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1 Scope of thisUser Guide and GRL Power Suite Pro

This UserGuide serves as the primary user documentatiothé®RL PowerSuitePro (GRL-PSP)
softwarethat is used with th&RL-USB-PD-C2 USB TypeC Test Controller HardwareGRL-USB-
PD-F1USB Power Performance Test€éhe GRL-PSP softwarsupplements theRL-USB-PD-C2 /
F1 Controller byprovidingUSB Power Delivery emulation, analysis, functional performance
benchmarking and sample testing for USB devaefollows:

1 Perform emulation for SB Power Delivery Source or Sink devitteoughcaptureof
differentUSB Power Delivery device behavior

1 Verify performance o¥ariousUSB TypeC devices such gsower adaptes power bang,
phones, tables, PG ,shubs, multi-port adaptes; docks, monitoss, andcables. Also determine
thecapabilitiesof the device being testeshd identify potential problems

1 Automate testing withesult reportingand detaid protocol traces

GRL-PSPsupports major USB based charging technologieh asJSB Power Delivery and
Qualcomm Quick Charger testing tostandardest specifications

The subsequent sectioimsthis User Guidelescribezach featurgrovided bythe GRL-PSP

Note: Thetestcase applications and featurestlined in this document are tests required by various
technology adoptions of the USB Ty@er other USBConnectos. Specifications that have adopted
the USB Connector and may be referenced in this document include, but are not lincibecetd,
specification versionsn order to have access to all specifications, it may be required that you are a
member of an industry group and have attained the proper permissions.

1.1 GRL-PSPFeaturesand Capabilities
Below is a summary of what GRRSPcan offer:

1 Provide Dual Sink Ports for testing Sourdevices withmultiple connectorsuch as multi
port chargers
1 Provide aSingle Sink Port for testing Sourdevicesas follows:
0 CreatecustomUSB Power Delivensinks
o Captureandsave Sourcelevicecapabilities
o Emulate Sink to functionally test with Sourdevices
o Verify SourcedevicelV CurvesandOver CurrentProtectionBehavior
o TestSourcedevicePower Efficiency

1 Provide &Single Source Port for testing Sidkvices as follows:
o CreatecustomUSB Power Delivensource
0 Loadandemulate Sourceevicecapabilities
o Characterize Singowercapabilities

1 Provide aSource/Sink Port foperforming battery cycling test on devices with dual role
power capability such gsower banks

1 Provide botiSinkandSource Ports for testirggviceswith individual SourceandSink
connectorsuch as assthrougthubs and @bles
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1.2 PRO and BasicVersions of GRL-PSP

The PRO version d6RL-PSP(GRL Power Suite ) enables additional features that are not

available in théBasicversion. The PRO version allows youcmnnect external/third party test

equipment and applicatiotisat are required for running certain tests, e.g., power efficiency, battery
monitoring or thermal analysis with tlERL-PSP. You can also perform automated Source/Sink

emul ation using the PRO ver si on Moredetailsanrtheseus mo
additional features are providedsubsequengections of this User Guide.

The GRL Power Suite PR@quires licensing upon purchase which you can contact
support@graniteriverlabs.cofor more information.

The following table summarizes the differences in features between thamREasic versions of
the GRL-PSP:

TABLE 1. GRL-PSPPROAND BASIC VERSIONSI FEATURE DIFFERENCES

Feature GRL-PSP PRO GRL-PSP Basic
(Requires (No Licensing)
Licensing)
Third Party Tools Available Not Available

- Allows configuration ofexternal/third party test equipmeot
be used with th&RL-PSP

See Sectiod in this User Guide for more details.

Test Cases Operation Available Available
- Allows sdting up andunning multiple tests forthe Units (excluding Power
Under Test or UUT®Hs Efficiency &

Sniffer ModeTest
Case)
Sniffer Mode Available Not Available

- Allows validaton of USB Power Delivery ammunications
between Source and Sikdkvices

See SectioB.10in this User Guide for more details.

See Sectiob in this User Guide for more details.

Sequencer Available Not Available
- Allows sdting up andunning testsequence®rtheU U T 0 |
See Sectiofi in this User Guide for more details.

Emulator Available Not Available

- Allows automaibn of USB Power Delivensource/Sink
emulation and testing for the UUT

See Sectioni in this User Guide for more details.

Global Settings Available Available
- Allows configuration oftrace plot acquisition parameters
See SectioB.2in this User Guide for more details.

Results Available Available
- Displays test reportgeneratedrom all test runs
See SectioB.2in this User Guide for more details.
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2 Getting Started with GRL-PSP

This section describes in detail how to get started th#glGRL-PSP softwardf you are installing
for the first time, please make sure to follow all the steps in this section to verify your setup prior to
testing dJSB device The procedure is as follows:

1. Install the latest version of GRRSPon the computer (laptop or desktop) connected to the
GRL-USB-PD-C2 / F1 Controller

2. Make surghe GRLUSB-PD-C2/ F1Controller Firmwaréhas been updated to the latest
version Refer tothe GRLUSB-PD-C2 user documentatidn
http://graniteriverlabs.com/downloamnter/for firmware update procedure

If this procedure is followed and any issues arise, please cen@mbrt@graniteriverlabs.com

2.1 Install GRL -PSP

1. Download the GRIPSP softwarérom: http://graniteriverlabs.com/downloaxnter/ For
generalinformation about th&RL-USB-PD-C2 / F1 Controllergo ta
http://graniteriverlabs.com/ugid-c2/ or https://graniteriverlabs.com/gusbpower
performanceestergrl-usbpd-fl/.

HOME | WORLDWIDE LOCATIONS | CONTACT

GRL I -

GRANITE RIVER LABS

ENGINEERING SERVICES = TEST SOLUTIONS = TECHNICAL EXPERTISE EVENTS CAREERS = SUPPORT  ABOUT

SUPPORT Download Center

» Technical Support

» Download Center

Download GRL software, user manuals and other detailed product information

PD 3.0 & QC4+ Solution — USB Power Delivery and Type-G™ Tester and Analyzer (GRL-USB-PD-G2)
GRL USB PD/Type-C Compliance Test Software 13.125 Download

User Documentation 1.3.12 Download

GRL USB PD/Type-C Test Software Suite

:> [ GRL Power Suite Pro (GRL-PSP) 3241 Download

GRL USB PD/Type-C Production Test Software 10025 P

GRL USB PD API documentation 0.8.5 —

Note: This software suite works on the USB Power Delivery and Type-C™ Tester and Analyzer (GRL-
USB-PD-C2), GRL USB Power Performance Tester (GRL-USB-PD-F1), and GRL Intelligent USB Power

ATE (Dl (16D DM A4

FIGURE 2.1: GRL SupPPORTDOWNLOAD PAGE

2. On the Win7 (or above) computer to be useddoning the GREPSR create a folder and
download thesoftwareinstallercompressed archive (zip fjleOn the Download Center page,
select he ADownl oado but t o@RL&#SPyeoson Emtertherequwredt h  t
informationandselectt he fADownl oado button:
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Download SW/FW

Email (required)

First name (required)

Last name (required)

FIGURE 2.2: DOWNLOAD INFORMATION

3. Save the zip archive in a convenient folder and extradsBie-PSPinstaller by righiclicking

thedownloaded archiva nd s el ect

ing

AEXtract

Al 1 o

» This PC » Downloads

Mame Date modified Type Size

£ GRL_Power Suite_Setup_v3.2.1
Open

Open in new window

26/5/2019 T:57 AM  Compressed (zipp...

Y

( Extract All...

'@ Scan
@ Shred

Pin to Start

rip

64,013 KB

FIGURE 2.3: EXTRACT INSTALLER FROM ZIP ARCHIVE
4. Run the installer by double clicking the extracted executable:

s ThisPC » Downloads

Marme Date modified Type Size
33
ﬁ! GRL_Power_Suite_Setup_v3.2.1 26/5/2019 8:05 AM  Application 64,024 KB
FIGURE 2.4: DOUBLE CLICK EXECUTABLE TO START APPINSTALLATION
5. Makesure to click AYeso when the

system pr omj

make changes to your systehimen follow the orscreen instruction® completanstallation

for the GRL-PSP
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2.2 Start Up and NavigateGRL-PSP
Once installed, dunchthe GRL-PSPto access the main screen as follows:

[ GRL Power Suite Pro. v3.2.10029 {Activated) — K
File Plot License Help

GRL Power Suite Pro

® No Trace Capture
Connect ) Capture Signal Trace

Global Setting: 2 Tester IP: N /-'
Connect C2 e

192.168.255.1
&R

3rd Party ~
Tools © / vl

a Disconnected 4

/ p
Test Case o f— o
I

|
|
A| '
Test Operatior / \\
Cable Type (EEE]J;.-—--" "'-x=£§_laj_e_Type (Port2):
" Normal Type-C Cable ® Normal Type-C Cable ——
SequzEm GRL-SPL Cable GRL-SPL Cable
(Beta) * 3A 0 3A
5A 5A

£
Emulator

(Beta)

®

Results

FIGURE 2.5: GRL-PSPMAIN SCREEN

1 From thelLicensedrop-down menwabove the main screen s d.icemse Inf@to enable
licensing for the GREPSP You can also opt to pay a monthly or yearly subscription fee for the
GRL-PSP by selecting O6Subscribe Nowd, which wi

License
| License Info |

Subscribe Mow

File  Plot Help

FIGURE 2.6: GRL-PSPLICENSEDETAILS

a)y Once you select oO6License I nfod, enter your

GRL Software Suite Login Page

Please enter your email

Please enter your password

Login

Don't have account?

FIGURE2.7: LOGIN TO CHECK LICENSE FORINSTALLED APPLICATION
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b) Check the license status for the installed software.

GRL Software Suite Account Page

Welcome,

PC Serial:

Power Suite Pro License Status:

(PR a ) QqEx06bSTAGYNIXIOMZ 1IPUpODrIkTEKNwze 1r2sC7xLY3KAe + pkT4cslo1ViorbZe6E + E9yKi7/Nhmg ++ AAEFGeZ2RoWcpSIQLRhnHZILIKe A/AGGrIrwIK +Vz05r7TbHIfCX + hX0sNYHkm
+MVd&keZDabfEHfMYnKjPoBIlkV8vKHAVSnGlLEKyALOb1BVob7+b+plVG3RSfhhlx6zEDQIPDGLyrMD3wWexCaSHBIGbchAYC31070RIWIbHWEHptErdZj6YiAe)BIfEFfSwS3+C/

LSFrQGXBXILVCGUKMSq + CCtksRILWmmb2UHciccMEoYlgmreULEZT113)X] DplL Sgdv4ZHOH/PFU +wYn/KeqM
+gEgiRXzq5YgxpvCTilMgri3KuHwkrhd ORGXIBCRXwSjXtojBHEBRCGITI 1i5UUUOEUISpFbCqITSXUOKOSnHeX DIBKhY BBV TTBif8pyoz6ASCIFfTeHwjVIavXIu/lI0jbdgSECOYZXE/SyqCLIRZNA

Subscribe

Check For Emulator Updates

Log Out

FIGURE 2.8: CHECK LICENSE FORINSTALLED APPLICATION

c) Subscribeéo GRL-PSP
T By selecting t heuwl badrestedo thé @R Pdymenttwebpagdeye

you canchoosédo pay a monthly or yearly subscription fee for the GR&RP

GRANITE RIVER LABS

Welcome to GRL Payment Page

Thank you for choosing GRL Power Suite Pro

You have

USD 199 /month USD 1999 /year

** This payment page is only available to US/Furope customer(s)

FIGURE 2.9: SUBSCRIBETO GRL-PSP

d) Check foranysoftwareupdatedy sel ecting the 6Check For Em

GRL Software Suite Account Page

Welcome,

te Pro License Status:
QqEx06bSTAGVYNIXISMZ1IPUpODrJkTEKNwze 1r2sC7xlY3KAe +pkT4cslo1VIorbZe6E + E9yKi7/Nhmg + + AAEFGeZ 2RoWepSIQLRhnHzILIKeA/AGGrIrwIK +Vz05r7bHIfCX+hX0sNYHkm

' +MVdBkeZDabfEHfMYnKjPoBIIkVEvKHAV5nGlEkyALOb 1BVob7+b+plVG3R5fhhlx6zEDQIPDGLyrMD3wWexCaSHBiGbchAYC3lo70RIIWiIbHWEHptErdZjbYiAe 8 Jf6FfSwS3+C/

LSfrOGXBXILVCGUKMSq+CCtksRILWmmb2UHcicceMEoYJgmreULEZT113)XjDpL5gdv4ZHOH/PFU+wYn/KcgM
+gEgiRXzq5YgxpvCTilMgri3KuHwkrhd ORgXIBCRXwSjXtejBHEBRCGrTHi5ulUO8UISpFbCqaTSXUOKDSnHeXDigKhYf8 8V T7BifSpyoz6 ASCIFA7eHwjVI8vXIu/1I0jb4gSECOYZx8/SyqCLtRzN4

Software version is up-to-date.

OK

FIGURE 2.10: CHECK UPDATESFOR INSTALLED APPLICATION
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Note: Once the80-day trial period endsyou will need to request an Activation Keycontinue using
the GRL-PSPon the same computer. The desoftwareis also limited in its capability in that will

not enable access to some featuidsus thdull functionality of thedemo version cannot hailized
by the user

e) Requestn ActivationKeyby sel ecting t he 6 ReThabetertwillf or Ac
t hen di spl ay redgRureditt edgsingconfirmationfrom GRL.

GRL Software Suite Account Page

Welcome,

PC Serial:

Power Suite Pro License Status: License expired

TR aled QoEX06bSTAGBG 1zpm5YOnNGtk6e08xhwnTiOz4d5CgdFglagFZYXSDoD4IZ/LLIt0/X5+ODhxUkVi4DPn38evHheznuldZPS31AtSIOCSOGD3ScFsi TluQVKsTKYO7yfnTB4hYwIMhIOp
+MrjpQM/3GxMphxFNY3la9Hg)NcwZuqd3hnawlL SHADEFMd2FWkxkeQgeOj+RyWdPqRTMh1+u7 7yejf5yi/w31961+Er51YPAQ
+FnwRBDQDsDI8DIknBg90nBbI03713zY5SWSObHCgC30xV3zjsf8fQik2ag5/V5+TUuQUUIsEeEEf6aGnN53rply+EdJUATYyc7gaZ 10X4wHCjkqfovdsZtmJiSPXSrR
+5sKGaTPXA7mDqoJDVDNIitTUtIBFA5Q4nxa3T/

Subscribe
Request for Activation

Log Out

FIGURE 2.11: REQUESTACTIVATION KEY FORINSTALLED APPLICATION

GRL Software Suite Account Page
Welcome,
PC Serial:
Power Suite Pro License Status: License expired
TR d e QqEx06DSTAGBG1zpm5YOnNGtk6e08xhwnTfOz4d5CgdFgl4gFZYXSDoD4IZ/LLIt0/X5+0ODhxUkVt4DPn38evHheznul4ZPS31AtSIOCSOGD3ScFsi TluQVKsTKYO7yfnTB4hYwIMhlOp
+MrjpQM/3GxMphxFNY3la9Hg NcwZuqd3hnawl5HAD6FMd2FWkxkeQgeOj+RyWdPqRTMh 1 +u77yejfSyi/w31961+Er51YPAQ

+FnwRBDQDsDI8DIknBg90nBbI03713zY5SWSObHCgC30xV3zjsf8fQik2ag5/V5 + TUuQUUIsEeEEf6aGnNS53rply+ EdJUATYyc7qaZ 10X4wHC kqfav4sZtmJiSPXSrR
+55KGaTPXA7mDqo)DVDNIitTUtIBFASQ4nxa3T/

Subscribe

FIGURE2.12: ACTIVATION REQUESTPENDING CONFIRMATION

f) Activate a License:

1 OnceActivationis confirmeds el ect t he aniconfiimthaActvétiontkayint o n
thefield by selecingt he GO0 Acti vated button again

GRL Software Suite Account Page

Welcome, |

PC Serial:

Power Suite Pro License Status: License expired

TR Al QqEx06bSTAGBG 1zpm5YOnNGtk6e08xhwnTfOz4d5CgdFglagFZYXSDoD4IZ/LLIt0/X5+0DhxUkVt4DPn38evHheznul4ZPS31AtSI0CS0GD3ScFsi TluQVKsTKYO7yfnTB4hYwIMhlOp
+MrjpQM/3GxMphxFNY3la9Hg)NcwZuqd3hnawlLSHADEFMd2FWkxkeQgeOj+RyWdPqRTMh 1+u77yejfSyi/w31961+Er51YPAQ
+FnwRBDQDsDI8DIknBg90nBbI03713zY5WSObHCgC30xV3zjsf8fQik2ag5/V5+TUuQUUIsEeEEf6aGnN53rply+ EdJUATYyc7TqaZ 10X4wHCjkqfv4sZtmJiSPXSrR
+SsKGaTPXA7mDgo) DVDNitTUtIBFASQ4nxa3T/

Subscribe

Activate

Log Out

FIGURE2.13: ACTIVATE LICENSE FORINSTALLED APPLICATION
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1 Upon successful activatigrou should see the followirggcreen:

GRL Software Suite Account Page

Welcome,

PC Serial:

Power Suite Pro License Status: License expires in 180 days

SR b QqEx06bSTAGYNIXIOMZ1IPUpODrIkTEKNwze 1r2sCT7xLY3KAe+pkT4cslo1ViorbZe6E + E9yKt7/Nhmg+ + AAE)gblarONSvFEfQik2ag5/Ughk0/npaPrkGZKwYLyBSL+WV9qZiKJzNIIRDVerig
+0btWQETP17aZF2P8uTYRoFvwSvbkhUbdF)+ GEVHIMQONAgEMYvKswPfuQj44gb7R8xXwSjXtojBHEBRCGrTI1i6mU +22kk9r+JIVnY8UP9g2YKUuOEVendwe55n7WI9/x6Jyoz6 ASCIFZY
+5gT19hV/TmFH25bR/KXHAEt73r38s/CDIWnAv/ha+ITRTQSH2gXnuGCrmoAgaKGNV1YSDOykUq8kl/
pl33dJlocamghBLazkQocWktYdltvmdbuXoUOO1WHCIudR8taaZvZQdylyhHIS5FTTkNETZFI77WnkqgB 7 +Vxoal13rcUVhy 1EtIbri344jfBGcewc/ NMnrLrGPZni90hKaw+ KTZFI7 7Wnkq 1Y

Check For Emulator Updates

FIGURE 2.14: INSTALLED APPLICATION READY FOR USE UPON SUCCESSFULACTIVATION
1 You can also select other drdpwn menus above the main screen of the &SPto access the
following:

a. SelecttheFile drop-down menuo load @ existing saved test report, save reptotsests
currently being run on specific test ports, or exit the &GP

File | Plot Llicense Help

| Open Report Folder

Save Port 1 Report

Save Port 2 Report

Exit

FIGURE 2.15: GRL-PSPFILE MENU

b. Select thePlot drop-down menu to enable the advanced power trace plot from the GRL
USB-PD-C2 or a standalone basic power trace plot. See 2iafge more details.

File | Plot | License Help
Advance Plot

Open Trace

FIGURE 2.16: GRL-PSPPLOT MENU

c. SelecttheHelp drop-down menuo accessheUser Guide (this document) and software
information of theGRL-PSP

File Plot License

User Manual

About

FIGURE2.17: GRL-PSPHELP MENU
1 On the main screen, you can navigate the left nbemiions to access the corresponding screens:

a. Connect This screerallows you to connect the control computer runningGRL-PSP
with the GRL:USB-PD-C2 / F1 ControllerThere are also additional options to select the
typesand current capabilitiesf cable connectsithat are used to link up the Unit Under
Test (UUT)to the GRLUSB-PD-C2
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b. Global Settings This screen all ows you GRPSPhange

trace acquisition plots to match your test requirements.

T Port One/ Two X Axis Time Config To set

plot in theTest Operatiorscreen. Select the time in seconds, minutes or hours for the
trace plotX axisof the respective USB Typ@ test ports of the GRUSB-PD-C2 / F1
Controller.Se ¢leei Test Op e rl8and Seatior, RPerfornpngTgss with
GRL-PSPfor more details on the Test Operation trace plots.

1 Advanced Plot Sub Sampling Ratio Vakie&ub Sample Resolution To set t
sampling ratio valuand sub sample resolutiéor the Advance Plofeature from the
0 P11 o t-dowrdnreougbovethe GRL-PSP. Sethe Advance Plot to acquire samples
when running tests usiraysub sampling ratio value from 1 to 3000 with a low,
medium or high sub sample resoluti@eeFigure2.24 on page21 for more details on
the Advance Plot feature

Once configured, select tiAgply Changesbuttonto implement the new settings.

Port One X Axis Time Config
® Saconds O Minutes O Hours

Port Two X Axis Time Config

® Seconds O Minutes O Hours
Global Settings Adwvanced Plot Sub Sampling Ratio Value (1~3000) (Max = 1)
3000

Sub Sample Resolution: O Low (8~12 Hours) O Medium (4~7 Hours) ® High (2~3 Hours)

Apply Changes

FIGURE 2.18: GRL-PSPGLOBAL SETTINGS SCREEN

c. 3rd Party Tools (only available with PRO version of tie&RL-PSP For performing
tests/measurements such asvpr efficiency, battery monitoringthermalanalysis RF
switchingandshort ciraiting that require using external test equipméms screen allows
you to connect tthose equipmerdr applicationsand make configuration§he GRL-PSP
currentlysupportghe following third partyequipmentnd applications:

1 GW Instek APS7100 programmable AC power supply

1 GW Instek GPM8213 power meter

1 FLIR C2compactthermalcamen

1 GRL Battery Monitor applicatiorphonebased and Web based)

1 GRL 5Port RF Switch

1 GRL TypeC VBUS & VCONN Shorting Board (GRUSB-PD-PWR)
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An example display scredar conneding to the GW InstekAPS-7100 is shown below.
You canset upthe networkconnectivityof the power supplyas well as the AC voltage
and line frequencyangeto be usedor measurements

3rd Party
Tools

Equipment List

GW APE7100 Settings
ID Equipment Name Equipment [P Status
0 APE7100 192.168.255.110 Disconnected *Do NOT start the power plot if you are attempting to run Power Efficiency test
APE7100 Port 2
IP Address |192.168.255.110
*For Power Efficiency and OCP Tum O oN
Tests Only N
1) Set AC Power (V)
Enable APE7100
[-]
2) Set Frequency (Hz)
50.0 SET
[ 90v a7Hz
1 120v 60Hz
[ 220v 50Hz
[ 264v 63Hz

FIGURE 2.19: GRL-PSP3RD PARTY TOOLS SCREENEXAMPLE

For more details on the third party tools feature, refer to Setidesing Third Party
Tools withGRL.

Test Case This screen contains the list of available test cases supported GRERBSP
for different DUT types and port connections. You can select a test casefigureand
run in the Test Operation scre@®ote for the Power Efficiency test you will need to
connect and set up a external AC power supply in tth&38rty Tools screen as described
above in order to enable this test selection.

1) Manual Control - Port as Source
2) Manual Control - Port as Sink
3) OCP &t IV Curves
4) Power Efficiency
5) USB PD Sink Capabilities Characterization
&) Battery Charge/Drain Cycler
7) Multi-port Loading
8) USB PD Hub Power Passthrough Characterization
Test Case 9) Cables E-Marker and Power Capabilities Characterization

10) Sniffer Mode

11) Simulate Attach/Detach/Flip

FIGURE 2.20: GRL-PSPTESTCASE SCREEN
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e. Test Operation This screen displays the test <cas
and allows you t@onfigure andun automatetkess fordevices connected tohe
respective USB Typ€ test ports of the GRUSB-PD-C2 / F1 Controller

Port1 Manual - Port as Sink Port2 Manual - Port as Sink

1) Get PD source caps 1) Get PD source caps

2) Select PDO to Request 2) Select PDO to Request

PDO#1 Fixed: 5V 3A o0 PDO#1 Fixed: 5V 3A

PDO#2 Fixed: 7V 3A PDO#2 Fixed: 9V 3A

PDO#3 Fixed: 8V 3A PDO#3 Fixed: 12V 2.25A

PDO#4 Fixed: 12V 2.25A PDO#4 PPS: (3.3~5.9)V 3A

3) VBUS current set [2.00  |A 3) VBUS current set | 200 (A

Plot | Message Plot | Message

] /— o

10— -

worese || 7 / T Y s e

3 0

C_l‘.|..“.‘.|‘.‘...|H.‘...|H.|..‘ B e B A S B e B e e B B 1

o 5 10 15 20 5 30 EH a0 0 5 10 15 20 = 0 E 40 a5

Seconds Seconds
[+]-1 o] -1 |
Show All  Clear Ft GotoEnd Save Show All  Clear Fit Goto End Save Expand

Port 1 Port 2

Voltage [V):  Current (A} Fawer (W Voltage (V) Current (A Power (W)
Run Step 1/1, Request PDO#4 Fixed: 12V 2.25A Run Step 171, Request PDO#1 Fixed: 5V 3A

FIGURE2.21: GRL-PSPTESTOPERATION SCREENEXAMPLE
You can alsaquickly select a test case from tiog drop-down menu of the Test Operation

screen.
Port 1 Manual - Port as Source -
1) Set Source PDO (V) 2) Max. Current (A) Manual - Port as Source
[ pPs |5.0 300 Manual - Port as Sink

OCP & IV Curves
Power Efficiency
PD Sink Capabilities
Battery Cycler

PDO#1 Fixed: 5V 3A

Multi-port Loading

PD Hub Power Passthrough
Cable E-Marker and Power Cap.
Sniffer Mode

Plot | Message Simulate Attach/Detach/Flip

3) VBUS voltage set |0.00 |y

f. Emulator (only available with PRO version of tRL-PSP This screen provides the
Emulator function which automates PD Source/Sink emulation and testing for the
appropriate UUT that is connectedd&B Test Port 1 of th&RL-USB-PD-C2/ F1
Controller. This function requires the use of previously saved PD source/sink capabilities
data files for emulation.
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Port1 *® SinkMode Source Mode
Device List: Supported PDOs: 3D7_ — 1t [P
Apple iPad Pro 11 2018 (12t PDO#1: 5V 2.92 A Legend: Hide | —
Apple iPad Pro 12.9 (3rd Gel PDO#2: 6V 287 A 2] Vil Voltage | |
Apple iPhone Xs (125675) PDO#3: TV 2.76 A 1 Il current
Apple iPhone X5 Max (1256 PDO#4: 8V 2.93 A ] Yl Power |
Apple MacBook 12 Retina 2( DOASE. G BED 4 20—
Apple MacBaok Pro 15 201 Connected Device Capabilities: 1
Apple MacBook Pro MES65! PDO#1:5V3 A
Dell XPS 12 XPS9250 (12232 PDO#27V3 A ]
Essential PH-1 (125197) PDO#3:9V3A 1
Galaxy 5§10 5G (125879) PDO#4: 12V 225 A o]
Galaxy S10+ (125871) 1
Google Pixel 2 XL (124875) J
Goaogle Pixel Book 2018 (12! 5=
Google Pixel C Tablet {12197 ]
Goaogle Pixel XL (122847) 1
(EB”;::?W HTC 10 (122310) ] e S S S S S E— |
Huawei Mate 10 (125594) 0 B o 15 20 Seczasnds El 35 40 a5
iPhone XR (125676)
LG G5 (122309) | * | - | |
Show All Clear Fit GotoEnd Save Import Expand
= DO Voltage (V]:  Current t(A):  Power [W):
[+ [roaw] on [

FIGURE 2.22. GRL-PSPEMULATOR SCREENEXAMPLE

g. Results Thi s s cin@renationdi the pdrdavgredsoftware being used for testing
along witha summary of results generatter a test case has been run along with
detailed protocol traces where applicableu canmove the cursaalong the traces to
view the readings at different points as well as configure the trace plot using the graph
function tools above the plot.

Port 1 Port 2
5 2 14.76 2
<
Item Information 2
GRL-USB-PD-C2 Serial No. 046.061.046.030.074 s ——— &G vorage
GRL-USB-PD-C2 API Version 1.3.9.7
GRL Power Test App Version 3.2.10015A -
Manual Control - Port as Sink - ) A 3 ;. T 1
40 m 80 100 120 14¢
Q Points
Plot
PowerRole MessageType Description
NONE Attach Rp_4_7k_3A_Detected
DFP_UFP VendorDefined Discover 10;Initiator;
Results 15 15 02 L Source SourceCap FS: 5V 3A; FS: 15V 2A;
OFP_UFP VendorDefined Discover 1D;Initiator;
NONE Attach Rp_4_7k_3A_Detected
DFP_UFP VendorDefined Discover 1D;Initiator;
Source SourceCap FS: 5V 3A; FS: 15V 2A;
< DFP_UFP VendorDefined Discover 1D;Initiator;
T [
[ savemeportpor1 |  [[ResetReportt | Open Report Folder Save Report Port 2

FIGURE 2.23: GRL-PSPRESULTSSCREENEXAMPLE

Youcans el ect 0 Partwde ddReetpedesttresultsr Port 1 or Port 2sa test report
tothe designated file directory.o cl ear t he exi sting Toesult s,
access the saved report. file, select AOpen
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E save Report
Please Input file name

\Report!, directory)

File Mame

(The file will be saved to the CAGRL\PowerTestApp

IHX

Change Folder

|TestRepart_DUT1

1 To generate addition&lSB Power Delivery protocol trace plot for the test being run, sélect

ect e

opt

the®lot-> A d v a n drapdoh nehudf the GRL-PSP Note that this is only enabled when
the ACapture Trace Si gGCahedscreep:ti on i s sel
Mo Trace Capture
Connect ‘ * Capture Signal Trace’ /
| Port 1
. e
C2 Tester IP: \ /
Connect C2 -
1151.168.1.166  * |
GRL
GRANITE RIVER LABS
Tester Serial No
046.061.046.030.074.
Tester IP Address
151.168.1.166
C2 API Version o
1.3.9.7 Cable Type (Port1): able Type (Port2):
'®) Mormal Type-C Cable ® Normal Type-C Cab
O GRL-5PL Cable O GRL-SPL Cable
® 3a ® 3p
O sa O sp
After selecting the ACapt ur e featureawndllde aSdilapla ia the
0 P | doop-dbwn menwf the GRL-PSP:

File | Plot] License Help

( Advance Plot

)

Open Trace
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meS... < Description Show Selected PD messages H

[E GRL Power Suite Pro. v3.2.10029 (Activated)

B File Plot License Help

GRL Power Suite Pro

Connect

Global Settings

Port 1

2) Select PDO to Request
PDO#1 Fixed: 5V 3A
PDO#2 Fixed: 7V 3A
PDO#3 Fixed: 9V 3A

Manual - Port as Sink

Port 2

2) Select PDO to Request
PDO#1 Fixed: 5V 3A
PDO#2 Fixed: 9V 3A
PDO#3 Fixed: 12V 2.25A

Manual - Port as Sink

)
3rd Party
Tools 3) VBUS current set | 0.00 A

0 Plat| Message

Test Case

3) VBUS current set |0.00 A

Plot | Message

Test Operatior

Sequencer
Ee) Port2 %

Voltage (V) Wy Voltage [V):  Current (Al Power (W)
(3%)

0.000000s (Beta)

Run Step 1/1, Reguest PDO#1 Fixed: 5V 3A Run Step 1/1, Request PDO#1 Fixed: 5V 3A

FIGURE 2.24: GRL-PSPADVANCE PLOT VIEW EXAMPLE

Thepower trace ploallowsyouto validate USBPowerDelivery (USB-PD) communications
betweerthe GRL-USB-PD-C2 / F1 Controlleand the UUT It displays a USBPD sniffer function
utility which allows you to viewthe PDO negotiationshile running sub sampling of USBPD data
packets and genenag) the PDO communications exchange protocol.

Selectthe Start Streaming- button to generate the PDO communications exchange protocol.

When the protocol is runningglectthe Stop Streaming- buttonor thePause Live Updat!
buttonat any time to endr pausdéhe processespectively.

Select theSaven button to save the power trace plot to a file anc[)benu button to open
and use an existing saved power trace file.

The other common plot specific buttons can be used to control the power trace view as desired which
includes panning, resetting the cursor, moving or scaling the trace up/down, zooming in/out of the
trace view, fitting the trace within the chart area, emhbining the chart areas into one.
button in particular can be selected to enable cursors which the user caticigan the plot to turn
on markers at certain areas of the plot.

The right navigation side pane of the trace plot enables decoding ePDSBessages from the PDO
power negotiations that were generated. This allows for analysis and debugging-BDUSdhals
such as evaluating Tygeé CC lines or detecting errors by bking down each protocol line to view

extended message detail s. Select the fAiShow Sel
symbol to access the decoder pane.
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Plot: GRL_USB_C2_Advanced_Plot
Q@ Time. < Description

X= 173125
VBUS_I=0.0353
[C2 1=22426 " T~
OCI I=26786

¥to 0= 6410
o

p <— D :NONE: Detach :

6.058313s

Show Selected PD messages

X=17854149 s
VBUS_I=4.9981
CLZ 1=21970
CC1I=L7330

DtoX= 6141037 s

Decoded PD message

FIGURE 2.25: USB-PD ADVANCED PLOT MESSAGEDECODERFUNCTION

1 You can alsaiew the power trace plot from axisting saved configuration figuringoffline
mode (not having connected to hardware satymelectinghe &Plot-> OpenTracédrop-down

menuof theGRL-PSRNot e t hat this is enabled when the
from theConnectscreen:
(’ Mo Trace Caeture )
Connect Capture Signal Trace p N
Port 1
C2 Tester IP: . v
Connect C2
151.168.1.166 -
© e
Vi i
Tester Serial No py /
046.061.046.030.074. S
n-/r =0
Tester IP Address |'
151.168.1.166 ||
/ \
/
C2 API Version / \
1.3.9.7 Cable Type_(Eg[ﬂl'.---" h'""'-—h_Cg_l:r_l_e_T_ype (Port2):
® Normal Type-C Cable ® Normal Type-C Cable
) GRL-SPL Cable ) GRL-SPL Cable
® 3p ® 34
O sa O sp
File | Plot | License Help
Open Trace

FIGURE 2.26. GRL-PSPOFFLINE POWER TRACE PLOT FEATURE
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Click on the Al mporto button below the graph
open it.The power trace plot corresponding to the selected file will be displayed as shown in the
examplebelow. You can use the horizontal and vertical scxats of the graph to zoom in/out

and navigate across the length of the trace plot. Additional function buttons below the bar allow
you tocontrolthe graph viewclear/reset the graph, save the current test configuration to a file or
load another trace @ from a different saved configuration file.

8 Standalone Graph — O *
— T %
- Legend: Hide
ol Voltage | |
Current
4 Power
20—
10— ‘
] 1' a il | _
D—
I 1 1 I | I I 1 | n 1 1 | I 1 1 I 1 1 I | 1 I 1 | 1 1 1 I 1 1 I 1 1 I |
0 0 20 0 40 £0 &0 0 20 o0
Seconds
+ -

Show All Clear Fit GotoEnd 3Save Import Expand

FIGURE 2.27: GRL-PSPBASIC PLOT VIEW EXAMPLE

E Gr aivtee Labs 2020 Pa@®& 7 4Ver si



3 Connection Setup oflGRL-PSP

Figure3.1 shows an exampleardwaresetup for testing a USBD Provider, Consumer Dual Role
Powered dvice or USB TypeC hub or cable using teéRL-PSPrunning on a control computand
connected via Ethern&i the GRLEUSB-PD-C2 / F1 Controller that is attached to the USB device to
be tested through one of the two controller USB Tgpest ports.

Control Computer

Ethernet Cat 5 or Higher Cable

GRL-USB-PD-C2

Type-C Cable

Unit Under Test

FIGURE 3.1: HARDWARE CONNECTIONSETUP FORDEVICE UNDER TEST

The GRL:-PSPloaded on a Widows7 (or higher) computer automates the testing progess this
will be referred to as the control computer here onwaBkdpw is a procedure for connectitige
hardwareand verifying propehardwareconnections.

1. Connecta Power Supply tehe GRL-USB-PD-C2 / F1 ControllePower Interface using the
24V, 280W Power Brick included with the Controller.

2. Connect th&sRL-USB-PD-C2 / F1 Controlleto the control computarsing a physical
Ethernet connection.

Note: Automation of the UUT Power Supply switching inGRt-USB-PD-C2 / Flis
handled internally to th€ontroller. Thus, there is no Ethernet, USB or GPIB connection
attached to the Power Supply.
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3.1 Connect Ethernet Cable and Turn On Controller

Connect the Ethernet(RU5) connector to one of the control
Ethernet adapter can be used if there are no native Ethernet ports on the control computer.

¥ ’:121

Turn on theGRL-USB-PD-C2 / F1Controller using thé?owerbutton on the front of the instrument.

3.2 Verify Controller Ethernet Installation

The Ethernet port on the control computer needs to be configured correctly &RtRe SB-PD-C2
/ F1 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.

‘& Control Panel\Network and Internet\Network Connections = O X
1 ‘& > Control Panel » Network and Internet > Network Connections v O Search Net.. P
Organize ~ - O @
- -~ N
% Ethernet L Ethernet 5
~ ~
> Network cable unplug.. — Network cable unplug..
i % < ) 2
XK @ 1AP-Windows Adapter .. XK ® Asix AX88179 USB 3.0 ..
.: VPN Connection :. Wi-Fi
-~
s "= Disconnected — CenturyLink932
# Y
&” WAN Miniport (L2TP dm Intel(R) Dual Band Wire...

v

5 items -

FIGURE 3.2: NETWORK CONNECTIONSBEFORECONNECTING GRL-USB-PD-C2/ F1 CONTROLLER

Open the Ethernet panel for the Ethernet port that will connect ®RheUSB-PD-C2 / F1

Controlley sel ect Al nternet Protocol Version 4 (TCP
below and to the right.
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U Ethernet 5 Properties X
Networking ~ Sharing

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

This connection uses the following items:
¥ B8 Client for Microsoft Networks ~
¥ T3 File and Printer Shanng for Microsoft Networks
W1 59Q0S Packet Scheduler
(CZ0 riemet Protocol Version 4 (TCP/IPv4) |
[[] 4 Microsoft Network Adapter Multiplexor Protocol
W Microsoft LLDP Protocol Driver

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

Install... Uninstall Properties
Description

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

0K Cancel
FIGURE 3.3: ETHERNETPROPERTIES
Set up the TCP/IPv4 properties as shown below.
Internet Protocol Version 4 (TCP/IPv4) Properties x

General

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

(C) Obtain an IP address automatically

(@) Use the following IP address:

1P address: 192,168 . 255 . 3

Subnet mask: 255 .255.255. 0 |

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

(@) Use the following DNS server addresses:

Preferred DNS server: . . .
Alternate DNS server: . . .

[Jvalidate settings upon exit Advanced...

=

FIGURE 3.4: ETHERNETPROPERTIESNITH TCP/IPv4 SELECTED

Select a static | P address ( AUsl®216th286%5wherdniso wi ng
any number between 2 and 255. The subnet mask should be 255.255.255.0 and the default gateway
should be 192.168.255.1. The rest of the items should remain unchanged.

E Gr aivtee Labs 2020 Pa@&Tf74Ver si



Click the 60KO6 button on the I nternet Protocol

sure theGRL-USB-PD-C2 / F1 Controllers powered on and completely booted up (front panel
display showing firmware version number), then connect the Ethernet cable fr@RIitHdSB-PD-
C2/FlControllet o t he control computerds Ethernet
connections panel should now look as pictureigure3.5 below:

‘& Control Panel\Network and Internet\Network Connections = [im) X
1 '& > Control Panel » Network and Internet > Network Connections v O Search Net.. P
Organize ~ Disable this network device Diagnose this connection  » = 7 il | 0
- Ethernet — Ethernet 5
~
L\“ Network cable unplug L\‘ Network, Shared
& -
K @ TAP-Windows Adapter @ ASIX AX88179 USB 3.0 ..
- VPN Connection o~ Wi-Fi
A AN ' -
= = Disconnected —~ CenturylLink9323
&” WAN Miniport (L2TP dim ntel(R) Dual Band Wire
4items 1 item selected L

FIGURE 3.5: NETWORK CONNECTIONSAFTER SETUP AND CONNECTION OFGRL-USB-PD-C2/
F1 CONTROLLER

TheGRL-USB-PD-C2 / F1 Controllers now seup and ready for use.

3.3 Set UpControl Computer Connection
To connecthe GRL-PSPfrom the control computedo the following:

1. On theGRL-PSPmain screenenter the correct IBddres®f the connecteGRL-USB-PD-C2
/ F1 Controller andselect theConnectC2 button

GRL Power Suite Pro

‘ Mo Trace Capture
Connect ) Capture Signal Trace

C2 Tester IP:
[ Connect C2 ] [ ester ] \_ _ /

151.168.1.166

o) 7

/
@
‘T
|

Disconnected

/

\

Cable Type (Port1):— H'“—--__Cg_b_l_e Type (Port2):
" Normal Type-C Cable ® Normal Type-C Cable
GRL-5PL Cable GRL-5PL Cable
® 3A ® 3A
SA SA

FIGURE 3.6: INITIAL CONNECTION CONFIGURATION SCREEN

por
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2. TheGRL-USB-PD-C2 / F1Controller and control computer anew setup and connected as
indicated by the Controller informatiahsplay.

GRL Power Suite Pro

® No Trace Capture

Connect Capture Signal Trace p \.\\
Port1
C2 Tester IP: A /":
Connect C2 ~
151.168.1.166
-
= / %
——————————— / if
Tester Serial No __,f"' //
046.061.046.030.074.

d
s — o
Tester IP Address |

151.168.1.166 | |

)
C2 APl Version / \
————

1.39.7

Cable Type (Pg[!j_l'.---" “‘"'-—-h_Cg_b_l_e Type (Port2):
@ Normal Type-C Cable ® Normal Type-C Cable
) GRL-5PL Cable ) GRL-5PL Cable

®3A ®3a

) 5A ) 5A

FIGURE 3.7: CONNECTION CONFIGURATION SCREENAFTER SUCCESSFULCONNECTION

3.4 Connect toUnit Under Test (UUT)

Once theGRL-USB-PD-C2 / F1 Controllehas been successfully connected to the control computer
the UUT needs to be connected to @fRL-USB-PD-C2 / F1 Controller

GRL-USB-PD-C2

Type-C Cable

Unit Under Test

FIGURE3.8: UUT CONNECTIONTO GRL-USB-PD-C2/ F1 CONTROLLER

1. Connect the UUT teitherUSB Port 1 or Port 2 or bottortsof the GRL-USB-PD-C2 / F1

Controllerusing the USB Typ&€ cable provided by Granite River Labs or a compliant Type
C cable.
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2. TheGRL-PSPallows you to specify what cable connects the UUT to the specific USB Port on

the GRL-USB-PD-C2 / F1 Controller

TNoenaldype C Cabléoptionindicates the

standardJSB Type-C cablewith or without eMarker capabilty whi | e-SPRLKa b 6 R L
optionindicates the specidlype-C VCONN passthrough testable provided with th&RL-
USB-PD-C2 / F1 Controllerhich has been characterized specifically for compliance testing.
The special cable does not have an eMarker since, under very specific circumstances, an
eMarker cable response can be confused with the UUT response during compliance testing.
For these cables, you can also select minimum 3 ang®udrentor maximum 5amp8 5 A 6
currentdepending on which current capabilitysigpported by the cableeing used

GRL Power Suite Pro

® No Trace Capture

Connect Capture Signal Trace

Connect C2

Tester Serial No
046.061.046.030.074.

Tester IP Address
151.168.1.166

C2 APl Version
1.3.9.7

/ \
Port 1 .
C2 Tester IP: . /
151.168.1.166
© / s
.-'f il
/ s
/
d
T —_— o
|
1

Cable Type (Port1): —
@ Normal Type-C Cable
© GRL-SPL Cable

® 3

O 5

H""'--—h_CQ_I:r_I le Type (Port2):

) GRL-SPL Cable
® 3
O sa

@® Normal Type-C Cable | —

FIGURE 3.9: TESTCABLE TYPE SELECTION
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4 Using Third Party Tools with GRL-PSP

The PRO versioof the GRL-PSPallows you to conne@nd configureexternal/third party test
equipment and applicatioas required to perform certain tests through the 3rd Party Tools screen

Note: Make sure the third partgst equipment or applications to be used are all connected to the
same local network as the GRISP.

1. Onthe 3rd Party Tools screen, selbetAdd New buttonat the bottom of the screen

2. When the Create New Equipment dialog appears, select any of the supported equipment or
applications to be used and click on @reate button.

ant List

Create New Equipm...  — m} X

P Status

Instek Power Supply

Instek Power Supply
GRL Phone Battery Monitor
GRL Web Battery Monitor

FLIR Thermal Camera

3rd Party
Tools

Instek Power Meter
GRL 5 Port Switch
GRL Type-C VBUS & VCONN Sherting Board

‘ Add New ‘ Remove ‘

FIGURE4.1: ADD 3RDPARTY TooOLS TOCONNECT TOGRL-PSP

4.1 Set Uplnstek Power Supply

If the Instek Power Supplyis selectedit will be listedin a rowalong with IP addressnder
Equipment List

1 To make configurations to the network connectivity or set up the power supply for
measuremeniselect the row to display the configuration section on the right panel.
Otherwise select theonnectbutton to link up the power supply with tRL-PSP

1 Inthe configuration panel, you can assign whether the power supply is connected to which
test port of th&SRL-USB-PD-C2/ F1 Controlleror as a standalone unit, as well as IP address
and port number.

1 Upon successful connection, you can set up the AC power ratings for the power supply by
selecting from the default values or adding new values.

1 To use the default AQalues select the appropriate check boxes. To add new values, set the
AC voltage and line frequency using theSet AC Power (V)and2) Set Frequency (Hz)
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sliders or type inthe valueS.e | e cSe6 t et Ho n

on

tthleedr dght otho t a

add on the new values under the list of default values. You can also remove any of the added

val ues

by

sel ecti

ng

t h &i

rb uad t @k

boxes follo

1 Finally, click on theEnable APE7100button to start data acquisitidfyou set to run the
data acquisition on the Port 1 or Port 2 trace plot, then go to the Test Operation screen to
access it. If you set to run on a separate tracetpksgtandalone graplwindow will appear

which is similar tathe Port 1 or Port 2 grapk.o u
button

OFFo

to control

can
t he

t h @um Osteut GNc/t t
power

he €

supply outop

Caution: For safety precautions, it is highly advised not to run both data acquisition and power
efficiency test at the same time.

Note: The Instek Power Supply setup is used for testing power efficienovandirrent
protection (OCP) only.

Equipment List

[[o] Equipment Name
0 APE7100

3rd Party
Tools

Equipment IP
192.168.255.110

Status
Disconnected

GW APE7100 Settings

*Do NOT start the power plot if you are attempting to run Power Efficiency test

IP Address | 192.168.255.110

Port 2268

*For Power Efficiency and OCP
Tests Only
1) Set AC Power (V)

90.0

L]

2) Set Frequency (Hz)

500 SET
[ 90V 47Hz

1 120v 60Hz

[ 220V 50Hz

[ 284V 63Hz

FIGURE4.2: ADD 3RDPARTY TOOLST INSTEK POWER SUPPLY

4.2 GRL Battery Monitor App s

GRL has its owrphoneand Web based Battery MonitApp6 which can be used with tl@RL-PSP
allowing you toevaluatebatterychargingperformancdor a AndroidiOS phonétablet or for a laptop
computer through the WelhheGRL-PSPwhen linked up with thenobile deviceunning the GRL
Battery Monitor App will generata more detailed test run and test reparfurther analysis. For
more information on the GRL Battery Monitor App along with licensing details, please contact
support@graniteriverlabs.com

4.2.1 Set UpGRL Phone Battery Monitor App
GRL Phone Battery Monitor App for both AndraadiOS platforms can also be downloaded at:

Port 2

Connect

Turn Qutput ON

Enable APE7100

1 10S: https://apps.apple.com/us/apptbdtterymonitor/id1482758036#?platform=iphone

1 Android:

https://play.google.com/store/apps/details?id=com.qgraniteriverlabs.batterymonitor&hl=en

The GRLPhoneBattery Monitor App when installed on the Andre@IS phone will show the
following userinterfaces. You can choose to turn on options such as brightness, flashlight and
vibration when measuring battery performance on the pt8®lectGet Battery Info to acquire the
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battery charging data of the phone. Also note the IP address that will be used to casAg@q with

theGRL-PSP

12:33 AM

GRL Battery Monitor

Level: 71

Status: Charging
ChargeType: Ac
Temperature: 32
Current (mA): -781.249

Voltage (mV): 4225

[J Max Brightness
Turn On Torchlight
Enable Vibration

GET BATTERY INFO

For more detail analysis, please enter the
following IP address in GRL Power Test
App:

For more information about GRL Power
Suite Pro, please download the software
at:

Android Phone

GRL Battery Monitor

Level: 87
Status: Discharging
ChargeType: Battery

Max Brightness
Turn On Torchlight

Enable Vibration

For more detail analysis, please enter the
following IP address in GRL Power Test App

161.168.1.160
For more information about GRL Power Suite
Pro, please download the software at

hitps://graniteriveriabs.com/download -center/

iOS Phone

FIGURE4.3: GRL PHONE BATTERY MONITORAPPUI ON PHONE

If the GRL PhoneBattery Monitor is selected, it will be listed in a row along with IP address under

Equipment List.

1 To make configurations to thE addressr set up th@parameters fomeasurements, select the
row to display the configuration section on the right panel.

1 In the configuration panel, you caet thelP addressandwhether tcacquiredata oreither
the Port 1 or Port 2Zrace plotof the Test Operation screenon aseparaterace plot

71 Select the operating system (OS) that the phone runs on; &itteyid oriOS. You canthen
selectShow Advance Setufo choose which trace data items to be shown on the plot and set

up the acquisition interval and the unit of current.

1 Finally, click on theEnable Battery Monitor buttonat the bottom of the configuration panel
to establish connection with GRRhoneBattery Monitor If you set to run the data acquisition
on the Port 1 or Port 2 trace plot, then go to the Test Operation screen to access it. If you set to
run on a separate trace plot, gtandalone graph windowill appearwhich is similar to the

Port 1 or Port 2 graph
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Equipment List
GRL Battery Monitor Settings:
ID Equipment Name Equipment IP Status

0 GRL Phone Battery Mon localhost/phone1 Not Connected IP Address: localhost/phone1

3rd Party Other Settings:
Tools
Plot Acquired Data on: Port1  ~ | Graph

Phone OS: Android v 0OS
Hide Advance Setup
Advance Setup

Select data to be display on graph:
[¥] Battery Level
Temperature
[¥] Battery Current
[¥] Battery Voltage
[¥] Battery Power
[V Charging Status
[¥] Charging Source

Acquisition Intervi| 500 | ms

Current Unit: mA ~

’ Add New l I Remove ‘ Enable Battery Monitor

FIGURE4.4: ADD 3RDPARTY TooOLST GRL PHONEBATTERY MONITORAPP

1 If running the data acquisition on the Port 1 or Port 2 trace plot, on the Test Operation screen
t he ©elBGRBattery Monitoré tab is added to the
graph.Click onthe Start button to start runnindata acquisition which will generétiee
readings fothe selected trace data iteasswell asthetrace plot.To stop the test run, select
t h@topd butt on.

Port 1 Manual - Port as Sink w
1) Get PD source caps
FDO

2) Select PDO to Request
PDO#1 Fixed: 5V 3A
PDO#2 Fixed: 7V 3A
PDO#3 Fixed: 9V 3A
PDO#4 Fixed: 12V 2.25A

3) VBUS current set  |0.00 (A

Plot | Message
Test Operation

%III%I

)
=}
[REE

o

T T T (R B T 0 T T
5 hl) 15 20 25 0 EL 40 4z i
Seconds

+ [=]
'

Show All  Clear it GotoEnd Save Expand

Port 1 x| GRL Phone Battery Monitor A0

Temp(C): Lewel (%) ‘oltage (V)  Current (A} Power [W): Status:
ﬂ 3.875 | -0.0001 § -0.0003875 NotCharging

Standby

FIGURE4.5: ADD 3RDPARTY ToOLST GRL PHONEBATTERY MONITOR TEST ATPORT 1 OR2 EXAMPLE
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4.2.2 Set UpGRL Web Battery Monitor App

The GRL Web Battery Monitor App when rom the Google Chrome browsdrthe laptop PC will
display the following user interfa@xample You can easily track the current status of battery
charging on the PC throughigiApp. Make sure to se the same connection IDliiok up this App
with the GRL-PSPfor more detailed analysis

& C @ Notsecure | 151.168.1.106:3088/battery-monitor/110 w

HE Apps

GRL Battery Monitor

95% [

Connected to Power Test App using connection 1D #110

FIGURE4.6: GRL WEB BATTERY MONITORAPPUI ON PCEXAMPLE
If the GRL Web Battery Monitor is selected, it will be listed in a row under Equipment List.

1 To make configurations to théTML connection IDor set up the parameters for
measurements, select the row to display the configuration section on the righFpHoe.
the instructions to open the Google Chrome browser on the PC to be tested and enter the
address as listed. This will launahd initiatethe GRL Web Battery Monitor App

71 In the configuration panel, you can set @@nnectionI D and whether to acquire data on
either the Port 1 or Port 2 trace plot of the Test Operation screen or on a separate trace plot.

1 You can selecEhow Advance Setupo choose which trace data items to be shown on the
plot and set up the acquisition interval.

1 Then dick on theEnable Battery Monitor button at the bottom of the configuration patwel
establish connection with the GRL Web Battery Monitor Ajpgou set to run the data
acquisition on the Port 1 or Port 2 trace plot, then go to the Test Operation screen to access it.
If you set to run on a separate trace plotsta@dalone graph windowill appear which is
similar to the Port 1 or Port 2 graph.
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Equipment List
| . GRL Battery Monitor HTML5 Settings:
D Equipment Name Equipment IP Status
| GRL Web Battery Monitor - Not Connected Connection ID: | 2
3rd Party
Tools Please launch Google Chrome browser on Remote DUT and
navigate to
http://141.168.1.111:8088/battery-monitor/2
to start monitoring.
Other Settings:
Plot Acquired Data on: | Port 1 ~ | Graph
Hide Advance Setup
Advance Setup
Select data to be display on graph:
[+ Battery Level
Charging Source
Acquisition Interval: | 1000 | ms
‘ Add New [ Remove Enable Battery Monitor

FIGUREA4.7: ADD 3RDPARTY TooLST GRL WEB BATTERY MONITOR APP

)l

E

If running the data acquisition on the Port 1 or Port 2 trace plot, on the Test Operation screen

t he ebBlaattery Monitordé tab i s added to the
graph. Click on thé&tart button to start running data acquisition which will generate the
readings for the selected trace data items as well as the trace plot. To stop the test run, select

t h@topd butt on.

Port 1 Manual - Port as Sink w

1) Get PD source caps
2) Select PDO to Request
PDO#1 Fixed: 5V 3A /
PDO#2 Fixed: 7V 3A
PDO#3 Fixed: 9V 3A
PDO#4 Fixed: 12V 2.25A

3) VBUS current set  |0.00 A

Plot | Message

100—
- +

Test Operation

T
o 3 10 15 20 25 30 35 40 45 Si

Show All  Clear Fit GotoEnd Save Expand

Port 1 = | GRL Web Battery Monitor W1

Lewvel [3): Source:
o L

Standby

FIGURE4.8: ADD 3RDPARTY ToOLST GRLWEBBATTERY MONITORTEST ATPORT 1 OR2 EXAMPLE
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4.3 Set Up ALIR Thermal Camera
If the FLIR Thermal Camera is selected, it will be listed in a row under Equipment List.

Note: Make suréo opentheFLIR Tools software firdbefore proceeding with enabling the FLIR
thermal camerdunctionin the GREPSP.

Note: Saving imagesf the thermal cameranhile it is running will consume mosystemmemory

1 Toset up thehermal cameréor measurements, select the row to display the configuration
section on the right panel.

1 In the configuration panel, you can assigmether to acquire data on either the Port 1 or Port
2 trace plot of the Test Operation screen or on a separate trace plot.

1 You can also select which trace data items to be shown on thegtlap the acquisition
interval andchoose to saver removeimage captures

1 Your connected thermal camera should show up in the list if connected pr&eeist the
camera and click on thgelectbutton.

1 When done, click on thEnable FLIR button at the bottom of the configuration panel to
establish connection with the thermal camera.

1 If you set to run the data acquisition on the Port 1 or Port 2 trace plot, then go to the Test
Operation screen to access it. If you set to run on a separate trace @tantaone graph
window will be displayedwhile data acquisition is running, you also have the option to view
real timehot spot imagingn a separate window

Equipment List

FLIR Thermal Monitor Settings:

ID Equipment Name Equipment IP Status

FLIR Thermal Camera Display acquire data on: | Port 1 ~ | graph

3rd Party

Acquisition Interv: | 500 | ms
Tools

[ Save Images  WARNING : Saving images consume more memory

Interval for saving image: 10| seconds

Folder path for images:

Clear all existing images on new test.

Instructions : Make sure FLIR Tools software is open before attaching the FLIR

Name IP Address Wifi Streaming Serial Number
FLIRC2 N/A N/A  FlirFileFormat 720170286

Selected Camera:

FIGURE4.9: ADD 3RDPARTY TOOLST FLIR THERMAL CAMERA

1 If running the data acquisition on the Port 1 or Port 2 tphate on the Test Operation screen
t hEeLIRGhermab t ab i s added to the existing Port
the Start button to start running data acquisition which will generate the readings for the
selected trace data items as well as the traceTwotiewreal timehot spot imaging on a
separate wi ndShowCand|l boakd osmt.d h et e tSkopdt r un,
button.
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Note: The FLIR image functionalipansupportand record up tdive thermalpoints in whichthree
of them careasilybe created anchas their own detectigpositionmodifiedby simplyclicking on the

live image itself.

Port 1

1) Get PD source caps

2) Select PDO to Request

PDO#1 Fixed: 5V 3A
PDO#2 Fixed: 7V 3A
PDO#3 Fixed: 9V 3A
PDO#4 Fixed: 12V 2.25A

3) VBUS current set |0.00 A

Plot | Message

Manual - Port as Sink

Save
PDO

[\ v

D_TIII?III

0 [ e | T 0 (
20 25 0 35 40 a5
Seconds

+
1

Port 1 = | FLIR Thermal 2

Max Temp Min Temp

Standby

Show All  Clear it GotoEnd Save Expand

Show Cam

FIGURE4.10: ADD 3RDPARTY ToOOLST FLIR THERMAL MEASUREMENTSAT PORT 1 OR 2 EXAMPLE

1 Below is an example if running the data acquisiisa standalone graph

|
FLIR Thermal 2
MaxTemp  MinTemp 1 | FLIR Thermal Monitor Settings:
= '
Camera for FLIR Thermal 2 - [m] X
Max Temp
Lege
20 Min Temp
J {
20—
10—
o—
== = | v | L | |
55 60 65 0 30 £ 2 9
el Add Point
[+]-] l S
ShowAll Clear Fit GotoEn ave—rxpana [

FIGURE4.11: ADD 3RDPARTY TOOLST FLIR MEASUREMENTSIN STANDALONE GRAPH VIEW EXAMPLE
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4.4 Set Uplnstek Power Meter

If the Instek Power Meter is selected, it will be listed in a row along with IP address under
Equipment List.

1 To make configurations to the network connectivity or set up the power meter for
measurements, select the row to display the configuration section on the right panel.
Otherwise select th€éonnectbutton to link up the power meter with t@d&kL-PSP.

1 Inthe configuration panel, you can assign whether the power meter is connected to which test

port of theGRL-USB-PD-C2/ F1 Controller or as a standalone unit, as well as IP address and
port number.

1 Upon successful connection, you can set up the AC power ratings for the power meter using
the default values or by setting new values. To set new values, set the AC voltage and line
frequency using th&) Set AC Power (V)and2) Set Frequency (Hzxliders or type in the
values.

1 Finally, click on theEnable GPM8213button to start data acquisition. If you set to run the
data acquisition on the Port 1 or Port 2 trace plot, then go to the Test Operation screen to
access it. If you set to run on a separate trace plastahelalone graph windowill appear
which is similar to the Port 1 or Port 2 graph.

Caution: For safety precautions, it is highly advised not to run both data acquisition and power
efficiency test at the same time.

Note: The Instek Power Meter setup is used for testing power efficiency and over current
protection (OCP) only.

Equipment List

GW GPM8213 Settings

1D Equipment Name Equipment IP Status
o GPM8213 192.168.255.110 Disconnected *Do NOT start the power plot if you are attempting to run Power Efficiency test

GPMB8213 Standalone
P Address |192.168.255.110

Port 23 Connect
3rd Party
Tools *For Power Efficiency and OCP
Tests Only

1) Set AC Power (V)

Enable GPM8213

2400

2) Set Frequency (Hz)
50.0

240V 50Hz

FIGURE4.12: ADD 3RDPARTY TOOLST INSTEK POWERMETER

4.5 Set UpGRL 5-Port Switch
If the GRL 5-Port Switch is selected, it will be listed in a row under Equipment List.

Note This switch function requires the GREPort Switch Board (GRIUSBPD-MULT option) to

be used which is provided as a separate accessory for thdPSRLThe GRL-Port Switch Board
consists of dive portsswitchextension fixture that is plugged in to the GBEBPD-C2 / F1
Controllerandusedto onnect wup to five Unit Under Tests
tests For more information on the GRL-PBort Switch Board, please contact
support@graniteriverlabs.com

C
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1 To set up the switch for measurements, select the row to display the configuration section on
the right panel. Otherwise select thennectbutton to link up the switch with tHéRL-PSP.

1 In the configuration panel, you can assign whigbM Port andPort path to be used on the
switch. Upon successful connection, you can then perform switching as required in the test
setupafterclicking on theEnable Automation button.If you set to perform switching on the
Port 1 or Port 2 trace plot, then go to the Test Operation screen to access it.

Equipment List

Five Port Switch Settings

ID Equipment Name
1 GRL 5 Port Switch

Equipment IP Status

3rd Party
Tools

1) Set COMPORT | COM1

‘ Connect | ‘ Find Switch COM Port |

2) Set Port to Enable

Port 1 ‘ ‘ Port 2 ‘ ‘ Port 3 ‘ ‘ Port 4 ‘ ‘ Port 5

Plot Acquired Data on: | Port 1 ¥ | Graph

Enable Automation

FIGURE4.13: ADD 3RDPARTY TooLST GRL 5-PORT SwITCH

Test Operation

Port 1

1) Get PD source caps

2) Select PDOs for IV Curve Test:
¥ PDO#1 Fixed: 5V 3A
¥| PDO#2 Fixed: 7V 3A
¥| PDO#3 Fixed: 9V 3A

Fast current step |0.500 | A

Plot | Message

T
40 50 &0 70 a0

OCP & IV Curves =

Slow current step |0.025 | A

Seconds

Port 1 = | GRL 5 Port Switch5 =

C e | I DN T

Standby

Show All

Clear Fit GotoEnd Save

FIGURE4.14: ADD 3RDPARTY TOOLST GRL 5-PORT SWITCH AT PORT1 OR2 EXAMPLE
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4.6 Set UpGRL Type-C VBUS & VCONN Shorting Board

If GRL Type-C VBUS & VCONN Shorting Board is selected, it will be listed in a row under
Equipment List.

Note This function requires th&RL TypeC VBUS & VCONN Shorting Board (GRISBPD-PWR
option) to be used which is provided as a separate accessory for thd?’GRLThé5RL TypeC
VBUS & VCONN Shorting Boammbmpriseghe following fixturesind cable

1 GRL-C2-EXT5 Extension Boardi EXT5 extensionikture for the
GRL-USB-PD-C2/ F1 Controller, used to:

o Control inputs/outputs frorthe controller
o Controlthe GRL-USB-PD-SHT2Extension Fixture

 GRL-USB-PD-SHT21 Extension ixture for the GRL-USB-PD-C2/
F1 Controller, used toonnecttda h e ¢ o rPorrlarld P@ti2d s
performexternal short circuitor VBUS and VCONN to grond using
control signals fronthe GRL-C2-EXT5 extension board.

1 F1R-IO-TBT-Cablei Thunderbolt input/outpuest @ble, used for
connectinghe GRL-C2-EXT5 extension boaravith the GRL-USB-
PD-SHT2 extension fixture

1 Support forThunderbolt powetestingusingthe GRL-USB-PD-C2/
F1 Controller(VBUS and VCONN shorting tground.

Note: Additional"GRL-USBPD-PSP licensng is required for testing with the above fixturpkease
contactsupport@graniteriverlabs.cofor purchase ordersr more information

Below is an exampleto connecthe GRL TypeC VBUS & VCONN Shorting Boaravith the GRL-
USB-PD-C2/ F1 ControllerandUnit Under TestgU U T)0 s

Pad@&if/4Ver si


file:///C:/Users/USER/Documents/GRL-PowerApp/support@graniteriverlabs.com

1 Ensure hatthe GRL TypeC VBUS & VCONN Shorting Boaris connected properly taoth
Port 1and Port 2and the Extension pooin the GRL-USB-PD-C2/ F1 Controlleras shownn
theaboveexamplebefore makingny setugonfiguration

1 To set up th&sRL TypeC VBUS & VCONN Shorting Boardn the GREPSPfor
measurements, select the row to display the configuration section on the rightfpgheael.
GRL Type-C VBUS & VCONN Shorting Boards connected to theRL-USB-PD-C2/ F1
Controller, theShort andOpen buttons will beenabledor both Port 1 and Port 2

1 In the configuration panel, you caelect theShort buttonto performVBUS and VCONN
shorting to grounadr theOpen button to reset the operatiarhen runninga test case~or
example, ifyou are runninghe6 Ma nu al T E®mmtt r aestcaSein th& Test
Operation screeusing a 5 V chargadUT, pressing th&hort button will cause the voltage
to immediately drop to O Mf the Open button is pressed, the voltage will be resetto 5 V.

Equipment List
GRL Type-C VBUS & VCONN Shorting Board Settings

D Equipment Name Equipment IP Status
1 GRL-USB-PD-PWR |* ‘ (*} C2 must be connected first in order to access the commands below

3rd Party Port 1

Tools

FIGURE4.15: ADD 3RDPARTY TooLsT GRLTYPeE-C VBUS & VCONN SHORTING BOARD
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5 Performing Testswith GRL-PSP

GRL-PSPsupportanultiple test applications and featuras listed inrSectionl.1when used with the
GRL-USB-PD-C2/ F1 Controller

Thevarious Test Casgwesented by th€RL-PSPallow youto select, configure, run and generate
reports from these tests for a variety of devices (Units Under Test os))Fdme of hese test cases
alsoallow youto perform analysis fospecific UUT features and capabilitiddore detailson these
are provided in the following subsections.

5.1 Create Custom Power Delivery (PD) Source/Sink

Thed Manual T Eomtt raod rS oouwrameauaP o rCto nd s o $ i atlowdyoutoe st Ca .
create or emulateaPD Source/Sinkor theappropriatdJUT that is connected to eitheSB TestPort
1 or Port 2 or botlof the GRL-USB-PD-C2/ F1 Controller

1. Onthe Test Case screen, seManual Control 1 Port as Sourcef testinga PD Sink UUT
or Manual Control 7 Port as Sinkif testinga PD Source UUT.

=

Connect
[ 1) Manual Control - Port as Source ]

2) Manual Control - Port as Sink

3) OCP & IV Curves

4) Power Efficiency

5) USE PD Sink Capabilities Characterization

Test Case b) Battery Charge/Drain Cycler
: 7) Multi-port Loading
8) USE PD Hub Power Passthrough Characterization

Test Operation 9) Cables E-Marker and Power Capabilities Characterization

FIGUREDL.1: SELECTTESTCASET MANUAL CONTROLT PORT ASSOURCHSINK
2. If Manual Control 7 Port as Sources selected

a. Go to the Test Operation screen aetithe Source PDO using the voltage (1) and
current (2) sliders or type in the values. If the UUT suppadgi@ammabldower
Supply power profilesselectt h RP®6heck box and enter the P D Ov@laes.To
add more than one PD@ith different voltages/currepselectt h €dbuéonon the
right and similarly set the voltage/current values for each added PDO.
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Port 1 Port 2

Manual - Port as Source Manual - Port as Source

1) Set Source PDO (V) 2) Max. Current (A) 1) Set Source PDO (V) 2) Max. Current (A)
PPS 200 3.00 ~| PPS 5.0 ~ D 0
PDO#1 Fixe:
PDO#2 Fixe

PDO#3 Fixed: 20V 3/

i PDO#1 Fixe
PDO#2 Fixe

PDO#3 PPS: (5

3) VBUS voltage set (0.03 |v 3) VBUS voltage set |5.05 |v
Plot | Message Plot | Message
+ L +
'E—_ -
= “J
Test Operation 1 n I ]
o~ o
T T T T T R | | o | | 1
0 10 20 30 40 0 60 0 10 20 30 40 L
Seconds onds
[+ ||| L |
Show All  Clear Fit GotoEnd Save Expand Show All  Clear Fit GotoEnd Sawve Expand
Port 1 Port2
Volage (V) Current (A Power (W) n Voltage (V) Current (A Power [W): n

Run Step 1/1, Port 1 as Source... Run Step 1/1, Port 2 as Source...

FIGURE 5.2 PERFORMMANUAL CONTROLT PORT ASSOURCETEST FORPD SINK UUT

b. In case you want teemovean added PDO from the list, select the specific PDO
foll owed Ibyohthdorghtbo remove all added PDOG6
the 6Clear All &6 button on the right.

c. You can also configure VBUS voltage using the VBUS voltage (3) slider or type in the
value.

d. Connect a PD Sink UUT(s) tither USB Test Port 1 or Port 2 or both of the GRL
USB-PD-C2 / F1 Controllewhere the Source is being emulated! then seledhe
bottomE] buttonto start runningvirtual connectiorio theemulatedSource Note:
You can rightclick this buttonto accessnoreé P | @ary 06 6 fBrictmnmlity as desired.

e. As the test is being run, it will generate ¥BUS and trace ploalong withvalues for
voltage, current and poweihile displayng the test statuat the bottom of the screen
Note: You can ight-click onthevoltage, current or poweralueboxto toggle
visibility, change line coloand offset of each graph line

f. You can Messagétah toswitchefrondthe graph viewo asimplified PD
protocol negotiationview.

g. You can usehehorizontal and verticacroll bars of the graphio zoom in/out,
navigateacrosghe length of the trace plot pause the running trac&dditional
function buttons below the bar allow youdontrolthe graph viewclearresetthe
graph save the current test configuration tbl@ or displaythe graph on aeparate
window.

h. At any time you want to stop the test run, selecn button.

i. To save the emulatd®D Sourceappa b i | i ti es, sel ecanthe he 6 Sa
right. To badpreviouslysavedemulated®D Sourcce apabi | i ti es, sel ec
PDO6 button on the right.
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When test is completed, tiResultsscreerwill display theUSB Power Delivery
negotiationalong with a voltage, current trace plot the respective tesbort(s) as

shown in the example belowo saveas atesteport s el ect the O6Save
at the bottom.

Port 1
Manual Control - Port as Source =
Plot
'-—H— Voltage
8
6 Power
g NTUAAN N\
S 4
2
e A 5000 | | [ s
0
5 10 m 20 25 30 3¢
Results
Points
PowerRole MessageType| Description
NONE Attach Rp_36k_900mA_Asserted
Source SourceCap FS: 5V 3A; FS: 9V 3A;
Sink GoodCRC
Sink Request PDO#2; Operational current = 3A
Source GoodCRC
Source Accept
Sink GoodCRC

FIGURE5.3: MANUAL CONTROLT PORT ASSOURCETESTRESULTSEXAMPLE

3. If Manual Control i Port as Snk is selected

a.

E Gr ani

Connect a PD &rceUUT(s) to either USB Test Port 1 or Port 2 or both of the GRL
USB-PD-C2 / F1 Controlleand go to the Test Operation screen.

Sel ectGetPDsouréelcaps butt on to acquire Source
connected UUT.

. When t he S aralistedeeleBtdahyd theséDOS ® request from the

UUT.

. You can also configure VBUS current using the VBUS current (3) slider or type in the

value.

Select thm buttonfor the Test Port emulatinge Snk to start running virtual
connectiorof the Source UUTo the emulatediBk. Note: You can rightlick this
button to access more 6Pl ayd or 6Stopb f

ivtee Labs 2020 Pade&ifl4Ver si



Port 1 Manual - Port as Sink Port 2 Manual - Port as Sink

1) Get PD source caps| 1) Get PD source caps|

2) Select PDO to Request 2) Select PDO to Request
PDO#1 Fixed: 5V 3A iw PDO#1 Fixed: 5V 3A
PDO#2 Fixed: 7V 3A PDO#2 Fixed: 9V 3A
PDO#3 Fixed: 9V 3A PDO#3 Fixed: 12V 2.25A
PDO#4 Fixed: 12V 2.25A PDO#4 PPS: (3.3~5.9)V 3A

3) VBUS current set 200 (A 3) VBUS current set  3.00  |A

Plot | Message Plot | Message
< . 20 .

1o ]
J l ol
Test Operation - f 4

H 0 H 0 5 0
ceconds e
|+|-| | ‘+|-| |

Show All  Clear Fit GotoEnd Save Expand Show All  Clear Fit GotoEnd Save Expand
Port 1 Port2
Voltage [V):  Current (Al Power (W) Voltage (V) Current (A Fower (W)
Run Step 1/1, Request PDO#1 Fixed: 5V 3A Run Step 1/1, Request PDO#1 Fixed: 5V 3A

FIGURES.4: PERFORMMANUAL CONTROLT PORT ASSINK TEST FORPD SOURCEUUT

f. Asthe test is being run, it will generate ¥iBUS and trace ploalong withvalues for
voltage, current and poweihile displaying the test status at the bottom of the screen
Note: You can rightlick on the voltage, current or power value box to toggle
visibility, change line color and offset of each graph line.

g. If you decide tswitch toanotherPDOwWh i | e t est i s run
PDO6 button or the O6Update PPSO6 b
Supply power profiles and a APDO is selected.

h. You can MWessagétalh toswitchefrondthe graph viewo a simplified PD
protocol negotiationview.

ng,

ni
utton i

I. You can use the horizontal and vertical sdoalts of the graph to zoom in/out,
navigate across the length of the trace plot or pause the running trace. Additional
function buttons below the bar allow youdontrolthe graph viewglear/reset the

graph, save the current test configuration to a file or display the graph on a separate
window.

j. At any time you want to stop the test run, selecn button.

k. If the UUT supports Programmable Power Supply power pradibelsa APDO is
requestedrom the UUT, you need to enter aimitial APDO voltageof within the
range limit when prompted as shown in the example below

PP5 prd

Flease select initial PPS voltage between 3.3

and 11V
Cancel
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|. To save théD Sourcecapabilitiesof the UUT, s el ect t he odtBeave PD
topright.

m. When test is completed, the Resusltseerwill display theUSB Power Delivery
negotiation along with a voltage, current trace plotlierrespective testoris) as
shown in the examplebelow To save as a test report, ¢
at the bottom.

Port 1

Manual Control - Port as Sink -

@
Plot
0 ——— &ZXF Power
25
20
<
. 15 LLNA] Voltage
2
) A
5, / -
Results 0

10 z-m 30

Points

PowerRoleMessageType Description

NONE Detach

NONE Attach Rp_4_7k_3A_Detected
DFP_UFP VendorDefined Discover ID;Initiator;
CablePlug GoodCRC

CablePlug VendorDefined Discover ID;ACK;
DFP_UFP GoodCRC

Source SourceCap FS: 5V 3A; FS: 15V 2A;

Sink GoodCRC

Sink Request PDO#1; Operational current = .5A
Source GoodCRC

FIGURES.5: MANUAL CONTROLT PORT ASSINK TESTRESULTSEXAMPLE

n. If you want to test another UUdsing the same PDO that you have selected, you can
select the O0Aut o .AFH2CGRUPERvlaganatiéallyaunée k b o x
test using the same PDO selected previously.
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5.2 Save/LoadPower Delivery (PD) SourceEmulation

When running theodMamsalSoQorttlddlortoBan®alnkGo At
you cansaveor loadPD Sourceemulation to be appliefbr the appropriate UUT that is connected to
eitherUSB TestPort 1or Port 2 or bottof theGRL-USB-PD-C2/ F1 Controller.

1. Onthe Test Case screen, seManual Control T Port as Sourcef testing a PD Sink UUT
or Manual Control i Port as Sinkif testing a PD Source UUT.

=)
Connect
1) Manual Control - Port as Source
@ 2) Manual Control - Port as Sink
3rd Party 3) OCP & IV Curves
Tools

4) Power Efficiency

5) USBE PD Sink Capabilities Characterization
Test Case &) Battery Charge/Drain Cycler

FIGURES.6: SELECT TESTCASET MANUAL CONTROLT PORTAS SOURCHSINK

2. Assuming the?D SurceUUT is connected tdestPort 1 of theGRL-USB-PD-C2/ F1
Controller, select thanual Control 7 Port as SinkTest Case and perform gesteps

a. Go to the Test Operation screen amdthePort1lpanel , s &étPRsourcehe 01
cap® button to acquire Source PDOO6s suppo

Port1 Manual - Port as Sink ~

[1) Get PD source caps]

2) Select PDO to Request
PDO#1 Fixed: 5V 3A e
PDO#2 Fixed: 7V 3A
PDO#3 Fixad: 9V 3A
PDO#4 Fixed: 12V 2.25A

FIGUREL.7: PORT ASSINK TESTT ACQUIREPD SOURCECAPS

b. Save thé®D Source epabilities of the UUTto afileby sel ecting t he
buttonon the top right.

(@}
N

Manual - Port as Sink -
i Save
¢ Please Input file name (brand+model name) -
| The file will be saved to the I
CAGRL\PowerTestApp\DUT! directory.
| — / Cancel ||
|27W PD2 Charger
\ B

FIGURES.8: PORT ASSINK TESTT SAVE PD SOURCECAPS
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3. OnPort 2 panelof theTest Operation screeselect théMlanual Control i Port as Source
Test Casdrom the top droglown menuand perform the following steps:

a. On thePort 2 panel, selectthé L o a d

PDOOG

Sourcecapabilities that was saved in step 2 (b)

but caamhhenWDh@&sr i

Select DUT file

T <« GRL » PowerTestApp » DUT

Organize * Mew folder

IS
@ OneDrive Mame

[ Thiz PC
B 30 Objects
[ Desktop
=] Documents
4 Downloads
J! Music

=] Pictures

‘am Local Disk (C)

- USB Drive (D:)
v o«

=| 27TW PD2 Charger.txt

J] Search DUT

X

=+ M @

Date modified

06-Mar-2020 1:41 PM

File name: | _tmp1.xt

v ‘ Text files (*.tct)

Type

Text Document

>

~

Cancel

Port 2
1) Set Source PDO (V)
M pPs |50 | ~ 150 3.00

PDO#1 Fixed: 5V 3A
PDO#2 Fixed: 9V 3A
PDO#3 PPS: (5~15)V 3A

3) VBUS voltage set |(0.00 |y

Plot | Message
20~

Manual

2) Max. Current (A)

- Port as Source

Show All

FIGURE5.9: PORT ASSOURCETESTT LOAD PD SOURCECAPS
b. Connect a PD Sink UUT(s) fhestPort 2where the Source is being emulated and then

T o CprrTprT
1 106 108 110 112

Clear Fit GotoEnd Save

LR e e
114 16 118 120

Expand

select the bottorE] button to start running virtual connection to the emulated

SourceNote: Youcanright | i ¢ k

functionality as desired.

this but

t on

to

access

c. As the testis being run, it will generate ¥IBUS and trace ploalong withvaluesfor
voltage, current and poweihile displaying the test status at the bottom of the screen.
Note: You can rightlick on the voltage, current or power value box to toggle
visibility, change line color and offset of each graph line.

Messagdtal tostvitchefrond the graph viewo a simplified PD
protocol negotiationview.

d. You

can

e. You can use the horizontal and vertical sdoalts of the graph to zoom in/out,
navigate across the length of the trace plot or pause the running trace. Additional
function buttons below the bar allow youdontrolthe graph viewglear/reset the
graph, save the current test configuration to a file or display the graph on a separate

window.

f. At any time you want to stop the test run, seIecn button.
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Port 2

Manual - Port as Source

1) Set Source PDO (V) 2) Max. Current (A)
+ PPS 5.0 ~ 15.0 3.00
PDO#1 Fixed: 5V 3A +

PDO#2 Fixed: 9V 3A

PDO#3 PPS: (5~15)V 3A oo
PDO

3) VBUS voltage set (0.02 |y

Plot | Message

1 +
10— ,[ -
0— Z

I LI | | LI | | LI | | LI | | L} | [} I LI I [ I LI | I LI |

0 5 10 15 20 25 20 35 40 45 E

seconds

+ -

Show All  Clear Fit GotoEnd Save Expand
Port 2 =

Woltage (V) Cwurrent (&) Power (W) n

Run Step 1/1, Port 2 as Source...

FIGURE5.10: PORT ASSOURCETESTT RUN PD SOURCEEMULATION

5.3 Search for Source Over CurrentProtection Thresholds and Identify
Voltage-Current Relationship Problems

Thé&/Carved Test Cas daetarhinethev@veryCorent Pratection (O@gsholds
andgenerateCurrentVoltage (FV) curveplots for theSourceUUT that is connected to eitheiSB
TestPort 1or Port 2 or botlof theGRL-USB-PD-C2/ F1 Controller

The GRL-PSPfirst negotiates a power contract for every PDO supported byie and increases
the load gradually to find the threshold where OCP kicks in and voltage and current start to drop for
safety reasons.

1. Onthe Test Case screen, sef@€@P & |V Curves.

[ 3) OCP & IV Curves ]

— 4) Power Efficiency|

5) USB PD Sink Capabilities Characterization
Test Case 6) Battery Charge/Drain Cycler

FIGURES.11: SELECTTESTCASET OCP& IV CURVES
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. When

Connect a SurceUUT to either USB Test Port 1 or Port 2 or both of the @RB-PD-C2 /
F1 Controllerand go to the Test Operation screen.

Sel ectGetPbsouréelcaps but t on t

connected UUT.

t he
for I-V curves

(0]

acquire

Source PDC(

S o ur c eele&tdand thesddDO@ ® tequsst frord the WBJTO test

You can alsananuallyconfigure the fasand slow current stepvhich will be used during the

test run to search fahe OCP thresholdimit.

Select thE button for the Test Port(s) attached with the UUT to start the testiate:

Youcanrightc | i ck t hi s

button

to

access more OPI a

A OCP prompt will show up where you can configuredtatingpointof current that will
cause theurrent step size fprogressively reduce as it locate OCP thresholdimit.

acp

Part 2: At what current do you want to start
searching for OCP trigger? (incremental current
load step will reduce starting at this current)

ped

Cancel

2

Test Operation E / /

Port 1 OCP & IV Curves

1) Get PD source caps

Fast current step |0.500 | A Slow current step |0.025 | A

Plot | Message

Port 2

1) Get PD source caps

PDO#4 PPS: (3.3~5.9)V 3A

Fast current step |0.500 | A

Plot | Message

OCP & IV Curves

Slow current step 0.025 | A

Port1

Voltage Vi Current (A} Power (W)

o BN e

Run Step 2/4, PDO#2 Fixed: 7V 3A

Port 2

Voltage (V):  Current (A} Power (W)

Run Step 2/5, PDO#2 Fixed: 9V 3A

FIGURES5.12: PLOT IV CURVESAND TESTOCPLIMITS FOR SOURCEUUT

As the test is being run, it will generake trace ploand valus for voltage, current and
powerwhile displaying the test status at the bottom of the scN@te: You can righiclick on
the voltage, current or power value box to toggle visibility, change line color and offset of

8.

E Gr aRniivtea

each graph line.

You can
negotiationview.

Labs 2020

Messagétalh toswitchefrond the graph vievio a simplified PD protocol
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10.You can use the horizontal and vertical sdpalts of the graph to zoom in/out, navigate across
the length of the trace plot or pause the running trace. Additional function buttons below the
bar allow you tacontrolthe graph viewclear/reset the graph, save the current test
configuration to a file or display the graph on a separate window.

11. At any time you want to stop the test run, selecu button.

12.When test run has completetwill report outall the PDO's supported by th&JT and their
OCP thresholdgunder the OCP & IV Curves tab)hetest resultsill alsoproducean +V
curve which graphically shows the relationship between voltage and current for each PDO.
For manyU U T &hat support PPS (Programmable Power Supply), currenbéaill behavior
may be reflected through the&/lIcurvewhere as the current increases beyond the OCP
threshold, the voltage startsdorvebend down rather than immediely shutting offFor

UUTO s

w-PRS lsuppodhe voltagewill most likely shut offimmediatelyonce the

current increases beyond the OCP threshidigse two scenarios are shown in the following
test esults example:

Results

Port 1 Port 2
PDO VAC|0CP|Percen tage
PDO21 Fixed: SV 3A 3.41 113.7%
PDO#2 Fixed: 7V 34 3.37 112.4%
PDO#3 Fixed: OV 34 3.36 111.9%
PDO#4 Fixed: 12V 2.254 2.47 109.6%
IV Curve
12 - — PDO
PDO =22
— PDO #3
—e— PDO
10
2 s

Current

PDO WVAC|OCP Percentage

PDO#1 Fixed: 5V 34

PDO#£2 Fixed: 9V 34

PDO#3 Fixed: 12V 2.254
PDO#4 PPS: (3.3~5.9)V 34
PDO&5 PPS: (3.3~11)V 2.454

IV Curve

3.35 111.7%
3.35 111.7%
2.48 110.1%
3.31 110.3%
3 134.8%

Current

FIGURES.13: RESULTSEXAMPLE T IV CURVES AND OCPLIMITS FOR SOURCEUUT

13.To savea report of the test resulis the specifiedile directory,

s el e c Reporth e

6 Save

buttonat the bottom the Results scremd enter the file name to save as

E Gr aRniivtea

[ save Report

Please Input file name
(The file will be saved to the CAGRL\PowerTestApp
“Report\ directory)

File Mame

K

Cancel

Change Folder

X

| TestReport_DUTT

Labs 2020

Padeo74Ver si



5.4 Test Power Efficiency for Source UUT

The 6Power

Ef ficiency 0 iftheS3otrce OdTsneetsastahdardv s

you to

requirement$or power efficiencytest For this test you will need to connectexternal ACpower

supply or pwermeterto the setupThe GRL-PSPcan use th&RL-USB-PD-C2 / F1 Controller

integrated with the GW Instek APRLO0 programmable AC power supply GPM8213 power

meterto compare th&UT's power output vs power input so that power efficiency can be measured
and compared to regulatory limits from United States of Energy (DOE) Level VI or European Union's
CoC Tier 2 requirement3he power efficiency testsan be repeatddr different PDO's, current load
conditions, and different AC input rangesovidinga complete picture of power efficiency ranges

across all different usage

BEEIOS.

1. On the3rd Party Toolsscreenset upthe connection and configure AC measurementthior
external AC power supplGW Instek APS7100 or power meterGW InstekGPM-8213)to
be usedAn example is as shown below.

Equipment List

GW APE7100 Settings

1D Equipment Name

0 APE7100

3rd Party
Tools

Equipment IP
192.168.255.110

Status

Disconnected

IP Address |192.168.255.110

Port 2268

*For Power Efficiency and OCP
Tests Only
1) Set AC Power (V)

80.0

L]

2) Set Frequency (Hz)

(%l
m
j

50.0

[ 90V 47Hz

[ 120v 60Hz
[ 220V 50Hz
[ 284V 63Hz

*Do NOT start the power plot if you are attempting to run Power Efficiency test

Port 2

Connect

Turn Output ON

Enable APE7100

FIGURE5.14: CONNECT TOAC POWER SUPPLY FORPOWEREFFICIENCY TESTS

2. On the Test Case screen, sekatver Efficiency.

3rd Party
Tools

3) OCP & IV Curves

4) Power Efficiency '

5) USB PD Sink Capabilities Characterization

&) Battery Charge/Drain Cycler

FIGURES.15: SELECTTESTCASET POWEREFFICIENCY

3. Connect a BurceUUT to either USB Test Port 1 or Port 2 or both of the @FR3B-PD-C2 /
F1 Controllerand go to the Test Operation screen.

4. You shoul

d see

al | the Source

PDOO s

support

5. Select thE button for the Test Port(s) attached with the UUT to start the tedtlaie:

You can righic | i

E Gr aRivtee L a

ck thi

bs 2020

S button to

access

more OPI a

Padedi74Ver si



Port 1

Power Efficiency =

PDO#1 Fixed: 5V 3A
PDO#2 Fixed: 7V 3A
PDO#3 Fixed: 9V 3A
FPDO#4 Fixed: 12V 2.25A

Plot | Message

20—
Test Operation 4
0

_I LI I e I L I LI I e I LI | I i I I LI | | LI | | i I I LI | | i
1] 10 20 30 40 S0 80 70 a0 j=lu) 100 110
Seconds

- |

Show All Clear Fit GotoEnd Save Expand

Port1 = | GPMB213 0

Voltage (V) Current (&) Power (W) E

Standby

FIGURES.16: TESTFORPOWER EFFICIENCY FOR SOURCEUUT

6. As the test is being run, it will generate trace plot along with valuésr voltage, current

and powemhile displaying the test status at the bottom of the schéatie: You can right

click on the voltage, current or power value box to toggle visibility, change line color and
offset of each graph line.

.You can Messagétah toswitchefrondthe graph viewo asimplified PD protocol
negotiatiorview.

. You can use the horizontal and vertical sdpalts of the graph to zoom in/out, navigate across
the length of the trace plot or pause the running trace. Additional function buttons below the
bar allow you tacontrolthe graph viewglear/reset the graph, save the current test
configuration to a file or display the graph on a separate window

9. At any time you want to stop the test run, selecn button.

10.When test run has completegwill display thepower efficiency levels comparing DoE Level

VI and CoC Tier 2 limitalong with acorrespondindrace plotasshownin thetestresults
examplebelow:
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PDO WAC Loading t‘::} ?‘:; Efficlency Dlj'f“;':] ngr:dn E“’ﬁ;:]';r: M‘a:‘r:q;:bn
PDO#] Fixad: 5V 34 o0V 47HZ 0% NA 315 WA 01w TIEY 0.075W 63.5%
PLO=1 Fivad: 5V 34 e 4FHz 104 1.32  1.68 78.5% 84.15% -5.7% 84.53% 6%
PDO=1 Ficed: SV 34 a0V 47Hz 25% 368 442 815% 9137 2.0% 81.820% 1.8%
PDO=1 Fixed: 5V 3A ooV 47Hz 50% 7.27 875  811%  8LI1% 1.8% B1.75% 1.4%
POOZ1 Flxad: 5V 34 ooy 47Hz 75% 1082 13.27 B1.6%  81.24% 0.3% B1.68% -0.1%
PDO®] Fixad: 5V 34 o0y 47Hz 100% 1433 1804  79% 81.18% -2.2% §1.62% -2.8%
PDO®1 Fixed: 5V 34 3?::: Average Values 5 .0 774 pLIm  ELow -0.7%  BL3I% -1.1%
PDO#2 Fixad: BV 34 o0y 47Hz 0% NA D95 HA 01w -374.5%  0.07SW -533%
BLO=E Fivad: 9V 34 a0 4FHz 104 2.6 .34 EEr ] 85.63% -8.9% 87.3% -0, 6%
PDO=2 Ficed: 8y 34 SO0V 47Hz 25% 656 702 B4t B5.62% .2.2% 87.29% -2.8%
PDO=Z Fixed: BV 34 a0V 47Hz 50% 13.25 1538 88.0%  85.6% -0.5% 87.27% -1.2%
PDO=2 Flead: oV 34 ooy 47Hz 75% 1979 2336 B4 96.5E% -1.9% 57.25% -2,5%
POO#2 Fixad: OV 34 a0y 47Hz 100% 26,28 31E5 8258  95.56% -3.1% §7.22% -4, 7%
PDO®2 Fixed: 9V 34 gg:z Average Values 13 05 338 s B6.6% -3.5%  B7.3% -4.2%
PDO#3 Fiead: 12V 2,254 D0V 47Hz 0% NA 14 WA 0.1W -519.6%  0.07SW -B52.4%
PDO=3 Fivad: 12V 2,254 00V 47Hz 10% 241 335 TaIwm 96.43% 1485 B7.31% -15.1%
PDO=3 Fived: 12V 2254 S0V 47Hz 25% 632 7.7 B1.8%  95.62% 4704 27.30% 5,40
PDO=3 Fixed: 12V 2,254 00V 47HZ 50% 13.46 15.67 85.9%  86.61% -0.7% 87.20% -1.4%
PDO=3 Fleed: 12V 2,254 90V 47HZ 75% 19.85 23.06  B6% 55.6% -0.5% B7.27% -1,3%
PDO#3 Fixed: 12V 2,254 90V 47Hz 100% 26,58 3127 85% 85.55% -1.8% 57.26% -2.2%
(& Fixed: i W Average Val
POOS Fixad: 12 Aohg  fwersgoVeluet 1373 1376 §2.2% B6.6%  -4.4%  B7.3% -5.1%

Power Efficiency Summary

== 00 47HZ 5V 34
85 = D0V 470z OV 34
== GV 47HZ 12V 2.254
3
@
[ BD
F
L
i
i
73

FIGURES.17: RESULTSEXAMPLE T POWER EFFICIENCY LEVELS OF SOURCEUUT

5.5 Analyze PDSink Capabilities

The 6USB PD Sink Capabilities Characterizati on
power behavior of the PD Sink UUT that is connected to ellls#8 TestPort 1or Port 2 or botlof
the GRL-USB-PD-C2/ F1 Controller.

The GRL-PSPfirst negotiates a power contract emulating the Source to determinb tBmlP
capabilities of th&JUT. The USBPSPthen reports out the voltage and current supported bytHe
for each of the Source PDO's advertised tdibd .

1. Onthe Test Case screen, seléSB PD Sink Capabilities Characterization

S TLWWET LITTCTETTILY

( 5) USB PD Sink Capabilities Characterization ]

Test Case 6) Battery Charge/Drain Cycler

FIGURES5.18: SELECTTESTCASET USBPD SINK CAPABILITIES CHARACTERIZATION
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2. Go to the Test Operation screen and connect the PD Sink UUT tolé8BerestPort 1or
Port 2 or bottof the GRL-USB-PD-C2/ F1 Controller. The Controller Test Port will act as
the Source provider for the attached Sink UUT.

3. The Source will advertise power profiles over a list of PDO's to be requested by the Sink

UUT.Youc an s el

ect

speci fic

PDObGs wusi

ng

4. You can also configurthe delayin secondsising theDelayinputslider or type in the value.

5. Select thE button for the Test Port(s) attached with the UUT to start the testate:
t his

Youcanrightt | i c k

button

t o access mor e

Port 1

v P

<

¥ PDO#5 Fixed: 9V 3A

PDO#6 Fixed: 10V 3A

Delay: 9.00 s

Plot | Message
Test Operation -

PD Sink Capabilities

Port2 PD Sink Capabilities

PDO#9 Fixed: 13V 3A
¥/ PDO#10 Fixed:

¥| PDO#11 Fixed: 15V 3A

Delay: 1300 |

Plot | Message

Run Step 9/14, Test Request 15V 34

+ + + +

f [: . J I ] ,V
oo = | | 1 A R S S L L L L B
30 a0 50 60 0 20 o0 100 110 20 40 &0 20 100 120 140 160 180 200

cnds Seconds
[I-] | N |
Show All Clear Fit GotoEnd Save Expand Show All Clear Fit GotoEnd Save Expand

Port1 Port2

Voltage [V):  Current (A} Power [W}. Voltage [V):  Current (A} Power [W)

Cocos Looea Juson] sonv Lo Jaren]

Run Step 13/14, Test Request 19V 3A

FIGURES.19: ANALYZE PD SINK CAPABILITIES OF PDSINK UUT

6. As the test is being run, it will generaeoltage, currerand powetrace plot which
graphically shows the voltageurrentand powerequested by th6UT for each advertised
Source PDO throughout the power negotiatiinthe same timealues for voltage, current
and powewill also be generated while the test status is displayed at the bottom of the screen.
Note: You can rightlick on the voltage, current or power value box to toggle visibility,
change line color and offset of each graph line.

7. You <can
negotiatiorview.

Messagéata todwitcle from the graph viewo a simplified PD protocol

their [

6Pl a

8. You can use the horizontal and vertical sdpalts of the graph to zoom in/out, navigate across
the length of the trace plot or pause the running trace. Additional function buttons below the
bar allow you taontrolthe graph viewcglear/reset the graph, save the current test
configuration to a file or display the graph on a separate window

9. At any time you want to stop the test run, selecn button.

10.When test is completethe testresultwill i ndi cat e

which Source

selected and what current was pulled by the Sink UUT at each voltagal@wgith a
voltage, current trace plasshownin the examplebelow.
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USB PD Sink Capabilities Characterization &
Siniccap|voltage|Current Plot
SV 5.06 0.48
&V 5.06 0.45
7V 5.07 0.44 40
8v 5.04 0.43
av 9.06 0.62
10V 5.04 0.47 e
11v 5.06 0.57 T
12v 5.04 0.42 I
13V 0.02 7.25 2
14V 1.73 7.25 — B Power—
15V 1.73 7.25 10
16V 1.73 7.25 F.
1T \
17v 1.73 7.25 ol =T 4BE] voitage —
18V 173 725 200 400 600 &00
i9v 1.73 7.25 746.87
20V 1.73 7.25 Points

FIGURES.20: PD SINK CAPABILITIES TESTRESULTSEXAMPLE

5.6 Perform Battery Cycling for Dual Role Power Based Devices

The 6Battery Charge/ Drain Cyclerd Test Case al
battery based devices with dual role power (DRP) capabilities such as power banks or certain phones.
A DRP device is able to supply powerdinerdevicesas well axonsume powelior own charging,

acting as both a Source and a Sink.

The GRL-PSPcanusecertainthird partythermal imaging toolsuch ag-LIR to measure the heat
emitted by thd®RP UUTand producéemperature heat map graphsdtdPDO'ssupported by the
UUT.

1. Onthe Test Case screen, seiattery Charge/Drain Cycler.

] T OVEET CTTTCT=TICy

5) USB PD Sink Capabilities Characterization

Test Case [ &) Battery Charge/Drain Cycler ]
7) Multi-port Loading

FIGURES.21: SELECT TESTCASET BATTERY CHARGE/DRAIN CYCLER

2. Go to the Test Operation screen and configure the charge/drain cycle change based on
reaching time limit.

3. Configure the cycle count based on whether to start off with charging or draining the battery.

4. Connect the battery based DRP UUT to eith8B TestPort 1or Port 2 or botlof the GRL-
USB-PD-C2/ F1 Controller. The Controller Test Port will act as the Source/Sink for testing
the attached Consumer/Provider port of the DRP UUT accordingly.

5. Select thE button for the Test Port(s) attached with the UUT to start the testiate:
Youcanrighic | i ck this button to access more 0PIl a
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Test Operation

Port 1 Battery Cycler Port2 Battery Cycler

1) Cycle change  '® Time 0 h|0 m10 | s 1) Cycle change '® Time 0 h 0 m10 | s

® Charge first
Drain first =

Charge first

2) Cycle coun ]
2 Cycle count 4 pygin first

2) Cycle count

Plot | Message Plot  Message

Ny

o
R R R AR R L G A ERE

14 15 12 20 22 24 26 2 30 3z 34 36
[+l

Port1

Port 2

Voltage [V Current (Al Power (W} Voltage [V Current (&) Power (W)

sor [ oo [osm] 0| o =
Charge... Drain...

FIGURES.22: PERFORMBATTERY CYCLING FORDRPUUT

6. As the test is being run, it will generdte trace plot along with valuésr voltage, current

.You

and powemhile displaying the test status at the bottom of the schéatie: You can right
click on the voltage, current or power value box to toggle visibility, change line color and
offset of each graph line.

can
negotiationview.

. You can use the horizontal and vertical sdpalts of the graph to zoom in/out, navigate across
the length of the trace plot or pause the running trace. Additional function buttons below the
bar allow you tacontrolthe graph viewglear/reset the graph, save the current test
configuration to a file or display the graph on a separate window

Meassagétalh tostwitchefrond the graph vievio a simplified PD protocol

9. At any time you want to stop the test run, seIeC'uabutton.

10.When test is completed, the tessultscan be usetb detectany abnormal protocol or power
behavior from the UUT as well as hot spthioughtemperature heat map graplsngthird
partythermal imaging toolgexample as below):

FIGURE5.23: PERFORMTHERMAL ANALYSIS ONDRPUUT EXAMPLE
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5.7 Test Power Load Per Output Port of Multi-Port Source Devices

The oOopMwurlttiLoadi ngd Test Case allows you to ver
with multiple port configuration such as a mydtirt charger is able to supply power independently to

any connected Sink device. For this test the Source pba multiport UUT will be connected to

both USB Test Port 1 and Porb2the GRL-USB-PD-C2/ F1 ControllerFor every PDO supported

by theUUT, theGRL-PSPwill increase the load gradually for tbennected Sourgaorts to detect

any power loss at tHaghest load limit for each port.

1. On the Test Case screen, seMatti -port Loading.

I POWET TITICTETICY

5) USE PD Sink Capabilities Characterization
Test Case &) Battery Charge/Drain Cycler

7) Multi-port Loading ]

8) USE PD Hub Power Passthrough Characterization

FIGURE5.24: SELECTTESTCASET MULTI-PORTLOADING

2. Go to the Test Operation screen and connect the Source UUT ports WSibirestPort 1
and Port 2f theGRL-USB-PD-C2/ F1 Controller. The Controller Test Ports will act as the
Sink for the attached Source UUT.

3. You can also configure VBUS current using the VBti@rent(3) slider or type in the value

4. Select thE button to start the test ruNote: You can rightlick this button to access more
OPl ayé or O0Stopdé functionality as desired.

Port 1 Multi-port Loading Port 2

PDO#1 Fixed: 5V 3A
PDO#2 Fixey
PDO#3 Fixed: 9

PDO#4 Fixed: 12V 2.25A

PDO#1 Fixed: 5V 3A
PDO#2 Fixed: 9V 3A
PDO#3 Fixed: 12V 2.5A
PDO#4 Fixed: 15V 2A
PDO#5 Fixed: 20V 1.25A

3) VBUS current set |3.00 A

Plot | Message Plot | Message
Test Operation e o
o — + 4 +
20—
= | ]
o LL— ol
T 1 I T | oy T I T | S TR I e B B B B R
o 5 1 1 20 = 30 EH a0 4 5 o 5 10 15 20 5 30 EH 40 a5 5
Seconds Seconds
[+]-1 B EE |
Show All  Clear Fit GotoEnd Save Expand Show All  Clear Fit GotoEnd Save Expand
Port 1 Port 2
Voltage (Vi Current (&) Fowsr (W] Woltage (Vi Current (&) Fower (W]
Run Step 2/4, Request PDO#2 Fixed: TV 34 Run Step 6/25, Request PDO#1 Fixed: 5V 3A

FIGURE5.25: VERIFY POWERLOAD PER SOURCEPORT OFMULTI-PORTUUT

5. As the test is being run, it will generate trace plot along witthe valuesfor voltage, current
and powemvhile displaying the test status at the bottom of the schN&tie: You can right
click on the voltage, current or power value box to toggle visibility, change line color and
offset of each graph line.
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6. You can Messagdtalh toswitchefrondthe graph vievio asimplified PD protocol
negotiationview.

7. You can use the horizontal and vertical sdpalts of the graph to zoom in/out, navigate across
the length of the trace plot or pause the running trace. Additional function buttons below the
bar allow you tacontrolthe graph viewclear/reset the graph, save the current test
configuration to a file or display the graph on a separate window

8. At any time you want to stop the test run, selecu button.
9. If testing USB TypeA ports on the UUT, make suretgethe USB TypeA to TypeC cable.

10.When test is completed,will report outthevoltage, current and load limits for all the PDO's
supported by th&JUT along withvoltage, current trace pkftor each porasshownin the
following example:

| ____Porti_PDO_____| ___Port2 PDO____|Portl_VoltagelPortl_CurrentiPort1_Loading|Port2_Voltage Port2_Current/Port2_Loading|
PowerApp.listBoxItem 0.05 0.02 100% (0W)
PDO#1 Fixed: 5V 2A PDO#1 Fixed: 5V 3A 0.06 0.02 139.05% 4.86 2.99
PDO#1 Fixed: 5V 2A PDO#2 Fixed: 9V 3A 0.05 0.02 122.22% 8.86 3
PDO#1 Fixed: 5V 2A PDO#3 Fixed: 12V 2.25A 0.05 0.02 122.22% 11.92 2.26
PowerApp.listBoxItem 8.97 2.98 100% (26.7W)
PDO#2 Fixed: 9V 3A PDO#1 Fixed: 5V 3A 8.97 2.99 100.24% 4.87 2.99
PDO#2 Fixed: 9V 3A PDO#2 Fixed: 9V 3A 8.97 2.99 100.24% 2.86 2.99
PDO#2 Fixed: 9V 3A PDO#3 Fixed: 12V 2,25A 8.97 2.99 100.12% 11.91 2.25
PowerApp.listBoxItem 11.95 2.24 100% (26.8W)
PDO#3 Fixed: 12V 2.25A PDO#1 Fixed: 5V 3A 11.95 2.25 100.11% 4.85 2.98
PDO#3 Fixed: 12V 2.25A PDO#2 Fixed: 9V 34 11.95 2.24 09.040% .86 2.99
PDO#3 Fixed: 12V 2.25A PDO#3 Fixed: 12V 2.254 11.95 2.25 100.16% 11.02 2.26
PDO#1 Fixed: 5V 34 4.86 2.98 100% (14.5W)
PDO#1 Fixed: 5V 3A PDO#1 Fixed: 5V 34 0.06 0.02 4.86 2.99 100.12%
PDO#2 Fixed: 9V 3A PDO#1 Fixed: 5V 34 8.97 2.99 4.87 2.99 100.28%
PDO#3 Fixed: 12V 2.25A PDO#1 Fixed: 5V 34 11.95 2.25 4.85 2.98 99.86%
PDO#4 PPS: (3.3~5.9)V 34 PDO#1 Fixed: 5V 34 0] 0 0 o] 0%
PDO#5 PPS: (3.3~11)V 2.45A PDO#1 Fixed: 5V 34 0] 0 0 o] 0%
PDO#2 Fixed: 9V 34 8.86 2.99 100% (26.5W)
PDO#1 Fixed: 5V 3A PDO#2 Fixed: 9V 34 0.05 0.02 8.86 3 100.24%
PDO#2 Fixed: 8V 3A PDO#2 Fixed: 9V 34 8.97 2.99 8.86 2.99 100%
PDO#3 Fixed: 12V 2.25A PDO#2 Fixed: 9V 3A 11.95 2.24 8.86 2.99 100%
PDO#4 PPS: (3.3~5.9)V 3A PDO#2 Fixed: OV 3A 0 0 0 0 0%
PDO#5 PPS: (3.3~11)V 2.45A PDO#2 Fixed: OV 3A 0 0 0 0 0%
PDO#3 Fixed: 12V 2.25A 11.82 2.26 100% (27W)
PDO#1 Fixed: 5V 3A PDO#*3 Fixed: 12V 2.25A0.05 0.02 11.82 2.26 100%
PDO#2 Fixed: 9V 3A PDO#*3 Fixed: 12V 2.25A 8.97 2.99 11.91 2.25 99.47%
PDO#3 Fixed: 12V 2.25A PDO#*3 Fixed: 12V 2.25A4/11.95 2.25 11.82 2.26 99.84%
PDO#4 PPS: (3.3~5.9)V 3A |PDO#3 Fixed: 12V 2.25A 0 0 0 0 0%
PDO#35 PPS: (3.3~11)V 2.45A PDO#3 Fixed: 12V 2.25A 0 0 0 o] 0%
@ = @ = ik
Plot plot
2 e . 1 N FER e o e
—— Power —— Power
20 20
T s T 15
> " VD\IagE s . | | ’_‘ —
m —Vohage
h ﬂ 5 # il
. —-/~lf t ; - f_‘ | |._i‘J.1 [—‘ 1
20 0 54 26 80 20 40 56271 80
Points Points

FIGURES.26: RESULTSEXAMPLE T MULTI-PORT SOURCEPOWERLOAD
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5.8 Test Capabilities and Power Budget oPD Passthrough Huls

T h &SBOPD Hub Power Passthrough CharacterizétionT e s t

C a s adetarhindgloew s

y ou

passthrouglipowerfor each separatutput and input portsf USB TypeC/PD passthrough hub
U U T .&er every PDO advertised into tb®T, the GRL-PSPincreases the load gradually for each
port to detect any power loss through the voltage and current that were passed through at their

corresponding load limits.

1. Onthe Test Case screen, selé&B PD Hub Power Passthrough Characterization

5) USE PD Sink Capabilities Characterization
&) Battery Charge/Drain Cycler
7) Multi-port Loading

(

8) USE PD Hub Power Passthrough Characterization

)

Test Operation

9) Cables E-Marker and Power Capabilities Characte

rization

FIGURESL.27: SELECTTESTCASET USBPDHuB POWERPASSTHROUGHCHARACTERIZATION

2.

Connectthe Sink port o PD passthrough hubUT to USB Test Port and the UUT Source

port toTestPort 2 of the GRIUSB-PD-C2 / F1 Controlleand go to the Test Operation
screenThe Controller Test Pawill act as the SourcandSink for testing the attached
ConsumerndProvider pors of thehubUUT accordingly.

The Source will advertise power profiles over a list of PDO's to be requested by the Sink.

If testing USB TypeA ports on thehubUUT, add loads orthe USB TypeA hub.

OPl aydé or

functi onal

ity

You can also configurthe delayin secondsising theDelayinputslider or type in the value.

Select thE button to start the test ruNote: You can rightlick this button to access more
6Stopbo

as desired.

Port 1

Plot | Message
Test Operation

PD Hub Power Passthrough

Port2

PDO#1 Fixed: 5V .5A
PDO#2 Fixed: 9V 2.18A
PDO#3 Fixed: 12V 2.38A
PDO#4 Fixed: 15V 2.51A
PDO#5 Fixed: 20V 2.63A
PDO#6 Fixed: 20V 4.63A

Delay: 1000 | ¢

Plot | Message
40—

5

ol o

M_AEB‘:B:HQA

20—

o—
L R R R e R
0 H 10 15 E 5 0 E @ 2

Seconds

Port 1

Voltage [W):  Current (A]:  Power (W}

Run Step 1/1, Port 1 as Source...

Show All  Clear Fit GotoEnd Save

Expan:

Port 2

Voltage Vi Current (A} Power (i)

Run Step 5/6, Request PDO#5 Fixed: 20V 2.63A...

| L

FIGURES5.28: TESTCAPABILITIES AND POWERBUDGET OFPD PASSTHROUGHHUB UUT
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7. As the test is being run, it will generale trace plot along witthe valuesfor voltage, current
and powemhile displaying the test status at the bottom of the schéatie: You can right
click on the voltage, current or power value box to toggle visibility, change line color and
offset of each graph line.

8. You can Messagétab toswitechefrondthe graph vievto a simplified PD protocol
negotiatiorview.

9. You can use the horizontal and vertical sdoalts of the graph to zoom in/out, navigate across
the length of the trace plot or pause the running trace. Additional function buttons below the
bar allow you tacontrolthe graph viewclear/reset the graph, save the current test
configuration to a file or display the graph on a separate window

10. At any time you want to stop the test run, selecu button.

11.When test run has completetwill report out the voltage, current and load limits for all the
PDO's advertised into tRéUT for each portvith corresponding voltage, current trace pkds
shownin the examplebelow.

Portl PDO Port2 PDO Portl (V) Pori2 (V) % Portl (A) Pori2 (A) %

PDO#1 Fixed: 5V 3A |PDO#1 Fixed: 5V .54 5.06 4.89 96.6%|1.01 0.49 48.4%
PDO#2 Fixed: 9V 3A |PDO#2 Fixed: 9V 2.18A [5.02 8.6 95.3%|2.47 2.19 88.7%
PDO#3 Fixed: 12V 3A|PDO#3 Fixed: 12V 2.38A(12.03 11.57 96.2%|2.63 2.38 90.8%
PDO#4 Fixed: 15V 3A|PDO%4 Fixed: 15V 2.514|15.03 14,55 96.8%|2.72 2.51 92.3%
PDO#5 Fixed: 20V 3A|PDO#5 Fixed: 20V 2.63A(20.02 19.53 97.5%|2.82 2.64 93.5%
PDO#6 Fixed: 20V 5A|PDO#6 Fixed: 20V 2.63A(20.02 19,52 97.5%|2.84 2.64 92.9%

@, = . @ = .
Plot Plot

0.06 m&’nltzge = Voltage Power = Voltage
\ # ' \ ’ ’ V \ ‘ Current 25 |_ Current
0.05 Power Power
20
0.04
z T s
< 0.03 e
2 S | GIET] votace
0.01 5
2.26
ﬂ Power 0
5 10 m 20 25 0 5 10 15 m-a 25 30

Points Points

FIGURES5.29: RESULTSEXAMPLE T POWERPASSTHROUGHAND LOADSOFPDHuB UUT
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5.9 TestE-Marker and Power Capabilities ofUSB TypeC Cables

T h €ables EMarker and Power Capabiliti€gsh ar act er i zati ono

Test Case

capabilities olUSB TypeC cableU U T that hae a USBPD electronic marking chipn each cable
which indicates through USBD messaging its capabilities and vendor information. Such cables are
known as Electronally Marked or E-Marker cableswhereyou canverify if the advertised data and
power capabilitie®f the cable meet compliancalong withvendorinformation and modetersions

through this Test Case

1. Onthe Test Case screen, sefeables EMarker and Power Capabilities

Characterization.
B TLWET LIIILI'.‘_‘IIL}'
5) USE PD 5ink Capabilities Characterization
Test Case &) Battery Charge/Drain Cycler
7) Multi-port Loading
8) USE PD Hub Power Passthrough Characterization
Test Operation 9) Cables E-Marker and Power Capabilities Characterization ]

FIGURES.30: SELECTTESTCASET CABLES E-MARKER AND POWER CAPABILITIES CHARACTERIZATION
2. Connecta USB TypeC E-Markercable UUT in betweeldSB Test Port and TesPort 2 of

the GRLUSB-PD-C2 / F1 Controlleand go to the Test Operation screen.

3. The Port 1 pane will advertise PDO's of supported power profiles while the Port 2 pane will
display vendor information and model version of the cable UUT.

4. You can also configure VBUS voltage/current using the VBUS voltage/current slider or type

in the value.

5. Select thE button to start the test ruNote: You can rightlick this button to access more

desired.

oPl aydé or O0Stopd functionality
Port 1 Cable E-Marker and Power Cap. Port2
PDO#1 Fixed: 5V 5A Vendor_ID 65280
PDO#2 Fixed: 9V 5A VDM_Type Structured YDM

PDO#3 Fixed: 15V 5A
PDO#4 Fixed: 20V 5A

3) VBUS voltage set |20.00 v

Plot | Message
Test Operation

VDM _Version Version 1.0
Reserved[12:11] 0
Object_Position 0
Command_Type ACK

3) VBUS current set |5.00 A

Plot | Message

100—]
+ 4
50—
T L e e el L B
5 5

Port1

Voltage Vi Current (A):

Borwer (W)

Run Step 474, Set VBUS Voltage as 20V

Port2

n Voltage [V} Current (A} Power (W)

Run Step 474, Set VBUS Current as 54

FIGURES.31: TESTE-MARKER AND POWER CAPABILITIES OFUSBTYPE-C CABLE UUT
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6. As the test is being run, it will generate ¥#BUS and trace plotlong with thevaluesfor
voltage, current and poweihile displaying the test status at the bottom of the schete:
You can rightclick on the voltagegurrent or power value box to toggle visibility, change line
color and offset of each graph line.

7.You can Messagétabh toswitechefrond the graph vievto a simplified PD protocol
negotiatiorview.

8. You can use the horizontal and vertical sdoalts of the graph to zoom in/out, navigate across
the length of the trace plot or pause the running trace. Additional function buttons below the
bar allow you tacontrolthe graph viewclear/reset the graph, save the current test
configuration to a file or display the graph on a separate window

9. At any time you want to stop the test run, selecu button.

10.When test run has completed, the Results sasgedisplay whatvoltageandcurrentwere
passed through the cable Uwith corresponding loads fdaoth Test Rrtsagainst the
adverti slend withf@glong IR droms in below example:

Portl Port2 Portl Port2 IR drop
PDO % %
(V) (V) (A) (A) (mohm)
PDO#1 Fixed: 5V 5A 5.05 0.04 0.8% 1.5 0 0.2% 3343
PDO£2 Fixed: OV SA 0.03 0.04 0.4% 1.55 0 0.29% 5801
EEOﬂ Fixed: 15V 1504  0.04 0.3% 1.54 0 0.2% 0744
PDO#4 Fixed: 20V 15503 9,04 0.2% 1.6 ) 0.2% 12456

S5A
FIGURE5.32: RESULTSEXAMPLE T POWERPASSTHROUGHAND IR DROPOF TYPE-C CABLE UUT

11.Optionally you can view the test report generated byGR-USB-PD-C2 / F1 Controlleto
checksupportfor 3A versts 5SAVBUS currentand USB 2.0 ersusUSB 3.1signalingof the
UUT as in below example:

Vendor Defined Messaging Vendor Defined Messaging

Check for 3A vs
5A and USB 2.0 vs
USB 3.1 support

FIGURE5.33: RESULTSEXAMPLE T VBUS CURRENTAND USB SIGNALING OF TYPE-C CABLE UUT
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12. At the same time you can also check for vendor information and model version of thesUUT
in below example:

Vendor Defined Messaging

Key Value

Vendar_ID 65280

Check for vendor
info and model
version

FIGURE5.34: RESULTSEXAMPLE T VENDORINFO AND MODEL VERSION OFTYPE-C CABLE UUT

5.10Validate PD Communications Between Source and SinRevices

The GRL-PSPprovides dJSB Power Delivery (USB-PD) sniffer function utilitythatallowsyouto
view the PDO negotiations while running sub sampling of #PEBdata packets and generating the
PDO communications exchange protofmolthe Source/Sink UUTThis sniffer functiorrequiresthe
GRL TypeC Sniffer Board GRL-USB-PD-SNIF option)to be useavhichis suppliedwith the GRI-
PSP TheGRL TypeC Sniffer Boardconsists of a sniffengension fixturethat is plugged in to the
GRL-USB-PD-C2/ F1 Controller andised tosniff USB-PD traffic and Qualcomm Quick Charge
legacy traffic

Below showsa simplified diagram ohow to set up the equipment connection to start using the
sniffer function.

E Gr aivtee Labs 2020 Pa®gedf74Ver si



GRL-USB-PD-C2 / F1 Controller

Source/Sink Device J

GRL Type-C
Sniffer Board

Source/Sink UUT

FIGURE 5.35: CONNECTION SETUP FORSNIFFERFUNCTION TESTING

1. Connect the Source or Sink device (for testing the respective Sink or Source UUTY&Bthe
TestPort 1 of theGRL-USB-PD-C2/ F1 Controller. The Controller Test Port 1 will act as the
SourcéSink for the UUT.

2. Attach theGRL TypeC Sniffer Boardo the Extension connectof the GRL-USB-PD-C2/
F1 Controller and then plug in the UUT to the Ty@eonnector of th&RL TypeC Sniffer
Board

3. On the TesOperationscreen, sele@niffer Mode from the dropdownmenuon the Port 1
pane

== Port 1 Manual - Port as Sink w

Connect Manual - Port as Source

1) Get PD source caps
Manual - Port as 5ink
OCP & IV Curves
Power Efficiency

PD Sink Capabilities

2) Select PDO to Request

Global Settings

Battery Cycler

@ Multi-port Loading
$esl e PD Hub Power Passthrough
Tools
Cable E-Marker and Power Cap.
3) VBUS current set  [0.00 (A .
0 Sniffer Mode

Plot | Message Simulate Attach/Detach/Flip |

Test Case
— +

Test Operationl 3_:

FIGURE5.36; SELECT SNIFFERMODE FUNCTION
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4. Select thE button tostart runninghe sniffer mode Note: You can rightlick this button

to access more OPlaydé or O0Stopdé functionald.
Port 1 Sniffer Mode
Plot | Message
20— ]
k| ar
ol -
Test Operation ]
—
||||||||||||||||||||||||||||||||||||||||
1] 5 10 15 20 25 30 35 40 45 El
Seconds
+]-] |
Show All  Clear Fit GotoEnd Save Expand
Port 1 =
Voltage [W):  Current (&) Power (W) D+ [V D- (W)
ssov | 166 [raow [ o7 Jorev
Standby

FIGURES5.37: VALIDATE PD COMMUNICATIONS BETWEENDEVICE AND UUT

5. As the test is being run, it will generate trace ploalong with valuegor voltage, current
powerand D+ and Dvoltageswhile displaying the test status at the bottom of the screen.
Note: You can rightlick on the voltage, current or power value box to toggle visibility,
change line color and offset of each graph line.

6. You can
negotiationview.

Meas$agdtalh tostvitchefrond the graph viewo asimplified PD protocol

7. You can use the horizontal and vertical sdpalts of the graph to zoom in/out, navigate across
the length of the trace plot or pause the running trace. Additional function buttons below the
bar allow you tacontrolthe graph viewglear/reset the graph, save the current test
configuration to a file or display the graph on a separate window

8. At any time you want to stop the test run, selecn button.
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5.11 Simulate Attach/Detach/Flip Sequencegor Source/Sink UUT

T h S&imdlate Attach/Detach/Figp Te st Ca s everify If theoSewce/$inkWUTs o
operating properlguringpluggng in or out of the test port avhen havinghe cable orientation
flipped on the test powhen runningests.This simulationtestautomateshe attactidetaclfflip
sequencef theSource/SinKJUT by repeatedly cycling the sequence while the UUT is attached to
theUSB TestPort of theGRL-USB-PD-C2/ F1 Controller. The&€ontroller Test Ports will act as the
Source and Sink for simulagirthe attache@onsumer and Provider ports of the UUT accordingly
This simulation test willensure thathe UUT is performingthe attactidetaclfflip sequenceorrectly
throughout the entire cycle duration process.

Note that the flipsimulationtest appliespecificallyfor the GRL-SPL cableattached to the connected
UUT where the orientation of thétachedGRL-SPL cablewill be automatically flipped or reversed
during thesimulationtest. Make sure to first check the correct cable type is selected on the Connect
screen before proceeding.

1. On the Test Case screen, sefgictulate Attach/Detach/Flip.
7) Multi-port Loading
8) USB PD Hub Power Passthrough Characterization

Test Case 9) Cables E-Marker and Power Capabilities Characterization

10) Sniffer Mode

Test Operatior

11) Simulate Attach/Detach/Flip

FIGURE5.38: SELECTTESTCASET SIMULATE ATTACH/DETACH/FLIP

2. Go to the Test Operation screen and connecstheceSink UUT to eithetJSB TestPort 1
or Port 2 or botlof theGRL-USB-PD-C2/ F1 Controller. The Controller Test Port will act as
the Source provider for the attached Sink Ut The Sink consumer for the attached Source
UUT.

3. Configure the cycle count and duration for each cycle to run the simulation test.

4. Select the action to be performed the UUT AttachDetach orFlip) for each cycleNote if
the Flip action is selected, make sure that the UUT is connected with th&RIRtable.

5. Select the role for the RL-USB-PD-C2/ F1 Controller test port (Source or Sink mode) based
ontheUUTtypel f t he Source mode is selected, set
Manual Control T Port as SourceTest Case (see Sectibrl). If the Sink mode is selected,
the Sourc&JUT will advertise power profiles over a list of PD@Imilar to theManual
Control 7 Port as Snk Test Case (see Sectibrl).

6. You can also configure VBUS current using the VBUS current slider or type in the value.

7. Select thE button to start theimulationtest runNote: You can rightlick this button to
access more OPlaydé or oO0Stopb6 functionality
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Test Operation

Port 1

1) Cycle Count 10

[

2) Each Cycle Duration
3) Action during cycle change

4) Set C2 as : (Config Below)

Simulate Attach/Detach/Flip

Attach/Detach

Sink

| AV At DM rAnirra ~ame

3) VBUS current set  [3.00 A
Plot | Message
10— [
|IIII|I|I|II||II|||I|||II|I|I|I|I|||||III|III|IIIIII
g ] 10 1 12 13 14 15 16 17 12 13 20
Seconds
o] -] | |
Show All  Clear Fit GotoEnd Save Expand
Port 1 =
Woltage (W) Current (&) Power W)

sorv [ oo [eame

Running normal sink mode

FIGURES.39: SMULATE ATTACH/DETACH SEQUENCE FORSOURCEUUT EXAMPLE

Test Operation

Port 1

1) Cycle Count 10

n

2) Each Cycle Duration
3) Action during cycle change

4) Set C2 as : (Config Below)

Simulate Attach/Detach/Flip

Flip

Sink

| AV Cad DN cmnirra maee

3) VBUS current set |3.00  |A

Plot | Message

)

8 g 10 1 12 13

15 16 17 12 19

Seconds

[+]-] |

Show All

Port1 =

Voltage [V):  Current (&) Power [W):

s Jam [soow

Running normal sink mode

Clear Fit GotoEnd Save Expand

[+ ]+]

FIGURE5.40: SIMULATE FLIP SEQUENCE FORSOURCEUUT WITH GRL-SPLCABLE EXAMPLE

E Gr aRniivtea

Labs

2020

Pa®&®74Ver si



8. As thesimulationtest is being run, it will generate t&US and trace ploélong with the
values for voltage, current and powdrile displaying the test status at the bottom of the
screenNote: You can rightlick on the voltage, current or power value box to toggle
visibility, change line color and offset of each graph line.

9. You can Messagétabh toswitechefrondthe graph vievto a simplified PD protocol
negotiatiorview.

10.You can use the horizontal and vertical sdoalts of the graph to zoom in/out, navigate across
the length of the trace plot or pause the running trace. Additional function buttons below the
bar allow you to control the graph viealear/reset the graph, save the current test
configuration to a file or display the graph on a separate window.

11. At any time you want to stop tlegmulationtest run, select thn button.

12. Whenthe simulationtest run has completedew thetest results in thResults screen as
shownin below example:

Port 1 Port 2

Simulate Attach/Detach/Flip = A — B

Test_Type|Cycle_Count|Cycle_Duration Czifype
Flip 10 5 Sink PASS Test_Type |Cyde_Count/Cycde Duration|C2_Type m
5

Attach/Detach 10 Sink PASS

Plot
Plot

V), (A)
V), (A)

L[ IHTITITITT

10 20 30 40 50

Points
Points

Results ‘ Save Report Port 1 | | Reset Report 1 ‘ Open Report Folder ‘ Save Report Port 2 | | Resat Report 2

FIGURE5.41: RESULTSEXAMPLE T ATTACH/DETACH/FLIP SIMULATIO N FORSOURCEUUT
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6 Running Test Sequencewith GRL-PSP

The Sequencer function of tiBRL-PSPallows you to configure and run test sequences for the UUT
that is connected tdSB TestPort 1or Port 2o0f theGRL-USB-PD-C2/ F1 Controller.

1. On the Sequencer screen, sethetPort (that isconnected with theJUT) andthen select
whichTestt o be performed. Select the O0Add Testod
list on the left panel. Repeat this process if there are multiple tests to be added @hd run.
left panel shouldlisplay a list ofall selected tests for the respective Test Bbithe GRL-
USB-PD-C2/ F1 Controller

co Bl Crestessequences.. — O X Port 2 Step 1: Choose yourport | Port 1
Connect Port as Source
[ Load PDO File List Step 2 : Setup your test list
PDO List File Location:
Global Settings Manual - Port as Source I Add Test
+ Set Test Duration (minutes)
@)\ or set up your preferred equipments (optional)
i’d IP“Y a) GRL-USB-PD-MULT
ools
0 GRL-USB-PD-MULT Equipment ID None
Test Case Switch to port : 1= Add GRL-USB-PD-MULT Sequence
ri b) GRL-USB-PD-PWR
GRL-USB-PD-PWR Equipment ID ~
e o o
Command : Short  ~ Port : 1 -~
Sequencer
(Beta) | Add GRL-USB-PD-PWR Sequence
Step 3 : Begin test when ready
Emulator
(Beta) | Run Port 1 Sequence | ‘ Run Port 2 Sequence ‘ Details:
| Remove Selected Port 1 Sequence | ‘ Remove Selected Port 2 Sequence ‘
R
| |

Move Up (Port 1) ‘ ‘ Move Down (Port 1) | ‘ Move Up (Port 2) | | Move Down (Port 2)

Results

FIGURE6.1: SEQUENCERI SETUPTESTLIST

2. You can select the following buttons below the test list panels to delete selected tests or
rearrange the test sequence for the respective Test Port.

| Remove Selected Port 1 Sequence | | Remove Selected Port 2 Sequence |

| Maove Up (Port 1) | | Mowve Down (Port 1) | | Move Up (Port 2) | | Move Down (Paort 2) |

FIGURE 6.2: SEQUENCERI REMOVE ORMOVE SELECTED TESTS INLIST

3. If you are using m external fixturgo control the UUT, select tiHequipment ID of the fixture
andset up the potonnected withthe UUTT h e n s e | e<dixturet heeq WAdade 6 b u-
to create a test sequerfoe the particular fixture

4. When done, select tHellowing6 Run Port 1 / 2 Sequencetd but't
start running the test sequence for the respective Test Port.

| Run Port 1 Sequence | | Run Port 2 Sequence |

FIGURE 6.3: SEQUENCERI START TESTSEQUENCERUN

5. You can also view details of each test in the sequence by edidikimg on the desired test.
The information should be displayed in Details field.
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7 Performing Emulation with GRL-PSP

The Emulator function of th&RL-PSPprovides a convenient way to automate PD Source/Sink
emulationand testindor the appropriate UUT that is connectedX8B TestPort 1 of theGRL-USB-
PD-C2/ F1 Controller

Note:Make sure thathere are existindg®D source/sink capabilities data files that were previously
saved into the GRL > PowerAppEmulator folder in C: driMeese data files will be used to emulate
the Source or Sink device for testing the UUT.

7.1 Emulate a PD Sink Device for PD Source UUT

1. On theEmulatorscreen, sele@ink Mode (if testing a PDSourceJUT) andthe Device List

panel should populate all the Sink devices available from previously saved sink capabilities
data files

Port 1 |® SinkMode| © Source Mode

Device List: Supported PDOs: ] T
Apple iPad Pro 11 2018 (12 ] Legend: Hide | —
Apple iPad Pro 12.9 (3rd Gei — Ml voltage | |
Apple iPhone Xs (125675) ] . Current

Apple iPhone XS Max (1256
Apple MacBook 12 Retina 21
Apple MacBook Pro 15 201€ Connected Device Capabilities
Apple MacBook Pro ME885L
Dell XPS 12 XPS9250 (12232 1
Essential PH-1 {125197) —
Galaxy 510 5G (125879) ]

Galaxy S10+ (125871) .
Google Pixel 2 XL (124875) q
Google Pixel Book 2018 (12! ]
Google Pixel C Tablet (1219° ]

Ermul Google Pixel XL (122847) T

mulator 2 ]

(Bera) HTC 10 (122310) B R R e e e e
33 a 43 5|

Huawei Mate 10 (125594) o H i = 20 e 0
iPhone XR (125676} | + | | |
LG G5 (122309} -

Show All Clear Fit GotoEnd Save Import Expand

Source PDOS:  Volage (V  Current [A):  Power (W)

VIl Power

FIGURE 7.1: EMULATOR T SELECT SINK MODET PORT ASSINK

2. Selectadevicethat appear under the Device Listtobe fsemlr t est i ng. The
panel should list out all the power profiles supported by the device.

3. Connecta PD SurceUUT totheUSB Test Port 1 of the GRUSB-PD-C2 / F1 Controller
where the 8k is being emulated S e | &eat Capabilitiesd 6 b u tatqainetheSaurce

PDO6s supported by the UUT in the Connected
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Device List:

Apple iPad Pro 11 2018 (12°
Apple iPad Pro 12.9 (3rd Gei
Apple iPhone Xs (125675)
Apple iPhone X5 Max (1256]
Apple MacBook 12 Retina 2
Apple MacBook Pro 15 201¢
Apple MacBook Pro MESG5L
Dell XPS5 12 XP59250 (12232
Essential PH-1 (125197)
Galaxy 510 5G (125879)
Galaxy 510+ (125871)
Google Pixel 2 XL (124875)

Port1 * Sink Mode Source Mode

e

r

Supported PDOs:

PDO#1: 5V 2.92 A
PDO#2: 6V 287 A
PDO#3: TV 276 A
PDO#4: 8V 295 A

Ll T Tt i L T o O

Connected Device Capabilities:

PDO#1:5V3 A
PDO#2: TV 3 A
PDO#3:9V3 A
PDO#4: 12V 225 A

Get Capabilities

FIGURE 7.2: EMULATOR T ACQUIRESOURCEP D G 6FUUT
4. Sel ect tRuebd bbouttstambnmanndigartual connection to the emulatedhss.

5. As the test is being run, it will generatetrace plotalong with valuegor voltage, current
you want tStoppsboaptohe test

and powerAt any ti me

FIGURE 7.3: PERFORMSINK EMULATION AND TESTINGFORPD SOURCEUUT

You can use the horizontal and vertical sdoalts of the graph to zoom in/out, navigate across
the length of the trace plot or pause the running trace. Additional function buttons below the
bar allow you tacontrolthe graph viewglear/reset the graph, save the current test

configuration to a fileor display the graph on a separate window.
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