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

Note: In order to have dccess 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-qgi-specifications.html

e  MPP Communication Protocol Version 2.0 (April 2023)

e  MPP System Specification Version 2.0 (April 2023)
e  MPP Power Transmitter (PTx) Test Tools Version 2.0 (October 2023)

e  MPP Power Transmitter (PTx) Compliance Tests Version 2.0 (October 2023)

e Qi-v2.0-mpp-comms-protocol-errata_september_2023.pdf

o Qi-v2.0-mpp-PTx-test-tools-errata_december_2023_draft.pdf

o  Qi-v2.0-mpp-PTx-compliance-tests-errata_december_2023_draft.pdf

e  Qi-v2.0-mpp-system-errata_december_2023_draft.pdf
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FOD
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This User Guide serves as the primary user documentation for the GRL-C3-MP-TPR WPC
Qi2 Wireless Charging Power Transmitter (PTx) Tester Hardware and Automation Test
Application. The subsequent sections describe the GRL-C3-MP-TPR tester hardware
initial setup as well as the features provided by the GRL-C3-MP-TPR automation test
application when connected to the GRL-C3-MP-TPR tester hardware.

SI No. Description
1 GRL-C3-MP-TPR Tester Hardware
2 Power Adapter
3 Power Cord
4 USB Cable (Type-A to Type-B)
5 USB Cable (Type-A to mini-B)
6 Ethernet Cable
7 SMB to BNC Cable
8 SMA to BNC Cable
9 GRL-C3-TPR-MPP1 / GRL-C3-TPR-MPP4 (TPR Coil with Glass Surface)
10 GRL-C3-TPR-MPP3 (Reduced Ferrite with Glass Surface)
11 GRx Magnetic Force Testing Coil
12 GRL-C3-MP-RFO1/ RFO#MPP1A / RFO#MPP1B (Disk Radius 15mm)
13 GRL-C3-MP-RFO2 / RFO#MPP2B (Ring)
14 GRL-C3-MP-RFO3 / RFO#MPP3A / RFO#MPP3B (Foil)
15 GRL-C3-MP-RFO4 / RFO#MPP4A / RFO#MPP4B (Disk Radius 22mm)
16 GRL-C3-MP-FO-HOLDER
17 Z Spacer — 0.5mm
18 Z Spacer - Tmm
19 Z Spacer - 2mm
20 Z Spacer — 3mm
21 Thermal Data Logger & USB Cable
22 Pico Ambient Temperature Measurement Probe
23 Short Fixture
GRL-C3-MP-TPR User Guide Rev 15.0
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24 Short Fixture Cable Board
25 Positioning Tool
26 Thermal Puck

GRL-C3-MP-TPR - WPC Qi2 Wireless Charging Power
Transmitter [PTx] Tester

Power Adapter

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

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

SMB to BNC Cable — Standard SMB to BNC cable used to
connect the oscilloscope channels to the SENSE
connectors (V_RECT/AC1/AC2) on the GRL-C3-MP-TPR test
controller.

GRL-C3-MP-TPR User Guide Rev 15.0
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SMA to BNC Cable

GRL-C3-TPR-MPP1 / GRL-C3-TPR-MPP4 (TPR Coil with
Glass Surface)

GRL-C3-TPR-MPP3 (Reduced Ferrite with Glass Surface)

GRx Magnetic Force Testing Coil

.—/\
./\.,
-
—

E-Load Firmware Update Cable

PicoScope 8-Channel Temperature Datalogger -
ThermoMux
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GRL-C3-MP-RFO1 / RFO#MPP1A / RFO#MPP1B (Disk
Radius 15mm)

GRL-C3-MP-RFO2 / RFO#MPP2B (Ring)

GRL-C3-MP-RFO3 / RFO#MPP3A / RFO#MPP3B (Foil)

GRL-C3-MP-TPR User Guide Rev 15.0
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GRL-C3-MP-RFO04 / RFO#MPP4A / RFO#MPP4B (Disk
Radius 22mm)

Foreign Object Holder

0.5mm Spacer

1mm Spacer

i S 3 Spacer Imm
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2mm Spacer

3mm Spacer

Positioning Tool

Thermal Puck
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This section describes how to get started with the GRL-C3-MP-TPR test solution for Qi
MPP Specification 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-MP-TPR automation test application on the
host computer (laptop or desktop) connected to the GRL-C3-MP-TPR 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 application to run properly. Make sure to clear the browser cache
before launching the GRL-C3-MP-TPR application.

2. Make sure the GRL-C3-MP-TPR 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@grlps.com.

1. Download the GRL-C3-MP-TPR application from http://grlps.com/download-
center/.

2. Run the installer by double clicking the extracted executable (GRL_GRL-C3-MP-TPR
_App_Vix.x.exe) and then click on the ‘Next’ button.

& GRL-C3-MP-TPR V2.220.0.15_25W Setup - >

Welcome to GRL-C3-MP-TPR
V2.220.0.15_25W Setup

Setup will quide you through the installation of
GRL-C3-MP-TPR V2,.220.0.15_25W,

Itis 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,

Mext = ] Cancel

FIGURE 5.1: START GRL-C3-MP-TPR APPLICATION INSTALLATION

3. Read and accept the license agreement by clicking on the ‘I Agree’ button.

GRL-C3-MP-TPR User Guide Rev 15.0
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& GRL-C3-MP-TPR V2.220.0.15_25W Setup - x

License Agreement -
Please review the license terms before installing GRL-C3-HMP-TPR ¥2,220.0,15_25W. b

Press Page Down to see the rest of the agreement.

GRANITE RIVER LABS |
SOFTWARE END USER LICENSE AGREEMENT .

INSTALLATION MOTICE: THIS IS A CONTRACT. BEFOREYOU
DOWMNLOAD THE SOFTWARE AND/QR COMPLETE THE INSTALLATION

PROCESS, CAREFULLY READ THIS SOFTWARE END USER LICENSE
AGRBEERMENT (YELIAYL BV MOWAKI NANIMG TUE SOETWARE ARN/NR

| If you accept the terms of the agreement, dick T Agree to continue. You must accept the
agreement to install GRL-C3-MP-TPR V2. 220.0.15_25W.

< Back Cancel

| )|

FIGURE 5.2: ACCEPT GRL-C3-MP-TPR APPLICATION LICENSE AGREEMENT

4. The software installation will then proceed.

| & GRL-C3-MP-TPR V2.220.0.15_25W Setup -

Installing -
Please wait while GRL-C3-MP-TPR V2,220.0. 15_25W is being installed. 6

| Extract: Microsoft.Extensions, Hosting. Abstractions.dll... 100%

Extract: Microsoft. Extensions. Configuration.dll... 100%:

Extract: Microsoft. Extensions. DependencyInjection. Abstractions.dll... 100%:
Extract: Microsoft. Extensions.DependencyInjection.dll... 100%

Extract: Microsoft. Extensions.DependencyModel.dll... 100%

Extract: Microsoft.Extensions.FileProviders. Abstractions.dll... 100%

| Extract: Microsoft. Extensions.FileProviders. Composite. dll. .. 100%

Extract: Microsoft, Extensions. FileProviders.Embedded. dll... 100%

| Extract: Microsoft. Extensions.FileProviders. Physical.dll... 100% |
Extract: Microsoft. Extensions.FileSystemGlobbing.dll... 100%:
Extract: Microsoft. Extensions.Hosting. Abstractions.dll... 100%

| < Back Next = Cancel I

I R R —

FIGURE 5.3: GRL-C3-MP-TPR APPLICATION INSTALLATION IN PROGRESS

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

GRL-C3-MP-TPR User Guide Rev 15.0
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Device Driver Installation Wizard
|
3¢ 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.
Bac [ Mext > ] Cancel
FIGURE 5.4: START GRL-C3-MP-TPR DEVICE DRIVER INSTALLATION
6. Upon completion, click on the ‘Finish’ button.
r
Device Driver Installation Wizard
it Completing the Device Driver
& Installation Wizard
The drivers were successfully installed on this computer! i a
device came with your software, you can now connect it to this
computer. § your device came with instructions, please read them
first.
Driver Name Status
% Pico Technology Ltd Da... Mot needed (Mo device for up I
%" Pico Technology Ltd (Wi... Readyto use
[ Finish ] Cancel
FIGURE 5.5: GRL-C3-MP-TPR DEVICE DRIVER INSTALLATION COMPLETED
7. Click on the ‘Finish’ button to complete the software installation.
GRL-C3-MP-TPR User Guide Rev 15.0
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& GRL-C3-MP-TPR V2.220.0.15_25W Setup —

Completing GRL-C3-MP-TPR
V2.220.0.15_25W Setup

GRL-C3-MP-TPR ¥2.220.0.15_25W has been installed on
your computer,

Click Finish to close Setup.

Show Readme

[ Finsh |

FIGURE 5.6: GRL-C3-MP-TPR APPLICATION INSTALLATION COMPLETED
8. The GRL-C3-MP-TPR application is now ready for use.

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

Note: Do not close this window except when you need to exit from the GRL-C3-
MP-TPR application.

F‘ GRL

MP-TPR

es\GRL\GRL-C3-MP-TPR\AppFiles

to shut down.

FIGURE 5.7: APP SERVER SCREEN RUNNING BACKEND OPERATIONS

2. The GRL-C3-MP-TPR application should launch after a few seconds on a browser
window with the appropriate port number. If for some reason the browser window

GRL-C3-MP-TPR User Guide Rev 15.0
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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-MP-TPR application when launched will display “Connection Setup” as
the landing screen as follows:

Test Setup Disgiam
D—Configuration
Tool Updates

‘ Resuits
short Fixture Setup ([ EEEREgY | Disconnect

[E3Pro o Update Shont Fixture Fimwars |
Module Name License Type
g

B e

B
=° autnenticator

2 B

FIGURE 5.8: GRL-C3-MP-TPR APPLICATION LANDING SCREEN

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

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

1. Install the GRL-C3-MP-TPR application on a Windows 10 control PC connected to
the GRL-C3-MP-TPR tester hardware.

2. Once installed, open the GRL-C3-MP-TPR application using the GRL-C3-MP-TPR
desktop shortcut.

3. Open a new 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.
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IP Address, for example, 192.168.1.11

Ethernet
(Wired/Wireless
Network)

Windows 10 Control PC (with GRL-C3- \ J fach book
MP-TPR Application installed) | ‘ Sl

Run GRL-C3-MP-TPR Application and connect to Ethernet Open new Chrome browser tab and navigate to,
GRL-C3-MP-TPR 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-MP-TPR Application

FIGURE 5.9: USING GRL-C3-MP-TPR APPLICATION IN CHROME OS

5.2.2 Using GRL-C3-MP-TPR Application in macOS

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

1. Install the GRL-C3-MP-TPR application on a Windows 10 control PC connected to
the GRL-C3-MP-TPR tester hardware.

2. Once installed, open the GRL-C3-MP-TPR application using the GRL-C3-MP-TPR
desktop shortcut.

3. Open a new 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 70 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.
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n
IP Address, for example, 192.168.1.11 )
N 4
Ethernet
(Wired/Wireless
Network)
‘/ Windows 10 Control PC (with GRL-C3- \ J// ‘\\

Apple MacBook

MP-TPR Application installed)

& e

Ethernet Open new Chrome browser tab and navigate to,

GRL-C3-MP-TPR Tester Hardware using IP Address, | (Wired/Wireless | EHRERE http://192.168.3.24.1:3.003/ o ‘
\ for example, 192.168.1.49 )/ Network) ‘\\ access GRL-C3-MP-TPR Application /

g > - 44

Run GRL-C3-MP-TPR Application and connect to

FIGURE 5.10: USING GRL-C3-MP-TPR APPLICATION IN MACOS
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6 Connection and Setup of GRL-C3-MP-TPR Tester
Hardware

Figure 6.1 below shows an example setup for testing a Qi MPP based power transmitter
DUT.

Control PC

Ethernet
Cable

MPP-TPR Coil

BSUT(DUT)

FIGURE 6.1: GRL-C3-MP-TPR HARDWARE SETUP FOR QI MPP BASED PTx DUT

The GRL-C3-MP-TPR application 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-MP-TPR tester hardware.

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

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

4, Connect the MPP Test Power Receiver (TPR) coil to the “Coil” connector on the
GRL-C3-MP-TPR tester hardware. Place the MPP-TPR coil on the BSUT / DUT.

6.1 Connect Power Supply to GRL-C3-MP-TPR Tester
Hardware

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

GRL-C3-MP-TPR User Guide Rev 15.0
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FIGURE 6.2: GRL-C3-MP-TPR POWER INTERFACE

6.2 Connect Ethernet Cable and Turn On GRL-C3-MP-TPR
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.

FIGURE 6.3: GRL-C3-MP-TPR ETHERNET CONNECTOR

Turn on the GRL-C3-MP-TPR tester hardware using the Power On/Off button on the front
of the tester as shown in Figure 6.4.
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FIGURE 6.4: GRL-C3-MP-TPR POWER BUTTON

Note: Ensure that the |_RECT connector is attached to the GRL-C3-MP-TPR tester
hardware before running tests, as shown below.

FIGURE 6.5: |_RECT CONNECTOR
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6.2.1 Verify GRL-C3-MP-TPR Tester Hardware Ethernet Connection

The Ethernet port on the control computer needs to be configured correctly for the GRL-
C3-MP-TPR 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 - O X
/> '& > Control Panel > Network and Internet > Network Connections v O Search Net.. P
Organize ~ = . 1 0
- -~ A
Ethernet & Ethernet 5
!_ Network cable unplug... y ! Network cable unplug...
x 3{4 TAP-Windows Adapter ... x 3{5 ASIX AX88179 USB 3.0 ...

[ VPN Connection g Wi-Fi
. -

=@ Disconnected CenturylLink9323
&” WAN Miniport (L2TP) dm Intel(R) Dual Band Wire...

5 items

|

FIGURE 6.6: NETWORK CONNECTIONS BEFORE CONNECTING GRL-C3-MP-TPR

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

4 Ethernet 5 Properties X
Networking ~ Sharing

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

This connection uses the following items:

£ Cliert for Microsoft Networks "
T File and Printer Sharing for Microsoft Networks

QoS Packet Scheduler

(CIM iniemet Protocol Version 4 (TCP/IPv4) |

[J 4 Microsoft Network Adapter Muttiplexor Protocol

4 Microsoft LLDP Protocol Driver

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

Install.... Uninstall Properties
Description

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

OK Cancel

FIGURE 6.7: ETHERNET PROPERTIES
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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:

IP address: 192 . 168 . 255 . 3

Subnet mask: [ 255,255 .255. 0

Default gateway: 192 ., 168 . 255 . 1
Obtain DNS server address automatically

(@) Use the following DNS server addresses:

Preferred DNS server:

Alternate DNS server:

[ validate settings upon exit Advanced...

o1 oo

FIGURE 6.8: ETHERNET PROPERTIES WITH TCP/IPV4 SELECTED

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.

Click on the “OK” button on the Internet Protocol Properties and close the Ethernet
Properties. Make sure the GRL-C3-MP-TPR 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-MP-TPR tester hardware to the computer’s Ethernet

port that was just set up. The network connections window should now look as pictured
in Figure 6.9 below:

‘& Control Panel\Network and Internet\Network Connections = [ X
1 '%& > Control Panel » Network and Internet > Network Connections v O Search Net.. R
Organize ~ Disable this network device Diagnose this connection b= i | e
— Ethernet —~ Ethernet 5
AL A i
- Network cable unplug.. — Network, Shared
e -
XK @ T1AP-Windows Adapter .. @ ASIX AX88179 USB 3.0 ..
[ VPN Connection -~ Wi-Fi
-~ L- 2 <
= s Disconnected ~ o CenturylLink9323
&” WAN Miniport (L2TP) ‘dm Intel(R) Dual Band Wire
4 items 1 item selected -

FIGURE 6.9: NETWORK CONNECTIONS AFTER SETUP AND CONNECTION OF GRL-C3-MP-TPR
The GRL-C3-MP-TPR 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-MP-TPR are communicating by going to the “Connection Setup” screen

GRL-C3-MP-TPR User Guide Rev 15.0
© GRL Platform Solutions 2026 Version 15.0, June 2026. Updated 06.09.2026 Page 29 of 117


http://www.grlps.com/

grlps.com

on the GRL-C3-MP-TPR application 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-MP-TPR Tester
Hardware
An external oscilloscope can be connected to the GRL-C3-MP-TPR tester hardware to

perform measurements. The GRL-C3-MP-TPR currently supports oscilloscope
measurements with the Tektronix DPO7000 and PicoScope 6403D oscilloscopes.

Connect the oscilloscope channels to the SENSE connectors (V_RECT/AC1/AC2) on the
front of the GRL-C3-MP-TPR tester hardware as indicated below using the SMB cable.

FIGURE 6.10: OSsCILLOSCOPE TO GRL-C3-MP-TPR CONNECTIONS

The user can use the default oscilloscope configuration file, “TekScope Settings” which is
available with the GRL-C3-MP-TPR application to load into the TekScope to perform
measurements. This config file is located in C:\GRL\GRL-C3-MP-TPR\TekScopeSettings on
the control computer.

6.4 Connect MPP-TPR Coil to GRL-C3-MP-TPR Tester
Hardware

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

GRL-C3-MP-TPR User Guide Rev 15.0
© GRL Platform Solutions 2026 Version 15.0, June 2026. Updated 06.09.2026 Page 30 of 117


http://www.grlps.com/

@EPL S umons
grlps.com

| \
12)cr |

Tester Status |

Power Profile- Coll Type
Modulation Status

FIGURE 6.11: MPP-TPR ColIL TO GRL-C3-MP-TPR CONNECTION

Note: Make sure to place the MPP-TPR coil on the DUT connected to a power outlet to
perform testing.
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Make sure to read, follow and adhere to the following guidelines when handling the Rx

coil.

1. Avoid Lifting by the Cable:
Always lift the Rx coil by its body. Do not pull or lift it using the cable, as this
may cause internal damage or affect performance.

2. Check for Cable Twisting:
While connecting the Rx coil to the GRL-C3-MP-TPR tester hardware or LCR jig,
inspect the cable for any twists. If the cable is twisted, gently straighten it
before proceeding to ensure proper operation and to avoid stress on the
connectors.

3. Align SMA Connectors Correctly:
Carefully align the SMA connector of the GRL-C3-TPR-MPP coil with the
corresponding mating connector on either the GRL-C3-MP-TPR tester hardware
or the LCR test jig. Do not force the connection as misalignment may damage
the connectors.

4. Hand-Tighten with Care:
Thread the connector onto the mating part and hand-tighten until resistance is
felt. Avoid over-tightening during this step to prevent thread damage.

5. Use the Correct Tool:
Once hand-tightened, place the SMA torque wrench firmly over the connector.
Ensure the wrench is fully seated to avoid slipping or rounding off the
connector edges.

6. Apply the Specified Torque:
Rotate the wrench clockwise, applying torque to the connector. Tighten until
the wrench "clicks", indicating the correct torque of 3.98 in-lbs (0.45 Nm) has
been reached. Stop immediately after hearing or feeling the click.

7. Avoid Side Load on Cables:
Ensure the cable remains free from tension or bending stress during and after
connection. Route cables cleanly to avoid pulling on the connectors.

8. Handle SMA Connectors with Care:
Always keep the SMA connector ends clean and capped when not in use.
Inspect for debris or wear before each use to maintain signal integrity.

9. Use Proper ESD Precautions:
When handling the coil or connecting to test equipment, follow ESD safety
guidelines to prevent electrostatic discharge damage.

10. Store Coils Properly After Use:
Place coils in protective cases or designated holders to avoid physical or
environmental damage when not in operation.
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7 Connection and Setup of GRL-C3-MP-TPR
Application

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

To connect the GRL-C3-MP-TPR application with the GRL-C3-MP-TPR tester hardware
using a dynamic IP address, do the following:

1. Connect one end of the Ethernet cable to the Ethernet port at the back of the
GRL-C3-MP-TPR tester hardware as indicated in Figure 7.1 below. Connect the
other end of the Ethernet cable to an available LAN port.

FIGURE 7.1: CONNECT ETHERNET CABLE TO GRL-C3-MP-TPR ETHERNET PORT

2. After the Ethernet connection has been successfully established, power cycle and
restart the GRL-C3-MP-TPR tester hardware.

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

GRL-C3-MP-TER

- TPR_MPP1
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Connection-Type Tester Status : Connected
Ethernet Serial Number : GRL-C3-MP-2024089
Scan Networ
= Qi Next Calibration Date = 11 September 2025
E ® Exerciser GRL-C3-MP-TPR IP Address Tester IPAddress  :  192.168.5.51
E Test Setup Diagram
O —Configuration
Tool Updates
Update Firnware License Info :
ﬁ Results 7
Module Name License Type
Short Fixture Setup : Disconnect
MPP 2.0 ACTIVE
@ PFO Data Update Short Fixture Firmware | MPP 2 1 ACTIVE
APP 21 ACTIVE
2.2 - MPP 25W ACTIVE

FIGURE 7.2: CONNECTION CONFIGURATION SCREEN AFTER SUCCESSFUL CONNECTION

4. Once the dynamic IP address is verified successfully, the GRL-C3-MP-TPR tester
hardware and application should now be connected as indicated by the tester
information display (“Tester Status”, “Serial Number”, “Firmware Version”, etc.).
You can now proceed with test configuration and execution.

5. 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
to the GRL-C3-MP-TPR 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-MP-TPR application revision, a new version of FPGA firmware
and E-Load code is provided. Use the following procedure to update the GRL-C3-MP-TPR
tester hardware’s FPGA and E-Load firmware.

6. Click on the Update Firmware button to update the GRL-C3-MP-TPR tester
hardware’s FPGA and E-Load firmware. Clicking on 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

Update Firmware

FIGURE 7.3: UPDATE GRL-C3-MP-TPR FIRMWARE BUTTON
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7.1 Update GRL-C3-MP-TPR Tester Hardware’s Firmware

Follow the steps below to perform firmware update for the GRL-C3-MP-TPR tester
hardware:
1. Click on the Update Firmware button and the following pop-up message will
appear (Figure 7.4 below).
e Using a standard USB Type-A to Type-B cable, connect the USB Type-B port
(for firmware update as indicated in the image) at the back of the GRL-C3-MP-

TPR tester hardware to the control PC (where the GRL-C3-MP-TPR application
is running). When connected, click “Ok” to proceed.

Update C3 Firmware / ELoad Firmware

Make sure the GRL-C3-MP-TPR is connected to the PC running the application server using the Ethernet cable provided. Please

| refer to the above image for details.
Firmware update : Connect USB A - B from PC to GRL-C3-MP-TPR Hardware

FIGURE 7.4: UPDATE GRL-C3-MP-TPR FIRMWARE— #1

2. The firmware update process will start and may take a few minutes to complete
(Figure 7.5 below).

Connection-Type

Ethernet

[ Scan Network

- Q-
E_? Srilorr GRL-C3-MP-TPR
192.168.255.1 & l Connect
o Test Setup Diagram
O —Ceonfiguration
Tool Updates

Update Firmware

E Results
Uploading Firmware In Progress. .

FIGURE 7.5: UPDATE GRL-C3-MP-TPR FIRMWARE—- #2
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3. A pop-up message will appear when the firmware update process has completed
successfully (Figure 7.6 below). Click “Ok” to proceed with E-Load firmware update
for the GRL-C3-MP-TPR tester hardware.

GRL-C3-MP-TPR Test Solution

X

FIGURE 7.6: UPDATE GRL-C3-MP-TPR 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-MP-TPR tester hardware to power cycle and reboot (Figure 7.7
below).

GRL-C3-MP-TPR Test Solution

Latest Eload Firmware versien 1.1 is already available in controller.
* Click Ok to ignore the Eload update, or click Cancel to update Eload again.

o

GRL-C3-MP-TPR Test Solution

X

FIGURE 7.7: UPDATE GRL-C3-MP-TPR E-LOAD FIRMWARE

5. After the GRL-C3-MP-TPR tester hardware has rebooted, connect the tester to the
application by clicking on the Connect button (Figure 7.8 below).

Please wait for the controller to finish rebooting.
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Cennection-Type Tester Status Connected
Ethernet Senal Number GRL-C3-MP-2023023

- Firmware Version 4.01.12/14

Scan Network

Next Calibration Date = 414 March 2024
GRL-C3-MP-TPR Tester IP Address 192.168.255.1
192.168.255.1 Q- Port 5002
Setup Diagram
Tool Updates
Update Firmware
License Info :
Module Name License Type
MPP PTx Compliance | PERM |

FIGURE 7.8: UPDATE GRL-C3-MP-TPR FIRMWARE- #5

6. The GRL-C3-MP-TPR tester hardware and application should now be connected
and ready for use with updated firmware.

In the event that the firmware fails to update automatically, a pop-up message will
appear as shown in Figure 7.9 below. Follow the procedure as given in the pop-up
message to update the firmware manually.

GRL-C3-MP-TPR Test Solution

X

Firmware update failed! Please update the firmware manually.

Manual firmware update procedure:

1. Connect firmware update USB port of GRL-C3-MP-TPR to the test PC using standard USB Type-B cable where GRL-C3-MP-TPR Test Solution
Application is running

2. Press the reset button on the back-side of the GRL-C3-MP-TPR controller

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

4. Copy all the files from "C:\GRL\GRL-C3-MP-TPR\Firmware_Files" folder into newly detected removable USB drive

5. Power cycle the GRL-C3-MP-TPR controller using the push button on the left top corner in the front panel of GRL-C3-MP-TPR controller
Note1. If Step-4 fails, format the GRL-C3-MP-TPR SD card's removable drive that appears in the Test PC after connecting FW update USB cable
Note2. If the above step(Note1) Fails, remove the SD card, connect it to the Test PC, and format it

FIGURE 7.9: MANUAL GRL-C3-MP-TPR FIRMWARE UPDATE PROCEDURE

a) Once the user presses on the Reset button at the back of the GRL-C3-MP-TPR
tester (as indicated in Figure 7.10 below), the control PC should detect a new
removable USB drive.
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FIGURE 7.10: GRL-C3-MP-TPR RESET BUTTON

b) Copy the files from “C:\GRL\GRL-C3-MP-TPR\Firmware_Files” into the newly
detected removable USB drive. Refer to Figure 7.11 below.

~ Firmware_Files

® New -

« > v

> @ Sethu - Personal

I Desktop

& Downloads

& Documents

PR Pictures
ssh
GRL-C3-MP-TPR
GRL-C3-MP-TPT

O Music

& videos

T % % % % % % %

24140113
Screenshots
% April 2023- latest

Project_MPP_240623_17

v [ This PC
> = 0S(C)
> wm New Volume (D)

> wm USB Drive (F)

5 items

x + ‘ == USB Drive (F:) X + g »
1) N Sort v = View ® New - © N sort = View - 4 gect
> ThisPC > OS(C) > GRL » GRL-C3-MP-TPR > Firmware.Files 2 > USB Drive (F) NG 2
- : C
Name Date modified Type Size & poc ; 2 Nem Type S
2 Documents ame e
Auth 1 Pictures - Auth e fe
d) soor IN F : | 25 ssh - System Volume Information
_] image.ub W suGRLCEMPTR  # [a soor BINF
@] PPS_ELOAD GRL-C3-MP-TPT  # [ imageub us
& start 09-06-2023 19:43 Shell Script © Music * & start Shell Script
B videos » [ pps_eL0AD BIN
T 24140013
" Screenshots

0 April 2023- latest

T Project_MPP_240623_17

v M This PC

) = 0s(C)

> = New Volume (D)

> w= USB Drive (F)
~ = USB Drive (7))

3 Auth
System Volume Inform

> W Network

6items

=]

FIGURE 7.11: CopY GRL-C3-MP-TPR FIRMWARE FILES INTO REMOVABLE USB DRIVE

c) Power cycle the GRL-C3-MP-TPR tester using the Power button on the front of the
tester as shown in Figure 6.4.

Note 1: If Step (c) fails, format the GRL-C3-MP-TPR SD card’s removable drive that
appears in the control PC after connecting the firmware update USB cable.

Note 2: If the above step (Note 1) fails, remove the SD card, connect it to the control PC
and format it.
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The various screens presented by the GRL-C3-MP-TPR application allow the user to
select, configure, run and generate reports from the CTS compliance tests for a variety of
Qi MPP based PTx 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.

Note: GRL-C3-MP-TPR also supports oscilloscope measurements with the Tektronix
DPO7000 and PicoScope 6403D scopes.

The GRL-C3-MP-TPR application Qi-Exerciser screen allows the user to configure and test
a specific sequence of Packets.

. Modulator Configuration B Exerciser Sequence Configuration t Sea 5 ® Vo
= st 128Ktz Modulation 3[mF v | ‘ Configure Packet Sequence Send Instant Packets
360kHz Modulation| ASK_DC_Mod~ | 126Kz @) 360KHz
&, Q- u
B9 boser o
ID/Config ] 1wake=s0
. mA loacl 50 mA Phase Repeat | Preamdle | gignal Strength (0x01) Cheosun X @
Count Count Error
Test ILim| Enable ¥ Slew 0 1 Payload. false
O —Configuration '
Slew rate configuration| 40 maf [ 100 ms I;*m'::'l Ls";"':” —
epeat | Preamble sum >
e = Identification (0x71) o] x Q Y T S—
Results Current Load: 50 mA 0 11 Payload:2-2-010E-1-1839B-0 false [
% | Get Temperature I' start=15 1 Sent=9.5 -
Amb Temp (0°) (@) @ Curentload -0 Repeat | Preamts | XD (0xB1) semn o
o o Count Count Error
FoTemp 0°) (@ B M cox Terrp (°CH S 0 0 1 Payload:FE-0-0-0.0-64-64.64-17 false
[&4 PFO Data Temp Diff (0.00°C) Time Elapsed  00:00:00 N
I(_smrﬂs 1_Silent=9.5 .
Enable Auto Negotiation Load Power Repeat  Preamble Checksum >
g i) | [ Configuration (0x51) e 9% G, Drag & drop
0 11 Payload'0-10-0-0-0-0-0-0-0-32-16.0- *+= | false
Report TPR Coil Configuration o file here
— - Negotiation| ] Lstart=15 1 Wake=40 t Silent=5.5 ]
Voltage Loop| Disable Set or
Reset Packet Sequence Set Packet Sequence
Ek Report Coil Type Browse here
=C, Analyser Rectified Voit| 12000 |mv [IESIVN o
Threshold Volt 1200 mv
=="Authenticator; Saved Caplure Files
Gain Linearization ni<aniev | (ENEER ﬂ P

FIGURE 8.1: QI-EXERCISER SCREEN

The following subsections describe how to set up and test the Packet sequence.

MPP Packet Trigger Setlings[ Instant Trigger ~ ~

MPP Controller Setlings[ Power Cycle Controller v]

FIGURE 8.2: CONFIGURE GRL-C3-MP-TPR

e MPP Packet Trigger Settings: Select the type of Packet trigger for the GRL-C3-
MP-TPR tester hardware by clicking on the Send button.

e MPP Controller Settings: Select to power cycle or perform a reset on the GRL-
C3-MP-TPR tester hardware by clicking on the Send button.
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Selected Profile : Magnetic Power Profile
Maximum Power| 5 W

FIGURE 8.3: SELECT DUT POWER PROFILE

The Power Profile panel displays the Magnetic Power Profile (MPP) (up to 15W) as
supported by the DUT. Note: The displayed power profile will follow the TPR coil type in
the Coil Type field (see Section 8.1.3 below).

¢ Maximum Power: Displays the default maximum power supported by the DUT
for the TPR coil in the Coil Type field (see Section 8.1.3 below). The user can
also select an available power value from the drop-down list if required.

TPR Coil Configuration

Voltage Loop| Enable ¥ Set
Coll Type 24
Rectified Voit. 12000 VA Set Volt a
Threshold Volt| 1200 mV
Crxcap| 710nF v Set
Gain Linearization Disablew
CRx Switching| Disable ¥ Set
Delta PLoss| Enable v | 3 Point calibrationw Set

FIGURE 8.4: CONFIGURE TPR CoiIL

e Voltage Loop: Allows the user to enable or disable power from PTx to be
increased or decreased quickly while still maintaining stable operation. Due to
request by the PRx to increase or decrease the PTx Vyoost VOltage or inverter
phase by sending the XCE packet to the PTx, the PTx will adjust the Vi, and
phase to increase or decrease the inverter drive based on the received XCE
value (XCEV).

Once configured, click on the Set button to apply the configuration for testing.

e Coil Type: Displays the coil type of the reference TPR to be used that is
compatible with the MPP Profile.

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

o Set Volt: Click on the Set Volt button to apply the configured voltage for

testing. If required, the user can select & to configure additional parameters as
follows:
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Q Threshold 2000 |mVv
Overvoltage DC Limit | 18000 |mV
Overvoltage AC Limit | 18000 |mV

Undervoltage Limit | 1000 |mV

Overcurrent Limit | 3600 |mA
Control Error Limit 128 |+~
A 2

FIGURE 8.5: CONFIGURE ADDITIONAL PARAMETERS
Click on the Set button to apply the above configuration for testing.
e Threshold Volt: Set the coil voltage limit for the TPR coil.

e Crx cap: Allows the user to select 710 nF or 174 nF for the resonant capacitor
(Crx) tuning in MPP default power, low power and nominal power modes. The
174 nF value requires lower Vi, to deliver higher power but with more ZVS risk
while the 710 nF value has less ZVS risk but requires higher Vi, to deliver
power.

Once configured, click on the Set button to apply the configuration for testing.

e Gain Linearization: Allows the user to enable or disable circuit gain
compensation when determining how much adjustment of voltage or phase is
needed.

Once configured, click on the Set button to apply the configuration for testing.

e Crx Switching: Allows the user to enable or disable Crx to be switched
dynamically by the PRx in nominal power mode and high power mode during
power transfer. Once the MPLA packet is sent, if the Crx is set to the 710 nF
value, the PRx will check if it needs to switch to the 174 nF value. Likewise, if
the Crx is set to the 174 nF value, the PRx will check if it needs to switch to the
710 nF value.

Once configured, click on the Set button to apply the configuration for testing.

e Delta PLoss: These drop-down fields allow the user to enable or disable the
Delta PLoss (APLOSS) which is a method to leverage the Mated Q-Deflection’s
early detection of a Foreign Object, and a new calibration procedure to monitor
the change in power loss estimates during power transfer. This helps to detect
the presence of Foreign Objects during power transfer. Calibration is performed
by collecting 3 or 4 data points across the Vet and Pt target range during the
initial power transfer phase or at <15 W.

Once configured, click on the Set button to apply the configuration for testing.
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Initial Load| 50 mA Load 50 mA
ILim Enable v 4 Slew
Slew rate configuration| 40 mA I 100 ms
Set Load Current Load: 50 mA
| Get Temperature
Amb Temp (0°C) . M® Currentload 0
FO Temp (0°C) . B Max Temp (°C) : 0
Temp Diff (0.00°C) Time Elapsed

| Enable Auto Negotiation Load Power @

FIGURE 8.6: CONFIGURE LOAD CONDITION

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

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

ILim: Allows the user to enable or disable the input current limit for the load.
Usually, the input current limit has an update interval of ILIM_TIME_MIN = 100
ms. The input current limit loop does not perform any adjustment while the
ASK (amplitude shifted keying) or FSK (frequency shifted keying) is active as the
rectifier voltage and ISNS output are perturbed by frequency change or load
change.

Slew: The Slew checkbox when enabled increases the load with the slew rate
as specified in the “Slew rate configuration” field.

Slew rate configuration: If the Slew checkbox is enabled, the user can enter the
slew rate value. For example, if the slew rate is 100 mA, the load will increase
in 100 mA steps.

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.

Note: The user needs to click on the Start Exerciser button (below the Qi
Exerciser screen; see Section 8.1.7) 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 trace acquisition panel on the right of the Qi-Exerciser screen or the
Results screen as shown in the below example:
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‘Modutator Conhguration
128Knhz Modulation' -3
360Knz Moduiation| A &
nitial Load[ 50 |mA Load| 714
iLim Enable v 2 sew

Slew rate configuration| 100 ma [ ms

ERTER Current Load: 714 mA

Get Temperature rr—
or GP Tes?
Amb Temp (0°C) hent Load -0

FoTemp (') @ . Wax Temp (°C) 10

Temp Diff (0.00°C) Time Elapsed
PR Coil Configurstion
Coil Type
Reciified Vo 12000 | mV &
Theeshoid Vot 1200 |mv
Tester Coil

PowerProfile

Selected Profile - Magnetic Power Profile
Maximum Power| 5 w

MPP Packet Trigger Seftings.

MPP Controller Seffings Power Cycle

Send Instant Packets

Configure Packet Sequence

1zKnz()  ds0knz

-]
IDiConfig || | Lwake=s0
Phase Repeat [ Presmtie [ Signal Strength (0x01)
% kil Payload:

| Lstart=ts ¢ Sient=a5
Repeat | Preamole | |gentification (0x71)

“0™ | 5 | Peayios020-0054-1-18398111

] Lstae1s ¢ saentss
A

E XID (@281
oo Payload FE-0-0-0-0-0-64-64-64-17
| Lstr=ts ¢ Silnt=85
Ropeat | Preamole | Power Control Hold OFf (0X06
Count | Coum
Payload 20

Configuration (0x51
Pay0800-10-0-0-0-0-0-0-1-32-16-D- ses

o
Negotiation|
Phase

tSient=2.5
GET (0x28)
Payload 0-0-PTx Extended Identifica s

Silent=8.5
ECAP (0x84)
Payload:0-0-1-1-0-0-0-2.3-0-0-0-17

e
GET (0x28)
Payload 0-0-PTx Extended Capanit

JLstaets L makeria ¢ suenress
Repeat GET (0x28)
Payload:0-0-PTx Power LSS ACCOU ses

e fam I T

Saved Capture Files:

grlps.com

Time[m:s:ms:us]
03:07:016:464

Description @ Yo

1383 Extended Control Ervor 0 GG

03:07:051:421 1384: ACK G@UUT

o

dended Control ENo

x

x

x (&

x @

x (&

x (£

x (&

x

x (£

Connection

80 setwp

. al
E? Exerciser

. Test
O—Configuration

@ Results
Report

- Report
BB, s

ak
=° Authenticator

o Help

ooc0000

Description

e 4 > AV ® @

il —

0as:300 .. oratec0

LA 1 R A R AL A8 o

@ Yo
Extended Control Eror 0 @I
1624- ACK @UUT

1686. Extended Control Error +1 GG

1691 Extended Control Ermor 0 @G
1602 ACK G@UUT

1693: Extended Control Error 0 @S

0 A R o i BV P S BRI 098

orsis00 2200 a28:100 0340000

FIGURE 8.7: LOAD FOD TEST EXECUTION EXAMPLE
To terminate the test run, click on the Stop Exerciser button.

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

e Enable Auto Negotiation Load Power: This checkbox when enabled allows the
PRx tester to draw the load as per the negotiation load set by the PTx in ECAP.
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Meodulator Configuration
128kHz Modulation 33nF v ﬁ.

360kHz Modulation ASK_DC_Modv | 4§

FIGURE 8.8: CONFIGURE CoOIL MODULATION

¢ 128Khz Modulation: Select the default capacitance value for the capacitive

modulator or the default resistance value for the resistive modulator when

operating at 128 kHz. The user can select 2] to enable the custom

“ASK_DC_Mod” MOD_DEPTH and MOD_BASE configuration in the “360Khz
Modulation” drop down.

Note: The exact MOD_DEPTH and MOD_BASE currents required for successful
communication will vary with the PRx operating conditions. At lighter loads, increasing the
MOD_BASE current can improve signal quality (i.e., SNR). When the PRx load fluctuates,
increasing the MOD_DEPTH current can improve signal amplitude. The user is encouraged

to dynamically adjust the MOD_DEPTH and/or MOD_BASE currents during operation to
maintain communications.

360Khz Modulation: Select the custom “ASK_DC_Mod” MOD_DEPTH and

MOD_BASE configuration for the ASK packets, the default capacitance value for
the capacitive modulator or the default resistance value for the resistive
modulator when operating at 360 kHz. If “ASK_DC_Mod” is selected, the user

can select ‘ﬁ to set the MOD_BASE and MOD_DEPTH currents as shown below.

128kHz Modulation 33nF A4 a.

360kHz Modulation ASK_DC_Modv | £§ Base|70 Depth; 50

N Y,
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L Crerser Seavence Configurion B
Configure Packet Sequence Send Instant Packets
128kHz @)  360kHz
a
ID/Config | £ wake=40
/| Repeat Preamble I Checksum -
Phase \/ ik i Signal Strength (0x01) e x G,
0 11 Payload: false
It_Stan-15 t_Silent=9.5
| Repeat = Preamble Bk Checksum -
P | co i Identification (0x71) s x G,
0 1 Payload:2-0-010E-1-1839B111 false
|t_sun-15 t _Silent=9.5
/| Repeat | Preamble Checksum -
< Count Count A0 (Uxd1) Error x G’
N 0 11 Payload.FE-0-0-0-0-64-64-64-17 | false 7
t Start=15 t_Silent=9.5
Repeat Preamble Configuration (0x51) Checksum

Negotiation t Start=15 t Wake=40 t Silent=9.5

Phase

7 Repeat = Preamble GET (0x28) Checksum S
Coum Count Error &

11 Payload:0-0-PTx Extended Identifica sse false

Reset Packet Sequence Set Packet Sequence

FIGURE 8.9: CONFIGURE PACKET SIMULATION TEST SEQUENCE

~
< Cou nt Count Error x I ,'
i | 11 Payload0-10-0-0-0-0-0-0-0-32-16-0- es= = faise |

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.

8.1.6.1 Configure Packet Sequence

X - ,
For each Phase, the user can select to delete an existing Packet. To configure an
- . . (& . .
existing Packet information, select which opens the following settings panel:
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r B
Configure Packet[ Signal Strength (0x01) v] Packet F‘hase[ ID/Caonfig Phase v] S
Timing Details
t Start ms t Wake ms t_SiIent ms
Preamble Cuunl Repeat CountlIl Corrupt Checksum |:|
Payload Details @;\

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

so Dot

FIGURE 8.10: CONFIGURE PACKET INFORMATION

e Configure Packet: Select the Packet type to be applied.

e Packet Phase: Select the default Phase type of either ID/Config, Power Transfer,
Negotiation or Ping Phase that corresponds to the selected Packet type.

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

a) If the ID/Config Phase is selected, the following settings are available:
o t_Start (ms): Set the time that elapses between Packets.

o t_Wake (ms): Set the time period after the DUT has initiated the
Digital Ping when the GRL-C3-MP-TPR tester hardware needs to
initiate the first Packet.

o t_Silent (ms): Set the silent time that elapses between the
transmission of Packets.

o Preamble Count: Set the number of preamble bits of the selected
Packet.

o Repeat Count: Set 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.

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

o t_Start (ms): Set the time that elapses between Packets.

o t_Wake (ms): Set the time period after the DUT has initiated the
Digital Ping when the GRL-C3-MP-TPR tester hardware needs to
initiate the first Packet.

o t_Silent (ms): Set the silent time that elapses between the
transmission of Packets.

o Preamble Count: Set the number of preamble bits of the selected
Packet.
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Repeat Count: Set 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.

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.

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

O

O

t_Start (ms): Set the time that elapses between Packets.

t_Silent (ms): Set the silent time that elapses between the
transmission of Packets.

t_Responsetimeout (ms): Set 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.

Preamble Count: Set the number of preamble bits of the selected
Packet.

Repeat Count: Set 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.

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

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

o t_Start (ms): Set the time that elapses between Packets.

o t_Wake (ms): Set the time period after the DUT has initiated the
Digital Ping when the GRL-C3-MP-TPR tester hardware needs to
initiate the first Packet.

o t_Silent (ms): Set the silent time that elapses between the
transmission of Packets.

o Preamble Count: Set the number of preamble bits of the selected
Packet.

o Repeat Count: Set 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.
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e Payload Details: 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

Cancel

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 .

8.1.6.2 Manage Packet Simulation Sequence (Configure Packet Sequence)

The user can choose to configure the Packet sequence when operating in 128kHz or
360kHz by selecting the Configure Packet Sequence tab and toggling the 128Khz / 360Khz
slider respectively.

- Exerciser Sequence Configuration -

(128Khz . 360Khz )
ID/Config l t_Wake=40
/| Repeat | Preamble ) Checksum 5
Phase | o i Signal Strength (0x01) e x @
0] 1 Payload: false
It_Start-ﬁ t_Silent=9.5
Repeat | Preamble | i i T1) Checksum %
) — e dentification (0x71) i x @
g 0 11 Payload:2-0-005A-1-1839B111 false
It_start=15 t_Silent=9.5
Repeat | Preamble ) Checksum .
< Count Count el Error x l .?,
0 11 Payload.FE-0-0-0-0-0-64-64-64-17 falze
l t_Start=15 t_Silent=0.5
/| Repeat | Preamble ) Checksum -
! — e Power Control Hold Off (0x068) = x @
0 11 Payload:50 false
It_start=15 t_Silent=9.5
Repeat | Preamble san 1 Checksum 5
¢ Count Count e e ) Error x | fl
N 11 Payload:0-10-0-0-0-0-0-0-1-32-16-0- see false
Negmiaﬁn | t_Start=15 t Wake=40 t_Silent=9.5
| Repeat | Preambie Checksum -
= < Count Count SRl Error x I ‘?'
I 0 11 Payload 0-0-PTx Extended |dentifica s== false
I t_start=15 1 Wake=40 1_Silent=0.5 v}
FIGURE 8.11: CONFIGURE PACKET SEQUENCE IN 128KHZz OR 360KHz
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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 8.1.6.1 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.

Configure Packet Signal Strength (0x01) * | Packet Phase D/Config Phase v
Timing Details
t Start| 15 ms t_Wake| 40 ms t_Silent| 9.5 ms
Preamble Count 11 Repeat Count| 0 Corrupt Checksum [J

Payload Details

Signal Strength Value (B0-b7:0)

st o

Reset Packet Sequence Remove All | Add Set Packet Sequence -

FIGURE 8.12: 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.

8.1.6.3 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.

Configure Packet Sequence Send Instant Packets

Configure Packet Signal Strength (0x01) v
Timing Details
t_Start| 15 ms t Silent, 9.5 ms Preamble Count 11
Repeat Count| 0 Corrupt Checksum [
Payload Details

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

2 Add in History Addto History || Set Default

S.No| Time Parameters Packet Header Packet Payload Actions

t Start=15 ey
3| 0 - Signal Strength (0x01 0
. t_Silem=95 L L ) E” x

T T

FIGURE 8.13: CONFIGURE AND SEND INSTANT PACKETS
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e Configure Packet: Select the Packet type to be applied.
e Timing Details: Displays the default settings for the selected Packet. The user
can also choose to enter custom values if required.
o t_Start (ms): Set the time that elapses between Packets.

o t_Silent (ms): Set the silent time that elapses between the transmission of
Packets.

o Preamble Count: Set the number of preamble bits of the selected Packet.
o Repeat Count: Set 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: 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-MP-TPR 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.

Add in History NS Add to History Set Default

S.No| Time Parameters Packet Header Packet Payload Actions

t Stat=15 ]
& - :
0 | Sient=g5 | Son Strengih (0x01) 0 (&%

FIGURE 8.14: ADD PACKET TO HISTORY TABLE

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

N
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

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 .
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8.1.6.3.1 Set Up Cloaking

Configure Cloak Phase

Cloak Entry Reason Generic = Send
Cloak Exit Type Natural Exit -

lllegal Packel Type

FIGURE 8.15: CONFIGURE CLOCK PHASE

e Cloak Entry Reason: Allows the user to declare a specific cloak phase of reason is
supported by the PRx DUT as stated in self-declaration by selecting the drop-down
menu and clicking on the Send button to send the selected clock entry reason
Packet.

e Clock Exit Type: Click on the Send button to send the clock exit Packet.

¢ lllegal Packet Type: Allows the user to select an “illegal” Packet that is not allowed
in a particular cloak phase.

The following example describes how to run a typical Packet simulation test sequence.

1. First, click on the Configure Packet Sequence tab and make sure that 128Khz is
selected on the slider as shown below. Then click on the Set Packet Sequence
button at the bottom.

( Configure Packet Sequence ] Send Instant Packets
=

B
ID/Config | t-wake-a0
Repeat | Preamble 5 } Checksum ey
Phase | jiesi ot Signal Strength (0x01 e x C’I
0 1" Payload false
I t_Start=15 {_Silent=9.5
Repeat | Preamble I i 7 Checksum 5
— Count Count dentification (0x71) e x @
0 1 Payload:2-0-005A-1-18398111 false
ILSlar(:15 t_Silent=0.5
Repeat | Preamble Checksum
Count Count XID (0x81) Error x I ,'
0 " Payload FE-0-0-0-0-0-64-64-64-17 false
| tstart=15 t_silent-05
Repeat | Freamble A o ) Checksum 3
| | i e Power Control Hold Off (0x06) e x C},
0 1 Payload:50 false
Il_stalt-lﬁ t_Silent=9.5
Repeat | Preamble Confiquration (0x51 Checksum &
Count Coun N ) Error x l 4,
0 11 Payload:0-10-0-0-0-0-0-0-1-32-16-0- ass false

Phase Repest | Preamble |  GET (0x28) Checksum

Cu.m ..ou'w i Error x E}I

Payload:0-0-PTx Extended Identifica see false
I t_Start=15 1_Wake=40 1_Silent=9.5
Reset Packet Sequence ‘et Packet ‘:;EqLIEI'ICIf %

FIGURE 8.16: SELECT AND SET 128KHZ PACKET SEQUENCE

2. Next, drag the slider to 360Khz and then click on the Set Packet Sequence
button at the bottom, as shown below:

Negotiation I lt Start=15 1_Wake=40 t_Silent=9.5
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- Exerciser Sequence Configuration -~

Configure Packet Sequence Send Instant Packets
o Tl
ID/Config | t-wake=a0
Ph. /| Repeat | Preamble nal Strenath (0x01 Checksum ‘
as€ < Count Count S Errar x I f'
b 0 | 1" Payload: | false
It_Start-ﬁ t_Silent=9.5
,,' Repaat | Preamble Identification (0xT1) Chacksum S
Cnunt Count ( ; Error x [:J!
11 Payload:2-0-005A-1-18388111 false
lt Start=15 t_Silent=0.5
Repeat | Preamble ¥ID (OB 1 Checksum 5
Cuunt Count I: ) Errar x I ‘:?'
11 Payload FE-0-0-0-0-0-64-64-64-17 1alse
lLStart 15 1_Silent=9.5
| Repeat | Preamble Power ntrol Hold Off (Ox Checksum »
Cnunt Count e Errar x | f'
_ " Payload:20 | false
It Start=15 t_Silent=9.5
| Repeat | Preamble Configuration (0x51 Chacksum £y
CnunT Count 9 ) ) Error x I il
1 Payload:0-10-0-0-0-0-0-0-1-32-16-0- === false
Negcha an lt Start=15 t Wake=40 Tt Silent=9.5
Phase | Repeal Preamble GET (0x28 Checksum 5
Cuunt Count ( :I Error x | &,
I 1 Payload:0-0-PTx Extended Identifica === | false
I t_start=15 1 Wake=40 t_Silent=9.5 ﬁ
Reset Packet Sequence Remove All m Set Packet Sequence ]‘

FIGURE 8.17: SELECT AND SET 360KHZ PACKET SEQUENCE

3. Click on the Start Exerciser button at the bottom of the screen to start the
test execution/simulation for the Packet sequence. The test run details along
with the signal trace acquisition will be displayed on the right panel as well as
in the Results screen as shown in the example below:
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Send Instant Packets

Configure Packet Sequence

128Khz () 360Khz

ID/Config I 1_Wake=40
Phase Repeat | Preamble |  Signal Strength (0x01) Checksum
Count Count 9 B Error x
0 11 Payload: false
|t_s1ar|:1s t_Silent=9.5
Repeat | Preamble dentification (0x71)
Count Count ) ﬂ" _ - x
0 Payload:2-0-005A-1-18398111
|r_smn=15 t_Silent=0.5
Repeat | Preamble XID (0x81) Checksum
Count Count : ‘_‘7 R x
0 11 Payload FE-0-0-0-0-0-64-64-64-17
It_s‘aﬂ=|5 t_Silent=9.5
Preamble | Power Control Hold Off (0x06) Checksum %
11 Payload:20
It_S1arl=15 _silent=9.5
Repeat | Preamble Configuration (0x51)
Count Count : ! x
11 Payload:0-10-0-0-0-0-0-0-1-32-18-0- aas
Negotiation | t_Start=15 t_Wake=40 t_Silent=0.5
Phase Repeat | Preamble GET (0x28) Checksum
Count Count i or x
0 11 Payload:0-0-PTx Extended |dentifica ses false

I t_start=15 1_Wake=40 t_Silent=0.5

Reset Packet Sequence m Set Packet Sequence

7

4

7

4

grlps.com

Descrip...

00:05: 34: Shutdown{f§)

00:05:111:647 Set_Load 50mAILim:Enabled{§§)

ac
3o

00:05:624:204 36: Ping Detected , MPP_TPR1[§)

trength 77 G @l

00:05:649:584  37: Fop: 360.75 KHz, DutyCycle: 52

00:05 ignal
00:05:685:464 | 39: Identification {2.0, 0x18395} EEED Q]
00:05:750:487  |40: MPP_Extended_ldentification (EXED/ QI

41: Power control hold off 20ms (GEEED @l

3
-

11

@ B o

=]

¥

Description

Connection
B sewp

=. Q-
E‘? Exerciser

00:45:405:162

253: Power Los: bunting {1.113W) €@/ Q1
254: ACK @UUT
255: Extended Control Error 0 6B/ @l
256: ACK @BUUT

257

Extended Control Error 0 @@

Test

O—Configuration i)

[

00:45:709-592

g Results
Repert

Report

E&

Analyser

Mlﬁ‘.‘“““r

al-
Authenticator

B

o -

00:00:000 00:05:700 00:11:400 00:17:100

Time (Sec)

TTITITIT

0028

- ACK @UUT

259: Extended Control Error 0 @/@Q

260: ACK @UUT

|

¥

500 0034200 00:39:900 00:45600 0051300 0057000

FIGURE 8.18: START RUNNING PACKET SIMULATION TEST SEQUENCE

4. When the test run has completed, the results will automatically be saved to the
following location— C:\GRL\GRL-C3-MP-TPR\Report)\.
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ST P liasaans RESEERS
; ; x
File save is in progress, please wasl
Juration Q S
00:23:228:769 QI 160: Get Request {PTx Extended Id
Configure Packet Sequence Send Instant Packets
00:23:259:080 UUT 161: Extended_Power_Transmitter_
128Khz 360Khz T
- Ql 1163: Extended_Power_Receiver_C
n
ID/Config | Wake=40 0 00:23:376:956 UUT 164: ACK @D
Phase RCEODE’\E'[ Fe;]qL e Signal Strength (0x01) ngtkcsrur“ x E’; 00:23:389:845 QI 1166: Get Request {PTx Extended C
unt Count Em
0 1 Payload false |
00:23:419:908 UUT 167: Extended_Power_Transmitter_
|l_5m""5 t_silent=9.5 00:23:474:121 Ql 169: Get Request [PTx Power Loss
Repeat | Preamble Identification (0x71 Checksum -
Count |~ Count Sl e Eno 4 C,/ 00:23:505:290 UUT 170: Power_Loss_Accounting_Para
( y 2-0-005A-1-18398 alse
00:23:544:026 QI 1172: Power_Loss_Accounting_Para
t_Start=15 t_Silent=9.5
Repeal | Preamble XID (0x81 Checksum N
Count Count D) Error x ' f
0 1 Payload FE-0-0-0-0-0-64-64-64-17 false
||,sxan=15 t_Sllent=9.5
Repeat | Preamble N ontrol Hold Off (0x06) Checksum Y
o St Power Control Hold Off (0x06, e x @
0 1 Payload:20 false
|1_sum‘15 t_silent=9.5
Repeat | Preamble Configuration (0x51 Checksum ~
Count Count onfiguration (0x51) N . Error x [:‘/
0 11 Payload:0-10-0-0-0-0-0-0-1-32-16-0- see false
Negotiation | t_Start=15 t_Wake=40 t_Silent=9.5
Ph: Repeat | Preamble GET (0x28) Checksum oy
o Count Count = x Error x l !
0 11 Payload:0-0-PTx Extended |dentifica sse false
-
I t_start=15 t_Wake=40 t_Silent=0.5 M
Reset Packet Sequence m Set Packet Sequence
Rocat Seerce
E‘fSaved Capture Files: C\GRL\GRL-C3-MP-TPR\ReportiEM_ConfigurationFi e_200623_113627 ) 00:00:00001:05:699 02:11:398 03:17.097 04:22:.796.05:28:495

Time (Sec)

FIGURE 8.19: PACKET SIMULATION TEST SEQUENCE COMPLETED AND SAVED RESULTS PATH

5. You can use the following buttons to manage the Packet simulation test
sequence:

G vt e

FIGURE 8.20: MANAGE PACKET SIMULATION TEST SEQUENCE

e Start Exerciser: Click on the Start Exerciser button to start or repeat the test
execution/simulation for the configured Packets. 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.

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.

e Save Sequence: Click on the Save Sequence button to save the current Packet
configuration to a file in the “C:\GRL\GRL-C3-MP-TPR\Report\” directory. See
example below:
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Start Exerciser Clear Capture

Heset Exerciser

Recall Sequence

Save Sequence

Saved Capture Files: C:AGRUGRL-C3-MP-TPR\Report\EM_ConfigurationFile_200623_113627

FIGURE 8.21: EXAMPLE OF SAVED CONFIGURATION FILE PATH

8.2 Test Configuration

The GRL-C3-MP-TPR application 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.

Connsction Tost Salection
b Setup
Project Name: Sampie -220 P
. @ Test Mode © Compliance
!L‘Emclsa
s © @ O we
Execute: s | @
Q Search Testcase Name
TPR Offset{r,z) Selection: & Selected -
B "
[y Prooa
&

SOF Section (7 (7@
Supported Specification
Supported Power Prafile
ApglicantName
ProductName
Parihumber
Qilp
Potential Load Power
Manufacturer Code
PTx referenca design
Supported Prolocols
Unpopulated slot numbers
SupportedPROPDataPackets
SuppontedSRAPROPDataPacksts
Supported GetRequests.

USBPowerSupplySupport
NFCTagProtectionSupport
GRQfxcapSupport
Authentication Suppart
WPID Support

HPM PingSupport
PTxinitiatedCloakSupgort
PTxinitiatedCloakExitSupport
UniqueldentifierSupport

IncreasedCoverThickness

220
MPP25
APPLE
Iphone
15Pius
1357
%
Ox010E
"2
Select
Salect
Select
Select

Select

Tester Configuration
v Repeat Test Cases @ 0 =
o PRMC Code 1 10E [ Load PooiDaua |
Ki_acwal_P1(0.0) @ 0
Ki_actual P2 (2.2) @ []
[| Enable Optimum Position
Enable Coil Remove/Placa popups
v W | Enable Ambient Temperature Check
Optimum Coil Position
= BSUT Name X000
- Cail Type MPP_TPR1 -
hs ( Get Optimum Position
= L Swebss |
o Test Lab Information
Lab Name
Lab Lacation
Lab Manager
Test Enginger
E-mail
Phane Number
Motes/Remarks

FIGURE 8.22: TEST CONFIGURATION SCREEN

Prior to accessing the test configuration, the user first needs to create a new project or
upload an existing project that was saved previously, as described in the following

sections.
Connection o Sejection
Setup

Supported S

- Supported Pc
E&' Q- Test Mode : Compliance
® Exerciser Create or Load Project
Quick Select:

Execute

TPR Offset(r,z) Selection:

L e

You must Create New project or Upload
Project to proceed.

Potaential Loa

Manufacturer
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The following procedure describes how to create a new test project:
1. Click on Create New Project as indicated in Figure 8.23 below.

Test Selection

Project Name[ Create New Project ‘\’]_

Test Mode : Compliance G
oo —~ ~ ~ i

FIGURE 8.23: CREATE NEW PROJECT— #1
2. Set the following:

a) Enter the Project Name (allowed up to 15 letters and special characters) and
select the Test Mode as “Compliance” or “Pre-Compliance”.

Note: Select the “Compliance” test mode if the eSDF (Electronic Self Declaration Form) file
of the DUT is available. If the eSDF is not available, select the “Pre-Compliance” test
mode.

Create Project X

Project Name: | Sample (1]

Y Upload eSDF
Test Mode: mm Pre-Compliance | Selected - Compliance

FIGURE 8.24: CREATE NEW PROJECT— #2

b) If the “Compliance” Test Mode is selected, upload the eSDF file of the DUT
by dragging and dropping the file into the panel on the right or clicking on
the panel to select the file from the system. Then click on the Create
Project button at the bottom.

Create Project X
)
Project Name: | Sample ] 1
N Upload eSDF
Test Mode: m Pre-Compliance | Selected - Gompliance
SDF Section Tester Configuration
Supported Specification 220 v Repeat Test Cases @ 0 e |
Supported Power Profile MPP25 v -
o PRMC Code Ll |
ApplicantName
MPLA Offset @ 0 - mw
ProductName TPT
k_P1(0,0) )
PartNumber - o
kP2(22)@ 0
Qip

[[] Enable Optimum Position

Potential Load Power 25 v oW
Enable Ambient Temperature Check
Menufacturer Code ox
Enable Coil Remove/Place
pr———— coet . nable Coil Remove/Place popups
Unpopulated siot numbers Select v Test Lab Information
SupportedPROPDataPackets Select v Lab Name
Supported GetRequests Select ~ Lab Location |
SupportedSRQ/PROPDataPacksts Select ~ Lab Manager
USBPowerSupplySupport Test Engineer
NFCTagProtectionSupport E-mail
Phone Number
GRQ/xcapSupport
Notes/Remarks
B Authentication Support
|
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c) If the “Pre-Compliance” Test Mode is selected, select to either upload the
eSDF of the DUT (if available) or generate a default eSDF (Get Default ESDF)
by clicking on the respective checkboxes.

i. If the “Get Default ESDF” checkbox is selected, select the Power Profile
and Supported Specification of the DUT.

Upload ESDF © Get Default ESDF Upload ESDF © Get Default ESDF
PowerProfile MPP W PowerProfile . .
SupportedSpecification “
APP SupportedSpecification 201 -
MPP25
| | APP15 =i
epeat Test Cases @ APP25 T 220

FIGURE 8.26: CREATE NEW PROJECT— #4

ii. After selecting the power profile and supported specification, click on
the Get Default ESDF button. In the SDF Section, Tester Configuration
and Test Lab Information panels, configure the following parameters:

Note: Some parameters may change based on the selected power profile and
specification.

Create Project X 1
B
Upload ESDF © Get Default ESDF ¥
Project Name:|8ampln o PowerProfile MPP iy F
Test Mode: Compliance [HERE N IEL I Selected - Pre-Compliance Supportedspeciiication
r A I
SDF Section Tester Configuration I
Supported Specification 220 v Repeat Test Cases @ 0 =
Supported Power Profile MPP ~ e 1;
PP PRMC Code LO.E)da[r._;w_rl
ApplicantName
MPLA Offset @ 0 - mw
ProductName
k_P1(0,0)@ ] i
PartNumber
kP2(22)@ 0 U
Qlp I
["] Enable Optimum Position 1
Potential Load Power 5 v W
Enable Ambient Temperature Check P
Manutacturer Code 0x
Enable Coil Remove/Place popups
Test Lab Information
Lab Name
Lab Location E
Lab Manager I
Test Engineer 1
E-mail :
Phone Number |
Notes/Remarks |
\ J 0
Create Project

FIGURE 8.27: CREATE NEW PROJECT— #5
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SDF Section:

Supported Specification & Supported Power Profile: These are similar to the
“Power Profile” and “Supported Specification” drop-down fields as selected above.

Applicant Name & Product Name & Part Number: Enter the name of the test lab
personnel and name and part number of the DUT respectively.

Qi ID: Enter the Qi certified ID number of the DUT.

Potential Load Power: Select the maximum power up to 25W as supported by the
DUT.

Manufacturer Code: Enter the manufacturer code/part number of the DUT.
PTx Reference Design: Select the reference design type of the PTx DUT.

Supported Protocols: Select the “Extended Protocol” if the DUT supports the
Extended Power Profile (EPP).

Unpopulated Slot Numbers: Select any DUT slot(s) which are not occupied.

Supported PROP Data Packets: Select any proprietary Packets as supported by the
DUT.

Supported SRQ/PROP Data Packets: Select any SRQ proprietary Packets as
supported by the DUT.

Supported Get Requests: Enable the PTx DUT to send a GET request for the “6-PTx
Charge Status” packets if supported by the PTx.

USB Power Supply Support: Select this checkbox if the DUT supports USB power.

NFC Tag Protection Support: Select this checkbox if the DUT supports NFC tag
protection against any counterfeiting or unauthorized access.

GRQ/xcap Support: Select this checkbox if the DUT supports GRQ or XCAP Packets.

Authentication Support: Select this checkbox if the DUT supports the Qi
Authentication requirements.

WPID Support: Select this checkbox if the DUT supports WP-ID (optional receiver
ID for the Qi wireless charging standard).

HPM Ping Support: Select this checkbox if the DUT supports the High Power Mode
(HPM) ping.

PTx Initiated Cloak Support: Select this checkbox to enable cloak to be sent by
the PTx DUT.

PTx Initiated Cloak Exit Support: Select this checkbox to enable cloak exit to be
sent by the PTx DUT.

Unique Identifier Support: Select this checkbox if the DUT comes with the Unique
Device Identifier ID.

Increased Cover Thickness: Select this checkbox if the DUT has a thicker cover
than standard.
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Tester Configuration:

Repeat Test Cases: Select the number of times to repeat running selected tests.
PRMC Code: Set the Power Receiver Manufacturer Code (PRMC) ID of the MPP TPR.

Load Pool Data: This function allows you to use different power receiver
manufacturer codes (PRMC’s) other than the GRL-C3-MP-TPR’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.

Ki_P1 (0,0) & Ki_P2 (2,2): Set the inductive coupling factor, Ki, to be calculated in
the PRx at the P1(0,0) position and P2 (2,2) positions respectively.

Enable Optimum Position: Select this checkbox to enable the TPR coil to be placed
at an optimized position on the Interface Surface of the DUT for testing. Note: The
Optimum Coil Positioning data is required for this feature.

Enable Ambient Temperature Check: Select this checkbox to enable ambient
temperature to be monitored during testing.

Enable Coil Remove/Place popups: Select this checkbox to allow removal of coils
or placement of device accessories during testing.

Test Lab Information:

The “Test Lab Information” panel allows the user to enter information relevant to
the lab specifics used for running tests. Once tests have completed, the test
report can be viewed in the Report screen (see Section 8.3).

. . . Create Project
After configuring the above parameters, click on the button.

3. The new project will be created with the provided Project Name and Test Mode
as shown in the Figure 8.28 example below. The user can now proceed with the
test configuration.

Test Selection

T —

= L]
FProject Name[ Sample - MPP V2.1 ] o 4 Test Sequence: H |

Quick Select: @ @ @ 0/0 @

FIGURE 8.28: CREATE NEW PROJECT— #6
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The following procedure describes how to upload an existing test project that was saved
previously:

1. Click on the Upload Project icon as indicated in Figure 8.29 below.

Upload Project

Test Selection

Project Name: Sample-2.2.0

FIGURE 8.29: UPLOAD PROJECT— #1

2. If the required project file (.gproj file) was saved in the local file directory,
select that project file under “Local File” as shown in Figure 8.30 below.

| Upload Test sequence or Project X
wnees 14 [
[ : i Manufactul
a 01408 ‘ Upload Project(.gproj):
.' @® Local File: Product Ne
v Report u Model Nun
> O Project_MPP_070823_082832 QD

> O Project_MPP_070823_081139
= > O Project_MPP_060823_185550 Serial Num

> O Project_ MPP_060823_185220

= > O Project_ MPP_060823_184625
> O Project_MPP_060823_184357 SN
> O Project_MPP_060823_184215 Lab Locati
> O Project_ MPP_060823_184015 ab Marad
5> O Proiect MPP NANR23 1R3N39 ﬂ 1
Test Engini

Custom Location:
E-mail

Phone Nur
Notes/Rern

| P : I

FIGURE 8.30: UPLOAD PROJECT— #2

3. If the required .gproj file was saved in another location other than the local file
directory, select Custom Location and enter the project file path, for example,
“C:\GRL\GRL-C3-MP-
TPR\Report\Apple_MPP_100823_084915\Runi\ReferenceData\MPP_Run1_TestBac

kup.gproj”.
Note: Make sure to provide the project file name (MPP_Run1_TestBackup.gproj) in
the path.
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Upload Test sequence or Project X ‘
Megotiab W
Cloaking ) )
Upload Project(.gproj):
Send ATI
(U Local File:
Cloak Re
| Supporte
EDS Sup

@ Custom Location:

N3 | Fie path]{  C\GRLIGRL-C3-MP-TPRReportiApple MPP_100823 (i
Enab :

Enab . Upload
|

FIGURE 8.31: UPLOAD PROJECT— #3

4. Click on the Upload button and the selected project file will be loaded as

shown in the Figure 8.32 example below. The user can now proceed to
access/configure the project.

— ’ m QI Tost Power Receiver Application (2.0.0.52)

GRL-C3MP-TPR

Test Results Time[m:s:ms:us]

Connection
-2 o 00:15 T — -
Setup Test Progress: @ 1134 {;j 18134 5134 o o LRSS | 11 00:37:689:710 / AT - 4722.9ms
— Bl 0015059 Wiits7- Ack @ Rect: 11415V 0511 A; 5833 W

at v gAY [F =] o015 Qi ontrol Error +9 G
;‘? Exerciser v. @
QI 100: Extended Control Error +9 @)
g—Cm—‘V:"’mm - 0015 8 BT 101 ACK @D
81s 00:15:773.760 1 102 Extended Control Ervor +8 @
v k rate Fck of 1 9KHz
a a 00:15:807517 U103 @
ﬂ Resuts 00-16:023-109 @l 104: Extended Control Error +8 @
0016056739 T 105 Ak @D
" r 00:16: 331 ) 106: Power Loss Accounting {1.542w) @
eport
00:16:335:036 U 107: Ack @
00:16:528:331 @l 108: Extended Control Error +7 @
p Report
ES, anaiyser
- O
g»\u:nenbw.ur
-

0041150

FIGURE 8.32: UPLOAD PROJECT— #4

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

e Tester Configuration
e Optimum Coil Position
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8.2.3.1 SDF (Self Declaration Form) Section

SDF Section [# ('@
Supported Specification 220 w
Supported Power Profile MPP25 w

ApplicantName

ProductName TPT

PartNumber

QID

Potential Load Power 25 VoW
Manufacturer Code 0x

Supported Protocols Select A
Unpopulated slot numbers Select v
SupportedPROPDataPackets Select A
Supported GetRequests Select A

SupporedSRQ/PROPDataPacket
s

Select v

USBPowerSupplySupport
NFCTagProtectionSupport
GRQ/xcapSupport
Authentication Support

WPFID Support

128k HPM PingSupport
PTxInitiatedCloakSupport
PTxInitiatedCloakExitSupport
UniqueldentifierSupport

IncreasedCoverThickness

FIGURE 8.33: DUT SELF DECLARATION FORM MANAGEMENT

When creating a new project, once the user has uploaded the eSDF file or created a
default eSDF file, the SDF Section will be auto populated with the eSDF data read from

the respective eSDF file. The user can edit or export the eSDF data by clicking on @&
respectively.

To edit the eSDF data, click on & and the following pop-up window will allow the user to
make the required edits. Once done, click on the Update button to apply the changes.
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| Project Configuration X
|
| SDF Section Tester Configuration 8 |
| Supported Specification 220 < Repeat Test Cases @ 0 = |
Supported Power Profile MPP2E ~ .
l w B PRMC Code el
+ | ApplicantName
| MPLA Offset @ ] A 4 mw
| | ProductName TPT
k_P1(0.0) @ 0
PartNumber
1 kP2(22)@ 0
Qi
|| Enable Optimum Position
H Potential Load Power 25 v W
i Enable Ambient Temperature Check
| Manufacturer Code Ox
L4 Enable Coil Remove/Place popups
Supported Protocols Select W o popup
! Unpopulated slot numbers Salect w Test Lab Information
1
1 SupportedPROPDataPackets Select w Lab Name
Supported GetRequests Select v Lab Location
{ | SupportedSRQ/PROPDataPackets Select ~ bl e
i USBPowerSupplySupport Test Engineer
1 .
| NFCTagProtectionSuppart E-mal
Phone Number

GRQMxcapSupport
Notes/Remarks
{ |8 Authentication Support

WPID Support
B 128k HPM PingSupport

PTxlnitiatedCloakSupport

To export the eSDF data, click on @' to save the data to a JSON file in the system.
8.2.3.2 NOTAL Test Case Selection

MNotal Testcase

|:| 2407031 MPPPTX.POWVRECT.CONTROL
[ ] 240718-1 MPPPTX.PHYFSKMOD.TC3

FIGURE 8.34: NOTAL TEST CASE SELECTION

Note: The NOTAL test case selection is only applicable for the MPP V2.0.1 Certification
and MPP Power Profile.

To access the NOTAL test case selection panel, click on “Create New Project” and select
Certification as “2.0.1” and Power Profile as “MPP”. To apply the notal changes in test
execution for MPP V2.0.1 certification, select the checkbox for the respective NOTAL test
case and its corresponding tests as highlighted in Figure 8.35 below.
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Test Selec fion Form A Report Generation
Project Name: [sample| |@ certfication: 201 v
Project Name: sample -2.0.1 P'S BSUT Information
PowerProfie:|  wmee v | Manufacturer/Brand Name
Quick Select: @ ® @
e
Execute: Repeat: 0 - ic Model Number
(" Search Testcase Name | Supported Proprietary | Not supported QD@
TPR Offset(r,2) Selection: | All Positions Selected (3) - Get Request PTx Parameter support | Not supported Serial Number
= 1201 Power Transmitier Compliance Tests [ | |Unpopuiated Sk St ] Test Lab Information
[Digital Ping (8) (] PTxinitiated cloak exit Lab Name
= [EPower Delivery Requirements {23) [ Enable Coil Remove/Place popups T
[7.1 MPP.PTX POW.GUARANTEED_POWER P1 (WERSTR ) vl Optmum Poson
7.1 MPPPTX POW.GUARANTEED_POWER P2 (WEFsT#RI Lab Manager
[17.1 MPP PTX POW.GUARANTEED_POWER P3 (1eesTeRi [ Enable if sample supports Authentication -
[]7.1 MPP.PTX.POW.GUARANTEED_POWER P4 (WE=sTeR
L T-CONTROC P T oo Lo s E-mail
7.2 MPPPTX POWVRECT CONTROL P1 2 (ieesresi 40703-1 MPPPTX POW.VRECT CONTROL I Phone Number
7.2 MPP.PTX POW.VRECT_CONTROL_P1_3 (Wesses ] 2907151 MPPPTX PV TSKMOB TG3 NotesRemarte
7.2 MPP.PTX POW.VRECT_CONTROL_P1_4 (iEssTest
7.2 MPP.PTX POW.VRECT_CONTROL_P2_1 (WeesTes
7.2 MPPPTX POW.VRECT_CONTROL_P2_2 (WFFsTPRi Tester Configuration
7.2 MPPPTX POW.VRECT_CONTROL_P2_3 (WFFTPsi PRIIC Code
2 MPP.PTX.POW.VRECT_CONTRO! VErRTPR]
173 MPPPTX POW.MAX_GAIN_SWEEP _PROCEDURE werrest Optimum Coil Position
[]7.4 MPP.PTXPOW.OVP_DUE_TO_LOADDUMP_ON_RECEIVER P1 (WERTeR1
[]7.4 MPP.PTX POW.OVP_DUE_TO_L OADDUMP_ON_RECEIVER_P2 (FP#TeRi EEIV D ococ J
[J7.5 MPP.PTX POW.VRECT_LIGHTLOADLINE_CHECK_TC1 (WeRsTes1 Coil Type [ MPP_TPR1 v
[J7.5 MPP.PTX POW.VRECT_LIGHTLOADLINE_CHECK_TC2 (WFeTFR1 ( ot Optimom Por ]
[J7.6 MPP.PTXPOW.DITHER_FREQ_DEVIATION (FEFsToRT
7.7 MPP.PTXPOW.PR_MAX_P2 (eeieai
[]7.7 MPP.PTX POW.PR_MAX_P3 (ieereai Read Power Transmitter Capabil
[J7.7 MPP.PTX POW.PR_MAX_P4 (WPsereai
[17.9 MPP.PTX POW.RESTRICTED_MODE (Hessreai BSUT Name = Sample
[CIMPP Legacy Receivers (2) Major Version E
[ Communication Physical layer requirements (21) - -
] General Comms Test (1) Minor Version
[JPing and Configuration Phase Tests (7) PTx Device Identifier : 0x0000
[Negotiation Phase Tests {46)
[JPower Transfer Phase Tests (23) Potential Load Power 215 g
[ Cloak Phase Tests (27) [}
[ Crcate New Project T
Test Sele ion Form a Report Generation
Project Name: [sample |@ certiication: 201 v |
Project Name: sample - 2.0.1 | & - w BSUT Information
PowerProfie[  wee v | fated - Manufacturer/Brand Name
Quick Select: @ @ @ e
v Product Name
Execute: Repeat: 0 v ‘ Model Number
(7@ Search Testcase Name ) Supported Proprietary | Not supported - QD @
TPR Offset(rz) Selection: | All Positions Selected () v | | GetRequest PTx Parameter support [ Nat supported | Serial Number
= [12.0.1 Power Transmitter Compliance Tests | |Urpopuated Slats EE Test Lab Information
[Digital Ping (8) [ PTxinitiated cloak exit Lab Name:
OPower Dlivery Requirements (23) [] Enable Coil Remove/Place popups: T
[CIMPP Legacy Receivers (2) i )
= [ Communication Physical layer requirements (21) (] Enable Optimum Position Lab Manager
[J9.1 MPPPTX PHY.ASK_DEMOD ILOAD_P1 (Ne7#TFR1 ["] Enable if sample supports Authentication e —
[9.1 MPPPTX PHYASK_DEMOD.ILOAD_P2 (NEZsTFR? Notal Tostcase o
[9.1 MPPPTX PHYASK_DEMOD.ILOAD_P3 (NEZsTFR
[9.1 MPPPTX PHYASK_DEMOD.ILOAD_P4 (NEZsTFR [ 2407031 MPPPTX POV.VRECT GONTROL Phone Number
[9.1 MPPPTX PHYASK_DEMOD.RAC_P1 (WFFFTFs1 240718-1 MPPPTX.PHY.FSK.MOD.TC3 I Notes/Remarks
[9.1 MPPPTX PHYASK_DEMOD.RAC_P2 (WFFFTF&1
[9.1 MPPPTX PHYASK_DEMOD.RAC_P3 (WFreres
[J9.1 MPPPTX PHYASK_DEMOD RAC_P4 ( vFrsiesi Tester Configuration
[19.1 MPPPTX PHY.ASK_DEMOD.CAP_P1 ( uFFster1 PRMC Code
[09.1 MPPPTX.PHY.ASK_DEMOD.CAP_P2 ( Weesest
[09.1 MPPPTX.PHY.ASK_DEMOD.CAP_P3 ( Weesest Optimum Cail Position
[]9.1 MPPPTX PHY.ASK DEMOD.CAP_P4 (uerresi BSUT Name hooocx ‘
[]9:2MPPPTX PHY.ASK FCLKLOW (weesresi
[J9.2 MPPPTX PHY.ASK_DEMOD FCLK HIGH ( MereTeRi Coil Type [ MPP_TPR1 v
[9.3 MPPPTX PHY.ASK_PREAMBLE SHORT (WFFeTesi ( ot Optimum Posiion ]
[]9:3 MPPPTX PHY.ASK_DEMOD ASK_PREAMBLE LONG (REFsTeR
[19.4 MPPPTX PHYASK_ENCODING PARITYBITS (uPesresi
[]9.4 MPPPTX PHY.ASK_DEMOD.ASK_ENCODING. CHECKSUM ( WERsTeRt
Read Power Transmitter Capab
BSUT Name : Sample
[JGeneral Comms Test (1) Major Version 1
[JPing and Configuration Phase Tests (7) - -
[INegotiation Phase Tests (46) Minor Version
[JPower Transfer Phase Tests (23) PTx Device Identifier : 0x0000
[Cloak Phase Tests (27)
[JExtended Data Stream Tests (10) Potential Load Power 2 15 d
[JOther MPP Tests (3) [}

FIGURE 8.35: SELECT NOTAL TEST CASES

e 240703-1 MPP.PTX.POW.VRECT.CONTROL: Select this checkbox to apply the
NOTAL changes in MPP V2.0.1 test execution for the 7.2
MPP.PTX.POW.VRECT_CONTROL tests.

e 240718-1 MPP.PTX.PHY.FSK.MOD.TC3: Select this checkbox to apply the NOTAL
changes in MPP V2.0.1 test execution for the 9.6 MPP.PTX.PHY.FSK_MOD.TC3

tests.
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8.2.3.3 Tester Configuration

grlps.com

| | Enable Optimum Position

Enable Coil Remove/Flace popups

Enable Ambient Temperature Check

Load Pool
Data

Tester Configuration
Repeat Test Cases @ 0 =
PRMC Code
MPLA Ofiset @ -
Kk P1(0.0) @ 0
k P2{22) @ 0

mw

FIGURE 8.36: CONFIGURE TESTER

e Repeat Test Cases: Select the number of times to repeat running selected

tests.

¢ PRMC Code: Set the Power Receiver Manufacturer Code (PRMC) ID of the MPP

TPR.

e Load Pool Data: This function allows you to use different power receiver
manufacturer codes (PRMC’s) other than the GRL-C3-MP-TPR’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) ]

GRL_REPORT (27)

GRL_REPORT (27)(1)

10-01-2023 10:30

28-12-2022 13:27

28-12-2022 13:27

Microsoft Excel Co... 1KB

File folder

File folder

Tester Configuration

PRMC Code 0X] 0x0063,0x00DD,0x0048, 0x0

Load Pool Data

FIGURE 8.37: LOAD PRMC CODE FROM SELECTED PooL DATA FILE

e Ki_actual_P1(0,0) & Ki_actual_P2 (2,2): Set the actual inductive coupling factor, Ki
(between 0.4 to 0.96) to be calculated in the PRx at the P1 (0,0) position and P2

(2,2) positions respectively.

e Enable Optimum Position: Select this checkbox to enable the TPR coil to be placed
at an optimized position on the Interface Surface of the DUT for testing. Note: The
Optimum Coil Positioning data is required for this feature.

¢ Enable Coil Remove/Place popups: Select this checkbox to allow removal of coils
or placement of device accessories during testing.
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¢ Enable Ambient Temperature Check: Select this checkbox to enable ambient
temperature to be monitored during testing.

8.2.3.4 Optimum Coil Position

Optimum Coil Position

BSUT Mame OO
Coil Type MPP_TPR1 v

[ Get Optimum Position l

FIGURE 8.38: CONFIGURATION FOR OPTIMUM CoOIL POSITION
e BSUT Name: Set the name of the DUT (BSUT) for the coil positioning test.

e Coil Type: Select 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.

il
[
m

¢ 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 that is running in real-time as shown in the
example below:

..........

Ll | e

D L
I I”IW

FIGURE 8.39: OPTIMUM CoIL POSITION TEST EXECUTION EXAMPLE
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Refer to the following procedure on how to perform the coil positioning test using
the Get Optimum Coil feature.

i. Once the Get Optimum Position button is clicked, the following pop-up
instructions will appear. Position the DUT according to the X and Y
parameters as mentioned to obtain the maximum signal strength value in
the optimum position. Once done, click Ok to proceed with the test.

GRL-C3-MP-TPR Test Solution

Position the Power Transmitter at X= -2.5 mm and Y= 0.0mm.

: I : Click OK to Procced, Click Cancel to Abort!

Below is an example of the positioning tool with TPR coil and DUT:

B2

FIGURE 8.40: POSITIONING TooL AND DUT FOR OPTIMUM CoOIL POSITION TEST EXAMPLE

ii. The GRL-C3-MP-TPR application will record all the test measurements
and update the values in the following file directory— “C:\GRL\GRL-C3-
MP-TPR\Report\Sample\ActiveAlignment.xlsx”.

GRL-C3-MP-TPR User Guide Rev 15.0
© GRL Platform Solutions 2026 Version 15.0, June 2026. Updated 06.09.2026 Page 67 of 117


http://www.grlps.com/

bC > Local Disk (C)

Name

R Run
R Run2
R Run3
R Run4

R Runt1
R Run2
R Run13

R Run14
R Runis
R Runi6
R _Runi7?

GRL > GRL-C3-MP-TPR > Report

Date modified

11 AM

113 AM

3 10:14 AM
AM

Indiesemi_MPP_261023 094640

Type

File folder
File folder
File folder

File folder

File folder

File folder

File folder

File folder

File folder

File folder

File folder

File folder

File folder

File folder

File folder

304:19 PM
21 PM

:05 AM

3 04:19 PM
30419 PM
19 PM

19 PM

File folder

oft Edge PD...
JSON File
GPROJ File

C

X-Axis 2.5128 9.7394 92.3365
Y-Axis 1.4232  3.4366 79.8147
Step 5. Find SS value at final AxisCenter (X and Y) Positions

Signal Strength Value: 53

FIGURE 8.41: DIRECTORY OF TEST MEASUREMENTS AND UPDATED VALUES EXAMPLE

Name

[ | GetCoilOptimumPosition.gritrace
R Temp

Local Disk (C)

iii.  The trace file will be available in the following directory— “C:\GRL\GRL-

C3-MP-TPR\SignalFiles\GetCoilOptimumPosition.grltrace”.

GRL » GRL-C3-MP-TPR > SignalFiles

Date modified

GRLTRACE File

File folder

FIGURE 8.42: DIRECTORY OF TRACE FILE EXAMPLE

Clear Data: Click on the Clear Data button to clear existing test results or
details.

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

Save Data: Click on the Save Data button to save the current configuration to a
file.
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8.2.4 Test Selection

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

8.2.4.1 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 all or certain combination of positions (based on the TPR offset
(r,z) positioning) can be selected by clicking on the drop-down menu:

Q Search Testcase Name
TPR Offset(r,z) Selection:  All Positions Selected (8) a

+# [CIMPP Power Transmitte Select All
(0,0)
(0,2)
(2,0
(22)
(2.3)
(33)
(4,0)
(4,3)

FIGURE 8.43: SELECT TESTS BASED ON TPR OFFSET (R,z) POSITIONS FOR MPP V2.0.1
CERTIFICATION & MPP POWER PROFILE

Q, Search Testcase Name
TPR Offset(r,z) Selection: All Positions Selected (8) -

= [IMPP Power Transmitt¢ 4 Select All

# []Digital Ping (8) (0,0)
[C1Power Delivery Ret (02)
[IMPP Legacy Recei (2.0
[[]1Communication Ph (2.2)
[[]General Comms Te 23)
[[]Ping and Configure (3.3)
[[INegotiation Phase 4.0)
[[1Power Transfer Ph: (_4:3:?
[[ICloak Phase Tests .,
[[]Extended Data Stream Tests (10)
[C]1Other MPP Tests (9)
[]Pre-power Transfer Test (30)
[JIn-power Transfer Test (48)
[]Authentication Requirements (34)
[C]1OCP Test cases (2)

I I = = B = = =S B = = = S =S

FIGURE 8.44: SELECT TESTS BASED ON TPR OFFSET (R,Z) POSITIONS FOR MPP V2.1 CERTIFICATION
& MPP POWER PROFILE
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Q Search Testcase Name

TPR Offset(r,z) Selection: All Positions Selected (9) -

= [IMPP Power Transmitt 04 Select All n
# [Digital Ping (8) (0,0)
+ []Power Delivery Re« (0.2)
[CIMPP Legacy Recei (0.3)
[[]1 Communication Ph (2.0)
[T]1General Comms Te 2.2)
[[]Ping and Configura 2.3)
["1Negotiation Phase 3.3)
)

[[]Power Transfer Phi 4.0
[T]Cloak Phase Tests | v

[[]Extended Data Stream Tests (10)
[] Other MPP Tests (9)
[]Pre-power Transfer Test (30)
# []In-power Transfer Test (48)
+ []Authentication Requirements (34)
# []OCP Test cases (2)
= []MPP Power Transmitter Compliance Tests APP V2.1
# []Active Alignment Requirements (6)

B B B B O OB B R

°3)

FIGURE 8.45: SELECT TESTS BASED ON TPR OFFSET (R,Z) POSITIONS FOR MPP V2.1 CERTIFICATION
& APP POWER PROFILE

Q Search Testcase Name

TPR Offset(r,z) Selection: | All Positions Selected (6) -

= [JPTx Compliance Tests B Select All
# [ Self Declaration Fg [ (0,0)
® []Digital Ping (49) (0.2)
# [K-est requirements [ (2 2)
# [ Power Delivery Re: (3.3)
® [JMPP Legacy Recei 2.3
# [[] Communication Ph {0.4)
& [] General Comms Teocyvy
# [JPing and Configuration Phase Tests (16)
# ] Negotiation Phase Tests (47)
® []Power Transfer Phase Tests (24)
® []Cloak Phase Tests (2T)
# []Extended Data Stream Tests (10)
® []Other MPP Tests (9)
# [ Pre-power Transfer Test (102)
# []In-power Transfer Test (97)
® [JPTx Compliance Book: Connected Loads (1)
# [[] Authentication Requirements (34)
® []OCP Test cases (2)

FIGURE 8.46: SELECT TESTS BASED ON TPR OFFSET (R,z) POSITIONS FOR MPP V2.2 CERTIFICATION
& MPP POWER PROFILE
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Q, Search Testcase Name

TPR Offset(r,z) Selection: All Positions Selected (4) a

= [CJAPP Power Transmitte Select All

# [JV2 2 Pre-Validation [ (0 0)

+ []Compliance With O (02)

+ [ Compliance With M (2.2)

+ [ Compliance With D (3.3)

+ D Compliance With Mrosz zovwouy

+ []Compliance With Power Delivery 25W (13)

# []Compliance With Power Mode 25W (16)

# []Compliance With Gain Linearization 25W (20)

+ []Compliance With Thermal 25W (22)
[[]Compliance With CommProtocol 25W (11)
[[] Compliance With CommPhyLayer 25W (34)
[[1Compliance With OVP 25W (10)
[[1Compliance With Kest 25W (10)

|

* * =

FIGURE 8.47: SELECT TESTS BASED ON TPR OFFSET (R,z) POSITIONS FOR MPP V2.2 CERTIFICATION
& APP POWER PROFILE

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

8.2.4.1.1 For MPP V2.0.1 Certification & MPP Power Profile, select from the following
tests based on TPR offset (r,z) positioning:

8.2.4.1.1.1 Al Positions

Run the compliance tests for all positions of DUT placement.

TPR Offset(r,z) Selection: All Positions Selected (8) -

3 [Z]MPP Power Transmitter Compliance Tests V2.0.1 -]
+ [¥]Digital Ping (8)
* Power Delivery Requirements (23)
+ MPP Legacy Receivers (2)
+ Communication Physical layer requirements (21)
+ General Comms Test (1)
e Ping and Configuration Phase Tests (7}
+ Negotiation Phase Tests (46)
+ Power Transfer Phase Tests (23)
+ Cloak Phase Tests (27)
Extended Data Stream Tests (10)
Other MPP Tests (9)
Pre-power Transfer Test (30)
In-power Transfer Test (48)
PTx Compliance Book: Connected Loads (1)
[¥] Authentication Requirements (34)
+ QCP Test cases (2)

+

|+

=

-

- J

FIGURE 8.48: TEST SELECTION FOR ALL POSITIONS (FOR MPP V2.0.1 CERTIFICATION & MPP POWER
PROFILE)

GRL-C3-MP-TPR User Guide Rev 15.0
© GRL Platform Solutions 2026 Version 15.0, June 2026. Updated 06.09.2026 Page 71 of 117


http://www.grlps.com/

grlps.com

8.2.4.1.1.2 (0,0) Position

Run compliance tests for the (0,0) position of DUT placement.

TPR Offset(r,z) Selection: (0,0) -

= [IMPP Power Transmitter Compliance Tests V2.0.1 =
# []Digital Ping (2)

[C1Power Delivery Requirements (12)

[(IMPP Legacy Receivers (1)

[T Communication Physical layer requirements (12)

[[1General Comms Test (1)

[[1Ping and Configuration Phase Tests (7)

[[]Negotiation Phase Tests (44)

[T1Power Transfer Phase Tests (23)

[[]Cloak Phase Tests (27)

[[]Extended Data Stream Tests (10)

[[]Other MPP Tests (9)

[[] Pre-power Transfer Test (10)

[JIn-power Transfer Test (12)

[]PTx Compliance Book: Connected Loads (1)

[[JAuthentication Requirements (34)

[C]JOCP Test cases (1)

B B B B B B B B B B B

B B

- 4

FIGURE 8.49: TEST SELECTION FOR (0,0) PosITION (FOR MPP V2.0.1 CERTIFICATION & MPP POWER
PROFILE)

8.2.4.1.1.3 (0,2) Position

Run the compliance tests for the (0,2) position of DUT placement.

TPR Offset(r,z) Selection: (02) v

= [CIMPP Power Transmitter Compliance Tests V2.0.1 =)
= [1Digital Ping (2)
[[]16.1 MPP.PTX POW.Digital_Ping_128kHz_P2 ' MPP#TPR1
[[]16.2 MPP.PTX POW.Digital_Ping_360kHz_P2 WMPP£TPR1
= []In-power Transfer Test (2)
[[112.2.5 MPPPTX.FOD.RESPONSE_FO_PRESENT | MPP#TPR}
[[112.2.5 MPPPTX.FOD.RESPONSE_FO_PRESENT_5W ( MpP#TP

FIGURE 8.50: TEST SELECTION FOR (0,2) PosITION (FOR MPP V2.0.1 CERTIFICATION & MPP POWER
PROFILE)
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8.2.4.1.1.4 (2,0) Position

Run compliance tests for the (2,0) position of DUT placement.

TPR Offset(r,z) Selection: (20) v

= [JMPP Power Transmitter Compliance Tests V2 0.1 (-4
= []Digital Ping (2)
[[]16.1 MPP.PTX POW.Digital_Ping_128kHz_P3 ' MPP#TPR1
[[]16.2 MPP.PTX.POW.Digital_Ping_360kHz_P3 ' MPPzTPR1
= [[]1Pre-power Transfer Test (6)
[[112.1.1 MPPPTX FOD.BEFOREPOWER_FO_PRESENT.TC1g
[[112.1.1 MPPPTX.FOD.BEFOREPOWER_FO_PRESENT.TC1i
[[112.1.2 MPPPTX.FOD.BEFOREPOWER_FO_PRESENT.TC2h
[[112.1.2 MPPPTX FOD.BEFOREPOWER_FO_PRESENT.TC2h
[[112.1.2 MPPPTX_.FOD.BEFOREPOWER_FO_PRESENT.TC2i_
[[112.1.2 MPPPTX.FOD.BEFOREPOWER_FO_PRESENT.TC2i_
= []In-power Transfer Test (12)
[[]12.2.6 MPPPTX.FOD.INPOWER_FO_HEATING.TC1g ' 20.0m
[[112.2.6 MPPPTX_FOD.INPOWER_FO_HEATING.TC1h ' 2150
[[112.2.6 MPPPTX FOD.INPOWER_FO_HEATING.TC1i ' 2.22.0im
[112.2.7 MPPPTX_FOD.INPOWER_FO_HEATING. TC2g_RFO_:
[]12.2.7 MPPPTX.FOD.INPOWER_FO_HEATING.TC2g_RFO_:
[112.2.7 MPPPTX.FOD.INPOWER_FO_HEATING. TC2g_RFO_:
[[112.2.7 MPPPTX FOD.INPOWER_FO_HEATING.TC2h_RFO_:
[112.2.7 MPPPTX.FOD.INPOWER_FO_HEATING.TC2h_RFO_!
[112.2.7 MPPPTX.FOD.INPOWER_FO_HEATING.TC2h_RFO_:
[[112.2.7 MPPPTX FOD INPOWER FO HEATING.TC2i RFOI’E

FIGURE 8.51: TEST SELECTION FOR (2,0) POSITION (FOR MPP V2.0.1 CERTIFICATION & MPP POWER
PROFILE)

8.2.4.1.1.5 (2,2) Position

Run compliance tests for the (2,2) position of DUT placement.

TPR Offset(r,z) Selection: (22) v

= [JMPP Power Transmitter Compliance Tests V2.0.1 (4]
= []Digital Ping (2)
[16.1 MPP.PTX.POW Digital_Ping_128kHz_P4 ' MPPETPR1
[[16.2 MPP.PTX.POW Digital_Ping_360kHz_P4 ' MPPETPR1
[T]Power Delivery Requirements (6)
[[17.1 MPP.PTX. POW.GUARANTEED_POWER P2  MPP#TPR1
[17.2 MPP.PTX.POW.VRECT_CONTROL_P2_1 (MPP&TPR1
[17.2 MPP.PTX.POW.VRECT_CONTROL_P2_2 ( MPP#TPRI
[[17.2 MPPPTX POW.VRECT_CONTROL_P2_3 | MPPETPR1
[[17.2 MPP.PTX.POW.VRECT_CONTROL_P2_4 | MPP#TPR1
[17.7 MPP.PTX.POW.PR_MAX_P2 ' MPP#TPR1
[CIMPP Legacy Receivers (1)
[[18.1 MPP.PTX.POW.LEGACY_PRX_P2 ' MePzTPRi
[[]Communication Physical layer requirements (3)
[[19.1 MPP.PTX PHYASK_DEMOD.ILOAD_P2 | MPPzTPR1
[[19.1 MPP.PTX.PHYASK_DEMOD RAC_P2 ' MPPsTPR1
[19.1 MPP.PTX.PHY ASK_DEMOD.CAP_P2 ' MPP=TPR1
[C]1Pre-power Transfer Test (10)
[JIn-power Transfer Test (11)
[CJOCP Test cases (1)

w

*

B ®

FIGURE 8.52: TEST SELECTION FOR (2,2) PosITION (FOR MPP V2.0.1 CERTIFICATION & MPP POWER
PROFILE)
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8.2.4.1.1.6 (2,3) Position
Run compliance tests for the (2,3) position of DUT placement.

TPR Offset(r,z) Selection: (23) v

= []MPP Power Transmitter Compliance Tests V2.0.1 -]
= [lIn-power Transfer Test (2)
[[112.2.6 MPPPTX FOD.INPOWER_FO_HEATING.TC1k ' 2.153)mn
[[112.2.6 MPP.PTX.FOD.INPOWER_FO_HEATING.TC1l ' 2.22.3)mm

FIGURE 8.53: TEST SELECTION FOR (2,3) POSITION (FOR MPP V2.0.1 CERTIFICATION & MPP POWER
PROFILE)

8.2.4.1.1.7 (3,3) Position

Run compliance tests for the (3,3) position of DUT placement.

TPR Offset(r,z) Selection: (3 3) -

= [JMPP Power Transmitter Compliance Tests V2.0.1 —]
= []Power Delivery Requirements (2}
7.1 MPP.PTX. POW GUARANTEED_POWER P3 | MPP#TPR1
7.7 MPP.PTX.POW.PR_MAX_P3J | MPP&TPR1
= [ ]Communication Physical layer requirements (3)
[191 MPPPTX PHY ASK_DEMOD ILOAD_P3 ' MPPETPR1
9.1 MPP.PTX. PHY.ASK_DEMOD.RAC_P3J ' MPPSTPR1
[19.1 MPPPTX PHY ASK_DEMOD.CAP_P3 | mpPzTPRI

FIGURE 8.54: TEST SELECTION FOR (3,3) PosITION (FOR MPP V2.0.1 CERTIFICATION & MPP POWER
PROFILE)

8.2.4.1.1.8 (4,0) Position

Run compliance tests for the (4,0) position of DUT placement.

TPR Offset(r,z) Selection: (4,0) hd

= []MPP Power Transmitter Compliance Tests V2.0.1 —]

= []Pre-power Transfer Test (4)
[112.1.1 MPPPTX.FOD BEFOREPOWER_FO_PRESENT.TC1m
[112.1.1 MPPPTX FOD BEFOREPOWER_FO_PRESENTTC1n
[112.1.2 MPPPTX FOD BEFOREPOWER_FO_PRESENTTC20_f
[112.1.2 MPP.PTX.FOD.BEFOREPOWER_FO_PRESENT.TC20_|

= []In-power Transfer Test (9)
[[112.2 6 MPPPTX FOD INPOWER_FO_HEATING TC1m ' (4.0.0)mm
[[112.2 6 MPPPTX FOD.INPOWER_FO_HEATING.TC1n [ (4.15.0)mn
[]12.2.6 MPPPTX FOD.INPOWER_FO_HEATING TC1o  (4.22.0/mn
[]12.2.7 MPPPTX FOD INPOWER_FO_HEATING TC2m_RFO_2
[[]12.2.7 MPPPTX FOD INPOWER_FO_HEATING TC2m_RFO_3
[112.2.7 MPPPTX.FOD.INPOWER_FO_HEATING.TC2m_RFO_4
[112.2.7 MPPPTX.FOD.INFOWER_FO_HEATING.TC2n_RFO_2
[112.2 7 MPPPTX_FOD INFOWER_FO_HEATING.TC2n_RFO_3
[]12.2.7 MPPPTX FOD INPOWER_FO_HEATING.TC2n_RFO _4

FIGURE 8.55: TEST SELECTION FOR (4,0) POSITION (FOR MPP V2.0.1 CERTIFICATION & MPP POWER
PROFILE)
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8.2.4.1.1.9 (4,3) Position

Run compliance tests for the (4,3) position of DUT placement.

TPR Offset(r,z) Selection: (4 3) bt

= [JMPP Power Transmitter Compliance Tests V2.0.1 |
= [T1Power Delivery Requirements (3)

[17.1 MPPPTX.POW.GUARANTEED_POWER P4 | MPP£TPR1

[]7.4 MPP.PTX.POW.OVP_DUE_TO_LOADDUMP_ON_RECEIVE

[]17.7 MPP.PTX.POW.PR_MAX_P4 | MPP#TPR1

= [[1Communication Physical layer requirements (3)

[]19.1 MPP.PTX.PHY.ASK_DEMOD.ILOAD_P4 | MPP#TPR1
[]9.1 MPP.PTX.PHYASK_DEMOD.RAC_P4 ' MPP#TPR1
[[19.1 MPP.PTX.PHY.ASK_DEMOD.CAP_P4 ' MPP#TPR1

= [T]Negotiation Phase Tests (2)

[[]10.3.10 MPP.PTX.CPX.NEG.PCP.TC1 | MPP#TPR1
[[]10.3.10 MPP.PTX.CPX.NEG.PCP.TC2 | MPP#TPR1

grlps.com

FIGURE 8.56: TEST SELECTION FOR (4,3) PoSITION (FOR MPP V2.0.1 CERTIFICATION & MPP POWER

PROFILE)

8.2.4.1.2 For MPP V2.1 Certification & MPP Power Profile, select from the following tests
based on TPR offset (r,z) positioning:

8.2.4.1.2.1 All Positions

Run the compliance tests for all positions of DUT placement.

+

*

B O O B O O B B B B B

I+

TPR Offset(r,z) Selection: All Positions Selected (8) -

= [#]MPP Power Transmitter Compliance Tests V2.1 -]

Digital Ping (8)

Power Delivery Requirements (23)
MPP Legacy Receivers (2)
Communication Physical layer requirements (21)
General Comms Test (1)

Ping and Configuration Phase Tests (7)
MNegotiation Phase Tests (49)

Power Transfer Phase Tests (24)

Cloak Phase Tests (27)

Extended Data Stream Tests (10)
Other MPP Tests (9)

Pre-power Transfer Test (30)

In-power Transfer Test (48)

[+] Authentication Requirements (34)

OCP Test cases (2)

FIGURE 8.57: TEST SELECTION FOR ALL POSITIONS (FOR MPP V2.1 CERTIFICATION & MPP POWER

PROFILE)
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8.2.4.1.2.2 (0,0) Position

Run compliance tests for the (0,0) position of DUT placement.

TPR Offset(r,z) Selection: (0 0) -

= [IMPP Power Transmitter Compliance Tests V2.1 (=]
# []Digital Ping (2)

["1Power Delivery Requirements (12)

[IMPP Legacy Receivers (1)

[]Communication Physical layer requirements (12)

[T General Comms Test (1)

[(1Ping and Configuration Phase Tests (7)

[[]Negotiation Phase Tests (47)

[[1Power Transfer Phase Tests (24)

[[]Cloak Phase Tests (27)

[[] Extended Data Stream Tests (10)

[[] Other MPP Tests (9)

[[] Pre-power Transfer Test (10)

[]In-power Transfer Test (12)

[ ] Authentication Requirements (34)

[ ]OCP Test cases (1)

*

+

B

=

[

[+

= B

FIGURE 8.58: TEST SELECTION FOR (0,0) PosITION (FOR MPP V2.1 CERTIFICATION & MPP POWER
PROFILE)

8.2.4.1.2.3 (0,2) Position

Run the compliance tests for the (0,2) position of DUT placement.

TPR Offset(r,z) Selection: (02) v

= [JMPP Power Transmitter Compliance Tests V2.1 |
= []Digital Ping (2)
[17.1 MPP.PTX POW.Digital_Ping_128kHz_P2 ' MPP#TPR1
[(17.2 MPP.PTX. POW Digital_Ping_360kHz_P2 = mMPPsTPR1
= []In-power Transfer Test (2)
[[113.2.5 MPPPTX. FOD RESPONSE_FO_PRESENT | MPP#TPR1
[[113.2.5 MPPPTX. FOD.RESPONSE_FO_PRESENT_5W ' MpP#TP

FIGURE 8.59: TEST SELECTION FOR (0,2) PoSITION (FOR MPP V2.1 CERTIFICATION & MPP POWER
PROFILE)
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8.2.4.1.2.4 (2,0) Position

Run compliance tests for the (2,0) position of DUT placement.

TPR Offset(r,z) Selection: (20) v

= []MPP Power Transmitter Compliance Tests V2.1 (-]

= [Digital Ping (2)
[]7.1 MPP.PTX.POW.Digital_Ping_128kHz_P3 ' MPP£TPR1
[17.2 MPP.PTX.POW.Digital_Ping_360kHz_P3 ' MPP£TPR1

= [[]Pre-power Transfer Test (6)
[[113.1.1 MPP.PTX.FOD.BEFOREPOWER_FO_PRESENT.TC1g
[113.1.1 MPP.PTX.FOD . BEFOREPOWER_FO_PRESENT.TCH1i
[113.1.2 MPPPTX FOD BEFOREPOWER_FO_PRESENT.TC2h
[113.1.2 MPPPTX.FOD BEFOREPOWER_FO_PRESENT.TC2h,
[113.1.2 MPPPTX.FOD BEFOREPOWER_FO_PRESENT.TC2i_
[113.1.2 MPP.PTX_FOD BEFOREPOWER_FO_PRESENT.TC2i_

= []In-power Transfer Test (12)
[[113.2.6 MPP.PTX_FOD.INPOWER_FO_HEATING.TC1g ' 20.0m
[[113.2.6 MPP.PTX FOD.INPOWER_FO_HEATING.TC1h [ 2150x
[(113.2.6 MPPPTX_FOD.INPOWER_FO_HEATING.TC1i  2.22.0)m
[]13.2.7 MPPPTX.FOD.INPOWER_FO_HEATING.TC2g_RFO _:
[]13.2.7 MPPPTX.FOD.INPOWER_FO_HEATING.TC2g_RFO _:
[113.2.7 MPPPTX FOD.INPOWER_FO_HEATING TC2g_RFO_«
[]13.2.7 MPPPTX FOD.INPOWER_FO_HEATING. TC2h_RFO_:
[[113.2.7 MPPPTX FOD.INPOWER_FO_HEATING.TC2h_RFO_:
[113.2.7 MPPPTX.FOD.INPOWER_FO_HEATING. TC2h_RFO_:
[[113.2.7 MPPPTX FOD.INPOWER FO HEATING.TC2i RFO.%!'

FIGURE 8.60: TEST SELECTION FOR (2,0) POSITION (FOR MPP V2.1 CERTIFICATION & MPP POWER
PROFILE)

8.2.4.1.2.5 (2,2) Position

Run compliance tests for the (2,2) position of DUT placement.

TPR Offset(r,z) Selection: (2 2) -

= [JMPP Power Transmitter Compliance Tests V2.1 -]
= [JDigital Ping (2)
[]17.1 MPP.PTX.POW Digital_Ping_128kHz_P4 | MPP#TPR1
[17.2 MPP.PTX POW Digital_Ping_360kHz_P4 | MPP£TPR1

[[1Power Delivery Requirements (6)
[18.1 MPP.PTX.POW.GUARANTEED_POWER P2 [ MPP#TPR1
[18.2 MPP.PTX.POWVRECT_CONTROL_P2_1 [ MPP#TPR1
[18.2 MPP.PTX.POWVRECT_CONTROL_P2_2 (mPPsTPRI
[18.2 MPP.PTX.POWVRECT_CONTROL_P2_3 [ MPP#TPR1
[18.2 MPP.PTX.POWVRECT_CONTROL_P2_4 (MPP#TPR1
[]18.7 MPP.PTX.POW.PR_MAX_P2 ' MPP=TPR1

[CIMPP Legacy Receivers (1)
[19.1 MPP.PTX POW.LEGACY_PRX_P2 ' MpPsTPR1

[[]Communication Physical layer requirements (3)
[110.1 MPP.PTX.PHY.ASK_DEMOD.ILOAD_P2 ' MPPETPRI
[J]10.1 MPP.PTX.PHY.ASK_DEMOD.RAC_P2 | MPPETPR1
[]10.1 MPP.PTX.PHY.ASK_DEMOD.CAP_P2 ' MPPZTPR1

# []Pre-power Transfer Test (10)

# []In-power Transfer Test (11)

# [[JOCP Test cases (1)

FIGURE 8.61: TEST SELECTION FOR (2,2) POSITION (FOR MPP V2.1 CERTIFICATION & MPP POWER
PROFILE)
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8.2.4.1.2.6 (2,3) Position
Run compliance tests for the (2,3) position of DUT placement.

TPR Offset(r,z) Selection: (2 3) hd

= [JMPP Power Transmitter Compliance Tests V2.1 =]
= [JIn-power Transfer Test (2)
[113.2.6 MPPPTX.FOD.INPOWER_FO_HEATING.TC1k ( {2.153)mn
[113.2.6 MPPPTX.FOD.INFOWER_FO_HEATING.TC1] ' 222.3)mm

FIGURE 8.62: TEST SELECTION FOR (2,3) POSITION (FOR MPP V2.1 CERTIFICATION & MPP POWER
PROFILE)

8.2.4.1.2.7 (3,3) Position
Run compliance tests for the (3,3) position of DUT placement.

TPR Offset(r,z) Selection: (3 3) v

= [JMPP Power Transmitter Compliance Tests V2.1 =]

= []Power Delivery Requirements (2)
[18 1 MPPPTX.POW.GUARANTEED_POWER P3 | MPP#TPR1
[18.7 MPP.PTX.POW PR_MAX_P3 | MPP#TPR1

= [[]Communication Physical layer requirements (3)
[110.1 MPPPTX PHY ASK_DEMOD.ILOAD_P3 ' MPPETPRI
[110.1 MPPPTX PHY ASK_DEMOD.RAC_P3 ' MPPsTPR1
[110.1 MPP.PTX PHY ASK_DEMOD.CAP_P3 ' MPPzTPR1

FIGURE 8.63: TEST SELECTION FOR (3,3) PosITION (FOR MPP V2.1 CERTIFICATION & MPP POWER
PROFILE)

8.2.4.1.2.8 (4,0) Position

Run compliance tests for the (4,0) position of DUT placement.

TPR Offset(r,z) Selection: (4.0) v

= []MPP Power Transmitter Compliance Tests V2.1 =]

= [[]Pre-power Transfer Test (4)
[113.1.1 MPPPTX FOD. BEFOREPOWER_FO_PRESENT.TC1m
[113.1.1 MPPPTX FOD BEFOREPOWER_FO_PRESENT.TC1n
[[113.1.2 MPPPTX FOD BEFOREPOWER_FO_PRESENT TC20_I
[[113.1.2 MPPPTX FOD BEFOREPOWER_FO_PRESENT TC20_I

= []In-power Transfer Test (9)
[[113.2.6 MPPPTX.FOD.INPOWER_FO_HEATING.TC1m  (4.0.0)mm
[[113.2.6 MPPPTX.FOD.INPOWER_FO_HEATING.TC1n [ {4.15.0/mn
[[113.2.6 MPPPTX.FOD.INPOWER_FO_HEATING.TC10 [ {4.22.00mn
[113.2.7 MPPPTX FOD.INPOWER_FO_HEATING TC2m_RFQ_2
[113.2.7 MPPPTX_FOD.INPOWER_FO_HEATING. TC2m_RFQ_3
[113.2.7 MPPPTX FOD INPOWER_FO_HEATING TC2m_RFO_4
[]13.2.7 MPPPTX FOD INPOWER_FO_HEATING TC2n_RFO_2
[]13.2.7 MPPPTX FOD INPOWER_FO_HEATING TC2n_RFO_3
[113.2.7 MPPPTX FOD INPOWER_FO_HEATING TC2n_RFO 4

FIGURE 8.64: TEST SELECTION FOR (4,0) POSITION (FOR MPP V2.1 CERTIFICATION & MPP POWER
PROFILE)
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8.2.4.1.2.9 (4,3) Position

Run compliance tests for the (4,3) position of DUT placement.

TPR Offset(r,z) Selection: (4.3) v

= []MPP Power Transmitter Compliance Tests V2.1 [~

= []Power Delivery Requirements (3)
[[18.1 MPPPTX POW.GUARANTEED_POWER P4 | MPP&TPR1
[18.4 MPP.PTX.POW.OVP_DUE_TO_LOADDUMP_ON_RECEIVE
[[18.7 MPPPTX.POW.PR_MAX_P4 ' MPP£TPR1

= [[]Communication Physical layer requirements (3)
[[110.1 MPP.PTX. PHY ASK_DEMOD.ILOAD_P4 ' MPP=TPR1
[110.1 MPPPTX PHY ASK_DEMOD RAC_P4 ' MPP#TPR1
[(]10.1 MPPPTX PHY ASK_DEMOD.CAP_P4 MPP#TPR1

= [TINegotiation Phase Tests (2)
[[]11.3.10 MPP.PTX.CPX. NEG.PCP.TC1 | MPP#TPR1
[[111.3.10 MPPPTX.CPX NEG.PCP.TC2 | MPP#TPR1

FIGURE 8.65: TEST SELECTION FOR (4,3) POSITION (FOR MPP V2.1 CERTIFICATION & MPP POWER
PROFILE)

8.2.4.1.3 For MPP V2.1 Certification & APP Power Profile, select from the following tests
based on TPR offset (r,z) positioning:

8.2.4.1.3.1 All Positions

Run the compliance tests for all positions of DUT placement.

TPR Offset(r,z) Selection: All Positions Selected (9) hd

= [¥1MPP Power Transmitter Compliance Tests V2.1 =]
+ Digital Ping (8)
+ Power Delivery Requirements (23)

MPP Legacy Receivers (2)

Communication Physical layer requirements (21)

General Comms Test (1)

Ping and Configuration Phase Tests (7)

Negotiation Phase Tests (49)

Power Transfer Phase Tests (24)

Cloak Phase Tests (27)

Extended Data Stream Tests (10)

Other MPP Tests (9)

Pre-power Transfer Test (30)

In-power Transfer Test (48)

[+] Authentication Requirements (34)
+ OCP Test cases (2)

= []MPP Power Transmitter Compliance Tests APP V2.1
+ []Active Alignment Requirements (6)

B B B B B B B B B

B B B

FIGURE 8.66: TEST SELECTION FOR ALL POSITIONS (FOR MPP V2.1 CERTIFICATION & APP POWER
PROFILE)
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8.2.4.1.3.2 (0,0) Position

Run compliance tests for the (0,0) position of DUT placement.

TPR Offset(r,z) Selection: (0,0) hd

= [IMPP Power Transmitter Compliance Tests V2.1 (=]
# []Digital Ping (2)

[T1Power Delivery Requirements (12)

[TIMPP Legacy Receivers (1)

[T1Communication Physical layer requirements (12)

[[1General Comms Test (1)

[[]1Ping and Configuration Phase Tests (7)

[[INegotiation Phase Tests (47)

[[]Power Transfer Phase Tests (24)

[[]Cloak Phase Tests (27)

[[]Extended Data Stream Tests (10)

[[] Other MPP Tests (9)

[[] Pre-power Transfer Test (10)

[]In-power Transfer Test (12)

[C]Authentication Requirements (34)

[C]OCP Test cases (1)

= [JMPP Power Transmitter Compliance Tests APP V2 1
=[] Active Alignment Requirements (2)

[]6.2. TAAX001.02 Active Alignment Check ' MPPETPR1
[]6.3. TAAX002.01 Initial Alignment Check ' MPPETPR1

B O B B B O e B B B B B B B

FIGURE 8.67: TEST SELECTION FOR (0,0) PosITION (FOR MPP V2.1 CERTIFICATION & APP POWER
PROFILE)

8.2.4.1.3.3 (0,2) Position

Run the compliance tests for the (0,2) position of DUT placement.

TPR Offset(r,z) Selection: (0 2) R4

= [JMPP Power Transmitter Compliance Tests V2.1 ]
= []Digital Ping (2)
[[17.1 MPP.PTX.POW.Digital_Ping_128kHz_P2 ' MPP#TPR1
[[17.2 MPP.PTX POW Digital_Ping_360kHz_P2 = MPPsTPR1
= []In-power Transfer Test (2)
[[113.2.5 MPPPTX FOD RESPONSE_FO_PRESENT ' MPP#TPRY
[[113.2.5 MPPPTX. FOD . RESPONSE_FO_PRESENT_5W ( mppzTP
= [[IMPP Power Transmitter Compliance Tests APP V2.1
= [T]Active Alignment Requirements (3)
[(16.2. TAAX001.03 Active Alignment Check ' MPP#TPR1
[[16.4. TAAX003.01 Realignment Check = MPP#TPR1
[[16.5. TAAX004.01 Cloaked Alignment Check ' MPP#TPR1

FIGURE 8.68: TEST SELECTION FOR (0,2) POSITION (FOR MPP V2.1 CERTIFICATION & APP POWER
PROFILE)
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8.2.4.1.3.4 (0,3) Position

Run compliance tests for the (0,3) position of DUT placement.

TPR Offset(r,z) Selection: (0 3) -

= []MPP Power Transmitter Compliance Tests V2.1 (=]
= []Active Alignment Requirements (1)
[(16.6. TAAXD05.01 Renewed Alignment Check | MPPETPRI

FIGURE 8.69: TEST SELECTION FOR (0,3) POSITION (FOR MPP V2.1 CERTIFICATION & APP POWER
PROFILE)

8.2.4.1.3.5 (2,0) Position

Run compliance tests for the (2,0) position of DUT placement.

TPR Offset(r,z) Selection: (20) v

= [CJMPP Power Transmitter Compliance Tests V2.1 =i
1 [[]Digital Ping (2)
[17.1 MPP.PTX.POW.Digital_Ping_128kHz_P3 ' MPP#TPR1
[[17.2 MPP.PTX POW.Digital_Ping_360kHz_P3 MPP#TPR1
[T Pre-power Transfer Test (6)
[(113.1.1 MPPPTX.FOD.BEFOREPOWER_FO_PRESENT.TC1g
[113.1.1 MPPPTX.FOD BEFOREPOWER_FO_PRESENT.TC1i
[113.1.2 MPPPTX FOD.BEFOREPOWER_FO_PRESENT.TC2h
[[113.1.2 MPPPTX.FOD.BEFOREPOWER_FO_PRESENT.TC2h
[(113.1.2 MPPPTX.FOD.BEFOREPOWER_FO_PRESENT.TC2i_
[(113.1.2 MPPPTX.FOD.BEFOREPOWER_FO_PRESENT.TC2i_
[]In-power Transfer Test (12)
[[113.2.6 MPPPTX.FOD.INPOWER_FO_HEATING.TC1g ' 20.0)m
[[113.2.6 MPPPTX_FOD.INPOWER_FO_HEATING.TC1h ' 2.150x
[[113.2.6 MPPPTX FOD.INPOWER_FO_HEATING.TC1i (222.0m
[[113.2.7 MPPPTX . FOD.INPOWER_FO_HEATING.TC2g_RFO_:
[[113.2.7 MPPPTX FOD.INPOWER_FO_HEATING.TC2g RFO
[[113.2.7 MPPPTX . FOD.INPOWER_FO_HEATING.TC2g_RFO_-
[113.2.7 MPPPTX FOD.INPOWER_FO_HEATING.TC2h_RFO _:
[113.2.7 MPPPTX FOD.INPOWER_FO_HEATING. TC2h_RFO .
[]13.2.7 MPPPTX FOD.INPOWER_FO_HEATING TC2h_RFO -
[[113.27 MPPPTX FOD INPOWER FO HEATING.TC2i RFO.;H

Al

1

(=
FIGURE 8.70: TEST SELECTION FOR (2,0) PosITION (FOR MPP V2.1 CERTIFICATION & APP POWER
PROFILE)
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8.2.4.1.3.6 (2,2) Position

Run compliance tests for the (2,2) position of DUT placement.

TPR Offset(r,z) Selection: (2 2)

= [C]MPP Power Transmitter Compliance Tests V2.1 -]
= []Digital Ping (2)
[[17.1 MPP.PTX POW Digital_Ping_128kHz_P4 MPP£TPR1
[]7.2 MPP.PTX.POW Digital_Ping_360kHz_P4 ' MPPTPR1

[T]Power Delivery Requirements (6)
[[18.1 MPP.PTX.POW.GUARANTEED_POWER P2 | MPP#TPR1
[[18.2 MPP.PTX.POW.VRECT_CONTROL_P2_1 | MPP#TPR1
[[18.2 MPPPTX.POW.VRECT_CONTROL_P2_2 | MPP#TPR1
[18.2 MPP.PTX.POW.VRECT_CONTROL_P2_3 | MPP#TPR1
[18.2 MPP.PTX.POWVRECT_CONTROL_P2_4  MPP#TPR1
[[18.7 MPP.PTX.POW.PR_MAX_P2 ' MPP#TPR1

[CIMPP Legacy Receivers (1)
[[19.1 MPP.PTX.POW.LEGACY_PRX_P2 MPPzTPR1

= [[]Communication Physical layer requirements (3)
[110.1 MPP.PTX. PHYASK_DEMOD.ILOAD_P2 ' MPPzTPRI
[J10.1 MPP.PTX PHYASK_DEMOD RAC_P2 ' MPP=TPR1
[110.1 MPP.PTX.PHYASK_DEMOD.CAP_P2 ' mPP2TPR1

[]Pre-power Transfer Test (10)

[Jin-power Transfer Test (11)

[C]OCP Test cases (1)

+

+

*

FIGURE 8.71: TEST SELECTION FOR (2,2) POSITION (FOR MPP V2.1 CERTIFICATION & APP POWER
PROFILE)

8.2.4.1.3.7 (2,3) Position

Run compliance tests for the (2,3) position of DUT placement.

TPR Offset(r,z) Selection: (2 3) -

= [JMPP Power Transmitter Compliance Tests V2.1 a2
= [JIn-power Transfer Test (2)
[113.2.6 MPPPTX.FOD.INPOWER_FO_HEATING.TC1k | 2.153mn
[113.2.6 MPPPTX.FOD.INPOWER_FO_HEATING.TC1| ' 2223ymm

FIGURE 8.72: TEST SELECTION FOR (2,3) POSITION (FOR MPP V2.1 CERTIFICATION & APP POWER
PROFILE)

8.2.4.1.3.8 (3,3) Position

Run compliance tests for the (3,3) position of DUT placement.

TPR Offset(r,z) Selection: (3,3) v

= [JMPP Power Transmitter Compliance Tests V2.1 —]

= [1Power Delivery Requirements (2)
[18.1 MPPPTX.POW GUARANTEED_POWER P3 | MPP#TFR1
[18.7 MPPPTX. POW. PR_MAX_P3 | MPP£TPR1

= []Communication Physical layer requirements (3)
[[110.1 MPP.PTX PHY ASK_DEMOD ILOAD_P3 | MPPETPR1
[110.1 MPP.PTX PHY ASK_DEMOD RAC_P3 | MPP&TPR1
[110.1 MPP.PTX PHY ASK_DEMOD.CAP_P3 MPPETPR1

FIGURE 8.73: TEST SELECTION FOR (3,3) POsITION (FOR MPP V2.1 CERTIFICATION & APP POWER
PROFILE)
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8.2.4.1.3.9 (4,0) Position
Run compliance tests for the (4,0) position of DUT placement.
TPR Offset(r,z) Selection: (4.0) v

= []MPP Power Transmitter Compliance Tests V2.1 [~

= [1Pre-power Transfer Test (4)
[[113.1.1 MPPPTX.FOD.BEFOREPOWER_FO_PRESENT.TC1m
[[113.1.1 MPPPTX.FOD.BEFOREPOWER_FO_PRESENT.TC1n
[[113.1.2 MPPPTX.FOD.BEFOREPOWER_FO_PRESENT.TC20_I
[[113.1.2 MPPPTX.FOD.BEFOREPOWER_FO_PRESENT.TC20_I

= []In-power Transfer Test (9)
[[113.2.6 MPPPTX.FOD.INPOWER_FO_HEATING.TC1m ' (4.0.0)mm
[[113.2.6 MPP.PTX.FOD.INPOWER_FO_HEATING.TC1n ' (4.15.0/mn
[7113.2.6 MPPPTX.FOD.INPOWER_FO_HEATING.TC10  (4220/mn
[[113.2.7 MPPPTX FOD.INPOWER_FO_HEATING. TC2m_RFOQO_2
[[113.2.7 MPPPTX FOD.INPOWER_FO_HEATING.TC2m_RFO_3
[[113.2.7 MPPPTX FOD.INPOWER_FO_HEATING. TC2m_RFO_4
[[113.2.7 MPPPTX.FOD.INPOWER_FO_HEATING.TC2n_RFO_2
[[113.2.7 MPPPTX FOD.INPOWER_FO_HEATING. TC2n_RFO_3
[113.2.7 MPPPTX.FOD.INPOWER_FO_HEATING.TC2n_RFO_4

FIGURE 8.74: TEST SELECTION FOR (4,0) POSITION (FOR MPP V2.1 CERTIFICATION & APP POWER
PROFILE)

8.2.4.1.3.10 (4,3) Position

Run compliance tests for the (4,3) position of DUT placement.

TPR Offset(r,z) Selection: (4.3) v

= []MPP Power Transmitter Compliance Tests V2.1 =
= []Power Delivery Requirements (3)
[18.1 MPP.PTX POW.GUARANTEED_POWER P4 | MPP£TPR1
[18.4 MPP.PTX POW.OVP_DUE_TO_LOADDUMP_ON_RECEIVE
[(18.7 MPP.PTX.POW.PR_MAX_P4 ' MPP#TPR1
[T]Communication Physical layer requirements (3)
[(110.1 MPP.PTX PHY ASK_DEMOD.ILOAD_P4 ' MPP#TPR1
[110.1 MPP.PTX PHY ASK_DEMOD RAC_P4 MPP#TPR1
[(110.1 MPP.PTX PHY ASK_DEMOD.CAP_P4 MPP£TPR1
["]Negotiation Phase Tests (2)
[[111.3.10 MPPPTX.CPX.NEG.PCP.TC1 | MPP#TPR1
[[111.3.10 MPPPTX.CPX.NEG.PCP.TC2 | MPP#TPR1

W

l

FIGURE 8.75: TEST SELECTION FOR (4,3) POSITION (FOR MPP V2.1 CERTIFICATION & APP POWER
PROFILE)
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8.2.4.1.4 For MPP V2.2 Certification & MPP Power Profile, select from the following tests
based on TPR offset (r,z) positioning:

8.2.4.1.4.1 All Positions

Run the compliance tests for all positions of DUT placement.

TPR Offset{r,z) Selection: | All Positions Selected () -

PTx Compliance Tests MPP V2.2 -]
# [¥] Self Declaration Form (1)

Digital Ping (49)

[¥] K-est requirements (4)

Power Delivery Requirements (30)

MPP Legacy Receivers (2)

Communication Physical layer requirements (50)
General Comms Test (1)

Ping and Configuration Phase Tests (16)
MNegotiation Phase Tests (47)

Power Transfer Phase Tests (24)

[¥] Cloak Phase Tests (27)

Extended Data Stream Tests (10)

Other MPP Tests (9)

[¥] Pre-power Transfer Test (102)

i [v] In-power Transfer Test (97)

PTx Compliance Book: Connected Loads (1)

[¢] Authentication Requirements (34)

OCP Test cases (2)

H OO H B EH B B R EH B

B OH #

FIGURE 8.76: TEST SELECTION FOR ALL POSITIONS (FOR MPP V2.2 CERTIFICATION & MPP POWER
PROFILE)

8.2.4.1.4.2 (0,0) Position

Run compliance tests for the (0,0) position of DUT placement.

TPR Offsetir,z) Selection: (0.0) -

= [JPTx Compliance Tests MPP V2.2 oe
+# []Self Declaration Form (1)

[[] Digital Ping {28)

] K-est requirements (2)

[]Power Delivery Requirements (17)

[1MPP Legacy Receivers (1)

] Communication Physical layer requirements (20)

[] Genaral Comms Test (1)

[[]Ping and Configuration Phase Tests (16)

[ Negotiation Phase Tests (47)

[]Power Transfer Phase Tests (24)

] Cloak Phase Tests (27)

[]Extended Data Stream Tests (10)

[] Other MPP Tests (9)

[ Pre-power Transfer Test (45)

i ] In-power Transfer Test (47)

[]PTx Compliance Book: Connected Loads (1)

[ Authentication Requirements (34)

[J OCP Test cases (1)

EE B EE R EEEEEEEEE

FIGURE 8.77: TEST SELECTION FOR (0,0) POSITION (FOR MPP V2.2 CERTIFICATION & MPP POWER
PROFILE)
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8.2.4.1.4.3 (0,2) Position

Run the compliance tests for the (0,2) position of DUT placement.

grlps.com

TPR Offset(r,z) Selection: | (0 2)

B []PTx Compliance Tests MPP V2.2

[] Digital Ping (2}

[] Power Delivery Requirements (5)

[] Communication Physical layer requirements (8)
[[]Pre-power Transfer Test (8)

[]In-power Transfer Test (3)

& &

+

® &

+]-]

FIGURE 8.78: TEST SELECTION FOR (0,2) POSITION (FOR MPP V2.2 CERTIFICATION & MPP POWER

PROFILE)

8.2.4.1.4.4 (2,2) Position

Run compliance tests for the (2,2) position of DUT placement.

TPR Offset(r,z) Selection: | (22)

= [JPTx Compliance Tests MPP V2.2

[] Digital Ping (19)

[ K-est requirements {2)

[] Power Delivery Requirements (6)

CIMPP Legacy Receivers (1)

[l Communication Physical layer requirements {11)
] Pre-power Transfer Test (44)

[ In-power Transfer Test (45)

] OCP Test cases (1)

B &

3

H E & E E

+]-}

FIGURE 8.79: TEST SELECTION FOR (2,2) POSITION (FOR MPP V2.2 CERTIFICATION & MPP POWER

PROFILE)

8.2.4.1.4.5 (3,3) Position

Run compliance tests for the (3,3) position of DUT placement.

TPR Offset(r,z) Selection: | (3 3)

= [JPTx Compliance Tests MPP V2.2

=[] Power Delivery Requirements (2)
[19.1 MPEPTX.POW.GUARANTEED_POWER.P3
[J9.7 MPPPTX POW.PR_MAX_F3

=[] Communication Physical layer requirements (11)
[J11.1 MPPPTX.PHY ASK_DEMOD ILOAD_P3
[C]11.1 MPPPTX.PHY.ASK_DEMOD.RAC_P3
[111.1 MPPPTX PHY ASK_DEMOD.CAP_P3
[J11.8 MPPPTX.PHY ASK_DEMOD_360_LPM_P4
[111.8 MPPPTX.PHY ASK_DEMOD_360_NPM_P4
[111.8 MPPPTX.PHY ASK_DEMOD_360_HPM_P4
[J11.8 MPPPTX.PHY ASK_DEMOD_360_CPM_P4

[111.8 MPPPTX PHYASK_DEMOD_CAP_360_LPM_P4
[]11.8 MPPPTX PHYASK_DEMOD_CAP_360_NPM_P4
[]11.8 MPPPTX PHY ASK_DEMOD_CAP_360_HPM_P4
[]111.8 MPPPTX PHYASK_DEMOD_CAP_360_CPM_P4

CatA_WD3
Cath_WO3
Cath_WO3

Cath_WO3

TPRIMFF4
TRRMPF4
TPR#MPF4
TPREMPP4

CaA_WOI) | TPREMPPY
Cath_WD3) | TPRAMPP4
Cath_WD3) | TPREMPP4
Cath_WD3) | TPREMPP4

FIGURE 8.80: TEST SELECTION FOR (3,3) POSITION (FOR MPP V2.2 CERTIFICATION & MPP POWER

PROFILE)
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8.2.4.1.4.6 (2,3) Position

Run compliance tests for the (2,3) position of DUT placement.

TPR Offset(r,z) Selection: | (2 3) -

& [JPTx Compliance Tests MPP V2.2 -]
= []Pre-power Transfer Tesi (1)
[114.1.56 MPPPTX_FOD.MATEDQ_PREPOWER_DETECTION.TC2 (CatB_WD4) | TPRAMPF
= []In-power Transfer Tesl (2)
[114.2.6 MPPPTX.FOD.INPOWER_FO_HEATING.TC1k 2 15.3)mm
[]14.2.6 MPPPTX_FOD.INPOWER_FO_HEATING.TC1I (222 3jmm

FIGURE 8.81: TEST SELECTION FOR (2,3) POSITION (FOR MPP V2.2 CERTIFICATION & MPP POWER
PROFILE)

8.2.4.1.4.7 (0,4) Position

Run compliance tests for the (0,4) position of DUT placement.

TPR Offset(r,z) Selection: (0 4) ~

& [JPTx Compliance Tests MPP V2.2 =]
= []Pre-power Transfer Test (4)
[]14.1.7 MPPPTX FOD.MPLA2_BEFOREPOWER_FO_PRESENT_RFO1.TC3 (CaB_w04¢
[[]14.1.7 MPPPTX.FOD.MPLA2_BEFOREPOWER_FO_PRESENT_RFO1.TC4 | Cat5_w04
[[]114.1.8 MPPPTX FOD.BEFOREPOWER_FO_PRESENT_RFO3.TC3 (CsB8_WD4 (| TPR=wF
[]14.1.8 MPPPTX.FOD.BEFOREPOWER_FO_PRESENT_RFO4.TC3 (Cat8_WD4 (| TPRMWF

FIGURE 8.82: TEST SELECTION FOR (0,4) PosITION (FOR MPP V2.2 CERTIFICATION & MPP POWER
PROFILE)

8.2.4.1.5 For MPP V2.2 Certification & APP Power Profile, select from the following tests
based on TPR offset (r,z) positioning:

8.2.4.1.5.1 All Positions

Run the compliance tests for all positions of DUT placement.

TPR Offset(r,z) Selection: All Positions Selected (4) v

= [Z]APP Power Transmitter Compliance Tests -]
+ [¥]1V2 2 Pre-Validation Tests (14)
+ [¥]Compliance With Digital Ping 25W (17)
+ Compliance With MatedQ 25W (13)
+ Compliance With DPLoss 25W (50)
+ Compliance With MPLA 2 25W (30)
+ Compliance With Power Delivery 25W (13)
+ Compliance With Power Mode 25W (16)
+ Compliance With Gain Linearization 25W (20)
+ Compliance With Thermal 25W (22)
+ Compliance With CommProtocol 25W (11)
+ Compliance With CommPhyLayer 25W (34)
+ Compliance With OVP 25W (10)
+ Compliance With Kest 25W (10)

FIGURE 8.83: TEST SELECTION FOR ALL POSITIONS (FOR MPP V2.2 CERTIFICATION & APP POWER
PROFILE)
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8.2.4.1.5.2 (0,0) Position

Run compliance tests for the (0,0) position of DUT placement.

TPR Offset(r,z) Selection: (0.0) v

= [JAPP Power Transmitter Compliance Tests = |

+ [1V2 2 Pre-Validation Tests (14)

+ []Compliance With Digital Ping 25W (12)

+ []Compliance With MatedQ 25W (13)
[C]1Compliance With DPLoss 25W (28)
[C1Compliance With MPLA 2 25W (20)
[C]Compliance With Power Delivery 25W (11)
[T] Compliance With Power Mode 25W (8)
[C]Compliance With Gain Linearization 25W (20)
[T]Compliance With Thermal 25W (22)

[T] Compliance With CommProtocol 25W (11)
[T] Compliance With CommPhyLayer 25W (10)
[T] Compliance With OVP 25W (10)

[T] Compliance With Kest 25W (10)

SECECECE R

+

FIGURE 8.84: TEST SELECTION FOR (0,0) PosITION (FOR MPP V2.2 CERTIFICATION & APP POWER
PROFILE)

8.2.4.1.5.3 (0,2) Position

Run the compliance tests for the (0,2) position of DUT placement.

TPR Offset(r,z) Selection: (02) -

= [JAPP Power Transmitier Compliance Tests (=]
# []Compliance With DPLoss 25W (21)
+ []Compliance With Power Delivery 25W (2)
+ []Compliance With Power Mode 25W (8)

[[1Compliance With CommPhyLayer 25W (8)

+*

FIGURE 8.85: TEST SELECTION FOR (0,2) POSITION (FOR MPP V2.2 CERTIFICATION & APP POWER
PROFILE)

8.2.4.1.5.4 (2,2) Position

Run compliance tests for the (2,2) position of DUT placement.
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TPR Offset(r,z) Selection: (22) v

= [] APP Power Transmitter Compliance Tests [ |
[C] Compliance With Digital Ping 25W (5)
[112.1 MPPPTX POW_Digital_Ping_128kHz_HPM1_P2 ' MPP#TPR1
[[112.3 MPPPTX POW_Digital_Ping_360kHz_TC_3_P3 ' MPP2TPR1
[112.3 MPPPTX.POW_Digital_Ping_360kHz_TC_3_P4 ' MPP2IPR1
[[112.4 MPPPTX . POW_Cloak_Ping_360kHz_TC_4 P3 | MPP#TPR1
[112.4 MPPPTX POW_Cloak_Ping_360kHz_TC_4_P4 ' MPP#TPR1
[[]1Compliance With DPLoss 25W (1)
[13.9 MPPPTX FOD.25W_RESPONSE_VALID_DEVICE_TC2_P2
[T] Compliance With MPLA 2 25W (10)
[T] Compliance With CommPhyLayer 25W (8)

1]

A

+

+

FIGURE 8.86: TEST SELECTION FOR (2,2) POSITION (FOR MPP V2.2 CERTIFICATION & APP POWER
PROFILE)

8.2.4.1.5.5 (3,3) Position

Run compliance tests for the (3,3) position of DUT placement.

TPR Offset(r,z) Selection: (3.3) v

= []APP Power Transmitter Compliance Tests = |
= []Compliance With CommPhyLayer 25W (8)

[16.1 MPPPTX 25W_COMM_PHYLAYER_LPM_CAP_TC_1_P4
[16.2 MPPPTX 25W_COMM_PHYLAYER_LPM_REAL_TC_2 P4
[16.3 MPPPTX 25W_COMM_PHYLAYER_NPM_CAP_TC_3 P4
[[16.4 MPPPTX 25W_COMM_PHYLAYER_NPM_REAL_TC 4 P4
[16.5 MPPPTX 25W_COMM_PHYLAYER_HPM_CAP_TC 5 P4
[16.6 MPPPTX 25W_COMM_PHYLAYER_HPM_REAL_TC_6_P4
[16.7 MPPPTX 25W_COMM_PHYLAYERCPM_CAP_TC 7 P4 ¥~
[16.8 MPPPTX 25W_COMM_PHYLAYER_CPM_REAL_TC_8 P4

FIGURE 8.87: TEST SELECTION FOR (3,3) POSITION (FOR MPP V2.2 CERTIFICATION & APP POWER
PROFILE)
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8.2.4.2 Manage Test Selection

You can click on the F icon to select all the test cases in the list.

Test Selection

Project Name: Sample-2.2.0 0 i

Test Mode : Compliance

Quick Select: @ @ 0/0 @
i

Execute: Start

grlps.com

The “Test Lab Information” panel allows full reports to be created after running a set of

tests.

Test Lab Information

Lab Name Granite River Labs
Lab Location India

Lab Manager John

Test Engineer David

E-mail

Phone Number

Motes/Remarks

FIGURE 8.88: REPORT GENERATION PANEL

The “Test Lab Information” panel allows the user to enter information relevant to the lab
specifics used for running tests. Once tests have completed, the test report can be

viewed in the Report screen (see Section 8.3).

Once the desired test cases have been selected, they can be run by clicking on the Start

button. Click on this button (Stop) again to terminate the test run.

Test Selection

Project Name: Sample -2.2.0 0 '

Test Mode : Compliance

Quick Select: @ ® o 9

Execute: Start |0 <:

FIGURE 8.89: RUN TESTS
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Once testing has started you can view each test being run in real-time mode on the
Results screen:

grlps.com

Connection Test Results
2 seun Test Progress: ()03 (Non (o3 2 Q @
. Q- Test Status : Test: MPP_FullMode_DP2_V3: Ended Signal Strength
E O Exerciser  Status : # BSUT received expected message
(. Test 73
O—Configuration |, wpp
MPP FullMode_DP2 (0,0) V3
K_Estimation V3
% Results
Guaranteed Load Power (0,0) V3
Report -
) Channels
— Repor
B, Ananser 20 R .
E Qr-
=P Authenticator oyl |
o~

FIGURE 8.90: RESULTS SCREEN — TEST RUN IN PROGRESS

Test Results

Connection 2
O sewp ( = 5
Testprogress: ()20 (o3 (D1 03 @0 1035476 @142 Extended Cortrol Ero +4 @
i 0010389917 UUT 143 ACK @
. a v @
[} % 00:10:615:557 Q1 145 Extended Control Error +4 @
2 erccr PP FullMode_DP2 (0,0) V3
estimation v 0010850517 Uit 146 ACK @
o T stmation Value: 0823974608375 00:10:876:160 @} 148 Extended Control Eror +2 @
D—Configuration @ Guaranteed Load Power (0,0) V3

00.10911 0T 149 ACK @
2 ) 151: Extended Control Error +2 @
Q i, 7 W 152 ACK @
1@} 154 Extended Control Enor +2 @
W15 ACK @
Report Q161 Accounting {1.042) @

— Report % B a @@ 4 P A Y @ @
BB, Anaiyser

AT

o Help

FIGURE 8.91: 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/inconclusive/incomplete
status of each test as well as each 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
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representing the start of the selected test- this allows you to trace failing test to
determine the cause of the test failure.

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

FiRectified Voltage
EIRectified Current

FIGURE 8.92: 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 o To select specific test cases in
the test sequence, click on the % icon. 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.

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

Clear Filters
Authentication Messages

Tester Messages
Qi Messages
ASK Messages
FSK Messages
PRx Packet
Signal strength

Fnrd Pruwer Trancfar

= =
FIGURE 8.93: FILTER PACKET COMMUNICATIONS OPTIONS

To enable syncing of the Packet timings, click on the @ icon and vice versa.

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 8.94: 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.
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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 .trace (grltrace)
file or a CSV file, as shown in the example below.

FileName
GRL_Signal_File

FIGURE 8.95: SAVE TRACE PLOT AFTER TEST RUN COMPLETION

Select 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 @ @ @
under the Test Selection panel.
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After running a set of tests, the GRL-C3-MP-TPR application Report screen allows full
reports to be created:

Connection

80 Satun ‘ Download Current HTML Report | Download Current BSUT Report Data )| Report Data Management || Synthetic File
a. | m- GRL-QI-C3 Compliance Test Report
E‘?Exemser
BSUT Information
w— T e a—
= Product Name
Hodel Humber
‘ Results D
Serial Number
Test Information BN
—
Vst Location
Test Manager
By Report Test Engineer
), Analyser
Email 1d
Phone Number
B a- Remarks
£ suthenticator Date and Time 26042023 1533:23
Controller and Instrument Information
e
GRL-C3 Software Version 20033

GRL-C3 Firmware Version 2.0.024

GRL-C3 HW ELoad Version [

FIGURE 8.96: REPORT SCREEN
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.

¢ 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 8.98) below.

The buttons at the top of the Report screen perform the following functions:

Download Current HTML Report | Download Current BSUT Report Data | Report Data Management J§ Synthetic File

FIGURE 8.97: REPORT MANAGEMENT FUNCTIONS

o 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.

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

e Synthetic File - Click on the Synthetic File button to access test reports for the
Eye diagram data from the Physical Layer Magnetic and Phase tests in the CSV

format.

Controller and Instrument Infori

| Download Current HTML Report || Download Current BSUT Report Data

‘mation

Report Data Management

[o— Value
GRL-C3 Software Version 2.0.0.33

GRL-C3 Firmmears Version

2.0.0.24

GRL-C3 HW ELoad Version

o

BSUT Name.

Next Calibration Date

Thursday, March 13, 2024

Board Calibration

Calibraion Failed

Serial Number

GRLC3-2023023

Selected Power Profile

PP

BSUT Prafile

mep

Transmitter Type

Patential Power

PRMC Code

0x010E

BOI Cade

0x30213235

Testing Mode.

CTS Mode

Check for SSVMAX

True

Internal Measurements

True

Enable Pop-ups

Falca

Compliance Test Summary

Result Summary

Selected TestCases Count

2 o 1 0

sina Test ID
1 MpP FullMode_DP2 (0,0) 3

2 K_Estimation V3

Test Name Test Result
MPP Fulltede P2 (0,0) V3 =3
K_Estimation V3 pass.

K-Estimation Value: 0.8:
INCONCLUSIVE

23974600375

3. Guaranteed Load Power (0,0) V3

Response message was not found for XCE packet at 52.275, verify sequence and rerun
Response message was not found for PLA packet at 85.765, verify sequence and rerun
Final max load was not found, verify setup and rerun

3 Guaranteed Losd Power (0,0) V3 Gusranteed Load Power (0,0) V3 INCONCLUSIVE
Detailed Compliance Test Result

PASS 1. MPP FullMode_0P2 (0,0) V2

PASS 2. K_Estimation v3

FIGURE 8.98: ScRoLL DOwWN TO VIEW FULL REPORT
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8.4 JSON Report Analyzer

The GRL-C3-MP-TPR application Report Analyzer screen allows the user to view,

grlps.com

configure and manage report logs in the JSON file format. The JSON report log will be
automatically generated after completion of a test run.

b“""““"“‘" JSON Report Analyser
Setup
Expand All
. a-
E 9 Exerciser
v Test Lab
_ Test ~ Test Execution
D—Configuration
~ Report Remark
+ Test Tool Info
‘ Results
~ DUT Info
Report ~ Testing Scopes
 Digital Signature Info

Reportjson

FIGURE 8.99: 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 8.99 example above.

8.4.1

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 toggle button as shown in the Figure 8.100
JSON Report Analyser 0o
L2 o
@D expana An MPP_RuN2_250423_094632js0n (25/04/2023, 09:46:32) % MPP_Runi_250423_093450,js0n (25/04/2023, 0934:50) % MPP_Run1_260423 152821 json (26/04/2023, 152821) % Final Report
~ Test Lab o o0 o o
Lab Name
Lab Location
Lab Manager
Test Engineer
Email oL
Remarks
S Eacaticy o 0O oo oo (oRLwP PP 11
Project id GRL-WP-MPP-TPR GRL-WP-MPP-TPR GRL-WP-MPE-TPR
Report Sequence 2 1 1
Test Scope TD_1_11_18_MPP_PTX_CPX_POW_XCE_HANDLING_TC | TD_1_11_18_MPP_PTX_CPX_POW_XCE_HANDLING_TC
3 3
TD_1_11_19_MPP_PTX_CPX_POW_PLA_HANDLING TC | TD_1_11_19_MPP_PTX_CPX_POW_PLA_HANDLING TC
1 1
TD_1_11_20_MPP_PTX_CPX_POW_PLA_HANDLING TC | TD_1_11_20_MPP_PTX_CPX_POW_PLA_HANDLING_TC
2 2
TD_1_11_22 MPP_PTX_CPX_POW_RESTRICTED_MOD | TD_1_11_22 MPP_PTX_CPX_POW_RESTRICTED_MOD
E_ONLY E_ONLY
TD_1_11_22 1_MPP_PTX_CPX_POW_RESTRICTED_TO | TD_1_11_22 1_MPP_PTX_CPX_POW_RESTRICTED TO
_FULL_POWERON _FULL_POWERON
TD_1_11_23 MPP_PTX_CPX_POW_TNEGTRANSITION_ | TD_1_11_23 MPP_PTX_CPX_POW_TNEGTRANSITION_
TIMEOUT TIMEOUT
TD_1_11_23 1_MPP_PTX_CPX_POW_RESTRICTED_TO | TD_1_11_23_1_MPP_PTX_CPX_POW_RESTRICTED_TO
_FULL_POWEROFF _FULL_POWEROFF
TD_1_11_24_MPP_PTX_CPX_POW_ADVERISE MPP_SU | TD_1_11_24_MPP_PTX_CPX_POW_ADVERISE_MPP_SU
PPORT PPORT 7]

FIGURE 8.100: EXPAND ALL DATA FIELDS EXAMPLE

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.
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The data fields in the JSON report log are based on the test configuration made by the
user in Section 8.2, Test Configuration. Each of these data fields can be defined as
follows:

8.4.2.1 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 8.101 below.

JSON Report Analyser X e @ P Bao
@D expand An MPP_RUN2_250423 094632 JSON (25/04/2023, 0%:45 x MPP_Run1_250423 093450, 50N (25/04/2023, 02:34:50) % MPP_RUN1_260423 152821,50N (26/04/2 52821) % Final Report |
~ Test Lab o

Lab Name

Lab Location

Lab Manager

Test Engineer

Email N,

Remarks
~ Test Execution [ 6 ] [ 1] (GRLwR wePTPR) [ 1] [ 1] (GRLwP NP T:

Project Id GRL-WP-MPP-TPR GRL-WP-MPP-TPR GRL-WP-MPP-TPR

FIGURE 8.101: TEST LAB DATA FIELD

8.4.2.2 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.

e Spec Version: Version of the Qi specification that the test cases referred to.

See example in Figure 8.102 below.
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JSON Report Analyser

@D Expand AL

* restan

[~ Test Execution
Project Id

Report Sequence
Test Scope

O OO

X ® @ F B oL

-]
MPP_Run2_250423 094632 json (25/04/2023, 00:46:32) % MPP_Run1_ 250423 093450, json (25/04/2023, 09:34:50) X MPP_Run1_ 260423 152821json (26/04/2023, 15:2821) % Final Report
- -
Corowe et 0D @D crnenreren) WD @D [
GRL-WP-MPP-TPR GRL-WP-MPP-TPR GRL-WP-MPP-TPR
2 1 1
TD_1_11_18_MPP_PTX_CPX_POW XCE_HANDLING TC | TD_1_11_18 MPP_PTX_CPX_POW XCE_HANDLING_TC
3 3
TD_1_11_19_MPP_PTX_CPX_PC: gy © HANDLING_TC | TD_1_11_19_MPP_PTX_CPX_POW_PLA_HANDLING_TC
1 1
TD_1_11_20_ MPP_PTX_CPX_POW_PLA_HANDLING_TC | TD_1_11_20 MPP_PTX_CPX_POW PLA_HANDLING_TC
2 2
TD_1_11_22_MPP_PTX_CPX_POW_RESTRICTED_MOD | TD_1_11_22_MPP_PTX_CPX_POW_RESTRICTED_MOD
E_ONLY E_ONLY
TD_1_11_22 1_MPP_PTX_CPX_POW_RESTRICTED_TO | TD_1_11_22 1_MPP_PTX_CPX_POW_RESTRICTED_TO
_FULL_POWERON _FULL_POWERON
TD_1_11_23 MPP_PTX_CPX_POW _TNEGTRANSITION_ | TD_1_11_23_ MPP_PTX_CPX_POW_TNEGTRANSITION_
TIMEOUT TIMEOUT
TD_1_11_23_1_MPP_PTX_CPX_POW_RESTRICTED_TO | TD_1_11_23 1_MPP_PTX_CPX_POW_RESTRICTED_TO
_FULL_POWEROFF _FULL_POWEROFF
TD_1_11_24_MPP_PTX_CPX_POW_ADVERISE_MPP_SU | TD_1_11_24_MPP_PTX_CPX_POW_ADVERISE_MPP_SU
PPORT PPORT
TD_1_11_24_1_MPP_PTX_CPX_POW_ILLEGAL_PACKET TD_1_11_24_1_MPP_PTX_CPX_POW_ILLEGAL_PACKET
_oo1 _oo1
TD_1_11_24_1_MPP_PTX_CPX_POW_ILLEGAL_PACKET | TD_1_11_24_1_MPP_PTX_CPX_POW_ILLEGAL_PACKET
_oo2 _002
TD_1_11_24 1_MPP_PTX_CPX_POW_ILLEGAL_PACKET TD_1_11_24_1_MPP_PTX_CPX_POW_ILLEGAL_PACKET
_003 _003
TD_1_11_25_MPP_PTX_CPX_POW_RENEGOTIATION TD_1_11_25_MPP_PTX_CPX_POW_RENEGOTIATION
TD_1_11_26_UPDATE TD_1_11_26_UPDATE
TD_1_11_17_MPP_PTX_CPX_POW_XCE_HANDLING_TC 7]

FIGURE 8.102: TEST EXECUTION DATA FIELD

8.4.2.3 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 8.103 below.

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

JSON Report Analyser

X ® F P

A Test Tool Info

s ] w200 ) [ ) catibeat

on Expired

o rwasos) (w2003) (@ cupaenciprea] D

(Pwa0020) (w20033) (@ cotraton Expi

Ll

@D epand Al MPP_Run2_250423 094632 json (25/04/2023, 09:46:32) % MPP_Run1_250423 093450.json (25/04/2023, 0934:50) X MPP_Runl_260423 152821json (26/04/2023, 152821) X Final Report
* ressLan - - -
~ Test Execution O 00 (s N 1+ (o ] (GRLwe wepTE
~ Report Remark [+ B 1] (caune) €D (Eace) €D (o
Report Remark None None None

FIGURE 8.103: REPORT REMARK DATA FIELD

8.4.2.4 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-MP-TPR). 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.

e |s Calibrated: Whether or not the tester hardware has been calibrated.
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e Software / Firmware / Hardware Version: Software, firmware & hardware version
numbers of the tester hardware.

See example in Figure 8.104 below.

e TPV Bo

JSON Report Analyser
| @D expand An MPP_RUN2_250423 094632 JSON (25/04/2023, 09:46:32) X MPP_RuM_250423 093450.,j50n (25/04/2023, 08:34:50) % MPP_Run1_260423 152821J50N (26/04/2023, 15:28:21) % Final Report
 Testlab [ < N o] 0] 0]
« Test Execution O 00 orwrurers) @D €D ) @ €
v Report Remark o O ) € ) @
~ Test Tool Info o 0O (Freannan) (swzoom) (@ comatontupees ] D =) O (rwagoze) (swzons
Test Tool Manufacturer Granite River Labs Granite River Labs Granite River Labs
Model Name GRL-WP-MPP-TPR B GRL-WP-MPP-TPR GRL-WP-MPP-TPR
Serial Number GRLC3-2023023 GRLC3-2023023 GRLC3-2023023
Last CalibrationDate 2024-03-14 2024-03-14 20240314
Is Calibrated x x x
Software Version 20033 20033 20033
Firmware Version 40024 40024 40024
Hardware Version E0 E0 E0
v DUT Info o 0 Gy @ [CIEDICOIGONN - ] (@12.) (wee) (Fre

FIGURE 8.104: TEST ToOL INFO DATA FIELD

8.4.2.5 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 8.105 below.
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JSON Report Analyser X ® 7P B O &
@D Expand Al MPP_Run2_250423 094632 son (25/04/2023, 09:46:32) % MPP_Run1_250423_093450 50N (25/04/2023, 0934:50) % MPP_Runi_260423_152821 json (26/04/2023, 152821) % Final Report u
e o o0 o) @ o (@120) (we) &
DUT Type PTx PTx PTx
Brand Name
Product Name
alo
Serial Number LR
Power Profile MPP MPP MPP
Specification Supported 124 124 124
Base Station Details Manufacturing Code 0x0000 | Manufacturing Code 0x0000 | Manufacturing Code 0x0
Transmitter Type - | Transmitter Type - | Transmitter Type
Potential Load Power 13 Potential Load Power 5 Potential Load Power
Is WPID Supported ® | 1s WPID Supported % | 1s WPID Supported
Is Authentication Supported ¢ | Is Authentication Supported 3 | Is Authentication Supported
Is Simfll\aneuus Incoming and x Is Simy ltaneous Incoming and x Is Sim,maneous Incoming and
Outgoing Supported Outgoing Supported Outgoing Supported
\;(:i ;'edﬁa"dcm“mu"im“n" % Iss“(:;:leljalldcmnmunim(inn x I;Op\;:::andcmnmurlicaliun
Max Transport Layer Buffer Size - | Max Transport Layer Buffer Size Max Transport Layer Buffer Size
Is Non Resonance Sensitive 3 | s Non Resonance Sensitive 3 | Is Non Resonance Sensitive
Supported Prop Data - | Supported Prop Data - | Supported Prop Data
Srq Prop - | SiqProp - | SrqProp
Adc Prop Adc Prop Adc Prop ]
FIGURE 8.105: DUT INFO DATA FIELD
8.4.2.6 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 8.106 below.
JSON Report Analyser X o P B @O
Expand All MPP_Run1_260423 153323 json (26/04/2023, 1533:23) X
~ Test Lab [ < I o ]
~ Test Execution o O
~ Report Remark o O
v Test Tael Info O O (Pma0024) (n:20.053) [ Catmraton Ersies
. DUt It o o & Overall Results e
~ Tusting Scopés A? List of test cases o @0 N
Pass -
P & Results View Details |:> -
Inconclusive
~ Digital Signature Info [ 2 N 2 ]

FIGURE 8.106: TESTING SCOPES DATA FIELD

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 8.107 below.

Also see Section 8.4.3, Load Multiple JSON Report Files for more details when loading and
comparing between multiple JSON files.
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JSON Report Analyser

Expand AT

Testscope Details
~ Test Lab

Reparnt Name Test D Test Name
v Test Exe MPP_Run1_260423 153323 json MPP_FullMode_DP2_V3 MPP FullMode_DP2 (0,0) V3
* Reportf  signal piot
~ Test Too
119101 92000
~ DUT Infc
. Recified_Voltage Volt: 11.3340
sean o
~ Testing ! @ Rectsed_CureataAmps: 0.0492
MPP_Ful § ses50 \—’J "
K_Estimz .
20778
Guarante
o000
~ Digital S °
° & & & & | 92000 &
v o s o
Recied_Votage Vot - 11334 @ Recified_Current Amps - 0.0482
Tost Logs
Origin of Packet TimeStamp Packet Type Packet Subiype Packet Duration Raw Data
No filter v [No fitter v [No fitter v
= 26/04/2023, 03:29:41 ASK Signal_strengtn 21759 01,0637,0x36
Sent 261042023, 03:29:41 ASK Identiication 54772 071,0x20, 01,08, 0x8c, O 0w, 065,079
Sent 2610472023, 03:29:41 ASK MPF_Extended_|dentification 80274 0xB1,0xle, 0x0,01,0x87,0264,0x54,0x64,0x 1, 0xBc.

FIGURE 8.107: VIEw TEST CASE DETAILS

8.4.2.7 Digital Signature Info Field

WPP-TPR)

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.

X e @ F BOo

JSON Report Analyser
Expana A1 MPP_RUn_250423 004632 json (5/04/2023, 034632) % MPP_Rum1_250423_093450]s0m (25/04/2023, 09:3450) X MPP_Rum 260423 152821 son (26/04/2023,152621) X Final Report
~ TestLab o O 0] [ 0]
~ Test Execution o 00 0o oo (==
~ Report Remark o © (cane) @D (Eane) @D (Eotabie.
Report Remark None None None
¥ Test Tool Info o O @“};‘ M commencinns] @D D cmmmenns] O @ caten
v DUTinfo o o CE @ O o ericolen
 Testing Scopes O 00 [ 0] (1215 ) ; Mol o ] 0000
~ Digital Signature Info o O L2] o
Encrypted Hash 256 Bits 05qqTU21DISIWHITJ3pnQGMcr/S0g 6y TBI2MThiGEp. . Hg9QBscptKQHIXWNpAMZQMUWKOFCTMBTISAYADV. . ZighahX1E2bDZED DMIzM1HAYL
Test Tool Public Key VSPPZZASZIMHaSTSIHGWIQKIYRIY/QVEHZNOSEL...  VSPPZZASZIMHaSTSINGWOKIYRY/QVEHZNOISEL...  VSPPZZASZMIaSTS3HGHGQIKIYR1YIQVEH2NGISSL..

FIGURE 8.108: DIGITAL SIGNATURE INFO DATA FIELD

8.4.3 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.
4+

1. Click on the Upload icon == at the top right of the JSON Report Analyzer

screen as shown in Figure 8.109 below.

JSON Report Analyser

Expand Al Reportjson

(Rezrime s

FIGURE 8.109: UPLOAD JSON REPORT ICON
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2. The following pop-up window will appear as shown in Figure 8.110. 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 Analyser

Expand All

Upload JSON
v TestLab

Local File
~ Test Execution ~ @ [ Report

v & [ Project_MPP_260423_152938

~ Report Remark

~ Test Tool Info

~ DUT Info

~ Testing Scopes
MPP_FullMode DP2 V3
K_Estimation_v3
Guaranteed_Load_Power,

~ Digital Signature Info

>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>

& B MPP_Runi_260423_153323 json (340.0

O [ Project_MPP_260423 152728
O [ Project MPP_260423_152215
O [O Project_MPP_180423_205624
O [ Project_MPP_180423_205502
O [ Project_MPP_180423_204437
O [ Project_MPP_180423_204050
O [ Project_MPP_180423_203755
O [ Project_ MPP_180423_203008
O [ Project MPP_180423 202206
O [0 Project_MPP_180423_201542
O [ Project_MPP_180423_200318
O [ Project_MPP_180423_194225
O [ Project MPP_180423_190301
O [0 Project MPP_180423 183357
O [ Project_MPP_180423_183233
O [ Project_MPP_180423 173327
O [ Project_MPP_180423_170521
O [ Project MPP_180423 165847
O [ Project MPP_180423_164225
O [ Project_MPP_180423_151832
O [ Project_MPP_180423_151418
O [ Project_MPP_180423_150457
O [ Project_MPP_180423_150307
O [ Project MPP_180423_150005
O [0 Project MPP_180423 142423
O [0 Project_MPP_180423_141944
O [ Project_MPP_180423_141122

01KB)

FIGURE 8.110: 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 8.111

Drag and drop

& Upload (1)

below.

JSON Report Analyser X @ F P B O X

Expand Al MPP_Run2_250423 094632 json (25/04, 2 % ] VMDD,Rum,ZSOAZ&,D‘?}ASO}SOI\ 5/04, x i IMPP_Run1_260423_152821,json (26/04; x inal Report
~ TestLab O O [ 0] (o]
v Test Execution 0 00 (orewrureree)| | €D €D (orowrwreer) || €D €D (GRuwp wpp 7R
~ Report Remark o © aune) | | €D cann) || €D Eambie

Report Remark None None None
 Test Tool Info 0| © " (rwano2s) (w20933)
~ DUT Info O © O |9
¥ Testing Scopes O 00 o 0o e o ©® o o
v Digital Signature Info o © 2 [ 2]

\ J\
FIGURE 8.111: JSON FILES LOADED ON SCREEN EXAMPLE
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8.4.3.1 Compare Multiple JSON Report Files Results

When expanding the Testing Scopes data field (as described in Section 8.4.2.6) and
clicking on the View Details icon @ of the respective test case, the user can slide the

Compare Reports toggle button =ome==FRepets 0 compare the results between the
loaded JSON files.

In the example in Figure 8.112 below, the user can select any of the loaded JSON files (as
indicated by “1” and “2”) to view and compare the results for a particular test case.

E R P Bo@
= . Testscope Details M x
Test E Re-Ping Delay 1000 1000 NA
REPOFEE  (1,05e a file to view graph and log table:
t (MFP,RU"Z,ZSMZLWSBZ )scnﬁPP,RMDI,ZWIJ,WMSO.Ison )
199 signal plot 1 2
mEE = W LY — .
Origin of Packet Time Stamp Packet Type Packet Subtype Packet Duration Raw Data
Sent 25/04/2023, 09.07:33 ASK Signal_Strength 21.759 0x1,0:2b,0x28 8
T Sent 25/04/2023, 09:07:33 ASK Identification 54772 0x71,0x20,0x1,0xe,0x8c, 0x 1¢,0xd8, 0x61,0x79 g
FIGURE 8.112: SELECT AND COMPARE MULTIPLE JSON FILES RESULTS
ngicons |2 P | B @ -
Use the following icons on the top right of the JSON Report Analyzer
screen to configure and manage the JSON reports.
JSON Report Analyser Le|Z P B @&

Expand Al Reportjson

FIGURE 8.113: MANAGE JSON REPORT ICONS

e ¥ — Click on this icon to edit the JSON report. Note: Only the Report Remark field
can be edited (refer Section 8.4.2.3, Report Remark Field).

e Y — Click on this icon to merge two or more JSON reports (refer Section 8.4.5
below).

. E‘ — Click on this icon to view a summary of the JSON report. An example is as
shown in Figure 8.118 below which displays the number of test cases with their
respective test run results for each JSON report.
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Report Summary x
Test results o

Number of Testcmes
=3

1 1
MPP_Run2_250423_084632 json MPP_Runi_250423_093450 json MPP_Run1i_260423_ 152821 json
W Totsl WPass MFail W inconclusive [l Not Run

FIGURE 8.114: JSON REPORT TEST RESULTS SUMMARY EXAMPLE

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

Test report
JSON report by sliding the “Test Results” toggle button to e o

Report Summary X
Test reports o

"2
0

Number of Testcm es
8

R2)
1)
4

1
L]
: 5
R "2y
3 3
(R
1 (R3) R3) ) R (R
o ] L] 0 0 L]

R3)
1
Total Pass Fail Inconclusive Mot Run

MPP_Run2_250423 094632 json(R1) MPP_Run1_250423_ 093450 json{R2) MPP_Run1_260423 152321 json(R3)

FIGURE 8.115: JSON REPORT TEST REPORTS SUMMARY EXAMPLE

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 8.116 below. The user can find the

saved report file in the Downloads folder.
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Report Summary

E“ o

(=]

20

(R2)
18

Rz)
10

Humber of Testcmes
o

R1)
{R2) &
B F1)
@) ") 4

(R

R3)
1 1 (R3) [R3) RN (R2) (RY
0 0 0 o

0
Total Pass Fail Inconclusive Mot Run

MPP_Run2_250423_094632json(R1) MPP_Run1_250423_093450 json(R2) MPP_Run1_260423_152821 json(R3)

FIGURE 8.116: JSON REPORT TEST REPORTS SUMMARY EXAMPLE

. - Click on this icon to delete the JSON report.

8.4.5 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 Merge icon P as shown in Figure 8.117.

JSON Report Analyser X @ @ Do &
Expand All MPP_RUN2_250423 004632 Json (25/04/2023, 09:4632) % MPP_Run1_250423 093450 js0n (25/04/2023, 09:34:50) % MPP_Runi_260423 152821 json (26/04/2023,152821) %  Final Report ﬂ n

v DUT Info O O (5] (5] (@aD) (o) (F Merge icon

~ Testing Scopes 0O 090D 0 L Ll 5 e o ] B LUl o JOol o ] Remove Al

FIGURE 8.117: MERGE ICON

2. Then click 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
8.118 example below. The selected test results will be reflected under “Final
Report” as merged results.
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JSON Report Analyser le @ P Bao
JSON Report #1 JSON Report #2 JSON Report #3
4]
Expand All (MDDﬁRnanSDd?SJBBbaZan1;‘4--4‘/‘ 123, 09: me) x (MPDinunljsudzirwldsgjsnn (25/04/2023, 09:34:50)) % (Mup,numjbﬂdzsﬁzazuson 26/04/2023, 15: MI'&)* (Fmal Reparl)
Merged Results
~ DUT info o o EEm @ GEEEm @ [CEDICIIG
Testing Scopes © 00000 (L T- 0 e o ‘00000 ATE LR Romovo 1
e, .
TD_1.11.18_MPP_PTX_CPX POW XCE H @ Fai @ | OFail ® Fail LS
ANDLING TC3
TD_1_11_19_MPP_PTX CPX POW PLA H
@ Inconclusive ® | © Inconclusive ® Inconclusive e
ANDUING_TC1
TD_1.11_20_MPP. CPX_POW_PLA H TESt RBSUItS
-111.20_MPP_PTX_CPX_POW_PLA | @ Inconclusive - Inconclusive ® Inconclusive ne
ANDLING TE2
TD_1.11.22 MPP_PTX_CPX POW RESTR @ Pass - tnconchisive - Pass oe
ICTED_MODE_ONLY
—
TD_1.11.22 1 MPP_PTX_CPX_POW_REST . . )
O Inconclusive » @ Inconclusive ® Inconclusive e
RICTED_TO_FULL_POWERON
TD_111.23 MPP_PTX_CPX_POW TNEGT o Fai ® | |® inconcusive - Inconclusive o e
RANSITION_TIMEOUT e ——
—ee
b el Pass ® Inconclusive: ® Pass -
RICTED_TO_FULL_POWEROFF © . v
TD_1.11_24_ MPP_PTX_CPX_POW_ADVE @ Pass - Inconclusive ® Pass o
RISE_MPP_SUPPORT
e,
TD_111.24 1 MPP_PTX_CPX_POW_ILLE - Fail ® @ Inconclusive ® Inconclusive oe
‘GAL_PACKET_001
TD_1_11_24_1_MPP_PTX_CPX_POW_ILLE - Eadl | A - Fail e
ail
GAL_PACKET_ 002
TD_1.11_24_1_MPP_PTX_CPX_POW_ILLE Fali @ Fail Fail =
GAL_PACKET 003 ail - @ Fail ® a o
TD_1.11.25 MPP_PTX_CPX POW_RENEG al o ||@ inconcuusve - Inconclusive o w®
OTIATION -
TD_1.11.26 UPDATE o Inconclusive @ | |® Inconclusive - Inconclusive o e
TD_1_11_17_MPP_PTX_CPX_POW_XCE H Pass - Pass LI
ANDLING_TE1 N -
TD_1_11_17_MPP_PTX_CPX_POW_XCE_H ® Pass ® Pass e
ANDLING TCla
TD_1_11_17_1_MPP_PTX_CPX_POW_XCE_ ® Pass ® Pass oe
HANDLING TC2 S L 7]

FIGURE 8.118: MERGED TEST RESULTS FROM MULTIPLE JSON REPORT FILES

3. If the user wants to delete certain results in the final merged report, click on

the Delete icon ® for the respective result.
results by selecting “Remove All”.

8.4.6 Download/Export JSON Reports

The user can download the JSON reports or export th
the following steps:

1. Click on the Download icon A at the top ri

screen as shown in Figure 8.119 below.

The user can also delete all merged

e reports to HTML or PDF files using

ght of the JSON Report Analyzer

2. Select “JSON” to download/save the reports as JSON files, or select “HTML”

and “PDF” to export the reports to HTML an

d 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.

i @
MPP_Runi_260423_152821json (26/04/2023,15:28:21) % Final Report
o (CIED CIG
sl L o) o
Fail
Incondlusive

FIGURE 8.119: DOWNLOAD/EXPORT JSON REPORT FILES
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Follow the procedure below to verify the certificate data using Qi-Authenticator.

grlps.com

1. Load any authentication test case as shown in the example in Figure 8.120

below.

00:09:854:094
00:09:885:354
00:09:949:627
00:10:019:402
00:10:070:369
00:10:108:216
[0R VR EVET(]
00:10:278:057
00:10:312:261
00:10:329:348
00:10:363:302
00:10:380:388
00:10:414:342
0N-10-45F 428

H & &

@ Yo

of PTX_APX_CRT_IRE_CHA_002_MPP
— e

al ignal strength 47 GID
Ql'36: Identification {2.1, 0x18398}

w
o

QI 37: MPP_Extended_ldentification

Ql 38: Configuration {5W,Count.0, Neg:false, Pol--ve, Dep:2}
UUT 39: MPP-ACK

Q] 40: Get Request {PTx Extended Identification}
UUT41: Extended_Power_Transmitter_|dentification
Ql'42: SRQ [0x20] {Frequency Selection: 360 kHz}
UT43: ACK

@l 44: SRQ [0x20] {Re ping delay: Re-Ping value 12}
UUT4s: ACK

1l 46: SRQ [0x20] {End Negotiation: 2}

ut47-Ack @D

- Fod Power Transfer 12 [EPT/renl

2
'S
5

s e @ 4 > AV @ @ A Y @

\ g P T T T O TR T T oY T T T T o T T T TR
-l

mlTﬁr;r‘r.mﬂﬂﬂﬂW

00:14:548 :21:6 00:29:006 00:36:370 00:43:644 00:50:918 00:58:192 01:05:466  01:12:740
Time (MM ssms us)

FIGURE 8.120: LOAD AUTHENTICATION TEST CASE

2. Click on the filter icon at the top right of the screen as shown in Figure 8.121

below.

00:09-854:094
00:09:885:354
00:09:949:627
00:10:019:402
00:10:070:369
00:10:108:216
00:10:142:670
00:10:278:057
00:10:312:261
00:10:329:348
00:10-363:302
00:10:380:388
00:10:414:342
00-10-456.428
B & &

of PTX_APX_CRT_IRE_CHA_002_MPP a t
4 = e
Clear Fils
Q135 Signal strength 47 G — ar Filters
| Authentication Messages

36 Identification (2.1, 0x18395) (EEEED
a rifeaton 21, ! [ Tester Messages

Ql 37 MPP_Extended_ldentification [ ) Qi Messages

| | ASK Messages - Tester

|| FSK Messages - UUT

UUT 39: MPP-ACK PRx Packet (Tester)
" Signal strength

~ End Power Transfer

Ql'38: Configuration {5W,Count-0, Neg false, Pol--ve, Dep:2}

QI 40: Get Request {PTx Extended Identification}
UUT41: Extended_Power_Transmitter_ldentification
Ql'42: SRQ [0x20] {Frequency Selection: 360 kiz} (D
UUT43: ACK

QI 44: SRQ [0x20] {Re ping delay: Re-Ping value 12}
UUT4s: AcK

QI 46: SRQ [0x20] {End Negotiation: 2} (D

UuT47: Ack @D

01142 Fod Power Traosfer 12 [FPT/en]

e @@ 4 > AV @ @ A VYV @

gt Tl T T A AT T T A A T oMY WA T W Tl T
v

,ﬁi,,,m]ﬂ"“ﬂ"W

[ Il

00:14:548 :21:8 00:29:096 00:36:370 00:42:644 00:50:918 00:58:192 01:05:466 01:12.740
Time (mm'ss:ms:pis)

FIGURE 8.121: CLICK ON FILTER ICON
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3. Select the Authentication Messages checkbox from the available options as shown
in Figure 8.122 below.

Description of PTX_APX_CRT_IRE_CHA_002_MPP

® Y1
00:21:552:320 Ql)0: GET_CERTIFICATE pE=— 5.
00:22:626:357 UUTC: CERTIFICATE

00:30:152:334 Q10 GET_CERTIFICATE [ Tester Messages .
[ Qi Messages
0031618362 UUT0: CERTIFICATE [)ASK Messages - Tester
00:39:144:367 @i)0: GET_CERTIFICATE [ FSK Messages - UUT .
PRx Packet (Tester)

00:40:610:423 UUTo CERTIFICATE &8 (RN

00:48-136:369 0: GET_CERTIFICATE (G End Pover Transfer ua
00:49:601:441 0: CERTIFICATEUT

00:57:128:405 0: GET_CERTIFICATE(@]

00:58.593:481 0: CERTIFICATEUT

01:06:119:418 0 GET_CERTIFICATEQI
01:07:583:477 0: CERTIFICATEUT
01:09.212:413 LLENGE(Q

01:11:176:497 0: ERRORUUT
B w & & B a@a @@ « b AV @ & A ¥V @
130
g f L AL LIS m'r-nirmmf-r T VT TV TN T WA T T 1T T A TV T T T T Y T TN
L————"

anqum«mnﬂﬂW

i T T i T T T i T
00:00:000  00:07:274 00:14:548 00:21:822 00:29:096 00:36:370 00:43:644 00:50:918 00:58:192 01:05466  01:12:740
Time (M ss:ms:ys)

FIGURE 8.122: SELECT AUTHENTICATION MESSAGES CHECKBOX

4. Click on the Authenticate button beside the last certificate sent by the PTx as
shown in the example in Figure 8.123 below.

Description of PTX_APX_CRT IRE_CHA_002_WPP Packet Search ® Y1

0021552320 @0 GET_GERTIFIGATE

00:22:626:357 (iUT o GERTIFICATE

00:30:152:334 Ql'0: GET_CERTIFICATE

00:31:618:382 UUT0: CERTIFICATE

00:39-144:367 Q10 GET_CERTIFICATE

o 423 JUTo: GERTIFICATE

00:48:136:369 0 GET_CERTIFICATE(Q

00:49:601:441 0: CERTIFICATE{UT

00:57:128:405 0. GET_CERTIFICATE (@

0058593481 0 GERTIFIGATE JUT

01:06:119:418 0 GET_GERTIFICATEQ
 otorssxert | 0: CERTIFIGATEUT

01:09:212:413 2 0: CHALLENGE QI

01:11:176:497 0: ERRORUUT

W H @ g 4> AV (@

T T T Tt T T A o T T T T T T T Tl T
ﬂﬂ How-pgisron/’

mmrlmnﬂﬂﬂ W

|

00:00:000  00:07:274 00:14:548 002i:822 00:20:006 00:36:370 00.43:644 00:50:918 00:58:102 0105466 01:12.740
Time (Mm:ssms:ps)

FIGURE 8.123: CLICK ON AUTHENTICATE BUTTON
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5.

The GRL-C3-MP-TPR application will redirect to the Qi-Authenticator screen as
shown in Figure 8.124 below.

Connection .
% Setup Certificate
QUpload PTX's Auth Certificate Chain
=, Q- Save Changes || Download Certificate
Boene | | Coerie tomeoom
Raw Certificate Chain Bytes Decoded Certificate
. 0x02 0x81 OxA1 Ox75 Ox9E 0xCC OxAD 0xBE 0x3B 0x85 0x01 0x18 0x18 0x3E 0xD6 0xCD 0xDB 0xD4 0xA5 0xDB 0x7D Root Certificate Hash <
E—Conﬁgm“on 0x83 OXEG 0xFD OXOE 0x6F 0x47 0x5C 0xE4 0xBB 0XGE 0xAD 0x14 0x24 0x30 0xB2 0x01 0x44 0x30 0x81 OXEB 0xAQ 0x03
0x02 0x01 0X02 0x02 0x08 0x3D 0x59 0x81 0x07 0XBY OX75 0x48 OXCE 0x30 0x0A 0x06 0x08 0x2A 0x86 0x48 OXCE 0x3D Manufacturer CA Certificate v
0x04 0x03 0x02 0x30 Ox 11 0x31 OXOF 0x30 0x0D 0x06 0x03 0x55 004 0x03 OXOC 0x06 0X57 0x50 0x43 0x43 0x41 0x31
0x30 0x20 0x17 0x0D 0x32 0x32 0x31 0x32 0x30 0x38 0x31 0x34 0x32 0x31 0x32 0x33 0x5A Ox18 OXOF 0x39 0x39 0x39 B G e it v
g Results 0x39 0x31 0x32 0x33 0x31 0x32 0x33 0x35 0x32 0x35 0x39 OX5A 0x30 0x12 0x31 0x10 0x30 0XOE 0x08 0x03 0X55 0x04

0x03 0x0C 0x07 0x30 0x30 0x35 Ox41 0x2D 0x30 0x30 0x30 0x59 0x30 0x13 0x06 0x07 0x2A 0x86 0x48 0xCE 0x3D 0x02
0x01 0x08 0x08 0x2A 0x86 0x48 0xCE 0x3D 0x03 0x01 0x07 0x03 0x42 0x00 0x04 0x16 0xA8 0x01 0x7F Ox1E 0xF9 0x19
OxA4 OxE9 0x80 0x37 OxEA 0x34 0x0B 0x24 0x24 Ox6F 0xB8 0x7F 0x2B 0xD9 0xIB 0xB0O OxBA 0x59 0xC4 0x45 0x38 OxFD
@ FROEEE 0xD6 OxAE 0xDD 0xD6 0x52 0x51 0x86 0xF2 0xC1 0xD1 0x67 0x06 OxES 0xF8 0xB4 0xAB 0x7B 0x82 0xE9 0x83 0x8D
0xDC 0xE6 0xB2 0xDE 0x13 0xF8 0x63 0x0E 0x09 0x78 OxDF 0x8F Ox1A 0xAD 0xA3 0x2A 0x30 0x28 0x30 0x12 0x06 0x03

Report c ge Auth Validation

(@ronce Gertificate chain Digest

72 FD E9 13 AT E4 07 69 6E 18 ED F5 0D 62 F2 37 B4 9A 32 3C 4A 0D 31 D7 0B OF D3 9E 8D 12 9D 16
. Report
B8\ st

(@ challenge Auth TBS Auth

o Help Validate Challenge Auth

FIGURE 8.124: QI-AUTHENTICATOR SCREEN

Note: The above procedure is also applicable for Challenge Auth Validation.
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9 GRL-C3-MP-TPR Information and Help

The GRL-C3-MP-TPR application Help screen allows the user to view the current version
of the GRL-C3-MP-TPR application as well as a brief description of the GRL-C3-MP-TPR

tester hardware. The user can also access customer support or download debug logs
using the links provided.

2 > - GRL-C3-MP-TPR |

® Granite River Labs Support Desk App Version. 2.220.0.16 - 25W-Beta
GRL-C3-MP-TPR: The instrument to run Wireless Power Base Station Compliance Testing.
H— Test .
= Email Customer Support Overview
* Single solution for compliance testing of Magnetic Power Profile (MPP)

Download Debug Logs « Manual and fully automated modes for Compliance and R&D needs.
‘ Resuits « APIs for custom test case automation.
@ PFO Data The GRL WPC Qi2 Wireless Charging Power [Ptx] Transmitter Tester, in short GRL-C3-MP-TPR, provides a cost-effective and user-friendly

automation solution for Qi wireless charging compliance testing. As the latest addition to automated Qi2 wireless charging test solutions, it caters
1o the needs of OEMs and developers, facilitating the testing of wireless chargers and smartphones with precision.

Report

The GRL-C3-MP-TPR ensures users stay abreast of advancements in wireless charging standards without compromising on quality, convenience.
or data security. Boasting a comprehensive suite of features and an intuitive interface, this solution empowers users to transcend mere
compliance, enabling the attainment of superior product design that resonates strongly with the global wireless charging consumer market.

— Report

Analyser The GRL-C3-MP-TPR simplifies the testing process by offering a wide range of features and configurations, allowing for MPP festing up to 15W.

This capability ensures thorough evaluation and validation of wireless charging products, thereby enhancing their reliability and performance in the
market

- Qi-
E Authenticator About Granite River Labs

The world’s leading Engineering Services and Test Automation Solutions firm for GRL helps 0 olve tough design and
validation challenges. GRL began in 2010 with a vision to provide affordable test services fo help hardware developers implement digital interface

5 technologies as they become faster, more complex, and more challenging to test. Today, GRL has worked with hundreds of companies from its
: worldwide test facilities and R&D centers

FIGURE 9.1: HELP SCREEN
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10 Appendix A: Compliance Thermal Test Execution
Using Thermal Puck

Follow the steps below to set up the thermal puck to perform compliance thermal
testing.

1. Connect the ThermoMux to the Host PC using the USB cable.

2. Connect the ambient temperature data logger to Channel 1 of the ThermoMux as
shown in Figure 10.1 below.

FIGURE 10.1: CONNECT AMBIENT TEMPERATURE DATA LOGGER TO CHANNEL 1 OF THERMOMUX

3. Connect the thermal puck’s connector to Channel 2 of the ThermoMux as shown in
Figure 10.2 below.

FIGURE 10.2: CONNECT THERMAL PUCK’S CONNECTOR TO CHANNEL 2 OF THERMOMUX
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4. Place the thermal puck on the TPR coil, ensuring that the thermocouple is properly
connected to the coil and the puck's glass surface is facing upward as shown in
Figure 10.3 below.

FIGURE 10.3: PLACE THERMAL Puck oN TPR CoiIL

5. Place the PTx DUT on the glass surface of the thermal puck, ensuring the TPR coil
is correctly mated with the PTx DUT as shown in Figure 10.4 below.

TPR Coil (Below the puck)

FIGURE 10.4: PLACE PTx DUT ON GLASS SURFACE OF THERMAL PUCK

6. Perform the compliance thermal test as guided by following the respective pop-up
instructions.
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11 Appendix B: FAQ's on LQK Measurements with
GRL-C3-MP-LCR-JIG

1. | Question:

Where to find the reference video on the LQK measurement process?

Answer:

Refer to https://youtu.be/003104mMXHNwW?si=qSmxkltOWrig8ELp to understand how
the entire LQK measurement process is carried out.

2. | Question:

How to calibrate the LCR meter, and how to ensure that it is properly calibrated?

Answer:

After completing the calibration process, the final step involves performing the
OPEN and SHORT measurements.

Once the SHORT calibration is done, do not remove the cap connected to the SMB
wire. Then, check the values displayed on the LCR meter. If the Ls (inductance)
value is in pico henries (pH) and the Rs (resistance) value is in micro ohms (uQ), we
can confirm that the calibration has been completed correctly.

KEYSIGHT E4980AL LCRMetor 20Hz-1MHz

FUNC Ls-Rs RANGE AUTO
FREQ 360 kHz  BIAS av
LEVEL 1v NEAS THE MED

Ls -21.56019 pH
Rs -372.9766 pQ

AL 9.99238 mA

Fecall A
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3. | Question:

What are the jig measurement precautions and how should the jig connection be
set up?

Answer:

Before measuring the jig values, connect 0-ohm terminators to both TX and RX
ports of the jig, as indicated in the image below.

Ensure that the jig slider switch is turned off throughout the LQK measurement
process. If the jig does not have a switch, you may ignore this step.

4. | Question:

What are Steps 3a, 4a, 9a and 10a, and how are these values measured?

Answer:

If the Tx coil does not have any external leads, for example, in the case of a GRL
Platform Solutions Tx coil where the wire is directly connected to the coil, you can
simply connect the Tx coil cable wire to the jig and measure L_txl and R_txl.
Record these values under Step 3a.

For example, when connecting the Rx coil cable to the test jig — if you connect the
SMB wire to the LRX port — only the Ls (inductance) value from the LCR meter
should be considered.

Do not consider the Rs (resistance) value in this case.
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Note: For the GRL Platform Solutions coil cable values, there is no need to measure
them manually, as GRL Platform Solutions has already measured and documented
these values in the calibration report.

For example, if you have an Rx device, you must use a GRL Platform Solutions Tx
coil. In such cases, the coil number will be printed on the back of the GRL Platform
Solutions Tx coil. Using this coil number, the corresponding calibration report
should be opened, and the pre-measured values from GRL Platform Solutions
should be noted in Step 3a.

For instance, if you are using coil ‘GRL-MP1-2024655’, then you will need to record
the corresponding values for 360 kHz and 128 kHz from the calibration report in

Step 3a.
Coil Cable+LCR JIG Parasitic Measurements
Coil Type Parameter Measured @360kHz Measured @128kHz
ID: GRL-C3-TPT-MP1 L_wi (nH) 60+21=81 62+22=84
SI. No.: GRL-MP1-2024655 R_ni(mQ) 35+20=55 30+21=51

Variable. Description
Ltxd |inductanceof the TPT coil laads |ATL cable}

B iz AL reptanceol the TPTco o (ATL cai
=] =

For GRL Platform Solutions cables, you can refer to the calibration report to obtain
the cable values for the GRL Platform Solutions Tx and Rx coils. These values
should be recorded in Steps 3a, 9a and Steps 4a, 10a of the sheet.

If you are a Tx or Rx vendor and do not have the cable values, connect your cable
to the jig the same way it is done for the GRL Platform Solutions coils. Measure the
values and enter them into the sheet accordingly.

Note: When connecting the cable wire, ensure that the other end of the cable is
shorted during the measurement.
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5. | Question:
What are Steps 3b, 4b, 9b and 10b, and how should these values be filled in?

Answer:

If an external bridge wire is connected along with the coil, the first wire needs to
be measured separately by connecting it to the jig.

After obtaining the measured value, subtract the previously measured jig value
from it.

For example:

If the first wire gives a reading of 80, and the jig measurement (already noted in the
sheet) is 24, then the actual value to be recorded is:

80 - 24 =56

The resulting value (56) — whether it is L_rxl2 or R_rxl2 — should be updated
under Step 3b, 9b, 4b or 10b, based on the type of coil measured.

For example, after noting the L_rxl2 value, you need to measure the R_rxl2 value in
the same way and record it in the R_rxl2 field.

STEP 3b Enter TPR vendor’s coil lead values for 360k in this step.
TPR Variable Description Unit 360 kHz | Corrected

internal L_rxl2 Inductance of the TPR coil leads (TPR internal) nH 56.0000 | 0.0560
coil conx. R_rxl2 AC resistance of the TPR coil leads (TPR internal) mQ 0.0000

Note: If there is no additional lead, you can ignore these steps — it is not required
to fill in Steps 3b, 9b, 4b and 10b.

2nd wire  <<_—]
| m—
1st wire :
TX Coil
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6. | Question:
When do the other ports of the test jig need to be shorted and used?

Answer:

In real-world scenarios, test engineers typically do not have visibility into how the
coil windings are designed.

In such cases, as recommended, you can short the TX and RX ports as shown in the
reference video and outlined in the guidance questions, and then proceed with the
measurements.

After measuring the values using the LCR meter, if the readings are significantly
different (such as the highlighted L’m value shown below), the issue may be due to
the coil winding polarity.

SIEP 5 Follow LCR meter Coil measurement Procedure at 360k, er
Variable |  Description : !
T t nduc 1.1.’\",(37‘3!’71'154, col lg!!mnaig of the DUT Al S pH m i
Q (=) L'rx [Inductance at the coil terminals of the TPR ] uH | m—’:‘]
g || R'tx [AC resistance at the coil terminalsof the DUT = ! ma | M
- B :
-
(o) ﬁ L'm Inductance at the coil terminals of the mated DUT and TPR _ uH
&N m
2 Ki Magnetic rmml}rr\iq between the DUT and TPR
i Kr 'R(lr,mnvp coupling between the DUT and TPR

To resolve this, short the TX1 port and RX port as shown in the image below, and
restart the procedure from the beginning — including re-measuring the jig values.
. -

-
o nnno. e
:
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7. | Question:

In the WPC LQK spreadsheet, is it allowed to edit fields such as units or formulas?

Answer:

Ensure that no part of the WPC LQK spreadsheet is modified except the yellow
highlighted input boxes, where the readings are typically entered.

Modifying other areas, such as units, formulas, or protected cells can affect the
overall calculations and may lead to incorrect results throughout the sheet.

END_OF_DOCUMENT
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