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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.
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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:

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 DC Power Supply [Note: GRL recommends using the
Keysight E3000 Series power supply]

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

GRANITE RIVER LABS

CALIBRATION FIXTURE V3.0

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

e 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-UP API Test software, refer to the user documentation in

http://graniteriverlabs.com/download-center/.
3.1 Connectto 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. Inthe “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.

\ 4

V-UP Connection :

Devices List: | GRI-PWR-2020052

Selected Device : GRL-PWR-2020059

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

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

ola el
@@ @ @

Functions Tab Configurations Tab
FIGURE 3.2: APl CONFIGURATION PANE FOR PORT VERIFICATION

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

e VBUS Voltage :0Vto20V
e VBUS Current :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

E % = 100
rror % Actual Value *

GRL-V-UP Tester Card Port Verification Guide Rev2.0
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4 GRL-V-UP Tester Card Port Verification Procedure
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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 1
cable (GRL-USB-PD-STC)

VBUS Sense cable [ee (@ 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

GRL-V-UP Tester Card Port Verification Guide
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2. Select the tester card port(s) that needs to be verified. See example in Figure 4.2 below.

GRL-USB-PD-TC GRL-USB-PD-TC GRL-USB-PD-TC GRL-USB-PD-TC ‘GRL-USB-PD-TC GRL-USB-PD-TC GRL-USB-PD-TC
Port 1 Port 2 Port 3 Port4 Port 5 Port6 Port7
posBC12 (0 (e Po/BC 12 oE PorEC12 oe Po/EC 1.2 oe Po/EC 1.2 oe poec12 @ Boe posec12
Power (1 (1 vBUS Power @ 10 VBUS power (1 0 veus power I ) veus power O veus pamer (0 vius eawer
/DR O Hsrss EN/DTX ) ) Hsrss DTN O Hsyss /DT O Hssss /DT s oI D s D TR
DrLED O PDN DT @ PDN orucl @ pon oruc® @ pon T @ pon pr® Gron br
SecRe-Adure (0 Yaz / No S Ro-Adurt (0 Ves/ Mo SrcRe-adurt () Ves No SrcRe-adurt () Yes/ Mo Sec Re-idrt (1 Yes [ No See e Adwrt (0 Yes/ Mo Sec e Advrt (0 Yex /
VBUS : VBUS : VBUS : VBUS : VBUS : VBUS : VBUS :
VCONN : VCONN : VCONN : VCONN : VCONN : VCONN : VCONN :

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.

graniteriverlabs.com

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.

Port Verification :

[S ]
iR e ]
&

o ™M

O0000O®@

| Start

Actual Value: | 1y
Measured Value: 0V

Error :

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:

Actual Value—Measured Value
* 100
Actual Value

Error % =

The acceptance limits for voltage/current are as follows:

For Voltage: @No Load

5%,0V <V <5V

Error = {2%, 5V <V <20V

For Current:
Error = 2%,0A <A <54

GRL-V-UP Tester Card Port Verification Guide
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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. Setup 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.
Control Computer
USB Type-A to Type-B cable

GRL-V-UP Tester

~

+
) 1 — 16
~ Module

USB Type-A to
Type-B cable

(@]
o)
3
o
[

[ Digital Multimeter

GRL-SPL-EPR
cable

Type-C

Calibration Fixture

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-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-UP 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-UP tester card port.

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

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

e 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. Setup the hardware connection as shown in Figure 4.4.
2. See Figure 4.5 for the following procedure:
i. Selectthe 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 Vin order to
avoid any permanent damage to the GRL calibration fixture and tester card.

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-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.

Port Verification : Port Verification : Set Port Verification :

©:- Select selected
8 Actual voltage
e I Value in power
8 H e ) voltage supply
O S
[ Stan- | - I Stop | siop
Actual Value: |7y | [ox | com | Actual Value: | 1y - Actual Value: | 1y
Measured Value: |0V Value: 1‘: Measured Value: 09740V
Error: Error: 3V Error : 2% - Pass
VOLTAGE RAY 4 VOLTAGE RANGE < 5.5 V
FIGURE 4.5: CC1 VOLTAGE CHANNEL VERIFICATION
GRL-V-UP Tester Card Port Verification Guide Rev2.0
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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:

I, Voltage out of range on CC line

oK

4.1.5 Procedure for CC2 Voltage Measurement
1. Setup the hardware connection as shown in Figure 4.4.
2. See Figure 4.6 for the following procedure:

i. Selectthe 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 =5V in order to
avoid any permanent damage to the GRL calibration fixture and tester card.

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-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.

Port Verification :

Plea:

B swit
Plea

oply is <= 5V before

Occ Qe Set

@cc Select @« selected

Ouec Actual Qveo voltage

O BUS WARNING x| Value Queus in power
. Start voltage  Ovevs supply

Start |

Port Verification :

Start | Actual Value : | 2y

Actual Value: |4y ~ Measured Value: | 1V

Measured Value: 0V Error:

Error : 4

FIGURE 4.6: CC2 VOLTAGE CHANNEL VERIFICATION

Actual Value :

Error :

2V
v Measured Value: 19750V

1% - Pass

VOLTAGE RANGE < 5.5 V

GRL-V-UP Tester Card Port Verification Guide
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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:

I, Voltage out of range on CC line

oK

4.1.6 Procedure for VBUS Voltage Measurement
1. Setup the hardware connection as shown in Figure 4.4.
2. See Figure 4.7 for the following procedure:

i.  Selectthe 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 =5V in order to
avoid any permanent damage to the GRL calibration fixture and tester card.

iii.  Setthevoltage 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-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 =5V and click on the Stop button.

Port Verification : Port Verification : Port Verification :

Occ Ore Set
Ocez Select Oce selected
Queo Actual O voltage
@ Value @ in power
{vBUs Start Make sure voltage is less than 5V before switching the VOItage O ' supply
O L S e Voo ! WARNING: On VBUS tage <= 20 |O oy g ‘
oUme e Start
| Stop | ok | Cancel Actual Value: | 5y v Stop
Actual Value: | 517 ® Measured Value: | 5V Actual Value : | gy
Measured Value : [0V erors |2V Measured Value: 58930 v
12 Error:  1%- Pass
Error: 15y =
v VOLTAGE RANGE < 21V
FIGURE 4.7: VBUS VOLTAGE CHANNEL VERIFICATION
GRL-V-UP Tester Card Port Verification Guide Rev2.0
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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 X

| Woltage out of range on VBUS line

4.1.7 Procedure for VBUS Sense Voltage Measurement
1. Setup the hardware connection as shown in Figure 4.4.
2. See Figure 4.8 for the following procedure:

i. Selectthe 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 =5V in order to
avoid any permanent damage to the GRL calibration fixture and tester card.

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-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 =5V and click on the Stop button.

Port Verification :  Port Verfication: Port Verification :

Occ Ot*ﬂ Set
QOccz Select O« selected
Qveo Actual O voltage
Qeus Value Qe in power
O BUS Start Make sure voitage is less than 5V before switching the voltage o Bus supply
@ BUS Sense Voltage :uuwwa On VBUS Voltage <= 20V @ BUS 9
Start o | conem | Start | Stop
| ‘ — Q Actual Value : -
Actual Value: | 5y v : ?\j Actual Value: | 2gy
Measured Value: 0V Measured Value: ).‘:, Measured Value: 19,3930 v
Error : frrer: 12v Error: | 0% - Pass
15V VOLTAGE RANGE < 21V
20V
FIGURE 4.8: VBUS SENSE VOLTAGE CHANNEL VERIFICATION
GRL-V-UP Tester Card Port Verification Guide Rev2.0
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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 . Woltage out of range on VBUS line

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

Control Computer ’
USB Type-A to Type-B cable

GRL-V-UP Tester

™~

+
Digital Multimeter
- 8 Control

o Module

USB Type-Ato
Type-B cable

Type-C

GRL-SPL-EPR
cable

J9

Calibration Fixture

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.

Connect the DMM (+ terminal) to the J8 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-UP 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-UP tester card port.

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

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

graniteriverlabs.com

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. Setup the hardware connection as shown in Figure 4.9.

2. See Figure 4.10 for the following procedure:

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.

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

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

iv.  Selectthe 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. Repeatthe 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.

Port Verification : - ?urttr\jmﬂ(atiu": Port Verification :
Oc Qs
O Select O'j': Requested
Qe Actual o - current
Qe Value O loading by
@ BU Start Make sure votage is less than SV before switehing the current g : GRL-V-UP
| O BUS : ‘ :’fiRlHeNG On VBUS Voltage <= 20V | Star(r ‘ ‘ -
Actual Value: | 14 v ﬁ M ME::::I :::::; 12 - Actual Value: | 54
Measured Value: 0V Error : E’:* Measured Value : 4_'9_96C:.“
Freers ;2 CURRENT.RN;Géc uA
FIGURE 4.10: VBUS CURRENT CHANNEL VERIFICATION
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4.1.10 Procedure for VCONN Current Measurement

graniteriverlabs.com

1. Setup the hardware connection as shown in Figure 4.9.

2. See Figure 4.11 for the following procedure:

Vi.

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.

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

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

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.
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).

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.

Port Verification :
tame Port Verification :

Port Verification : .
Occ o QO
Occ Select O Requested
@ve Actual @« current
Oveus WaRNING %] Value 8 loading by
] current ’ GRL-V-UP
Qveus Start l " - sv netore Oveus
Queus [ Start | ‘ -
[ Start | Actual Value: | pa : op
Actual Value: | gp v Measured Value: | 0A Actual Value: | 500mA
: Error - 250mA Measured Value : 04950 A
Measured Value: 0V NET Error:  1%-Pass
Error: ifar‘“" CURRENT RANGE < 1.1A
FIGURE 4.11: VCONN CURRENT CHANNEL VERIFICATION
GRL-V-UP Tester Card Port Verification Guide Rev2.0

© Granite River Labs 2023 Version 2.0, May 2023. Updated 06.02.2023 Page.19



QG

4.2 Automated Port Verification

4.2.1 Equipment Requirements

graniteriverlabs.com

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 1
cable (GRL-USB-PD-STC)

VBUS Sense cable [See (@ 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/0

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.

USB Type-A to Type-B cable

Control Computer

( USB Type-A to Type-B cable

+
Digital Multimeter
N j J6 Control

USB Type-A to Type-B cable

USB Type-A to
Type-B cable

o Module

J7

Type-C

GRL-SPL-EPR
cable

J8

J9

Calibration Fixture

GRL-V-UP Tester

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.
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-UP 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-UP tester card port.

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

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

Connect the GRL-V-UP tester hardware to the control computer using a USB Type-A to Type-B
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 I/O 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 10 Libraries Suite application and check for the detected DMM and power
supply units as shown in the following example:

GRL-V-UP Tester Card Port Verification Guide Rev2.0
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Details for Keysight Technologies E36234A

z z o x @ B S @

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

Status

Manufacturer: Keysight Technologies
Model: E36234A
Serial Number: MY61001054

Firmware Version:  1.0.0-1.0.2-1.00

Connection Strings

VISA Address Aliases

.,

SICL Address

}Ql USEU::UXZAED::Ux3402::MYSIUUIUS4::U::INSTRI USBInstrument? EI usb0[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-UP API Test software.

4.2.3 Procedure for VBUS Voltage Measurement

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-UP tester hardware. Note: The VISA
address can be found in the respective I/O software of each equipment as shown in the Keysight

10 Libraries Suite example in 4.2.2, Connection Setup.

Power Supply

Digital multimeter

SINo:

Port Verification Automation :
: (L,‘seo:omer:o:tow:opscazmsess:o::msm )
DP8C224905633 | Cal No : |2236903-23
: ((USBO:0x05E6:0x6500-04506029:0:INSTR )

SINo: 4506029 Cal No : |2236903-1
[ Sino Channel VoltageinV Currentin A Delayinms Sample Tolorance Uni
| | | [ | [ |
Add ][ Remove |[  stat | [ Report
Status : oV
Error :

FIGURE 4.13: SET EQUIPMENT VISA ADDRESS AND ID FOR GRL-V-UP AUTOMATED PORT VERIFICATION

GRL-V-UP Tester Card Port Verification Guide

© Granite River Labs 2023

Version 2.0, May 2023. Updated 06.02.2023

Rev2.0
Page.22



° 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.

Port Verification Automation :
Power Supply : USBO:0x1AB1:0=DEN ;DPBCEZAE‘USEE::{]::II\STI#
SINo: DP8C224905633 | Cal No: 2235903-23
Digital multimeter : USBO0::0x0 5E6::0::6500::104506029=0:INSTR
SINo: 45068029 Cal No : | 2236903-1
. Sino Channel Voltage inV Currentin A Delay inmS Sample Tolorance Unil
1|VBUS Voltage 5 Q 1000 5 0.1
2| VBUS Voltage 9 a 1000 5 0.18
Add Data n
Channel: | VBUS Voltage
Voltage in V: CitiiI s
| VBUS Sens Voltage
Current in A: VBUS Current
R F o . Add | | Remove | | Start | | Report
Delay inmS: 1000 ST ow
Sample : 5 Error :
Add |
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.

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

WARNING X

A Portverification on Portl
! P Click Yes to continue
= Click Mo to Skip
Click Cancel to end operation,

Ho | Cancel |

13:40:33.6401

13:40:34.4500 :
13:40:34.6256 :

13:41:11,1898::
13:41:11,1918:
13:41:13.2070 ;

: Power supply connected
13:40:34.2316:

Keysight Technologies E36234A MY61001054,1.0.0-1.0.2-1.00

Digital multimeter connected
KEITHLEY INSTRUMENTS MODEL DMM#6500,04506029,1.7.5b

Revision :3.0
Verification on VBUS_Voltage
All path disabled

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 n
Bl
E '\_+/'
8| =
HIU
. e |
GRL Spacial 5|/
V-UP 5;:5 - I/_I“\
) £IN2 —t
GRL Special ® Keithley
Cable e DMM
5 al — _II
3
e
& '\_)
2 m [ a1 £
8 <+> k| Keysight
@ /.:_ Power
; ), (| sueely
INFORMATIOMN : VBUS Voltage please ensure digital multimeter is connected in parallel
Ok
GRL-V-UP Tester Card Port Verification Guide Rev2.0
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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.

WARMING X

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

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 emabled in calibration kit
I % I the switch is not enabled then click cancel

Cancel |

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.

Port Verification Astunmation : Configure Sink Capablties : 13:40:33.6401 : Power supply connected
Power Supply: | USBD-0x1AB1:0x0E11:DPEC224005633:0:INSTR 13:40:342316 : Keysight Technologies E36234A MY61001054,1.0.0-10.2-1.00
N = N = PDOMI: []prs 9
SINo:  DPBC224503633 | Cal No: 2236903-23 13:40:34.4500 : Digital multimeter connected
Digital multimeter: | USBO-0x05E6:0x6500-04506029-0:INSTR . f 13:40:34.6256 : KEITHLEY INSTRUMENTS MODEL DMME500,04506029,1.7.56
Max Currrent (A) : 143
SINo: 4506029 Cal No : | 2236503-1 13:41:11.1808 : Revision :3.0
Sino Channel  VoltageinV CurrentinA DelayinmS Sample Tolorance Unil ::il::];glg:?ﬁ’”‘fj“:‘”%"‘ ‘;BUS—V:‘"‘S‘*‘
- 241213, : All path disables
1| vBUS Voltsge 5 0 1000 5 01| v D 130200857 Paty embled
2| VBUS Voltage 9 0 1000 5 013 v 1342:10.2581 : Verifying voltage : 5V
2 Reading...
 Reading..
=  Reading..
342  Reading..
13142:24.2652 : Reading
13:42:27,8975 - Sequence execution done
13:42:27.9284 : Path enabled
13:42:28.5328 : Verifying voltoge : 9 V
13:42:30.5607 : Reading...
Add ] [ Remove | [ Stop | [ Report
Status : 29950V
Error: 0.1% - Pass
VOLTAGE RANGE < 6V | Save | Clear |

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

o GRL GRL-PWR-2020059 - Validation Report - 26-05-2023 13:42:48
Equipment details
SLNo Equipment [ Serial number CERT NO
1 Fower supply Keysight Technologies, E36234A, MY61001054,1.0.0-1.0.2-1.00 MY59001458 2236903-5
2 Digital multimeter KEITHLEY INSTRUMENTS, MODEL DMMG6500,04506029,1.7.5b 4506025 22369031

VBUS Voltage Verification for Portl

Set VBUS Voltage in v V-UP Voltage Measurement in -UP Current Measurement in Power supply Voltage in V. Power supply Current in A u Deviation percentage / Result

1 B 4.999 0.005 5.01 0.001 5.004 0.1 % - Pass

2 B 4.998 0.005 5.01 0.001 5.008 0.12 % - Pass
3 5 4.998 0.004 5.01 0.001 5.004 0.12 % - Pass
a s 4.996 0.008 s.01 0.001 5.004 0.16 % - Pass
5 s 4.999 0.004 501 0.001 5.004 0.1 % - Pass

6 £} 8.975 0.005 El 0.117 8.997 0.24 % - Pass
7 ° 8.979 0.006 9 0114 8.997 0.2 % - Pass

8 ° B.969 0.003 9 0.113 8.997 0.31 % - Pass
B ° 8.976 0.008 B} 0113 8.997 0.23 % - Pass
10 E) 8.575 0.005 B} 0.113 8.957 0.24 % - Pass

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

= | PortVerification = o X

| PP e
AP t N/ ) New tem ~ g FH setect an
ik Riveir it Sugipart Detk ) 4 2 v :
A opy path £ Easy access ~ Edit Select none
Graph 1 + GRL » V-UP » Reports » PortVerification v g At t

# Quick access

® Portveri
Loopback £ARDequmentalio @ OneDrive G PortVe
b € Portv

= 0 This PC =
' Frequently Accessed Directories 3 30 Objects g""”,‘, g R
| € Portverificati ¥ 4 AN e HTML
. [ Desitcp @ Portverifi 8 M e HT
Pl Sample Scripts < Documents @ Portv
& Downloads @ Pontv
D Music @ rortv
& Pictures @ Pont
B Videos @ Portverificatio
@ Portverificatio
= LocDek () @ Portverificatio
< s New Volume (E:) @ Portv
o 2 Network @ Portverificati

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. 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-UP 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 4.2.2, Connection Setup.

Port Verification Automation :
Power Supply : (bSBO: Ox1AB1:0x0E11:DP8C224805633::0:INSTR )

SINo:  DP8C224905633 | Cal No: 2236903-23
Digital multimeter :  ({ USB0:0x05E6:0x6500:04506029-0:INSTR 1)
SINo: 4506029 Cal No : | 2236903-1

Sino Channel VoltageinV Currentin A Delay inmS Sample Tolorance Unit

l I l [ | ||

Add l | Remove I I Start | I Report

Status : oV

Error:

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
setin 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.

GRL-V-UP Tester Card Port Verification Guide Rev2.0
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Once configured, click on the Add button to add the configuration to the list.
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Note: The user can add a single or multiple measurement channels to be run simultaneously

during testing.

Add Data

Voltage in V:

Currentin A: | yp 5 Current

Channel: VBUSSensVe “ |
VBUS Voltage

VBUS Sens Voltage

Tolorance inV 2% 0.1

Delay inmS: 1000

Sample: | 5

 Add |

Power Supply :
SINo:

Digital multimeter :
SINo:

Port Verification Automation :

USBO:0x1AB1:0x0E11:DP8C224905633:0:INSTR

DP8C224905633 | Cal No : | 2236903-23
USB0:0x05E6:0x6500::04506029:-0:INSTR

4506029 Cal No : 2236903-1

Sino Channel
VBUS Sens Vo

—

Voltage inV Currentin A Delay inmS Sample Tolorance Unit

5 0 1000

5

0.1

v

2| VBUS Sens Vo

9 0 1000

5

0.18

v

Add [ |

Remove ] I Start ] [

Report

Status:

Error:

ov

FIGURE 4.16: 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.
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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.

WARNIMG *

,,  Port verification on Portl
. )| Click Yes to continue
- Click Mo to Skip
Click Cancel to end operation,

HNo | Cancel |

13:50:53.0201

13:51:17.7452 :
13:51:17,7452
13:51:19.7603

13:50:53.7931 :
13:50:53.9676 :

: Power supply connected
13:50:53.6036 :

Keysight Technologies E36234A MY61001054,1.0.0-1.0.2-1.00

Digital multimeter connected
KEITHLEY INSTRUMENTS MODEL DMM®6500,04506029,1.7.5b

Revision :3.0

: Verification on VBUS_SENS_Voltage
: All path disabled

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 Voitage d
il ]
HIC )
A
2 /_\ |
HI
RL Specia gl "
o | F
V-UP o 21\
‘ ' s 3|Un —F
_ i Keithley
Cable = DMM
o a /,\ _[_T_
Q (
3
=
5| (D]
& ()| Keysient
a /: Power
] |
3| | I . ‘q: Supply
- /\.— fl
INFORMATION : VBUS Sens Voltage please ensure digital multimeter is connected in parallel
\ Ok
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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.

WARNIMNG *

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

ook ] cnear |

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.

WARNING X

Please ensure WBUS SEMS switch is enabled in calibration kit
4B revision 3.0
" K the clibration kit is 2,0 then check for DPLUS swith is
enabled
If the switch is not enabled then click camcel

Cancel

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.

Post Verification Automation : Configure Sink Capablities : 13:53:58.3978 : Power supply connected
Power Supply : | USBO:0x1AB1:0x0E 11:DPEC224905633:0:INSTR 13:53:58.9777 : Keysight Technologies E36234A MY61001054,1.0.0-1.0.2-1.00
. » = PDO(V): []pps |9
SNer s [OROCHNNRATY T (0T T 13:53:59.1537 : Digital multimeter connected
Digital multimeter:  USB0-0<05E6:0x6500-04506029-0:INSTR Max Curreat (A) : ey 13:53:59.3432 : KEITHLEY INSTRUMENTS, MODEL DMM6500,04506029,1.7.5b
SINo: 4506029 Cal No: [2236903-1 L b SR nd fe
Sino Channel Voltage inV Currentin A DelayinmS Sample Tolorance Unit 13:5402.0465 : Verification on VBUS_SENS Voltage
= = 13:54:05,0487 : All path disabled
1] VBUS Sens Vo 5 0 1000 ) o1 Vv EI 13:54:18.1405 : Path enabled
2| VBUS Sens Vo 9 0 1000 5 018 Vv 13:54:18.7434 : Verifying voltage : 5V
13:54:18.8371 : Sequence enabled
13:54:20.8623 : Reading...
Oexr 13:54:23.8634 : Reading...
- 13:54:26.8746 : Reading...
13:54:29.8449 : Readling...
13:54:32.8340 : Reading...
13:54:35.9238 : Sequence Disabled
13:54:36.6024 : Sequence execution done
13:54:36.6339 : Path enabled
Add ] [ Remove || Stop ] [_Report | 13:54:37.2362 : Verifying voltage : 9V
Status : 49920V
Error : 024%-
VOLTAGE RANGE < 6V T

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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0 GRL GRL-PWR-2020059 - Validation Report - 26-05-2023 13:54:57
Equipment details
e Equipment ™ Serial number CERT NO
1 Pourer supply Keysight Technologies, E36234A, MY61001054,1.0.0-1.0.2-1.00 MY55001458 2236903-5
2 Digital multimeter KEITHLEY INSTRUMENTS,MODEL DMME500,04506029, 1.7.5b 4506029 2236903-1

VBUS Sens Verification for Port1l

I Set VBUS Sens Voltage in V. V-UP Voltage Mcasurement in V. V-UP Current Measurement in A Power supply Voltage in ¥ Power supply Current in A DMM Measurement in V. Deviation percentage / Result

1 5 4.989 0.004 5.01 0.001 5.004 0.3% - Pass

2 s 4,987 0.008 5.01 0.001 5.004 0.34 % - Pass
E 5 a.086 0.005 s.01 0.001 5.004 0.36 % - Pass
a 5 4.991 0.006 s5.01 0.001 5.004 0.26 % - Pass
s s 4.992 0.006 s.01 0.001 5.004 0.24 % - Pass
6 9 8.973 0.006 9 0.113 8.997 0.27 % - Pass
7 B} B.981 0.006 B 0.113 8.997 0.18 % - Pass
8 9 8.97a 0.005 9 0.113 8.997 0.26 % - Pass
9 9 8.975 0.006 9 0.112 8.997 0.24 % - Pass
10 9 8.979 0.005 9 0.112 8.997 0.2% - 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.

s rt = | PortVerification = o X
y | PP )
t \/ ) New tem ~ er FH setect an
X s v :
opy p £ Easy access ~ Edit Select none
+ GRL » V-UP » Reports » PortVerification v

Name Date modified
# Quick access

@ Onedrive @ Portverification 202
@ Portverification_202

0 This PC
@ Portverification_2023 08

g ligert: @ Portverification_202 H
I Deskeop @ Portverification,

< Documents @ Portverification_202

& Downloads @ Portverification_202:

D Music @ Portverification.

B Pictures @ PortVerification

B Videos @ Pontverification, H

‘== Local Disk (C)

== New Volume (E) @ Portverification_202

& Network @ Portverification
@ Portverification_202:

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 Sl 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/0 software of each equipment as shown in the Keysight
10 Libraries Suite example in 4.2.2, Connection Setup.

Port Verification Automation :
Power Supply : (USBO: Ox1AB1:0x0E11:DP8C2245905633::0::INSTR )
SINo: DP8C224905633 | Cal No: 2236903-23
Digital multimeter : (USBO:.OxOSEG::C‘xGSOO :04506029:-0:INSTR )
SiNo: 4506029 Cal No : | 2236903-1

Sino Channel VoltageinV Currentin A Delay inmS Sample Tolorance Unit

l l | -y ||

Add | | Remove | | Start I | Report

Status : oV

Error:

FIGURE 4.17: SET EQUIPMENT VISA ADDRESS AND ID FOR GRL-V-UP AUTOMATED PORT VERIFICATION
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
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.
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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: | VBUS Current ~ |
VBUS Voitage
VBUS Sens Voltage
Currentin A: | yBUS Current

Tolorance in A 2% 0.02

Voltage in V:

Delay inmS: 1000

Sample: 5

Add |

Port Verification Automation :

S No: DPBC224905633 | Cal No : | 2236903-23
Digital multimeter : USB0:0e0 SE620m6 50004506029 20=IMNSTR
Sl No: 4506029 Cal No : | 2236303-1

Power Supply : USEQ:0 T AB1:0x0E 112 DPEC 2249056330 0uINSTR

1| VBUS Current 5 1 1000

2

0.02

Slno Channel Voltage inV Currentin A Delay inmS Sample Tolorance Unit

I

2| VBUS Current 9 1 1000

5

0.02

A

Add || Remove || stat ||

Status :

Error :

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.

WARNING x

i Port verification on Portl
“ Click Yes to continue
= Click Mo to Skip
Click Cancel to end operation,

Ho | Cancel |

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

14:00:03.5668 : Power supply connected
14:00:04.1403 : Keysight Technologies E36234A MY61001054,1.0.0-1.0.2-1.00

14:00:04.3158 : Digital multimeter connected
14:00:04.4884 : KEITHLEY INSTRUMENTS, MODEL DMM6500,04506029,1.7.5b

14:00:14,7110 : Revision :3.0
14:00:14.7110 : Verffication on VBUS_Current
14:00:16,7132 : All path disabled

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 -
LA
IS )
8| —~
g \
§ (\I_//
= /“\
GRL Special ] :
Cable 55 g (\+/
K<) s|\L/ _E]
GRL Spedial g | Keithley
bl = . DMM
8 ol /A — |
HIC D) |
- { e
735\
E K_I,/‘)
A
2 o~ = :
[~ <+ Ji] Keysight
&l = |  Power
s /—\‘ |
z (! ) _m supply
| Bk |

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

Ok |
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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

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

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 emabled in calibration kit
I % If the switch is not enabled then click cancel

ok Cancel |

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.

14:00: Te E362: .0.0-1.0.2-1
Port Verification Automation : :00:04.1403 : Keysight Technologies E36234A MY61001054,1.0.0-1.0.2-1.00
Configure Sink Capablities :

Power Supply:  USBO:0x1AB1:0x0E11:DPEC224905633:0:INSTR 14:00:04.3158 : Digital multimeter connected
M ¢ \ ENT 5 2
e e e PDOM:[]pps |9 14:00:04.4884 : KEITHLEY INSTRUMENTS, MODEL DMM6500,04506029,1.7.56
Digital multimeter: | USB0:0x05E6:0x6500:04506029:0:INSTR Max Currrent (A) : 143 0 : Revision :3.0

. e 0 Verification on VBUS_Current
SINo: 4506029 Cal No : [2236903-1 A
Sino Channel Voltage inV Currentin A DelayinmS Sample Tolorance Unit = V4:£‘.20 T;j; Pa(:}er‘ab\ed "

e - - = 14:00:51.3746 : Verifying current : 1

1| veus current 5 1 1000 5 002| A El VOGS 14063  Secpimnce encbled

2| VBUS Current] 9 1 1000) 5|00 A

14:00:53 4835 : Reading...
14:00:57.5407 : Reading...

14:01:01.5990 : Reading...
14:01:05.6379 : Reading...
14:01:09.6749 : Reading...
14:01:13.8042 : Sequence Disabled

13.8
14:01:14.4670 : Sequence execution done
14:01:14,4979 : Path enabled
14:01:15.1023 : Verifying current: 1 A
14:01:15.1980 : Sequence enabled

Add ‘ I Rewiive J I Stop ] I Report 14:01:17.2057 : Reading...
Status : 09980 A
Error : 022 % - Pass
CURRENT RANGE < 6 A [ Save | [ Clear

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

o GRL GRL-PWR-2020059 - Validation Report - 26-05-2023 14:01:40
Equipment details
e Equipment ™ —— CERT NO
1 Poueer supply Keysight Technologies,E36234A,MY61001054,1.0.0-1.0.2-1.00 MY58001458 2236903-5
2 Digital multimeter KEITHLEY INSTRUMENTS,MODEL DMM6500,04506029,1.7.5b 4506029 22369031

VBUS Current Verification for Port1

Set VBUS Current in A V-UP Voltage Measurement in V V-UP Current Measurement in A Power supply Voltage in ¥ Power supply Current in A DMM Measurement in A Deviation percentage / Result
1 1 a.791 0.996 s.01 0.99a 0.9956 0.04 % - Pass.
2 1 a791 0.996 s.01 0.994 0.9957 0.03 % - Pass
3 1 a.701 0.998 s.01 0.984 0.9857 0.23 % - Pass.
a 1 479 0.958 501 0.995 0.9958 0.22 % - Pass
s 1 a.79 0.998 5.01 0,993 0.9958 0.22 % - Pass.
6 1 8.772 0.998 9 0.996 0.9572 0.08 % - Pass
7 1 8.781 0.999 9 0.996 0.9972 0.18 % - Pass
8 1 8.774 0.998 9 0.996 0.9972 0.08 % - Pass
° 1 8.776 0.997 9 0.996 0.9973 0.03 % - Pass.
10 1 8.776 0.997 B} 0.996 0.9973 0.03 % - 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.

= | PortVerification = o

@ | Support R one e vew °
: v 7 New tem = en - selecan

A F | "

sy access »

PintoQuick Copy Paste e Delete Rename  New

access G

1 GRL » V-UP » Reports » PortVerification

# Quick access

@ Onedrive @ Portverificat 3_16_15.52

Verificat 8.03.12.49.19
3 This PC @ Portverification_2023 08 03 12.49_
@ Portverificati
B 3D Objects
@ Portverification_ H
= Desktop G PortVeri
% Documents @ Portverificat
¥ Downloads @ PortVerificat
D Music @ Portverificat
B Pictures @ Portverificat
@ PortVerifi -
B Videos @ Portverification_

@ Portverificat
@ Pontverificat
= New Volume () @ Portverificat
@ Portverificati

‘== Local Disk (C)

¥ Network

END_OF_DOCUMENT
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