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This User Guide helps you get started with Python programming APIs for the GRL
Platform Solutions 5-Port Switch Board (GRL-USB-PD-MULT option).

The GRL-USB-PD-MULT option is provided as a separate test fixture accessory for the
GRL-USB-PD-C2-EPR test controller. The GRL-USB-PD-MULT option consists of a 5- port
switch extension fixture that is plugged in to the GRL-USB-PD-C2-EPR test controller and
used to connect up to five Unit Under Tests (UUTs) to perform switching during tests. For
more information on the GRL-USB-PD-MULT option, please contact support@grlps.com.
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2 Getting Started with GRL-USB-PD-MULT Python
APls

This section explains how to install and use the following Python APIs to create test
cases to meet more customized test requirements.

2.1 Python Software Installation

1. Download the Python software version 2.7.15 and install it on your PC.

ﬁ python-2.7.15.amd64 10-01-2020 17:12 Windows Installer ... 19,772 KB
Open File - Security Warning X
Do you want to run this file?
_@ Name: C:\Users\nares\Downloads\python-2.7.15.amd64.msi File 1Ke
T publisher Python Software Foundation
Type: Windows Installer Package n 83,289 KB
From: C:\Users\nares\Downloads\python-2.7.15.amd64.msi IP archive 8,126 KB
LOAD File 8,140KB
Cancel 297 KB
' File 1KB
[ Always ask before opening this file rchive 44918KB
IP archive 6,539 KB
While files from the Internet can be useful, this file type can potentially IP archive 6,539 KB
'O harm your computer. Only run software from publishers you trust. n 69,874 KB
What's the risk? 1 69,874 KB
-

2. Click Next to install the Python software.

#5 Python 2.7.15 (64-bit) Setup

Select whether to install Python 2.7.15
(64-bit) for all users of this computer.

@ Install for all users
O Install just for me (not available on Windows Vista)

python

for
windows
Back . Cancel
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3. Select the directory for the Python files and then click Next.

#2 Python 2.7.15 (64-bit) Setup X

Select Destination Directory

Please select a directory for the Python 2.7.15
(64-bit) files.

| @ python27 v|up | New

(DLLs
(JDoc
(include
@Lb
(libs

(O Scripts
Dt

(O Tools

python

for

windows

|c:\Python27\

< Back Cancel

4. Set up the libraries for the Python features and then click Next.

43 Python 2.7.15 (64-bit) Setup X

Customize Python 2.7.15 (64-bit)

Select the way you want features to be installed.
Click on the icons in the tree below to change the
way features will be installed.

Register Extensions
Tc/ Tk
Documentation
Utility Scripts

pip

Test suite

AAA mvdbhan Ava bn Dbl

Python Interpreter and Libraries

python

for This feature requires 5349KB on your hard drive. It
. has 6 of 7 subfeatures selected. The subfeatures
WIﬂdOWS require 123KB on your hard drive.
Disk Usage Advanced < Back Cancel

5. Follow the remaining instructions to complete the Python installation.

6. Once installation has completed, open the GRL-USB-PD-C2-EPR remote API
Python scripts from C:\scripts\Python\3. Python Script\C2_RemoteAPIScript.
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Windows (C:) > scripts > Python > 3,PythonScript > C2_RemoteAPIScript
* A Name - Date modified Type Size
o s File folder
o wvscode File folder
4 __pycache__ File folder
Python27 File folder
[ C2_RemoteAPIScript Python Project 3KB
&8 C2_RemoteAPIScript Microsoft Visual S... 1KB
 C2MultiDUT_Automation Python File 11KB
B CaMultibUT_Automation Compiled Python .. 6 KB
~ C2TestAutomationModule Python File 30KB
E C2TestAutomationModule Compiled Python ... 22KB
7 C2TestExecutionModule Python File 5KB
E’ C2TestExecutionModule Compiled Python .. 3KB
T cmd.exe Shortcut 2KB
 GlobalVars Python File 1KB
[® GlobalVars Compiled Python ... 1KB
. GriPdAppCli Python File 7KB
& GripdappCi Compiled Python ... 4KB
T Json JSON File 11KB
# MainProgram Python File 10KB
# SharedEnums Python File 1KB
E SharedEnums Compiled Python ... 1KB
@ TestcaseDetail Python File 2KB
E TestcaseDetail Compiled Python ... 3KB
7 TestScrptCable Python File 4KB

2.2 Hardware Connection Setup

Figure below shows an example hardware setup for testing a USB Power Delivery
Provider, Consumer or Dual Role Powered device, or USB Type-C hub or cable using the
Python APIs running on a control computer and connected via Ethernet to the GRL-USB-
PD-C2-EPR test controller that is attached to the USB device to be tested through one of
the two controller USB Type-C test ports.

Control Computer

5e.C °P Delivery Tester snd AN
GRL-USB-PD-C2-EPR

USB Type-C cable
¥

Port-1 USB Type-C port

Device Under
Test
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Below is the procedure for connecting the hardware and verifying proper hardware
connections.

1. Connect a power supply to the GRL-USB-PD-C2-EPR test controller power
interface using the 24 V, 280 W power brick included with the controller.

2. Connect the GRL-USB-PD-C2-EPR test controller to the control computer using
a physical Ethernet connection.

Note: Automation of the UUT power supply switching in the GRL-USB-PD-C2-EPR
test controller is handled internally to the controller. Thus, there is no Ethernet,
USB or GPIB connection attached to the power supply.

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

2. Turn on the GRL-USB-PD-C2-EPR test controller using the Power button on the
front of the controller.

SB Type-C ° Power Delivery Tester and Anam
GRL-USB-PD-C2-EPR E

The Ethernet port on the control computer needs to be configured correctly for the GRL-
USB-PD-C2-EPR test controller to recognize the control computer and vice versa.

To make sure the network connection is set up correctly, open the Network Connections
panel from the control panel and set up the Ethernet properties as shown below:
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EE Ethernet 2

7

Unidentified network
@7 Realtek PCle FE Familv Controllet ... @ Nocap Loopback Adapter

Npcap Loopback Adapter
Enabled

A

Networking  Sharing
Connect using:
@ Realtek PCle FE Family Controller #2

This connection uses the following items:
| & B Clent for Microsoft Networks

V) "B Fie and Prnter Sharing for Microsoft Networks
™ ¥ Nocap Packet Driver (NPCAP)

) %8QoS Packet Scheduler

W g Intemet Protocol Version 4 (TCP/IPv4)

[0 4 Microsoft Network Adapter Multiplexor Protocol

™ 4 Microsoft LLDP Protocol Driver
<

Install Uninstall
Description

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

Properties|

- Wi-Fi
! GRLPrivate 2

dd Intel(R) Dual Band Wireless-AC 31...

OK

Internet Protocol Version 4 (TCP/IPv4) Properties

General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(O Obtain an IP address automatically

(@ Use the following IP address:

P st
St
N .

Obtain DNS server address automatically

(® Use the following DNS server addresses:

hwdianey = [ E ]

T

[ validate settings upon exit e
o 11 cone

Click on the ‘OK’ button on the Internet Protocol Properties and close the Ethernet
Properties. Make sure the GRL-USB-PD-C2-EPR test controller is powered on and
completely booted up (front panel display showing firmware version number), then
connect the Ethernet cable from the GRL-USB-PD-C2-EPR test controller to the control

computer’s Ethernet port that was just set up. The network connections panel should
now look as shown below:

Organize ~

-~
L.
" Yo

4 items

Disable this network device

"
)

> '& > Control Panel > Network and Internet > Network Connections

Ethernet

Network cable unplug...
TAP-Windows Adapter ...

VPN Connection

=
() Disconnected
&7 WAN Miniport (L2TP)

1 item selected

/& Control Panel\Network and Internet\Network Connections

v D

Diagnose this connection ~ » =

=

Ethernet 5
!, Network, Shared
@7 ASIX AX88179 USB 3.0 ..

; Wi-Fi
im CenturyLink9323

Intel(R) Dual Band Wire...

The GRL-USB-PD-C2-EPR test controller is now set up and ready for use.
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2.2.3 Connect GRL-USB-PD-MULT Board to Test Controller and Control Computer

The GRL-USB-PD-MULT board contains five USB Type-C ports that can be used to
connect and test five UUTs at one time (one after another) or a single port UUT.

4

GRL ASE-FO-C-£ 8
Auto Mode - oy

1. Connect the GRL-USB-PD-MULT board to one of the test ports on the GRL-
USB-PD-C2-EPR test controller as shown above.

2. Connect a Mini-B USB cable from the GRL-USB-PD-MULT board to the control
computer.

3. Make sure the Ethernet cable has been connected from the GRL-USB-PD-C2-
EPR test controller to the control computer’s Ethernet port (as described in
previous sections) before running the five-port/single port switch function.

GRL-USB-PD-MULT Python APl User Guide Rev 2.0
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2.3 Using GRL-USB-PD-MULT Python Automation Control
Scripts

The GRL-USB-PD-MULT Python test scripts allow automation control for single port and
five-port testing with the GRL Platform Solutions 5-Port Switch Board.

2.3.1 Running MainProgram.py Script

The MainProgram.py script is used to run scripts with the requirements given in the
respective fields.

e Go to “C:\scripts\Python\3. Python Script\C2_RemoteAPIScript\MainProgram.py” and
open MainProgram.py in Notepad++.

Note: Single port testing is enabled by default in the MainProgram.py script; to enable
five-port testing, set the Is 5PortTest Dis field code to False as shown below:

L C:\GRL\GAL-USB_PD_C2\APSoftware Ul Automation - Python\MainProgram.py - Notepads+

objHelper.Dsbuggerrath
£ = open(cbjHelper.Debuggerpath, "w+")
£.close ()

e Change to the correct COM Port Number according to the Cable connected to the
control computer’s port from the GRL 5-Port Switch Board fixture.
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2 C:\GRU\GRL-USB_PD_C: \py - Notepads « - a8 x
Fle it Seach View Encoding Language Sd!mgs Macro nun Plugins  Window 7 X
IHR B8 r 2| BRS1Ex2@n
1 e Ty ————-I
3 3 = serial.Serial(port) 3
119 3.close()

result.append (port)
ComPortNum = port

] except (0SErzor, serial.SerialException):
pass

ComNumber = "* + ComPortNum +
fmessagebox. showerzor (ConNunber)
objlelper . WriteToDebugger ('

+ " 4 ComNumber)

R R P AR RIS TR TR T R R R AT Y T

ob. mltxmm stzcoMportNum
SbIMalT strbucinforilerat
1ecnepe:cenhpem =z
locReportPathPort2 =
locReporteathPort3 = r
locReportPathPortd =

locReportPathPorts epart\CNOS>"
: Pore 1
1-- i
EnablePort 1 = "vEa® #

StrDUTNumPortl = '

1 =G , SPL  #(G_TestCable SPL ] OR [ G.!

strTestTypePortl = G_TestType LoadVIF # [ G_TestTyps LoadVIF | or
+

Cable Typec )
ype_DUTType | - by loa

TestRunCountPortl = 1

1=1

§ stesesssiinsiis pont the Reboot option as True // its for

# dev purposs 44ssssss
Reboot_C2HW_1 = False

Raboot _C2App_1 = False
+ #444%¢4+4 Dont onable the Reboot option as Trus // ite for
# dev purpose Asésases

DutCfgdataPortl = objMultiDUT.Get DUT_Info_PORT_I (strDUTNumPortl)

t = SEEBE Port_2

£

Brablefort 2 -

strDUTNumPort2 =

strCableTypePort2 = G_TestCable TypeC  #[G_TestCable SEL | OR [ G_TestCabl.

strTestTypePort2 = G_TestType LoadVIF # estType LoadVIF | or
t selecting DUTTYPE

_Typec
G_TestType DUTType ] - by loading VIF file or by

TestRunCountPort2 =
TestRetryCountFAIL_INCOMPLETEPort2

e Define the test report file directory as shown in below example based on the
location that you want to save the reports. The JSON file directory should also
refer to where the JSON file is located.

|2 CAGRL\GRL-USB_PD_C: Automation - Py gram.py - Notepad+ + - ] X
File Edit Seach View Encoding Language Settings Maco Aun Plugins Window 7 x
AHRU S HEI LBm D L] =3 1 ER@pus| BErER

o | | B Evrrogene 8]

118 a = serial.Serial (port) Fs

3.close ()
result.append (port)
ComPortNum = port

except (OSErzor, serial.SerialException):
L pass

ComNumber = "" + ComPortNum + °°
fmessagebox. showerzor (ComNumber)
objHelper.WriteToDebugger

" + ComNumber)

FEREEIEEARARIRIRIREINIRINIRIRIEN)

e L E E R e T AR TR AT e

objMultiDUT.sTrCOMPOrtNum =
obiMultipur
locReportpathrortl =
locReportPathrort2
locReportpathportd
locReportPathPortd
locReportPathPorts

mation -

Y T
H 2 2
EnablePort 1 -
strDUTNumPortl =
trCab

ble SPL ] OR [ G_TestCable T
_LoadVIF | or
ing DUTTYPE

DUTType ] - by lcading VIF file or by

t dev pur;
Reboot_C2HW_1 = False
Reboot_C2App_1 = False

# dov purpose Asksds
DutCfgdataPortl = objMultiDUT.Get DUT_Info_PORT_I (strDUTNumPortl)
~--- Pore 2

$ “vES" or "NO®

uLxE.hlaTypaDath = G_TestCable TypeC  #[G_TestCable SPL ] OR [ G_TestCable
strTestTypePort2 = G_TestType LoadVIF # | _LoadVIF | or |
# selecting DUTTYEE

pecC
DUTType | - by leading VIF file or by

TestRunCountPort2 = 1
FAIL
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o Set the EnablePort 1 field code to “YES” to run the UUT connected to Port
1.

o Modify the UUT’s TID name in the strDUTNumPort1 field code according to
the respective JSON file.

o If the UUT is connected using the GRL-SPL-EPR cable, use the
strCableTypePortl = G TestCable SPL field code. If using the Captive
cable, use the strCableTypePortl = G TestCable TypeC field code.

o If a VIF file is available for the UUT, use the strTestTypePortl =
G TestType LoadVIF field code to load the VIF file. If a VIF file is not
available, use the strTestTypePortl = G TestType DUTType field code to
define the device type.

o The TestRunCountPortl field code allows you to define the number of
times to repeat running tests while the
TestRetryCountFAIL INCOMPLETEPortl field code allows you to set the
number of times to repeat running the Fail and Incomplete test cases.

o If you want to reboot the GRL-USB-PD-C2-EPR test controller and
application for each Port, set the Reboot C2HW 1 and Reboot C2APP 1
codes to “True” or otherwise set to “False”.

e Similarly follow the procedure as above for other Ports.

File Edit Search Vi

3 CAGROGRL USB_FD_Co AP

+ ComNumber)

R I O L T
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2.3.2 Running C2MultiDUT_Automation.py Script

The C2MultiDUT_Automation.py script is used to select test MOls based on UUTs
connected to specific test Ports.

Go to “C:\scripts\Python\3. Python
Script\C2_RemoteAPIScript\C2MultiDUT_Automation.py” and open
C2MultiDUT_Automation.py in Notepad++.

Note: The MainProgram.py script will run according to the selected MOIs.

1.

sure to also change the JSON file path and COM Port Number in the
C2MultiDUT_Automation.py script file.

grlps.com

Similar to the MainProgram.py script as described in the previous section, make

[ C\oRLGRL-USS_PO_C ut TPy thonC - ISP ———
1 O A RO A B PGS NS 555 A 76
2. Select the MOls to be tested for each port as shown in below example.
e Specify “#” for those MOIs that you are not running for a specific Port.
e Select MOIs based on the UUT type for each Port.

sDutInfovalid Port,

: MoiCfg VCONN VOLTAGE,
cfg_Ter_Eor B,

=": Moicfg BT EOME,
: MoiCfg_NumberofPorts TBT_SPT, "G

: MoiCfg_OC3_IR_DROF, "0

$0iCEg_0C3_DUTRATEDPOWER, "G
AT_VIF ¢ Dutvir |

a": MoiCfg_0C3_Ports,

. =g g
5

g

22
LR

gl sovmneg

t": MoiCfg_OC3_SVRatedCurrent,

2"z MoiCfg_QC3_PD_Supports
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The JSON script contains all VIF file information and is used to call the VIF file from the
given directory to the MainProgram.py script.

e Go to the “C:\scripts\Python\3. Python Script\C2_RemoteAPIScript\Json.json” and
open Json.json in Notepad++.

e You will need to modify the VIF information based on the UUT before running tests.

e Modify required fields in the JSON file, for example DUT VIF, DUT TID and
DUT TYPE.

e Make sure to specifically define the DUT TID and DUT TYPE field codes based on
the UUT.

e Specify the VIF file directory where the VIF files are stored using the DUT VIF field
code. Make sure the JSON script has VIF file directories specified for all UUTs.

Note: Use “\\” instead of “\” and “_” instead of spacing when entering the VIF file
directory.

| C:\GRL\GRL-USB_PD_C2\API\Software Ul Automation - Python\Json.json - Notepads + - &8 x
File Edit Seach View Encoding Language Settings Macro Run Plugins Window 7

En@po®| 6606 EE

= Jnon on 3 |EEGS

END_OF_DOCUMENT
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