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Granite River Labs (GRL) USB Power Delivery Dual Role Power & Data Loopback Tester (GRL-V-
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DISCLAIMER

This document is provided “as is” with no warranties whatsoever, including any warranty of
merchantability, no infringement, fitness for any particular purpose, or any warranty otherwise
arising out of any proposal, specification, or sample. The GRL disclaims all liability for
infringement of proprietary rights, relating to use of information in this specification. No license,
express or implied, by estoppel or otherwise, to any intellectual property rights is granted herein.

All product names are trademarks, registered trademarks, or service marks of their respective
owners.

Copyright © 2023 Granite River Labs. All rights reserved.
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1 Scope of this Verification Guide

This Verification Guide provides the step-by-step procedure to verify that a connected port on the
GRL-V-DPWR tester hardware is working properly in the Sink or Source power role. The user has
the option to perform the port verification test manually or using automation mode.

For more information on GRL-V-DPWR, please refer to https://www.graniteriverlabs.com/en-
us/test-solutions/functional-interop-production/grl-v-dpwr.

For purchase orders, licensing questions and concerns, please contact Granite River Labs support

at support@graniteriverlabs.com.

2 Test/Equipment Requirements

GRL-V-DPWR Hardware Tester

For Automated Port Verification:

o Digital Multimeter [Note: GRL recommends using the
Scientific SMM5000 Series or Keithley DMM6500 Series
Digital Multimeter]

For Manual Port Verification:

o Digital multimeter [Note: GRL recommends using a
digital multimeter with high accuracy and resolution of 5
Y% digits or above that has been calibrated.]

For Automated Port Verification:

e DC Power Supply [Note: GRL recommends using the
Keysight E3000 Series or B&K Precision 9130 Series Power
Supply]

For Manual Port Verification:

e DCPower Supply [Note: GRL recommends using the
Keysight E3000 Series power supply]

GRL-V-DPWR Port Verification Guide Rev2.0
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GRL Calibration Kit [5ee (@) Note: below]

GRL Special EPR (GRL-SPL-EPR) Cable

GRL Special (GRL-SPL) Type-C VCONN passthrough test
cable (GRL-USB-PD-STC)

VBUS Sense Cable

Banana Connectors

USB Type-A to Type-B Cables

GRL-V-DPWR Port Verification Guide Rev2.0
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E-Load (Note: GRL recommends using the Keithley 2380 Series or
B&K Precision 8600 Series DC Electronic Load)

Control Computer (laptop or desktop) with the GRL-V-DPWR
API Test software installed [Note: For more information on the
GRL-V-DPWR API Test software, refer to the user documentation
in http://graniteriverlabs.com/download-center/]

(a) Note:

Make sure Version 3.0 (V3.0) or above of the GRL calibration kit (fixture) is used for port
verification (see image below):

GRANITE RIVER LABS

CALIBRATION FIXTURE V3.0

GRL-V-DPWR Port Verification Guide Rev2.0
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3 Start Up GRL-V-DPWR API Test Software

On the control computer, launch the GRL-V-DPWR API Test software. There are four main tabs on
the left side of the software screen as follows:

o API

e Graph

e Loopback
e Help

Each of these tabs will display its respective functional screen when selected.

For more information on the GRL-V-DPWR API Test software, refer to the user documentation in
http://graniteriverlabs.com/download-center/.

3.1 Connect to the GRL-V-DPWR Tester

Once the GRL-V-DPWR tester hardware is connected to the control computer, select the API tab to
establish connection with the tester:

1. Inthe “IP Address” pane, select to control any active GRL-V-DPWR tester hardware port(s)
connected to the control computer. See Figure 1 below.

2. Enterthe IP Address of the GRL-V-DPWR tester hardware and click on the Connect button.
The IP address will be displayed below the Connect button of the respective port when
connected successfully.

A e .
?)CGR. V-DPWR Functionality H
a, 1P Address : 1P Address : 1P Address : 1P Address : 1P Address: 1P Address: 1P Address : 1P Address : 1P Address : 1P Address :
" iR 192168029 | 192168029 192168029 192168016 | || [ 19216804 19216804 192168029 192168029 | 19216804 19216804
| e || e | [ oaea_ || [commen et || oo | { |
E GRLUSBPD-TC  GRLUSB-PD-TC = GRLUSBPD-TIC  GRLUSB-PD-IC GRLUSBPD-TC | = GRLUSB-PD-IC  GRLUSB-PD-TIC | GRLUSB-PD-TC  GRLUSB-PD-IC GRLUSB-PD-TC
o pdaiog 192.168.0.29 192.168.029 192.168.029 Not Connected Not Connected Not Connected 192.168.029 192.168.029 Not Connected Not Connected
s romer2® o romerz® o oy o romerz® B0
o™X v TS 0 s - s o7 v
Loopback DRP
——— vaus: 100 % VBUS vBUS veus vaus veus
Get Mode %
@ VCONN: 09000% | vcon VCONN VCONN VCONN VCONN VCONN VCONN VCONN VCONN
Help Temp: 22 deg C
\\\\\\ figur PortV
Reset Controller Reset A
PD Contract : Attach Detach | v s e ]
Cable Emulation : | Confia3A ACK *| [configue |
DUT: [ Read Source Capabilities | VBUS Current: i [0 —=
Measuremen t: VeUs vcoNn | VCONN Current: | cc1 v] [cMode _~] [0 s |
VBUS E-Load OFf [ VCONN E-Load Off ]
Select PDO: | Unknown
Max Current / Volt: 0 Request
Opp Current: 0
...

Figure 1.Connect GRL-V-DPWR API Test Software and Tester
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3.2 Access the Port Verification Pane

Select the Port Verification tab to configure and verify that a connected port on the GRL-V-DPWR
hardware tester is working properly in the Sink or Source power role. The user has the option to
perform the port verification test manually or using automation mode. See Figure 2 below.

Sink Source Configuration
Manual Automation

O BU tage Power Supply : USBO=0x2ABD: 0x3402:MYE1001034::0:INSTR

(O SINo: |MY590017800  Cal No:|2236903-24

O BUS Digital multimeter : USBO=0x05EG:0xE500:04510935:0:INSTR

O o SINo: 45060281 Cal No : | 2236503-30

O (2 Slno Channel Voltage in V'  Current in A Delay inm5 Sample Tolerance Unit
| Start

Actual Value : | 35
Measured Value: 0V
Error :
Add Remove Start | | Report
Status : ov
Error :

Figure 2.Port Verification Tab

There are six measurement channels for the tester port and their voltage/current ranges are as
follows:

e VBUSVoltage :0Vto20V

e VBUSCurrent :0Ato5A

e VBUS Sense Voltage :0Vto20V
e CClVoltage :0Vto5V

e CC2Voltage :0Vto5V

e VCONN Current :0AtolA

The “Error” field computes and displays the error percentage with Pass/Fail status using the
following formula:

Actual Value—Measured Value

Error % = =100

Actual Value

GRL-V-DPWR Port Verification Guide Rev2.0
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3.2.1 Select Source or Sink Mode for Port Verification

To enable the Source mode for GRL-V-DPWR port verification, select the Source mode for the
connected GRL-V-DPWR tester port as shown in Figure 3 below. Click on the Enable button.

Sink Source Configuration

Figure 3.Select & Enable Source Mode for GRL-V-DPWR Port Verification

To enable the Sink mode for GRL-V-DPWR port verification, select the Sink mode for the
connected GRL-V-DPWR tester port as shown in Figure 4 below. Click on the Enable button.

Sink Source Configuration

Figure 4.Select & Enable Sink Mode for GRL-V-DPWR Port Verification

GRL-V-DPWR Port Verification Guide Rev2.0
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4 GRL-V-DPWR Port Verification Procedure

This section describes how to perform the port verification test for the connected GRL-V-DPWR
tester port(s) manually or using automation mode.
4.1 Manual Source Port Verification

This section describes how to verify the GRL-V-DPWR tester port on the following measurement
channels- VBUS voltage and VBUS current in the Source mode.

Manual
@ VBUS Voltage
Start
Actual Value: | 5y v

Measured Value: 0OV

Error:

Figure 5.Manual Source Port Verification Configuration

e Actual Value: This field allows the user to select the voltage/current level that needs to be
verified based on the selected measurement channel. The selected current level needs to
be set on the E-Load as well.

e Measured Value: This field displays the measured values of the GRL-V-DPWR tester port.

e Error: This field computes and displays the error percentage with Pass/Fail status as
follows:

Actual Value—Measured Value
Error % = * 100

Actual Value

GRL-V-DPWR Port Verification Guide Rev2.0
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4.1.1 Equipment Requirements

Equipment Qty.

GRL-V-DPWR tester hardware 1
Digital multimeter 1
E-Load 1
GRL calibration kit 1
GRL Special EPR (GRL-SPL-EPR) cable / GRL Special (GRL-SPL) Type-C VCONN passthrough 1
test cable (GRL-USB-PD-STC)

VBUS Sense cable [see (@ Note:below] 1
Banana connectors 2
USB Type-Ato Type-B cable 1
Control computer (laptop or desktop) with the GRL-V-DPWR API Test software installed 1

(a) Note:
The VBUS Sense cable is required if using the GRL Special (GRL-SPL) Type-C VCONN passthrough test cable (GRL-
USB-PD-STC).

4.1.2 Connection Setup for Voltage Measurements

This section describes the connection diagram to set up the equipment and fixture for manual
source port verification for voltage measurements. Set up the hardware connection as shown in

Figure 6 below.

Control ComputerJ ~

Ethernet Cable

™
+

B )41 J6 Control
Module

J7

GRL-V-DPWR Tester

USB Type-A to
Type-B cable

Digital Multimeter

Type-C

GRL-SPL-EPR
cable

Calibration Fixture

Figure 6.Connection Setup for GRL-V-DPWR Manual Source Port Verification for Voltage Measurements

Note: The connection setup may change according to the measurement channel selected.

GRL-V-DPWR Port Verification Guide Rev2.0
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Connect the digital multimeter (DMM) to the J6 and J7 terminals of the GRL calibration fixture.

Connect the Control Module of the GRL calibration fixture to the control computer using a USB
Type-Ato Type-B cable.

If using the GRL-SPL-EPR cable, connect the USB Type-C receptacle of the GRL calibration
fixture to both the USB Type-C Port and VBUS Sense connector of the GRL-V-DPWR tester
hardware.

e Connect the GRL-SPL-EPR cable end with the GRL logo to the calibration fixture. Note:
Make sure to place the GRL logo in the upward position to maintain the same cable
orientation between the calibration fixture and tester.

e Connect the GRL-SPL-EPR cable thumb screw end to the GRL-V-DPWR tester port.

e Connect the VBUS Sense pin of the GRL-SPL-EPR cable to the VBUS Sense port on the GRL-
V-DPWR tester.

If using the GRL-SPL Type-C cable, connect the USB Type-C receptacle of the GRL calibration
fixture to the USB Type-C receptacle of the GRL-V-DPWR tester. Note: Make sure to place the
GRL logo on the GRL-SPL Type-C cable in the upward position to maintain the same cable
orientation between the calibration fixture and tester.

e Connect the VBUS Sense connector of the GRL calibration fixture to the VBUS Sense
connector of the GRL-V-DPWR tester using a VBUS Sense cable.

Connect the GRL-V-DPWR tester hardware to the control computer using an Ethernet cable.

4.1.3 Procedure for VBUS Voltage Measurement

Note: Make sure that the Source mode has been selected and enabled for the connected port of the
GRL-V-DPWR tester hardware as described in Section 3.2.1.

1.
2.

Set up the hardware connection as shown in Figure 6.
See Figure 7 for the following procedure:
i) Inthe Manual panel, select the VBUS Voltage measurement channel.

ii) Click on the Start button to start the verification process. A pop-up message will
appear to warn the user to make sure that the voltage on the VBUS lineis< 20V to
avoid any permanent damage to the GRL calibration fixture and tester port.

iii) Select the voltage level to be verified from the Actual Value drop-down menu.

iv) The Measured Value field will display the GRL-V-DPWR measurement value. The Error
field will display the error percentage with Pass/Fail status.

v) Repeat the above steps for the rest of the voltage levels (5V, 9V, 12V, 15V, 20V). When
completed, set the GRL-V-DPWR voltage to 5V and click on the Stop button.

GRL-V-DPWR Port Verification Guide Rev2.0
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Manual
Manual Manual

VB g (@VBUS Voltage ®
(VS Current Select Qs cunen @)
Actual
WARNING % Value
| voltage
Start | Please ensure the connection setup
— B Prease ensure voltage on VBUS line Is <= 20V —_— >
| Stat | | Actual Value : | 5y : Sop
Actual Value: | 5y v ] Measured Value: | 5V Actual Value: | gy
Measured Value: 0V L v Measured Value: 89950 V

Error:
Error : L Emor: (%-Pass
15v

207

VOLTAGE RANGE < 21V

Figure 7.VBUS Voltage Measurement Channel Verification (Source Mode)

Note: If the voltage on this measurement channel exceeds 21 V, the GRL calibration fixture will
terminate the connection between the E-Load terminals and the USB Type-C receptacle. The D3 LED
(red color) will start blinking on the GRL calibration fixture to indicate over voltage. This will also
trigger the following warning message to appear:

WARNING X

I\ Voltage out of range on VBUS line

o]

4.1.4 Connection Setup for Current Measurements

This section describes the connection diagram to set up the equipment and fixture for manual
source port verification for current measurements. Set up the hardware connection as shown in
Figure 8 below.

Control Computer ~
J Ethernet Cable
8w
<2
g o
) 1 GRL-V-DPWR Tester

Digital Multimeter ="

= Control

- <1 Module

F | GRL-SPL-EPR
cable

J1

Calibration Fixture

Figure 8.Connection Setup for GRL-V-DPWR Manual Source Port Verification for Current Measurements

GRL-V-DPWR Port Verification Guide Rev2.0
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Note: The connection setup may change according to the measurement channel selected.

1.

Connect the E-Load (- terminal) to the digital multimeter (DMM) (+ terminal) and E-Load (+
terminal) to the J11 terminal of the GRL calibration fixture.

Connect the DMM (- terminal) to the J10 terminal of the GRL calibration fixture.

Connect the Control Module of the GRL calibration fixture to the control computer using a USB
Type-Ato Type-B cable.

If using the GRL-SPL-EPR cable, connect the USB Type-C receptacle of the GRL calibration
fixture to both the USB Type-C Port and VBUS Sense connector of the GRL-V-DPWR tester
hardware.

e Connect the GRL-SPL-EPR cable end with the GRL logo to the calibration fixture. Note:
Make sure to place the GRL logo in the upward position to maintain the same cable
orientation between the calibration fixture and tester.

e Connect the GRL-SPL-EPR cable thumb screw end to the GRL-V-DPWR tester port.

e Connectthe VBUS Sense pin of the GRL-SPL-EPR cable to the VBUS Sense port on the GRL-
V-DPWR tester.

If using the GRL-SPL Type-C cable, connect the USB Type-C receptacle of the GRL calibration
fixture to the USB Type-C receptacle of the GRL-V-DPWR tester. Note: Make sure to place the
GRL logo on the GRL-SPL Type-C cable in the upward position to maintain the same cable
orientation between the calibration fixture and tester.

e Connectthe VBUS Sense connector of the GRL calibration fixture to the VBUS Sense
connector of the GRL-V-DPWR tester using a VBUS Sense cable.

6. Connect the GRL-V-DPWR tester hardware to the control computer using an Ethernet cable.

4.1.5 Procedure for VBUS Current Measurement

Note: Make sure that the Source mode has been selected and enabled for the connected port of the
GRL-V-DPWR tester hardware as described in Section 3.2.1.

1. Setup the hardware connection as shown in Figure 8.

2. See Figure 9 for the following procedure:

i) Inthe Manual panel, select the VBUS Current measurement channel.

ii) Click on the Start button to start the verification process. A pop-up message will
appear to warn the user to make sure that the voltage on the VBUS lineis< 20 V to
avoid any permanent damage to the GRL calibration fixture and tester port.

iii) Select the current level to be verified from the Actual Value drop-down menu. Set the
same current level on the E-Load as well. The GRL-V-DPWR tester hardware will source
the selected current level on the E-Load.

GRL-V-DPWR Port Verification Guide Rev2.0
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iv) The Measured Value field will display the GRL-V-DPWR measurement value. The Error
field will display the error percentage with Pass/Fail status.

v) Repeat the above steps for the rest of the current levels (1A, 2A, 3A, 4A, 5A). When
completed, click on the Stop button.

Manual Manual

O Qs
@ @ .
Select Set
Actual selected
WARNING *! Value currentin
Start | g peecwsveowamenr | CUrrent | = ) Erload
ot | — > — e a —>| — m“:‘“"
Actual Value : | 15 . 7 Cancel Measured ‘:':' : Wessured Ve 110A030A
Measured Value: 0V 3A Emmor: | 0% - Pass
Error : :: CURRENT RANGE < 6 A

Figure 9.VBUS Current Measurement Channel Verification (Source Mode)
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This section describes how to verify the GRL-V-DPWR tester port on the following measurement
channels- VBUS voltage, VBUS current, VBUS sense voltage, CC1 voltage, CC2 voltage and VCONN

currentin the Sink mode.

00000®

Figure 10.Manual Sink Port Verification Configuration

e Actual Value: This field allows the user to select the voltage/current level that needs to be
verified based on the selected measurement channel. The selected voltage/current level

needs to be set on the power supply as well.

e Measured Value: This field displays the measured values of the GRL-V-DPWR tester port.

e Error: This field computes and displays the error percentage with Pass/Fail status as

follows:

Actual Value—Measured Value
Error % = * 100

Actual Value

4.2.1 Equipment Requirements

Equipment Qty.

GRL-V-DPWR tester hardware 1
Digital multimeter 1
DC power supply 1
GRL calibration kit 1
GRL Special EPR (GRL-SPL-EPR) cable / GRL Special (GRL-SPL) Type-C VCONN passthrough test 1
cable (GRL-USB-PD-STC)

VBUS Sense cable [see @ Note: below] 1
Banana connectors 2
USB Type-A to Type-B cable 1
Control computer (laptop or desktop) with the GRL-V-DPWR API Test software installed 1

(a) Note:

The VBUS Sense cable is required if using the GRL Special (GRL-SPL) Type-C VCONN passthrough test cable (GRL-

USB-PD-STC).
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4.2.2 Connection Setup for Voltage Measurements

This section describes the connection diagram to set up the equipment and fixture for manual
sink port verification for voltage measurements. Set up the hardware connection as shown in
Figure 11 below.

Control Computer J

Ethernet Cable

GRL-V-DPWR Tester

USB Type-A to
Type-B cable

Module

+
Digital Multimeter
B W J6 Control

J7

Type-C

GRL-SPL-EPR
Js cable

J9

Calibration Fixture

Figure 11.Connection Setup for GRL-V-DPWR Manual Sink Port Verification for Voltage Measurements
Note: The connection setup may change according to the measurement channel selected.

1. Connect the DC power supply to the J8 and J9 terminals of the GRL calibration fixture.

2. Connect the digital multimeter (DMM) to the J6 and J7 terminals of the GRL calibration fixture.

3. Connect the Control Module of the GRL calibration fixture to the control computer using a USB
Type-Ato Type-B cable.

4. If using the GRL-SPL-EPR cable, connect the USB Type-C receptacle of the GRL calibration
fixture to both the USB Type-C Port and VBUS Sense connector of the GRL-V-DPWR tester
hardware.

e Connect the GRL-SPL-EPR cable end with the GRL logo to the calibration fixture. Note:
Make sure to place the GRL logo in the upward position to maintain the same cable
orientation between the calibration fixture and tester.

e Connect the GRL-SPL-EPR cable thumb screw end to the GRL-V-DPWR tester port.

e Connect the VBUS Sense pin of the GRL-SPL-EPR cable to the VBUS Sense port on the GRL-
V-DPWR tester.

5. If using the GRL-SPL Type-C cable, connect the USB Type-C receptacle of the GRL calibration
fixture to the USB Type-C receptacle of the GRL-V-DPWR tester. Note: Make sure to place the
GRL logo on the GRL-SPL Type-C cable in the upward position to maintain the same cable
orientation between the calibration fixture and tester.
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e Connect the VBUS Sense connector of the GRL calibration fixture to the VBUS Sense
connector of the GRL-V-DPWR tester using a VBUS Sense cable.

6. Connect the GRL-V-DPWR tester hardware to the control computer using an Ethernet cable.

4.2.3 Procedure for VBUS Voltage Measurement
Notes:

e Make sure that the Sink mode has been selected and enabled for the connected port of the
GRL-V-DPWR tester hardware as described in Section 3.2.1.

e Make sure that current on the power supply is not set to 0 A in the following procedure.
1. Setup the hardware connection as shown in Figure 11.
2. See Figure 12 for the following procedure:
i) Inthe Manual panel, select the VBUS Voltage measurement channel.

Caution: Make sure that the voltage on the power supply is less than 5 V before
proceeding to the next step.

ii) Click on the Start button to start the verification process. A pop-up message will
appear to prompt the user to set the voltage on the power supply to < 5V to avoid any
permanent damage to the GRL calibration fixture and tester port.

iii) Setthe voltage on the power supply to 0V and click OK.

iv) Select the voltage level to be verified from the Actual Value drop-down menu. Set the
same voltage value on the power supply as well.

v) The Measured Value field will display the GRL-V-DPWR measurement value. The Error
field will display the error percentage with Pass/Fail status.

vi) Repeatthe above steps for the rest of the voltage levels (5V, 9V, 12V, 15V, 20V). When
completed, set the power supply voltage to <5V and click on the Stop button.

Man (Ol Set

@ ous etaoe Select Oveus selected

Qe Actual O voltage in

O ) WARNING X Value 8 power

0 Start voltage |2 supply

O > i —_—

0O [ Start | [ Stop

[ Start \ [Co] o | ecslomoddl] T Actual Value: [y

Actual Value : | 5y 8 Menaurad Valee ;| (L Measured Value : 50060V
Evor: [
Measured Value : 0V F v Ervor Pass
Error : | 15v VOLTAGE RANGE < 21V

Figure 12.VBUS Voltage Measurement Channel Verification (Sink Mode)
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Note: If the voltage on this measurement channel exceeds 21 V, the GRL calibration fixture will
terminate the connection between the power supply terminals and the USB Type-C receptacle. The
D3 LED (red color) will start blinking on the GRL calibration fixture to indicate over voltage. This will
also trigger the following warning message to appear:

WARNING >

l Voltage out of range on VBUS line
oK I

4.2.4 Procedure for VBUS Sense Voltage Measurement
Notes:

e Make sure that the Sink mode has been selected and enabled for the connected port of the
GRL-V-DPWR tester hardware as described in Section 3.2.1.

e Make sure that current on the power supply is not set to 0 A in the following procedure.
1. Setup the hardware connection as shown in Figure 11.
2. See Figure 13 for the following procedure:
i) Inthe Manual panel, select the VBUS Sense Voltage measurement channel.

Caution: Make sure that the voltage on the power supply is less than 5 V before
proceeding to the next step.

ii) Click on the Start button to start the verification process. A pop-up message will
appear to prompt the user to set the voltage on the power supply to <5V to avoid any
permanent damage to the GRL calibration fixture and tester port.

iii) Setthe voltage on the power supply to 0V and click OK.

iv) Another pop-up message will appear to prompt the user to check that the VBUS SENS
switch is turned ON if the calibration kit revision 3.0 is being used. Otherwise check that
the DPLUS switch on the calibration kit revision 2.0 is turned ON. Once done, click OK.

v) Select the voltage level to be verified from the Actual Value drop-down menu. Set the
same voltage value on the power supply as well.

vi) The Measured Value field will display the GRL-V-DPWR measurement value. The Error
field will display the error percentage with Pass/Fail status.

vii) Repeat the above steps for the rest of the voltage levels (5V, 9V, 12V, 15V, 20V). When
completed, set the power supply voltage to <5V and click on the Stop button.
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Figure 13.VBUS Sense Voltage Measurement Channel Verification (Sink Mode)

Note: If the voltage on this measurement channel exceeds 21 V, the GRL calibration fixture will
terminate the connection between the power supply terminals and the USB Type-C receptacle. The
D3 LED (red color) will start blinking on the GRL calibration fixture to indicate over voltage. This will
also trigger the following warning message to appear:

WARNING x

l Voltage out of range on VBUS line

4.2.5 Procedure for CC1Voltage Measurement

Notes:

e Make sure that the Sink mode has been selected and enabled for the connected port of the
GRL-V-DPWR tester hardware as described in Section 3.2.1.

e Make sure that current on the power supply is not set to 0 A in the following procedure.
1. Setup the hardware connection as shown in Figure 11.
2. See Figure 14 for the following procedure:
i) Inthe Manual panel, select the CC1 Voltage measurement channel.

Caution: Make sure that the voltage on the power supply is less than 5 V before
proceeding to the next step.
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ii) Click on the Start button to start the verification process. A pop-up message will
appear to prompt the user to set the voltage on the power supply to <5V to avoid any
permanent damage to the GRL calibration fixture and tester port.

iii) Setthe voltage on the power supply to 0V and click OK.

iv) Select the voltage level to be verified from the Actual Value drop-down menu. Set the
same voltage value on the power supply as well.

v) The Measured Value field will display the GRL-V-DPWR measurement value. The Error
field will display the error percentage with Pass/Fail status.

vi) Repeat the above steps for the rest of the voltage levels (1V, 2V, 3V, 4V, 5V). When
completed, click on the Stop button.

Manual Manual Manual
O e Set
8 . Select selected
® Actual O voltage
O WARNING x Va[ue in pOWer
0 g onpoersupply s <= 5 betore voltage supply
| = Start lne s <=5V — Stop > |
ot Actual Value: | 1y v Stop
Ackudl Value: |1y 2 ok ] cancel Measured Value : Actual Value: | 1y

Measured Value: 0V Emor: |2V Measured Value:  1.0000 V

Error: VOLTAGE RAI :‘: Emor: | 0%-Pass
v
VOLTAGE RANGE < 5.5V

Figure 14.CC1 Voltage Measurement Channel Verification (Sink Mode)

Note: If the voltage on this measurement channel exceeds 5.5 V, the GRL calibration fixture will
terminate the connection between the power supply terminals and the USB Type-C receptacle. The
D3 LED (red color) will start blinking on the GRL calibration fixture to indicate over voltage. This will
also trigger the following warning message to appear:

! YVoltage out of range on CC line

QK
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4.2.6 Procedure for CC2 Voltage Measurement
Notes:

e Make sure that the Sink mode has been selected and enabled for the connected port of the
GRL-V-DPWR tester hardware as described in Section 3.2.1.

e Make sure that current on the power supply is not set to 0 A in the following procedure.
1. Setup the hardware connection as shown in Figure 11.
2. See Figure 15 for the following procedure:
i) Inthe Manual panel, select the CC2 Voltage measurement channel.

Caution: Make sure that the voltage on the power supply is less than 5 V before
proceeding to the next step.

ii) Click on the Start button to start the verification process. A pop-up message will
appear to prompt the user to set the voltage on the power supply to <5V to avoid any
permanent damage to the GRL calibration fixture and tester port.

iii) Setthe voltage on the power supply to 0V and click OK.

iv) Select the voltage level to be verified from the Actual Value drop-down menu. Set the
same voltage value on the power supply as well.

v) The Measured Value field will display the GRL-V-DPWR measurement value. The Error
field will display the error percentage with Pass/Fail status.

vi) Repeat the above steps for the rest of the voltage levels (1V, 2V, 3V, 4V, 5V). When
completed, click on the Stop button.

L Manual
Ovau
Quau Set
Qv Select selected
Qcc Actual o voltage
@® WRNING < Value inpower @
| O i Start . voltage | Stop | supply

tart | — —————P  Actual Value: |qy D — Stop

Actual Value : |y Measured Value: | 1V Actual Value: | 1y
Measured Value: 0V v
Error: |2 Measured Value : 10000V

Ervor : i
VOLTAGE RAI av Error: 0%-Pass

VOLTAGE RANGE < 5.5V

Figure 15.CC2 Voltage Measurement Channel Verification (Sink Mode)

Note: If the voltage on this measurement channel exceeds 5.5 V, the GRL calibration fixture will
terminate the connection between the power supply terminals and the USB Type-C receptacle. The
D3 LED (red color) will start blinking on the GRL calibration fixture to indicate over voltage. This will
also trigger the following warning message to appear:
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I'_\ Yoltage out of range on CC line

QK

4.2.7 Connection Setup for Current Measurements

This section describes the connection diagram to set up the equipment and fixture for manual
sink port verification for current measurements. Set up the hardware connection as shown in
Figure 16 below.

Control Computer J ~

Ethernet Cable

~

+
Digital Multimeter
- Js Control

o Module

GRL-V-DPWR Tester

USB Type-A to
Type-B cable

Type-C

GRL-SPL-EPR
cable

J9

Calibration Fixture

Figure 16.Connection Setup for GRL-V-DPWR Manual Sink Port Verification for Current Measurements
Note: The connection setup may change according to the measurement channel selected.

1. Connect the DC power supply (- terminal) to the digital multimeter (DMM) (- terminal) and
power supply (+ terminal) to the J9 terminal of the GRL calibration fixture.

2. Connect the DMM (+ terminal) to the J8 terminal of the GRL calibration fixture.

3. Connect the Control Module of the GRL calibration fixture to the control computer using a USB
Type-Ato Type-B cable.

4. If using the GRL-SPL-EPR cable, connect the USB Type-C receptacle of the GRL calibration
fixture to both the USB Type-C Port and VBUS Sense connector of the GRL-V-DPWR tester
hardware.

e Connect the GRL-SPL-EPR cable end with the GRL logo to the calibration fixture. Note:
Make sure to place the GRL logo in the upward position to maintain the same cable
orientation between the calibration fixture and tester.
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e Connect the GRL-SPL-EPR cable thumb screw end to the GRL-V-DPWR tester port.

e Connect the VBUS Sense pin of the GRL-SPL-EPR cable to the VBUS Sense port on the GRL-
V-DPWR tester.

5. If using the GRL-SPL Type-C cable, connect the USB Type-C receptacle of the GRL calibration
fixture to the USB Type-C receptacle of the GRL-V-DPWR tester. Note: Make sure to place the
GRL logo on the GRL-SPL Type-C cable in the upward position to maintain the same cable
orientation between the calibration fixture and tester.

e Connect the VBUS Sense connector of the GRL calibration fixture to the VBUS Sense
connector of the GRL-V-DPWR tester using a VBUS Sense cable.

6. Connect the GRL-V-DPWR tester hardware to the control computer using an Ethernet cable.

4.2.8 Procedure for VBUS Current Measurement

Note: Make sure that the Sink mode has been selected and enabled for the connected port of the
GRL-V-DPWR tester hardware as described in Section 3.2.1.

1. Setup the hardware connection as shown in Figure 16.
2. See Figure 17 for the following procedure:
i) Inthe Manual panel, select the VBUS Current measurement channel.

Caution: Make sure that the voltage on the power supply is less than 5 V before
proceeding to the next step.

ii) Click on the Start button to start the verification process. A pop-up message will
appear to prompt the user to set the voltage on the power supply to <5V to avoid any
permanent damage to the GRL calibration fixture and tester port.

iii) Setthe voltage on the power supply to 5V and click OK.

iv) Select the current level to be verified from the Actual Value drop-down menu. The
GRL-V-DPWR tester hardware will draw the requested current automatically from the
power supply.

v) The Measured Value field will display the GRL-V-DPWR measurement value. The Error
field will display the error percentage with Pass/Fail status.

vi) Repeat the above steps for the rest of the current levels (1A, 2A, 3A, 4A, 5A). When
completed, click on the Stop button.
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Figure 17.VBUS Current Measurement Channel Verification (Sink Mode)

4.2.9 Procedure for VCONN Current Measurement

Note: Make sure that the Sink mode has been selected and enabled for the connected port of the
GRL-V-DPWR tester hardware as described in Section 3.2.1.

1. Setup the hardware connection as shown in Figure 16.
2. See Figure 18 for the following procedure:
i) Inthe Manual panel, select the VCONN Current measurement channel.

Caution: Make sure that the voltage on the power supply is less than 5 V before
proceeding to the next step.

ii) Click on the Start button to start the verification process. A pop-up message will
appear to prompt the user to set the voltage on the power supply to <5V to avoid any
permanent damage to the GRL calibration fixture and tester port.

iii) Setthe voltage on the power supply to 5V and click OK.

iv) Select the current level to be verified from the Actual Value drop-down menu. The
GRL-V-DPWR tester hardware will draw the requested current automatically from the
power supply.

v) The Measured Value field will display the GRL-V-DPWR measurement value. The Error
field will display the error percentage with Pass/Fail status.

vi) Repeat the above steps for the rest of the current levels (0A, 250mA, 500mA, 750mA,
1A). When completed, click on the Stop button.
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Figure 18.VCONN Current Measurement Channel Verification (Sink Mode)
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4.3 Automated Source Port Verification

Note: The VBUS Sense Voltage measurement is not applicable and will not be performed for Source
port verification.

4.3.1 Equipment Requirements

Equipment Qty.
GRL-V-DPWR tester hardware 1
Digital multimeter 1
GRL calibration kit 1
GRL Special EPR (GRL-SPL-EPR) cable / GRL Special (GRL-SPL) Type-C VCONN 1

passthrough test cable (GRL-USB-PD-STC)

VBUS Sense Cable [See (a) Note: below]

Banana connectors

USB Type-A to Type-B cable
E-Load

== W ||

Control computer (laptop or desktop) with the GRL-V-DPWR API Test software
installed

(a) Note:

The VBUS Sense cable is required if using the GRL Special (GRL-SPL) Type-C VCONN passthrough test cable (GRL-
USB-PD-STC).

(b) Note:

As the DMM, E-Load and calibration fixture are connected to the GRL-V-DPWR tester hardware over USB, the user

needs to note the VISA addresses and identification (ID) of the DMM and E-Load via their respective I/O software, e.g.,
the Keysight 10 Libraries Suite software.
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4.3.2 Connection Setup

This section describes the connection diagram to set up the equipment and fixture for automated
source port verification. Set up the hardware connection as shown in Figure 19 below.

{Control Computer1 ~

J Ethernet Cable

USB Type-A to Type-B cable JJ

( USB Type-A to Type-B cable
~

GRL-V-DPWR Tester

USB Type-A to
Type-B cable

+

B /i Je Control
Module

J7

[ Digital Multimeter

Type-C

GRL-SPL-EPR
cable

J10

J1

Calibration Fixture

Figure 19.Connection Setup for GRL-V-DPWR Automated Source Port Verification

Note: The connection setup may change according to the measurement channel selected.

1. Connect the E-Load to the J10 and J11 terminals of the GRL calibration fixture.

2. Connect the digital multimeter (DMM) to the J6 and J7 terminals of the GRL calibration fixture.

3. Connect the Control Module of the GRL calibration fixture to the control computer using a USB
Type-Ato Type-B cable.

4. If using the GRL-SPL-EPR cable, connect the USB Type-C receptacle of the GRL calibration
fixture to both the USB Type-C Port and VBUS Sense connector of the GRL-V-DPWR tester
hardware.

e Connect the GRL-SPL-EPR cable end with the GRL logo to the calibration fixture. Note:
Make sure to place the GRL logo in the upward position to maintain the same cable
orientation between the calibration fixture and tester.

e Connect the GRL-SPL-EPR cable thumb screw end to the GRL-V-DPWR tester port.

e Connect the VBUS Sense pin of the GRL-SPL-EPR cable to the VBUS Sense port on the GRL-
V-DPWR tester.

5. If using the GRL-SPL Type-C cable, connect the USB Type-C receptacle of the GRL calibration
fixture to the USB Type-C receptacle of the GRL-V-DPWR tester. Note: Make sure to place the
GRL logo on the GRL-SPL Type-C cable in the upward position to maintain the same cable
orientation between the calibration fixture and tester.
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e Connect the VBUS Sense connector of the GRL calibration fixture to the VBUS Sense
connector of the GRL-V-DPWR tester using a VBUS Sense cable.

6. Connect the GRL-V-DPWR tester hardware to the control computer using an Ethernet cable.
7. Connect the DMM and E-Load to the control computer using USB Type-A to Type-B cables.

8. If using the Keysight 10 Libraries Suite software as the 1/0 software for the connected
equipment (DMM and E-Load), download the latest version of the Keysight IO Libraries Suite
software from the Keysight website and install on the control PC.

9. Open the Keysight 10 Libraries Suite application and check for the detected DMM and E-Load
units as shown in the following example:

Details for Keithley 2380-120-60

e =z x 8@ S @

Check Edit Remove Interactive 10 Monitor Command BenchVue Web Ul Soft Front
Status 10 Expert Pane!

Manufacturer: Keithley

Model: 2380-120-60 E
Serial Number: 802436052776810010

Firmware Version:  1.00-1.00

Connection Strings

VISA Address Aliases SICL Address

POI USB0::0x05E6::0x2380::802436052776810010::0::INSTR | USBInstrument5 7]] usb0[1510::9088::802436052776810010:

Installed IVI Drivers &% Update

10. Copy the VISA addresses for the DMM and E-Load to be pasted in the Port Verification pane of
the GRL-V-DPWR API Test software.
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4.3.3 Procedure for VBUS Voltage Measurement

Note: Make sure that the Source mode has been selected and enabled for the connected port of the
GRL-V-DPWR tester hardware as described in Section 3.2.1.

1. Inthe Automation panel, enter the VISA addresses along with Sl and calibration numbers for
the E-Load and DMM units connected to the GRL-V-DPWR tester hardware. Note: The VISA
address can be found in the respective I/0 software of each equipment as shown in the Keysight
10 Libraries Suite example in 0,

4. Connection Setup.

Automation
Eload : | USBO:0x05E6:0x2380::802436052776810010:0:INSTR |
SINo: MY58001780 Cal Mo : | 22359034
Digital multimeter : | USB0:0x05E6:0x6500:04506029=0:1M5TR |

SINo: 4508029 Cal No : | 2236803-1
SIno Channel Voltage inV Currentin A Delay inmS Sample Tolerance Unit
Add | l Remove | I Stop | [ Report
Status : ov

Error =

Figure 20.Set Equipment VISA Address and ID for GRL-V-DPWR Automated Source Port Verification
5. Click on the Add button and configure the following parameters:
e Channel — This field allows the user to select the test case/measurement to be tested.

e Voltage in V— When testing VBUS voltage, this field allows the user to add the voltage
levels for the respective test.

e Currentin A— When testing VBUS current, this field allows the user to configure the
required current value.
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e Tolerance in V — The configuration in this field will change according to the measurement
type (VBUS voltage or VBUS current) selected in the ‘Channel’ field. This field allows the
user to set the tolerance level for the pass/fail criteria. The user can increase or decrease
the tolerance level as required and the output in percentage will be set in tandem.

e DelayinmS — This field allows the user to set the delay value between two samples.

e Sample — This field allows the user to set the number of samples to be run in each test

step.

Once configured, click on the Add button to add the configuration to the list.

Note: The user can add a single or multiple measurement channels to be run simultaneously

during testing.

Add Data

Channel:  ypUs Voltage ~

VBUS Voltage

VBUS Sensze Voltage
Current in A: _ VBUS Current

Voltage in V:

Tolorance in W 2% 0.1

Delay in m5 : 1000

un

Sample :

Add
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Automation
Eload: | USB0:0x03E6:0:x2380:802436052776810010:0:INSTR
SINo: MY32001750 Cal No : | 22360034
Digital multimeter : USBO:0x05E6:0x6500::043060290:IM5TR

SIMo: 4508029 Cal No : | 22369031
Slne Channal Voltage in V' Currentin A Delay inmS Sample Tolerance Unit
1] VEUS Voltage 3 0 1000 3 oA
2| VBUS Voltage g 0 1000 5 018 W
Add | | Remowve | | Stop | | Report
Status : ov
Error :

Figure 21.Add Measurement Configuration

6. The user can delete an unwanted measurement configuration by selecting its respective row
and click on the Remove button.

7. Click on the Start button to execute the automated port verification test.

8. When the following screen appears, click Yes to proceed with the verification test for the
selected tester port.

WARNING

Port verification on Port1
P Click Yes to continue
Click No to end operation,

Yes I No |

9. The activity log pane will also display the detected E-Load and DMM log.

15:33:40.645 : 192.168.4.215 : External Eload connected
15:33:40.848 : 1892.168.4.215 : Keithley, 2380-120-580, 802436052776810010, 1.00-1.00

15:33:41.050 : 192.168.4.215 : Digital multimeter connected
15:33:41.255: 192.168.4.215 : KEITHLEY INSTRUMENTS, MODEL DMM6500,04506029,1.7.5b

15:33:47.406 : 192.168.4.215 : Revision :3.0
15:33:47.422 : 192.168.4.215 : Verification on VBUS Voltage

GRL-V-DPWR Port Verification Guide Rev2.0
© Granite River Labs 2023 Version 2.0, June 2023. Updated 06.06.2023 Page.33



U —

graniteriverlabs.com

10. The connection diagram for the VBUS voltage measurement will then appear as shown in the

example below. Confirm that all devices are properly connected following the diagram and
click Ok to proceed.

INFORMATION : VBUS Voltage [ = |
o
5[ =
HIC
E\E
o ==
5 (/ I \
3\
GRL Special g ‘+
Cable - g \
af =7 I
- c 3| =
V-DPWR 5 HIU | ]
=] | | -
GRL Special © Digital
Cable £ . : MultiMeter
G = |
S (G
o\
o
Y
>’ ~
B (’+ | —1+ External-
o =2 Eload
HIE DI I]
g ~—

INFORMATION : VBUS Voltage please ensure digital multimeter is connected in parallel

[ Ok

11. The following screen will appear as shown in the example below which requires the user to
check the connection setup and VBUS line setting. Click OK to proceed.

WARNING x

Please ensure the connection setup
! % Please ensure voltage on VEUS line is <= 20V

0K | Cancel |

12. Next, the user will need to check that the calibration kit’s VBUS switch is turned ON as shown
in the example screen below. Click OK to proceed.

WARNING X

Please ensure VBUS switch is enabled in calibration kit
l % I the switch is not enabled then click cancel

oK I Cancel |

13. While the port verification test is running, the GRL-V-DPWR measurement will be indicated in

the ‘Status’ field. In case an error occurs during the test run, it will be indicated in the ‘Error’
field.
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Sink Source Canfiguration

1521405:1 192.168.020 : Path disabled
)67 : : Source PortVerification Enabled:

@® o] wa 00.906 : 192.168.0.29 : External Eload connected

16.45.01.004 : 192.168.0.20 : Keithley, 2380-120-60, 802436052776210010, 1.00-1.00

Manual Automation 16.45.01.220 - 192.168.0.29 : Digital multimeter connected
® Eload:  |USBO:00SE6:0x2380:802436052776810010:0:INS TR 16.45.01.332 - 192.168.0.29 : KEITHLEY INSTRUMENTS, MODEL
SINo:  [MY53001780 | Cal No:[2236903-2 PMMES00 (310853 1.7:30
Digital multimeter: | USBO-0x05E6:0x6500:04510935:0:INSTR 16.46.09.165 : 192.168.029 : Revision 130
16.46.09.181 : 192.168.029 : Verification an VBUS Voltage

Moz 4506028 Call N : [2235603-3 16.46.13.258 + 192.168.0.29  All path disabled
Sine Channel Voltage in V Currentin A DelayinmS Sample Tolerance Unit :::;::f;i 192 . \:"‘:::T:dﬁgf .
1 veus voitage | s| | 1000] 5| [ 16.47.49.760 - 192.168.0. ence enabled
2] vBUS Votage| Bl of 1000] s| ol o 16.47.51.803 : 192.168.0.29 : Reading.
[ | | [ [ [ 1 164753216 : 192.168.0.29 : Reading
Actual Value : | 5y 16.47.54.614 : 192.168.029 : Reading.
Measured Value: 0V 332 ‘"j‘”g
9 Reading...
Error = 16.47. =s 78 9 : Sequence Disabled
1647.58.802 029 : Sequence execution done
1647.58.819 9 : Path enabled
1647.58.878 .29  Verifying voltage: 8 ¥
16.47.58.926 028 : Sequence snabled
Add Remove Stop ][
Status :
Error:

Save Clear

14. The test report will be automatically generated and displayed once the test is completed, as
shown in the example below.

0 GRL GRL-VD-RWP0007 - Validation Report - 08-03-2023 4.48.08 PM
Equipment details
Sl.No Equipment m Serial number CERT NO
1 Ext ELoad Keithley, 2380-120-60, 802436052776810010, 1.00-1.00 MY58001780 2236903-2
2 Digital multimeter KEITHLEY INSTRUMENTS,MODEL DMM6500,04510935,1.7.5b 4506028 2236503-3

Source Mode - VBUS Voltage Verification for Portl

SLNo Set VBUS Voltage in V V-DPWR Voltage Measurement in ¥ V-DPWR Current Measurement in A Ext ELoad Voltage in V Ext ELoad Current in A DMM Measurement in ¥ Deviation percentage / Result
1 5 5.001 0 4.96925 [ 4.7 0.62 % - Pass.
2 s 2.994 0 197017 0 4971 0.46 % - Pass.
3 s 4.995 0.001 4.97063 0 4.97 0.5 % - Pass
a s 5.001 0 2.96971 o 4971 0.6 % - Pass
5 s 4903 0.001 197017 o a97 0.46 % - Pass.
6 s 8.987 0.003 896784 0.000198364 8.968 0.21 66 - Pass.
7 9 8.994 0.004 8.96861 0.000198364 8.969 0.28 % - Pass.
8 ° 8.991 0.004 8.96816 0.000198364 8.969 0.25 % - Pass.
9 ° 8.993 0.004 5.96869 0.000198364 8.969 0.27 % - Pass.
10 s 8.997 0.004 8.96861 0.000158364 5.968 0.32 % - Pass.

15. The user can locate test reports from all port verification test runs by selecting the Help tab
followed by Port Validation Report under ‘Frequently Accessed Directories’. This will display
the directory of all saved reports.

< | PortVerification - O X

@ Support B o e e L

APt ¢ New item + en - selectal
anita River Labs Suggort Desk ) 4 1 2,
patt £ Easy access = ai Select none
Pinto Qu Paste Move Delete Rename  New Properties

2 GRL » GRL-VDPWR > Reports » PortVerification

Role P

s Quick access

@ Portveriication 2! Ph H
Back T @ OneDrive @ Portveriicatio P
. @ Porterficaton 2 19 M K
@ Portverification_2( M
B 30 Objects =
@ PortVerification_2023 M
[ Desktop "
% Documents -
& Downloads PA
D Music P
&) Pictures o
B Videos >

‘L Local Disk (C)
= New Volume (E)

& Network
@ Portv evmnﬂun

4.3.4 Procedure for VBUS Current Measurement

Note: Make sure that the Source mode has been selected and enabled for the connected port of the
GRL-V-DPWR tester hardware as described in Section 3.2.1.
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1. Inthe Automation panel, enter the VISA addresses along with Sl and calibration numbers for
the E-Load and DMM units connected to the GRL-V-DPWR tester hardware. Note: The VISA
address can be found in the respective I/0 software of each equipment as shown in the Keysight
10 Libraries Suite example in 0,

4. Connection Setup.

Automation
Eload : | USB0:0x05E6:0x2380=802436052776810010::0:INSTR |
Sl No: MY59001780 Cal No = | 22369034
Digital multimeter : | USB0::0x05E6::0x6500:0450602920:INSTR |

SINo: 4506029 Cal No : | 2236903-1
SIno Channel Voltage in V' Currentin A Delay inm5 Sample Tolerance Unit
Add | l Remove | I Stop | I Report
Status : ov

Error:

Figure 22.Set Equipment VISA Address and ID for GRL-V-DPWR Automated Source Port Verification
5. Click on the Add button and configure the following parameters:
e Channel — This field allows the user to select the test case/measurement to be tested.

e Voltage in V— When testing VBUS current, this field allows the user to add the voltage
levels for the respective test.

e Currentin A— When testing VBUS current, this field allows the user to configure the
required current value.

e Tolerance in A— The configuration in this field will change according to the measurement
type (VBUS voltage or VBUS current) selected in the ‘Channel’ field. This field allows the
user to set the tolerance level for the pass/fail criteria. The user can increase or decrease
the tolerance level as required and the output in percentage will be set in tandem.
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e Delayin mS — This field allows the user to set the delay value between two samples.

e Sample — This field allows the user to set the number of samples to be run in each test
step.

Once configured, click on the Add button to add the configuration to the list.

Note: The user can add a single or multiple measurement channels to be run simultaneously
during testing.

Automation
Eload : USB0:0x05E6:0x2380:802436052776810010:0:INSTR
SINo: MY52001780 Cal No : | 2236903-4
Digital multimeter : USB0::0x05E6::0x6500:04506029=0:INSTR

SIMNe: 4506029 Cal Mo : |2236903-1
Add Data u Sino Channel Voltage in V Currentin A Delay inmS Sample Tolerance Unit
Channel : | VBUS Current v 1] VBUS Current 5 1 1000 5 002 A
— 2| VBUS Current 9 5 1000 5 0.18 A
J
Voltage in V: VBIES Vottage
VBUS Sense Voltage
Currentin A: |\BysS Current
Tolerance in A 2% 0.02
Delay inmS : 1000
Sample : 5
Add | Add | I Remove | I Start | I Report
Status = oV

Error :
Figure 23.Add Measurement Configuration

6. The user can delete an unwanted measurement configuration by selecting its respective row
and click on the Remove button.

7. Click on the Start button to execute the automated port verification test.

8. When the following screen appears, click Yes to proceed with the verification test for the
selected tester port.

WARNING

Port verification an Part1
Click Yes to contimue
Click Mo to end operation,

‘ Yes I 2 [+] |

9. The activity log pane will also display the detected E-Load and DMM log.
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15:39:16.701 : 192.168.4.215 : External Eload connected
15:39:16.885 : 192.168.4.215 : Keithley, 2380-120-560, 802436052776810010, 1.00-1.00

15:39:17.089 : 192.168.4.215 : Digital multimeter conmected
13:39:17.202 : 192.1684.215 : KEITHLEY INSTRUMENTS, MODEL DMMES00,04306029,1.7.5b

15:39:33.499 : 192.168.4.215 : Rewvision :3.0
15:39:33.516 : 192.168.4.215 : Verification on VBUS_Current

10. The connection diagram for the VBUS current measurement will then appear as shown in the

example below. Confirm that all devices are properly connected following the diagram and
click Ok to proceed.

| INFORMATION : VBUS Current n

Source meter

®
GRL Special ]
Cable - g @
< 2D
V-DPWR S § '
= E Digital Soutdere
GRL Spacial o z
Cable =2 ,i, MultiMeter
S 2|/l LY
(]
§ @/ oy GND [-ve) Bamana
;' @\ connacton
Zﬁ\ ||
;:@ i External
< E-Load
o
HO, 7

INFORMATION : VBUS Current please ensure digital multimeter is connected in series

11. The following screen will appear as shown in the example below which requires the user to
check the connection setup and VBUS line setting. Click OK to proceed.

WARNING x

Please ensure the connection setup
! % Please ensure voltage on VBUS line is <= 20V

oK | Cancel
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12. Next, the user will need to check that the calibration kit’s VBUS switch is turned ON as shown
in the example screen below. Click OK to proceed.

WARNING x

Please ensure VEUS switch is enabled in calibration kit
! % I the switch is not enabled then click cancel

oK Cancel

13. While the port verification test is running, the GRL-V-DPWR measurement will be indicated in
the ‘Status’ field. In case an error occurs during the test run, it will be indicated in the ‘Error’
field.

Sink s Configuration =
153916701 : 1921684215  Extemal Eload connected
@source sin 15:39:16.885 : 192.168.4.215 : Keithley, 2380-120-60, 802436052776810010, 1.00-1.00
P e 15:30:17.089 : 192.168.4.215 - Digital multimeter connected
e Hiomation 15:30:17.202 : 192.168.4.215 - KEITHLEY INSTRUMENTS, MODEL DMM6500,04506029,1.7.5b
@ Eload:  |USBO:0x05E6:0x2380:802436052776810010:0:INSTR
SINo:  [MY59001780 | Cal No: (22360034 B e e
Digital multimeter: | USB0:0x05E6:0x6500:04506029-0:INSTR 1530:37.553 1 192.1664.215 1 All p
SiNe: e | Caio: (st 15403853 15216041
Sine Channel Voltage in V. Currentin A Delay inmS Sample Tolerance Unit 15:40:30.915 : 192.168.4.215 : Sequ
- - 15:40:41.949 : 192.168.4.215 : Reacin
1 vus Current| H il 10| Ht 002 4] 15:40:45397 : 192.1684215 mu,ng
2| veus current| fl 5| 1000 5| o a 15404876 1921604215  Reacing
| | [ [ | [ [ 1 15:40:52.345 1 192.168.4.215 : Reading..
Actual Value: | 5y E 15:40:55.063 : 192.168.4.215 : Reading

Measured Value: 0V 2151 Sequence Disabled
215 1 Sequence execution done
Error: 15:40:50.155 : 192.168.4.215 : Path enabled
15:40:50.183 : 1921684215 : Verifying cumrent: 5 A
1541:00.523 : 1921684215 : Sequence enabled
15:41:02.545 : 192.1684.215 : Reading

[ add | [ Remove [ Stop | [ Report
Status : 098204

frert 15 s T See | [ Cear

14. The test report will be automatically generated and displayed once the test is completed, as
shown in the example below.

0 GRL GRL-VDPWR-20230007 - Validation Report - 11-05-2023 15:43:21
Equipment details

e Equipment ™ Serial number CERT NO

1 Ext ELoad Keithley, 2380-120-60, 802436052776810010, 1.00-1.00 MYS59001780 2236903-4
2 Digital multimeter KEITHLEY 5 MODEL. ,1.7.5b 4506029 2236903-1

Source Mode - VBUS Current Verification for Porti

V-DPWR Voltage Measurement in V : urr Ext ELoad Voltage in V Ext ELoad Current in A [ ——y Deviation percentage / Result

1 4.982 1.001 4.59615 0999557 0.9981 0.29 % - Pass
2 1 4.996 0.903 450773 0.999557 0.9982 0.52% - Pass
3 1 4.984 0.985 4.60477 0999557 0.9981 131 % - Pass
a 1 a.986 0.992 4.60522 0.999557 0.9981 0.61 % - Pass
5 1 4.991 0.99 4.60567 0999557 0996 0.8% - Pass
6 s ° 501 7.9144 2.99931 4.9965 0.27 % - Pass
7 5 9.001 5.009 7.92484 499931 49966 0.25 % - Pass
8 3 9.003 5.000 7.95488 2.99931 4.9966 0.25% - Pass
B s 8.996 4.968 7.92729 4.99931 4.9964 0.57 % - Pass
10 s 9.002 s.01 7.95859 299931 4.9968 0.27 % - Pass

15. The user can locate test reports from all port verification test runs by selecting the Help tab
followed by Port Validation Report under ‘Frequently Accessed Directories’. This will display
the directory of all saved reports.
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## Quick access
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[ Desktop
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B Videos
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4.4 Automated Sink Port Verification

4.4.1 Equipment Requirements

Equipment Qty.

GRL-V-DPWR tester hardware 1
DC power supply 1
Digital multimeter 1
GRL calibration kit 1
GRL Special EPR (GRL-SPL-EPR) Cable / GRL Special (GRL-SPL) Type-C VCONN passthrough test 1
cable (GRL-USB-PD-STC)

VBUS Sense cable [see (@ Note: belou] 1
Banana connectors 4
USB Type-A to Type-B cable 3
Control computer (laptop or desktop) with the GRL-V-DPWR API Test software installed 1

(b) Note:

The VBUS Sense cable is required if using the GRL Special (GRL-SPL) Type-C VCONN passthrough test cable (GRL-

USB-PD-STC).
(c) Note:

As the DMM, power supply and calibration fixture are connected to the GRL-V-DPWR tester hardware over USB, the
user needs to note the VISA addresses and identification (ID) of the DMM and power supply via their respective I/0

software, e.g., the Keysight IO Libraries Suite software.

4.4.2 Connection Setup

This section describes the connection diagram to set up the equipment and fixture for automated

sink port verification. Set up the hardware connection as shown in Figure 24 below.

Control Computer
Ethernet Cable
USB Type-A to Type-B cable
S
( USB Type-A to Type-B cable E 3
L) =8 GRL-V-DPWR Tester
Digital Multimeter 5"
- ) J6 Control
Module
[3)
J7 s
o
£ | eRL-SPL-EPR
I8 cable
J9

Calibration Fixture

Figure 24.Connection Setup for GRL-V-DPWR Automated Sink Port Verification
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Note: The connection setup may change according to the measurement channel selected.

1.
2.
3.

Connect the DC power supply to the J8 and J9 terminals of the GRL calibration fixture.
Connect the digital multimeter (DMM) to the J6 and J7 terminals of the GRL calibration fixture.

Connect the Control Module of the GRL calibration fixture to the control computer using a USB
Type-Ato Type-B cable.

If using the GRL-SPL-EPR cable, connect the USB Type-C receptacle of the GRL calibration
fixture to both the USB Type-C Port and VBUS Sense connector of the GRL-V-DPWR tester
hardware.

e Connect the GRL-SPL-EPR cable end with the GRL logo to the calibration fixture. Note:
Make sure to place the GRL logo in the upward position to maintain the same cable
orientation between the calibration fixture and tester.

e Connect the GRL-SPL-EPR cable thumb screw end to the GRL-V-DPWR tester port.

e Connect the VBUS Sense pin of the GRL-SPL-EPR cable to the VBUS Sense port on the GRL-
V-DPWR tester.

If using the GRL-SPL Type-C cable, connect the USB Type-C receptacle of the GRL calibration
fixture to the USB Type-C receptacle of the GRL-V-DPWR tester. Note: Make sure to place the
GRL logo on the GRL-SPL Type-C cable in the upward position to maintain the same cable
orientation between the calibration fixture and tester.

e Connectthe VBUS Sense connector of the GRL calibration fixture to the VBUS Sense
connector of the GRL-V-DPWR tester using a VBUS Sense cable.

Connect the GRL-V-DPWR tester hardware to the control computer using an Ethernet cable.

Connect the DMM and power supply to the control computer using USB Type-A to Type-B
cables.

If using the Keysight 10 Libraries Suite software as the 1/0 software for the connected
equipment (DMM and power supply), download the latest version of the Keysight 10 Libraries
Suite software from the Keysight website and install on the control PC.

Open the Keysight |0 Libraries Suite application and check for the detected DMM and power
supply units as shown in the following example:
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Details for Keysight Technologies E36234A

~ » ] &=

[ 4 x m:, -

Check Edit  Remove Interactive IO Monitor Command BenchVue Web Ul  Soft Front
Status 10 Expert Panel

Manufacturer: Keysight Technologies

Model: E36234A m
Serial Number: MY61001054

Firmware Version:  1.0.0-1.0.2-1.00

Connection Strings

VISA Address Aliases SICL Address

}ol USB0::0x2A8D::0x3402::MY61001054::0::INSTR || USBInstrumen t7 EI ush0[10893::13314::MY61001054::0]

Installed IVI Drivers &% Update

10. Copy the VISA addresses for the DMM and power supply to be pasted in the Port Verification
pane of the GRL-V-DPWR API Test software.

4.4.3 Procedure for VBUS Voltage Measurement

Note: Make sure that the Sink mode has been selected and enabled for the connected port of the
GRL-V-DPWR tester hardware as described in Section 3.2.1.

1. Inthe Automation panel, enter the VISA addresses along with Sl and calibration numbers for
the power supply and DMM units connected to the GRL-V-DPWR tester hardware. Note: The
VISA address can be found in the respective I/O software of each equipment as shown in the
Keysight IO Libraries Suite example in 4.4.2, Connection Setup.

Automation
Power Supply : | USBO:0x2A80:0%3402:MYG1001054:0:INSTR |
SINo: MY58001458 Cal No = |2236903-5
Digital multimeter : | USBO:0x05E6:0x6500::04506029:0:INSTR |

SINo: 4506029 Cal No : | 2236903-1
Sino Channel Voltage in V. Currentin A Delay in mS Sample Tolerance Unit
Add | l Remove | l Stop | l Report
Status : ov
Error :

Figure 25.Set Equipment VISA Address and ID for GRL-V-DPWR Automated Sink Port Verification

GRL-V-DPWR Port Verification Guide Rev2.0
© Granite River Labs 2023 Version 2.0, June 2023. Updated 06.06.2023 Page.43



o GRI‘ g?niteriverla bs.com

2. Click on the Add button and configure the following parameters:
e Channel — This field allows the user to select the test case/measurement to be tested.

e Voltage in V— When testing VBUS voltage or VBUS sense voltage, this field allows the user
to add the voltage levels for the respective test.

e Currentin A — When testing VBUS current, this field allows the user to configure the
required current value.

e Tolerance in V — The configuration in this field will change according to the measurement
type (VBUS voltage, VBUS sense voltage or VBUS current) selected in the ‘Channel’ field.
This field allows the user to set the tolerance level for the pass/fail criteria. The user can
increase or decrease the tolerance level as required and the output in percentage will be
setin tandem.

e Delayin mS — This field allows the user to set the delay value between two samples.

e Sample — This field allows the user to set the number of samples to be run in each test
step.

Once configured, click on the Add button to add the configuration to the list.

Note: The user can add a single or multiple measurement channels to be run simultaneously
during testing.

Automation
Power Supply : USBO-0x2A80::0x3402:MYE61001034:0:INSTR
SIMNo: MY35001780 Cal Mo : | 2236903-2
Digital multimeter : USBO=0x05E6:0x6500:04510935:0:INSTR

Sl No : 4506028 Cal Mo : | 2236903-3
Add Data ﬂ Sino Channel Voltage inV Currentin A DelayinmS Sample Tolerance Unit
1| VBUS Violtage 5 0 1000 5 01 Vi
Channel: | yEUS Voltage 2| VBUS Voltage 9 0 1000 5 0.18
JBI
Voltage in V: RSl
VBUS Sense \-3Itage|
Current in A: VBUS Current
Tolorance in V 2% 0.1
Delay in m5 : 1000
Sample : 5 Add Remove Start | | Report
Status :
Add
Error :

Figure 26.Add Measurement Configuration

3. The user can delete an unwanted measurement configuration by selecting its respective row
and click on the Remove button.

4. Click on the Start button to execute the automated port verification test.

5. When the following screen appears, click Yes to proceed with the verification test for the
selected tester port.
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6. The activity log pane will also display the detected power supply and DMM log.

16:11:16.947 :

16:11:17.571

16:11:17.756 :
16:11:17.944

16:11:25.247
16:11:25.268 :

192.168.4.215:

1 192.168.4.215 :

192.1684.215:
192.1684.215:

192.168.4.215
192.168.4.215

Power supply connected

Keysight Technologies E36234A MY61001054,1.0.0-1.0.2-1.00

Digital multimeter connected

KEITHLEY INSTRUMENTS MODEL DMMES00,04506029,1.7.5b

: Revision :3.0
: Verification on VBUS_ Voltage

7. The connection diagram for the selected measurement channel will then appear as shown in

the example below. Confirm that all devices are properly connected following the diagram and
click Ok to proceed.

INFORMATION : VBUS Voltage B
= =
AP
]
1S
e =
HO
GRL Special 5 (+
Cable L g
x = | 73
] | c =1l =
V-DPWR S s \L —.|.]
= ‘ s
GRL Special jul Digital
Cable 2 1) MultiMeter
3 al & —_—
G =
O\ = _
SN\S
w' S
-
HU
> =
(] power
o s supply
; ( I ju [
SN2 i
INFORMATION : VBUS Voltage please ensure digital multimeter is connected in parallel
ok |

8. The following screen will appear as shown in the example below which requires the user to
check the power supply voltage and VBUS line settings. Click OK to proceed.
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WARNING X

Flease ensure voltage on power supply is <= 5V before
l , switching the channel
Please ensure voltage on VBUS line is <= 20V

0K I Cancel

9. Next, the user will need to check that the calibration kit’s VBUS switch is turned ON as shown
in the example screen below. Click OK to proceed.

WARNING >

Please ensure VBUS switch is enabled in calibration kit
I If the switch is not enabled then click cancel

Cancel

10. While the port verification test is running, the GRL-V-DPWR measurement will be indicated in

the ‘Status’ field. In case an error occurs during the test run, it will be indicated in the ‘Error’
field.

Digital multimeter :

USBO=0xD5E6:0x6500:04510935:0:INSTR

SINo: [4506028 Cal No: |2236903-3

Sino Channel  VoltageinV Currentin A Delayinms Sampie Tolerance Unit
1| VBUS voltage | 5| o| 1000 0]
2| VBUS Voltage | 9] of 1000] a8 v
[ [ |

5|
o
|

Actual Value : |34

Measured Value: 0V

Error :

16.21.18.205 : 192.168.0.29
16.21.18.222 : 192.168.029
16.21.20.246 : 192.168.0.29
1 1,603 : 192.168.0.29
1621.22.973: 192.168.029:
16.21.24.347 : 192.168.029
16.21.25.720 : 192.168.0.29
16.21.27.129 : 192.168.029
16.21.27.799 : 192.168.0.29:
16.21.27.847 : 192.168.0.29
195 : 192.168.0.29
8.513 : 192.168.0.29
16.21.30.553 : 192.168.0.29
16.21.32616: 192.168.0.29:
16.21.34.004 : 192.168.0.29:
16.21.35.377 : 192.168.029
16.21.36.734 : 192.168.0.29

Sink Sorce  Contiuaion [
16.18.22.584 : 192.168.0.29 : Digital multimeter connected
16.18.22.710: 192.168.029 : KEITHLEY INSTRUMENTS MODEL
Qo @ DMME500,04510035,1.7.56
Manual Avtomati 16.10.16.722 : 192.168.029 : Revision 3.0
ranual omation 16.19.16.738 : 192.168.0.29 : Verification on VBUS_Voltage
Power Supply: | USB0-0x2ABD: 0x3402:MY61001054:0:INSTR 16.10.20.831 : 192.168.029 : All path disabled
® T 16.21.17.592 : 192.168.0.29 : Path enabled

Verifying voltsge : 5V
Sequence enabled
Reading

Reading.

Reading

Reading,

Reading

Sequence Disabled
Sequence execution done
Fath enabled
Verifying voltage : 9V
Sequence enabled
Reading

Reading.

Reading

Reading

Reading

e T

11. The test report will be automatically generated and displayed once the test is completed, as

shown in the example below.

GRL-VDPWR-0007 - Validation Report - 08-03-2023 4.21.40 PM

DR

Equipment details

SlNo

Sink Mode - VBUS Voltage Verification for Portl

Equipment » Serial number CERT NO
1 Power supply Keysight Technologies,E36234A,MY61001054,1.0.0-1.0.2-1.00 MY59001780 2236903-2
2 Digital multimeter KEITHLEY INSTRUMENTS, MODEL DMMG500,04510935,1.7.5b 4506028 2236903-3

SLNo Set VBUS Voltage in V V-DPWR Voltage Measurement in V V-DPWR Current Measurement in A Power supply Voltage in V. Power supply Current in A DMM Measurement in V' Deviation percentage / Result
1 5 5.003 0.002 s 0.002 s 0.06 % - Pass.
2 s 5 0.002 s 0.002 s 0% - Pass

3 5 5.003 0.003 5 0.002 5 0.06 % - Pass
4 s 5.005 0.001 s 0.002 5.001 0.08 % - Pass
5 B s5.003 0.002 s 0.002 B 0.06 % - Pass
6 9 9.004 0 9.002 0.003 9.002 0.02 % - Pass
7 B 9.002 0.001 s.002 0.003 9.001 0.01 % - Pass
8 ? 9.005 0.002 9.002 0.003 9.001 0.04 % - Pass
9 9 9.004 0.001 9.002 0.003 9.001 0.03 % - Pass
10 9 9.012 0.002 9.002 0.003 9.001 0.12 % - Pass
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12. The user can locate test reports from all port verification test runs by selecting the Help tab
followed by Port Validation Report under ‘Frequently Accessed Directories’. This will display
the directory of all saved reports.

@ Support e | B e e L

>

Delete Rename  New Properties .
- 5 H

<
©
=
@
w
2

4 <« GRL > GRL-VDPWR » Reports » PortVerification

N0NNONNNNNONNNOOG

@06

B This PC
Frequently Accessed Directories 3 30 Objects
1B Desktop
% Documents

& Downloads

i@@@

4.4.4 Procedure for VBUS Sense Voltage Measurement

Note: Make sure that the Sink mode has been selected and enabled for the connected port of the
GRL-V-DPWR tester hardware as described in Section 3.2.1.

1. Inthe Automation panel, enter the VISA addresses along with Sl and calibration numbers for
the power supply and DMM units connected to the GRL-V-DPWR tester hardware. Note: The
VISA address can be found in the respective I/O software of each equipment as shown in the
Keysight IO Libraries Suite example in 4.4.2, Connection Setup.

Automation
Power Supply : | USEO:0x2A80:0x3402:MYG1001054:0:INSTR |
SINo: MY50001458 Cal No : | 2236903-5
Digital multimeter : | USB0:0x05E6::0x6500:04506029:=0:INSTR I

SINo: 4508029 Cal No : | 22369031
Slne Channel Voltage in V Currentin A Delay inm5 Sample Tolerance Unit
Add | [ Remove | I Stop | I Report
Status : ov

Error :

Figure 27.Set Equipment VISA Address and ID for GRL-V-DPWR Automated Sink Port Verification
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2. Click on the Add button and configure the following parameters:
e Channel — This field allows the user to select the test case/measurement to be tested.

e Voltage in V— When testing VBUS voltage or VBUS sense voltage, this field allows the user
to add the voltage levels for the respective test.

e Currentin A — When testing VBUS current, this field allows the user to configure the
required current value.

e Tolerance in V — The configuration in this field will change according to the measurement
type (VBUS voltage, VBUS sense voltage or VBUS current) selected in the ‘Channel’ field.
This field allows the user to set the tolerance level for the pass/fail criteria. The user can
increase or decrease the tolerance level as required and the output in percentage will be
setin tandem.

e Delayin mS — This field allows the user to set the delay value between two samples.

e Sample — This field allows the user to set the number of samples to be run in each test
step.

Once configured, click on the Add button to add the configuration to the list.

Note: The user can add a single or multiple measurement channels to be run simultaneously
during testing.

Automation
Power Supply : USB0:0x2A80:0x3402:MY 6100105405 INSTR
Sl Ne: MY39001458 Cal No = | 2236903-5
Digital multimeter : USBO0:0x05E6:0x6500:04506029:0:IMSTR

Add Data u Sl No: 4508029 Cal No : | 2236903-1

h . Slno Channel Voltage inV Currentin & Delay inmS Sample Tolerance Unit
a - j v

el RIS Sene=t 1| VBUS Sense v 5 0 1000 5 o1 v

Voltagein Vi | VBUS Voltage | 2| VBUS Sense V 9 0 1000 5 048] v

‘ VBUS Sense Voltage ||
Current in A: | VBUS Current
Tolorance in V 2% 0.1
Delay inmS : 1000
Sample : 5
Add ) Add | l Remaove | I Start | l Report
Status : oV

Error :

Figure 28.Add Measurement Configuration

3. Theuser can delete an unwanted measurement configuration by selecting its respective row
and click on the Remove button.

4. Click on the Start button to execute the automated port verification test.

5. When the following screen appears, click Yes to proceed with the verification test for the
selected tester port.
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WARNIMNG

Part verification on Portl
Click Yes to continue
Click No to end operation,

6. The activity log pane will also display the detected power supply and DMM log.

16:11:16.947 : 192.168.4.215 : Power supply connected
16:11:17.571 : 192.168.4.215 : Keysight Technologies E36234A MY61001054,1.0.0-1.0.2-1.00

16:11:17.756 : 192.168.4.215 : Digital multimeter connected
16:11:17.944 : 192.1568.4.215 : KEHITHLEY INSTRUMENTS, MODEL DMME500,04506029,1.7.5b

16:11:25.247 : 192.168.4.215 : Revision :3.0
16:11:25.268 : 192.168.4.215 : Verification on VBUS_Voltage

7. The connection diagram for the VBUS sense voltage measurement will then appear as shown
in the example below. Confirm that all devices are properly connected following the diagram
and click Ok to proceed.

INFORMATION : VBUS Sens Voltage n
| =
©
g (e
©
- Py
3
- 3D
GRL Special 5 ‘/;\,
Cable sk § N/
= Z /i Ry
V-DPWR 15 g \/ T
GRL Special L Digital
Cable 2 o T MultiMeter
5 ol L ot
U | — Banene tonect:
— g \+) GAD | yoi Baaans
l”I 7 n Cornrcter
5D
2 Ll
g ‘./F ™! Power
s supply
I Il
F ¢ LE
INFORMATION : VBUS Sens Voltage please ensure digital multimeter is connected in parallel
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8. The following screen will appear as shown in the example below which requires the user to
check the power supply voltage and VBUS line settings. Click OK to proceed.

WARNING X

Please ensure voltage on power supply is <= 5V before
. switching the channel
Please ensure voltage on VBUS line 15 <= 20V

| oK I Cancel |

9. Next, the user will need to check that the VBUS SENS switch of calibration kit revision 3.0 is
turned ON as shown in the example screen below. If revision 2.0 of the calibration kit is being
used, then check that the DPLUS switch on the kit is turned ON. Once done, click OK to
proceed.

WARNING Y

Please ensure VEUS SENS switch is enabled in calibration kit
I 4 revision 3.0
— Ifthe aalibration kit is 2.0 then check for DPLUS swith is
enabled
If the switch is not enabled then click cancel

oK I Cancel |

10. While the port verification test is running, the GRL-V-DPWR measurement will be indicated in
the ‘Status’ field. In case an error occurs during the test run, it will be indicated in the ‘Error’
field.

sink Source Configuration

16:04:15359 : 192.168.4.215 : Power supply connes

cted
Osource @Sin 1610415955 : 192.168.4.215 : Keysight Technologies,E36234A MY61001054,1.0.0-1.0.2-1.00

16:04:16.156 : 192.1684.215 : Digital multimeter connected

Manual Automation 16:04:16373 1 192.1884.215 : KEITHLEY INSTRUMENTS, MODEL DMM6500,04506029,1.7.56
® Power Supply: | USB0:0x2A8D:0x3402:MY61001054:0-INSTR
\ — = = 16:04:30.193 : 192.168.4.215 : Revision :3.0
SINo: Cal No: [2236803-
o:  [MYS001SE A1 No:| 2236003 5 160430200 : 192.168.4215 : Verification on VBUS_SENS_Voltage
”,‘ Digital multimeter : USBO:0x05E 6::0x6500::04506029-0:-INSTR 16:04:34.241: 192.168.4.215 : All path disabled
et = . 16:06:47.962 : 192.168.4.215 - Path enabled
O L0 (4506029 00 FE R 16:06:48.589 : 192.168.4.215 : Verify
(@] Sino Channel Voltage in V' Currentin A Delay in mS Sample Tolerance Unit 16:0648617 : 192.168.4.215 : Seque
= 16:06:50.652 : 192.168.4.215 : Readi
@) 1] vBUS Sense | 5| of 1000] i ol vl 16:06:53.009 : 192.1684.215 : Reading...
2] veussese | l o e[ 5o ] 160655343 1921604215  eading.
| | | | [ 1 16:06:58.384 + 192.168.4.215 : Reading...
Actual Value: | sy - 160701415 192.168.4.215 : Reading...

16:07:04.500 : 192.168.4.215 : Sequence Disabled
16:07:05.159 : 1921684215 : Sequence exscution done
Error : 16:07:05.206 : 192.168.4215 : Path enabled
16:07:05.839 : 192.1684.215 : Verifying voltage : 9V
16:07:05.864 : 192.1684.215 : Sequence enabled

Measured Value: 0V

Add ] [ Remove ][ step ] [ Report |
Status : 50150V
Error: 03%-Pass S s i+~ i |

11. The test report will be automatically generated and displayed once the test is completed, as
shown in the example below.
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9 mL GRL-VDPWR-20230007 - Validation Report - 11-05-2023 16:07:24
Equipment details

SLno Equipment ™ Serial number CERT NO
1 Power supply Keysight Technologies, E36234A,MY61001054,1.0.0-1.0.2-1.00 MY59001458 22369035
2 Digital multimeter KELTHLEY INSTRUMENTS, MODEL DMM6500,04506029,1.7.5b 4506029 22369031

Sink Mode - VBUS Sense Verification for Porti

Set VBUS Sense Voltage in  U-DPWR Voltage Measurement in V. V-DPWR Current Measurement in A Power suj pply Voltage iV Power supply Current in A [ Deviation percentage / Result

v
1 s 5.019 0.007 5 0.002 s 0.38 % - Pass
2 5 5.014 0.003 5 0.002 5.001 0.26 % - Pass
3 s 5.017 0.005 5 0.002 5.001 0.32 % - Pass
a s 5.021 0.005 5 0.002 5.001 0.4% - Pass
5 5 5.015 0.004 5 0.002 5 0.3% - Pass
6 9 0.017 0.006 9.002 0.003 9.002 0.17 % - Pass
7 B s.016 0.005 B 0.003 9.002 0.16 % - Pass
8 s 9.012 0.005 9.002 0.003 9.002 0.11 % - Pass
° B s.011 0.005 ° 0.003 9.002 0.19% - Pass
10 B s.016 0.006 9.002 0.003 9.002 0.16 % - Pass

12. The user can locate test reports from all port verification test runs by selecting the Help tab
followed by Port Validation Report under ‘Frequently Accessed Directories’. This will display
the directory of all saved reports.

= | PontVerification - o X

(2]

w
(=
]
°
<]
-

i seiectan

New

USBPc ™

GRL » GRL-VDPWR > Reports » PortVerification

Role P ...
BGCkT @ OneDrive

8 This PC
Frequently Accessed Directories § 30 Objects

I Desktop

0068

el e -a

&) Pictures

B Videos

— Z Local Disk (C)

= New Volume (€)
T & Network

®e0e
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4.4.5 Procedure for VBUS Current Measurement

Note: Make sure that the Sink mode has been selected and enabled for the connected port of the
GRL-V-DPWR tester hardware as described in Section 3.2.1.

1. Inthe Automation panel, enter the VISA addresses along with Sl and calibration numbers for
the power supply and DMM units connected to the GRL-V-DPWR tester hardware. Note: The
VISA address can be found in the respective 1/0 software of each equipment as shown in the
Keysight 10 Libraries Suite example in 4.4.2, Connection Setup.

Automation
Power Supply : USBO:0x 248003402 MY E1001054:0:INSTR
51 No: MY39001458 Cal No = | 2235003-3
Digital multimeter : USBOu0x05E6:0x6500:0430602020:IM5TR

51 Mo : 4506029 Cal No : | 22369031
Slne Channal Vaoltage inV Currentin A Delay inmS Sample Tolerance Unit
I | | ||
[ Add | I Remowve | I Stop | I Report
Status : ov

Error :

Figure 29.Set Equipment VISA Address and ID for GRL-V-DPWR Automated Sink Port Verification
2. Click on the Add button and configure the following parameters:
e Channel — This field allows the user to select the test case/measurement to be tested.

e Voltage in V— When testing VBUS current, this field allows the user to add the voltage
levels for the respective test.

e Currentin A— When testing VBUS current, this field allows the user to configure the
required current value.

e Tolerancein A — The configuration in this field will change according to the measurement
type (VBUS voltage, VBUS sense voltage or VBUS current) selected in the ‘Channel’ field.
This field allows the user to set the tolerance level for the pass/fail criteria. The user can
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increase or decrease the tolerance level as required and the output in percentage will be

setin tandem.

e Delayin mS — This field allows the user to set the delay value between two samples.

e Sample — This field allows the user to set the number of samples to be run in each test

step.

Once configured, click on the Add button to add the configuration to the list.

Note: The user can add a single or multiple measurement channels to be run simultaneously

during testing.
Automation
Power Supply: | USBO:0x2A80:0x3402:MY61001054:0:INSTR
SINo:  |MY58001458 Cal No : | 2236903-5
— — — Digital multimeter : USBO:0x05E6::0x6500::04506029:0:INSTR.
Add Data El SINe: 4506029 Cal No : |2236903-1
Channel :  \BUS Current v 5l no  Channel Veltage in V' Currentin A Delay inmS Sample Tolerance Unit
_— | 1| VBUS Current 5 1 1000 5 0021 A
Voltage in V: | VBUS Voitage 2[ vBUS Current 9 3 1000 5 00s] A
'VBUS Sense Voltage
Currentin A: |yBUS Current
Tolerance in A 2% 0.02
Delay inmS: 1000
Sample : 5
Add
l Add | I Remove Start | l Report
Status :
Error:

Figure 30.Add Measurement Configuration

3. Theuser can delete an unwanted measurement configuration by selecting its respective row

and click on the Remove button.

4. Click on the Start button to execute the automated port verification test.

5. When the following screen appears, click Yes to proceed with the verification test for the

selected tester port.

WARNING

@ Port verification on Port
} Click Yes to continue

Click Mo to end operation,

Yes I

Mo |

6. The activity log pane will also display the detected power supply and DMM log.
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16:15:11.729 : 192.168.4.215 : Power supply connected
16:15:12.325 : 192.168.4.215 : Keysight Technologies E36234A MY61001054,1.0.0-1.0.2-1.00

168:15:12.516 : 192.1684.215 : Digital multimeter connected
16:15:12.738 : 192.168.4.215 : KEITHLEY INSTRUMENTS MODEL DMMB&500,04506029,1.7.5b

16:15:28.567 : 192.168.4.215 : Revision :3.0
16:15:28.583 : 192.168.4.215 : Verification on VBUS_Current

7. The connection diagram for the VBUS current measurement will then appear as shown in the
example below. Confirm that all devices are properly connected following the diagram and
click Ok to proceed.

| INFORMATION : VBUS Current B
|
£
o
¢
: g e
; 511
! g\L/
!
E
: GRL Special & @
! Cable Fr g
= s
V-DPWR c ¥ @ =
o 2 | I
- = /
el B Digital
= ol = —E MultiMeter
° i@
o GND [-ve} Banana
o connactor
|
5D
w
= i
& @ sl Power
3
@ supply
o,
; 1]
L]

INFORMATION : VBUS Current please ensure digital multimeter is connected in series

8. The following screen will appear as shown in the example below which requires the user to
check the power supply voltage and VBUS line settings. Click OK to proceed.
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WARNING X

Please ensure voltage on power supply is <= 5V before
. switching the channel
Please ensure voltage on WBUS line s <= 20V

| OK I Cancel |

9. Next, the user will need to check that the calibration kit’s VBUS switch is turned ON as shown
in the example screen below. Click OK to proceed.

WARNING X

Please ensure VBUS switch is enabled in calibration kit
If the switch is not enabled then click cancel

o]

Cancel |

10. While the port verification test is running, the GRL-V-DPWR measurement will be indicated in
the ‘Status’ field. In case an error occurs during the test run, it will be indicated in the ‘Error’

field.

Actual Value: | 5y E

Measured Value: 0V

Error :

SINo:

Sino Channel

1| vBUS Current|

Automation

4506029 Cal No : | 2236903-1

Voltage in V. Currentin A Delayin mS Sample Tolerance Unit

H| 1] 1000| 5| ooz A

9| 3| 1000| 5| oos| A

2| VBUS Current|
[ |

Add | [

Remove | [ Stop | [ Report

Status :

Error:

0.9960 A

16:16:39.137:
16:16:39.766 ¢
16:16:39.923 ¢

16:16:41.963

16:16:45363 ¢
16:16:40434:
16:16:52.836 ¢
16:16:56913

16:17:00333

1921684215 :
1921684215 ¢
19216842215

192.1684215

192.1684215:
1921684215
102.1684.215:
1921684215

16:17.01.018
16:17.01.081
16:17:01.707
16:17:01.735
16:17:03763

192.1684.215
1921684215
1921684215
1921684215
1921684215

Sink Source Configuration
161511729 : 1921684215 : Power supply connected
Osource @sin 16:15:12.325 : 192.1684.215 : Keysight Technologies E36234A MY61001054,1.0.0-10.2+1.00
16:15:12516 ; 182.1684.215  Digital multimeter connected

16:15:12.738 : 192.1684.215 ; KEITHLEY INSTRUMENTS, MODEL DMM&500,04506029,1.7.5b.
® Power Supply: | USBO:0x2ABD:0x3402:MY61001054:0:INSTR
o012 . 16:15:28,567 : 192.168.4.215 : Revision :3.0
O . + (2236903
e SR 13001255 N O 1 2365051 16:15:28.583 : 192.168.4.215 : Verification on VBUS_Current
Digital multimeter: | USB0:0x05E6:016500:04506029:0:INS TR 161532625 : 192.168.:4.215 : Al path disabled

Path znabled
Verifying cumrent : 1 A
Sequance anabled
Reading...

Reading..

Reading..

Reading...

Reading...

Sequence Disabled
Sequence execution done
Path enabled

Verifying curent : 3 A
Sequence enabled
Reading

11. The test report will be automatically generated and displayed once the test is completed, as
shown in the example below.

@GR

Equipment details

GRL-VDPWR-20230007 - Validation Report - 11-05-2023 16:17:24

Sink Mode - VBUS Current Verification for Port1

SLNo Equipment ™ Serial number CERT NO
1 Powier supply Keysight Technologies, E362344, MY61001054,1.0.0-1.0.2-1.00 MY55001458 22369035
2 Digital multimeter KEITHLEY MODEL DMME500,04506029,1.7.5b 4506029 2236903-1

Set VBUS Current in A

V-DPWR Voltage Measurement in ¥

V-DPWR Current Measurement in &

Power supply Voltage in V

Power supply Current in A

DMM Measurement in A

Deviation percentage / Result

i 1 4842 0.998 5 0.992 09916 0.65 % - Pass
2 1 4.838 0.996 5 0.992 0992 0.4 % - Pass

3 1 4838 0.997 B 0.992 09917 0.53 % - Pass
a 1 2.835 0.996 5 0.992 0.9917 0.43 % - Pass
s 1 4.839 0.996 s 0.992 09919 0.41 % - Pass
6 3 8.492 2.995 9 2.993 2993 0.07 % - Pass
7 3 8.492 2.997 8.998 2995 29936 0.08 % - Pass
8 3 s.401 2096 ° 2.905 29047 0.08 % - Pass
B 3 8.487 2.996 B 2.995 29948 0.0 % - Pass
10 3 8.49 2.997 9 2.995 2.9948 0.07 % - Pass

GRL-V-DPWR Port Verification Guide
© Granite River Labs 2023

Version 2.0, June 2023. Updated 06.06.2023

Rev2.0
Page.55




o GRI‘ g?niteriverla bs.com

12. The user can locate test reports from all port verification test runs by selecting the Help tab
followed by Port Validation Report under ‘Frequently Accessed Directories’. This will display
the directory of all saved reports.

%GRL Help

- a X
@ Support g L
® R ‘ | e ,JH Renarie | Nety - ”, Histor et
> © :
= Role Pt ...
Back T o
7 | Frequently Accessed Directories |3\;ob,«u
= . 1B Desktop
-
Q- :
1\ B Videos
Rescs Balsey ot L. Local Disk (C)
End of Document
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