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1 Reference Documents

The test methods outlined in this document are tests required by various technology adoptions of
the USB TypeC connector. Specifications that have adopted the USB T¥peonnector and may

be referenced in this document include, but are not limited to, theest USBIF,VESA

DisplayPori) and Qualcomm® Quick ChamgéQC)specification versions respectively.

Note: In order to have access to all specifications, it may be required that you are a member of
an industry group and have attained the proper permisions.

1.1 USBIF

USBIF Compliance Documents are available for download at:

http://www.usb.org/developers/docs/
1.2 VESA DisplayPort

Download the DisplayPort document from the VESA Browser site:

http://www.vesa.org/join-vesamemberships/membeidownloads/
1.3 QC Testing

Approval and NDA as a QC5 and Legacy Adopter is required to gain access to the QC Compliance
Test SpecContact your Granite River Lalms Qualcomm QC representative for more details.

2 Scope of thisUser Guide

This Ugr Guide serves as the primary user documentation for GRLUSBPD-C2 (aka GREC2)
and GREUSBPD-Q2-EPRaka GREC2-EPR GRLUSB TypeC Power Delivery Tester and Analyger
Hardwareand the GRiC2/ C2EPRAutomation TestBrowser Application Thesubsequent
sections describe the GRC2/ C2EPR initial setup and each feature provided by the @R C2
EPR automation test browser application when connected to i6RL-C2/ C2ZEPRester

hardware. For more detailson the GREUSBPD-C2/ C2EPRest slution, seerelated user
documentation at http://graniteriverlabs.com/download-center/ and generaloverviewat

https://www.graniteriverlabs.com/enus/test-solutions/protocol-power-test-solutions.
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3 Getting Started with GRL-USBPD-C2/ C2EPR

This section describes how to gstarted with the GRIC2 / CZEPR test solution for USB Power
Delivery compliance testing. Whether you are installing for the first time or doing an upgrade,
please make sure to follow all the steps in this section to verify your setup prior to testingvecBe
Under Test (DUT). The procedure is as follows:

1. Install the latest version of GRC2/ C2EPR automation test browser application (Browser
App) on the host computer (laptop or desktop) connected to the GR/ C2EPR tester
hardware. For best systemperation using this Browser App, GRL recommends that the
host computer supports Intel Core i7 and 8GB RAM WatogleChrome version
80.0.3987.122 or aboyé4-bit). Make sure telear the browser cache beforalinchingthe
GRLEC2/ C2EPR Browsefpp sener.

2. Make sure the GRC2/ C2EPR tester firmware has been updated to the latest vergisee
Section4).

If this procedure is followed and any issues arise, pleasatact support@graniteriverlabs.com

3.1 Install GRL-C2 / C2ZEPRBrowser App

1. Download the GRIC2/ C2EPRBrowserApp fromhttp://graniteriverlabs.com/download-
center/.

2. Run the installer by double clicking the extracted executal@RL_GRL
C2_Browser_App_VLexe and then click orthe 8 = Pouttdt.

® GRL-C2_Browser_App 1.6.3.24 Setup — *

Welcome to GRL-C2_Browser_App
1.6.3.24 Setup

Setup will guide you through the installation of
GRL-C2_Browser_App 1.56.3.24,

It iz recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer,

Click Mext to continue.

AGURE.1: STARTGRL-C2/ C2EPRBROWSERPPINSTALLATION
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3. Read and accept the license agreemdmt clicking G F

® GRL-C2_Browser_App 1.6.3.24 Setup —

License Agreement
Flease review the license terms befaore installing GRL-C2_Browser_App 1.6.3.24,

Press Page Down to see the rest of the agreement.

s

GRANITE RIVER LABS
SOFTWARE END USER LICENSE AGREEMENT

INSTALLATION NOTICE: THIS IS A CONTRACT. BEFOREYOU
DOWNLOAD THE SOFTWARE AND/OR COMPLETE THE INSTALLATION

PROCESS, CAREFULLY READ THIS SOFTWARE END USER LICENSE
AGREERERIT {“E11IAMY BV MONAKI NANIRG THE SOETIWARE AMD/OB

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install GRL-C2_Browser_App 1.6.3.24,

< Back I Agree

W

Cancel

FHGURE.2: AcCCEPTGRLEC2/ C2ZEPRBROWSERPPLICENSEAGREEMENT

4. The software installation wilthen proceedand uponcompletion, click onL @=

button.

# GRL-C2_Browser_App 1.6.3.24 Setup —

Installing
Flease wait while GRL-C2_Browser_App 1.6.3.24is being installed.

Extract: functions_9.html... 100%

Extract: functions_4.js... 100%
Extract: functions_5.html... 100%
Extract: functions_5.js... 100%
Extract: functions_6.html... 100%
Extract: functions_6.js... 100%
Extract: functions_7.html... 100%
Extract: functions_7.j=... 1009
Extract: functions_g.html... 100%
Extract: functions_3.js... 100%
Extract: functions_9.html... 100%

< Back Mext =

Cancel

AGURE.3: GRI-C2/ C2EPRBROWSERPPINSTALLATION PROGRESS

2J9FAL=JAN=JD9: K

LAgreeKs : ML L GFA

38 AF AK @X

%08 1n M K i# KO
%J 9 FAL=

3K=J %MA<-=
BAN=J4%9 WK GRifs 3 H 4By fn


http://www.graniteriverlabs.com/

')GRL ;gFAL:JAN:JDQ:K

# GRL-C2_Browser_fpp 1.6.3.24 Setup —

Completing GRL-C2_Browser_App
1.6.3.24 Setup

GRL-CZ_Browser_App 1.6.3.24 has been installed on your
computer,

Click Finish to dose Setup.

EAShow.

RGURE.4: GRLC2/ C2EPRBROWSERPPINSTALLATIOSOMPLETED
5. TheGRLEC2/ C2EPRBrowserAppis now ready for use

3.2 Start Up and Navigate GRL-C2/ C2EPRBrowser App

1. Once installedyou candirectly open theGREC2/ C2EPRBrowserAppusing theGRL-C2-
Browser Appdesktop shortcut. This will initiate the App server to run backend operations
before launching theGRLEC2/ C2EPRBrowserApp.

Note: Do not close this window only unless you need to exit from the GB2/ C2ZEPRBrowser
App.

® GRL-C2- Browser App

RGURE.5;: APPSERVERCREENRUNNINABACKENIDPERATIONS

%OB 1ii "M K # KO 3K=J %MA<-= 0 =k
%JOFAL= BAN=J4*9 WKGHE 3 H4Belig o . 9 KXA


http://www.graniteriverlabs.com/

oGRL ;9FAL=JAN=JD9:K

2. TheGRLEC2/ C2EPRBrowserAppshouldlaunchafter a few secondsn abrowserwindow
with the appropriate port number. If for some reasdhe browser windowdoes not appear
after a few minutes open anew browser tab and navigate tdttp://IP address of windows
software host PC:500(fbr example, http://192.168.3.241:5001/)

3. TheGRLC2/ C2EPRBrowserAppO @=F D9 MF; @=< OADD <AKHD9Q x!
landing screen as fitows:

USB Power Delivery and USB Type-C™ Test Software (1.6.3.24)
GRL-USB-PD-C2-EPR

SetApp Mode - CTS (I API

@ Ethernet Connection Settings Tester Status Disconnected
| Scan Network Serial Number NIA
Firmware Version N/A
C2-EPR IP Address 5
O Tester IP Address Information 192.168.255.1
e | 1521682581 o] () | LastCalibration Date
Capability Setup Diagram Next Calibration Due Date
Tool Updates Test Cable Calibration Status ()
Dg C2-EPR Tester Calibration Calibration Error
— | Update Firmware | Firmware Update Instructions
est Config
| Update E-Load Firmware |
(ﬁ) License Information
Results . . .
Module Name License Type License Period
Report
Options
Hal

AGURB.6: GRILC2/ C2EPFRBROWSERPPLANDINGSCREEN

This screen allows you to set up connection between BRLC2/ C2ZEPRBrowserAppand the
GRLC2 / CZEPR tester hardware as well as performing firmware/software updaMere details
are provided inSection 4.

3.2.1 UsingGRL:C2/ C2EPRBrowser Appin Chrome OS

Note: Make sure that the GRIC2EPR tester hardware is connected to a control PC running
Windows 10.

1. Install the GREC2/ C2EPRBrowser Appon a Windows 10 control PC connected to the
GRLEC2/ C2EPRester hardware.

2. Once installed, open th&&REC2/ C2EPRBrowserAppusing theGRL-C2- Browser Appor
GRL-:C2-EPR- Browser Appdesktop shortcut.

3. Opena newChrome browsetab in Chrome O%nd navigate to http://IP address of
windows software host PC:50qidr example, http://192.168.3.241:5003/

Note: Make sure thatboth the Windows 10control PCand GoogleChromebookare connected to
the sameEthernet network (wired or wireless).
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SeeFigure3.7 below for an illustration of the above steps.

GRL-C2 Tester Hardware GRL-C2-EPR Tester Hardware

!

/ Windows 10 Control PC (with GRL-C2 / \ f \
Google Chromebook

C2-EPR Browser App installed)

OR

IP Address, for example, 192.168.1.11

Ethernet
(Wired/Wireless
Network)

Run GRL-C2 / C2-EPR Browser App and connect to Ethernet Open new Chrome browser tab and navigate to,
GRL-C2 / C2-EPR Tester Hardware using IP Address, | (Wired/Wireless for example, http://192.168.3.241:5001/ to
for example, 192.168.1.49 / Network) access GRL-C2 / C2-EPR Browser App /

RAGURE.7: USINGGRLC2/ C2EPRBROWSERPP INCHROMEDS

3.2.2 UsingGRL:C2/ C2EPRBrowser Appin macOS

Note: Make sure that the GRIC2 / CZEPR tester hardware is connected to a control PC running
Windows 10.

1. Install the GREC2/ C2EPRBrowser Appon a Windows 10 control PC connected to the
GRLC2/ C2EPRester hardware.

2. Once instaled, open theGREC2/ C2EPRBrowserAppusing theGRL-C2- Browser Appor
GRL-C2-EPR- Browser Appdesktop shortcut.

3. Open a new Chrome browser tab in macOS and navigatetto://IP address of windows
software host PC:500(fbr example, http://192.168.241:5001/).

Note: Make sure that both the Windows 10 control PC and Apple MacBook are connected to the
same Ethernet network (wired or wireless).

SeeFigure3.8 below for an illustration of the above steps.
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GRL-C2 Tester Hardware

GRL

Granite River Lass

IP Address, for example, 192.168.1.11

GRL-C2-EPR Tester Hardware

Ethernet
(Wired/Wireless
Network)

/ Windows 10 Control PC (with GRL-C2 / \

C2-EPR Browser App installed)

p

—

Run GRL-C2 / C2-EPR Browser App and connect to Ethernet
GRL-C2 / C2-EPR Tester Hardware using IP Address, | (Wired/Wireless
for example, 192.168.1.49 Network)

Open new Chrome browser tab and navigate to,

\

Apple MacBook

for example, http://192.168.3.241:5001/ to
access GRL-C2 / C2-EPR Browser App

RGURE.8: USINGGREC2/ C2EPRBROWSERPP INVACS
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4 Safety Precautions for GRLUSBPD-C2 / C2EPR

Make sure to read, follow and adhere to the following safety precautions when handling3Ré&
USBPDC2 / CEPRester hardware.

4.1 Operating Conditions

The following conditionsmust befulfilled for optimum performance and functionaty of the GRL
USBPD-C2 / CEPRester hardware

1 TheGRLUSBPDC2 / CZEPRester hardwareshould be calibrated.

1 TheGREUSBPD-C2 / CEPRester hardwareshould be kept for 10 minutes warm up
before performing tess.

1 The AC Mains voltage should betiin the specification of 1060240 VAC and should not
have excessive noise or surge levels.

1 TheGREUSBPD-C2 / CZEPRester hardware DUT and any other equipment used for
testing must be connected to the common ground.

1 TheGREUSBPDC2 / CEPResterhardwaremust be operating in a stable physical
environment (no vibrations).

1 The Room temperature should be 20%G.

The Relative humidity of the room must be maintained at 5@%0%.

4.2 Electrical Characteristics

TheGREUSBPD-C2 /| CEPRester hardwareshould be operated witha 3-pin plug and the type
of power sourceasindicated on the marking labebf the tester hardware

1 100240 Volt AC, 560Hz
T 10 Amps
4.3 Use Only in Laboratories

The GREUSBPD-C2 / CZEPRester hardwareis designed ¢ be used irmUSB Test Laboratory for
USB Compliance Testing, Research and Development.

1 TheGREUSBPDC2 / CEPRester hardwareshould be kept on a stable desk or bench
while in use.

TheGREUSBPDC2 / CEPRester hardwareshould not be mounted to avall or ceiling.

1 TheGREUSBPD-C2 / CZEPRester hardwareshould be placed away from sources such as
Radiators, Air Conditioners or other products that would affect the temperature around
the GREUSBPDC2 / CZEPRester hardware
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4.4 Ventilation

Air suction and exhaust vents in the cabinetust beprovided for ventilation to ensure reliable

operation of theGREUSBPD-C2 / CZEPRester hardwareand protect it from overheating. These

vents must not be blocked or covered. @iGREUSBPD-C2 / CZEPRester hardwareshould not

be placed in a buiklin installation such as a rack unless proper ventilation is provided, or the
E9FM>9; LMJ=JXK AFKLJM; LAGFK @9N= : == >GDDGO=<

The images below show where ventilation is required

Vi 7 7 T / / 7 T / / / / / / /

100 mm!

Front View Top View

4.5 Cleaning

The following precautions should be observed when cleaning BREUSBPD-C2 /| CEPRester
hardware:

91 Disconnect the AMainsbefore cleaning theGREUSBPD-C2 / CZEPRester hardware
1 TheGRLUSBPDC2 / C2EPRester hardwareshould be cleaned with a soft dry cloth only.
1 NEVERIleanthe GREUSBPD-C2 / CZEPRester hardwarewith furniture wax, benzene,
insecticides or other volatile liquids which may corrode the cabinet.
4.6 Hazard Warning/Caution

For own safety when using th6&REUSBPD-C2 / CZEPRester hardware, take note of the
following:

1 To prevent a fire or shock hazard, do not expose GBR-USBPD-C2 / CZEPRester
hardwareto water or moisture.

1 To prevent the risk of electric shock, do not openremove the enclosuref the GREUSB
PDC2 / CZEPRester hardware

1 Do not connect the DUT while the @RBBPDC2 / CEPR tester hardware is booting up.
Alsoemove the DUT before power cycling the-GRBPDC2 / CEPRester hardware
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1 Do not uséhe GRiSPLCablein between the Source and Sink D&Without the prior
precaution This idecausehe GREUSBPDC2 / CEPR tester hardwamill not sourcethe
VCONNoltagebut the DUTs will source the ®ONN voltagansteadwhen theGRESPL-Cable

is being used
Note:There are no useserviceable parts inside. For any type of service assistalegsecontact
Granite RiverLabs. Alteration or modifications carried out without appropriate authorization may
void the warranty.
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5 Connection and Setup of GRI-:C2 / C2EPR Tester Hardware

Figure5.1 shows how to connect the GRC2 / CZEPR tester hardware with the host computer
(control computer/PC) for testing a USB Power Delivery based DUT.

Control Computer

Ethernet Cat5 or higher cable

GRL-C2 Tester

GRL

GRranITE R1ver Lass

USB Type-C cable

Port-1 USB Type-C port 4

Device Under
Test

FGURB.1: GREC2HARDWAREONNECTIOSETUP FORESTINADUT

Control Computer

USB Type-C cable
7

Port-1 USB Type-C port

Device Under
Test

RGURB.2: GREC2EPRHARDWAREONNECTIOSETUP FORESTINADUT

%O0B 1 M K # KO 3K=J %MA<-= 0 =KkRt
%J9FAL= BAN=J4=*9 KK GHjifi§h 3 H 4Eclimg fm . 9 XHA


http://www.graniteriverlabs.com/

oGRL ;9FAL=JAN=JD9:

TheGRLC2/ C2EPRBrowser Appnstalled on a Windows 10 (or higher) computer automates the
testing process. Below is the procedure for connecting the hardware and verifying proper
hardware connections.

Note: Make sure toread andadhere to the safety precautionsas outlined in Section4 of this
User Guidebefore using the GRIC2 / CZEPR tester hardware.

1. Connect power spply to the GRIC2 / CZEPR tester hardware (see Sectibrl).

2. Connect the GRIC2 / CZEPR tester hardware using a physical Ethernet connection
between the control computer and the tester.

Note: Automation of the DUT power supply switching in the@RIC2EPR tester hardware is
handled internally to the tester. Thus, there is no Ethernet, USB or GPIB connection attached to the
power supply.

5.1 Connect Power Supply toGRIL-C2/ C2EPR Tester Hardware

Connect the GRI2 / C2ZEPRPowerinterface using the Bwer Brick included with the tester
hardware.

RGURB.3: GREC2POWERNTERFACE

AGURB.4: GREC2EPRPOWERNTERFACE
%O0iB 1it M K i# KO 3K=J %MA<-= 0 =kA
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5.2 Connect Ethernet Cable and Turn OrGRL-C2 /| C2ZEPRTester
Hardware

Connect the Ethernet(REkK Y : GFF=; LGJ LG GF= G> L@= ; GFLJGD
Ethernet adapter can be used if there are no native Ethernet ports on the control computer.

RGURDB.6: GREC2EPRETHERNETCONNECTOR

Turn on the GRIC2 / CZEPR testehardwareMK A F ? L @n/offdbutt@ ©nr-tdeXfont of the
tester.

FRGURB.7: GREC2PowERBUTTON
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USB Type-C®Power Delivery Tester & Analyzer-EPR

PORT:1 PORT-2
TRIGGER
VBUS SENSE { E VBUS SENSE
EXTENSION

FGURB.8: GREC2EPRPOWERBUTTON

5.2.1 Verify GRL:C2 / C2EPR Tester ldrdware Ethernet Connection

The Ethernet port on the control computer needs to be configured correctly for @RLC2 / C2
EPR tester hardwarto recognize the control computer and vice versa.

To make sure the network connection is set up correctly, open the Netw@dknections panel
from the control panel.

/& Control Panel\Network and Internet\Network Connections = O X
/ '%& > Control Panel » Network and Internet > Network Connections v O Search Net.. R
Organize ~ - 1 0
g Ethernet : Ethernet 5
EV Network cable unplug... ! \e Network cable unplug...
¥ @ 1Ap-Windows Adapter . ¥ @ Asix Ax88179 USB 30...

L b VPN Connection t Wi-Fi
\

~ E Koo
S Disconnected > o CenturyLink9323
& WAN Miniport (L2TP) dﬂ Intel(R) Dual Band Wire...

|

5 items

AGURE.9: NETWORKIONNECTIONBEFORECONNECTINGRIC2/ C2EPR

Open the Ethernet panel for the Ethernet port that will connect to tB&R-C2/ C2EPR tester
hardwared K=D=; L %' FL=JF=L .396«G; BB; ¢=GRAG®=K%y 2 GH
below and to the right.
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,:, Ethernet 5 Properties
Networking  Sharing

Connect using:
ISP ASIX AX88179 USB 3.0to Gigabit Ethemet Adapter

This connection uses the following items:

£ Client for Microsoft Networks A
"3 File and Printer Sharing for Microsoft Networks

Wl %9Q0S Packet Scheduler

[CAI"8 intemet Protocol Version 4 (TCP/IPv4)
[ 4 Microsoft Network Adapter Muttiplexor Protocol
. Microsoft LLDP Protocol Driver

v 4 Intemet Protocol Version 6 (TCP/IPv6) v
< >

Install... Uninstall Properties
Description

Transmission Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected networks.

OK Cancel

HGURES.10: ETHERNEPROPERTIES

Set up the TCP/IPv4 properties as shown below.

General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(O) Obtain an IP address automatically

(@) Use the following IP address:
1P address: 192 . 168 . 255 . 3
Subnet mask: 255.255.255. 0
Default gateway: 192 . 168 . 255 . 1
Obtain DNS server address automatically
(®) Use the following DNS server addresses:
Preferred DNS server: . . .
Alternate DNS server: . . .
[ validate settings upon exit

=

Internet Protocol Version 4 (TCP/IPv4) Properties X

AGURE.11: ETHERNEPROPERTIES WITHCP/IPV&ELECTED
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1=D=; L 9 KL9LA,; " 9 < < J = KHKich ghaubde-192. 16825l GOA F ?
is any number between 2 and 255. The subnet mask should be 255.255.255.0 and the default
gateway should be 192.168.255.1. The rest of the items should remain unchanged.

l DA; C GF L@= %-)3 : MLRrdpditieaRd clos@the EtHernet Bréperties. . J GL G
Make sure th&sRLEC2/ C2EPR tester hardware is powered on and completely booted up (front

panel display shows firmware version number) then connect the Ethernet cable fromGREC2/

C2#.0 L=KL=J @9J<09J= LG L@= ; GEHMbretvdK #L @=JF -
connections panel should now look as pictured Figure5.12below:

& Control Panel\Network and Internet\Network Connections = O X I
/" ‘& > Control Panel » Network and Internet » Network Connections v O Search Net.. P
Organize ~ Disable this network device Diagnose this connection = = 7 1 ©
.: Ethernet L‘ Ethernet 5
- - -
=  Network cable unplug BN  Network Shared
b \P-Windows Adapter @~ ASIX AX88179 USB 3.0
l VPN Connection L‘ Wi-Fi
- =
Disconnected —~ CenturyLink9323
WAN Miniport (L2TF dﬂﬂ ntel(R) Dual Band Wire
4 items 1 item selected -

AGURE.12: NETWORKIONNECTIONSFTERSETUP ANICONNECTIORFGRIEC2/ C2EPR
TheGRLEC2/ C2EPRester hardwareis now setup and ready for use.

Before running any tests, it is recommended that you verihat the control computer and the
GRLC2/C2. 0 9J= ; GEEMFA; 9LAF? :Q ?GAF? LGC2L/@= X! G
C2#. 0 JGOK=1J HH 9F< ; DA; CAF? GF L@= %! GFF=; L?:
! GFF=; L=<3A @&formorelinfotm@tior. =; L AGF

5.3 Connect GRIL-SPL-EPR Test Cabléwith Link Cable & USB TypeC
Connector Screw) to GRL-C2EPR Tester Hardware

The GRISPLEPR test cableefers tothe GRL special cable provided with tiigREUSBPD-EPR
pre-compliance boardthat is used to connect the board with the GRIZEPR tester hardware and
aUSB TypeC based EPR Source/Sink DIdT EPR power testing.

Caution: Do not remove/disconnect the GREPL-EPR cable during EPR power testing, to avoid
damage to the GRIC2EPR tester hardware and DURleasemake sure totighten the screw on
top of the cablebefore running tests.

Connect theGRLESPLEPRestcable assemby to thetest port connectorsas shown in below
example:
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FGURB.13: GRISPI-EPRCABLECONNECTION

Note:Make sure to place the GRL logo on the cable in the upward position to maintain the same
cable orientation. Tisisimportant to obtain accuratéest measurementesults

In the above image, take note that the VBUS Sense pin will also need to be connected along with
the GRLESPLEPR test cableThis is important when performing th€able IR Drpcalibration to
compensate for voltage loss of the cable under test due to high resistance. To avoiCdbteIR

Drop measurement in th&REC2EPR, the BUSSense pinmust be connected talirectly

measure the BUSat the DUTKRype-Cconnector.

Followthe steps belowto properly connect/disconnectthe GRESPLEPR test cable assembly
to/from the GREC2EPRest port connectorsto avoid damageto the cable

5.3.1 Connect GRESPL-EPR Cabldo GRI-C2EPRPort
1. Positionthe GRLESPIL-EPR cablén astraight line asshown below:

FGURB.14: GREESPI-EPLCABLEIN STRAIGHPOSITION

2. Insertthe USBType-C connectorof the GRESPL-EPR cabl¢o the GREC2EPRest portas
shown in theexample inFigure5.15. Make sure to tighten thaecrew on top of the cable.
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HGURE.15: CONNECTING/SBTYPECCONNECTOR dBRLESPI-EPLCABLETOGRIEC2ZEPRPORT

3. Insertthe VBUSSense pinto the GREC2EPRVBUS SENSiort by pressing the notch in the
Sensepin. Placethe notchin the upward positionwheninserting the pin(see images
below).

G Press the Notch, while
Plug in and Plug out

==
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FGURB.16: CONNECTINY BUSENSEPINTOGREC2EPRPORT
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5.3.2 Disconnect GRLSPL-EPR Cabldrom GRLC2EPRPort

1. Hrst, loosen the screw on top of thelSBType-Cconnector of theGRLSPL-EPR cable
Then, remove the USBype-Cconnectorfrom the GREC2EPRest portas shown below

= Detac aer - >
~ S/'ruﬂ//;-p Pl’/‘brr _‘/@’ s
VO[ - esle,r Y 2% s S
Cur rteang te ((mV) o Kes Val, Ao - /y; Knnl o
mA ) NA (‘Uigf){exw - A
rtmd) - A

IP Address =
QFy/ I‘;nwar[e Vers/on -
System Info S Lol ST =
Eload/PPS Fi Version =y G 2070203

7192, 768, 255 7
. 0.

FGURB.17: REMOVING&SBTYPECCONNECTOR ABERLSPL-EPLCABLEFROMGREC2EPRPORT

2. To remove thevBUSSense pinfrom the GREC2EPRVBUS SENSiort, pressand holdthe
notch in theSensepin and pull back gently(do not grab theSense wireswhile doing sg.
Refer to thefollowing images.

Press the Notch, while
Plug in and Plug out

%OB 1ii "M K # KO 3K=J %MA<-= 0 =k
%JOFAL= BAN=J4*9 WKGHE 3 H4Belig o . 9 KHA


http://www.graniteriverlabs.com/

2J9FAL=JAN=JDY9:

FGURES.18: REMOVINM BUSSENSHPINFROMGREC2EPRPORT
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5.4 Set UpGRLC2/ C2EPR Tester Hardwardor Custom OEMTIesting

1. Connect theCustom OEMixture to the DUT andsRI-C2/ C2EPRester hardwareto
perform Custom OEM testss shown in below example:

Custormn OEM Charger
with Lightning Connector

FGURB.19: QUSTOMOEMAXTURE ANDUTCONNECTION

2. Connectchannel 2 ofthe Keysight N6705C-Eoad tothe external ELoad portat the back
of the GREC2/ C2EPR tester hardwaras shown below:

Note:The GRIC2/ C2EPR Browser Amuirrently supportonly the Keysight N6705GLBad.
Please refer tahe Custom OEMpecifications for more details.

== _‘L-" - 1

\marine 2]
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USE  ETHERNET
- -

v 3
RGURB.20: QUSTOMOENMEXTERNAE-LOADCONNECTION

3. Use a USB cable to connect the Keysight N6704@©d# to the control PC wérethe GRL:
C2/ C2EPR Browser App i®ing run

4. Select all the Custom OEM test cases fromi#h@ = KL 1 = D =andruh G&t8stsHO F = D
Refer to Sectiory.3.1.1Z%or more information.

Note To run the CUSTOM OEM.4.9.2 OCP and OVP Fest
T On the GRIC2, usean external E-Load.
1 Onthe GREC2EPR, the externdt-Load in not required
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6 Connection and Setup of GRI-C2 / C2ZEPRBrowser App

Note: The following procedure assumes that the-GRLC2EPResterhardwarehas been properly
set up as describeith abovesections

To connect theGREC2 / C2EPR Browser App with the GRI2 / CZEPR testehardware, do the
following:

1. OntheGRLC2/C2# . O JGOK=1 HH D9F<AF? H9merthegy ! GFF
IP addressas displayedon the GRLC2 / CZEPR testehardwarescreenand click on the
Connectbutton. You can also click on th8can Network button to detect all available
GRLEC2 / CZEPR tester hardware connected to the same network.

GRL-USB-PD-C2

Auto Mode - OFF

FGURE.1: IPADDRESHS SHOWNON GRIEC2TESTERHARDWARSCREENEXAMPLE

GRL-USB-PD-C2-EPR

Auto Moae - OFF
PORT - 1 PORT - 2
PD Port - Detach PD Port - Detach

Tester Mode Sink/UFP Tester Mode Sink/UFP
DUT Mode NA DUT Mode NA

Vol tage(mV) NA Yol tage(mV) NA
Current(mA) NA Current(mA) NA

IP Address - 192.168.255.1

i TmWare version - 1.U.3b

System Info - GRL-C2-EPR-2022045
Eload/PPS FW Version - 1.2/1.2/3.2/3.2

RGURE.2; IPADDRESHS SHOWNON GRIEC2EPRIESTERHARDWARSCREENEXAMPLE

%OB 1ii "M K # KO 3K=J %MA<-= 0 =k
%JOFAL= BAN=J4*9 WKGHE 3 H4Belig o . 9 KXA


http://www.graniteriverlabs.com/

2J9FAL=JAN=JD9: K

USB Power Delivery and USB Type-C™ Test Software (1.4.63.0)

GRL-USB-PD-C2

Ethernet Connection Settings Tester Status Connected
c - Scan Network Serial Number 022.045.022.009.031.
Setup Firmware Version 1.352/194194
C2 IP Addi
res Port Info 5002
0 192.168.4.152 x ‘ Tester IP Address Info 192.168.4.152
Sef iao brati =
Product Setup Diagram m Last Calibration Date 2018-05-30
ility Next Calibration Due Date 2019-05-29
EenpE Tool Updates
Test Cable Calibration S[ﬂluso Calibrated

DE’ Llpdale Firmware Eirmware Update Instructions e e
\
Test Config Update Eload Firmware

License Info

@ Module Name License Type License Period
Results

BC1.2 DCP Sink Tests PERM
cz2 PERM
Report C2 Starter PERM
DP AUX Sniffer PERM
{’é} F1 PERM
Options M1 PERM
MFi Charger Tests PERM
@ Quick Charge 3 Plus Tests PERM
Help Quick Charge 3 Tests PERM
Quick Charge 4 - 10P Tests PERM
Quick Charge 4 Tests PERM
Thunderbolt 3 Power Tests PERM
USB-C Functional Tests PERM

FGURE.3: GREC2CONNECTIOKONFIGURATIOBCREEMFTERSUCCESSFUCONNECTION

c2£mR P Adiess
[Tisa 0258 1 B - |
. — Catraion —
O

Liconoa lnformation

&, o g
PERM.
] =
) peR
pesu
& =
e
e
©} o
. PERM
e
PERM
ey
renu
ey

FGURE®.4: GREC2EPRCONNECTIOKONFIGURATIORCREEMFTERSUCCESSFULONNECTION

2. TheGRLC2/ C2EPR tester hardware and Browser App am@v connected as indicated by
L@= L=KL=J AF ST&tkEtatugd SdrialNumbeld BFon@uarg\ersion3 a3 =L ; AY

3.-HLAGF9DDQ QG Betup DifgraBimelovthek P Adldrss field ¥hat shows you
how to mnnect theDUT tothe Port-1 USB TypeC portof the GREC2ZEPR tester hardware
using the USB Typ€ cable provided by Granite River Labs or a complid®BType-C
cable.
%O0iB 1it "M K KO 3K=J %MA<-= 0 =ki
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Along with each GRC2 / CZEPR Browser App revision, a new versiofimiware is provided.For
the GREC2Browser Appensure thatthe FPGA firmware and-Eoad mde are up to date. For the
GRLC2EPR Browser Apphebaseboard firmware, Hoad and PPSode should be updatedUse
the following procedure to updatethe GRC2/C2¢ . 0 L=KL=J @9J<09J=XK

4. Click on theUpdate Firmware or Update ELoad Firmwarebutton to update theGRLC2
L=KL=J @9 J < O9Lbad fitikwate regpectiv@lf. ¥ou #an selects AJ EO09 J =

3H<9 L= " F nektfolthe huttofstd<display the instructions to guide you through
the entire updating processFollow the instructions stefby step to perform the updates
accordingly.

Tool Updates

Update Eload Firmwvare

HGURES.5: UPDATEGRIEC2HRMWARBUTTONS

5. Click on theUpdate System firmware button to update theGREC2EPRL = KL =J @9 J <O¢

baseboard firmware, Hoad and PPSode. Youcanseleck $ AJ EO9J = 3 H<9L =
next to the buttons to display the instructions to guide you through the entire updating
process Follow the instructions step by step to perform the updates accordingly.

Tool Updates

Update System firmware

RGURE.6: UPDATEGREC2EPRARMWARBUTTON

6.1 Update GRLC2FPGAFirmware
Follow the steps below to performfkrPGAirmware updatefor the GREEC2tester hardware

1. Click on theUpdate Firmware button and the following popup message will appear
(Figure6.7 below). Using a standard USB Tyg® cable, connect the USB Tyjiport (for
firmware update as indicatedn the image) at the back of th&R.-C2tester hardwareto

the control PC (where th&RLEC2Browser App is runninglVhen; GFF=; L=<d0 ; DA;

proceed

%OB 1ii "M K # KO 3K=J %MA<-= 0 =k
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Update C2 Firmware

Please refer above setup image and connect firmware update USB port of C2 to the test PC
* using standard USB Type-B cable where C2 Browser Application is running

FIGURES.7: UPDATEGREC2FPGAAIRMWAREH 1

2. The firmware update process will start anay take a few minutes to complet@-igure6.8
below).

Ethernet Connection Settings

[ Scan Network

C2 IP Address

O 152 168.255.1 X ¥ ‘ Connect ‘

Product
Capability Setup Diagram

Tool Updates

Test Config Update Firmware C Firmware Update Instructions

Firmware update is in progress. Please wait for few minutes

@\ [ Update Eload Firmware ]

Results

FGURH.8: UPDATEGRIEC2FPGAIRMWARBH2

3. A popup message will appear when the firmware update process has completed
successfully Figure6.9: =DGOYA | DA; C %GRECRtesteFhardwa@td L > GJ
power cycle and reboot.

%OB 1ii "M K # KO 3K=J %MA<-= 0 =k
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GRL-USB-PD-C2 Compliance Test Solution

Firmware updated successfully. Please wait until the tester has rebooted to power the
controller

FGURE.9: UPDATEGRIEC2FPGAIRMWARBH3

4. After theGRILC2tester hardwarehas rebooted, click on th€onnectbutton to re-establish
connection with thetester (Figure6.10below).

Tester Status IP address "192.168.255.1" unreachable
Serial Number NIA

Ethernet Connection Settings

Scan Network

Firmware Version NIA

C2 IP Address

Product
Capability

Setup Diagram

Tool Updates

O Port Info NIA
‘ 192.168.255.1 x v Tester IP Address Info 192.168.255.1

Last Calibration Date

Next Calibration Due Date

Dg Test Cable Calibration Status @)
Update Firmware Firmware Update Instructions S —
Test Config C2 Tester Calibration Calibration Error
Update Eload Firmware
—_ I ~

FGURE.10: UPDATEGRI-C2FP G AARMWARSH4

5. TheGRLC2tester hardwareand Browser App should now be connected and ready for use
with updated firmware (Figure6.11below).

Ethernet Connection Settings Tester Status Connected
Connection Scan Network Serial Number 253.254.253.177.306.
L Firmware Version 1.3.830/9.3/9.8
C2 1P Add
O ress Port Infa 5002
‘ 192.168.255.1 xv Tester IP Address Info 192.168.255.1
Product
Capability Setup Diagram Last Calibration Date 2019-03-21
Next Calibration Due Date 2020-03-20
Tool Updates
DB’ Test Cable Calibration Status () Calibrated
Test Config Lptlcirears L C2 Tester Calibration Calibration Expired
Update Eload Firmware
@ License Info
Results Module Name License Type License Period
IEEI BC1.2 DCP Sink Tests  PERM
S c2 | PERM
C2 Starter -
{C} DP AUX Sniffer | PERM
Bt M1 EXPIRED
MFi Charger Tests -
@ Quick Charge 3 Plus Tests -
Help Quick Charge 3 Tests _

FGURE.11: UPDATEGRI-C2FP G AARMWARBH5
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Note: In the event thahe firmware fails to update (after following the above steps), the user can
manually update the firmware using the instructions as gibgrclicking or-irmware Update
Instructionsnexttothee 3 H< 9 L = HUatdnETOI®wilkisplaya set ofinstructions to guidethe
userthrough the entirananualupdating processs shown irFigure6.12below.

Update C2 Firmware Instruction

|
Manual firmware update procedure:

1. Connect firmware update USB port of C2 to the test PC using standard USB Type-B cable
where C2 Browser Application is running

2. Press the reset button on the back-side of the C2 controller”

3. Wait for the test PC to detect a new removable USB drive”

4. Copy all the files from "C:\GRL\USBPD-C2-Browser-App\Firmware_Files" folder into

newly detected removable USB drive

5. Power cycle the C2 controller using the push button on the left top corner in the front
panel of C2 controller

Note1. If Step-4 fails, format the C2 SD card's removable drive that appears in the Test PC ﬂ

HGURES.12 MANUALGREC2FP GAARMWAREIPDATENSTRUCTIONS

6.2 Update GRL:C2E-Load Firmware
Follow the steps below to perform-Eoad firmware update for th&sRLC2tester hardware

1. Click on theUpdate ELoad Firmwarebutton and the folloving pop-up message will
appear Figure6.13below). Using atandard USBMini-B cable, connect the USHIini-B
port (for E-Loadfirmware update as indicated in the imaget the back of th&GRLC2
tester hardwareto the control PC (where th&RLEC2Browser App is running). When
. GFF=; L=<a ;DA;C %-C3 LG HJG; ==<A
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Update Eload Firmware

Please refer above setup image and connect e-load firmware update USB port of C2 to the
* test PC using USB Mini-B cable where C2 Browser Application is running

FGURES.13: UPDATEGRI-C2E-LOADFRRMWARBH 1

2. If there are other USB cables connected to tB&®LC2tester hardware a popup message
will appear to advise the user to remove all USB connections from the controller except for
the USB MinB cable connected foroad firmware update Eigure6.14below). Once
J=EGN=<& ; DA;C %-C3 LG HJG; ==<A

GRL-USB-PD Compliance Test Solution

Software could not detected eload COM port,
* please remove all USB cables except the one which is connected to the e-load update port of

Ccz.

FGURES.14: UPDATEGRI-C2E-LOADFRRMWARBH 2

3. The next popup message will tha require the user to select the COM port connected with
the external ELoad from the dropdown menu(Figure6.15below). When selected, click
- C3 LG HJG; ==<A ' > L @oadfirmvire Update precess, tlick L =J E
! 9F; =D3A
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Select C2's eload COM Port

Please select eload’'s COM port in drop down menu and then click OK
Click Cancel to stop e-load FW update.

[

FGURES.15: UPDATEGRI-C2E-LOADRRMWARE#3

4. TheE-Loadfirmware update processvill continue to runand may take a few minutes to
complete Figure6.16below).

Ethernet Connection Settings

[ Scan Metwork

C2 IP Addrass
O 192.168.255 1 xr ‘ Connect ‘
Product
Capability Setup Diagram
Dg Tool Updates
Test Config [ Update Firmware ] Firmware Update Instructions
Update Eload Firmmware C}
@ Eload-Firmware update is in progress. Please wait for few minutes

FGURH.16; UPDATEGRI-C2E-LOADRRMWARBH4

5. A popup message will appear when theLoadfirmware update process has completed
successfully Figure6.17: = DGOY A | DpAweCcyclthe@GRECtEster hardwareto
start using it with updated H_oad firmware(Figure6.18 below).

Eload Firmware Updated

I Eload firmware completed. Please power cycle the controller and start using it

FGURES.17: UPDATEGRI-C2E-LOADFRMWARBHS
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@ Ethemet Connection Settings Tester Status Connected
‘ Scan Network Serial Number 253.254.253.177.306.
Firmware Version 13.83D/9.8/9.8
O C2 IP Address Port Info 5002
‘ 192.168.255.1 x | | Connect Tester IP Address Info 192.168.255.1
Product
Capability Setup Diagram Last Calibration Date 20190321
Next Calibration Due Date 2020-03-20
Tool Updates
DB’ Test Cable Calibration Status @) Calibrated
Test Config ‘ Update Firmware ‘ e C2 Tester Calibration Calibration Expired
Update Eload Firmware U
'ﬂ! Sucessfully Updated Licenzelnto
Results Module Name License Type License Period
BC1.2 DCP Sink Tests PERM
Report c2 PERM
C2 Starter PERM
{c:)} DP AUX Sniffer PERM
Options M1 EXPIRED
MFi Charger Tests PERM
@ Quick Charge 3 Plus Tests PERM
Help Quick Charge 3 Tests PERM

FGURH.18: UPDATEGRI-C2E-LOADFRMWARBH6

6.3 Update GRECZEPR System Firmware
Follow the steps below to performsystemfirmware update for theGREC2EPRester hardware:

1. Using astandard USB Typ® cable, connect the USB Tyl port (for firmware update as
indicated in thebelowimage) at the back of th6&R.-C2EPR tester hardware to the control

PC (where th&RLEC2EPR Browser App is running).

2. When connected, lick on theUpdate System firmware button to proceedwith the PPS
E-Load andBaseboardfirmware update respectively.

@ Ethernet Connection Settings Tester Status Connected
: Serial Number GRL-C2-EPR-2022045
: Firmware Version 1.04071.2/1.2132/32
C2-EPR IP Address
0 Tester IP Address Information 192.168.255.1
Product ‘ 192.168.255.1 x ‘ Last Calibration Date 2022-06-12
Capability Setup Diagram Next Calibration Due Date 20230612
Tool Updates Test Cable Calibration Sl.alus° Calibrated
Dg C2-EPR Tester Calibration Calibration Success

Test Config ﬂ Update System firmware | Update System firmware SISIE

PPS update is in progress. Please wait for few minutes - 1%

@\ License Information
License Period

Resulis
Module Name License Type
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O

Test Config

®

Ethernet Connection Settings

Scan Network

C2-EPR IP Address

‘ 192.168.255.1

v

Setup Diagram

Tool Updates

’ Update System firmware ] Update System firmware Sisis

Eload update is in progress. Please wait for few minutes - 10%

Tester Status

Connected

Serial Number

GRL-C2-EPR-2022045

Firmware Version

1.0.40/1.2/1.213.213.2

Tester IP Address Information

192.168.255.1

Last Calibration Date 20220612
Next Calibration Due Date 20230612
Test Cable Calibration Sl}atuso Calibrated

C2-EPR Tester Calibration

Calibration Success

License Information

AGURE.19: GRI-:C2EPRSYSTENFRMWAREIPDATEN PROGRESS

3. The firmware updateprocess mayake about 10 minutes at minimumto complete. During
this time pleasedo notinterrupt the hardwareconnectionsetup until all firmwareupdate
hasfully completed.

4. A popup message will appear when the firmware update process has completed
sucaessfullyas shown irbelowimageA
hardware to power cycle and reboot.

GRL-USB-PD-C2-EPR Compliance Test Solution

Il DA; C - C3GRRG2EPROSeA L

Firmware updated successfully. Please wait until the tester has rebooted to power the

* controller

Update System firmware

RGUREB.20: GRIEC2EPRSYSTENARMWAREPDATECOMPLETED

5. TheGREC2EPR testehardware and Browser App should now be connected and ready for

use with updated firmware.

Ethemnet Connection Settings

Scan Network

C2-EPR IP Address

‘ 192.168.255.1 X

Setup Diagram

Tool Updates

cli

Tester Status

Connected

Serial Number

GRL-C2-EPR-2022045

Firmware Version

1.040/12/1.2/3.213.2

Tester IP Address Information 182.168.255.1
Last Calibration Date 2022-06-12
Next Calibration Due Date 2023-06-12
Test Cable Calibration Smluso Calibrated

C2-EPR Tester Calibration

Calibration Success

Update System firmware |[SICEERSIEIC RETVSIG]

License Information

Module Name

License Type

License Period

BC1.2 DCP Sink Tests

c2

C2 Starter

Custom OEM Tests

DP AUX Sniffer

EPR Tests

GRL-C2-SFTY

>GJ
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%J9FAL=
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Note: In the event that the firmware fails to update (after following the above steps), the user can
manually update the firmware using the instructions as giverlimking on~irmware Update

InstructionsF = PL L G [Sy@emA JBEHERIL=+ : MLLGF” 2@AK OADD <A
guide the user through the entire manual updating process as shown in l@lage.

Update C2-EPR Firmware Instruction

Manual firmware update procedure:

1. Connect firmware update USB port of C2-EPR to the test PC using standard USB Type-B cable where
C2-EPR Browser Application is running

2. Press the reset button on the back-side of the C2-EPR controller”

3. Wait for the test PC to detect a new removable USB drive™

4. Copy all the files from "C:\GRL\USBPD-C2-EPR-Browser-App\Firmware_Files" folder into newly
detected removable USB drive

RGURE.21: MANUAIGRLEC2EPRSYSTENARMWAREIPDATENSTRUCTIONS

6.4 GRL-C2/ C2EPRBrowser App License Activation

The licensing for the GRC2EPR tester hardware is built in which means no additional license

activation is needed. Takaote certain tests like the Thunderbolt 3 power ar€Custom OEMests

J=1 MAJ= K=H9J9L= DA; =FKAF ? ACohn@stign Setupa@en.CReckd ; = F K =
L@= %* A; =FK= CoRnedBdh SetupdreenFiguxds.3) ko @se which licenses are

active on thetester. Contact Granite River Labs supposupport@graniteriverlals.com) if you

have licensing questions or concerns.
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7 Compliance Testing with GRL:C2/ CZEPR

The GRIC2 / CZEPR tester hardware supports testing of various specifications such asatiest
USB Power Delivergpeccompliance, communications engine and deterministic tests as well as
DisplayPort & Thunderbolt 3 Alt Mode tests and others. The GRLC2ERRtester hardware uses
the GRLEC2/ C2EPR Browser App fautomated or manualtest execution

The various screensrpsented by the GRC2/ C2EPR Browser App allow you to select, configure,
run9 F< ?=F=J9L= J=HGJLK >JGE L@=K= L=KLK >GJ 9
There are also more specific controls that allow you to configure and debug specific DUT features
and capabilities.

Apart from automated testing, you can alsthoose to execute tests usingistom mode
configurationsor APMK#h the GREC2/ C2EPR Browser App.

7.1 App Mode

The GRIC2/ C2EPR Browser App allows you to choose betwdlea CTSmode and APImode for
test execution. The CTS mode is applied by defauttyou can select the APl mode to run tests on
the App using a defined list @RLC2/ C2ZEPRAPIcommands. Use th&et App Modeslider at the
top right of screen to set the required mode.

SetApp Mode: CTS (| JJJ API

FGURE.1: APPMODESELECTION
If the APImode is selected:

You will be directed to th&Resultsscreen and all other screens on the GRR/ C2ZEPR Browser
App will not be accessible.

USB Power Delivery and USB Type-C™ Test Software (1.6.3.24)

GRL-USB-PD-C2-EPR Set App Mode H

@ Test Results B ' a‘ a‘ Iﬂ ]Q ! . ‘ ’ .,‘

- =
| Start Execution | imeStamp Description

a Test Status:

e & o &
?
2

@)
FGURE.2: RESULTSCREENN APIMODE
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You can choose to create custot@ast cases to meet more customized test requiremenising a
defined list of GRLC2/ C2ZEPRAPIcommands.Custom test cases can be written in either C# or
Pythonplatform asanindependent standalone application. Thestest cases call the API's defined

in GitPdApiLib.dllalong with all the support functions and helper classésm C\GRLUSBPBC2
BrowserApp APlLibraries For details, refer to th&RL USB PD APbcumentation on
http://graniteriverlabs.com/download-center/ GJ % . ' " G; NdipscleendftiBF L @=
Browser App (see Sectidltl).

7.2 Product Capability

The Device Type and the Capabilities dDAT define the compliance tests that need to be run on
the DUT. There are two ways to gather the capabilities of the tests to be run. Either throsgiy
the DUT Type selectionand querying the Capabilities of thBUT (Informational test mode)or by
using aVIF FilgCompliance test mode)

TheProduct Capabily screen allows you to specify the method to determine the DUT type and
display the capabilities of the DUT that is connected to eithé#8B TypeCPort-1 or Port-2 or both
Portsof the GRLC2/ C2EPRester hardware

Project Nam
@ | VIF Data Operation [+ & @
Connection

Setup Select Test Mode

s () Compliance @ Informational (No VIF) ]
2 Load XML VIF File

% USB-IF VIF Generator Downlead Link

Select Port
DE’ [ 1s DUT Multiport
Test Config

Primary Port
DUT Type

(#! [ Provider Consumer '] [i ]

(Cable Selection

( GRL-SPL EPR Test Cable 1 -

R & Read Device Data. % Clear
aport

FGURE.3: PRODUCTAPABILITSCREEN

You can also specify the name of the test session that is currently runbyigping into the
Project Namefield at the top of the screemnd clickSave. All the test configuration and results
will be savel under the specified name.

Project Name

Test &

Save Save Project Folder

FGURE .4: ENTER ANSAVEPROJECTNAMEEXAMPLE
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If a VIF File iot provided or available:

Select thelnformational (No VIF)test mode.This method of defining the devicg/pe is most
useful when a Vendor Information File (VIF) is not available. It allows y@elect and configure
multiple options to execute tests without a VIF filey selecing the DUT type reading the DUT
capabilities and generating VIFfile from the configuration.

Note: For this version of GRR/ C2ZEPRBrowserApp,the Informationaltest mode is the
recommended method to be used

@ Project Name ‘
VIF Data Operation 07 & x .o
Connection [Testa ‘

£21) Select Test Mode

m O Compliance (@ Informational (No VIF)
2 Load XML VIF File

% USB-IF VIF Generator Download Link

Select Port
DB’ [ Is DUT Multiport

Primary Port
DUT Type

&) ( Provider Consumer -®
Result Cable Selection
( GRL-SPL EPR Test Cable 1 ‘e
Report
Options
Help

RGURK .5: INFORMATIONAIESTMODEDU T CONFIGURATION

a. Whentesting a newDUT ,clicking on theClear button (seeFigure7.10) will clear all product
configuration information including what has been read from a VIF and whaswead
directly from the device.

b. ¥Primary PorB J = > = prikanlLtést part@fFthe DUT that should be connected to Port
1 of the GRIC2 / CZEPRester hardware If the DUT igonnected to bothPort-1 and Port2
of theGREC2 / CEPRester@9 J <09J=a K=D=; L L @= Xiiskil" 32 + N
enable theSecondaryPort (Port-2) configuration panel as shown below.

Select Port

Is DUT Multiport

Primary Port
DUT Type

{ Provider Only 'J o

Cable Selection

{ GRL-SPL EPR Test Cable 2 'J o

£ Read Device Data % Clear
S —————

Secondary Port
DUT Type

Provider Only 'J
Cable Selection
GRL-SPL EPR Test Cable 1 'J

B Dot

RGURE.6: ENABLE2-PORTDUTCONFIGURATION
%O0iB 1it M K i# KO 3K=J %MA<-= 0 =kA
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Primary Port
DUT Type

[

Provider Only

Consumer Only
| Consumer Provider
Provider Consumer

= Provider Only

| Cable

Type C Only

Dual Role Power]DRP]

HGURE.7: SELECTIN®UT TYPEUSINGDROPDOWNMENU
c. Selectthe DUT Typefield to enable theDUT type selection droglown menus for both Port

1 and Port 2:

e

f ConsumerOnly OA device witha USBPower Delivery. GJ L
upstreamfacingport) which sinks power from the power conductor (e.gVBUS.

Note:A BUS$owered dock (Consumer Only) will hawe different VIF files for testing.

2J9FAL=JAN=JDY9:

yLQHA; 9DDQ 9

f Consumer/Provider OAPowerConsumermwhich can alsact as aPower Provider.

1 Provider/Consumer OAPowerProviderwhich can alscact as aPowerConsumer.

T Provider Only OA device witha USBPower DeliveryPort (typically adownstream
facing port of aHost, Hub or Wall Wart DFRhich sources power over the power
conductor (e.g, VBUS.

{ Dual Role Paver (DRP)OA Consumer/Provider or Provider/Consumer capable paxt
port capable of operating as either a Source @8ink.

Note: Aselfpowered dock@RP will have two different VIF files for testing.

 CableOA USB Typ&€cable that has a USBower Deliveryelectronic marking chip
which indicates through USPBower Deliverymessaging its capabilities and vendor
information. Such cables are known as Electronic Mark evigrk cables.

 Type-COnly OA device witha standard USB Typ€ PortWhen selected, the user can
select the USB Typ€ connection state machine of the DUT as either a Sougfe(,
Sink SNK) or Dual Role PoweredRBP:

Primary Port

DUT Type

[

Type C Only '] [i )

State Machine | Je

Cable Sele

ctior SRC

. )

| DRP
L

RGURE.8: SELECTIN®&)SBTYPECDUTCONNECTIOSTATEMACHINE
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BAN=J4*9 WK GHjsn 3 H 4By i

%J 9 FAL=

WMA< =

0 =kK
. 9 KXKA

K


http://www.graniteriverlabs.com/

')GRL ;gFAL:JAN:JDQZK

Cable Selection

[ GRL-SPL EPR Test Cable 1 ‘"] 0|

GRL-SPL EPR Test Cable 1
GRL-SPL EPR Test Cable 2
USB-C STD Test Cable 1

Captive Cable - ﬂn

Mo Cable ( For Cable Testing )

HGURE.9: PRODUCTAPABILITTESTCABLESELECTION

d. The testCable Selection drop-down menu allows you to specify what cable connects the
DUT to the specific USB Pat both Port 1 and Port 2n the GRIC2 / CZEPR tester
hardware:

f 2@= -A%0*#. 0 2=KL ! 9: D=X AF<A; 9L =K GRH@= %0 *
USBPD-EPR precompliance boardthat is used to connect the board with the GR12
EPR tester hardware andWdSB TypeC based EPR Source/Sink DIgTEPR power
testing. Caution: Do not remove/disconnect the GREPL-EPR cable during EPR power
testing, to avoid damage to the GRIC2EPR tester hadware and DUT.

Note: Ifthel %Q * * # . 0 2swded, mak® surB to place the GRL logo on the cable in
the upward position to maintain the same cable orientation. Also make sure to maintain the
same cable orientatiofior the other cable types'heg are important to obtain accurateest
measurementesults

f 2@= $312" 2=KL ! 9: D=)X-CEMarkcableL =K L @= 31 2
T 2@= 3,G !'9:D=X AF<A; 9L=K L @9 LC2L@EPRUSR2 AK !
Port without using any cable in between.

T 2@= 38! 9HLAN= ! 9: D=-XtoAdnstahdadl USBrconec@rcabBedr 2 QH:
the USBType-C to nonstandard USB connectocable.

e. Once the device type has been defined, clickimgythe ReadDevice Databutton

will read the device capabilities from the device connected to each
respective GRIC2 / CZEPR tester port. If no device is connected, the user will be notified.
If the device type read using thReadDevice Databutton does not match the type
selected frE L @= 3" 3 2do@nQnidrukhe wsér@M also be notified.

Theinformation from the DUTwill appearunderthe ¥Device DatdC2 Generateddcolumn
on the right panelfor eachrespectivePort tab and theVIF Dataolumn remains blankSee
Section7.2.1below for more details.

%OB 1ii "M K # KO 3K=J %MA<-= 0 =k
%JOFAL= BAN=J4*9 WKGHE 3 H4Belig o . 9 K=xA
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7.2.1 Read/Clear Device Data

® Clear

FIGURE.10: PRODUCTAPABILIT® E6DEVICEDATAKNDS LEARDEVICEDATABUTTONS

a. Click on theReadDevice Databutton to read the configuration information from the
device connected to a specific tester Port addsplayit.

b. After clicking on theReadDevice Databutton, the Product Capabilityscreen wil switch to
the Resultsscreenwhich will initiate acquisition for theDUT capabilitiesAn example is as
shown below.

Test Results Scroll To Current Test | [limeStamp  Description Q Search @

@ 10.402:375:560 wuT#0 NONE:GroupCmdTimingPki-D_Plus - Disconnect_DpDn

0 Test Status: #3 NONE:Ra_Assert a CC2(eZ

o Testsummary: @0 @0 Q0 0

() Feiching Device Capability
Test Config e
W o @ e FEH & 4 )P A Y L YV ¢ @ cmmsv
—a =

c. Once the data acquisition has completed, the information from the DUT will appear under

L@= X" =NA; = "9L9 ¢! tKe rightpareldsshowrkittie exa@deMEF GF
below.
VIF Data Operation 0O+ 2 x & A
Port Label []
Parameter VIF Data Device Data [C2 Generated]
~ Component
USE PD Support NO

Note:When configuration information is read from both a VIF and the device, the information is
listed sideby-side for easy comparison. This comparison is also provided in the report files. In some
cases,fithe VIF and Read Capabilities information do not match, the device can fail compliance.

%OB 1ii "M K # KO 3K=J %MA<-= 0 =k
%JOFAL= BAN=J4*9 WKGHE 3 H4Belig o . 9 KHA
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d. Click ontheClear: ML
9F< 38" =NA;

LGF LG ; Db=9J 9DD
"9L9X K=; LAGFK G»>

L@= ;

2J9FAL=JAN=JD9: K

GF>A?MJO9LA
tes@+PorAFhisGJ E9 L A

includes all the different categories associated with the information display area as well.

7.2.2 Create/ManageNew VIF

a. TheCreate New ViIficon © on the right panelas shown belowallows you to create
VIF File inhe XML format from the configuration when clicked.

a new

VIF Data Operation Qs X x &
b. TheVIF Config pojup message will appear as below. Select the DUT Type atetse
whether toset the current configuration aslefault valueKa 9 F< L @=F ; DA; C 38 -
VIF Config %
DUT Type [ Provider Only ']
Set Default Value ®vYes O No
AGURE.11: CREATINEWVIFHLE
c. An exampleof a new VIF filereationis as shown irFigure?7.12below:
VIF Data Operation [+ IV N LA
vIF
Parameter VIF Data Device Data [C2 Generated]
VIF Specification \2.03 \
Vendaor Name ‘GRL ‘
Model Part Number [erL |
Product Revision ‘QCLH ‘
TID \ \
VIF Product Type 0:Port Product -
AGURE.12 NEWVIFALECREATIONEXAMPLE
d 2@= %4' $3 L produckvéndodibf@rgakon bf @e DUD @A D= L @= %. GJL

tab displays the capabilities of the DUTo edit,save or clear thelisplayeddata, use the

. s »
following icons ¥ = % «

as described below:

 Select 4 to edit thevalues

%0 1n M K # KO 3K=1J

%J 9 FAL=

WMA< =

BAN=J4* 9 W& GHijifIsl) 3 H YLy

0 =ki
. 9 KHA
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M1 Select < to download/save thedatato a VIF file

q Select ® to removeall data.

1 Select<” to expand alldata under eactmain drop-down category

When configuration information is read from the device, you can generate a VIF file of the
Read Capabilities information by clicking on thigownload VIF(Device Data)icon
< A

. TheSave File popup message will appear as belo@pecify the

FOE= G> L@= >AD= LG K9N= 9Ka 9F< L@=F ; DA; C

Save File

FileName

DeviceData. Xml

FGURE.13: DEVICEDATAVIFHLEGENERATION

L @
f. To copy the device configuration information to VIF, click on '_icon.

g. If you want to convert VIF data to the XML file format, select the
% USB-IF VIF Generator Download Link

option. This will direct you to the USH- official

website for the conversion procesgMake sure you have permi@s from USBF to access
the website.)

If a VIF File igprovided:

For Certification a Vendor Information File (VIF) must be provided by the Product Vendor. The VIF
informs the tester of all its capabilitieand provides some input information needed torpvide

full testing. If the VIF file is not provided, full certification testing cannot be run and tests
performed are informational. I Vendor File is provideduse the following procedure

%OB 1ii "M K # KO 3K=J %MA<-=
%JOFAL= BAN=J4*9 WKGHE 3 H4Belig o . 9 kKA
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Project Name

| Test A |

Select Test Mode

@ Compliance @8 | 0ad DUT's XML VIF File
X Load XML VIF File

% USB-IF VIF Generator Download Link

HGURE .14: SELECTINGOMPLIANCEESTMODEUSINGVIFHLE

a.

Notes:

In the Compliance Mode lick on theLoad XML VIF Filbutton to readand load
information from a selected VIF XML file on the host R@le selection dialog boxwill
appearwhich allowsyouto navigate to the location of the Vendor Information File (VIF),
select therespectivefile andclick the@pern¥utton to load it.

Once the VIF file has been selected and loaded, the contents of the VIF file will be displayed
under the \IF DataOperation sectionon the right panel for each respective Port tab.

Select thecable that connects therimary port of theDUT to Portl of the GRIC2 / CZEPR
tester hardware as described ipage47.

Thel %A * * #. 0 2=KL !-trouDhcébleneéds to be condextid running
testsin the Compliance Mod@&ethered9 F < ; 9 : dambe 4tt8chetditectlyto the GRL
C2 / CEPR tester hardware.

Ifthe standard USB Typ€ cabldas used to run testswitch tothe Informational Modand
selectthe test cable type.

%O0B 1it M K KO 3K=J %MA<-= 0 =k
%JOFAL= BAN=J4*9 WKGHE 3 H4Belig o . 9 KxA
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7.3 Test Configuration

TheTest Configcreen allowsyouto select which set of tests is run on th&JT, set up test
parameters forspecific test categories, run selected tests and generate test reports

@ Test Selection Timeout Pop-up © Popup Timer(sec) Report Generation
Connection Messages
i i h 4 DUT Information
ey BN ONO NSO Q [] Rerun Selected |I| [ Enable Debug [i ]
O — ° Tests Mode Manufaciurer  [Power Integrations |
Product X
Capability [ All Supported Certifications '] ‘ Q Search ‘ Serial Number ‘1-0 ‘

MOI Configurations

7] Expand Test List Selected Tests: 0/443 Test Information
*Select test case for MOI Configurations
2 []C2 Test Cases Test Lab BLR
Test Config [JPower Delivery 3.0 Tests-v1.19 Test Engineer  [PALANI

[]PD2 Communication Engine Tests-v1.09
[]PD2 Deterministic Tests-v1.14
[JUSB-C Functional Tests-v0.82 Report Folder Path |
[JSource Power Tests-v0.74

[JUSB Power Delivery Compliance Test Specification-v1

Results
[JQuick Charger 3.0 Tests-v1.4
Report

Remarks/Comments [QC

[JQuick Charge 4 Tests-v1.0

[ Thunderbolt Power Tests-Rev1 5 Ver0 9
[ DisplayPort Alternate Mode Tests-v4
[IMFi Charger Tests-v1.0

[JQC3+ Tests-v1.2

FGURK.15: TESTCONFIGURATIONCREEN

7.3.1 Test Selection andConfiguration

Based on the type dDUT selected in thé’roduct Capabilityscreen and various specifications, the

KH=; A>A; L=KLK 9N9AD9: D= LG := JMF 9J= K@GOF G
7.3.1.1 Power Delivery 3.0 Tests

Run theUSB Bwer Delivery compliancetests based on the USB Power Delivery 3.0 specification.

5@=F . JGNA<=J[! GFKME=J3 GJ %"M9D 0GD= . GO=J V¥
7.2), an additional input is available tallow the user to perform tests using th@RL Fast Role

Swap (FRSWAP) Bogl@RL:C2FRSWAPAUTO Box Boajdorautomating the Fast Role Swap

based testingwhen checkedNote that the Fast Role Swégstresults are arrently meant for

informational purpose only and not required for certification testing.

e —— Timeout Pop-up © Popup Timer(sec)
Messages
X - -
Filter Selection & © © [x] [] Rerun Selected IIl [[] Enable Debug (i )
Tests Mode
| Start Execution | ﬁ

[ All Supported Certifications "'] Q, Search

Power Delivery 3.0 Test Configuration
[] Expand Test List Selected Tests: 61/451
= [ C2 Test Cases E [ FR_Swap AUTO Box Connected o
=] Power Delivery 3.0 Tests-v1.19
[#?] TD.PD.LL3 E1 GoodCRC Specification Revision
[#?] TD.PD.LL3.E2 Retransmission

%OB 1ii "M K # KO 3K=J %MA<-= 0 =k
%JOFAL= BAN=J4*9 WKGHE 3 H4Belig o . 9 KXA
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FIGURE.16: CONFIGURATION FERWEFDELIVERS.0TESTIFX ROVIDEFCONSUMERORK UALROLE
PoweR/ " 0 UUT@SELECTED

5@=F %! 9: D=3 AK K=D=; L =%, d@nladditio@s inplit & 2vailalfleHo= § K = =
select the Vonwvoltage.

Test Selection Timeout Pop-up 0 Popup Timer(sec)
Messages
. - -
Filter Selection & €@ 0 (] Rerun Selected IIl [] Enable Debug ik
Tests Mode
| Start Execution | o

[ All Supported Certifications '] Q, Search
Power Delivery 3.0 Test Configuration

[ Expand Test List Selected Tests: 147227

B [ C2? Test Cases 4] Vconn Voltage [_2_?5\! v]o

B [v]Power Delivery 3.0 Tests-v1.19
[#] TD.PD.LL3.E3 GoodCRC Compatibility with PD2
[*] TD.PD.CBL3.E1 Receiving Chunkad Extended M

FGURE.17: CONFIGURATION FERWEFDELIVERS.0TESTIFH#CABLEBBDUTISSELECTED

7.3.1.2 Source Power Tests

Runs the USBypeC1 GMJ ; = . GO=J 2=KLK GJ %/ M9<J9+9P3 L=K
have an additional input that allavs for the selection of what port is used in the testing.

Test Selection Timeout Pop-up o Popup Timer(sec)
Messages
. - -
Filter Selection e 0 ° =] [] Rerun Selected IIl [[] Enable Debug 0
Tests Mode
‘ Start Execution ‘ o

Single Port

[ All Supported Certifications "] Q| Search

Source P¢ Two_Port
[] Expand Test List Selected Tests: 7/443

= [ C2 Test Cases Port Type [Single_Pnr‘t v]
[ Power Delivery 3.0 Tests-v1.15
Source Power Tests-v0.74

FGURE.18: CONFIGURATIORORUSBTYPEC SOURCEIPOWERIESTS

7.3.1.3 PD2 Deterministic Compliance Tests

Runs the USB Power Delivatlgterministic compliance tests based on the USB Power Delivery 2.0
specification.5 @=F %! 9: D=3 AK K=D=; L =72),a&dditlo@kKnputis 2 L QH=
available to select the d4nwvoltage.

%OB 1ii "M K # KO 3K=J %MA<-= 0 =k
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Test Selection

Filter Selection o o ° ""0

‘ Start Execution ‘ o

[ All Supported Certifications '] Q, Search

[] Expand Test List Selected Tests: 43227

= [# C2 Tast Cases
[ Power Delivery 3.0 Tests-v1.19
[JPD2 Communication Engine Tests-v1.09
PD2 Deterministic Tests-v1.14

Timeout Pop-up
Messages

[ Rerun Selected
Tests

PD2 Det

0 Popup Timer(sec)

|I| (] Enable Debug o

Mode

275V
5 75V

Veonn Voltage [_2_?5\."

FGURE.19: CONFIGURATION FE®2DETERMINISTIEESTS

7.3.1.4 PD2 Communication Engine Tests

Runs theUSB Bwer Delivery communication engine compliance testsased on the USB Power
Delivery 2.0 specificationThese tests havan additional input that allows for the selection of Rx

noise source.

Test Selection

Filter Selection o o ° %

‘ Start Execution ‘ o

[ All Supported Certifications '] Q, Search

[] Expand Test List Selected Tests: 17/443

E [ C2 Tast Cases
[]Power Delivery 3.0 Tests-v1.19
= [w]PD2 Communication Engine Tests-v1.09
[*]TDA2.1.1.1 BMC PHY TX EYE
[*]TDA2.1.1.2 BMC PHY TX BIT
[*]TDA2.1.2.2 BMC PHY RX INT REJ

Timeout Pop-up
Messages

[ Rerun Selected
Tests

PD2 Communicat

Noise Type

[T'.'.'O Tone Moise v]

0 Popup Timer(sec)

|I| (] Enable Debug o

Mode

Two Tone Moise

Square Wave Noise

FGURE.20: CONFIGURATION FE®2COMMUNICATIOENGINETESTS

Whenx ! 9 :
select the ¥onvoltage.

D=3 AK K=D=; L=<

9.8, arLa@ditio

nal haut it a@atable th K== 1

%0 1n M K # KO 3K=1J

%J9FAL=

%MA < =
BAN=J4%9 WK GRifs 3 H 4By fn

K


http://www.graniteriverlabs.com/

OGRL ;9FAL=JAN=JD9:K

Test Selection Timeout Pop-up 0 Popup Timer(sec)
Messages
. - v
Filter Selection & @ © 0 [] Rerun Selected |I| [ Enable Debug i ]
Tests Mode
‘ Start Execution | o

5 75V

[ All Supported Certifications "] Q| Search

PD2 Commur 2 F5V
[] Expand Test List Selected Tests: 9/227 T

. 4 25V
= [#] C2 Test Cases Moise Type [ 3

4 TV
[0 Power Delivery 3.0 Tests-v1.19 -
= [«] PD2 Communication Engine Tests-v1.09 Vconn Voltage [ — v]o
[#*] TDA.1.1.1.1.1 CABLE PHY TX EYE i

[#*]TDA.1.1.1.2.1 CABLE PHY TX BIT

FIGURE.21: CONFIGURATION FE&® 2COMMUNICATIOENGINETESTIFX ABLEBBDUTISSELECTED

7.3.1.5 DisplayPort Alternate Mode Tests

Runs the DisplayPort Alternate (Alt) Mode compliance tests for the Alt Mode based DUT. These
tests have addition&inputs that allow for the selection of DisplayPort DUT type to be used in
testing along with its Source or Sink capability.

Test Selection Timeout Pop-up o Popup Timer(sec)
Messages
. - -
Filter Selection & €@ © 0 [ Rerun Selected III [ Enable Debug (i ]
Tests Mode
| Start Execution ‘ o

[ All Supported Certifications '] Q, Search

DisplayPort Alternate Mode Test Configuration
[] Expand Test List Selected Tests: 30/443

= [ C2 Test Cases 4 LELEIE IS [DP—Si”k ']

[JPower Delivery 3.0 Tests-v1.19

[(1PD2 Communication Engine Tests-v1.09

[JPD2 Deterministic Tests-v1.14

DisplayPort Alternate Mode Tests-v4
[v] TC.10.2.1 Enter Mode ACK Response DP Sink Type [TypeC_DF‘_Adaptur V]
[#] TC.10.2.2 Status Update Command |
[w] TC 10 2 4 Time from HPD Event to PD Message
[¥] TC 10.2 5 Proper Pin Assignment Support for Re
[¥] TC.10.2.6 Proper Pin Assignment Support for C 1
[¥] TC.10.2.7 Proper Pin Assignment Support for Ad;
[ATC 10 2 8 Becentacle hased Power Consumer (1

=

=]

DP Device Capability [DFP_SDurce "J

3]

]

FGURE.22: CONFIGURATION FORSPLAPORTALTERNATIVMODETESTS
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7.3.1.6 Quick Charge 4 &sts

Runs the Quick Charg#4+tests. These tests are proprietary to Qualcomm and are only available
with arrangement through QualcommrThese tests allow selection of the specific Quick Charge
4/4+ specificationand additional setting of ambient room temperature to test against

Test Selection Timeout Pop-up o Popup Timer(sec)
Messages
- - '
Filter Selection & € @ 0 (] Rerun Selected [] Enable Debug (i)
Tests
‘ Start Execution ‘ ﬂ Qc4
QCA4Plus

[ All Supported Certifications "] Q| Search
Quick CI Qcs

[] Expand Test List Selected Tests: 33/443

= [ C2 Test Cases B QC4 DUT Type [QC4P|“S ']

[0 Power Delivery 3.0 Tests-v1.19
= [#] Quick Charge 4 Tests-v1.0
[?]QC4.TID.1 Class A Adapter = -
QC4.TID.2 Class B Adapter
QCA.TID.3 Current Limit
QC4.TID.4 Quick Charge Starting Procedure  »
QC4.TID.5 Quick Charge Fault Condition
QC4 TID 6 Inquire VDM

FGURE.23: CONFIGURATIORODRQUICKCHARGHE TESTS

Room Temperature‘?ﬁl

7.3.1.7 Quick Charge3.0 Tests

Runs the Legacy Quick Charge 2.0/3.0 tests. These tests are proprietQyaicomm and are only

available with arrangement through Qualcomm. These tests have additional inputs to indicate the
"32XK / MA; C ! @9J?= KH=; A>A; 9LAGF 9F< 0O@9L ;9:D
the specific current rating (in amps) ahpower rating (in watts) as well as the IR drop value of the
connected device to test against. Further inputs allow you to specifically select the type of Quick
Charge based DUT that is connected to single/dual ports and with/without USB Power Delivery

support.
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Test Selection E
Filter Selection & @ @ Yo Quick Charger 3.0 Test Configuration
‘ Start Execution ‘ o C 2.0/3.0 DUT Type [QC4F’IU5 ']
[ All Supported Certifications "] Q, Search
Connector Type [ ypel_TypeC "]
(] Expand Test List Selected Tests: 47/443 - —
B- [ C2 Test Cases E
mnnector Type Cable [S |_Emarker_Cabl ]
1 Power Delivery 3.0 Tests-v1.19 P WAkt _-ane -
[ PD2 Communication Engine Tests-v1.09 5V Max Current |3 |{A]

]

[1PD2 Deterministic Tests-v1.14
[JUSB-C Functional Tests-v0.82 9V Max Current |3 &
[JSource Power Tests-v(.74

[CJUSB Power Delivery Compliance Test Specification-

Quick Charger 3.0 Tests-v1.4 20V Max Current|3 | @)
QC_LEGACY_Shorting

[E]

[

12V Max Current |3 | (A)

[#

]

=]

[#1QC_LEGACY HVDCP DUT Rated Power |60 |
M1QC_LEGACY_PD_Req o [S' — ]
[ QC_LEGACY _PD_Removal ons ingle_Port v

[#

QC_LEGACY_PD_Phy_Em_Rej
QC_LEGACY PD_Req Reg PD Support [F,D ,]
QC_LEGACY Trans

QC_LEGACY_Continuous_mode
QC_LEGACY_Pwr_pf QC DUT Type [F’nwer_Adaptor v]
RAQC 1 FGACY LISBPD Trans ﬂ

[E]

H *

[#

&

FHGURE .24: CONFIGURATIORORLEGACQUICKCHARGHESTS

7.3.1.8 Quick Charge 3.0+ Tests

OMFK L@= /MA;C ! @9J?= KkAKA L=KLK >GJ HGO=J HJIG
Qualcomm and are onlgpvailable with arrangement through Qualcomm. These tests have
9<<ALAGF9D AFHMLK LG AF<A;9L= L@= "32XK / MA; C
the DUT, to allow you to indicate the specific current rating (in amps) and power rating (insjat

as well as the IR drop value of the connected device to test against. Further inputs allow you to
specifically select the type of Quick Charge based DUT that is connected to single/dual ports and
with/without USB Power Delivery support.
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Test Selection E
Filter Selection o o ° ','6 Quick Charger 3.0 Test Configuration
| Start Execution ‘ (i ] QC 2.0/3.0 DUT Type [QCalPlus v]
[ All Supported Certifications "] Q, Search
Connector Type ['-,'pe:: TypeC 'J
[ Expand Test List Selected Tasts: 10/443 - i
[ Source Power Tests-v(.74 E
[JUSB Power Delivery Compliance Test Specification- Zonnector Type Cable [Spl_Emarker_Cable ']
[J Quick Charger 3.0 Testz-v1.4
[] Quick Charge 4 Tests-v1.0 5V Max Current |3 ‘ (#
[ Thunderbolt Power Tests-Rev1.5 VerD.9 9V Max Current |3 ‘ (£
[[] DisplayPort Alternate Mode Tests-v4
[CIMFi Charger Tests-v1.0 12V Max Current |3 ‘ (#
=] QC3+ Tests-v1.2
2 20V Max Current :
[#] QC3Plus.TD.1.QC3+ Detection Test ax Current|3 L
QC3Plus.TD.2.20mV Step Size Test DUT Rated Power |60 v
QC3Plus.TD 3 Unsuccessful QC3+ Negotiation T
QC3Plus.TD.4. Twait Test Ports [Single_F‘nrt ']
QC3Plus. TD.5. TAdetection_TA Test
QC3Plus. TD.6. TACAP_TA Test PD Support [PD v]
QC3Plus. TD.7 . Ttransition Test
QC3Plus. TD 8 Incorrect pulse during Testing TAC
QC3Plus. TD.9 Incorrect pulses during Testing TA QC DUT Type [Power_Adapmr "]
[w] QC3Plus. TD.10.Power Capability Test ||

HGURE.25. CONFIGURATION FQRICKCHARGB.0+TESTS

7.3.1.9 Thunderbolt Power Tests

Runs the Thunderbolt power compliance tests. These tests have additional inputs to the number
of ports to test, whether the DUT is sgdbwered or buspowered and whether the DUT is a host or
device along with supported Thunderbolt spec. Further inputs allow you to enable the capability
mismatch flag and the giveback flag as well as also specify the time duration for adding stressors.
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Test Selection Timeout Pop-up © Popup Timer(sec)
Messages
. . —
Filter Selection Q 'g' ° =] [] Rerun Selected [] Enable Debug o
Tests Mode

| Start Execution ‘ o

[ All Supported Certifications '] Q, Search
Thunderbolt Power Test Configuration

[] Expand Test List Selected Tests: 7/443

[JPD2 Communication Engine Tests-v1.0% u Ports [Single_P{)rt vJ
[1PD2 Deterministic Tests-v1.14
[[JUSB-C Functional Tests-v0.532

2

&

[ Source Power Tests-v0.74 Powered Type [SEF—F:"""'E = v]
[JUSB Power Delivery Compliance Test Specification-
[] Quick Charger 3.0 Tests-v1.4 Devica Type [Host v]
[] Quick Charge 4 Tests-v1.0
= Thunderbolt Power Tests-Rev1. 5 Ver( 9
TBT.2.1 Power Capacity Host TBT Version [TBT_E'» "’J
TBT.2.2 Power Capacity Device
TBT.2.3 Current Limit VBUS Stress Test Timer|25 |{sec
TBT.2.4 Short Protection VBUS
Port-A CapMisMatch

TBT.2.5 Current Limit VCONN
TBT.2.6 Short Protection VCONN Port-B CapMisMatch
TET.2.9 Power Capacity Host with MultiPort
[] DisplayFort Alternate Mode Tests-vd
[1MFi Charger Tests-v1.0 Port-B GiveBackFlag

[[] Port-A GiveBackFlag

HGURE .26: CONFIGURATIORORTHUNDERBOLPOWERIESTS
Before running the Thunderbolt power testgpu will need to perform thdollowing:
i Cable IR drop calibratiorréfer to SectionlOfor details)

9 Thunderbolt self-calibration

7.3.1.9.1 ThunderboltSelf-Calibration
Use the following pocedure to perform the Thunderbolt self-calibration:

1. Go to theOptiorsscreen(see SectiorB) and click on theConfig Controller tab. In the
Configure panelselect to enable PortA and Channel CC1 atiden click on the TBT Self
Calibration button as shown irFigure7.27.

2. Next, select to pable PortA and Channel CC2 and click the TBT Self Calibration

button.
3. Next, select to sable PortB and Channel CC1 and cliok the TBT Self Calibration
button.
4. Finally, select to eable PortB and Channel CC2 and cliok the TBT Self Calibration
button.
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5. When completedpower cycle theGRLC2 / CZEPR tester hardware

USB Power Delivery and USB Test Software (1.6.6.3)
@ Five Port Testing Config Controller I
Connection Configure Send Message
Setup
App Mode [ cTS '] Sop Type [ soP
a E;HA::);S“TEFEI { DP Sink side '] Message Type [ VDM Disocver |
Product Port Type - SVID(0X0000) 0X Froo1
Port2
Capability
Controller Mode [ UFP/Sink v] I Send
O Test Cable Type [ GRL-SPL Test Cable 1 v] Read Reg
Test Config PD Spec Type [ Spec Rev2 .]
Write Reg
Cable Emulation [ Rain CC1 -]
Results Rp Level [ Rp 900mA ']
| Apply \
@ Emulate Cable [ Attach l I Detach I
Report
Channels VBUS [ CC1 [JCC2 [JD+ [)D- TryCableFlip @
Sampling Ratio | 1000 ‘
Options Signal Capture [ Start I [ Stop |
Capture File
@ Ports ®PotA (OPortB
Help
Channels ®cc1 QOcez
O | Download Capture l
Admin Mode l l TBT Self Calibration I

HGURE.27. PERFORMHUNDERBOLSELFCALIBRATION

Wkhen running the Thunderbolt powertestsfor the GREC? if the voltage measurement falls £/
1% marginal to the mifmum or maxmum test limits e.g.,4.65 to 4.85the GREC2 / CZEPR
Browser Appwill update that particular test step aswarning andrequestfor a digital multimeter
(DMM}o be connected usinga USB Tpe-Cbreakout board (refer toFigure7.35below).

Note that the USB Typ€ breakout board and DMM are not requirethe GRIC2EPRsetupas
shown inFigure7.29.

GRL-USB-PD-C2

USB-C Test Cable

USB-C Test Fixture

uuT

HGURE.28: THUNDERBOLDMMTESTSETUPCONNECTIORIAGRAMFORGRI=C?2)
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GRL-USB-PD-C2-EPR

USB-C Test Cable

v
UuT

FHGURE.29: THUNDERBOLTESTSETUPCONNECTIORMIAGRAMFORGRLEC2EPR
Here are some examples single portsetupsfor VBUS Readnd VCONN Read

A L
A 4
\
¢

| i
| o' ¥

FGURE.30: SETUPIMAGE FOSINGLEPORT(VBUSREAD
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Change red cable
connection to CC1/CC2

FHGURE .31 SETUPIMAGE FOSINGLEPORT(VCONNREAD

You will needo manually enter the measurement values the pop-up screenas shown below

Thunderbolt DMM

C2Z27TBT DMM ftest Setup

GRL-USB-PD-C2

USES.C Tost Catile

Please dont remove cable or test fixture or UUT during the test execution

SL#1 External DMM Measurement Port A: PDO#0 (OV@0A)

Please provide the VBUS/VCONN measurement reading from external equipment

Parameter Value

Port AVBUS (V)

Port B VCONN (V) 5.1

AGURE .32 DMMMANUAIMEASUREMENROP-UPSCREEN
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In the Thunderbolt Power Test Configuratipanel, selecthe Manual DMM Measurement
checkboxto perform manual measurementsising the DMMs indicated below

Test Selection
@ 0 O Yo

Start Execution IG

Filter Selection

[ All Supported Certifications

0 Expand Test List Selected Tests: 7/443

= [ C2 Test Cases
# [JUSB Power Delivery Compliance Test Specification-v1.4 V2 OR
#- [JPD2 Communication Engine Tests-v1.09
# [ PD2 Deterministic Tests-v1.14
# [JUSB-C Functional Tests-v0.82
# []Source Power Tests-v0.74
@ []Power Delivery 3.0 Tests+1.19
[JQuick Charger 3.0 Tests-v1.4
# []Quick Charge 4 Testsv1.0
® [¥] Thunderbolt Power Tests-Rev1.5 Ver0.9
# [ DisplayPort Alternate Mode Tests-vd
[JMFi Charger Testsv1.0
# [JQC3+ Testsv1.2

+

&

'] Q Search

) Timeout Pop-up Messages o
] Rerun Selected Tests | 0 () Enable Debug Mode @

Thunderbolt Power Test Configuration

Ports [Two_Porl V]
Powered Type [Se\fﬁpc.‘.-ered '|
Device Type [Hcst ']
TBT Version (1873 -
Stress Test Timer |25 ‘ (secs)

( ]Pon—A CapMisMatch
) Port-B CapMisMatch
0 Port-A GiveBackFlag
[ Port-B GiveBackFlag

[ m] Manual DMM Measurement ]

HGURE.33: DMMMANUALMEASUREMENDPTION

When running the manual measurements aVarningir ancompletedélert indicates the following

conditions:

1 Warning The wltageis either>4.65 or <4.8%r thevoltageis>5.4 or <5.6

1 Incomplete: The ppweris<1.45 or >1.55

7.3.1.10 USB TypeC Functional Tests

Runs the functional compliance tests for USB TyPechargers. These tests have additional inputs
that allow you to enable data validation at high USB speeds or through automation for t88 U
ports under test as well as select if the DUT is connected to a battery or whether the DUT is

embedded if it is a hub.
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Test Selection Tests Mode

Filter Selection Q 0 ° ,'0

‘ Start Execution ‘ o

USB-C Functional Test Configuration

[] Enable USE Data Validation

[ All Supported Certifications "] Q, Search

(] Expand Test List Selected Tasts: 60/443 Automate USE Data Validation

[JFPD2 Communication Engine Tests-v1.0% E

[JPD2 Deterministic Tests-v1.14

=- [*]USB-C Functional Tests-v0 82
[¥] TD.4.11.2 Sink Dead Battery Test Device URL | |0
[#] TD.4.1.1 Initial Voltage Test
[#] TD.4.2.1 Source Connect Sink Test Number of USB |||] |0
[ TD.4.2.2 Source Connect SNKAS Test Type-C ports
[v] TD.4 2.3 Source Connect DRP Number of USB
[#] TD.4.2.4 Source Connect Try SRC DRP Type-B/Micro-B |ﬂ |o
%] TD.4.2.5 Source Connect Try SNK DRP receptacle or Type-A
[v] TD.4.2.6 Source Connect Audio Accessory plug
[w] TD 4 2 7 Source Connect Debug Accessory
[+] TD 4 2.8 Source Connect Vconn Accessory
] TD.4.3.1 Sink Connect Source Test
] TD.4.3.2 Sink Connact DRP Test
[w] TD.4.3.3 Sink Connect Try SRC DRP Test [ Is Battery Connected to o
[v] TD 4.3 4 Sink Connect Try SNK DRP Test DUT

[FITM 4 2 E Qink FCannact QRIEAD Taot -

Setup Image

[[] Is connected Hub is o
embedded

FHGURE.34: CONFIGURATION FQFSBTYPECFUNCTIONAIESTS
You can refer how to setp the equipment to automate data validation by selectirfgetup Image

Once the equipment has been set up, enter the URL as shown on the Golden device (i.e., Google

e

AP=D H@GF=Y AF L@= %"=NA; = 30*3 >A=D<A

7.3.1.11 USB Power DeliveryCompliance Test Specificationvl.4 V2 ORMerged Test9
Runs the merged USB Power Delivery compliance tests as per CTS requirements.

For the GRIC2EPR tester hardwareay@=F & %0 * #. 0 2=KL ! 9: D=3 AK K=I
Selection type (see Section.2), an additional input is available to allow you to perform tests

using theGR. Fast Role Swap (FRSWAP) B¢&R-C2FRSWAPAUTO Box Boajdor

automating Fast Role Swap based testinghen checkedNote that the Fast Role Swgst results

are currently meant for informational purpose only and not required for certification ggstin
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Test Selection Timeout Pop-up 0 Popup Timer(sec)
Messages
. - -
Filter Selection & €@ © 0 [] Rerun Selected [l Enable Debug i ]
Tests Mode

| Start Execution ‘ ﬁ

[ All Supported Certifications "] Q, Search
USB Power Delivery Compliance Test Specification

[ Expand Test List Selected Tests: 130/525 Configuration

B [ C2Test C 4
= asels FR_Swap AUTO Box Connected
[ Power Delivery 3.0 Tests-v1.19
= [w]USB Power Delivery Compliance Test Specification- o

PDMER_PHY_TEST ALL_UUT
PDMER_PHY_TEST_SRC_SNK_CAP_UUT
[WIPDMER PROT TEST ALL PD2 PD3 Mode

FGURE.35: CONFIGURATION FOFESBPOWERDELIVERNMERGEOESTS

7.3.1.12 Custom OEMTests

Runs theCustom OEMcompliance tests foilCustom OEMhargerswith Lightning connectors

These tests have additional inputs that allow you to configure externdldad to run theCustom

OEMests. If the charger DUT has a Lightning cable attached to it or a captive cable, select the

! @9J?=J @9K ; 9HLAN= DA? @LtésklécPtheldiameél Bonnea@dto C: GP A
the external ELoad. When the external-Eoad is set up properly, enter the correct VISA address of
theexternalB* G9< 9F< :: DA; C ! GFF=:; L3 LG =lkohd: DAK@ ; G
-L@=JOAK= ; DADGY96B L@tL®F; 86 J=K=L L@= ; GFF=; L

Custom OEM Tests Configuration
= [#]Custom OEM Tests-v1.0

Custom.OEM.TD.4.9.1 Voltage drop between transition test (— Charger has captive lightning plug o
Cusfom.OEM.TD.4.8.2 OCP and OVF Test }

Custom.OEM.TD.4.9.3 USE Type C Current Advertisemant

Custom.OEM.TD.4.9.4 DCP Handshaking test E-Load Channel
Custom.OEM.TD.4.9.5 Custom OEM Charger VIF Check
Scan E-Load

Exfernal E-Load VISA Address

[ ;

FGURE.36: CONFIGURATION FARSTOMOEMTESTS

Note: Refer to Sectidn4for the procedure to set up the hardwacennectiondor Custom OEM
testing.
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7.3.1.13 QC BC 1.2 DC8nk Tests

Runs theQCBattery Charging 1.DCPSinktests. These tests have additional inputs to the
secondary detection mode, whether implemented or not and maximum current.

Test Selection Timeout Pop-up © Popup Timer(sec)
Messages
. : -
Filter Selection & €@ @ 0 [ Rerun Selected IIl (] Enable Debug (i )
Tests Mode
| Start Execution | o
Implemented

[ All Supported Ceriifications "J Q| Search
BC 1.2

Mot_Implemented
[] Expand Test List Selected Tests: 5/525

= 2 Test Cases Secondary Detection [Nat_lmplememed v]
[JPower Delivery 3.0 Tests-v1.19
= [w]BC1.2 DCP Sink Tests
QC.BC.SNK.1 Initial Power-up Test - Weak Battery
QC BC SNK.2 DCP Detection Test - Weak Battery
QC BC.SNK.3 CDP Detection Test - Weak Battery
QC BC.SNK.4 SDP Detection Test - Weak Battery
QC BC SNK.5 QC Negotiation Test - Weak Battery

Maximum Current |3 |

FGURE.37: CONFIGURATION FQ}CBC1.2DCPSINKTESTS

Individual tests are groupd together based on their definition in the selected specification.
Selecting a group will cause all tests in that group to be selected and run. Selecting individual
tests within a group will run just the individual tests selected.

If youonly want to sekct the tests that comply to a certain certification standard, click on the
drop-down menu as shown below to filter out the test list as required.

Test Selection

Filter Selection 9 0 ° f'ﬂl

| Start Execution ‘ 0

[ All Supported Certifications "] ‘ Q, Search |

All Supported Certifications 0525
Quick Charge 4 Certification
Quick Charger 3.0 Certification sv1.09

USB Power Delivery Certification
Non-PD Type-C Certification
Thunderbaolt 3 Certification

e Test Specification-v’
DisplayPort Certification

FHGURE .38 SELECTINGERTIFICATIONOMPLIANCE FORESTS
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Note: The GRC2/C2#. 0 KMHHGJLK K=N=J9D ! GEHDA9F; = 2=KL
technologies using the USB Ty@eConnector. For a detailed listing of all the tests and test
methodology in the latest version of the specification, refeéh#ospecification documents

referenced irSectionl.

7.3.2 Report Generation
2@= X%X0=HGJL %=F=J9LAGF3 H9F=D 9DDGOKests. MDD J=HG

Report Generation

DUT Information

Manufacturer ‘GRL |

Model Number ‘CableOO‘] |
Serial Number ‘001 |

Test Information

estLab |Granite River Labs |
Test Engineer ‘Tech 1 |
Remarks/Comments ‘Cable QcC |

Report Folder Path | ‘

FGURE.39: REPORTGENERATIORANEL
2@= %" 32 'F>GJE9LAGF3 9F< %2=KL 'F>GJE9LAGF3 K
enter information germane to the specific DUT and the specific set of tests just run. Once tests
have completed, the test report can be viewed in tReportscreen(see Sectiory.4).
7.3.3 Running Tests

Once the desired tests have been selected, these tests can be rutiding onthe greenStart
Execution button:

RGURE.40: RUNTES®
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