type
(®) PD Messages (@ csy
() Packet Mumber 0 () voltage / Current (Cwmc
() Marker Marker ¥ { Oz Oms Ous) O Both
To . )
PD Message Options Voltage / Current Options
Capture End VBLIS ¥
®cap Visible Columns Only i
O - . VBUS Current
P t M 308
et VBUS Wattage
(") Marker Marker O ( Os Oms Ous) CC1 Voltage
CC1 Current
CC2 Voltage
CC2 Current
Export File Name
r:‘q.lsers‘lgrluser \DocumentsGRL-USB-PO-A 1\PDCapture_export. csv File
Abort Export Cancel




9.11 PD Message Time Stamp Feature
During Data capture the Timestamp information would be updated in the PD Message List.

By default, the time stamp would be showing the Current Position value. For particular PD message

the start time is configurable. The Timestamp can be set to Absolute Value. Right click on the PD
Message List and select “Set Time Stamp Origin ->Absolute". We can see the absolute time stamp

values displayed in PD Message List.

- 65 587ms 3d4us SORTEG Set Marker orDFP  [Eneien iefined 0 Discover Identify (Request) (SVID=FFO0h)(Object Posi... - fs 587ms 344us 633
- s 585ms 647us 2 50 Clear Marker orDFP  Venelor|defined 0 Discover |dentify (Requast) (SVID=FFODh)(Object Posi..  0s Tms 6dus g3
- 65 583ms 045us i g el Al ke or DFP  Wendor defined 0 Discover Identify (Request) (SVID=FFO0h)(Object Po: 0s 1ms 6%us 6232
-Bs357ms245us  CC2  5C Capabilities 0 [1]<Fixed> 5000[mV1/3000[mA] (USB Suspend)(ExPo...  Os 26ms 67us 896
-Bs355ms282us  CC2 5C Set Wiarker A apabilities [ [1]<Fixed> 5000[mV]/3000[mA] (USE Suspend)(ExPo...  Os 1ms 67us 896
-Bs553ms310us  CC2  5C Source_Capabilities 0 [1]<Fixed= 5000[mV]/3000[mA] (USB Suspend)(ExPo...  Ds Tms 67us 896
-Bs551ms350us  CC2 SO Clear Marker A or DFP  [iEndBH Jefined 0 Discover Identify (Request) (SVID=FFOCh)(Object Posi...  Os 1ms 73us 633
- Bs 549ms B48us ez s or DFP  Wendor defined 0 Discover Identify (Request) (SVID=FFO0h)(Object Posi..  Os Tms 69us 633
Set Marker B 5 % 3 .
- 65 547ms ¥6us cez s or DFP  Wiendor defined 0 Discover Identify (Request) (SVID=FFO0h)(Object Posi..  Os Ims 69us 632
-Bs426ms24dus CC2 5C Clear Marker & = qurce Capabilities 0 [1]<Fixed> 5000[mV]/3000[mA] (USB Suspend)(ExPo..  0s 121ms T0us 896
-Bs424ms 276us  CC2 5C - — - ] [1]<Fixed> 5000[mV]/3000[mA] (USB Suspend)(ExPo..  Os Ims 72us 896
-6s422ms30Tus  CC2 SC Set Time Stamp Origin & 0 [1]<Fixed> 5000[mV]/3000[mA] { 0s Ims Tius 896
- B5 420ms 34dus CCc2 S Calimree Ay Carrent Position 0 Discover Identify (Request) (S| Ds 1ms 67us 633
- 65 418ms B42us £C2 5 0 Discover ldentify (Requeest) (SVID=FFODh){Object Po: 0s 1ms 6%us 633
- 65 416ms 046us ccz  sop' UFP or DFP  Wendar|Defined 0 Discover Identify (Request) (SVID=FFO0R)(Object Posi...  Os Tms 63us 6232
Timestamp Pktlen[.. CH as Power Data CablePlug  Type Mes ID Description
0s 30ms 99us ccz sop UFP orDFP  [[ERdar iefined Discover Identify (Request) (SVID=FF00h)(Object Posi... - 0s 30ms 99us 633
0Os 28ms 402us ccz  sop UFP orDFP  endor | Defined 0 Discover Identify (Request) (SVID=FF00h)(Object Posi.. 0= Tms 6dus 633
0Os 26ms 700us ccz sop UFP orDFP  Wendor | Defined 0 Discover Identify (Requist) (SVID=FFO0h)(Object Posi.. 0z Tms 69us 633
0s Oms Ous cc2 sop Source  DIFP Source_Capabilities 0 [1]<Fixed> 5000[mV]/3000[mA] (USB Suspend)(ExPo..  Os 26ms E7us 295
0Os 1ms 963us cc2 sop Source  DIFP Source Capabilities 0 [1]<Fixed> 5000[mV]/2000[mA) (USB Suspend)(ExPo...  0s 1ms B7us 205
0s 3ms 926us cc2  sop Source  DFP Source Capabilities 0 [1]<Fixed> 5000[mV]/2000[mA] (UB Suspend)(ExPo...  0s 1ms &7us 205
0s 5ms 895us cc2  sop UFP or DFP  liEHdar efined 0 Discover Identify (Requist) (SVID=FF00R)(Object Posi...  Ds 1ms 73us 523
| S [T [ [ EGw DR [ Vendor_[Yefin:d 0] [N
0s 9ms 299us cc2  sop UFP or DFP  Viendar | cfined 0 Discover Identify (Requist) (SVID=FF00h)(Object Posi...  Ds Tms Bus 632
0s131ms Tus cc2  soe Source  DFP Source_Capabilities 0 [1]<Fixed> 5000[mVY]/3000[mA] (USE Suspend)(ExPo...  0s 121ms T0us 205
0s 132ms 968us cca sop Source  DIFP Source_Capabilities 0 [1]<Fixed> 5000[mVY]/2000[mA] (USB Suspend)(ExPo..  Os Tms T2us 295
0s 134ms 938us cca  sop Source  DFP Source_Capabilities 0 [1]<Fixed= 3000[mVY]/3000[mA] (USB Suspend)(ExPo..  0s Ims T3us 295
0s 136ms 90Tus ccz sop UFP orDFP  [UEAdar iefined 0 Discover Identify (Requst) (SVID=FF00h)(Object Posi.. 05 Tms 67us 633
0s 138ms 603us ccz  soP UFP orDFP  endar|Defined 0 Discover Identify (Request) (SVID=FF00h)(Object Posi..  Os Tms 69us 633
0Os 140ms 29%us ccz sop UFP orDFP  Wendar|Defined 0 Discover Identify (Requist) (SVID=FFO0h)(Object Posi.. 0z Tms 63us 633
>
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