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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 perform port verification of the 
tester card for the GRL USB Power Delivery & Data Loopback Volume Tester (GRL-V-UP) using the 

GRL-V-UP API Test software.  

For more information on GRL-V-UP, please refer to https://graniteriverlabs.com/grl-v-up/.  

For more information on the GRL-V-UP API Test software, please refer to the user documentation 

in http://graniteriverlabs.com/download-center/. 

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

at support@graniteriverlabs.com. 

2 Test/Equipment Requirements 

 

GRL-V-UP Hardware Tester 

 

For Automated Port Verification: 

• Digital Multimeter [Note: GRL recommends using the 

Scientific SMM5000 Series or Keithley DMM6500 Series 

Digital Multimeter] 

For Manual Port Verification: 

• Digital multimeter [Note: GRL recommends using a 

digital multimeter with high accuracy and resolution of 5 

½ digits or above that has been calibrated.] 

 

For Automated Port Verification: 

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

Supply] 

For Manual Port Verification: 

• DC Power Supply [Note: GRL recommends using the 

Keysight E3000 Series power supply] 

https://graniteriverlabs.com/grl-v-up/
http://graniteriverlabs.com/download-center/
mailto:support@graniteriverlabs.com
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GRL Calibration Kit [See (a) 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 
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Control Computer (laptop or desktop) with the GRL-V-UP 

API Test software installed [Note: For more information on the 

GRL-V-UP 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): 

 

 
 

http://graniteriverlabs.com/download-center/
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3 Start Up GRL-V-UP API Test Software 

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

• API 

• Graph 

• Loopback 

• Help 

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

For more information on the GRL-V-UP API Test software, refer to the user documentation in 

http://graniteriverlabs.com/download-center/. 

3.1 Connect to the GRL-V-UP Tester 

Once the GRL-V-UP tester hardware is connected to the control computer, select the API tab to 

establish connection with the tester:  

1. In the “V-UP Connection” pane, select the connected GRL-V-UP tester from the Devices 

List drop-down menu. See Figure 3.1 below. 

2. Click on the Select button to establish connection with the selected tester. When 

connected successfully, the selected tester model will be displayed in the Selected Device 

field. See Figure 3.1 below. 

  

 

FIGURE 3.1: CONNECT GRL-V-UP API TEST SOFTWARE AND TESTER 

http://graniteriverlabs.com/download-center/


                                                                                                                                                                                 graniteriverlabs.com 

 

GRL-V-UP Tester Card Port Verification Guide   Rev2.0 

© Granite River Labs 2023    Version 2.0, May 2023. Updated 06.02.2023 Page.8 

Connection with the GRL calibration kit will be established automatically once the tester card port 

verification process starts. The GRL calibration kit will perform switching of the VBUS voltage, 
VBUS current and VBUS Sense voltage automatically or the CC1 voltage, CC2 voltage, VCONN 

current, VBUS voltage, VBUS current and VBUS Sense measurement channels manually. 

3.2 Access the API Configuration Pane for Port Verification 

The API configuration pane contains two tabs: “Functions” allows configuration for USB Power 

Delivery related API’s, firmware update and other functions. “Configurations” allows configuration 

for additional features such as port verification. See Figure 3.2. 

Select the Configurations tab to configure and perform automated or manual port verification of 

the tester card. 

        
            Functions Tab           Configurations Tab 

FIGURE 3.2: API CONFIGURATION PANE FOR PORT VERIFICATION 

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

follows: 

• VBUS Voltage  : 0 V to 20 V 

• VBUS Current   : 0 A to 5 A 

• VBUS Sense Voltage : 0 V to 20 V 

• CC1 Voltage  : 0 V to 5 V 

• CC2 Voltage  : 0 V to 5 V 

• VCONN Current  : 0 A to 1 A 

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

following formula: 

𝐸𝑟𝑟𝑜𝑟 % =
𝐴𝑐𝑡𝑢𝑎𝑙 𝑉𝑎𝑙𝑢𝑒 − 𝑀𝑒𝑎𝑠𝑢𝑟𝑒𝑑 𝑉𝑎𝑙𝑢𝑒

𝐴𝑐𝑡𝑢𝑎𝑙 𝑉𝑎𝑙𝑢𝑒
∗ 100 

 

 



                                                                                                                                                                                 graniteriverlabs.com 

 

GRL-V-UP Tester Card Port Verification Guide   Rev2.0 

© Granite River Labs 2023    Version 2.0, May 2023. Updated 06.02.2023 Page.9 

4 GRL-V-UP Tester Card Port Verification Procedure 

This section describes how to verify the GRL-V-UP tester card port manually or using automation 
mode. 

4.1 Manual Port Verification 

This section describes how to verify the GRL-V-UP tester card port on the following measurement 

channels‒ CC1 voltage, CC2 voltage, VCONN current, VBUS voltage, VBUS current and VBUS Sense. 

4.1.1 Equipment Requirements 

Equipment Qty. 

GRL-V-UP 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 

cable (GRL-USB-PD-STC) 

1 

VBUS Sense cable [See (a) Note: below] 1 

Banana connectors 4 

USB Type-A to Type-B cable 2 

Control computer (laptop or desktop) with the GRL-V-UP 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 Measurement Configuration 

1. Open the GRL-V-UP API Test software and select the Configurations tab in the API 

configuration pane. See Figure 4.1.  

 

FIGURE 4.1: SELECT CONFIGURATIONS TAB FOR PORT VERIFICATION 
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2. Select the tester card port(s) that needs to be verified. See example in Figure 4.2 below. 

 

FIGURE 4.2: SELECT TESTER CARD PORT FOR VERIFICATION 

3. There are six measurement channels per port (see Figure 4.3) and their voltage/current 

ranges are as specified in Section 3.2. 

Warning: The range for each channel should not be exceeded at any time. Doing so may 

cause permanent damage to both the GRL calibration kit and tester card. 

 

FIGURE 4.3: MEASUREMENT CHANNELS FOR MANUAL PORT VERIFICATION 

Actual Value: This drop-down menu allows the voltage/current level that needs to be verified 

to be selected based on the selected measurement channel. The selected voltage/current level 

needs to be set on the power supply as well. 

Measured Value: This field displays the measured values of the tester port. 

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

  𝐸𝑟𝑟𝑜𝑟 % =
𝐴𝑐𝑡𝑢𝑎𝑙 𝑉𝑎𝑙𝑢𝑒−𝑀𝑒𝑎𝑠𝑢𝑟𝑒𝑑 𝑉𝑎𝑙𝑢𝑒

𝐴𝑐𝑡𝑢𝑎𝑙 𝑉𝑎𝑙𝑢𝑒
∗ 100 

 

The acceptance limits for voltage/current are as follows: 

 For Voltage: @No Load 

  𝐸𝑟𝑟𝑜𝑟 = {
5%, 0𝑉 ≤ 𝑉 ≤ 5𝑉

2%, 5𝑉 < 𝑉 ≤ 20𝑉
 

 For Current: 

    𝐸𝑟𝑟𝑜𝑟 = 2%, 0𝐴 ≤ 𝐴 ≤ 5𝐴 
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Note: User-defined acceptance limits are also allowed, which the user will need to determine 

the Pass/Fail status based on the digital multimeter measured values and the GRL-V-UP 
measured values. 

4. Set up the equipment connection and select the measurement channel to perform 

verification as described in the following sections. 

4.1.3 Connection Setup for Voltage Measurements 

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

port verification for voltage measurements. Set up the hardware connection as shown in Figure 

4.4 below. 

 

FIGURE 4.4: CONNECTION SETUP FOR GRL-V-UP MANUAL 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-A to 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-UP tester 

hardware. 

• 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. 

• Connect the GRL-SPL-EPR cable thumb screw end to the GRL-V-UP tester card port.  

• Connect the VBUS Sense pin of the GRL-SPL-EPR cable to the VBUS Sense port on the GRL-

V-UP tester. 
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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-UP 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. 

• Connect the VBUS Sense connector of the GRL calibration fixture to the VBUS Sense 

connector of the GRL-V-UP tester using a VBUS Sense cable. 

6. Connect the GRL-V-UP tester hardware to the control computer using a USB Type-A to Type-B 

cable. 

4.1.4 Procedure for CC1 Voltage Measurement 

1. Set up the hardware connection as shown in Figure 4.4. 

2. See Figure 4.5 for the following procedure: 

i. Select the CC1 Voltage 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 ≤ 5 V in order to 

avoid any permanent damage to the GRL calibration fixture and tester card. 

iii. Set the voltage on the power supply to 0 V 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-UP measurement value. The Error 

field will display the error percentage with Pass/Fail status (refer to the acceptance 

limits as specified above).    

vi. Repeat the above steps for the rest of the voltage levels (1V, 2V, 3V, 4V, 5V) and 

ensure that all values are within the acceptance limits. When completed, click on 

the Stop button. 

 

 

  

 

 

 

FIGURE 4.5: CC1 VOLTAGE CHANNEL VERIFICATION 
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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:   

 

4.1.5 Procedure for CC2 Voltage Measurement 

1. Set up the hardware connection as shown in Figure 4.4. 

2. See Figure 4.6 for the following procedure: 

i. Select the CC2 Voltage 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 ≤ 5 V in order to 

avoid any permanent damage to the GRL calibration fixture and tester card. 

iii. Set the voltage on the power supply to 0 V 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-UP measurement value. The Error 

field will display the error percentage with Pass/Fail status (refer to the acceptance 

limits as specified above).    

vi. Repeat the above steps for the rest of the voltage levels (1V, 2V, 3V, 4V, 5V) and 

ensure that all values are within the acceptance limits. When completed, click on 

the Stop button. 

 

 

  

 

 

 

FIGURE 4.6: CC2 VOLTAGE CHANNEL VERIFICATION 
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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:   

 

4.1.6 Procedure for VBUS Voltage Measurement 

1. Set up the hardware connection as shown in Figure 4.4. 

2. See Figure 4.7 for the following procedure: 

i. Select the VBUS Voltage 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 ≤ 5 V in order to 

avoid any permanent damage to the GRL calibration fixture and tester card. 

iii. Set the voltage on the power supply to 0 V 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-UP measurement value. The Error 

field will display the error percentage with Pass/Fail status (refer to the acceptance 

limits as specified above).    

vi. Repeat the above steps for the rest of the voltage levels (5V, 9V, 12V, 15V, 20V) and 

ensure that all values are within the acceptance limits. When completed, set the 

power supply voltage to ≤ 5 V and click on the Stop button. 

 

 

  

 

 

 

 

FIGURE 4.7: VBUS VOLTAGE CHANNEL VERIFICATION 
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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:   

 

4.1.7 Procedure for VBUS Sense Voltage Measurement 

1. Set up the hardware connection as shown in Figure 4.4. 

2. See Figure 4.8 for the following procedure: 

i. Select the VBUS Sense Voltage 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 ≤ 5 V in order to 

avoid any permanent damage to the GRL calibration fixture and tester card. 

iii. Set the voltage on the power supply to 0 V 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-UP measurement value. The Error 

field will display the error percentage with Pass/Fail status (refer to the acceptance 

limits as specified above).    

vi. Repeat the above steps for the rest of the voltage levels (5V, 9V, 12V, 15V, 20V) and 
ensure that all values are within the acceptance limits. When completed, set the 

power supply voltage to ≤ 5 V and click on the Stop button. 

 

 

  

 

 

 

FIGURE 4.8: VBUS SENSE VOLTAGE CHANNEL VERIFICATION 
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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:   
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4.1.8 Connection Setup for Current Measurements 

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

4.9 below. 

 

FIGURE 4.9: CONNECTION SETUP FOR GRL-V-UP MANUAL 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-A to 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-UP tester 

hardware. 

• 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. 

• Connect the GRL-SPL-EPR cable thumb screw end to the GRL-V-UP tester card port.  

• Connect the VBUS Sense pin of the GRL-SPL-EPR cable to the VBUS Sense port on the GRL-

V-UP 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-UP 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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• Connect the VBUS Sense connector of the GRL calibration fixture to the VBUS Sense 

connector of the GRL-V-UP tester using a VBUS Sense cable. 

6. Connect the GRL-V-UP tester hardware to the control computer using a USB Type-A to Type-B 
cable. 

4.1.9 Procedure for VBUS Current Measurement 

1. Set up the hardware connection as shown in Figure 4.9. 

2. See Figure 4.10 for the following procedure: 

i. Select the VBUS Current 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 ≤ 5 V in order to 

avoid any permanent damage to the GRL calibration fixture and tester card. 

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

iv. Select the current level to be verified from the Actual Value drop-down menu. The 

GRL-V-UP tester will draw the requested current automatically from the power 

supply. 

v. The Measured Value field will display the GRL-V-UP measurement value. The Error 

field will display the error percentage with Pass/Fail status (refer to the acceptance 

limits as specified above).    

vi. Repeat the above steps for the rest of the current levels (1A, 2A, 3A, 4A, 5A) and 

ensure that all values are within the acceptance limits. When completed, click on 

the Stop button. 

 

 

  

 

 

 

 

FIGURE 4.10: VBUS CURRENT CHANNEL VERIFICATION 
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4.1.10 Procedure for VCONN Current Measurement 

1. Set up the hardware connection as shown in Figure 4.9. 

2. See Figure 4.11 for the following procedure: 

i. Select the VCONN Current 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 ≤ 5 V in order to 

avoid any permanent damage to the GRL calibration fixture and tester card. 

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

iv. Select the current level to be verified from the Actual Value drop-down menu. The 

GRL-V-UP tester will draw the requested current automatically from the power 

supply. 

v. The Measured Value field will display the GRL-V-UP measurement value. The Error 

field will display the error percentage with Pass/Fail status (refer to the acceptance 

limits as specified above).    

vi. Repeat the above steps for the rest of the current levels (0A, 250mA, 500mA, 750mA, 

1A) and ensure that all values are within the acceptance limits. When completed, 

click on the Stop button. 

 

 

  

 

 

 

 

FIGURE 4.11: VCONN CURRENT CHANNEL VERIFICATION 
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4.2 Automated Port Verification 

4.2.1 Equipment Requirements 

Equipment Qty. 

GRL-V-UP 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 

cable (GRL-USB-PD-STC) 

1 

VBUS Sense cable [See (a) Note: below] 1 

Banana connectors 4 

USB Type-A to Type-B cable 4 

Control computer (laptop or desktop) with the GRL-V-UP 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).  

(b) Note: 

As the DMM, power supply and calibration fixture are connected to the GRL-V-UP 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/O 

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

4.2.2 Connection Setup 

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

port verification. Set up the hardware connection as shown in Figure 4.12 below. 

 
FIGURE 4.12: CONNECTION SETUP FOR GRL-V-UP AUTOMATED PORT VERIFICATION 
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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-A to 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-UP tester 

hardware. 

• 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. 

• Connect the GRL-SPL-EPR cable thumb screw end to the GRL-V-UP tester card port.  

• Connect the VBUS Sense pin of the GRL-SPL-EPR cable to the VBUS Sense port on the GRL-

V-UP 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-UP 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. 

• Connect the VBUS Sense connector of the GRL calibration fixture to the VBUS Sense 

connector of the GRL-V-UP tester using a VBUS Sense cable. 

6. Connect the GRL-V-UP tester hardware to the control computer using a USB Type-A to Type-B 
cable. 

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

cables.  

8. If using the Keysight IO Libraries Suite software as the I/O software for the connected 

equipment (DMM and power supply), 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 IO Libraries Suite application and check for the detected DMM and power 

supply units as shown in the following example: 
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10. Copy the VISA addresses for the DMM and power supply to be pasted in the Port Verification 

pane of the GRL-V-UP API Test software. 

4.2.3 Procedure for VBUS Voltage Measurement 

1. In the Automation panel, enter the VISA addresses along with SI and calibration numbers for 

the power supply and DMM units connected to the GRL-V-UP 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 4.2.2, Connection Setup. 

 

FIGURE 4.13: SET EQUIPMENT VISA ADDRESS AND ID FOR GRL-V-UP AUTOMATED PORT VERIFICATION 
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2. Click on the Add button and configure the following parameters: 

• Channel — This field allows the user to select the test case/measurement to be tested. 

• 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.  

• Current in A — When testing VBUS current, this field allows the user to configure the 

required current value.  

• 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 

set in tandem.  

• Delay in mS — This field allows the user to set the delay value between two samples. 

• 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. 

  

FIGURE 4.14: 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. 
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5. When the following screen appears, click Yes to proceed with the verification test for the 

selected tester port. 

 

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

 

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. 
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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.   

 

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. 

 

10. While the port verification test is running, the GRL-V-UP 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. 

 

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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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.  

 

13. To perform verification for other GRL-V-UP tester card ports, select the required ports and 
repeat the above procedure. 
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4.2.4 Procedure for VBUS Sense Voltage Measurement 

1. In the Automation panel, enter the VISA addresses along with SI and calibration numbers for 
the power supply and DMM units connected to the GRL-V-UP 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 4.2.2, Connection Setup. 

 

FIGURE 4.15: SET EQUIPMENT VISA ADDRESS AND ID FOR GRL-V-UP AUTOMATED PORT VERIFICATION 

2. Click on the Add button and configure the following parameters: 

• Channel — This field allows the user to select the test case/measurement to be tested. 

• 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.  

• Current in A — When testing VBUS current, this field allows the user to configure the 

required current value.  

• 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 
set in tandem.  

• Delay in mS — This field allows the user to set the delay value between two samples. 

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

step. 
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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. 

 

 

FIGURE 4.16: 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. 
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5. When the following screen appears, click Yes to proceed with the verification test for the 

selected tester port. 

 

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

 

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. 
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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.   

 

9. Next, the user will need to check that the VBUS SENSE 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. 

 

10. While the port verification test is running, the GRL-V-UP 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. 

 

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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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.  

 

13. To perform verification for other GRL-V-UP tester card ports, select the required ports and 
repeat the above procedure. 
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4.2.5 Procedure for VBUS Current Measurement 

1. In the Automation panel, enter the VISA addresses along with SI and calibration numbers for 
the power supply and DMM units connected to the GRL-V-UP 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 4.2.2, Connection Setup. 

 

FIGURE 4.17: SET EQUIPMENT VISA ADDRESS AND ID FOR GRL-V-UP AUTOMATED PORT VERIFICATION 

2. Click on the Add button and configure the following parameters: 

• Channel — This field allows the user to select the test case/measurement to be tested. 

• Voltage in V — When testing VBUS current, this field allows the user to add the voltage 

levels for the respective test.  

• Current in A — When testing VBUS current, this field allows the user to configure the 

required current value.  

• Tolerance in 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 

increase or decrease the tolerance level as required and the output in percentage will be 
set in tandem.  

• Delay in mS — This field allows the user to set the delay value between two samples. 
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• 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. 

 

 

FIGURE 4.18: ADD MEASUREMENT CONFIGURATION 

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

and click on the Remove button.  
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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. 

 

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

 

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. 
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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.   

 

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. 

 

10. While the port verification test is running, the GRL-V-UP 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. 

 

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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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.  
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