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1 Reference Documents

The test methods outlined in this document are tests required by the Wireless Power Consortium
(WPC) for Qi compliance of a Wireless Power Transmitter/Receiver device. The Qi Wireless Power
Transfer System for Power Class 0 Specification may be referenced in this document that includes,
but is not limited to, the following specification versions.

Note: In order to have access to all specifications, it is required that you are a member of the
WPC Web site and have attained the proper permissions.

WPC Specification Compliance Documents are available for download at:
https://www.wirelesspowerconsortium.com/knowledge-base/specifications/download-the-qi-

specifications.html

The Qi Wireless Power Transfer System for Power Class 0 Specification:

Introduction to the Power Class 0 Specification Version 1.2.3 (February 2017)
Parts 1 and 2: Interface Definitions Version 1.2.3 (February 2017)

Part 3: Compliance Testing Version 1.2.4 (February 2018)

Part 4: Reference Designs Version 1.2.3 (February 2017)

2 Acronym/Abbreviation Glossary

TPR Test Power Receiver

DUT Device Under Test

(O Operating System

BSUT Base Station Under Test

FPGA Field Programmable Gate Array

BPP Base Power Profile

EPP Extended Power Profile

API Application Programming Interface

CTS Compliance Test Specification

MOI Method of Implementation

GP Guaranteed Power

FOD Foreign Object Detection

Power Tx Power Transmitter

ID/Config Identification & Configuration

RP Received Power

EPP5 Extended Power Profile 5

of Quality Factor

PRMC Power Receiver Manufacturer Code
GRL-WP-TPR-C3 User Guide Rev. 8.1
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3 Scope of this User Guide

This User Guide serves as the primary user documentation for the GRL-WP-TPR-C3 (aka GRL-C3)
WPC Qi Wireless Test Power Receiver Tester Hardware and GRL-C3 Automation Test Browser
Application. The subsequent sections describe the GRL-C3 initial setup and each feature provided

by the GRL-C3 automation test browser application when connected to the GRL-C3 tester
hardware.

4 Overview of GRL-C3 Standard Purchase Items and
Orderable Accessories

4.1 GRL-C3 Shipping Box Contents

GRL-WP-TPR-C3 - WPC Qi Wireless Test Power Receiver
Tester

Power Supply

USB Cable - Standard Type-A to Type-B Programming cable
used to update GRL-C3 firmware. Connects to GRL-C3
upgrade USB port.

Ethernet Cable - 3m Cat 5 cable to connect GRL-C3 test
controller to control computer.

E E-Load Firmware Update Cable

GRL-WP-TPR-C3 User Guide Rev. 8.1
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PicoScope 8-Channel Temperature Datalogger -
ThermoMux

TPR #1A Coil Assembly

TPR #1B Coil Assembly

TPR #1C Coil Assembly

TPR #1D Coil Assembly
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TPR #1E Coil Assembly

TPR #5 Coil Assembly

TPR #MP1A Coil Assembly
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TPR #MP1B Coil Assembly

TPR #MP1C Coil Assembly

TPR #MP3 Coil Assembly

TPR #MP4 Coil Assembly

GRL-WP-TPR-C3 User Guide
© Granite River Labs 2023

Version 8.1, Mar 2023. Updated 03.27.2023

Rev. 8.1
Page 14 of 93


http://www.graniteriverlabs.com/

‘ GRI‘ g?niteriverla bs.com

TPR Thermal 5W Coil Assembly

TPR Thermal 15W Coil Assembly

Foreign Object #1: Steel Disc Centered

Foreign Object #1: Steel Disc Off Centered

Foreign Object #2: Aluminum Ring
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Foreign Object #3: Aluminum Foil

Foreign Object #1 for EPP - Steel Disc

Foreign Object #2 for EPP — Aluminum Ring

Foreign Object #3 for EPP - Aluminum Foil

Foreign Object #4 for EPP - Aluminum Disc
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Foreign Object Holder #1

Foreign Object Holder #2

Foreign Object Holder #3

2mm Spacer

5mm Spacer

1.5mm Spacer
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5 Getting Started with GRL-C3

This section describes how to get started with the GRL-C3 test solution for Qi wireless charging
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 testing a Device Under Test
(DUT). The procedure is as follows:

1. Install the latest version of GRL-C3 automation test browser application (Browser App) on
the host computer (laptop or desktop) connected to the GRL-C3 tester hardware. It is
recommended that the host computer supports the Intel Core i7 processor and 8GB RAM
with Google Chrome version 80.0.3987.122 or above (64-bit) for the Browser App to run
properly. Make sure to clear the browser cache before launching the GRL-C3 Browser App.

2. Make sure the GRL-C3 tester firmware has been updated to the latest version. Refer to
Section 7.

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

5.1 Install GRL-C3 Browser App

1. Download the GRL-C3 Browser App from http://graniteriverlabs.com/download-center/.

2. Runtheinstaller by double clicking the extracted executable (GRL_GRL-
C3_Browser_App_V1x.x.exe) and then click on the ‘Next’ button.

@ GRL-WP-TPR-C3V1.2.1.0 Setup — X

Welcome to GRL-WP-TPR-C3
V1.2.1.0 Setup

Setup will guide you through the installation of
GRL-WP-TPR-C3V1.2.1.0,

It is 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,

FIGURE 5.1: START GRL-C3 BROWSER APP INSTALLATION

3. Read and accept the license agreement by clicking on the ‘I Agree’ button.
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@ GRL-WP-TPR-C3V1.2.1.0 Setup —

ot

License Agreement
Please review the license terms before installing GRL-WP-TPR-C3 W1.2.1.0. .

Press Page Down to see the rest of the agreement,

GRANITE RIVER LABS
SOFTWARE END USER LICENSE AGREEMENT

INSTALLATION NOTICE: THIS 15 A CONTRACT. BEFOREYOU
DOWMNLOAD THE SOFTWARE AND/OR COMPLETE THE INSTALLATION

PROCESS, CAREFULLY READ THIS SOFTWARE END USER LICENSE
AGREEMENT [9E11 A™L RV NOMAIRIE NANIRG THE SNETWARE AMNSOR

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install GRL-WP-TPR-C3 V1.2.1.0.

« Back I Agree Cancel

FIGURE 5.2: ACCEPT GRL-C3 BROWSER APP LICENSE AGREEMENT

4. The software installation will then proceed.

@ GRL-WP-TPR-C3V1.2.1.0 Setup —

Installing
Please wait while GRL-WP-TPR-C3 V1.2.1.0 is being installed. .

Extract: dir_4ad42a82d07ad0cc7f09bbbf98a867be. himl... 100%

Extract: dir_29d0bb42c22e6267c2f418e8faec102.himl... 100%: ~
Extract: dir_2e 1dbfdeeal25ch7e83af5f17932bazde. himl, .. 100%
Extract: dir_315f8a4ccc43e663M4da46aafsads549.himl. .. 100%
Extract: dir_344548f9ad43 168fadab35049 Ibbbcid.html... 100%
Extract: dir_35ffe83d75e 1cd5b08b2 16 1879a86ff html... 100%
Extract: dir_393564c1d457115d65211a0d 1bdf4211.html... 100%
Extract: dir_3e896358d69esb7cf2fadb7c599070cd . himl. .. 100%
Extract: dir_411fae37c5aef29dbcafe9093e8a5752.himl... 100%
Extract: dir_46c725e0894390d6542ae492a4115f4b . html... 100%%
Extract: dir_4ad42a82d07ad0cc7f0obbbfe8a86 7he, himl,.. 100%

< Back MNext = Cancel

FIGURE 5.3: GRL-C3 BROWSER APP INSTALLATION IN PROGRESS

5. Install the device driver when prompted. Click on the ‘Next’ button to proceed.
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Device Driver Installation Wizard

Welcome to the Device Driver
Installation Wizard!

This wizard helps you install the software drivers that some
computers devices need in order to work.

To continue, click Next.

Cancel

FIGURE 5.4: START GRL-C3 DEVICE DRIVER INSTALLATION

graniteriverlabs.com

6. The device driverinstallation will then proceed and upon completion, click on the ‘Finish’

button.

Device Driver Installation Wizard

Completing the Device Driver
Installation Wizard

The drivers were successfully installed on this computer! f a
device came with your software, you can now connect it to this
computer. f your device came with instructions, please read them
first .

Driver Name

» Pico Technology Ltd Da... Mot needed (Mo device for up

< >

Status &

w* Pico Technology Ltd (Wi... Readyto use W

Cancel

FIGURE 5.5: GRL-C3 DEVICE DRIVER INSTALLATION COMPLETED

7. Click on the ‘Finish’ button to complete the software installation.
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® GRL-WP-TPR-C3V1.2.1.0 Setup -

Completing GRL-WP-TPR-C3
V1.2.1.0 Setup

GRL-WP-TPR-C3 V1.2.1.0 has been installed on your
computer,

Click Finish to dose Setup.

Show Readme

FIGURE 5.6: GRL-C3 BROWSER APP INSTALLATION COMPLETED

8. The GRL-C3 Browser App is now ready for use.

5.2 Start Up and Navigate GRL-C3 Browser App

1. Once installed, you can directly open the GRL-C3 Browser App using the “GRL-WP-TPR-C3”
Browser App desktop shortcut. This will initiate the App server to run backend operations
before launching the GRL-C3 Browser App.

Note: Do not close this window except when you need to exit from the GRL-C3 Browser

App.

GRL-WP-TPR-C3 User Guide Rev. 8.1
© Granite River Labs 2023 Version 8.1, Mar 2023. Updated 03.27.2023 Page 21 of 93


http://www.graniteriverlabs.com/

QR

graniteriverlabs.com

® GRL-WP-TPR-C3

_NET\DataProtection-

FIGURE 5.7: APP SERVER SCREEN RUNNING BACKEND OPERATIONS

' as key repository and W

vation date

2. The GRL-C3 Browser App should launch after a few seconds on a browser window with the
appropriate port number. If for some reason the browser window does not appear after a
few minutes, open a new browser tab and navigate to http://IP address of host PC Windows

software:3003/ (for example, http://192.168.3.241:3003/).

3. The GRL-C3 Browser App when launched will display “Connection Setup” as the landing

screen as follows:

QI Test Power Receiver Application (1.2.1.54)

GRLWP-TPR-C3

FIGURE 5.8: GRL-C3 BROWSER APP LANDING SCREEN

bl:onnedinn Connection-Type
Setup

Ethernet
; 2 Exerciser

GRL-WP-BST-C3
o— Test ‘ 192.168.255.1
o—¢ i

Tool Updates
ﬁ Resulis

Update Firmware

Report
~ al-
g’Aulhenticatur
= Report
=C, Analyser
o Help

Tester Status
Serial Number

Firmware Version

Mext Calibration Date &

Tester IP Address
Port

License Info :

Module Name

Disconnected
NA

NA

NA
192.168.255.1
NA

License Type
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This screen allows you to set up connection between the GRL-C3 Browser App and the GRL-C3
Tester hardware as well as performing firmware/software updates. More details are provided in
Section 7.

5.2.1 Using GRL-C3 Browser App in Chrome OS

Note: Make sure that the GRL-C3 tester hardware is connected to a control PC running Windows 10.

1. Install the GRL-C3 Browser App on a Windows 10 control PC connected to the GRL-C3 tester
hardware.

2. Onceinstalled, open the GRL-C3 Browser App using the GRL-C3 - Browser App desktop
shortcut.

3. Open anew Chrome browser tab in Chrome OS and navigate to http://IP address of host PC
Windows software:3003/ (for example, http://192.168.3.241:3003/).

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

See Figure 5.9 below for an illustration of the above steps.

GRL-C3 Tester Hardware

IP Address, for example, 192.168.1.11

Ethernet
(Wired/Wireless
Network)

Windows 10 Control PC (with GRL-C3

Browser App installed) Google Chromebook

=)

Run GRL-C3 Browser App and connect to GRL-C3 Ethernet Open new Chrome browser tab and navigate to,
Tester Hardware using IP Address, (Wired/Wireless for example, http://192.168.3.241:3003/ to
for example, 192.168.1.49 / Network) access GRL-C3 Browser App

FIGURE 5.9: UsING GRL-C3 BROWSER APP IN CHROME OS
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5.2.2 Using GRL-C3 Browser App in macOS
Note: Make sure that the GRL-C3 tester hardware is connected to a control PC running Windows 10.

1. Install the GRL-C3 Browser App on a Windows 10 control PC connected to the GRL-C3 tester
hardware.

2. Onceinstalled, open the GRL-C3 Browser App using the GRL-C3 - Browser App desktop
shortcut.

3. Open anew Chrome browser tab in macOS and navigate to http://IP address of host PC
Windows software:3003/ (for example, http://192.168.3.241:3003/).

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

See Figure 5.10 below for an illustration of the above steps.

GRL-C3 Tester Hardware

IP Address, for example, 192.168.1.11

Ethernet
(Wired/Wireless
Network)

Windows 10 Control PC (with GRL-C3
Browser App installed)

Apple MacBook

&

Run GRL-C3 Browser App and connect to GRL-C3 Ethernet Open new Chrome browser tab and navigate to,
Tester Hardware using IP Address, (Wired/Wireless for example, http://192.168.3.241:3003/ to
for example, 192.168.1.49 Network) ‘ access GRL-C3 Browser App

FIGURE 5.10: USING GRL-C3 BROWSER APP IN MACOS
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6 Connection and Setup of GRL-C3 Tester Hardware

Figure 6.1 below shows an example setup for testing a Qi wireless base station DUT.

Oscilloscope

COO00O
olojole

]
[ ]

S

Control PC

Ethernet
Cable

TPR Coil

=

FIGURE 6.1: GRL-C3 HARDWARE SETUP FOR QI WIRELESS BASE STATION DUT

BSUT(DUT)

The GRL-C3 Browser App installed on a Windows 10 (or higher) computer automates the testing
process. Below is a procedure for connecting the hardware and verifying proper hardware
connections.

1. Connect power supply to the GRL-C3 tester hardware.

2. Connect the GRL-C3 tester hardware using a physical Ethernet connection between the
control computer and the tester.

3. Connect an external oscilloscope to the GRL-C3 tester hardware. This is useful if the user
wants to run measurements on the oscilloscope. Otherwise, the oscilloscope can be
omitted from the setup.

4. Connect the Base Station under test (BSUT) / DUT to a power outlet.

5. Connect the Test Power Receiver (TPR) coil assembly to the “TPR Coil” connector on the
GRL-C3 tester hardware. Place the TPR coil assembly on the BSUT / DUT.
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6.1 Connect Power Supply to GRL-C3 Tester Hardware

Connect the GRL-C3 Power interface using the Power Brick included with the tester hardware.

n 7 P L

1 Y 1

37 [
@I AUX@Z AUW
h [ %
A \ idl W\ S
@ TF

TP2 TP3

CV- RV Trigger 1 Trigger 2

USB Ethernet
B = Power
Debug Port P i ’_ DC-24V

External E-Load SDCard hemmet
Reset E

FIGURE 6.2: GRL-C3 POWER INTERFACE

6.2 Connect Ethernet Cable and Turn On GRL-C3 Tester Hardware

Connect the Ethernet (RJ-45) connector to one of the control computer’s Ethernet ports. A USB to
Ethernet adapter can be used if there are no native Ethernet ports on the control computer.

,:! d

A 4
9 £
7

oy

| AUX1 A2 AUX i
@’ D
TP1 2 TP3

TP Trigger 1 Trigger 2

Cv+

USB Ethernet

Debug Port P 1
External E-Load o SDCard et {_

Reset

FIGURE 6.3: GRL-C3 ETHERNET CONNECTOR
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Turn on the GRL-C3 tester hardware using the Power On/Off button on the front of the tester as
shown in Figure 6.4.

TPR Coil

GRL

GRANITE RIVER LABS

Test Case No -
Test Status -
Ini 488 Valus ~

Qi Base Station Tester
GRL'WP‘TPR"C3 Extension USB (2.5W)

== &

FIGURE 6.4: GRL-C3 POWER BUTTON

6.2.1 Verify GRL-C3 Tester Hardware Ethernet Connection

The Ethernet port on the control computer needs to be configured correctly for the GRL-C3 tester
hardware to recognize the control computer and vice versa.

To make sure the network connection is set up correctly, open the Network Connections panel
from the Control Panel.

& Control Panel\Network and Internet\Network Connections = il X
1 '& > Control Panel > Network and Internet > Network Connections v O Search Net.. P
Organize ~ = T ©
A
- Ethernet ~ Ethernet 5
- -
L\‘ able unp M) L\"' Networl ble
x &> Adapter x @
VPN Connection o~ Wi-Fi
l. L. : i-Fi -
an Dic ected \;ﬂ] CenturylLink9323
& AN Miniport (L2TP ntel(R) Dual Band Wire
v
5 items -

FIGURE 6.5: NETWORK CONNECTIONS BEFORE CONNECTING GRL-C3

Open the Ethernet panel for the Ethernet port that will connect to the GRL-C3 tester hardware,
select “Internet Protocol Version 4 (TCP/IPv4)” and click on the “Properties” button below and to
the right.
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4 Ethernet 5 Properties X
Networking ~ Sharing

Connect using:
5P ASIX AX88179 USB 3.0to Gigabit Ethemet Adapter

This connection uses the following items:
v & Client for Microsoft Networks ~
W " File and Printer Sharing for Microsoft Networks
) %8QoS Packet Scheduler
(CJB™8 intemet Protocol Version 4 (TCP/IPv4)
] 4 Microsoft Network Adapter Muttiplexor Protocol
v 4 Microsoft LLDP Protocol Driver

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

Install... Uninstal Properties
Description

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

OK Cancel

FIGURE 6.6: ETHERNET PROPERTIES

Set up the TCP/IPv4 properties as shown below.

Internet Protocol Version 4 (TCP/IPv4) Properties X
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 ONS server: L. - . ]

|:| Validate settings upon exit Advanced...
][ o

FIGURE 6.7: ETHERNET PROPERTIES WITH TCP/IPV4 SELECTED

graniteriverlabs.com

Select a static IP address (“Use the following IP address:”) which should be 192.168.255.n where n
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.
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Click on the “OK” button on the Internet Protocol Properties and close the Ethernet Properties.
Make sure the GRL-C3 tester hardware is powered on and completely booted up (front panel
display shows firmware version number) and then connect the Ethernet cable from the GRL-C3
tester hardware to the computer’s Ethernet port that was just set up. The network connections
window should now look as pictured in Figure 6.8 below:

/& Control Panel\Network and Internet\Network Connections i [ X
1 'S > Control Panel » Network and Internet > Network Connections v O Search Net.. R
Organize ~ Disable this network device Diagnose this connection » =- -~ [} 0
- Ethernet —~ Ethernet 5
~ -
L\,‘ & Network cable unplug.. L\\ Network, Shared
XK @ TAP-Windows Adapter .. &7 ASIX AX88179 USB 3.0..
= VPN Connection - Wi-Fi
l. - L- o
= s Disconnected — uryLink9323
&7 WAN Miniport (L2TP) ‘dm Intel( ‘\\ Dual Band Wire
4 items 1 item selected -

FIGURE 6.8: NETWORK CONNECTIONS AFTER SETUP AND CONNECTION OF GRL-C3
The GRL-C3 tester hardware is now set up and ready for use.

Before running any tests, it is recommended that you verify that the control computer and the
GRL-C3 are communicating by going to the “Connection Setup” screen on the GRL-C3 Browser
App and clicking on the “Connect” button. The tester status should display “Connected”. Refer to
Section 7 for more information.

6.3 Connect Oscilloscope to GRL-C3 Tester Hardware

An external oscilloscope can be connected to the GRL-C3 tester hardware to perform
measurements. The GRL-C3 currently supports oscilloscope measurements with the Tektronix
DPO7000 and PicoScope 6403D oscilloscopes.

Connect the oscilloscope channels to the “TP1” & “TP2” and “TP3” & “TP4” connector pairs and
trigger port to the “Trigger 2” connecter on the back of the GRL-C3 tester hardware.

FIGURE 6.9: OSCILLOSCOPE TO GRL-C3 CONNECTIONS
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The user can use the default oscilloscope configuration file, “TekScope Settings” which is
available with the GRL-C3 Browser App to load into the TekScope to perform measurements. This
config file is located in C:\GRL\GRL-WP-TPR-C3\TekScopeSettings on the control computer.

6.4 Connect TPR Coil to GRL-C3 Tester Hardware

Connect the TPR coil assembly to the “TPR Coil” connector as shown in below example:

o TPR Coil

AT
< > I t . —
) GR\_ G L §
ANITE ER L
~ Te: Mod BST
- ni

GRANITE RIVER LABS

Qi Base Station Tester
GR\_'WP ‘TPR‘C3 Extension USB (2.5W)

Cay

GRL-C3-TPR-Mp1a

f
I MP1AODOI11

FIGURE 6.10: TPR CoIL TO GRL-C3 CONNECTION

Note: Make sure to place the TPR coil assembly on the BSUT / DUT connected to a power outlet to
perform testing.
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7 Connection and Setup of GRL-C3 Browser App

Note: The following procedure assumes that the GRL-C3 tester hardware has been properly set up as
described above.

To connect the GRL-C3 Browser App with the GRL-C3 tester hardware, do the following:

1. Onthe GRL-C3 Browser App landing page (“Connection Setup” screen), enter the IP
address as displayed on the GRL-C3 tester hardware screen and click on the Connect
button. You can also click on the Scan Network button to detect all available GRL-C3
tester hardware connected to the same network.

GRL

GRANITE RIVER LABS
Tester Mode Gi-BST

Power Profile - Test Case No -
Rect Voltage - 000000 my Test Status -
Rect Current - 0000 mA

Coil Type - Init, $S VYalue -

IP Address
Firmware Yersion
System Info

‘Connection-Type Tester Status : Connected
Ethemet Serial Number ! GRLC3-2019021
= Firmware Version ! 1.04.M5/26
Scan Network
- Ql- Next Calibration Date & 27 January 2023
B2 bremser | SRLWPTPRG TesterIPAddrass  t 192.168.255.1
‘ 192168, 255.1 Q- | Port T 5002
Test Setup Diagram
—Configuration
= o Tool Updates
‘ Resuits
Report
=]
License Info :
Ql- Module Name License Type
E‘Aﬂlﬁsﬂﬁcﬂuf
QiV1.2.4 BFP PERM
a Qi-V124_EPP
ort
E Aﬂ:cser Qi-v1.3_BPP PERM
Qi-V1.3_EPF5 PERM
Qi-v13_EPP PERM
o Help SAMSUNG-V1.1_PPDE PERM
SAMSUNG-FWC2.0_PPDE PERM

FIGURE 7.1: CONNECTION CONFIGURATION SCREEN AFTER SUCCESSFUL CONNECTION

2. The GRL-C3 tester hardware and Browser App are now connected as indicated by the tester
information display (“Tester Status”, “Serial Number”, “Firmware Version”, etc.).
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3. Optionally you can also select “Setup Diagram” below the IP address field to display the
test setup connection diagram. This shows how to attach the TPR coil assembly to the GRL-
C3 tester hardware before placing the coil on the DUT and also shows how to connect the
tester hardware to the control computer via Ethernet.

Along with each GRL-C3 Browser App revision, a new version of FPGA firmware and E-Load code is
provided. Use the following procedure to update the GRL-C3 tester hardware’s FPGA and E-Load
firmware.

4. Click on the Update Firmware button to update the GRL-C3 tester hardware’s FPGA and E-
Load firmware. Clicking this button causes a set of instructions to appear to guide you
through the entire updating process. Follow the instructions to perform the updates
accordingly.

Tool Updates

FIGURE 7.2: UPDATE GRL-C3 FIRMWARE BUTTON

7.1 Update GRL-C3 Tester Hardware’s Firmware

Follow the steps below to perform firmware update for the GRL-C3 tester hardware:

1. Click on the Update Firmware button and the following pop-up message will appear
(Figure 7.3 below). Using a standard USB Type-B cable, connect the USB Type-B port (for
firmware update as indicated in the image) at the back of the GRL-C3 tester hardware to
the control PC (where the GRL-C3 Browser App is running). When connected, click “Ok” to
proceed.

Update C3 Firmware/ELoad Firmware

) Ql- AR NN,
59 Exerciser - o R

Cv+ Cv

. lest
O —Configuration

uss ETHERNET

EXT ELOAD E-FIRMWARE
JPDATE RESET

—_—

Make sure the C3 is connected to the PC running the application server using
the Ethernet cable provided. Please refer to the above image for details.

Report

FIGURE 7.3: UPDATE GRL-C3 FIRMWARE- #1

GRL-WP-TPR-C3 User Guide Rev. 8.1
© Granite River Labs 2023 Version 8.1, Mar 2023. Updated 03.27.2023 Page 32 of 93


http://www.graniteriverlabs.com/

‘ GRI‘ g?niteriverla bs.com

2. The firmware update process will start and may take a few minutes to complete (Figure 7.4
below).

Connection-Type

Ethernet

| Sizan Metwork

EE‘ Q"_ GRL-WP-BST-C3
~ Exerciser

| 192.168.255.1 Q- | ‘ Cannect
Setup Disgram

__ Test
O— Configuration | Teel Updates

[ upiserimer |8
g Results

FIGURE 7.4: UPDATE GRL-C3 FIRMWARE— #2

3. Apop-up message will appear when the firmware update process has completed
successfully (Figure 7.5 below). Click “Ok” to proceed with E-Load firmware update for the
GRL-C3 tester hardware.

GRL-@I-C3 Compliance Test Solution

X

FIGURE 7.5: UPDATE GRL-C3 FIRMWARE— #3

Firmware Updated Successfully, Click Ok to proceed Eload Firmware update.

4. Once the E-Load firmware update process has completed successfully, click “Ok” for the
GRL-C3 tester hardware to power cycle and reboot (Figure 7.6 below).

GRL-GH-C3 Compliance Test Solution

X

Latest Eload Firmware version 2.2 is already available in controller, Click Ok to power cycle the controller.
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GRL-@-C3 Compliance Test Solution

X

Please wait for the controller to finish rebooting.

FIGURE 7.6: UPDATE GRL-C3 E-LOAD FIRMWARE

5. After the GRL-C3 tester hardware has rebooted, it will auto-establish connection with the
Browser App (Figure 7.7 below).

Connection-Type Tester Status : IP address "192.168.255.1" unreachable
Ethernet Serial Number : NA
[ seontemor | S,
Mext Calibration Date = NA
GRL-WP-BST-C3 Tester IP Address : 192.168.255.1
Setup Diagram
Tool Updates

License Info :

Module Name License Type

FIGURE 7.7: UPDATE GRL-C3 FIRMWARE- #4

6. The GRL-C3 tester hardware and Browser App should now be connected and ready for use
with updated firmware (Figure 7.8 below).

Connection-Type Tester Status : Connected
Ethernet Serial Number : GRLC3-2019021
Firmmware Version P 104115726
Scan Network
Next Calibration Date & 27 January 2023
SRl Tester IPAddress 1 192.168.255.1

‘ 192.168.255.1 O~
Selup Diagram

Tool Updates

Update Firmware

License Info :
Module Name License Type
Qi-V1.2.4_BFP ['PERM |
Q-V124_EPP
QiV13 BPP
Qi-V1.3_EPPS
Qiv13_EFP | PERM |
SAMSUNG-V1.1_PPDE
SAMSUNG-FWC2.0_PPDE M‘

FIGURE 7.8: UPDATE GRL-C3 FIRMWARE— #5
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8 Compliance Testing with GRL-C3

GRL-C3 supports testing of Qi Base Power Profile (BPP) and Extended Power Profile (EPP) of Qi
wireless base stations, for compliance with Qi specification versions 1.2.4 and 1.3 respectively.
GRL-C3 also supports compliance testing of proprietary varieties of Qi wireless charging that
follows Qi standards. GRL-C3 uses the GRL-C3 Browser App for automated or manual test
execution.

GRL-C3 also supports oscilloscope measurements with the Tektronix DPO7000 and PicoScope
6403D oscilloscopes.

Apart from automated testing, the user can also choose to execute tests using custom mode
configurations or API’s on the GRL-C3.

The various screens presented by the GRL-C3 Browser App allow the user to select, configure, run
and generate reports from the tests for a variety of Qi wireless base stations (Devices Under Tests
or DUT’s). There are also more specific controls that allow the user to perform offline analysis and
debug specific DUT features and capabilities using saved waveforms.

8.1 App Mode

The GRL-C3 Browser App allows the user to choose between CTS mode and APl mode for test
execution. The CTS mode is applied by default while the user can optionally select the APl mode
to run tests on the App using a separate GRL API Tool. Use the Set App Mode slider at the top right
of screen to set the required mode.

CTS , API

FIGURE 8.1: APP MODE SELECTION
If the APl mode is selected:

The user will be directed to the Results screen and all other screens on the GRL-C3 Browser App
will not be accessible.
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FIGURE 8.2: RESULTS SCREEN IN AP| MODE

The user can use the GRL API Tool to automate testing for the Qi DUT when in APl mode. The API
tool will be available in C:\GRL\GRL-WP-TPR-C3\APILibrary\GRLC3ApiLibTestingTool.exe once the
GRL-C3 Browser App is installed. The user can directly open the GRLC3ApiLibTestingTool.exe
tool to set up the test environment, perform measurements and acquire test results.
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8.1.1 Using GRLC3ApiLibTestingToolin APl Mode

# GRLC3IApiLibTestingTool — O *
Status:  Connected Version Mo.: 1.0.1.61/2.3 Serial No.: GRLC3-2019011
Configure Caontroller Read Data
Select Coil: | TPRH1A ~ [] Enable Digtal Ping Read Values Stop Read
Start Capture Stop Capture

Signal Strength: -
Set Voltage: Volts Set Voltage Received Power (W): -
Rectified Voltage(V): -

(® Setload in Ohms : .
Rectified C tA): -

Set Load: 2 Johms fied Cument®)
() Setload in mA Rectified Power(W): -

SetlLoad

Qi Messages:

FIGURE 8.3: GRLC3APILIBTESTINGTOOL WINDOW

Click on the Connect button to connect the GRLC3ApiLibTestingTool to the GRL-C3 tester
hardware. Once connection is established, the tester information (“Status”, “Version No.” and
“Serial No.”) will be displayed.

Status: Connected Version No.: 10161723 Serial No.. GRLC3-2018011

FIGURE 8.4: CONNECT GRLC3APILIBTESTINGTOOL WITH GRL-C3
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8.1.1.1 Configure Controller

The Configure Controller panel allows the user to set up and run tests using the GRL-C3 tester
hardware.

Configure Controller

Select Coil: | TPRHETA w [] Enable Digital Ping
Start Capture Stop Capture
SetVoltage: Walts Set Voltage
(®) Setload in Ohms
Z o
() Setload in mA
Setload

FIGURE 8.5: GRLC3APILIBTESTINGTOOL— CONFIGURE CONTROLLER

e Select Coil: The Select Coil drop down selects the coil assembly type of the reference
TPR to be used.

e SetVoltage: The Set Voltage field displays the default operating voltage for the TPR
coil assembly selected in the Select Coil field. The user can also enter a custom coil
voltage value if required. Click on the Set Voltage button to apply the configured
voltage.

e SetLoad: Depending on which load condition (“SetLoad in Ohms” or “SetLoad in mA”
checkbox) is selected, the Set Load field displays the default load resistance value or
default variable load current value respectively for the TPR coil assembly selected in
the Select Coil field. The user can also enter a custom load value if required. Click on
the Set Load button to apply the configured load.

e Enable Digital Ping: Select the Enable Digital Ping checkbox to enable the DUT to
send digital pings to provide information about the optimum positioning of the TPR
coil.

e Start Capture: Click on the Start Capture button to start test execution using the
configured voltage and load values. The test run along with signal trace acquisition will
happen in the Results screen as shown in the example below:
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QI Test Power Receiver Application (1.2.1.54)

GRL-WP-TPR-C3

Time[s:ms:us:ns] Description

Connection
E Setup 28 185637000 #57-Set RLoad = 32 Ohms-:_g_‘

29 693:254 500 #58.(Ping Phase): Object_Defecled(gy
§ & 5{5,;59, 29705612500 #59-Object_Removed gy
29.706:637:200 #60:Set_RLoad = 32 Ohms: )]
. Test 31.213:581:200 #61:(Ping Phase)-Object_Detected gy
R 31.225:916:400 #62-Object Removed 5y
31.226:649:600 #63 Set_Rload =32 OhrlE::. c
@ Results —
Report

B e
ES° Authenticator

Report
). Analyser

o Help

]

FIGURE 8.6: GRLC3APILIBTESTINGTOOL- TEST EXECUTION EXAMPLE

To terminate the test run, click on the Stop Capture button.
Details of the test run will be logged in the Qi messages panel as shown in the example below:

i Messages:

Start Time = 85.952s - StopTime = 85.952s — Object_Removed ~
Start Time = 85.9528s - StopTime = 85.9528s —

Start Time = 87 45593z - StopTime = 87 4553z — Object_Detected
Start Time = 87.4717s — StopTime = 87 4717s — Object_Remowved
Start Time = 87 4718z — StopTime = 87 4718s -

Start Time = 88.9794z — StopTime = 88.9794s — Object_Detected
Start Time = 88.9917= - StopTime = 88.9917s — Object_Removed
Start Time = 88.9528s - StopTime = 88.9928s -

Start Time = 90.2489% - StopTime = 50.248%s -

Start Time = 90.4593s - StopTime = 50.49593s — Object_Detected
Start Time = 90.5117s - StopTime = 30.5117s - Object_Remowved
Start Time = 90.5118z - StopTime = 50.5118s -

Start Time = 52 .0154s - StopTime = 52 0154z — Object_Detected
Start Time = 92.0317s — StopTime = 92.0317: - Object_Removed
Start Time = 92.0318z - Stop Time = 52.0318s -

Start Time = 53.5357s - StopTime = 53.5357s — Object_Detected
Start Time = 93.5521= - StopTime = 93.5521s — Object_Removed
Start Time = 93.5528z - StopTime = 53.5528s —

Start Time = 95.0596s - StopTime = 55.05596s — Object_Detected
Start Time = 95.0719s - StopTime = 55.0719s - Object_Remowved
Start Time = 95.0728s - StopTime = 95.0728s -

4t Tirenim o G B0 T S Tirmm o G0 B0 Cibimimd Dlmdmmdmed

FIGURE 8.7: GRLC3APILIBTESTINGTOOL— TEST EXECUTION QI MESSAGES EXAMPLE

GRL-WP-TPR-C3 User Guide Rev. 8.1
© Granite River Labs 2023 Version 8.1, Mar 2023. Updated 03.27.2023 Page 39 of 93


http://www.graniteriverlabs.com/

QR _

graniteriverlabs.com

8.1.1.2 Read Data

The Read Data panel allows the user to acquire measurement readings in runtime (while tests are
running) by clicking on the Read Values button. To stop the data acquisition, click on the Stop
Read button.

Read Data

Signal Strength: 0 (0 V)
Received Power (W): 0O
Rectified Voltage(V): 0O

Rectified Current(&): 0.0006
Rectified Power(W): 0

FIGURE 8.8: GRLC3APILIBTESTINGTOOL- READ DATA

8.1.2 Develop Custom Test Cases Via GRL-WP-QI-C3 APl Programming

The user can choose to create custom test cases to meet more customized test requirements
using a defined list of GRL-WP-QI-C3 APl commands. Custom test cases can be written in either C#
or Python platform as an independent standalone application. These test cases call the API's
defined in GrlC3ApiLib.dll along with all the support functions and helper classes from
C:\GRL\GRL-WP-TPR-C3\APILibrary\. For details, refer to the GRL-WP-QI-C3 APl Documentation by
selecting the APl Guide shortcut in C:\GRL\GRL-WP-TPR-C3\APILibrary\.

8.2 Qi-Exerciser

The GRL-C3 Browser App Qi-Exerciser screen allows the user to configure and test a specific
sequence of Packets.
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Connection QI Specification
How s 1 CEEEEETTTTTTTTTSSSS—
\
Coil Modulation 22nF v I Configure Packet Sequence Send Instant Packets
J
| vasent
Repeat  Preamble | Checksum
iniisi Load[ 32 |0 Load[ 32 .| | Clmt | cowa | Stamal Strengh (®:01) eroe | ‘[:I,‘
Tost ‘ \ 0 | 1 Payload: false
S I o 20
O —Configuration ‘ o |D/Config Ig_sun-w 1_Silent=9.5
: /| Repeat | Preambie | | Cheeksum | _ | 1
— Maloa B0 JnA  Maxtoad[ 000 Jma || Prase B[P eniben 07 =%
Step Load| mA Step Time ms | JoaC. T 2=
gR Resuis 910 J
Test DuratlonS Ig_sunsis t_Silent=95
Repeat | Preambl " Chacksum
/] C.:u.:l C;unl. Configuration (0x51) Em{" x CJ"
R N 0 11 | Payload:0-10-0-0-0-0-0-0-0-0-0-0-0 false
Report o
&3 | Add Thermal Channels Get Temperature Loy | t_sient=s5 ¢  Recevi LC
ase - -
/| Repeat | Preamble |  Control Error (0x03 Checksum S
AmbTemp (0°C) (@ W Curentload -0 ] Copnt | - Count Pay[;ad o (G0e) B X‘C;'
ais FoTemp (0°C) @ WD Max Temp (°C) -0 ‘ )
& Authenticator
Temp Diff (0.00°C) Time Elapsed -
Report
An alyser - - TPR Coil Configuration - = ™|
Coil Type| TPR_1A > Enable Coil Detection
o Rectified Volt[ 4200 mv g.
e
o 5 Threshold Vol[ 1200 __|mV |

TPR_1A l

Tester Coil

Selected Profile : Base Power Profile

Potential Load Power[ 5 . |W ’
N Reset Packet Sequence Set Packet Sequence

Controller setfings

Test case( TC 5410 v l Start
C3 Trigger Settings Instant Trigger -

C3 Controller Settings| Power Cycle Controller v

- /vv
Goar e et Sewere

Saved Capture Files:

FIGURE 8.9: QI-EXERCISER SCREEN

8.2.1 Set Qi Specification

The Qi-Exerciser allows the user to choose the following Qi specification versions—- 1.2.4,1.3,1.3.3
and Technology Development for configuration and test execution. Use the Qi Specification
drop-down menu at the top of screen to set and apply the required spec version.

QI Specification
—~0 —@ . |

| 13

vy
F o 133
s, Technology Development
I || o
FIGURE 8.10: QI SPECIFICATION SELECTION
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The following subsections describe how to set up and test the Packet sequence.

8.2.2 Configure GRL-C3 Tester Hardware
— TN

Test Case[ TC 5 4 10 - ]

)

C3 Controller Settings[ FPower Cycle Controller - ]

C3 Trigger Settings[ Instant Trigger

Start
[ Send |
[ Send |

FIGURE 8.11: CONFIGURE GRL-C3

e Test Case: The Test Case drop down selects and applies the required MOI test case to
be run on the GRL-C3 tester hardware.

To execute the selected test case, the user FIRST needs to click on the Start Exerciser
button (below the Qi Exerciser screen; see Section 8.2.8) and then followed by the Start
button. Details of the test run will be displayed in the Results screen.

e (C3Trigger Settings: The C3 Trigger Settings drop down selects the trigger type for the
GRL-C3 tester hardware by clicking on the Send button.

e C3 Controller Settings: The C3 Controller Settings drop down selects to power cycle or
perform a reset on the GRL-C3 tester hardware by clicking on the Send button.

8.2.3 Set Up DUT Power Transmitter Capability

Selected Profile ; Base Power Profile ‘

Potential Load Power[ 5 . |wW

FIGURE 8.12: SELECT DUT POWER PROFILE

The DUT Power Profile panel displays the Baseline Power Profile (BPP) (up to 5W) or the
Extended Power Profile (EPP) (up to 15W) as supported by the Base Station under test (BSUT) /
DUT. Note: The displayed power profile will follow the TPR coil assembly type selected in the Coil
Type field (see Section 8.2.4 below).

e Potential Load Power: The Potential Load Power drop down displays the default
maximum power supported by the DUT for the TPR coil assembly selected in the Coil
Type field (see Section 8.2.4 below). The user can also select an available power value
from the drop-down list if required.
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8.2.4 Select and Set Up Reference Test Power Receiver (TPR) Coil

TPR Coil Configuration

Caoil Type[ TPR_1A - ] Enable Coll Detection
Reclified Volt| 4200 |mV o
Threshold Volt| 1200  |mV

FIGURE 8.13: CONFIGURE TPR CoiL

e Coil Type: The Coil Type drop down selects the coil type of the reference TPR to be
used.

e Enable Coil Detection: The Enable Coil Detection check box when selected allows the
TPR coil to be detected during testing.

e Rectified Volt: The Rectified Volt field displays the default operating voltage for the
TPR coil selected in the Coil Type field. The user can also enter a custom coil voltage
value if required.

e SetVolt: The Set Volt button when clicked applies the configured voltage for testing. If
required, the user can select‘w’ to configure additional parameters as follows:

Volt| 4200 |mV EESHRVIEN gy

AT seivor | _
@ Threshold 2000 | mV
Overvoltage DC Limit (18000 |mV
Overvoltage AC Limit (18000 |mV
Undervoltage Limit 1000 [ mV
Overcurrent Limit 3600 |mA
Control Error Limit 128 +/-

] [ s

FIGURE 8.14: CONFIGURE ADDITIONAL PARAMETERS

Click on the Set button to apply the above configuration for testing.

e Threshold Volt: The Threshold Volt field sets the coil voltage limit for the selected TPR
coil.
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8.2.5 Set Up Load Condition in Load Circuit

il Load] 32 0 toae[ 32 -]

Current Load: 32 Q
Load Ramp

Minload| 50  |mA MaxLoad| 1000  |mA
Stepload[ 0 |mA  StepTime[ f000 |ms
Test Duranon S

' Start Load
| Add Thermal Channels Get Temperature

Amb Temp (0°C) . M® Curmrentload :0
FoTemp(0°C) @ BB Max Temp (°C) - 0
Temp Diff (0.00°C) Time Elapsed

FIGURE 8.15: CONFIGURE LOAD CONDITION

Initial Load: The Initial Load field displays the default initial load resistance value for
the TPR coil assembly selected in the Coil Type field under the TPR Coil Configuration
panel. The user can also enter a custom initial load value if required.

Load: The Load field displays the default load (with external load added) resistance
value to be applied for the TPR coil assembly selected in the Coil Type field under the
TPR Coil Configuration panel. The user can also enter a custom load value if required.

Set Load: The Set Load button when clicked applies the configured load while the DUT
is in the Power Transfer phase. The user can verify load change of the Guaranteed
Power (GP) test using the Set Load function.

Min Load & Max Load: The Min Load and Max Load fields set the range of current
values of the variable load used for the Foreign Object Detection (FOD) test.

Step Load & Step Time: The Step Load and Step Time fields set the variable load
current step size value and time for stepping across each current over a specified
duration during the FOD test.

Test Duration: The Test Duration field sets the time interval in seconds for running the
FOD test.

Start Load: The user FIRST needs to click on the Start Exerciser button (below the Qi
Exerciser screen; see Section 8.2.8) and then followed by the Start Load button to
execute the FOD test for the TPR using the configured load current and step values.
Details of the test run will be displayed in the Results screen as shown in the below
example:
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Time[s:ms:us:ns] Description

@Connecﬁon
b woam79700 |  #133:Object Removedjgy
@ w20 |  #139ingPhase}Object Detecledy
E-e Exerciser 221.018:464:100 ‘ #1140::Object_Removed g§
" miomesse7o0 | #141(Ping Phase)Object Detected gy
g: cﬂ;':;mﬁo" | 221018669500 ‘ #1142:Object_Removed gy
221.050:476:700 #1143(Ping Phase)Objedt_Detected gy
% o 21115305700 | A #1144-Object_Removedy

|
|

l
B
ES° Authenticator i

|
IR

‘;,

I

I

UL

- [ ..amllmwﬁllﬂllﬂlw m

|

= Report .-
Eék Analyser 53 | ”

o

FIGURE 8.16: START LOAD FOD TEST EXECUTION EXAMPLE
To terminate the test run, click on the Stop Exerciser button.

e Add Thermal Channels: The Add Thermal Channels checkbox when enabled allows
you to add heat based channels/devices to the TPR coil assembly.

e Get Temperature: The Get Temperature checkbox when enabled acquires readings of
top-surface temperature of the TPR coil assembly and ambient temperature during the
FOD test run.

8.2.6 Set Up Coil Modulation in Modulator Circuit
p q
|_ Coil Modulaticn |

FIGURE 8.17: CONFIGURE COIL MODULATION

The Coil Modulation drop down selects the default capacitance value for the capacitive
modulator or the default resistance value for the resistive modulator to be applied for the TPR coil
assembly selected in the Coil Type field under the TPR Coil Configuration panel. The user can also
select a custom value if required.
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graniteriverlabs.com

- Exerciser Sequence Configuration -,
Configure Packet Sequence Send Instant Packets
a I
It_mm
/| Repeat | Preamble | i Checksum
o e Signal Strength (0x01) e x E"ﬁ
i 0 1 Payload: false
IDVConfig It_su-ms t_Silent=2.5
Phase | Repest | Preambie | Chesksum » |
i = Identification (0x71) = x @
ki 0 11 Payload:1-0-010E-0-30313235 false
It_s:tm=15 t_Silent=9.5
Repeat | Freambie i Chacksum
— e Configuration (0x51) == x E’?‘-
I ™ 0 11 Payload:0-10-0-0-0-0-0-0-0-0-0-0-0 false
a Il;_Sile-rrl:Bj t_Interval=250 t_Recevied=5000 t_Conirol=24
PT Phase = -
mpeat | Freamble | Control Error (0x03) Checksum >
Count Count Error x G’
0 1 Payload:. false

FIGURE 8.18: CONFIGURE PACKET SIMULATION TEST SEQUENCE

The Exerciser Sequence Configuration panel allows the user to configure each Packet Phase &
Packet and send Packets as required for running the Packet simulation tests in a particular order.

8.2.7.1 Configure Packet Sequence

X

For each Phase, the user can select

&

Packet information, select

which opens the following settings panel:

&

Signal Strength Value (BO-b7:0) |

to delete an existing Packet. To configure an existing

r B |
Configure Packet[ Signal Strength (0x01) v] Packet Phase[ ID/Caonfig Phase v] S
Timing Details
t_Slarl ms t Wake ms t_SiIent ms
Preamble C{:unl Repeat CuuntlIl Corrupt ChecksumD
Payload Details
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FIGURE 8.19: CONFIGURE PACKET INFORMATION

e Configure Packet: The Configure Packet drop down selects the Packet type to be

applied.

e Packet Phase: The Packet Phase drop down selects the default Phase type of either
ID/Config, Power Tx, Negotiation or Calibration Phase that corresponds to the selected
Packet type.

e Timing Details: The Timing Details section displays the default settings for the selected
Packet Phase. The user can also choose to enter custom values if required.

a) Ifthe ID/Config Phase is selected, the following settings are available:

o

o

t_Start (ms): The t_Start field sets the time that elapses between Packets.

t_Wake (ms): The t_Wake field sets the time period after the DUT has
initiated the Digital Ping when the GRL-C3 tester hardware needs to initiate
the first Packet.

t_Silent (ms): The t_Silent field sets the silent time that elapses between
the transmission of Packets.

Preamble Count: The Preamble Count field sets the number of preamble
bits of the selected Packet.

Repeat Count: The Repeat Count field sets the number of times the
selected Packet has to be sent.

Corrupt Checksum: The Corrupt Checksum checkbox when selected
enables all bits of the selected Packet checksum to be inverted to obtain an
incorrect value.

b) Ifthe PT Phase (Power Transfer Phase) is selected, the following settings are
available:

o

t_Interval (ms): The t_Interval field sets the time interval between two
consecutive Control Error Packets.

t_Received (ms): The t_Received field sets the time interval between two
consecutive Received Power Packets.

t_Control (ms): The t_Control field sets the time interval between two
consecutive Control Error Packets.

t_Silent (ms): The t_Silent field sets the silent time that elapses between
the transmission of Packets.

t_Charge (ms): The t_Charge field sets the time interval between two
consecutive Charge Status Packets.
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o Preamble Count: The Preamble Count field sets the number of preamble
bits of the selected Packet.

o Repeat Count: The Repeat Count field sets the number of times the
selected Packet has to be sent.

o Corrupt Checksum: The Corrupt Checksum checkbox when selected
enables all bits of the selected Packet checksum to be inverted to obtain an
incorrect value.

o Enable Reserved Bits: The Enable Reserved Bits checkbox when selected
enables all Reserved bits of the selected Packet to be set.

o Send packet every # ms after 1st: This checkbox when selected enables
the Packet to be sent at every specified time interval and after the start of
the first selected Packet type.

o Insert packet after RP-CE: This checkbox when selected enables the
selected Packet to be inserted after each Received Power Packet and
Control Error Packet.

c) Ifthe Negotiation Phase is selected, the following settings are available:
o t_Start (ms): The t_Start field sets the time that elapses between Packets.

t_Silent (ms): The t_Silent field sets the silent time that elapses between
the transmission of Packets.

(@)

o t_Responsetimeout (ms): The t_Responsetimeout field sets the time
period (after the end of a response) after which the power signal is to be
removed if a Packet is not correctly received.

o Preamble Count: The Preamble Count field sets the number of preamble
bits of the selected Packet.

o Repeat Count: The Repeat Count field sets the number of times the
selected Packet has to be sent.

o Corrupt Checksum: The Corrupt Checksum checkbox when selected
enables all bits of the selected Packet checksum to be inverted to obtain an
incorrect value.

o disableRetry: The disableRetry checkbox when selected disables retry for
the selected Packet.

d) If the Calibration Phase is selected, the following settings are available:

o t_Interval (ms): The t_Interval field sets the time interval between two
consecutive Control Error Packets.
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t_Received (ms): The t_Received field sets the time interval between two
consecutive Received Power Packets.

o

o t_Charge (ms): The t_Charge field sets the time interval between two
consecutive Charge Status Packets.

o t_Received_Model (ms): The t_Received_Model field sets the time
interval between two consecutive Received Power Packets in the light-load
calibration value mode.

o t_Received_Mode2 (ms): The t_Received_Mode2 field sets the time
interval between two consecutive Received Power Packets in the
connected-load calibration value mode.

o Preamble Count: The Preamble Count field sets the number of preamble
bits of the selected Packet.

o Repeat Count: The Repeat Count field sets the number of times the
selected Packet has to be sent.

o Corrupt Checksum: The Corrupt Checksum checkbox when selected
enables all bits of the selected Packet checksum to be inverted to obtain an
incorrect value.

e Payload Details: The Payload Details section displays the default settings for the
selected Packet Type which set the raw data to be sent in the hex format. The user can
also choose to enter custom values if required.

When all the above configurations have been made, click on the Save to Sequence button

to apply the configurations and update the existing Packet information in the

Configure Packet Sequence panel. Otherwise, click on the Cancel button to keep the
existing Packet information and exit the settings panel.

To reset the configurations to default values, click on the Set Default button .

8.2.7.2 Additional Packet Settings

Additional configuration can be made to the Packet Sequence by selecting the ¥ icon for the Base
Power Profile (BPP) or Extended Power Profile (EPP) DUT as follows:

Note that these additional settings apply specifically for the ID/Config Phase and Power Transfer
(PT) Phase (for both the BPP and EPP DUT’s) as well as the Negotiation Phase and Calibration Phase
(for the EPP DUT only).
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t_Refry |60
R L —
N o 11 Payload: false
|DVConfig |t_atm-1u t_Silent=9.5
Phase ,,-"/ Repeat | Preamble Identification ':'DX?U Chealesum
1 Count Count Error x
ayload:1- alse
™, 0 1 Payload:1-0-010E-0-30313235 fal
ILShrt=15 t_silent=9.5
| Configuration (0x51) Chesksum
Count Court Error x
l N ] 1 Payload:0-10-0-0-0-0-0-0-0-0-0-0-0 false
Exerciser Sequence Configuration
Configure Packet Sequence Send Instant Packets
I t_Wake=40
< : Prgamtile Signal Strength (0x01) Gh;cksum w7 @f
oun mor
11 Payload: false
ID/Config | t_Start=15 t_Silent=9.5
Phase Preamble |dentification (0x71) Checksum >
1 Count ' E
< il Payload:1-3-010E-0-30313235 Eror | (¢
<\
D Force Recevied Power Moded 0x31 t_Control ms B
ﬁ Control Error Invert Received Power Offset miyV i
PT PHlase Replace RP Model with Rp/x H-
-
Replace nth RP/x packet D

FIGURE 8.20: ADDITIONAL PACKET SETTINGS FOR BPP AND EPP DUT’s (ID/CONFIG PHASE & PT PHASE)

The following additional settings are available for both the BPP and EPP DUT’s:

t_Retry: The t_Retry field sets the time interval in milliseconds for the TPR to retry the

Packet after the end of the last Packet sent.

Force Received Power Mode4 0x31: The Force Received Power Mode4 0x31 checkbox

when selected enables the GRL-C3 tester hardware to initiate the TPR to send the

Received Power Packets with Mode 4 (instead of the default Mode 0) in the Power

Transfer phase for related test cases.

Control Error Invert: The Control Error Invert button when selected inverts the control
error value, by enabling the inverter of the power transmitter to be changed to use the
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full-bridge topology after receiving the first Control Error Packet. This applies for the
case when the power transmitter establishes the Power Transfer Contract at the end of
the negotiation phase with a maximum power greater than 5W.

t_Control: The t_Control field sets the time interval between two consecutive Control
Error Packets in milliseconds.

Received Power Offset: The Received Power Offset field sets the TPR to use a Received
Power Offset value in mW.

Replace RP Mode0 with Rp/x: The Replace RP Mode0 with Rp/x drop down selects the
Mode for the Received Power Packets to be sent by the TPR in the Power Transfer
phase (instead of the default Mode 0).

Replace nth RP/x packet: The Replace nth RP/x packet field sets the particular
Received Power Packets with current existing Mode to be replaced with the ones using
the Mode selected from the “Replace RP Mode0 with Rp/x” drop down.

| FEYTOE. T-Z-0TOE-U-3U5 1325350

X

| Force Megotiation Phase Packet Retry Count
Disable Megotiation Phase t_Reiry ms

| Enable Guaranteed power equal to BSUT Potenlial Load Power
Felch Cold @ Jgej

| t Start=15 t Sileni=9.5

/| Repeat | Preamble Checicsum » |
d\== = General Request (0x07) — x @
™ 0 11 Payload:30 false

Couwnt Count Error

0 11 Payload: 31 false

I t_Start=15 t_Silent=9.5
y Repeat  Preamble General Reguest (0x07) Chesksum . |
< X (2

Megotiation It_s.un-m t_Silent=2.5
Repeat | P b ! | Chesisusm | | |
Prase | ] peat | Pream I=| Specific Request (0x20) " o [@

Couwnt Count Error

FIGURE 8.21: ADDITIONAL PACKET SETTINGS FOR EPP DUT (NEGOTIATION PHASE)

The following additional settings are available for the EPP DUT only for the Negotiation Phase:

Force Negotiation Phase: The Force Negotiation Phase checkbox when selected
enables the GRL-C3 tester hardware to initiate the DUT to send its Packets in the
Negotiation phase.

Disable Negotiation Phase: The Disable Negotiation Phase checkbox when selected
ends Negotiation for the Packets.
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Enable Guaranteed power equal to BSUT Potential Load Power: The Enable
Guaranteed power equal to BSUT Potential Load Power checkbox when selected sets
the content of the Guaranteed Power Value field to be equal to the Potential Power
Value field.

Packet Retry Count: The Packet Retry Count field sets the number of times for the TPR
to retry the last Packet sent due to communications error in the received Packet.

t_Retry: The t_Retry field sets the time interval in milliseconds for the TPR to retry the
Packet after the end of the last Packet sent.

Fetch Coil Q: The Fetch Coil Q button when clicked calculates and displays the
Reference Quality Factor value of the reference TPR coil. The Reference Quality Factor
value will be applied in the Extended Power Profile tests.

Configure Packet Sequence Send Instant Packets

Enable Calibration Phase

Mumber of Calibration Phase Retries |2t] |
Light Load (32 |0

o I Full Load (8.7 |0

Calibration Phases Timers

Configure CE Timer |'15{I' |ms
Configure RP Mode 1 Timer |5CI{!' |ms
Configure RP Mode 2 Timer [2000

FIGURE 8.22: ADDITIONAL PACKET SETTINGS FOR EPP DUT (CALIBRATION PHASE)

The following additional settings are available for the EPP DUT only for the Calibration Phase:

Enable Calibration Phase: The Enable Calibration Phase checkbox when selected
enables the GRL-C3 tester hardware to execute the Calibration phase for the Packets.

Number of Calibration Phase Retries: The Number of Calibration Phase Retries field
sets the number of times to retry the Packet after the end of the last Packet sent.

Light Load: The Light Load field sets the load resistance of the extended Digital Ping as
the light load.

Full Load: The Full Load field sets the load resistance of the Guaranteed Power as the
full load.

Configure CE Timer: The Configure CE Timer field sets the time interval between two
consecutive Control Error Packets in milliseconds.
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e Configure RP Mode 1 Timer: The Configure RP Mode 1 Timer field sets the time interval
between two Received Power Packets that have their Mode fields set to the light-load
calibration value in milliseconds.

e Configure RP Mode 2 Timer: The Configure RP Mode 1 Timer field sets the time interval
between two Received Power Packets that have their Mode fields set to the connected-
load calibration value in milliseconds.

8.2.7.3 Manage Packet Simulation Sequence (Configure Packet Sequence)
Configure Packet Sequence

It_smrt=15 t Wake=40 t_Silent=9.5

Preamble Signal Strength (0x01) Checksum ‘
Count = | f
i Payload: 1ar|[;; x y

ID/Config It_Sﬁrt=15 t_Wake=40 t_Silent=9.5

Phase Preamble Identification Packet (0x71) Checksum I: >
Count § Ei
Eo Payload:1-0-0027-0-30313235 false X

It_smrt=15 t Wake=40 t Silent=8.5

Preamble Configuration (0x51) Checksum -
2 Gount ' E
EER Payload-0-10-0-0-0-0-0-64-16-0-0-0-0 faloe X|(g

Power Tx It_SiIent=9.5 t_Interval=250 t_Recevied=5000 t_Control=24

Phase Preamble Control Error (0x03) Checksum »
3 Count Error x | ?,
11 Payload: false

[ Reset Packet Sequence Set Packet Sequence ]

FIGURE 8.23: REMOVE OR ADD PACKETS & RESET OR SET PACKET SEQUENCE

The Configure Packet Sequence panel allows the user to add a new Phase and/or Packet to the
Packet Sequence by clicking on the Add button at the bottom of the panel. This will display a
settings panel similar to the one described above in Section 8.2.7.1 which is obtained on clicking
the edit button to configure Packet information. Once configured, clicking on the Add to
Sequence button causes the new Phase and/or Packet to be added to the existing Packet
Sequence.
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Configure F'ac.-:ai[ dentification {0x71) '] Packet Phase| |D/Config Phase + 1‘

Timing Details
t_Start ms t_'.'\u'a-ca ms t S Ienl ms
Preamble C:ur't Repsst i‘.c-u-ﬂD Corrupt Checksum
Payload Details !

Major Version(B0-7-4) 0X]1 |

Minar Version(B0-54-0) 0x[o | i

Add to Sequence Set Default @
Reset Packet Sequence Set Packet Sequence (! ‘

FIGURE 8.24: ADD NEW PHASE & PACKET TO PACKET SEQUENCE

Once the user has confirmed the Packet Sequence, click on the Set Packet Sequence button to
apply the sequence for testing. In case there is a need to return to the default Packet Sequence,
click on the Reset Packet Sequence button. To clear the existing Packet Sequence, click on the
Remove All button.

8.2.7.4 Send Instant Packets

The user can configure and send any Packets in runtime (when Packet simulation test is running)
through the Send Instant Packets panel.

Exerciser Sequence Configuration

Configure Packet Sequence Send Instant Packets

Configure Packet[ Signal Strength (=01} "']

Timing Details

1_Start ms t_SiIent ms Preamble Cnunt
Repeat Cuuntlzl Cormupt ChecksumIZl

Payload Details

Signal Strength Value (B0-b7:0) | |

3 Add in History Add to History | Set Defautt

S.No| Time Parameters Packet Header Packet Payload Actions
t_Start=15 , ) ~
0  Slent=95 Signal Strength (0x01) ZAB 4l s

Send Selected Rows | Send Al

FIGURE 8.25: CONFIGURE AND SEND INSTANT PACKETS
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e Configure Packet: The Configure Packet drop down selects the Packet type to be
applied.

e Timing Details: The Timing Details section displays the default settings for the selected
Packet. The user can also choose to enter custom values if required.

ot_Start (ms): The t_Start field sets the time that elapses between Packets.

ot_Silent (ms): The t_Silent field sets the silent time that elapses between the
transmission of Packets.

o Preamble Count: The Preamble Count field sets the number of preamble bits of the
selected Packet.

o Repeat Count: The Repeat Count field sets the number of times the selected Packet
has to be sent.

o Corrupt Checksum: The Corrupt Checksum checkbox when selected enables all
bits of the selected Packet checksum to be inverted to obtain an incorrect value.

e Payload Details: The Payload Details section displays the default settings for the
selected Packet which set the raw data to be sent in the hex format. The user can also
choose to enter custom values if required.

After taking care of all the above configurations, the user can click on the Send button to

send the configured Packet to the GRL-C3 tester hardware. To reset the configurations to default

values, click on the Set Default button .

The user can also choose to add or log the configured Packet to the “History” table by selecting
the Add in History checkbox and then clicking on the Add to History button.

4 Add in History et | Add to History l Set Default

S.No| Time Parameters Packet Header Packet Payload Actions
t Start=15 , ) s
0 ¢ Silent=95 Signal Strength (0x01) @ x m

FIGURE 8.26: ADD PACKET TO HISTORY TABLE

Once the Packet is added to the table, the user can make edits to the Packet configuration by

clicking on @ in the respective Packet row. When finished, click on the Save to History button
to apply and update the existing Packet row with the new configuration. To send
out the Packet, select the Packet row checkbox and click on the Send button. If there is a need to
delete a particular Packet row, click on X
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To send out Packets for selected Packet rows only, select the desired Packet rows and click on the

Send Selected Rows button at the bottom. To send out all Packets in the

History table, select all Packet rows and click on the Send All button m at the bottom. If
there is a need to clear all Packet rows in the History table, click on the Remove All button

8.2.8 Run Packet Simulation Test

G opr e

FIGURE 8.27: RUN PACKET SIMULATION TEST AND MANAGE CONFIGURATION

e Start Exerciser: Click on the Start Exerciser button to start test execution/simulation
for the configured Packets. The test run details along with signal trace acquisition will
be displayed in the Results screen as shown in the example below:

e | oo

13.961:245:800 #102:(PT Phase):Control_Error 0y
14.157-211:500 #103:(PT Phase)._8 bit_Received Power 11% 5y
al-

T 9
E é Exerciser 14.384:250:700 #104:(PT Phase) Conirol_Error 05§
14.634:250:300 #105:(PT Phase):Control_Error 0§
H— Test 14.884:254:200 #106:(PT Phase):Control_Eror 015§
O —Configuration
15.134:251:600 #107:(PT Phase):Conirol_Error 05y

15.384:253:400 #108:(PT Phase):Control_Error 0
‘

[
= al-
g‘Aulhemicalur s01v F || f ‘F ‘ ||
o Pij (]

ﬁ Resuits

A1 I
] Reot N ‘ R R RRIRRRR IR RRR AR ARRERIARRRRRRRRRAARARINRATRE
: \

B0

— Report
E& Analyser
o Help

- i

FIGURE 8.28: START EXERCISER PACKET SIMULATION TEST RUN EXAMPLE

To terminate the test run, click on the Stop Exerciser button.

e Clear Capture: Click on the Clear Capture button to remove existing test run details
and signal trace acquisition displayed on the Results screen.

e Reset Exerciser: Click on the Reset Exerciser button to return all Packet
configurations to default values.

e Recall Sequence: Click on the Recall Sequence button to load and apply information
from a saved Packet configuration file.
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e Save Sequence: Click on the Save Sequence button to save the current Packet
configuration to afile in the “C:\GRL\GRL-WP-TPR-C3\Report\” directory. See example

below:

Saved Capture Files: CHWGRLIGRL-WP-TPR-C3\ReportEM_TC_G_2_24_08-12-2021 10-57-08

FIGURE 8.29: EXAMPLE OF SAVED CONFIGURATION FILE PATH

8.3 Test Configuration

The GRL-C3 Browser App Test Configuration screen allows the user to select which set of tests is
run on the DUT, set up test parameters, run selected tests and generate test reports.

Connecion Tost Selection CTS Mote @
b Setup
© 0 0 v PousrProtie
2 a- Repest: 0 = Start Bxecution 0 e Trensmiter Type
® Excrciser

Potential Load Power

[ searen Testcase Name ]
E : — = -
[ AUl Coils v] Supported ADC Prop
! Results & [C]Power Transmilter Compliance Test Cases V133 B8 | [ suppored2sw
= [0J5-1 Mechanical tests
[1TD_5_1_1_Magnet_presanca_chack Enable Optimum Position
= [152 Them ts

BSUT Self Declaration Form Debug @ 8
( wee B
]
B Jw
seect .
( o -
[ Select =
() Mt 7 Noof Coiis 1

Disable Coil Remove/Place popups

Report [1TD_5_2_1_Thermal_Performance_of 5\ (TeRHERMASE
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= [116:2 Connected Load tests
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— Report
[Ecyuen

ISWPID Supported

o Help.

IsAl Supported

1sOB Supportad
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1sNRS Supported

Buffer Size

Read Power Transmitter Capabllities.

Sample

) False

[ Faise

Faise
| Faise
| Faise

0

(

Read Capabilies

“Note:

1.Place TPR#1F Coil on Top of BSUT and Click Read Capabilities Button.

Basic Device Identiier

2.Turn on Al bit, if sample running tication testcases.
Tester Configuration
reccoe  r— -

0x[30313235

Optimum Coil Position

Report Generation

BSUT Information

Manufacturer/Brand Name
Product Name

Model Number

QD

‘Serial Number

Test Lab Information

Lab Name

Lab Location

Lab Manager
Test Enginsst
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Phone Number

Notes/Remarks

FOD Test Execution 124 13

Select Testease [ 5431 -]
Select Col i RS )
Fopar
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Maximum/ Full Load [1000 mA

Load Step [1o mAls

Test Duration [500 Js

a®) o Jmw

AQ@ [o |%
Negotate Guarantaed Power to Potertial Load Power
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Ambient Temperature 10 FO Temperature i 0
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*Saved Files will be in "C:|GRLIGRL-WP-TPR-C¥Report!” Folder
“Note: Connect Channel-1 of thermomux to Ambient Coll.
Connect Channel-2 of thermomux to FOD.

FIGURE 8.30: TEST CONFIGURATION SCREEN

8.3.1 Test Configuration

Before running any tests, make sure to configure the following main categories:

e BSUT Self Declaration Form

e Read Power Transmitter Capabilities
e Tester Configuration

e Read Certificate
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8.3.1.1 BSUT Self Declaration Form

BSUT Self Declaration Form Debug @
PowerProfile [ BFF - ]
Transmitter Type
Potential Load Power 5 |w
Supported Prop Select e
Supported SRQ Prop [ Select bl ]
Supported ADC Frop [ Select o ]
|| Supported 2 5W [ ] Multi Tx Mo of Coils |1
Enable Optimum Position Disable Coil Remove/Place popups

FIGURE 8.31: CONFIGURE BSUT (DUT)

Debug: Toggle the Debug slider to perform debugging for the DUT capabilities.

DUT Type: The DUT Type drop down selects “BPP” (Baseline Power Profile), “EPP”
(Extended Power Profile) or “EPP5” (Extended Power Profile 5) as supported by the
DUT.

Transmitter Type: The Transmitter Type drop down selects the type of Power
Transmitter of the DUT.

Potential Load Power: The Potential Load Power field sets the maximum power
supported by the DUT.

Supported Prop: The Supported Prop drop down selects the Proprietary Packets
supported by the DUT.

Supported SRQ Prop: The Supported SRQ Prop drop down selects the SRQ Proprietary
Packets supported by the DUT.

Supported ADC Prop: The Supported ADC Prop drop down selects the ADC Proprietary
Packets supported by the DUT.

Supported 2.5W: Select the Supported 2.5W checkbox if the DUT supports a 2.5 W USB
power supply.

Multi Tx: Select the Multi Tx checkbox if the DUT supports multiple coils.

No of Coils: If the Multi Tx checkbox is selected, specify the number of coils supported
by the DUT in the No of Coils field.

Enable Optimum Position: Select the Enable Optimum Position checkbox to enable
the coil to be placed at an optimized position for testing.
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¢ Disable Coil Remove/Place popups: Select this checkbox to disable removal of coils or
placement of device accessories during testing.

8.3.1.2 Read Power Transmitter Capabilities

Read Power Transmitter Capabilities
BSUT Mame : Sample
Major Viersicn - .1
Minor Version : 3
FT Manufacturer Code : 00000
Fotential Load Power E 5
Guaranteed Power - 5
ISWPID Supported : .,_J False
IsAl Supported - _J False
I50OB Supported - (] False
IsDub Supported : | False
IsNRS Supported - | False
Buffer Size : 0
[ Read Capabilities ]
"Note:
1.Place TPR#1F Coil on Top of BSUT and Click Read Capabilities Button.
2.Turn on Al bit, if sample supports Authentication before running Authentication testcases.

FIGURE 8.32: READ POWER TRANSMITTER CAPABILITIES

¢ Read Capabilities: The Read Capabilities button when clicked reads and displays the
capabilities of the DUT. Before clicking on this button, make sure to place the
mentioned TPR coil on top of the DUT. Once the capabilities are read, the information
from the DUT will be populated in each field above the button.

e IsWPID/AI/OB/Dub/NRS Supported: Select these checkboxes if WPID, Al, OB, Dub
and/or NRS is supported by the DUT. If the DUT supports Qi Authentication, make sure
to turn on the Al bit before running Authentication tests.

8.3.1.3 Tester Configuration

Tester Configuration
FRMC Code 0X/010E ] Load Pool Data
Basic Device Identifier 0X[30313235

FIGURE 8.33: CONFIGURE TESTER

GRL-WP-TPR-C3 User Guide Rev. 8.1
© Granite River Labs 2023 Version 8.1, Mar 2023. Updated 03.27.2023 Page 59 of 93


http://www.graniteriverlabs.com/

° GRI‘ g?niteriverla bs.com

e PRMC Code: The PRMC Code field sets the Power Receiver Manufacturer Code (PRMC)
ID of the TPR.

e Basic Device Identifier: The Basic Device Identifier field sets the Basic Device Identifier
ID of the TPR.

¢ Load Pool Data: This function allows you to use different power receiver manufacturer
codes (PRMC’s) other than the GRL-C3’s own power receiver manufacturer code (PRMC)
in order to obtain expected test results. Click on the Load Pool Data button to load an
existing data file and this will enable PRMC codes to be assigned randomly for each test
case when running multiple tests.

Note: The PRMC_pool data is available in the WPC website.

[ 220601_prmc_pool_ch5rsdk (1) ] 10-01-2023 10:30 Microsoft Excel Co... 1KB
GRL_REPORT (27) 28-12-2022 13:27 File folder
GRL_REPORT (27)(1) 28-12-2022 13:27 File folder

Tester Configuration

PRMC Code 0X] 0x0063,0x00DD,0x0048,0x0 Load Pool Data

FIGURE 8.34: LoAD PRMC CoODE FROM SELECTED PooL DATA FILE

8.3.1.4 Read DUT Qi Authentication

Read Certificate

Product Name O
Certificate Chain Validly Signed  :False Download TES Data

,False Download Certificate Chain
' Hash

Iz Challenge Signature Valid

Digest

FIGURE 8.35: READ DUT QI AUTHENTICATION

e Product Name: Enter the vendor defined name of the DUT in the Product Name field.

e Read Certificate: The Read Certificate button when clicked reads and displays the Qi
authentication details of the DUT above the button. The user can download certain
authentication data by clicking on Download TBS Data and Download Certificate
Chain Hash.

e Save Certificate: Click on the Save Certificate button to save the displayed
authentication details to afile.

After all the above configuration has completed, additional configuration can be made as follows:
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8.3.1.5 Optimum Coil Position

Optimum Coil Position

BSUT Name o000 |

Coil Type ( TPR_1A -]
Stop Optimum Position

Status :  Adjust the Coil in all positions to achive Max signal Strength Value

Signal Strength o Dowv)

MaxSignalStrength :©  0(0V)

| Clear Data | | Load Data | Save Data |

FIGURE 8.36: CONFIGURATION FOR OPTIMUM CoIL POSITION

e BSUT Name: The BSUT Name field sets the name of the DUT (BSUT) for the coil
positioning test.

e Coil Type: The Coil Type drop down selects the type of TPR coil assembly to be
positioned on the Interface Surface of the DUT such that the DUT can achieve the
maximum signal strength value.

e Get Optimum Position: Click on the Get Optimum Position button to start the coil
positioning test once the TPR coil is placed on the Interface Surface of the DUT. During
this process, adjust the coil in various positions on the DUT surface to obtain the
maximum signal strength value. When the test has completed, the results will be
displayed below this button. The Results screen will also display the results/details of
the test case thatis running in real-time as shown in the example below:

...........

Connecton

| =] Qe Qo @ Qo
o

20 e

— T
O—Configuraticn

@ Report
B e
oPhieen

FIGURE 8.37: OPTIMUM CoOIL POSITION TEST EXECUTION EXAMPLE
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e Clear Data: Click on the Clear Data button to clear existing test results or details.

e Load Data: Click on the Load Data button to load and use data from a saved
configuration file.

e Save Data: Click on the Save Data button to save the current configuration to afile.

8.3.1.6 External Probe Multiplication Factor

For measurement accuracy, the quality-factor of the test coil assembly voltage and current are
measured using an oscilloscope to obtain the voltage and current values. This process involves
connecting the GRL-C3 tester hardware to the oscilloscope channels by attaching/connecting
probes. For any deviation observed, the GRL-C3 Browser App will compensate by multiplying
multiplication factors as required.

To start measurements and generate readings, click on the Start Test Case button (below the
FOD Test Execution panel; see Section 8.3.1.7).

External Probe Multiplication Factor
Coil Voltage Plus : Meas Val = 0.99306
Cuoil Voltage Minus : Meas Val * 0.99815
Coil Current : Meas Val = 1.7503
Rectified Voltage : Meas Val = 0.99308
Rectified Current ' (Meas Val - 0.001) = 1.00559

FIGURE 8.38: EXTERNAL PROBE MULTIPLICATION FACTOR MEASUREMENT PANEL

8.3.1.7 FOD Test Execution

FOD Test Execution 124 13
Select Testcase [ 5431 - ]
Select Coil [ TPR_MP3 - ]
FoD Qf | |
Minimum Load 50 mA
Maximum / Full Load 1000 mA
Load Step [10 | mavs
Test Duration [600 |s
AP) 1] mw
A(Q) 0 %

MNegotiate Guaranteed Power to Potential Load Power

Get Temperature
Ambient Temperature = FO Temperature : 0
Temp Difference : 0.00 Current Load : 0
Max Temperature 0 Time Elapsed
[ Start Test Case ] [ SaveTestCase |

*Saved Files will be in "C:\GRL\GRL-WP-TPR-C3\Report\" Folder
*Note: Connect Channel-1 of thermomux to Ambient Coil.
Connect Channel-2 of thermomux to FOD.

FOD Setup Diagram

FIGURE 8.39: CONFIGURE MANUAL FOD TEST EXECUTION METHOD
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The FOD Test Execution panel allows the user to perform manual Foreign Object Detection (FOD)
test execution. The FOD test is executed by a Power Transmitter or Power Receiver to detect the
presence of a foreign object on the Interface Surface of the DUT. During the FOD test, the lateral
distance (offset) between the centers of the representative foreign object and the TPR coil
assembly on the Interface Surface of the DUT will be varied.

The user can refer to an example of the FOD test setup by clicking on FOD Setup Diagram at the
bottom of the FOD Test Execution panel.

Set Qi Specification: The "4 ® slider allows the user to choose and apply Qi
specification version 1.2.4 or 1.3 for FOD configuration and test execution.

Select Testcase: The Select Testcase drop down selects the FOD test to execute based
on the Qi specification version selected.

Select Coil: The Select Coil drop down selects the TPR coil assembly type to be used in
the test setup.

Fetch Coil Qf: The Fetch Coil Qf button when clicked calculates and displays the
Reference Quality Factor value of the reference TPR coil at the FOD Qf field. The
Reference Quality Factor value will be applied in the Extended Power Profile tests.

Fetch Coil Rf (for spec V1.3 only): The Fetch Coil Rf button when clicked calculates and
displays the Resonance Frequency value of the reference TPR coil at the FOD Rf field.

Minimum Load & Maximum/Full Load: The Minimum Load and Maximum Load fields
set the minimum and maximum (full) load conditions to be used by the selected TPR
coil assembly respectively.

Load Step: The Load Step field sets the variable load rate which would be the rate at
which load current would continuously increase in the power transfer phase from the
minimum load to the maximum load.

Test Duration: The Test Duration field sets the time interval (in seconds) for which the
DUT would be in the power transfer phase after initiating power transfer.

Resonance Frequency (for spec V1.3 only): The Resonance Frequency field sets the
resonance frequency (in percentage) of the resonant circuit.

A (P): The A (P) field sets the Received Power Offset (in milliwatts) to be used by the
TPR.

A (Q): The A (Q) field sets the Reference Quality Factor offset (in percentage) to be used
by the TPR.

Negotiate Guaranteed Power to Potential Load Power: This checkbox when selected
enables negotiation of the Guaranteed Power to be equal to the Potential Load Power.

Get Temperature: Click on the Get Temperature button to acquire the temperature of
the representative foreign object and ambient temperature.
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e Start Test Case: Click on the Start Test Case button to start the FOD test execution and
stream data on the trace plot in the Results screen. If changes are made to the test
configuration, e.g., applying load or setting coil voltages, these changes can be viewed
in the Results screen.

An example of the Results screen after clicking on the “Start Test Case” button is as
shown below:

apTiTaT Tlme[s:ms:us:ns Description
@ Setup

41.113:016:400 €3 #232:(PT Phase):Control_Emor +1

o 41.148:971:800 [@#233:et_Load; 340mAc

E ° Exerciser 41.364:019:400 €3 #234:(PT Phase):Control_Error +1

41.615:021:100 £3 #235(PT Phase):Control_Emor +1
Test I

O —Configuration

% Results.

41.866:017:100 C3 #236:(PT Phase):Control_Error +1
42.117:031:300 £3 #237-(PT Phase):Control_Error 0

2.151:974500 | (#2382 5et_Load; 350mA:

Report

B e
IS° Authenticator

= Report
E(ti Analyser

o Help

FIGURE 8.40: FOD START TEST CASE RESULTS SCREEN EXAMPLE

To terminate data capture, click on the Stop Test Case button.

e Save Test Case: Click on the Save Test Case button to save the FOD test data to a file in
the “C:\GRL\GRL-WP-TPR-C3\Report\” folder.

8.3.1.8 Thermal Performance Measurement

The PicoScope 8-Channel Temperature Datalogger (or ThermoMux) acts as a thermometer with
data logging capability that is used to determine the DUT thermal performance by measuring the
top-surface temperature of the TPR-THERMAL that is positioned on the Interface Surface of the
DUT.

Note: The ThermoMux is included in the list of accessories shipped with the GRL-C3 tester hardware.

The user will need to connect the ThermoMux to the control computer to measure the
temperature while running the 5.4.2 Thermal Performance test cases. Once connected the GRL-C3
Browser App will read the channelinformation of the ThermoMux as required. Make sure that the
respective channels of the ThermoMux are connected to the appropriate coil assembly or foreign
object according to the specific test case:

e Connect Channel 1 of the ThermoMux to an ambient temperature probe.

e Connect Channel 2 of the ThermoMux to a foreign object.
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Figure 8.41 below shows the GRL-C3 connection setup which includes the ThermoMux and TPR
Thermal coil assembly.

Oscilloscope

Control PC

Ethernet
Cable

TPR Thermal

Temperature
Datalogger
(ThermoMux)

BSUT(DUT)

FIGURE 8.41: THERMOMUX CONNECTION SETUP DIAGRAM

Once the TPR Thermal coil assembly is connected to the GRL-C3 tester hardware, attach the coil’s
cable with the yellow pin to one of the numbered slots/channels (e.g., Channel 2) of the
ThermoMux. Then connect the ThermoMux’s USB cable to the control computer’s USB port.

When running tests that require the use of ThermoMux, several pop-up messages will appear to
guide the user through the test run. See example below:

GRL-GI Compliance Test Solution

Power-up the BSUT to stand-by operation at least one hour, Click ok after completing of 1
hour or click Cancel to skip this test case. Make sure Ambient temperature is in limits of
[22deg ~ 25 deq]

Test
O—Configuration

FIGURE 8.42: THERMAL TEST RUN PoP-UP MESSAGE EXAMPLE
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8.3.2 Test Selection

The tests available to be run are shown on the “Test Selection” panel.

8.3.2.1 Select CTS Mode or Simple Mode

. . CTS Mode
The user can toggle between the CTS Mode and Simple Mode using the ® o
Simple Mode .
P & iider.
Test Selection CTS Mode @ Test Selection Simple Mode @)
© © o Yo 9 0 o Yo
Repeat: 0 [ Start Execution ]0 0638 @ Repeat: 0 [ Start Execution ]” 0500 @
[ Q Search Testcase Name } [ Q Search Testcase Name ]
[ v_13 'J [ v_13 v]
[ All Colls M ] [ All Cails - ]
# [ Power Transmitter Compliance Test Cases V1.3 (EREISEHEd oo & []Power Transmitter Compliance Test Cases V1.3 (EFSIEE#= oe

FIGURE 8.43: SELECT CTS MODE OR SIMPLE MODE

The CTS Mode is applied by default while the user can optionally select the Simple Mode to run
tests for pre-compliance testing, to ensure the communication is happening properly between the
transmitter and receiver.

e For compliance testing, tests need to be performed using the CTS Mode.
If the Simple Mode is selected:
e Testtimings will not be followed accurately as per the compliance test specification.
e Thesignal trace plot will not be displayed during test runs.
e Voltage measurements will be handled internally by the GRL-C3 tester hardware.

e Thermal performance test cases and FOD test cases will not be available in the test
selection.

8.3.2.2 Select Tests

Individual tests are grouped together based on their definition in a specific version of
specification. Selecting a group will cause all tests in that group to be selected. Selecting
individual tests within a group will lead to just those individual tests to be selected.

Tests that comply with a certain certification standard can be selected by clicking on the drop-
down menu:

GRL-WP-TPR-C3 User Guide Rev. 8.1
© Granite River Labs 2023 Version 8.1, Mar 2023. Updated 03.27.2023 Page 66 of 93


http://www.graniteriverlabs.com/

U —

graniteriverlabs.com

Test Selection CTS Mode @
© 0 0 Yo
Q
Repeat: 0 = [ Start Execution ]ﬂ 0/354 @
Q. Search Testcase Name
V. 133 -]
V_1.2.4 |
V1.3
Vv 133

Samsung PPDE V11
Samsung PPDE V2.0

Technology Development

FIGURE 8.44: SELECT TESTS BASED ON CERTIFICATION

Note: For a detailed listing of all the tests and test methodology, please refer to the specification
documents referenced in Section 1.

8.3.2.2.1 V_1.2.4Tests

Run the Base Stations compliance tests based on the Qi Wireless Specification Version 1.2.4 for
DUT’s supporting both the Baseline Power Profile & Extended Power Profile (< 5 W), the Baseline
Power Profile (< 5 W) only and the Extended Power Profile (< 15 W) only.

[ V_124 ']
[ Al Coils -
= [ Power Transmilter Compliance Test Cases V1.2.4 (=]

% []BPP and EPP V1.2 4 (G50
# [JEPP Only Vi.2.4
# [C]BPP Only v1.2.4 (EERES)

FIGURE 8.45:V_1.2.4 SPECIFICATION TEST SELECTION

83.2.2.2 V_1.3Tests

Run the Base Stations compliance tests based on the Qi Wireless Specification Version 1.3 which
have been Baseline Power Profile certified.
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[ V.13 v]
[

All Coils - ]

= [JPower Transmitter Compliance Test Cases V1.3 (ERECesd =]
[15.1 Mechanical tests

[15.2 Thermal tests

[]6.1 Disconnected Load tests

[16.2 Connected Load tests

[17.1 Load modulation tests

[]8.1 Ping phase tests

[[]8.2 Configuration phase tests

[ 8.4 Power transfer phase tests

[]10.2 In-power transfer tests

*

B OEE R R E #

.

FIGURE 8.46:V_1.3 SPECIFICATION TEST SELECTION

83223 V_1.3.3Tests

Run compliance tests for DUT’s supporting the Qi Wireless Specification Version 1.3.3.

[ V_133 -
[ All Coils -
= []Power Transmitler Compliance Test Cases V1.3.2 =

*

[(]%.1 Mechanical tests

[15.2 Themal tesis

[16.1 Disconnected Load tests
[(]6.2 Connected Load tesis
[]7.1 Load modulation tests
[18.1 Fing phase tests

[(]8.2 Configuration phase tests
[18.4 Power fransfer phase tests
[ 102 In-power lransfer tests

B F B B B B =

-

FIGURE 8.47:V_1.3.3 SPECIFICATION TEST SELECTION

8.3.2.2.4 Technology Development Tests

Run compliance tests for DUT’s supporting the Qi Wireless Specification for technology
development purposes.
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[ Technology Development

[ All Coils

= [JTechnology Developments BetaVersion
= [[]Technology Development

[JFFSK_Normal_Sequence

[ FFSK_Authentication_Sequence
COTD_1_1_1_PTX_AUT_001
OTD_1_1_2_PTX_AUT_002
[JTD_1_1_3_PTX_AUT_003
[JTD_1_1_4_PTX_AUT_004
JTD_1_1_5_PTX_AUT_005

CITD_1_1_6_PTX_AUT_006

[C1TD_1_1_7_PTX_AUT_007
CITD_1_1_8_PTX_AUT_008
CITD_1_1_9_PTX_AUT_009
C1TD_1_1_10_PTX_AUT_010
[JTD_1_1_1_PTX_APX_CRT_IRE_001
CITD_1_1_2_PTX_APX_CRT_UPE_DIG_001
[C1TD_1_1_2_PTX_APX_CRT_UPE_CRT_002
[CITD_1_1_2_PTX_APX_CRT_UPE_CHA_003

CITD_1_1_3_PTX_APX_CRT_IRE_CHA_001

[OTD_1_1_3_PTX_APX_CRT_IRE_CHA_002

[ITD_1_1_1_PTX_APX_CRT_APV_001
C1TD_1_1_2_PTX_APX_CRT_x0_%x2

[CITD_1_1_2_PTX_XXX_YYY_Z2Z_002
CITD_1_1_2_PTX_XXX_YYY_ZZZ_003
CITD_1_1_3_PTX_APX_CRT_xxx_xx2
[JTD_1_1_3_PTX_XXX_YYY_Z7Z_002
CITD_1_1_4_PTX_APX_CRT_00_xx3
CITD_1_1_4_PTX_XXX_YYY_ZZZ_002
[JTD_1_1_1_PTX_APX_DIG_SRM_004
CITD_1_1_1_PTX_AUT_TIM_001

OTD_1_1_2_PTX_AUT_TIM_002

COTD_1_1_3_PTX_AUT_TIM_003

FIGURE 8.48: TECHNOLOGY DEVELOPMENT SPECIFICATION TEST SELECTION

graniteriverlabs.com

Tests that are applicable for a certain TPR coil that comply with a certain certification standard

can be selected by clicking on the drop-down menu:

[ V_13.3 - J
[ All Coils - ]
All Coils u
TPR_1A
TPR_1B
TPR_1C
TPR_1D
TPR_1E
TPR_3 i_

FIGURE 8.49: SELECT TESTS BASED ON TPR CoIL AND CERTIFICATION
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The “Report Generation” panel allows full reports to be created after running a set of tests.

Phone Number

MNotes/Remarks

Report Generation

BSUT Information

Manufacturer/Brand Name |GRL |
Product Mame |Oi_ﬂharger |
Mode! Mumber (001 |
QD [aa1 |
Serial Mumber |U'J'D 345 ]

Test Lab Information

Lab Name |Granite River Labs |
Lab Location [india |
Lab Manager |Jnhn |
Test Engineer |David |
E-mail | |

|

|

FIGURE 8.50: REPORT GENERATION PANEL

The “DUT Information” and “Test Information” sections are text entry fields in which the user can
enter information relevant to the specific DUT and the specific set of tests about to be run. Once
tests have completed, the test report can be viewed in the Report screen (see Section 8.4).

8.3.4 Run Tests

Once the desired tests have been selected, these tests can be run by clicking on the green Start
Execution button. Click on this button (Stop Execution) again to terminate the test run.

Test Selection

e et caces %
2

Q Search Testcase Name

[
( V_133
[

TPR_1A

= Power Transmitter Compliance Test Cases V1.3.3
[#]5.1 Mechanical tests

6.1 Disconnected Load fests

6.2 Connecled Load tests

[#] 8.1 Ping phase tests

[¢] &.2 Configuration phase tesis

8.4 Power transfer phase lests

B B B B B K

FIGURE 8.51: RUN TESTS
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You can also select the number of times to repeat running the selected tests by clicking on the

Repeat: ( =
Repeat up/down button . Once testing has started you can view each test being run

in real-time mode on the Results screen:

Test Results

Connection

O sr | i Qv @01 @1 O O @
s s

. Qe Test. Signal Strengtn
29 corciser  TostStows © T0_5.2 1 Themal_Perfomanc

Running [Current Step: 4 out of
Observed Maimum temparatur L
 Tew  SEms nawc 88
C3=Configuraton | BPP EPP and EPP.5 V1.3.3 -]

TD_5_2_1_Thermal_Performance_of_5W
B e

@ Repart
B
ES° authenticator

—y  Repaort
B soiaer
o Help

FIGURE 8.52: RESULTS SCREEN — TEST RUN IN PROGRESS

Bbui!ae\c\a(bAv;gAvr.-

J.IItVVru.,u T
y

FIGURE 8.53: RESULTS SCREEN — TEST RUN COMPLETED

While tests are running, several pop-up messages will appear to guide the user through the test
run. The Test Results panel will display the pass/fail/warning status of each test as well as each
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subtest which you can view by clicking the drop-down arrow of the test group if applicable. The
Packet communications exchange protocol and waveform displays next to the Test Results panel
allow you to scroll to the section representing the start of the selected test- this allows you to
trace failing test to determine the cause of the test failure.

You can also track the progress of the test run through the progress indicator at the top right
corner of the screen. If you only want to view specific measurement channels on the trace plot,
select the “Channels” drop down option and click/unclick on the checkbox(s) of the desired

channels.
Channels W -
-

Bcoil Current

Bz ol voltage

Bz ectified voltage
Blrectified Current
Bambient Temperature
FD Temperature

FIGURE 8.54: SELECT MEASUREMENT CHANNELS EXAMPLE

When the Packet communications exchange protocol is running, click on the Stop Test Case
Execution button © under the Test Results panel at any time to end or pause the process
respectively. To skip a test case that is currently running to the next test case, click on the Skip

Current Running Test Case button ° To quickly navigate to the test case that is currently

running, click on the Scroll To Current Test button .
Test results and configuration of any test run will automatically be saved to a JSON file in the
Report folder of your PC’s local file path. You can also choose to load a previously saved JSON test

script to the test list by clicking on the button. This will override the existing test
execution results and configuration.

To view a specific portion of the Packet communications exchange, click on the “Filter” A drop
down to filter out the communications list by selecting the available options:

earch Y 0
Clear Filters EI
|_| Authentication Messages

|_| All Messages

|| Tester Status Messages
[_) Qi Messages

|_| ASK Messages

| | FSK Messages

[_| Signal_Strength_Value

|_| Signal_Strength EI

FIGURE 8.55: FILTER PACKET COMMUNICATIONS OPTIONS

GRL-WP-TPR-C3 User Guide Rev. 8.1
© Granite River Labs 2023 Version 8.1, Mar 2023. Updated 03.27.2023 Page 72 of 93


http://www.graniteriverlabs.com/

° GRI‘ g?niteriverla bs.com

The common plot specific buttons can be used to control the trace view as desired which includes
panning, merge/unmerge, fit and zooming in/out of the trace plots. You can use your mouse
cursor to hover on top of each plot specific button to view the description of each button function.

FIGURE 8.56: TRACE PLOT CONTROL BUTTONS

The buttons in particular can be selected to enable cursors for a test/subtest which lets
you turn on/off vertical and horizontal markers at certain areas of the plot. You can also click on a
test/subtest to navigate to the exact time stamp and packet details of the plot.

When the testing is complete, the screen displays all the data gathered during the testing process.
Select the Save trace file button to save the trace plot to a file and the Load trace file
button to open and use an existing saved trace file.

You can then also return to the Test Configuration screen to filter out the test selection list for
those tests with Pass/Fail/Inconclusive/Incomplete status. This allows you to easily determine the

status of each test using the respective icons @ 0 0 under the Test Selection
panel. Clicking Y6 will clear the test selection.

8.4 Test Report View

After running a set of tests, the GRL-C3 Browser App Report screen allows full reports to be
created:

E“ﬂ;:mi"" Download Cumrent HTML Report || Download Current BSUT Report Dala | Report Data Management
o GRL GRL-QI-C3 Compliance Test Report
29 Erariear
BSUT Information
e Vanutacturer e
Product Name. Qi_Charger
o001
28 Resuts ==
00034
Test Information
Report Test Lab Granite River Lal ™
Tast Location ndin
Test Manager John
B QL Tast Engineer o
— Email
= Report
B, avalyser
o Help

FIGURE 8.57: REPORT SCREEN
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If the report is not displayed when accessing the Report screen, click on the View Report button
at the top of screen to refresh the report view.
The content of the generated reports can consist of one or more of:

e Configuration - The product configuration information for the DUT.

e Packet List - A list of all the packets exchanged during testing.

e Test Results - The individual test Pass / Fail results.

e Saved Images - Any other images created during the test process.

The most recent set of results for all tests run (regardless of when they were run) will be captured
in the generated reports.

Scroll down to view the full report as shown in the example (Figure 8.59) below.
The buttons at the top of the Report screen perform the following functions:

View Report | Download Cumrent HTML Report

FIGURE 8.58: REPORT MANAGEMENT FUNCTIONS

Download Current BSUT Report Dala | Report Data Management

e View Report - Click on the View Report button at any time you want to jump to the
beginning of the report or refresh the report view.

e Download Current HTML Report - Click on the Download Current HTML Report button to
save the test report in HTML format.

e Download Current BSUT Report Data - Click on the Download Current DUT Report Data
button to save all the result information to a ZIP folder.

e Report Data Management - Click on the Report Data Management button to access other
test reports including from previous test runs. This allows you to delete or save the reports
as desired from the database.

TO_8_i_3 TEST_PTX_ CPX PG S81_ILL 001

FIGURE 8.59: ScrRoLL DowN TO VIEW FULL REPORT
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8.5 Qi Authenticator Configuration & Validation

The GRL-C3 Browser App Qi-Authenticator screen allows the user to configure and validate the Qi
certification of a power transmitter and receiver to ensure compliance to the WPC Qi Specification
Version 1.3. This is important to ensure that wireless devices are Qi certified for wireless
transmission and charging.

Connecii
83 seup Certificate Validation

Qummn PTX's Auth Certificate Chain
on

29 prercieer osseFie Noflechosen | [Dowmas)| [upaae ==

Raw Cariificate Chain Bytes Decoded Certficate

B Test
O—Configuration

‘ Results

Challenge Auth Validation

Certificats chain Dy igest

|

nalenge Auth TES Auth

FIGURE 8.60: QI-AUTHENTICATOR SCREEN

8.5.1 Validate Qi Certificate of Power Transmitter

Use the Certificate Validation panel to select and perform decoding/configuration of an existing
certificate of a Qi wireless power transmitter.

Certificate

QUp!md PTX's Auth Certificate Chain

Choose File  No file chosen [ coo |
Raw Cartificate Chain Bytes Decoded Certificate

Root Cerfiicate Hash v
Manufacturer CA Ceriificate v

Product Unit Certificate v

FIGURE 8.61: CERTIFICATE VALIDATION PANEL FOR POWER TRANSMITTER

1. Click on Choose File to select an existing Auth Certificate Chain file of the power
transmitter to be evaluated. The raw certificate chain bytes of the selected file will then
be populated. See example below:

Note: Make sure the Header byte is removed from the chain bytes when populating the raw
certificate chain bytes.
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1

Mame Date modified Type Size
~ Il TisPC
~| Chablengefuth.tx! 05-05-2022 1739 Text D t 1K
i > o osuep [ Chatteng ) — i Certificate Valldation
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FIGURE 8.62: UPLOAD POWER TRANSMITTER AUTH CERTIFICATE CHAIN FILE EXAMPLE

2. Toremove the selected Auth Certificate Chain file in any case, click on the Clear button.
To download or update the file, click on the Download button or Update button
respectively.

3. User can configure or perform decoding of the selected Auth Certificate Chain file in the
“Decoded Certificate” panel on the right. Select from the Root Certificate Hash,
Manufacturer CA Certificate or Product Unit Certificate drop-down panel to
configure each respective field as required.
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Decoded Cerlificate

Root Certificate Hash ~

@upload WPC Certificate

Choose File Mo file chosen

Root Cert Bytes

Oxht, 0uT5, OxSE, 0xCC, Qeal, 0xBE, 036, 0x85, 01, 018, 018, 0x3E, 0206, 0xCD, 0xDE, 0xD4, GxAS, 0xDE, 07D, 0x83, 0=E6,
OxFD, 0x0E, OxEF, 047, (x5C, 0xE4, 0xBE, 0wBE, DA, 0214, 0224

FIGURE 8.63: RoOT CERTIFICATE HASH DROP-DOWN PANEL
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308201 4330 51 EBAD 0302 010202 0859 FF E3FE 52 99 j
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FIGURE 8.64: MANUFACTURER CA CERTIFICATE DROP-DOWN PANEL
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FIGURE 8.65: PRODUCT UNIT CERTIFICATE DROP-DOWN PANEL

4. Once configured, click on the Save Changes button at the top right of the screen. This
will overwrite the existing certificate details with the new configuration/changes. The
new changes will also be reflected in the “Raw Certificate Chain Bytes” panel where
applicable.

5. User can download the newly configured certificate file by clicking on the Download
Certificate button at the top right of the screen.
8.5.2 Validate Challenge Authentication for Power Receiver

Use the Challenge Auth Validation panel to validate the Challenge-Response Authentication
which is authentication based on a challenge/response principle. This is to ensure that a wireless
power receiver is connected to a recognized power transmitter.

Certificate Validation ]

@umma PTX's Auth Certificate Chain

s =n

A Bytes Decodsd Certfcate

Choos

Root Cerifoate Hash v

Mnufscturer CA Cantfieste v

Product Uni Gerfficate: v

Challenge Auth Validation

[ -

@ crerceren Tesan

FIGURE 8.66: CHALLENGE AUTH VALIDATION PANEL

GRL-WP-TPR-C3 User Guide Rev. 8.1
© Granite River Labs 2023 Version 8.1, Mar 2023. Updated 03.27.2023 Page 78 of 93


http://www.graniteriverlabs.com/

U —

graniteriverlabs.com

1. Select and open an existing Nonce file of the wireless device to be evaluated. Copy the
contents of the Nonce file and paste them into the “Nonce” panel. See example below:

@I.I'plmd PTX's Auth Certif] ™7 Certificate Example - O X Q
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D&-04-57-59-C2-46-A8-FE-38-E6-85-39-8A-D2-A0-57 )

FIGURE 8.67: SELECT AND PASTE CONTENTS OF NONCE FILE

2. The “Certificate Chain Digest” panel on the right of the Nonce panel will be auto
populated.

3. Select and open an existing Challenge Auth file, and copy the contents of the
Challenge Auth file and paste them into the “Challenge Auth” panel. See example
below:
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FIGURE 8.68: SELECT AND PASTE CONTENTS OF CHALLENGE AUTH FILE

4. Click on the Validate Challenge Auth button at the bottom right of the screen. Upon
successful validation, the “TBS Auth” panel will be auto populated, and the Challenge
Signature Valid status will appear. See example below:

C Auth
@rionce Gertificate chain Digast
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@ chatenge Autn TBS Auth h
0x13 013 0x71 0x05 037 0x04 0xB9 0xDE 0x7D Ox4C 0x19 0x0C 0xAB 0x9F 0x61 0x96 0x59 0xA1 065 OxC3 0x31 0xIC 0x98 0xF 6 OxCI 410246 T2 A9 ES 20 08 64 45 T9 DA TS 7F 29 9B 08 B0 27 7B 91 0E B9 00 81 AA 12 C8 24 38 A0 63 71 1B 00 D8 09 57 59 C2 46 AB FE 3B
0xCB OXCT 0x24 0xC5 027 010 071 0xEC 0xDF 0xF6 0xDI D10 0xTA0xB0 0x40 092 0xED 0xDB 0x61 0x75 OxE2 DxAD 0xC9 0xTA 049 E689 39 4 D2AD 9F 131371
036 0xE0 0x5B 0xAB 0x02 0x88 0xF3 0x1C 0x3E 0xB0 0x75 008 0x1G 0x23 0xCT OxdE 0xBB
pdChallenge Signature Valid§ v chorenge Avm

FIGURE 8.69: SUCCESSFUL CHALLENGE AUTH VALIDATION

GRL-WP-TPR-C3 User Guide Rev. 8.1
© Granite River Labs 2023 Version 8.1, Mar 2023. Updated 03.27.2023 Page 80 of 93



http://www.graniteriverlabs.com/

U

8.6 JSON Report Analyzer

The GRL-C3 Browser App Report Analyzer screen allows the user to view, configure and manage
report logs in the JSON file format. The JSON report log will be automatically generated after

completion of a test run.

graniteriverlabs.com

b“;:q:‘i"" JSON Report Analyser

Expand Al
£ a-
9 Exerciser N
Test ~ Test Execution
B —Configuration
~ Report Remark
“ Test Tool Info
‘ Results
~ DUT Info
o ~ Testing Seopes
v Info
B
E=° authenticator

o Help

Reportjson

@ TP BH oD &

FIGURE 8.70: JSON REPORT ANALYZER SCREEN

The JSON Report Analyzer screen will display the results and configuration log of the most recent
test run as shown in the Figure 8.70 example above.

8.6.1 Expand Data Fields in JSON Report

The report log has multiple fields that the user can expand to view data under each field. To

expand all fields, slide the
below.

Expand All

toggle button as shown in the Figure 8.71 example

JSON Report Analyser ® ZVF Bo &
S o7 oo | RO b o B
A Testlab o o cone o G (gmanciione)
[ e | on
[ [ -
TestEngineer [ o [
Email | Wy @oraniteriveriabs in | yc@oraniterveriabsin xyx@oraniterivertabs i
Remarks none n none
A Test Execution o OO o 0O
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TD_5 2.2 TEST_PTX_CPX_CFG_S02_ILL 007 TD_5 2 2 TEST_PTX_CPX_CFG_S02_ILL_007
TD_5 2 2_TEST_PTX_GPX_CFG_S02_ILL 011 TD_5 2 2 TEST_PTX_GPX_GFG_SO2_ILL 011
TD_5 2 2 TEST_PTX_GPX_GFG_S02_ILL 015 TD_5 2 2 TEST_PTX_GPX_GFG_S02 ILL 015
TD_5 2 2 TEST_PTX_GPX_CFG_S02_ILL 017 TD_5 2 2 TEST_PTX_GPX_CFG_S02 ILL 017
D_5 2 2 TEST_PTX_GPX_CFG_S02_ILL 020 TD_5 2 2 TEST_PTX_GPX_GFG_S02 ILL_020
TD_5 2_6_TEST_PTX_GPX_CFG_S03_ILL 020
0,525, TEST_PTX PP S04 27 To.5.2.5.TEST T PP S04 27 | o.0.20 7 P oo v sot o
TD_5 2_8_TEST_PTX_GPX_CFG_S04_ILL 028
o020 TSP oPoro St 29 To.5.2.5_TEST P P P S0 29 | T.5.2..1e57 P o cr son e
o020 TSP o cPo_SH L o9 To.8.23_TEST P o P S0 g0 | 7.5.2..re57_pre o sor o
TD_5 2_9_TEST_PTX_GPX_CFG_S04_OPT_001 | TD_5 2 9 TEST_PTX_GPX_GFG_S04_OPT_001 | TD_5 2 9 TEST_PTX_GPX_GFG_S04_OPT_001 g

FIGURE 8.71: EXPAND ALL DATA FIELDS EXAMPLE
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To expand only a certain field, just click on the drop-down arrow of the respective field to view the
data under that field only.
8.6.2 JSON Report Data Fields Definition

The data fields in the JSON report log are based on the test configuration made by the user in
Section 8.3, Test Configuration. Each of these data fields can be defined as follows:

8.6.2.1 Test Lab Field

Under the Test Lab field, the user can view details of the test laboratory used to run the test cases
which includes the following:

e Lab Name: Name of the test laboratory.

e Lab Location: Location of the test laboratory.

e Lab Manager: Name of the personnel in charge of the test laboratory.

e Test Engineer: Name of the engineer running the tests.

e Email: E-mail contact of the personnel to be reached in regard to the test run.
e Remarks: Any remarks made on the test run.

See example in Figure 8.72 below.

JSON Report Analyser LePV BE X

P
&
g

~ Test Execution
~ Report Remark

~ Test Tool Info

~ DUT Info

~ Testing Scopes

600080
) ©
0
-}
-}
°
-}
-}
0
0
-}
-]

‘ ~ Digital Signature Info

FIGURE 8.72: TEST LAB DATA FIELD

8.6.2.2 Test Execution Field

Under the Test Execution field, the user can view details of the test run and related information.
These include the following:

e Project ID: Name of the test project.

e Report Sequence: Sequence in which is the test report was created.
e Test Scope: List of test cases that have been run.

e Test Result: Aggregate of the overall test results (% pass, fail, etc.).

e Creation Time: Time when the test report was created.
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e Spec Version: Version of the Qi specification that the test cases referred to.

See examplein Figure 8.73 below.

150 hepor A c-azrime-

soceoe
i
i}
e
i
8
-]
8
8

occoce ococo ocooe
e C e

FIGURE 8.73: TEST EXECUTION DATA FIELD

8.6.2.3 Report Remark Field

Under the Report Remark field, the user can view remarks of the test run that have been added to
the test report. See example in Figure 8.74 below.

Note: Report Remark is the only data field that can be edited by the user. Refer to Section 8.6.4 on
how to edit the data field.

JSON Report Analyser L = @ P 0@ &

H

¢
0
¢
0
¢

g0 o0
sooefiJece:

0

0

0
8800

8

L]

0
s000

0

L]

L]

FIGURE 8.74: REPORT REMARK DATA FIELD

8.6.2.4 Test Tool Info Field

Under the Test Tool Info field, the user can view details of the tester hardware used for testing
(e.g., GRL-C3). These include the following:

e Test Tool Manufacturer: Manufacturer of the tester hardware.
e Model Name: Tester hardware model.
e Serial Number: Serial number of the tester hardware.

e Last Calibration Date: When the tester hardware was last calibrated.
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e |sCalibrated: Whether or not the tester hardware has been calibrated.

e Software/Firmware / Hardware Version: Software, firmware & hardware version numbers
of the tester hardware.

See example in Figure 8.75 below.

JSON Report Analyser X e T F BO
Expand All V13 INDIESEMI 5791 GRL C3 FinalReportjson (15/03/2023, 1200-.. X V13 INDIESEMI 5791 GRL C3 FinalReport 1json (15032023, 20.. X | V15 INDIESEMI 5791 GRL C3 FinalReport 2 son (15022023 .. X Final Report
v Testlab [ < J: ]
© Test Execution o 00
v Report Remark o O
~ Test Tool Info O O T () (Grzisen)
= = [o e
| GRLWP-TPR.C3 | GRLWWP-TPR.C3 | GRLWWP-TPR.C3
I GRLC32019023 I GRLC3 2019023 I GRLC3 2019023
202

|v |v |v

[ z1e [z |

I|nuzs IlﬂHEs Iwuzs

I s I €2 I

o o NDIE SN 572501V 15 o i sEwr g5 251 v 13

~ Testing Scopes 0O oo o o0 0 o o0e o
~ Digital Signature Info e O L 2] (2]

FIGURE 8.75: TEST ToOL INFO DATA FIELD

8.6.2.5 DUT Info Field

Under the DUT Info field, the user can find details of the device under test, which include the
following:

e DUT Type: DUT type of either power transmitter or receiver.
e Brand Name: Brand of the DUT.

e Product Name: Vendor-defined name of the DUT.

e Qi-ID: Qi identification of the DUT.

e Serial Number: Serial number of the DUT.

e Power Profile: Power profile of either “BPP” (Baseline Power Profile), “EPP” (Extended
Power Profile) or “EPP5” (Extended Power Profile 5) as supported by the DUT.

e Specification Supported: Qi specification as supported by the DUT.
e Base Station Details: Capabilities of the Base Station under test DUT.
e Mobile Device Info: Capabilities of the Mobile Device under test DUT.

See example in Figure 8.76 below.
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FIGURE 8.76: DUT INFO DATA FIELD

8.6.2.6 Testing Scopes Field

Under the Testing Scopes field, the user can view the list of executed test cases with their

respective results, overall test results and the option to view details of each test case. See example
in Figure 8.77 below.
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2. 17.TEST.PTK CPY_CFG.S05.1LL.013 Ineorcuzie|
TD.6.2.17_TEST_TX £PX_CF6.SO5 1101 nearcuzie|

TD.8.2.17.TEST_PTX.CPK CFG 505 L 015

| TEST PN CPK_CFG SOS 1LLO16

TD.8_2.18_TEST_PTX_CPK_CFG_S05 1LLOYT
TD.B.2 18 TEST_PTY.CPK_CFG.S0S ILLOIB s
 TEST_PTX.CPK_CFG.S05 ILLOIS Fai

TEST_PTX CPK_CFG.

w020

 TEST_PTX CPK_CFG.S05 ILL021

 TEST_PTX_CPK_CFG_505.1LL.022

 TEST_PTX CPK_CFG_5051LL.023 insenciusive|

TD.5.2 18 TEST_PTX CPK CFG 505 ILL 024

R A R R R}

nsenclusive|
TD.6.2.18_TEST_PTK CPX CF6 505 1LL 625 P
2.18_TEST_PTK_CPX CF6_S05.1LL026 nsenclusive|
TD.6.2.18_TEST_PTK CPX CF6_S05.1LL 027 ncanclusie|
TD.6.2.18_TEST_PTK CPX CFG_505.1LL028 Pass
. Pass
~ Digital Signature Info 2 o

FIGURE 8.77: TESTING SCOPES DATA FIELD
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To view details of a test case, click on the View Details icon ® of the respective test case. This
will display the signal trace plot along with the Packet transaction log for the test case. An
example is shown in Figure 8.78 below.

Also see Section 8.6.3, Load Multiple JSON Report Files for more details when loading and comparing
between multiple JSON files.

JSON Report Analyser

Testscope Details

Tetin Tethame
V12_INDIESEMI_S784_GRL_C?_FinslReportjson TD_5_2_8 TEST_PTX_CPX_CFG_S04_ILL 077 TD_s_3_8 TEST_PTX_CPX_CFG_S04_ILL 027

Signslplot

@
@R G
Timesiamp Facket Ty Facket Sutype Packet Duraion Rew ita
= rallli: = =l
1802002, 115410 sk Sinal_Srength 2170 01t e [}
oz, e sk Fp— 27m 0t e
o920, 15411 = Icenttesion um 7100306100 0:30.060 D205
5020, 1341 sk ceresion s 0710813010680 04T 0.0
1802002, 13611 e SanalSrergh 2170 ox1 0040108
150220, 15412 sk Sl S 2m 0t it 038 L
i
]

FIGURE 8.78: VIEw TEST CASE DETAILS

8.6.2.7 Digital Signature Info Field

Under the Digital Signature Info field, the user can find the Encrypted Hash 256 Bits algorithm and
Test tool public key of the Qi DUT.

JSON Report Analyser X @ TV B O
Expand AN V13_INDIESEMI_5791_GRL_C3_FinalReportjson (15/0.. % V13 INDIESEMI 5791 GRL C3_FinalReport 1json (1s.. % V13 INDIESEMI_S791_GRL C3 FinalReport 2 Final Report
v Test Lab o o o o G
~ Test Execution O 00 [ N 1] [ W 1]
~ Report Remark o O (1] [ 1]
~ Test Tool Info o O @ v nin) @ G cbamimurin) @ =
¥ DUT Info o o @ @ (moresem ez an
~ Testing Scopes 0O 00 0 o 0 0 o 000 o
~ Digital Signature Info o O [2] [2]
Encrypted Hash 256 Bits MvBhawyWIWRI458snwzYrSINVCWdEr8Z71as57XLvy3S qfdinRSAHBVfPAsSTpm3nsjCrY+ca+0DnCti mwSX2pvMH. SLw+EPDJol4mY 82 TNmEIDjKIShg+dLwz
Test Tool Public Key VSPPZZ4r5zhM3aST5i33I6wgQKIYR1y/QVE+H2NOJSE] . VSPPZZArSzhM3riaSTSISHEmgQIkIYR1y/QVE2NOISEl . VSPPZZ4rSzhM3raSTSI336wgQkIYRIyIQ

FIGURE 8.79: DIGITAL SIGNATURE INFO DATA FIELD
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8.6.3 Load Multiple JSON Report Files

The user can load multiple JSON reports from existing JSON files and compare the results. To load
the JSON report files, follow the steps below.

1. Click on the Uploadicon L. atthe top right of the JSON Report Analyzer screen as

shown in Figure 8.80 below.

JSON Report Analyser @ » P B O &

Expand AN Report json

FIGURE 8.80: UpPLOAD JSON REPORT ICON

2. The following pop-up window will appear as shown in Figure 8.81. The “Local File”
panel on the left will show the list of all JSON report files that have been generated
from previous test runs and stored in the default file location. The user can select one
or more of these files and click on the Upload button on the bottom right of the
window.

Alternatively, the user can drag and drop JSON files from the list on to the “Drag and
drop” box on the right and then click on the Upload button.

If the required JSON files are stored in another directory other than the default file
location, click on the “Drag and drop” box to browse for the files. After selecting the
required JSON files, click on the Upload button.

JSON Report Analyse x

Upload JSON x
el Local File B | Drag and drop
Test Execution ~v & O Report ae
+ & [ GRL V13 090123_152219
v Report Remark & B V13_Run1_GRL_001_080123_152631json (533,19 KB)
> O O Project_V13_060123_150458
v Test Tool Info > O [ Project_V13_060123_145459

> O [ Project_V13_060123_124932
> O [ Project V13 060123_124522
> O [0 Project_V13_060123_114640
> O O Project_V13_060123_114454
Digital Signature Info > O O Project V13 050123 181109
> O [ Project_V13_050123_160303
> O [ Project V13 050123 175948
> O [0 Project_V13_050123_174710
> O 0 Project V13_050123_173857
> O [ Project V13 050123_173701
> O O Project_V13_050123_172214
> O [ Project V13 040123 180647
> O [0 Project_V13_040123_180502
> O 0 Project V13_040123_160334
> O [ Project V13 040123_180051
> O O Project_V13_040123_173044
> O [ Project V13 040123_165522
> O O Project V13_040123_150950
> O 0O Project V13_030123_165856
> O [ Project V13 030123_165745
> O O Project_V13_030123_165628
> O [ Project V13 030123_165458
> O [ Project_V13_301222_174430
> O O Project_V13_301222_174321
> O O Project_V13_301222_174207

~ DUT Info

v Testing Scopes

& Upload (1)

FIGURE 8.81: SELECT JSON FILES TO UPLOAD

3. After clicking on the Upload button, the selected JSON files will be loaded on to the
JSON Report Analyzer screen as shown in the example in Figure 8.82 below.
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VI3 GRL. €3 FinalReport json 20239 % V13 GRL €3 FinalReportjson 30372023 210052 % V13 GRL €3 FinalReportjson 02, 2122 % Fina Report
o O o
[ X ] wro)| | @ €@
o O || O

~ Test Tool Info o| o o “ o

~ DUT Info o © o o [emblealcn)

~ Testing Scopes 000000 0060 o 00000

~ Digital Signature Info o © (2] [ 2]

FIGURE 8.82: JSON FILES LOADED ON SCREEN EXAMPLE

8.6.3.1 Compare Multiple JSON Report Files Results

When expanding the Testing Scopes data field (as described in Section 8.6.2.6) and clicking on the
View Details icon ® of the respective test case, the user can slide the Compare Reports toggle
button Ceme==Rerets @0 to compare the results between the loaded JSON files.

In the example in Figure 8.83 below, the user can select any of the loaded JSON files (as indicated
by “1”,“2” and “3”) to view and compare the results for a particular test case.

JSON Report Analyse

>
[

™
[=]

~ Testlab

=X

packet Sbpe
3 raflliom 2

FIGURE 8.83: SELECT AND COMPARE MULTIPLE JSON FILES RESULTS

8.6.4 Manage JSON Reports

Use the following icons & P L& ﬂl| on the top right of the JSON Report Analyzer screen
to configure and manage the JSON reports.
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JSON Report Analyser X @ )

Expand AN Reportjson

FIGURE 8.84: MANAGE JSON REPORT ICONS

e [Z —Click on thisicon to edit the JSON report. Note: Only the Report Remark field can be
edited (refer Section 8.6.2.3, Report Remark Field).

e Y —Click on thisicon to merge two or more JSON reports (refer Section 8.6.5 below).

. B Click on this icon to view a summary of the JSON report. An example is as shown in
Figure 8.89 below which displays the number of test cases with their respective test run
results for each JSON report.

Report Summary ®
Test resuits ()

s
9'3@'
€

<

e
v
G’(‘*
[ | Tela)\;.’ Pass @ Fail Inconclusive [l Not Run ,‘u,“

FIGURE 8.85: JSON REPORT TEST RESULTS SUMMARY EXAMPLE

The user can also switch to view the cumulative results for the test cases of each JSON

- Test report
report by sliding the “Test Results” toggle button to =<t repore o .

Report Summary ®
Testreports @)

24

MNumbar of Testcasos

ARl BRI
0

Total Pass Eail Inconciusive ot Run
V13_INDIESEMI_S791_GRL_G3_FinalReport json(R1) V13_INDIESEMI_5791_GRL_C3_FinalReport_1 json(R2)
V13_INDIESEMI_$791_GRL_C3_FinalReport_2.json(R3)

FIGURE 8.86: JSON REPORT TEST REPORTS SUMMARY EXAMPLE
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The user can download/save the report summary to an SVG, PNG or CSV file by clicking on = and
selecting the file type as shown in Figure 8.87 below. The user can find the saved report file in the
Downloads folder.

Report Summary b4
Test resutts (P

Download SVG

Download PNG
24

Download G5V

Humhor of Tostcasos
@

v
a
| | Totqku_. Pass | Fail Inconclusive [l Mot Run ,‘q“

FIGURE 8.87: JSON REPORT TEST REPORTS SUMMARY EXAMPLE

o 1 —Click on this icon to delete the JSON report.

8.6.5 Merge Results of Multiple JSON Report Files

After loading two or more JSON report files, the user can merge the results of these files into one
report as required. Follow the instructions below:

1. Click on the Mergeicon ¥ asshown in Figure 8.88.

JSON Report Analyser X e @ B o
Expand A1 i M Rer 0 VI3 INDIESEM son(S0a20Es 20.. K| Vi N e on Report d
Test Lab o o Gop) Gemnenione) @D G Gomenoe) @ Merge Icon
Test Execution o 00 (=N ] (=N -
Report Remark o O [ ] o

FIGURE 8.88: MERGE ICON

2. Thenclick on the Testing Scopes data field and select the test results from JSON Report
#1, JSON Report #2 and JSON Report #3 as indicated in the Figure 8.89 example below.
The selected test results will be reflected under “Final Report” as merged results.
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JSON Report Analyser JSON Report #1 JSON Report #2 ISON Report #3 T ey BboE X
€ sonasn (v uoresenn s Gou_cs imtportjon 2 20 = e B [ —— Imw Report I B
~ Testlab o 0
~ Test Execution O 00
~ Report Remark o O
* TestTool o o o
I oo w § Merged Results
© 00000 @00 00 Final report |2 s
TD_8.2.1TEST P, COX.CFGSOLIDX 002 - B o
T0.8.2.2 TEST PTX.CPX.CFG.502LL002 . ==
TD.6.2.2 TEST.PTX <P CFG 50211003 - 0e
TD_8.2.2 TEST PTX X CFG 50211004 - oe
TD.8.2.2.TEST pTX_ 0P PG 021007 o | opes o
TD.5.2.2 TEST.PTX PI.CFG 0201 v | Oorus 0e
TD.8.2.2 TEST.PTX P CF.S02 U015 - o
TD_8.2.2 TEST STX.CPU.CFG 502017 > oe
TD.6.2.2 TEST.PTX (P CFG.502.11020 - 0e
TD_8.2.6_TEST_STX CPY.CFG.SO3IL_ 014 oe
TD_8.2 6 TEST.STX_CPU_CFG 011015 te
TD_5.2.6_TEST_FTX CPY.CFG 503016 0.
TD.8.2.6_TEST.PTX CPX.CFG SO 018 o
TD_8.2.6_TEST PTX CPU.CFG 50111020 o
To.52.8 7T P GPK €76 04 L 27 - - e
TD.5.2.6_TEST PTX X CF5 S04 1028 test results - oe
TD.8.2.6 TEST.PTX P CFG S04 1028 - - oe
TD_8.2.6_TEST PTX_ P €F5 D4 1030 - . 0s
TD.5.2.5_TEST_STX CPU.CFG.504.0PT.001 - - o
TD_8.2.10TEST_I_COX_CFG 504 5CH.001 - 0e
TD.8.2_1L.TEST_PTY_CP3.cRG S04 P 002 - 0e
TD_5.2.12 TEST_PTU_COX_CF6 504 RES.01 - 0w
TD.8.2.13TEST_PI_COX_CFG 505 69 001 - oe
TD_8.2.14 TESTPTY_c5X 6 505 89012 - 0o
TD.5.2_1TEST_PT_CPX.Cr6;505.1 008 - - oe
TD_8.2 17 TEST_PI_COX.CF6 505 11008 - - 0e
TD.8.2_17TEST_PTY_coX_ 651511010 - . o
TD_8.2 17 TEST_PIX_CPX_CFG.SO5 1L 011 - - te

FIGURE 8.89: MERGED TEST RESULTS FROM MULTIPLE JSON REPORT FILES

3. Ifthe user wants to delete certain results in the final merged report, click on the Delete
icon ¥ for the respective result. The user can also delete all merged results by selecting
“Remove All”.

8.6.6 Download/Export JSON Reports

The user can download the JSON reports or export the reports to HTML or PDF files using the
following steps:

1. Click on the Download icon == at the top right of the JSON Report Analyzer screen as

shown in Figure 8.90 below.

2. Select “JSON” to download/save the reports as JSON files, or select “HTML” and “PDF”
to export the reports to HTML and PDF files respectively. Otherwise select “All” to save
the reports in all of these three file formats.

3. Then, click on the Export button. The user can find the exported/downloaded report
files in the Downloads folder.
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JSON Report Analyser

[roy——

< TestLab

 Test Exscution

~ Report Remark

 Test ToolInfa

< DUTInfa

 Testing Scopes
T0.8.2.LTEST.BT PP 50200 002
108,23 TEST PTX_CPK PG 5021082
10.8.2. TEST PTX.CPX 0V 5021 083
10.8.22.7EST PTG, 5021403k
TORLLLTISTSTX P SO 097
™

2 7esT PTX o 055 S92 Lo
TO.8.2.2 TESTPTX CPR CFG. 502 WL 015
10.8.2.2 TESTPTX X646, 562 UL o
TD.8_2.1 TEST STX. GO CF6 5821029
T0.8.2.6.TEST.PTH.CP.CFG 501 LL 0.
T0.8.8 5 TEST PTX CP.CFG SS1UL 015
T0.8.2.6 TIST PTX CPE.CFS. 501106
TD.8.2.6_TEST_PTX P P51
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DoOWNLOAD/EXPORT JSON REPORT FILES
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9 GRL-C3 Information and Help

The GRL-C3 Browser App Help screen allows the user to view the current version of the GRL-C3
Browser App as well as a brief description of the GRL-C3 tester hardware. The user can also access
customer support or download debug logs using the links provided.

graniteriverlabs.com

Connection
-

B Tt
O—Configuration

®Gﬁr_ﬁ&&mﬂjﬂs_ﬁdnuﬂ.ﬁ.ﬂrﬁk

Q-
) B
) @Emaucusmmersunnon

nnload Debug Logs

‘ Results

Report

[
E=° authenticator

- Report
ZO, Analyser

support

GRLWP TPR C3

App Version - 12,154
GRL-WP-TPR-C3: The instrument to run Wireless Power Base Station Compliance Testing.

Overview
+ Singe soluton forcomplance fesing of O Base Power (B°F) and Extanded Pover (EPF) profes
= Supports Qi Authentication tests as per version 1.3.
« Manual and fully automated modes for Compliance and R8D needs.
+ APt o custom test cass sumation

Description

GRLWP-TPR.C3 (GRL-C3} is the world's Qi wireless charging compl solution, GRL-C3 automates all required Qi Power Transmitter Compliance tests,
enabling to quickly run full i v test suites at the push of a bution. GRL-C3 is ideal for Qi R&D and compliance testing.

GRL-C3 charging offering two o ower Profile (BPP) up to 5W and Extended Power Profile (EPP) up fo 15W. GRL-C3 aiso supports
proprietary varieties of Qi wireless charging, providing fiexibility for developers to quickly verify products following Qi standards.

GRL-C3 supports the Tekironix DPOT000. dait Tektronix MSO5204. GRL's charging test solutions portiolio
provides a full range of testing capabilities for wired and wireless technologies including Qi, USB Power Delivery, and Qualcomm QuickChargeTM.

Features

Supports Qi speciication version 1.2.4 BPP & version 1.3 authentication for 8PP and EPP.
Single instrument for testing BPP and EPP power profiles of Qi wireless base stations
Fully automated for fast, accurate test execution.

« Optimal coil position identiication utiity for repeatable results

« Aufomated test case execution based on the selected col

Intuitive exxerciser mode for manual test execution and custom test case creation.

Butin USE power supply for testing base stations that require 2.5W.

« AP1 support for custom test case automation

+ Automatically generates comprenensive .odt, csv. JSON and htmi format test reports.

« Offine analysis and debug with saved waveforms

About Granite River Labs

The worle's leading Engineering Services and Test Automation Solutions fi /. GRL help and GRL began in 2010 with a vision to provide
digits interface technologies s they more comptex, and more Tooay, GRL has worked with hundlreds of companies.

from our woridwide fest facilites and R&D centers

For eddtional information or quesiions regarding Granits River Labs, including quotes, software and usat,

FIGURE 9.1: HELP SCREEN
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