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1 Introduction

This is a brief introduction to the USB-PDT, specifically for running Cable E-Marker and PD Device
Compliance Tests.

The USB-PDT is a Power Delivery Compliance tester.

Using the PDT-BT2-CON1 plug-in, it is capable of performing the Power Delivery Compliance Tests.

Notes: Currently the touch screen display is not a critical part of operation, but is reserved for future

development.

Important: The SMA connectors provide a convenient place to access VBUS, CC1 and CC2. These are
all directly connected to the signals in question, and the intention is that a high impedance
oscilloscope be connected, if required. On no account should a 50 Ohm input be connected, as it is

likely that damgage would result.
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2 Connecting up

The USB-PDT is powered by a 24V power adapter connected to the back of the USB-PDA by a 4-pin
DIN connector. Ensure that the flat on the plug is facing away from the fan before trying to insert the
plug. Damage could result from trying to force the plug in the wrong way round. Also do not attempt
to force the plug into the 'Feature' connector.

The USB cable provided should be connected between the back of the USB-PDT (Host 1) and its host
computer which should be running Windows.

Morackermaster  USB - PDT
240.c ¥

Regulated
8A .

The connectors 'Aux 1' and 'Feature' and (not-fitted) 'Host 2' are reserved for future development.

3 Installing Software

The software (GraphicUSB) is supplied on a CD, though the latest version is also available on our
website www.mqgp.com .

The file to run (if it doesn't happen automatically) is GraphicUSB_setup.exe .
This will also install the USB drivers for the unit.

See 6.8 for information on specifying resistance of calibrated cable.
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4 Starting up
After plugging in the cables to the back of the USB-PDT, run the GraphicUSB software.

File Edit View Operations Help
@ SHE IR|EZ| W w22 |Y B | =EHERAEG T |® S| %
| vous: [0.030v | 4.3ma

@
7

For Help, press F1 |No File Open

k]
L

CE|=@EmRELE TR

When the Tester is ready, the Tester icon on the toolbar will be lit, and the white LED on the Tester
plug-in will also light.

Check that the unit (and its plug-in) has been recognised, by clicking Help...About GraphicUSB... and
check that the unit shows up there and its plug-in is recognised.
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5 Testing Cable Markers

Connect one end of the Type-C Cable Under Test to the Type-C connector on the Tester plug-in.
Leave the other end free. (After the test is complete, it is required that the complete test suite be
run with the other end of the Cable Under Test connected.)

If the cable under test is actually a demonstration board, it must be connected to the Tester exactly
as though it were a cable. This means:

e The cable used to connect the demo board must be a non-standard cable which conveys
VCONN from the Tester to the demo board. (Normally VCONN is not propagated along a
Type-C cable!)

e The demo board must be able to recognise, and correctly respond to VCONN being switched
on and off. If this is not the case then exitting each test will not occur correctly, and the
cable will fail the test.

Open the Cable Test Dialog by clicking on the yellow PD Cab icon, or by selecting Menu...
Operations... PD... PD Cable Compliance...

F
PD Cable Compliance Tests using USB-PDT [
i . - 0 - L

Cable General | Cable ID (SOP?) | Cable SVIDs Modss (SOP] | Test Parameters | Cable Test Selector |

Path to Vender Information File

—Status————— IC:\PdtData\Pd\u’endorlnfo Files'\Acme_Cables bd
I Capturing Import Vendor Info Fle 5- L
Ain 2.0, from Memory Stick). I Save Vendor Info File Select Exsting Yendor Info File
I Rd
T REm| Save and Close all Open Save Cument Vendor Compliance Results Save All Compliance Result Folders
B o PD Compliance Results Files {2.g.to Memany Stick) (2.3.to Memaory Stick)
= EggiN Wendor Product Version Info
B cive |Acme Cables IACB123 |u.4
[ | Eor?n_ected Type TID View Vendor Text File
[ felely [Cable ~]  [rossn000
Exdract Info From Cable UUT
Create MotesText File
Vendor File Status: [ [T sop [ sor [ sOP" [ SOP_DEBUG' [ SOP_DEBUG"
File Validated -
Diagriostic
M Plugein
M YEUS Gen
B Curr Sirk ji
|T est: -nat running- Timeaut
Run Stop | | N E sit |
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5.1 Vendor Information File (VIF)

When running compliance tests at a workshop, the vendor is expected to have provided a text file
defining the characteristics of the product to be tested. This file can be produced by a USB-IF
application or can equally well be generated by the GraphicUSB application. The GraphicUSB
application can also be used to make a correction to the VIF. This should only be done with
reference to the rules in effect at the workshop in progress. It will probably always be necessary to
one particular modification; the TID, which is not usually known by the vendor when they run the VIF
generator application. It is important that this is corrected before running the tests, so that the
report can contain the TID reference.

For now we assumed that the vendor has supplied the file on a memory stick.

Click on the 'Import Vendor Info File (e.g. from Memory Stick)' button.

B8] GraphicUSB V4.66 w w s P ey E=EIE)
File E¢ bl
PD Cable Compliance Tests using USB-PDT 1 | E—
|@|g - . || =
J Vby Cable General | Cable ID (SOF') | Cable SVIDs Modes (SOP) | Test Parameters | Cable Test Selector

=
=

Path to Vendor Information File

Q — Statusg
| AL B Capuui Import Vendor Info Fil
I pluring port Vendor Info File
é: R {&.0. from Memory Stick) Save Vendor Info File Select Existing Vendor Info File |
= I Rd i B}
= e [ Select Vendor Info File To Copy —— — — PP —— I
= \E.I'EEIS Loak in: I . PD Vendor Information Files j &= I‘j‘ '
Vendor -
[ YCONN MName Date modified Type Size
B Active Unleno | .
i Acme Cables.bd 02/12/2015 11:19 Text Document 2KB §
B Cornected Type
B Activity m | Acme_Power.tidt 02/12/201511:21 Text Document 76 KB

Qﬁ\ File name I.F\c:me_CabIes.bd Open

Tax Diagnostic
M Plug-in Files of type: ITExt Files (") LI e — |
I VBUS Gen
M Cur Sink ™ Open as read-only

Test: -not running-

Timeout

’.— Exit |

Fiun | Stop | |

For Help, press FL [N File Open

Use the File Dialog to locate the VIF, and click on 'Open’. The file will be copied to a location used by
the GraphicUSB app ([data files]\PdVendorInfoFiles\), and read in.



USB-PDT Manual V1.1 - 25 Apr 2018

5.2

General Information Tab

MQP Electronics Ltd

The contents of the file will be validated, and the result shown in the bottom window. This report
will describe any problem with the file, to enable easy correction. 'Path to Vendor Information File'

will show the internal location allocated by the version of Windows in use.

PD Cable Compliance Tests using USB-PDT ﬁ
- - - - .
Cable General | Cable ID (SOF?) | Cable SVIDs Modes (SOF) | Test Parameters | Cable Test Selector |
Path to Vender Information File
Status |C:"-.PdtData"-.Pd\-"endorInfo Files'Acme_Cables bd
I Capturing Import Wendor Info File -
B Rp ... Je.q. from Memory Stick) . : Save Vendor nfo Fie Select Bxisting Vendor info File
N Rd
T s Save and Close all Open Save Cumrent Vendor Compliance Results Save Al Compliance Result Folders
PD Compliance Results Files {e.g.to Memary Stick) (e.a.to Memary Stick)
I
= EggiN Wendor Product Version Info
. Active |Acme Cables |acB123 0.4
[ | Cor?n_ected Type TID View Vendor Text File |
B Activity |Cable x| |r0asoo00
Edract Info From Cable UUT
Create MotesText File
Vendor File Status: [ [~ sor | sopt [ sopt [ SOP_DEBUG [ SOP_DEBUG®
File Validated -
Diagnostic
M Plug-in
I VBUS Gen
B Curr Sink j
Test: -not running- Timeout
Fun E =it

After correcting the TID, use the 'Save Vendor Info File' button, maintaining the suggested file name
and location.

At this point, during a Workshop, it is recommended that you also use the 'Create Notes Text File'
button. This creates a pre-initialised text document for making any observations about the testing.
The file appears in the main window below this dialog. On saving, maintain the suggested file name
and location.

The boxes under the buttons show the general characteristics of the vendor information file:

e Vendor Name

e Product Name

e TID

e UUT type (must be 'Cable’ in this case)

e SOP* types which will be responded to with GoodCRC messages
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Discover ID Tab
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F
PD Cable Compliance Tests using USB-PDT
|

-

e—
-

P

Cable General Cable ID (SOP) | Cable SVIDs Modes (SOF') | Test Parameters | Cable Test Selector |

— VDM Header |0 Header
Strue VDM Ver Data As Host Data As Dev  Product Type Modal Operat USE VID
[ Status fro =l o =[N0 =] [PassiveCabie ~[ N0 ] [iDsC

I Capturing
B R —Cert Stat Product VDO
I Rd XID USBPID  bodDevice
B o ID I?Dm ID
I Cc2
. vEUs ~Cable VDO - SOP*
B VCONN HW Vers FW Vers Cto Type ABC Cto Pla/Recept Latency
. 1 +| Joa = |TYPEC/Captve ~v| |Pug/Captve w| |<ins v
I Cornected
B Achivity SS5TX1 Dir Sup  SSTX2 Dir Sup SSRX1 Dir Sup SSRX2 Dir Suy Tem Type

INO 'i INO v‘ INO v[ INO v‘ | Boths ends Pass. VCONN reqd |

VBUS Cur VBUS thru Cable SOP" Controller ~ Superspeed

[3a | [ves ~] {nO v[ |USB3.1 Gen1. Gen2and USB 20 v |
Diagnoshc
M Plug-in
M vBUS Gen
B Curr Sink il

|T ezt -not running- Tirneout
Fiun | Stop | 0 Exit |

The parameters associated with:

e The VDM Header
e The ID Header, and
e The Cable VDO

can be viewed in the second tab, 'Cable ID'.

The third tab, 'Cable SVIDs, Modes' shows the SVID and Mode information provided by the vendor.

10
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F
PD Cable Compliance Tests using USB-PDT
- -

Cable General | Cable ID (SOP) Cable SVIDs Modes (SOF) | Test Parameters | Cable Test Selector |

Lowest number of

Highest Number of

SVIDs everretumed  SVIDs ever retumed
— Sheus in Get SVIDs ACK in Get SVIDs ACK
. SVID List Fixed

I Capturing I~ 2rd In Order I I
. Rp
e Rd Lowest Mumber of  Highest Number of
o No. of SVIDs . Modes ever retumed Modes ever retumed

oo defined SVID ta view SVID Value () in Get Modes ACK i Get Modes ACK Delete
. Mode List Fixed
e | P ] M adnoder | | =
I WCOMN Add
I Active No. of modes
I Cornected defined for SVID Mode to view Recognition Mask Recogrition Value Delete
[ ] feisly I . ﬁode1 o | I” Enterable I I Insert Before

Add

Diagnoshc
B Plugin
M YBUS Gen
B Curr Sink 1l

| |T ezt -not running-

Timeout
0 Exit |

Fiun | Stop

Note that these controls may be used to modify the vendor information file, see section on
modifying vendor information.

11
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5.5 Test Parameter Tab
PD Cable Compliance Tests using USB-PDT I.éj
- - - ..
Cable General | Cable ID (SOP?) | Cable SVIDs Modes (SOP)  Test Parameters ]Cable Test Selector |
T Nominal Settings Tx Group 1 Tx Group 2
Status High Lewvel nom. (17100 mV High Level nom. 1200 my High Level nom.  |790 my
B Capturing Low Levelnom. |25 mV Low Level nom. ] mV Low Levelnom.  |-250 my
. Rp
I Rd Bit Rate 300 Kb/e Bit Rate 270 Kb/s Bit Rate 330 Kb/s |
B CCl ) ) ) ) ) )
Moise period 608 ns Moise period 608 ns Moise period 608 ns
I cc2
B VBUS Moise amplitude 0 mV p/p Moige amplitude 100 mV p/p Moige amplitude 100 mV p/p
I YCONN
B Active Rise-/Faltime 735 ns Rise-/Faltime 735 ns Rise-/Faltime 735 ns
B Cornected Offset period us Offset period us Offset period us
B Activity
Offset amplitude mV p/p Offset amplitude mV p/p (Offset amplitude mV p/p
Gp 1 | Gp 2 | Set Nominal | Set Default | Orig | Set Nominal | Set Default | Orig | Set Nominal |
Capture Tester Eye Capture Tester Eye Capture Tester Eye
Diagnoshc
M Plug-in
M YBUS Gen
B Curr Sink

| Test: -not runhing-

The fourth tab is for the 'Test Parameters'.
The Tx parameters define the waveform sent by the Tester transmitter:

e under normal conditions
e while sending BIST messages during PHY-TX-INT-REJ Group 1 noise testing
e while sending BIST messages during PHY-TX-INT-REJ Group 2 noise testing

The Capture Tester Eye buttons allow the generated waveform to be displayed. This is useful as a
double check on calibration. Before clicking on this button, ensure that nothing is connected to the
plug-in panel.

The parameters relating to group 1 and 2 noise default to the Compliance Plan values, but may be
altered during development to alter the stress on the receiver.

12
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5.6 Cable Test Selector Tab

F ™
PD Cable Compliance Tests using USB-PDT ﬁ
- - L

Cable General | Cable ID (SOP?) | Cable SVIDs Modes (SOP) | Test Parameters Cable Test Selector

SOP" Tests SOP” Tests

Status v CAB-PHY-TH-EYE (+BIT) [~ CAB-DP-PHY-TK-EYE (+BIT)
) Cepie v [~ CAB-DP-PHY-RXINT-RE/
. Rp C [~ CAB-DP-PHY-R¥-BUSIDL
. Rd v [ CAB-DP-PHY-TERM
B CC

v CAB-PHY-MSG [ CAB-DP-PHY-MSG
I Cc2
B VBUS
I YCONN
N Active
I Cornected [V CAB_PROT_DISCOV
B Activity

Set Al Clear Al
Diagnoshc
M Plug-in
M vBUS Gen
B Curr Sink

Test: -not runhing- Tirneout
Fiun | | 0 Exit

The last tab shows the selected tests (set on reading in the vendor file). Typically the SOP' tests will
all be selected, and none of the SOP" tests.

This actually depends on the setting of the 'SOP" Controller Present' bit in the vendor file. To avoid
running the SOP" tests in this case, simply disable that bit (second tab), and resave the vendor info
file, before re-running the test.

Any test may be enabled or disabled, in the dialog above. This may be useful if a certain test fails to
complete for some reason.

13
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5.7 Running the tests
PD Cable Compliance Tests using USB-PDT
- T W - -
Cable General | Cable ID (SOP?) | Cable SVIDs Modes (SOP) | Test Parameters Cable Test Selector
SOP" Tests SOP” Tests

Sl ¥ CAB-PHY-TH-EYE (+BIT) [~ CAB-DP-PHY-TX-EYE (+BIT}

Bepfuiig ¥V CAB-PHY-RXINT-REJ [~ CAB-DP-PHY-R¥-NT-REJ
I Rp ¥ CAB-PHY-RX-BUSIDL [~ CAB-DP-PHY-R¥-BUSIDL
- 231 ¥ CAB-PHY-TERM [~ CAB-DP-PHY-TERM
- ¥ CAB-PHY-MSG [~ CAB-DP-PHY-MSG
. o

VBUS
I VCONN

Active
I Cornected [V CAB_PROT_DISCOV
B Activity

Set All Clear Al
Diagnoshc
M Plug-in
¥ WBUS Gen
B Cur Sink
Test: CAB-PHY-F-BUSIDL
| Stop | Check Responss to SOP

Timeout

4z

[ B

Click on the 'Run' button (bottom left). This will start the test running and the test name and
progress will be indicated at the bottom of the dialog. Test names will be colour-highlighted as they

are run and completed.

Allow the test to run to completion before clicking on anything. This will be indicated by the Exit

button being re-enabled.

B GraphicUSE - [Report_ACB123_2015-12-02-}A-Sa-ass - A 5
PD Cable Compliance Tests using USB-PDT [
EJ File Edit View Operations Window]| = Crvoree IR
I }'b Cable General | Cabe ID (SOF') | Cable SVIDs Modes (SOP) | Test Parameters  Cable Test Selector |
Vbus: | 0.030V 4. 0ma SO Tests SOP" Tests
i 1] status V' CAB-PHY-TXEYE (+BIT) [~ CAB-DP-PHY-TX-EYE (+BIT)
w| PoSt-Tun Analysis )| 2% gous " R FEE e
e P v -PHY-RX- -DP-PHY-RX-
Test: CAB-PHY-TX-E|| | mm rd
& - A I CAB-PHY-TERM [~ CABDP-PHY-TERM
= | Goal: Initialise Cable Test. = E?z W CAB-PHY-MSG [ CAB-DP-PHY-MSG
= | Event#35 Connected
= A WELS
= | (Previous Goal succeeded) = VI
Goal: Confirm that correct 1€/ | py active
Event #42 PD Message | | Wl Connecled ¥ CAB_PROT_DISCOV
%n‘ Event #43 PD Message I Activity
“| Events #44-41035  PD Sequence
Event #44 PD Continuod|
(Previous Goal succeeded)
Goal: Simulate Cable Detac||
| (Previous Goal succeeded) = el
| Test: CAB-PHY-RX-Ijf
b o Diagnastic
e | Goal: Initialise Cable Test. B Flgin
= Event #90 Connected I WBUS Gen
= | (Previous Goal succeeded) I Cun Sink
" | Geal: Confirm Cable respon| = Timeaut
Event #96 PD Message st =nane= frect
Event #97 PD Message Fun | |

(Previous Goal succeeded) \

Goal: Confirm UUT recognises multiple BIST Test Data messages with Tx Group 1 Noise
Event #102 PD Message - BIST (from Tester) (SOP")

Euant #1402 DN Maccana  2AndC DO ffram Cahla ar LT (@ODN
For Help, press FL

When the tests have completed, click on 'Exit'.

14
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The test run will have created two documents:

e an HTML report
e an MQP Capture file (.mqu)

5.8 HTML Report
EB GraphicUSE - [Report ACB123 2015-12-02-11-58-46"] =NACN X
| File Edit View Operations Window Help = [|&| %
o FE = "':'c == PET EO R T 2@

Vbus: [0.027V 4. 0ma

\ R

Copyright @ 2010-2015 MQP Electronics Ltd.
Scripts PDT Rev:0.9.0.3
Test run on Wednesday, December 02, 2015 11:56:27

Vendor Name: Acme Cables
Product Name: ACB123
Version Info: 0.4

The following tests have been selected:
CAB-PHY-TX-EYE
CAB-PHY-RX-INTREJ

Mx | CAB-PHY-RX-BUSIDL

CAB-PHY-TERM

CAB-PHY-MSG

W | CAB-PROT-DISCOV

=2EEESE@EENE ™ E S F

1=

Runtime Report
CAB-PHY-TX-EYE

Fatahlich ahle Tect Mode
For Help, press F1
b

The HTML report comprises a number of sections:

e Headerinformation describing
o the test software version
o the product being tested
o The actual tests to be run
e Runtime Report
This is a description of the real time procedures. Some of these may result in test failures.
e Post-run Analysis Report
This is an analysis of the Analyser Capture file taken during the test run. The Capture file
stores every PD event which occurred, together with embedded 'Goals'. The file is analysed
for:
PD timing errors
PD protocol errors
valid usage of all parameter fields

O O O O

match of all parameter fields with vendor supplied information

whether embedded test goals have been achieved

Every PD message is reported on in the Post-run Analysis Report (with the exception of
multiple messages sent during the Interference Rejection tests).

15
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At the end of the Post-run Analysis Report is a text summary of the Eye Diagram Scope
report. This is sufficient to define Pass versus Fail for these PHY tests, but viewing the actual
Scope capture (See below under Capture File) will always be beneficial.

e Error Summary
This lists the number of errors found, both run-time and post-run. Unless there is a good
reason to decide otherwise, any error will result in a test failure.

r@ GraphicUSB - [Report_ACB123_2015-12-02-11-58-46%] S
nj File Edit View Operations Window Help = || & %
o ZH & Y == PE0 B ER T 7?8

Vbus: |0.027V 3.5mA
Ul =3303ns »

Ref Freq = 302755Hz
Risetime = 461.6ns
Fallime = 319.3ns
pBitRate = 0 055%
Eye diagram is valid.

For Information Only:

0 Retries by UUT using SOP

0 Retries by UUT using SOF'
0 Retries by Tester using SOP
1 Retries by Tester using SOP'

Error Summary

Error PROT_MSG_DATA_VDM_ID_ACK_22 found 1 time
Error PROT_MSG_DATA_VDM_ID_ACK_23 found 1 time
Error PROT_MSG_DATA_VDM_ID_ACK_28 found 1 time
Error PROT_MSG_DATA_VDM_ID_ACK_29 found 2 times
Error PROT_MSG_DATA_VDM_ID_ACK_30 found 2 times
Error PROT_MSG_DATA_VDM_ID_ACK_31 found 2 times
Error PROT_MSG_DATA_VDM_ID_ACK_32 found 2 times
Error BMC_PHY_RX_INT_REJ_2 found 1 time

12 Post-Run Errors - FAIL

1 Runtime Error - FAIL

End of Report

2wEEEEEENrF™ESS S

o F

=]

For Help, press F1

16
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[5] GraphicUsB - [Report_ACB123_2015-12-02-11-58-46"] SRACE X
x| File Edit View Operations Window Help - & %
@ ZH & Y == PET BO 2R T 78
Vbus: |0.027V 4. 0m2&
| 1est: CAB-PROT-DISCOV i
| Goal: Initialise Cable Test.
ir Event #41739 Connected
& (Previous Goal succeeded)
—-| Goal: Discover ID of Cable.
=| Events PD Sequence Start (VDM Discover ID)
= | #1744-41747
Event #41744 PD Message - VDM - Discover D Initiator (from Tester) (SOP')
— | Event#41745 PD Message - GoodCRC (from Cable or UUT) (SOP")
Event #41746 PD Message - VDM - Discover ID ACK (from Cable or UUT) (SOP'")
) Cable VDO B31:28 - (HW Version) is not Vendor spec'd value. FAIL
[PROT_MSG_DATA_VDM_ID_ACK_22]
Cable VDO B27:24 - (Firmware Version) is not Vendor spec'd value. FAIL
[PROT_MSG_DATA_VDM_ID_ACK_23]
Cable VDO B12:B11 - (Cable Termination type) is not Vendor spec'd value. FAIL
o [PROT_MSG_DATA_VDM_ID_ACK_28]
¢ Cable VDO B10 - (35TX1 Directionality Support) is not Vendor spec'd value. FAIL
8 [PROT_MSG_DATA_VDM_ID_ACK_29]
Hax Cable VDO B10 - (S5TX1 Directionality Support) cannot be 1, as non-modal. FAIL (repeat)
[PROT_MSG_DATA_VDM_ID_ACK_29]
T, Cable VDO B9 - (SSTX2 Directionality Support) is not Vendor spec'd value. FAIL
< [PROT_MSG_DATA_VDM_ID_ACK_30]
Cable VDO B9 - (S5TX2 Directionality Support) cannot be 1, as non-modal. FAIL (repeat)
[PROT_MSG_DATA_VDM_ID_ACK_30]
Cable VDO B& - (SSRX1 Directionality Support) is not Vendor spec'd value. FAIL
[PROT_MSG_DATA_VDM_ID_ACK_31]
Cable VDO B8 - (SSRX1 Directionality Support) cannot be 1, as non-modal. FAIL (repeat)
[PROT_MSG_DATA_VDM_ID_ACK_31]
Cahle VDO BY - (SSRX? Nirectinnalitv Sunnorty is not Vendor snec'd valie FAIl i
For Help, press F1

In the event of an error being found, it is reported in a manner similar to the example shown above.
The word 'FAIL" will appear in the right hand column of the report.

To the left of this the error is described, both in words, and also by reference to the error code
defined in the Compliance Plan. Searching the Compliance Plan for this code will reveal the exact

clause which has been violated.
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5.9 Analyser Capture Report
r@ GraphicUSB - [Capture_ACB123_2015-12-02-11-58-46%] = B [ |
File Edit View Operations Window Help = [|&| %
o == = 2T w = BET BN T|® | ?E 0 =
Vbus: |0.030V 4. 0ma&
] [EEE] ~ | €¥ Vbus Off Event E

I 0.000 000 s I IBes\siQn Endl

| 1.6814 9845 | -PHY-TX-EYE . .
Vbus has gone low, ending the current session.

[ ] PD Compliance Goal e
1.6834 953 5 Initialise Cable Test.

No Data To Display

What Is This?

m

[ Eventzzs ] [vEUSon ]
| EEEEET | [Session Start]
| Event3s | C-Cable Event |

I 3.233 327 s I I Both Attached (34}

| | Evaluate Previous Goal|
2.426 080 s I chedk previous goal

PD Compliance Goal
Confirm that comect length Continucus BIST is sent|

2wEEEEEEN ™ ES S

FD|. [ SOF [ Header] Dats Objec= (1] __CRC_JECF] [FOIOLE] -

Hax e @ ettt =

W, |28v-8A

il

A ov-g& VBUS

}10 r | I ] | I | H Em | m m | | om

% I 1 1 1 1 1 1 1 1 1 1 1
0.000,000 5 50.000,000 5 100.000,000 5

E‘ 4 I r

For Help, press F1 41777 events

Underneath the HTML report (use menu item Window... to find it) is the Analyser Capture report.
The left hand pane shows the PD events (use Min and Max to reveal more of less detail).

The top right hand (Detail) pane gives an analysis of the event selected in the event pane.

The pane below the Detail pane shows any data involved in the event selected.

The bottom pane shows a zoomable timeline of all the events in the complete capture.

In the example above can be seen the BIST continuous waveform on the left (in brown),
followed by two long blue lines (each containing 13000 BIST test messages during the
Interference Rejection test), followed by various other PD messages from the other tests.

Above that is a simple representation of VBUS, going between 0 and 5V.
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-
FE] GraphicUSE - [Capture ACB123 2015-12-02-11-58-46"] |
File Edit View Operations Window Help -
o =H & 'n b = PET RO 2D TR @ B g

Vbus: |0.027V 4. 0ma
M PO Compliance Goal Vendor Defined Data Object #1 (VDM Header'
134.896 650 Di ID of Cabl

@ z o OOl 5 ISCOVEr of Laole.

ar PD Sequence (SOP')  From  Result Value Meaning
é} 134.926 498 s VDM Discover ID | Cablel Complete 0xFFO08001

= o Event # 41744 FDL | S0P | Header| Data Objects (1)]  CRC  |ECP| [PCIDLE StruguredVDO

- 134.926 498 5 @ < | ..0101 |AABB] vDM | Discover ID, Init] 5SBAT10F0| OK | 81.05 us B31:16 OxFFO0 PD SID

= Standard or Vendor

: FDL [SoF | Rescer | cRc_ JEOF] [FOIDLE] D |
= | ..0101 |AsBB] GoodCRC]DFBCSC2D] OK | [1.078 ms| B15 1 Structured VOM 3
ay Structured VDM
w, Event # 41748 FO| F [ SOF | Header] Dats Objects (5)] _CRC_JEOF] [FOIDLE 51413 0x0 V1.0
134.928 748 5 | ..0101 |aaBB] vDM | Discover ID, ACK] 052BCFE4] oK | | 2430w Structured VOM

FD| Freamble] 50F | Hesder | CRC_JEOF] [ FOIDLE Version <

@ = | 0101 JasBB]GoodcRC] AsBEECEE] OK |

Data Content

> | | Evaluate Previous Goal|

i 134.880 674 5 | chedk previous goal | 1F 8 FF F

& l:' PD Compliance Gosl i

Max —_— = e ——

W, |25v-5A

T

X VoA VEUS —

}\O 2 | I ] | I | [ | m m | mom|

0.000,000 s 50.000,000 5 100.000,000 s
E‘ 4 1 3
For Help, press F1 41777 events
.

The capture file shows a complete analysis of the

PD messages which were transferred. Any general

error will be shown by the use of an orange or red coloured area in the appropriate pane. Such

errors will be detailed in the Details pane.

Use the Details pane to examine every aspect of t

he messages captured.
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Event # 41775

o ‘Scope Capture #1

BMC Tx Signal

=== End of Capture ===

No Data To Display

-
[ GraphicUSB - [Capture_ACB123_2015-12-02-11-58-45%] =aae X

File Edit View Operations Window Hel = [|&| %

p p
o == & | ' - = PET BO ER TIHRS|THE H =
Vbus: | 0.027V 3.5%mA
fin ® Fo[ [sor e | o o] €@ Scope Capture
@ < | ..0101 |AABB| GocdCRC]48B50D97] OK
Scope captures are automatically taken at key points in

L | — ] [Evalusts Fm?viouseoaq Compliance Tests.

& Lresraerres] L ches previcusgeal | This capture is of the BMC Tx Signal.

= ] PD Compliance Goal . o

There are two scope displays associated with this
= capture.
i -

il it [ Show Scope Display |

Al

! | | | Evaluate Previous Goal|

" [zEssessiz] [“=hecc previows goal

T

i

For Help, press F1 41777 events

Mx

W, |28V -8A

W

A ov-DA VBUS

Ao r L ]| I ] | I | H | m m | | omo

% I 1 1 1 1 1 1 1 1 1 1 1
0.000,000 5 50.000,000 5 100.000,000 5

£ 4 m '

At the bottom of the Event pane is the Scope Capture event. This always comes at the end, if

present. To view the scope capture, click on the Scope Capture event, then on the Show Scope

Display in the Details pane.
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[8] GraphicUSB - [Capture_ACB123_2015-12-02-11-58-46:2] =nae X
Eile Edit View Operations Window Help - & %
o = # b = FE0 B 2R TR T E @ =
Vbus: |0.027V 3.5mA
Eye Diagram (BMC) Plot 1/2
T3V fommmmmoes [ FTTTTTTTTT F 2 R CTTTTTTTTTS [ CTTTTTTTTTS T '
1.2v -

BOOMY r=-% b oo e r1 ----------------------------

o - e . /-

coomv i NN/ NN Falime=3193ns ANV /
\___ fBitRate=302755bls | /A

2wEEEEHEENE™ESS S

Hoe | apgpmv e oo NG a g Y N I T LAY N
A

i

S

-

=

DU o o1 ozuw oau o.4u 0EWm oeuwm oFu osuw osu 1.0uU 11U

£ Ul = 3303ns, Ref Freq = 302755Hz 0.742U1, 0.852V
For Help, press F1 41777 events

%

The requirement to pass this test are:

e that the plot does not cut through the mask (and thereby show in red)
e that the risetime and falltime do not show in red
e that the tBitRate and pBitRate do not show in red

Further more the following should be observed:

e The crossing point at the centre should have a vertical position as close to 0.55V as possible.
This assists in providing the maximum possible chance of avoiding the mask

e The left and right excursions should preferably not show more than one crossing point, or
these points should have the smallest possible x distance. This results from the 1s and Os
having similar waveforms. If this is not the case, then meeting the eye diagram is made more
difficult.
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F hl
BB GraphicUSE - [Capture_ACB123_2015-12-02-11-58-45:2] [E=EER

Eile Edit View Operations Window Help |_|5'||x|
@ FH BRI RS w22 YD | =cEMREL T QAT |m| =
Vbus: [0.027v | 3.9ma

|

=
=]

Signal Capture (BMC) Plot 2/2
12V ;- m-mm e EEREEEEEEEEEE e T T S R R EEE R 3

2D EEESEEENEWE O

Hax

A

W

S ov -

E‘ 2.810410s 28104125 2.810414s 2.810418s 2.810418s 2.810420s 2.810422s 3.810424s 2.810428s 2.810428s 2.810420s
3.810432s, 0.599V

For Help, press F1 |41??? events | A

The second plot available is not required for compliance, but shows the actual BMC data waveform
captured, and used to build the eye diagram.
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5.11 Saving the Results Files To Disk
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2 GraphicUse

File Edit View Operations Help

|®|= |5 ¥

PD Cable Compliance Tests using USB-PDT

| vbus: [0.027v

 Status

B Capturing
. Rp
I Rd
I CCi
I 2
B vBUS
N YCONN
B Active

B Activity

I Connected

2 EEESH

=
E

i > < K]

For Help, press F1

Diagnostic————
M Plugin

9 VBUS Gen

B Curr Sink

Path to Vendor Information File

Cable General | Cable ID (SOPY) | Cable SVIDs Modes (SO | Test Parameters | Cable Test Selector |

C:\PdtData"\PdVendorinfoFiles\Acme_Cables b

Import Wendor Info File
{e.g. from Memory Stick)

Save Vendor Info File | Select Existing Vendor Info File

Save and Cloze all Open

Save Cument Vendor Compliance Results

PD Compliance Results Files {e.g. to Memory Stick)
Ve sevetocein
Acme Cabl
I = == Pick the location where you want Compliance Results folder
Type to be saved
|cale | Fila folder

Vendor File Status: I

File Validated

Run Stop

[ éﬁ DVD RW Drive (D:)
I i BDROM Drive (E:)
4 oy STOREN GO (F:)
| k2 folder |
[» .\ Cypress
[» L. GraphiclSB Install
[» \. GraphiclUsbn
I> L. GraphiclSB NEW BITS
[> | Graphiclsb vV4.56
e ooom

Save Al Compliance Result Folders

Mo File Open
| P

After viewing the report and capture documents it is required to close and save them for the record.
To do this click on the 'Save and Close all Open PD Compliance Files' button. The open documents
will be closed, and saved in a folder built from the Vendor name and the Product Name ([data files]

\[vendor]\[product]).
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5.12 Providing Vendor with Results Files

&3 GraphicUSB

RS PD Cable Compliance Tests using USB-PDT

@ @H = |
J Vhus: _ ! Cable General | Cable ID [SDF"]I Cable 5%IDs Modes [SDF"]I Test Parameters | Cable Test Selector
Statug—————— Path to Wendar Information File
I Active C:\Documents and Setiings\administratoriapplication D ata\GraphicU SBYPdYendor nfoFilesiacme_ Tm Cable_ 00000kt
™| Connected - ) .
Import Yendor Infa File Save Modified |nfo File Y
I~ Has Contract (e.q. from bemary Stick) | [to uze in new test run) | el Sty Vit I ko |

I |Being Source Save and Cloge all Dpen Save Current Yendaor Compliance Results Save All Compliance Result Folders
I~ Swapped PD Compliance Results Files [e.q. to Memory Stick) [e.a. to bemory Stick)

Iizmatch q
4
| Cme Pick the location where you want Compliance Results Folder
Type to be saved
ICabIe LI |E:'l. | SOP_DEBUG"

|5 System Yolume Information A

L) temp

{5 temp GUSE

L) WINDOWS

2L DD Drive (D:)
W GO (E:)

Shared Documents

@ Administrator's Documents

[ ‘a My Metwork Places

E-{C3) Windows %P Crack

Product: /Folder Hame ’— £ 1l | ¥
Test: -notruf 1= = t
Fraduct Run Stop | | | |

‘ OF J Cancel
Far Help, press F1 |55134 events | jl

“endor File Status: I

File Yalidated

2 EEEEAEE

Hax

[

WX ¥ |

In order to provide the vendor with the files which have been captured for his product, insert his
Memory stick into a suitable USB socket, and click on the 'Save Current Vendor Compliance Results
(e.g. to Memory Stick)' button (see picture above).

In the dialog which appears, locate the memory stick name. Click on OK. The files will be copied to a
unique folder on the memory stick. The vendor can then take away these files on his stick.
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5.13 Exporting All Results Files
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8 Graphicuss

File Edit View Operations Help

TEIEE

PD Cable Compliance Tests using USB-PDT e

e

Vbus: [0.027V

Path to Viendor Information File

Cable General | Cable ID (SOP?} | Cable SVIDs Modes (SOP) | Test Parameters | Cable Test Selector |

| Select Exsting Vendor Info File |

~Statyg—————— C:\PdtData"\PdVendorinfoFiles\Acme_Cables b
I Captuiing Impart Wendor Info File
e R {e.q. from Memary Stick) Save Vendor Info File
I Rd

o 5 Corpla - | SEESEDE
= - PD Compliang o i -

Save All Compliance Result Folders
{e.g. to Memary Stick)

. VBUS Vendor Pick the location \_mhere you want Compliance Results folder
B VCONM to be saved. Typically this will be the name of the Memary
(5 . Actve |Acme Cables =
I Connected Type =
I Activity ICabIe— [> éﬁ DVD RW Drive {(D:) -
I+ sy BD-ROM Drive (E:)
4 | gy STOREN GO (F2) |
Wy
\.‘? Vendar File Status: 'I » t ;yf:rd:srs
Hax File Validated &> . GraphicUSE Instal
. . > L. Graphiclsb n @
ELEEET » 1 GraphicUSE NEW BITS
= Sg'agnsen » | GraphicUsb V4.56 -
B Cur Sink d 0 4

View Vendor Text File
Edract Info From Cable UUT
Create NotesTent File
[~ SOP_DEBUG' | SOP_DEBUG"

-

Py

[ ok ][ cancet |

% A% ] K]

Ti 1
,.Imﬂ Exxit |

For Help, press F1

|Na File Open

In order to provide another party with all the files which have been captured for every product,
insert a Memory stick into a suitable USB socket, and click on the 'Save All Compliance Results

Folders (e.g. to Memory Stick)' button (see picture above).

In the dialog which appears, locate the memory stick name. Click on OK. The files will be copied to a

unique folder on the memory stick.
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5.14 Selecting a Previously Loaded Vendor Information File

[ Graphicuss

File Edit View Operations Help
@ =M=
Vbus: [0.027V

PD Cable Compliance Tests using USB-PDT eowe

Cable General | Cable ID (SOF?) | Cable SVIDs Modes (SOP) | Test Parameters | Cable Test Selector

Path to Vendor Information File

Status IC:\PdtData\PdVendorInfoFlIes\Mﬂe_Cab\es.bd
B Capturing

Save Vendor Info File

A e
FE] Select Vendor Info File To Open ‘ 28
e i — i —

rlue Select Existing Vendor Info File |

Save All Compliance Resut Folders |

Look in: | 1) PdVendorkrfoFiles | = E ek E (e.a. to Memary Stick)
Name = Date modified Type Size Info

| New folder 02/12/201512:13 File folder
| _| Acme_Cables.tt 02/12/2015 11:19 Text Document 2KE | View Vendor Text File

u Acme_Power.tod 02/12/201511:21 Text Document 76 KB

BExtract Info From Cable UUT
Create NotesText File
SOP_DEBUG' I SOP_DEBUG"

z2-2EEES£HEE

-

=
H

File name: |M37Cab\es.m Open I

Fies of type: [Tt Files () - Cancel

-

Ti 1
,.Imﬂ Exxit

| |Tesl ot running-

Xt e [« K|

For Help, press F1 \No File Open

In the case that a test needs to be repeated, the Vendor Information file has already been read and
this need not be repeated. Simply locate the existing file by clicking on the 'Select Existing Vendor
Information File' button, and the choosing the relevant vendor information file.
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6 Testing PD Devices

Connect one end of the supplied calibrated Type-C Test Cable to the Type-C receptacle on the Tester
plug-in. Connect the other end to the Unit Under Test (UUT).

e If the UUT has a captive cable, connect this to the Type-C receptacle on the Tester plug-in.

£E | =@EMEEELMT|¢

Open the Test Dialog by clicking on the green PD icon, or by selecting Menu... Operations... PD... PD
Compliance...

The PD Compliance Test dialog will open:

PD Compliance Tests using USB—PET‘._T‘ .- . o 9 . . M

Gen | Gen (cont) | Source | Sink | 1D (SOP) | SVIDs (SOF) | Test Parameters | Test Selector | I

Path to Vendor Information File

IC:\PdtData\F‘d‘u’endorlnfo Files"\Acme_Power b

— Diagnostic B
B Captuing (ém;:;ﬂmﬁea::;‘:ﬂwf%%i) | Save To Vendor Info File | | Load An Bxdsting Vendor Info File I
N Rp
. Rd Save and Close all Open Save Cument Vendor Compliance Results Save All Compliance Result Folders
B PD Compliance Results Files (e.g.to Memony Stick) (2.g.to Memory Stick)

I CC2

B ELS Vendor Product Version Info
N VCONN |Acme Fower |DEF455 |1.4

B Active

Type TID
B Connected P
il IDHF‘ v| I'IDSSDDD'I View Vendor Text File |
I Contract Extract Info From UUT |

B Source

I PR Swapped Create MotesText File |
Vendor File Status -

I DR Swapped
I /C Swapped File Validated I
I Mizmatch

— Diagnostic
M Plug-in
M YEUS Gen
B Curr Sink

Run Stop

| |T est: -nat running- Timeaut

| I— Exit |
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6.1 Vendor Information File

When running compliance tests at a workshop, the vendor is expected to have provided a text file
defining the characteristics of the product to be tested. This file can be produced by a USB-IF
application or can equally well be generated by the GraphicUSB application. The GraphicUSB
application can also be used to make a correction to the VIF. This should only be done with
reference to the rules in effect at the workshop in progress. It will probably always be necessary to
one particular modification; the TID, which is not usually known by the vendor when they run the VIF
generator application. It is important that this is corrected before running the tests, so that the
report can contain the TID reference.

For now we assumed that the vendor has supplied the file on a memory stick.

Click on the 'Import Vendor Info File (e.g. from Memory Stick)' button.

r N
EH GraphicUse [=]@ = ]
File Edit View Operations Help
J @ | & k| PD Compliance Tests using US8-PDT e N [ = |
J Vbus
Gen |Gen {cont) | Source | Sink | 1D (SOF) | SVIDs (SOP) | Test Parameters | Test Selector |

Min
6 Path to Vendor Information File
E C:\PdtData“PdVenderinfoFilesAcme_Power td

— Diagnostic
& | Cepludig (;mgf";“mxea‘;m‘”u"‘wf‘gﬁg} | Save To Vendor Info File | Load An Existing Vendor Info File |
= . Rp —
| ~
= - Eg ] [ Select Vendor Info File To Copy t- L] .z‘x‘:__
- SEEIS Vend Look in: I | PD Vendor Information Files j Ll I‘fF '
m - e
@ [ YCONN Iﬂcrnl Name = Date modified Type Size

= I Active )

B Corrected Type | Acme_Cablesbd 02/12/201511:19 Text Document 2KB
B Activit DRP| | i _|Acme Power.bd 02/12/201511:21 Text Document 16 KB |

B Contract
B Source
T B PR Swapped
a5 I DR Swapped Vendd||
k

B T Swapped File I
ni B tdizmatch File name: IMne_Powef.m Open
W, . .
% —2lagnostlc Fles of type: [ Texd Fies [~5) <] Cnes |
e Plug-it
- M WBUS Gen ™ Open as read-only
E B Curr Sink _4
}‘. - -
=
Ey
For Help, press FL |Mo File Open [ )
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6.2

General Information Tab

The contents of the file will be validated, and the result shown in the bottom window. This report

will describe any problem with the file, to enable easy correction. 'Path to Vendor Information File'

will show the internal location allocated by the version of Windows in use.

PD Compliance Tests using USB-PDT - a"e e lé]

Diagnostic
I Capturing
N Rp
N R4
B CCl
I CC2
B VBUS
I YCOMMN
B Active

I Connected

B Activity
I Contract
B Source

I PR Swapped
I DR Swapped
B T Swapped

B Mizmatch

Diagnoshc
M Plug-in

B wBUS Gen
B Curr Sink

Gen | Gen (cont) | Source | Sink | 1D (SOF) | SVIDs (SOF) | Test Parameters | Test Selector |

Path to Vender Information File

|C:"-.PdtData"-.Pd\-"endorInfo Files"Acme_Power bd

{.Iam;c;::to :epqdec:rll'ol;fostfii} Save To Vendor Irfo File ‘ | Load An Existing Vendor Info File |

PD Compliance Results Files {e.g.to Memary Stick)

Save and Close all Open Save Cumrent Vendor Compliance Results
(e.a.to Memary Stick)

Save Al Compliance Result Folders ‘

Wendor Product Version Info
|Acme Power |DEF456 14

Type TID

|DHP ﬂ |1 0950001 View Vendor Text File
Extract Info From UUT
Create NotesText Fils

Vendor File Status [

File Validated -

| | Test: -not running- Timeout

E =it

After correcting the TID, use the 'Save Vendor Info File' button, maintaining the suggested file name

and location.

At this point, during a Workshop, it is recommended that you also use the 'Create Notes Text File'

button. This creates a pre-initialised text document for making any observations about the testing.

The file appears in the main window below this dialog. On saving, maintain the suggested file name

and location.

The boxes under the buttons show the general characteristics of the vendor information file:

e Vendor Name

e Product Name

e \Version Info

e TID

e UUT type
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6.3 General Information (continued) Tab
PD Compliance Tests using USB-PDT =~ = = & ... L] . . . ﬁ
Gen Gen (cont) | Source | Sk | ID (SOF) | SVIDs (SOF) | Test Parameters | Test Selector |
—sopt————————— —Capabilties ~Di D (SOP)
v [~ Extemally Powered [V Responds to SOP Discover ID
— Diagnastic ,

B Capturing v 0P ¥ USB Comms Capable [V Attempts SOP Discover ID
B Fp [~ sop” [ DR_Swap Capable
N Rd .

e [~ SOP_DEBUG [¥ VCONN_Swap Capable
e o2 I~ SOP_DEBUG" (risusRieal
B YBUS [T &ccepts PR_Swap as Sowce
I YCONN - —_
B Active Format [T Accepts PR_Swap a3 Sink
- Eor?nlected M TypeL [T Requests PR_Swap a: Source
I Activity I™ Captive Cable
I Contract [T Requests PR_Swap az Sink
B Source
B PR Swapped

I DR Swapped
I YC Swapped
B Mizmatch

— Diagnostic
¥ Plugin
B VBUS Gen
B Curr Sink

Test: -not runhing- Tirneout
|
Fiun | Stop | | 0 Exit |

The second tab shows more general information, usually derived from the Vendor Information File:

e SOP* types which will be responded to with GoodCRC messages
e Format of the product

e Capabilities not directly relating to being a Source or a Sink

e  Whether the UUT attempts or responds to Discover ID (SOP)
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6.4 Source Capabilities Tab
PD Compliance Tests using USB-PDT - ... - - L . M

Gen | Gen (cont) Source ISink | 1D (s0P) | SVIDs (SOF) | Test Parameters | Test Selector |

Source Profile Claimed

I.{ vl ™ Sends Pings

— Diagnostic [ 5B Suspend May Be Clearsd:

I Capturing

I Fp

B Rd

) EE; Type Peak Cument Max Voltage Voltage Min Voltage Mex Cumrent Max Power
I VEUS poo#1 |Fxed  w| [100%10C ~| |5mn v |3mn A

I YCONN

B Active POOH2 |Fxed  w| [100%10C ~| |12an i |3mn mA

B Connected

B ctivity POOH3 |Fxed  »| [100%10C =] IZDDDD -y |5mn A

I Contract

B Source PDOH4 I:none= I

B PR Swapped

I DR Swapped PDO#5 |=”°”e= vl

I YC Swapped

B Mismatch PDOHE |=r10r|e= I
— Diagnostic PDOHT

|=ncne= vl
¥ Plugin

B VBUS Gen
B Curr Sink

Test: -not runhing- Tirneout
|
Fiun | Stop | | 0 Exit |

The third tab shows information related to Source Capabilities, usually derived from the Vendor
Information File:

e Source Profile Claimed (soon to be replaced with a different system!)

e Whether the UUT ever sends Pings

e Whether under any circumstances the UUT will clear to zero the USB Suspend bit
e The Source Capability details.
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6.5 Sink Capabilities Tab
PD Compliance Tests using USB-PDT - aws . e [

Gen | Gen (cort) | Source Sink |ID{SOP]|S‘JID5 (SOF) | Test Parameters | Test Selector |

Sink Profile

— Diagnastic
I Capturing May Be set
- Ez I Givebck May Be Set
B CC Cperational Cperational

e Type Max Voltage Voltage Min Voltage Current Power

. BLS PoOH1 [Foed  +| [Foo0 I
I YCONN
B Aclive FDO#H2 |=none= YI
B Connected
I Activity PDO#3 I:none: YI
I Contract
B Source PDOH4 |=none= vI
B PR Swapped
I DR Swapped PDO#5 |=none= vl
I YC Swapped
B Mismatch PDOHE |=none= YI

— Diagnostic PDOHT Iﬁ_ -
¥ Plugin “nens
B VBUS Gen
B Curr Sink

|T st -nat running- Tirnegout
Fiun | Stop | 0 Exit |

The fourth tab shows information related to Sink Capabilities, usually derived from the Vendor
Information File:

e Sink Profile Claimed (soon to be replaced with a different system!)

e  Whether the UUT sets the High Capability bit

e  Whether under any circumstances the UUT will set to one the No USB Suspend bit
e  Whether under any circumstances the UUT will set to one the Giveback bit

e The Sink Capability details.
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6.6 Discover ID (SOP) Tab
PD Compliance Tests using USB-PDT F %2 9 m L] b ' . ﬂ
Gen | Gen (cont) | Source | Sk 1D (SOP) | SVIDs (SOF) | Test Parameters | Test Selector |
VDM Header ID Header
Struc VDM Ver Data As Host  Data As Dev  Product Type Modal Operat USE VID

— Diagnastic d IYES LI IYES LI IU”dEﬁHEd LI IYES LI |451
I Caphuring ~Cett Stat————  Froduct VDO
- Fp XD USE PID bedDevice

Rd |.|51 I‘IZE.-! I‘Hl

[ e
I ccz ~AMA VDO
. VBUS HW Vers FW Vers
I YCONN 0 «| [0 -
B Active I _I I _I
- gc'f?”.e':‘ed SSTX1 Dir Sup SSTX2 Dir Sup SSAX1 Dir Sup SSAX2 Oir Su
B Aty [no 'i [no 'i [no v‘ [no 'i
I Contract
B Source VCONMN Power VBUS Required WCONN Required Superspeed
I PR Swapped I-IW LI INO j INO LI IUSB'_H Genland USB 2.0 LI
I DR Swapped
B /C Swapped -
B Mizmatch

— Diagnostic
¥ Plugin
B VBUS Gen il
B Curr Sink

|T ezt -not running- Tirneout
Fiun | Stop | 0 Exit |

The fifth tab shows information related to Discover ID (SOP), usually derived from the Vendor
Information File:

e VDM Header Information
o |ID Header Information

e Cert Stat Information

e Product VDO Information
e AMA VDO Information
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PD Compliance Tests using USB-PDT =~ &

T E

— Diagnostic
I Capturing
N Rp
Il Rd
B Ol
B Ccz
B YBUS
I WCOMMN
B Active
B Connected
I Activity
I Contract
B Source

B Mizmatch

B PR Swapped
I DR Swapped
I YC Swapped

— Diagnostic
¥ Plugin
B VBUS Gen
B Curr Sink

Gen | Gen (cont) | Source | Sk | 1D (SOF) SVIDs (SOF) | Test Parameters | Test Selector |

I SVID List Fixed

and In Order

No. of SVIDs
defined

SVID to view

SVID Value )

|24— jwm ;l

Mo. of modes
defined for SVID

—

Mode to view

|5u3? v

|¥ Enterable

Mode List Fixed
and in order

MNumber of Modes
retumed in Get
Modes ACK

—

Insert Before

Insert Before

Delete

Add

Delete

Add

Stop

| |T ezt -not running-

—

Timeout
0 Exit |

The sixth tab shows information related to Discover ID (SOP), usually derived from the Vendor

Information File:

e SVID Information
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6.8 Test Parameter Tab
PD Compliance Tests using USB-PDT . - - - e Iﬁ
Gen | Gen (cort) | Source | Sink | 1D (SOF) | SVIDs (SOF) Test Parameters ]Test Selector |

T Nominal Settings Tx Group 1 Noise Tx Group 2 Noise

High Level nom.  |1100 mi High Level nom.  |1200 mi High Level nom. |730 mi
Diagnoshc
B Captuing Low Levelnom. |25 mV Low Level nom. ] mV Low Levelnom.  |-250 my
. Fp Bit Rate 300 Kb/ Bit Rate 270 Ko/s || BitRate 330 Ko/s I
N Rd
e Moise period 608 ns Moise period 608 ns Moise period 608 ns
I ccz ) ' ) ] ) ]
. VELS Moise amplitude 0 mV p/p Moige amplitude 100 mV p/p Moige amplitude 100 mV p/p
N YCONN Rise~/Faltime 735 ns Rise~/Falltime 735 ns Rise~/Falltime 735 ns
B Active
B Corrected Offset period us Offset period us Offset period us
B Activi Offset amplitude mV pip Offset amplitude mVp/p | | Offset ampli

plitude mV p/p
I Contract
B Source Gp 1 | Gp 2 | Set Nominal | Set Default | Orig | Set Nominal | Set Default | Orig | Set Nominal |
B PR Swapped
I DR Swapped Capture Tester Eye Capture Tester Eye Capture Tester Eye
I YC Swapped
B Mizmatch
Test Cable VBUS Loop Resigtance (102 mChm

Diagnostic
¥ Plugin
B VBUS Gen
B Curr Sink

| Test: -not runhing-

The seventh tab shows the Test Parameter Settings.

Of particular inportance is the Test Cable VBUS Loop Resistance setting. You should enter here the
figure on your calibrated test cable, in milliohms.

The Tx parameters define the waveform sent by the Tester transmitter:

e under normal conditions
o while sending BIST messages during PHY-TX-INT-REJ Group 1 noise testing
o while sending BIST messages during PHY-TX-INT-REJ Group 2 noise testing

The Capture Tester Eye buttons allow the generated waveform to be displayed. This is useful as a
double check on calibration. Before clicking on this button, ensure that nothing is connected to the
plug-in panel.

The parameters relating to group 1 and 2 noise default to the Compliance Plan values, but may be
altered during development to alter the stress on the receiver.
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B PR Swapped
I DR Swapped
I YC Swapped

Set All PHY Tests

6.9 Test Selector Tab
PD Compliance Tests using USB-PDT . - - - e Iﬁ
Gen | Gen (cort) | Source | Sink | ID (SOP) | SVIDs (SOF) | Test Parameters  Test Selector ]
PHY tests Protocol Tests Power Tests
Disgnostc [~ EMC-PROT-SEQ-GETCAPS [~ BMC-POW-SRC-LOAD-P-PC
] Ceplig v BMC-PHY-RXINT-REJ [~ BMC-PROT-SEG-CHKCAB-P-PC ™ BMC-POW-SRC-LOAD-CP-ACC
=1 ¥ BMC-PHY-RX-BUSIDL [~ EMC-PROT-SEQ-NOMRK-P-PC |
B R ¥ BMC-PHY-TERM [~ BMC-PROT-SEQ-CHKCAB-CP-ACC [~ BMC-POW-SRC-TRANS-P-PC
Il CC1 ¥ BMC-PHY-MSG [~ BMC-PROT-SEG-MOMRK-CP-ACC [~ BMC-POW-SRC-TRANS-CP-ACC
. 5;35 [ BMC-PROT-SEG-SWAP-RE!
- SN [~ BMC-PROT-SEQ-DRSWAP [~ BMC-POW-SNK-TRANS-C-CP
B ctive [~ BMC-PROT-SEGQ-VCSWAP [~ BMC-POW-SNK-TRANS-PC
B Connected [~ BMC-PROT-DISCOV
B Activity [~ BMC-PROT-BIST-NOT-5V-SRC
I Contract [~ BMC-PROT-REV-NUM
B Source

Set All PROT Tests

Set All POWER Tests

Settings during Tests ass Capacitance
[ Cimetely e |31't‘13 . By Test
T m— [V Emulate Cable Marker During Most Tests (default) " uF Clear Al
o Plugin W Sink Feal Cument During Tests (default) ; HEF
W vEUS Gen [+ Delays to Worst Case (default) & 1000F
B Curr Sink

Test: -not runhing-

The last tab shows the Test Selectors.

PD Tests should be run as three separate groups: PHY, Protocol and Power. This is to avoid the
resultant files becoming too large and too slow.

The 'Settings during Tests' options default to the standard required settings for a full Compliance
Test. The settings may be altered to experiment with different options. 'Sink Real Current' may be
switched off while performing PD tests on a 'Silicon Only' product.

Bypass capacitance is normally set to various default values during tests. However for development
reasons the value may be set to a specific value in this dialog.

As you may expect, any individual test may be selected, when working on a development issue.

The button 'Set All PHY Tests' causes the five PHY tests to be selected (and all others to be de-
selected). After selecting the tests, click on the 'Run' button.

You may then exit the dialog and examine the results of just the PHY tests, or continue to perform
the other two groups of tests first, depending on the situation.
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[ GraphicUSB - [HTML3*]

= =

=

B File Edit View Operations

Window  Help

DOEEIEEEETE S

Vbus: |[0.037V 3.%ma

-
#lpp Compliance Tests using USB—PET'- bd

[-[=]x]
— I W—

e

Receiver Impedance OK

=
5

EFIIEEE

zwEEE®

F
g

BRG]

=

or Help, press F1

Simulating Detach From UUT...

i~ Diagnostic:
Capturing

B Rp

N Rd

cc

I Cc:

N vBUS

N YCONN

Active

I Connected

B Activity

Contract

B Source

I FR Swapped

N DR Swapped

WL Swapped

B Hismatch

~ Diagnostic
M Plugin
W YBUS Gen
W Curr Sink

Gen | Gen (cont) | Source | Sink | 1D (SOP) | SVIDs (SOF) | Test Parameters  Test Selector |

~PHYtests————— [ Protocol Tests ————————————— PowerTests ———————
¥ BMC-PHY-TX-EYE (=BT} [~ BMC-PROT-SEQ-GETCAPS [~ BMC-POW-SRC-LOAD-P-PC
¥ BMC-PHY-RX-INT-REJ [~ BMC-PROT-SEQ-CHKCAB-P-FC [~ BMCPOW-SRCLOADCP-ACC
¥ BMC-PHY-RX-BUSIDL [~ BMC-PROT-SEQ-NOMRK-P-PC
¥ BMC-PHY-TERM [~ BMC-PROT-SEQ-CHKCAB-CP-ACC [~ BMC-POW-SRC-TRANS-P-PC
¥ BMCPHYMSG [~ BMC-PROT-SEQ-NOMRKCP-ACC [~ BMCPOW-SRC TRANSCP-ACC
[~ BMC-PROT-SEQ-SWAP-REJ
[~ BMC-PROT-SEQ-DRSWAP [~ BMC-POW-SNK-TRANSLCP
[~ BMC-PROTSEQVCSWAP [~ BMCPOW-SNK TRANS-PC
[~ BMC-PROT-DISCOV
[~ BMC-PROT-BIST-NOT-5V-SRC
[~ BMC-PROT-REV-NUM
Set All PHY Tests | Set All PROT Tests | Set All POWER Testsl
[~ Settings during Tests Bypass Capacitance
= ¥ Defined By Test
v Emulate Cable Marker During Most Tests (default)  0uF Clear Al
[¥ Sink Real Cument During Tests (default) © f —I
¥ Delays to Worst Case (defaul) (‘: }%F

Stop

[Test: BMC-PHY-TERM
| |Simulating Detach

Timeout
]

Exit |

[BMC-PHY-TERM

)

J

While running, progress will be indicated by the background colouring of the test name. Blue
indicates a completed test while yellow indicates the test in progress.

Two documents are created during the PHY test run:

an HTML report (.html)
an MQP Capture file (.mqu)

After the 'Exit' button is re-enabled, you may click it to gain access to the generated reports, or
proceed to do the Protocol Tests.

[ GraphicUSE - [Report_DEF456_2015-12-02-12-41-547] =8 =
E] File Edit View Operations Window Help ‘_ ||£‘” x||
T W Se— |
2 B T e P T ™
DT T IE™ PD Compliance Tests using Use-POT e [
| veus: [0.027v | 3.oma
m 3 Gen | Gen (cort) | Source | Sink | 1D (SOP) | SVIDs (SOF) | Test Parameters  Test Selector |
Q -~ PHY test: - Protocol Tesis - Power Test
|@| Post-run Analysis =t ocol Tedts oner fests
E - A ) [~ BMC-PHY-TX-EYE (+BIT) ¥ BMC-PROT-SEQ-GETCAPS [~ BMC-POW-SRC-LOAD-P-PC
TeSt BMC'PHY‘TX'E r Diaghostic
Z| Goal: Get UUT into PD Modd | Camung | AR ¥ BMCPROTSEQ CHKCABP-RC I~ BMCPOW-SRCLOADCP-ACC
B Cvents 226-27 PD Sequence §| I R I~ BMC-PHY-RX-BUSIDL ¥ BMC-PROT-SEQ-NOMRK-P-PC
I'=| Event #26 PD Message - {| ™ Fd ™ BMC-PHY-TERM [¥ BMC-PROT-SEQ-CHKCAB-CP-ACC [~ BMC-POW-SRC-TRANS-P-PC
Event #27 PD Message - oot [~ BMC-PHY-MSG ¥ BMC-PROT-SEQ-NOMRK-CP-ACC [~ BMC-POW-SRC-TRANS-CP-ACC
Events #28-34 PD Sequence § = \Egas ¥ BMC-PROT-SEQ-SWAP-REJ
@ Event #28 E% é”gzsﬁageu‘q: e [¥ BMCPROT-SEGDRSWAP [~ BMCPOW-SNK-TRANS C.CP
[PROT Mé((} 0| | - acive ¥ BMC-PROT-SEQ-VCSWAP [~ BMC-POW-SNK-TRANS-PC
RDO B24 - (No| | | MM Connected [¥ BMC-PROT-DISCOV
Event #29 PD Message - (| | B Activity v EMC-PROT-BIST-NOT-5V-5RC
Event #30 PD Message - A Contract ¥ BMC-PROT-REV-NUM
-~y | Event #31 PD Message - {/| | Wl Source
‘| (Previous Goal succeeded) B PR Swapped Set All PHY Tests Set Al POWER Tesisl
85| Event #33 PD Message - [ DR Swapped
Max | Event #34 PD Message - {| | W VC Swapped ~ Settings during Tests Bypass Capacitance
+_ | Goal: Confirm that correct lerj) | W Mimaich & Defined By Test
= | Events #38-40 PD Sequence § —— v E.mu\ata Cable Marker During Most Tests {default) G uF Clear Al
| Event #38 PD Message - I B Pigin [¥ Sink Real Cument During Tests (defautt) TuF
. | Event#30 PD Message - {| | vBUS Gen [¥ Delays to Worst Case (defaul) ‘,c L
* | Event #40 PD Continuous|| Bl cur Sink L0
#| (Previous Goal succeeded) - [Test: =none= et
| Goal: Simulate UUT Detach. Fiun | Stap | | . Exit |
2| (Previous Goal succeeded) I
For Help, press F1 | A J
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6.11 Protocol Test Progress
PD Compliance Tests using USB-PDT =~ = = & ... " . . . ﬂ
Gen | Gen (cort) | Source | Sink | ID (SOP) | SVIDs (SOF) | Test Parameters  Test Selector |
— PHY tests — Protocol Tests — Power Tests
Disgnostic [~ BMC-PHY-TX-EYE (+BIT) ¥ BMC-PROT-SEQ-GETCAPS [~ BMC-POW-SRC-LOAD-P-PC
] Ceplig [™ BMC-PHY-RX-INT-REJ ¥ BMC-PROT-SEQ-CHKCAB-P-PC ™ BMC-POW-SRC-LOAD-CP-ACC
[~ BMC-PHY-RX-BUSIDL ¥ EMC-PROT-SEQ-NOMRK-P-PC

N Rp

B R [~ BMC-PHY-TERM ¥ BMC-PROT-SEQ-CHKCAB-CP-ACC [~ BMC-POW-SRC-TRANS-P-PC
Il CC1 [~ BMC-PHY-MSG ¥ BMC-PROT-SEQ-NOMRKLCP-ACC [~ EMC-POW-SRC-TRANS-CP-ACC
. 5535 [# EMC-PROT-SEG-SWAP-REJ

- SN ¥ BMC-PROT-SEQ-DRSWAP [~ BMC-POW-SNK-TRANS-C-CFP
B Active ¥ BMC-PROT-SEQ-VCSWAP [~ BMC-POW-SNK-TRANS-PC
B Connected ¥ BMC-PROT-DISCOV

B Achivity ¥ BMC-PROT-BIST-NOT-6V-SRC

| Colasi ¥ BMC-PROT-REV-NUM

B Source

B PR Swapped Set All PHY Tests | Set All POWER Testsl

I DR Swapped

- V.C Swapped — Settings during Tests Bypass Capacitance

B Hismatch  Defined By Test

T — [V Emulate Cable Marker During Most Tests (default) = uF Clear Al |

o Plugin ¥ Sink Real Cument During Tests (default) © F

M vEUS Gen [V Delays to Worst Case (defautt) ; 13"05'__

0 Curr Sink

| |T ezt -not running-

Timeout
0 Exit |

Stop

The button 'Set All PROT Tests' causes the eleven Protocol tests to be selected (and all others to be
de-selected). Some tests may be inappropriate to the UUT Type. After selecting the tests, click on

the 'Run' button.
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While running, progress will be indicated by the background colouring of the test name. Blue
indicates a completed test while yellow indicates the test in progress.

Two documents are created during the Protocol test run:

e an HTML report (.html)
e an MQP Capture file (.mqu)

After the 'Exit' button is re-enabled, you may click it to gain access to the generated reports, or

proceed to do the Power Tests.

@ GraphicUSE - [HTML4*]

B File Edit View Operations Window Help
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xz
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el ccl
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[
Contract
o Source
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=
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M Plugin
M VBUS Gen
W Cur Gink

[ % w2 o]

Gen | Gen foort) | Souce | Sk | ID (SOP) | SVIDs (SOF) | Test Parameters Test Selector |

 PHY tests i~ Protocal Tests r Power Tests
[~ BMCPHY-TXEYE (:BIT) ¥ BMC-PROT-SEQGETCAPS [~ BMC-POW-SRCLOAD-P-PC
[ BMC-PHY-RXINT-REJ ¥ BMC-PROT-SEQ-CHKCAB-F-PC I~ BMC-POW-SRC-LOAD-CP-ACC
[~ BMCPHY-RX-BUSIDL ¥ BMC-PROT-SEQ-NOMRK-P-PC
[™ BMC-PHY-TERM ¥ BMC-PROT-SEQ-CHKCAB-CP-ACC I~ BMC-POW-SRC-TRANS-P-PC
[~ BMCPHY-MSG ¥ BMC-PROT-SEQ-NOMRK-CP-ACC [~ BMC-POW-SRC-TRANSCP-ACC
¥ BMC-PROT-SEQ-SWAP-REJ
¥ BMC-PROT-SEQ-DRSWAP [~ BMC-POW-SNK-TRANSCCP
¥ BMC-PROT-SEQ-VCSWAP I~ BMC-POW-SNK-TRANS-FC
¥ BMC-PROT-DISCOV
¥ BMC-PROT-BIST-NOT-5V-SRC
¥ BMC-PROT-REV-NUM
Set All PHY Tests | Set All PROT Tests Set All POWER Tests
r— Settings during Tests Bypass Capacitance

¥ Emulate Cable Maricer During Most Tests (defautt)
¥ Sink Real Curent During Tests (defautt)
¥ Delays to Worst Case (default)

' Defined By Test
© uF

 JuF
 10uF
£ 100uF

Clear All

Stop

|Test: BMC-PROT-DISCOV

| Discaver S¥IDs, Fatchit!

Timeout

’43_ Ezit

=

or Help, press F1

|BMC-PROT-DISCOV

)|
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6.12 Power Test Progress
PD Compliance Tests using USB-PDT - ... . . L - M
Gen | Gen (cort) | Source | Sink | ID (SOP) | SVIDs (SOF) | Test Parameters  Test Selector |
—PHYtests ———————— [~ Protocol Tests — Power Tests

 Diagnostc [~ BMC-PHY-TX-EYE {+BIT) [~ BMC-PROT-SEQ-GETCAFS ¥ BMC-POW-SRC-LOAD-P-PC
B Captuing [~ BMC-PHY-R¥INT-REJ [~ BMC-PROT-SEQ-CHKCAB-P-PC ¥ BMC-POW-SRC-LOAD-CP-ACC
B Ro [~ BMC-PHY-RX-BUSIDL [~ BMC-PROT-SEQ-NOMRK-P-PC

B R [~ BMC-PHY-TERM [~ BMC-PROT-SEQ-CHKCAB-CP-ACC ¥ BMC-POW-SRC-TRANS-P-PC
Il CC1 [~ BMC-PHY-MSG [~ BMC-PROT-SEQ-NOMRKLCP-ACC [¥ BMC-POW-SRC-TRANS-CP-ACC
ez [~ EMC-PROT-SEQG-SWAP-REJ

= EESEN [~ BMC-PROT-SEQ-DRSWAP ¥ BMC-POW-SNK-TRANS-CLCP
B Sctive [~ BMC-PROT-SEG-VCSWAP ¥ BMC-POW-SNK-TRANS-PC
B Connected [~ BMC-PROT-DISCOV

B Activity [~ BMC-PROT-BIST-NOT-5V-SRC

B Contract [~ EMC-PROT-REV-NUM

B Source

B PR Swapped Set All PHY Tests | Set Al PROT Tests |

I DR Swapped

- V.C Swapped — Settings during Tests Bypass Capacitance

B Mizmatch & Defined By Test

T — [V Emulate Cable Marker During Most Tests (default) = uF Clear Al |

o Plugin ¥ Sink Real Cument During Tests (default) r(: 1;}

M vEUS Gen [V Delays to Worst Case (defautt) ~ 1000F

0 Curr Sink

|T ezt -not running- Tirneout
Fiun | Stop | | 0 Exit |

The button 'Set All POWER Tests' causes the six Power tests to be selected (and all others to be de-
selected). Some tests may be inappropriate to the UUT Type. After selecting the tests, click on the
'Run’ button.

Two documents are created during the Power test run:

e an HTML report (.html)
e an MQP Capture file (.mqu)

After the 'Exit' button is re-enabled, you may click it to gain access to the generated reports.
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[~ BMC-PROT-SEQ-NOMRK-P-PC
[~ BMC-PROT-SEQCHKCABCPACC
I~ BMC-PROT-SEQ-NOMRK-LCP-ACC
[~ BMC-PROT-SEQ-SWAP-RE!

[~ BMC-PROT-SEQ-DRSWAP

[~ BMC-PROT-SEQ-VCSWAP

[~ BMC-PROT-DISCOV

[~ BMC-PROT-BIST-NOT-5V-SRC
™ BMC-PROT-REV-NUM

Set Al PROT Tests

¥ BMC-POW-SRC-LOAD-P-PC
v BMC-POW-SRC-LOAD-CP-ACC

v BMC-POW-SRC-TRANS-P-PC
¥ BMC-POW-SRC-TRANS-CP-ACC

¥ BMC-POW-SNK-TRANSCLP
¥ BMC-POW-SNK-TRANS-PC

Set Al POWER Testsl

r— Settings during Tests

Bypass Capacitance

i Diagnostic
M Plug-in
W WBUS Gen
W Cur Sink

¥ Emulate Cable Marker During Most Tests (default)
[V Sink Real Cument During Tests {dsfauit)
[V Delays to Worst Case (default)

" Defined By Test

 uF

o 1uF Clear All
 1uF

© 100uF

‘T est =nohe=
Fun Stop | ‘

Timeout

,_ Exit

A

]

After the 'Exit' button is re-enabled, you may click it to gain access to the generated reports.
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6.13 HTML Report File

The HTML report comprises a number of sections:

e Header information describing
o the test software version
o the product being tested
o The actual tests to be run
e Runtime Report

This is a description of the run time procedures. Some of these may result in test failures.

@ GraphicUSE - [Report_ DEF456_2015-12-02-12-41-54%] =13

nj File Edit View Operations Window Help -
o= & = FET BE ER T 78
Vbus: |0.027V 1275mA

1€

BMC-PHY-TERM
BMC-PHY-MSG

=
=]

Runtime Report
BMC-PHY-TX-EYE

Establish PD Mode. ..

Initial request accepted...
BIST request actioned...
Simulating Detach From UUT...

BMC-PHY-RX-INT-REJ

Establish PD Mode..

Initial request accepted...

Sending BIST Test Data message. ..

BIST request acknowledged, now in test mode. ..
Setting Signal to Parameters Tx Group 1.
Sending Multiple BIST Test Data messages...
This will take 30-40 seconds...

Mo | Al BIST messages acknowledged - pass...
Setting Signal to Parameters Tx Group 2...
Sending Multiple BIST Test Data messages...
%7 | This will take 30-40 seconds...

All BIST messages acknowledged - pass...
Simulating Detach From UUT...

BMC-PHY-RX-BUSIDL

Establish PD Mode...
Initial request accepted. ..

ZwEBEEBERE NG Y E D

=

For Help, press F1 Mo File Open

e Post-run Analysis Report
This is an analysis of the Analyser Capture file taken during the test run. The Capture file

stores every PD event which occurred, together with embedded 'Goals'. The file is analysed

for:

PD timing errors

PD protocol errors

valid usage of all parameter fields

O O O O

match of all parameter fields with vendor supplied information

whether embedded test goals have been achieved

Every PD message is reported on in the Post-run Analysis Report (with the exception of
multiple messages sent during the Interference Rejection tests).

At the end of the Post-run Analysis Report for the PHY tests is a text summary of the Eye
Diagram Scope report. This is sufficient to define Pass versus Fail for these PHY tests, but

viewing the actual Scope capture (See below under Capture File) will always be beneficial.
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- 53
@ GraphicUSB - [Report_DEF456_2015-12-02-12-41-547] =2

ElEiIe Edit View Operations Window Help -

Test: BMC-PHY-RX-INT-REJ
Goal: Get UUT into PD Mode as a Sink (5V/100mA)

=
Bl

= & Y = fEr Ol £7 T ?
Vbus: |0.027V 1275ma
h Simulating Detach From UUT... -
M| Simulating Detach From UUT...
| End of Tests.
i
€| Post i
= | Post-run Analysis 3
=| Test: BMC-PHY-TX-EYE
Goal: Get UUT into PD Mode as a Sink (5V/100mA)
Events #26-27 PD Sequence Start (Announce Source Capabilities)
0 Event #26 PD Message - Source Capabilities (from Tester)
W | Event#27 PD Message - GoodCRC (from UUT) (SOP)
Events #28-34 PD Sequence Start (Power Transition Request)
Event #28 PD Message - Request (from UUT) (SOP)
RDO B25 - (USB Communications Capable) is not Vendor spec'd value. FAIL
[PROT_MSG_DATA_REQ_6]
o RDO B24 - (No USB Suspend) does not match Vendor spec'd info. [PROT_MSG_DATA_REQ_7] FAIL
* | Event#29 PD Message - GoodCRC (from Tester) (SOP)
| Event #30 PD Message - Accept (from Tester) (SOP)
Hax | Event#31 PD Message - GoodCRC (from UUT) (SOP)
- (Previous Goal succeeded)
= | Event#33 PD Message - PS_RDY (from Tester) (SOP)
7 | Event#34 PD Message - GoodCRC (from UUT) (SOP)
Goal: Confirm that correct length Continuous BIST is sent
Events #38-40 PD Sequence Start (BIST Test Sequence)
Event #38 PD Message - BIST (from Tester) (SOP)
Event #39 PD Message - GoodCRC (from UUT) (SOP)
Event #40 PD Continuous Data
(Previous Goal succeeded) =
For Help, press F1 Ma File Open
r@ GraphicUSB - [Report_DEF456_2015-12-02-12-41-54%] (Mot Responding) [E=EE)
B File Edit View Operations  Window Help o X
e =H =] Y = FET BE ER T ?
Vbus: |0.027V 5.2mAa
i | Event#25 PD Message - Request (from UUT) (SOP) -
n RDO B25 - (USB Communications Capable) is not Vendor spec'd value. FAIL
© [PROT_MSG_DATA_REQ 6]
T RDO B24 - (No USB Suspend) does not match Vendor spec'd info. [PROT_MSG_DATA_REQ_7] FAIL
Event #29 PD Message - GoodCRC (from Tester) (SOP)
& Event #30 PD Message - Accept (from Tester) (SOP)
= | Event#31 PD Message - GoodCRC (from UUT) (SOP) 3
= | (Previous Goal succeeded)
— | Event#33 PD Message - PS_RDY (from Tester) (SOP)
Event #34 PD Message - GoodCRC (from UUT) (SOP)
Goal: Confirm that correct length Continuous BIST is sent
@8, | Events #38-40 PD Sequence Start (BIST Test Sequence)
Event #38 PD Message - BIST (from Tester) (SOP)
Event #39 PD Message - GoodCRC (from UUT) (SOP)
Event #40 PD Continuous Data
(Previous Goal succeeded)
| Goal: Simulate UUT Detach.
o (Previous Goal succeeded)
Ly

% Events #99-100 PD Sequence Start (Announce Source Capabilities)
W | Event#99 PD Message - Source Capabilities (from Tester)
Event #100 PD Message - GoodCRC (from UUT) (SOP)
Events #101-109 PD Sequence Start (Power Transition Request)
Event #101 PD Message - Request (from UUT) (SOP)
RDO B25 - (USB Communications Capable) is not Vendor spec'd value. FAIL (repeat)
[PROT_MSG_DATA_REQ_6]
RDO B24 - (Mo USB Suspend) does not match Vendor spec'd info. [PROT_MSG_DATA_REQ_T7] FAIL (repeat) -
For Help, press F1 Mo File Open

e Error Summary
This lists the number of errors found, both run-time and post-run. Unless there is a good
reason to decide otherwise, any error will result in a test failure.

43



USB-PDT Manual V1.1 - 25 Apr 2018 MQP Electronics Ltd

r@ GraphicUSB - [Report_DEF456_2015-12-02-12-41-547] =nae X
x| File Edit View Operations Window Help - & %
o ZH & Y == PE0 B ER T ?
Vbus: |0.027V 5.2ma
Capture#2 BMC Eye Diagram B

Ul = 3390ns

Ref Freq = 204985Hz
Risetime = 357.1ns
Fallime = 436.2ns
pBitRate = 0.006%
Eye diagram is valid.

For Information Only:

0 Retries by UUT using SOP

0 Retries by UUT using SOF'
T Retries by Tester using SOP
0 Retries by Tester using SOF'

Error Summary

Error VENDOR_INFO_MISSING found 5 times

Error PROT_MSG_DATA_REQ_6 found 12 times
Error PROT_MSG_DATA_REQ_7 found 12 times
Error PROT_MSG_DATA_SRC_CAP_5 found 5 times
Error PROT_MSG_DATA_SRC_CAP_T found 5 times
Error PROT_MSG_DATA_SRC_CAP_8 found 5 times
Error BMC_PHY_MSG_5 found 1 time

45 Post-Run Errors - FAIL

0 Runtime Errors

End of Report

2wEEEEHEENE™ESS S

M F

=

[om|

For Help, press F1 Ma File Open
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6.14 Capture File

Underneath the HTML report (use menu item Window... to find it) is the Analyser Capture report.
The left hand pane shows the PD events (use Min and Max to reveal more of less detail).

The top right hand (Detail) pane gives an analysis of the event selected in the event pane.

The pane below the Detail pane shows any data involved in the event selected.

The bottom pane shows a zoomable timeline of all the events in the complete capture.

In the example above can be seen the BIST continuous waveform on the left (in brown),
followed by two long blue lines (each containing 13000 BIST test messages during the
Interference Rejection test), followed by various other PD messages from the other tests.

Above that is a simple representation of VBUS, going between 0 and 5V.

The black rectangle labelled #1 is a VBUS scope capture of a Hard Reset event.

r .

EB| GraphicUSE - [Capture_DEFA56_2015-12-02-12-41-54%] S e S
File Edit View Operations Window Help = (& =
e - = W == PET O Ef T ®SQ|THE 0| EZ

Vbus: [ 0.030V 5.3mA

& | 1.806 807 s |

o Power Delivery Compliance Goal

m

During Compliance Testing it is necessary to run a

I%' S— F'”E"'-’e r=v'1nn — Protacol Engine, which responds as required to

— = e P el e S ) whatever message exchanges the UUT may initiate.

[Ewntz1s ] CCabls Event] As an_exact sequeljce_cannot be guaranteed, ]

| | DFP Attached compliance evaluation is performed by performing an i
mmabhimne mamtbiien AF et miine mmmiirn Danbhaddad fmda

| Ewventz2z | | C-Cable Event | .

[=oenssas | [Bcth Attached 24} No Data To Display

[[Eemzzs ] [vEuson ]

[=oeaamss | [Session Start]

PD| PD Seguence (SOP) From Result

=

@ FO| F | soP Header | Data Objects (1)]  CRC |EDF'|
2| ..0101 JAssB] Source Capabilities| 5.0V |82537308] oK

2wEEEEEEN®™E S S

FD'. [SoF[ fesder | _crc_ JeoF] [FoIoLE] il

Max e et —

T, |25v.-5A

= #1

w

A 0V-0A VBUS N

}'10 I J ... | .| "o mn r m 1 nil 1

% 1 1 1 1 1 1 1 1 1 1 1
0.000,000 5 50.000,000 s |100.000.000 5

e . b

For Help, press F1 54856 events
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6.15 Eye Diagram
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-
[8] GraphicUSB - [Capture_DEF456_2015-12-02-12-41-54*] =aae X
File Edit View Operations Window Hel = [|&| %
p p
@ =HE & | ' - = PET BO ER THS|THE H =
Vbus: [0.027V 1275mA
(T O PD Compliance Goal @ Sscope Capture
@
Scope captures are automatically taken at key points in
if Compliance Tests.
i
& liEaeEEeR. This capture i1s of the BMC Tx Signal.
= ] [Evaluate Previous Goal] . . . .
TTTooo05s Coesmeviomgen There are two scope displays associated with this
= capture.
[ ] PD Compliance Goal
f
117883 228 = Simulate UUT Cetach [ Show Scope Display |
Al
! | | | Evaluate Previous Goal|
il B EEETEERECT | [“=hecc previows goal
Event # 54554
©
i ===End of Capture === No Data To Display
i |

For Help, press F1

54856 events

Tax

W, |25v-BA

= =1

il

A 0V -0A VBUS -

}10 IPII_ .| "o mn r m 1 nil 1

% 1 1 1 1 1 1 1 1 1 1 1
0.000,000 5 50.000,000 5 [100.000.000 5

-y 4 [ | »

The last event in the Events pane is the Scope Capture event #2, relating the the eye diagram. Click

on this event, then on Show Scope Display. The Eye Diagram will appear.

.
BB GraphicUSE - [Capture_DEF456_2015-12-02-12-41-54:2]

File Edit View Operations Window Help
=] =]
Vbus:

T

#h

0.027v 5.2mA

13

= FET EO £R

=NACN X
- =
TR A B =

Eye Diagram (BMC)

Plot 2/3

13Y poommmmmo s TTTTTTTTTT T S CTTTTTTTT '

1.2v &

=2wEEESEEEN ™ E S F

=
2

L1 U o 01w ozuw

'UI = 3390ns, Ref Freq = 294985Hz

My W | =]

For Help, press F1

o2ul

54856 events

oeuwm ooum

1.0U

0.826U1, 0.845V

11U
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Clicking 'Next' on the Eye Diagram shows the complete captured BIST 2 waveform.

Zoomin

g is achieved by placing the cursor at the bottom of the graph until a magnifying glass icon

appears, and then using the scroll wheel.

- -
BB GraphicUSE - [Capture_DEF456_2015-12-02-12-41-54:2] [ 5 [
Eile Edit View Operations Window Help = (& %
o=l # Y = PN BO B2 TR A @ =
Vbus: [0.027V 5.Z2mA
Hin _ Signal Capture (BMC) Plot 3/3
® R T T ST T T ST :
AL R N e Rt R B e L e R E L P LR (EEREEP PR R
= L A R S R A e Rl EEEEE R e qmmmmmmeeee- |
= BOOMY fmm - memm o oo b b
e A AR PR SR PR S (S S A NS Y I SO
i
STV S N R Y A A NS S SRS SRR R S I LA I
IR B e oo e I R e e SR frasrerreaes i
i
o e R e RE R o S R b [ERRRRRREEEES b deeeee !
& PP PRVE S RN S SN NS S SO SN NS SN BN S o NS ) I AR
Tax
B 111 S e SE T e S B e DR e B | BECETTTEE Pt e
A
soomv b b
W oomv - 4 i + - 4 i '
:O IS S B S — SR - A - R — SRR | — . - ;
3
E‘ 2.579392s 2.579294s 2.579398s 2.579288s 2.579400s 2.579408s 2.572410s 2579412
2.579412s, 0.686V
For Help, press F1 54856 events
L

The waveform is not part of the compliance test but allows some development interpretation of

various

problem signals.
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6.16 Hard Reset Scope Capture

F hl
BB GraphicUSB - [Capture_DEFA56_2015-12-02-12-41-54:2] [
File Edit View Operations Window Help |_|5'||x|
| @ FHER RS i nw & F XL =sEHOIREAT QAT |m| =
| vbus: [0.027v [ 5.2ma
Min VBUS Measurement - Hard Reset
@ 22v ;- . : ;
if gnvi. -------------------------------------------------------------------------------------------------------------
& !
= BV - - I I R T I et
E 15.\;5- -----------------------------------------------------------------------------------------------------------
|
L T e T e S
@ )
12v A
10v —--i0A
T
g
Max
A
7
&
o
S 4
898.3s 98.4s 88.5s 88.6s B8 7Ts 98.8s 88.9s 29.0s 99.1s 99.3s 29.3s
Ed 99 281527s, 22.095V
For Help, press F1 |54856 events | 4
b

Scope Capture #1 in this case, is a Hard Reset, generated by the tester, with VBUS controlled by the
tester. It is included here to show how a mask is automatically drawn to indicate valid areas for the
VBUS waveform. Typically the blue voltage waveform will be coloured red if the VBUS cuts through
part of the mask.
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6.17

Capture File Error Indications
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-
FB| GraphicUSB - [Capture_DEFAS6_2015-12-02-12-41-54%] =anel X
File Edit View Operations Window Help = [|&| %
@ =H S Y = fen Fo F THS|THE B =

Vbus 0.027v 5.2mA
- - . -
fin E]  PD Sequence (SOP) |From Result o Power Delivery Event
@ & A
m = FDL ] SOF [ Reader| Dats Objects (1)] _CRc__JECF] [FDIDLE
CQ < | ..0101 [AAAB|Request] FDO#1 J23171444] oK | [ 2457 us
= |$ I [SoF | fesser | e |EoF] [FoioiE] A\fgrage bit rate for this packet is estimated at 302
— @ = [ 0101 |ARAE Gmcnc|4A33735F| oK | | | kbits/sec.
|?n|- [Sor [Fessa] cre [eor| [FoibLE] Preamble details (63 bits seen)
Y 58.118 515 s @ 21 0101 |AssB] Accept]s6007E21] Sk | [912.02 us]
Al
0 PN ez [ |?n|- I e e
- 98.119 917 5 =1 . ot01 Jasas] Accept] 9c007821] OK us 10101010101010101010101010101010
. 10101010101010101010101010410101
FO[F [ SCF[ Hesder | CrRC_ ECF] [ FDIGLE
..0101 | A2AB]| GoodCRC| 48850087 OK o st -
] | | e
Evaluate Previous Goal

T 5B 158 775+ [“eheck previeus goal Data Content
o i 63 03 21 7B 26

FO[F SOF | Head Ecr] [FOICLE
= o [P =T o [eoF] [FoE] -
T, |28v-8A
Ve #1
W
A 0V .0A VBUS :
}P 1= J ... | .| "o mn r m 1 nl 1
% 1 1 1 1 1 1 1 1 1 1 1

0.000,000 s 50.000,000 5 100.000,000 s
E‘ 4 I r
For Help, press F1 54856 events
h

The Capture File indicates error
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6.18

MQP Electronics Ltd

Power Supply Test Capture Details

-
FB| GraphicUSB - [Capture_DEFA56_2015-12-02-12-46-52%] =anel X
File Edit View Operations Window Help = [|&| %
@ =ZH S| 'n ' = FEn Fo & TRR[T @ M| =

Vbus: [0.027V 5.3mA
. - N .
Min o o Power Delivery Compliance Goal
@ 1,905 101 5 BIMC-POW-SRC-LOAD-P-PC A
i During Compliance Testing it is necessary to run a 1
if I%' S— ‘P"E"DEG‘”' S— Protacol Engine, which responds as required to
& SRS =T e whatever message exchanges the UUT may initiate.
= [ Ewntzzz | C-Cable Event] As an_exact Sequence_cannot be guaranteed, ]
= OFF Atleched compliance evaluation is performed by performing an i
= mmnhinne nnnbien afudabaene nanien Coabhaddad inba
[ Eventz25 ] [ c-cableEvent ] )
] | T | [Ecth Attached 2A) No Data To Display
Al
w [ Eentzzr | [vEUS on ]
- [ 23363085 | [ Session Stari]
] PD Sequence (SOF) From | Result
>
o | == Header [Data Objects (1)] __CRC__ | EOF
4 - 0101 | AAAB] Scurce Capabilities| 5.0V 1BA41048] OK |
& I
Mx CETET @
W, |28V - BA — —
be snEaETER (210 s IR BIBTEIR1R %20 £31 4803 3 307
7 L |
E — = | =] = - 1 LT 1 a
0V -CA VBUS
}P Imrrevrnriri 1 (1 T O B A Vo 11 (NI 1] 1 I
% 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0.000,000 s [10'000.000 |z0'000.000 ¢ |20'00b.000 |40'000.000 & |s0'0a0.000 5
E‘ 4 I r
For Help, press F1 940 events
h

During the Power Suppy tests, a number of scope captures are automatically made of the VBUS

voltage and current waveforms, plotted against the points in time that PD messages are sent.

The sequences that attract scope captures are:

e PR_Swap sequences
e Request sequences
e Hard Reset sequences

The scope captures are numbered, and can be viewed by:

o clicking inside the timeline view scope capture rectangle

e |ocating the scope capture event in the event pane and clicking on it, then on 'Show Scope

Display' in the details pane
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Event # 44

o Scope Capture #1
2914192 s i

‘oltage/Cumrent

& PD| PD Sequence (SOP) From Result
%= | Fower Transition Reguest| Sink | Accept]

#45..50

2814202 5

r@ GraphicUSE - [Capture_DEF456_2015-12-02-12-46-52°] =nae X
File Edit View Operations Window Help - & %
o = & 'n b = FE0 B 2R TR T E m | =

Vbus: |0.027V 5.2ma
PD Compliance Goal i o Scope Capture
Ensure that Request for PDO at specified power is honoured. 3

Scope captures are automatically taken at key points in
Compliance Tests.
This capture is of the VBUS Voltage and Current.

There is one scope display associated with this capture.

2wEEEEHEENE™ESS S

PO| F | SOF | Header | Data Objects (1)] CRC  |ECP| [PDIDLE Sh =
1 :l ow Scope Displa
@ |:| ..0101 | ArAB] Request PDO#1 | F2C5DE42| OK | 28.08 s | Pe P YI
PO| F [SCoF [ fescer | cRc Jeor] [FOIDLE
=~ | ..0101 |AsaB] GocdCRC|A43681943] ok | [2.628 ms
Event # 47 PO| Fresmble] SOF [Hesder] cRC JECP] [PDIDLE
= | 3455 us]
No Data To Display
& PD] Preamble] SOP | Header CRC ECP PD IDLE
=
Event # 29 FD|. [SoF ] Heacer | _crc_ Jeor] [Foioie] i
Hax ——— e — - |
T, |25v- 54 — —
e scampTEs e |10 e B R1E1R1EIR1E  #20 £21 w273 5 27
W = |
£ = =L = = 1 L] 1 =
0V-0A VBUS
& Mrrevrnririi 1 (1 T O B A Vo 11 (NI 1] 1 I
0.000,000 5 [10'000.000 5 |20'000,000 5 20000000 5 |0'000,000 |s0'000.000 5
E 4| n *
For Help, press F1 940 events

6.19

VBUS Scope Capture - Hard Reset

In the above view we click on scope capture timeline rectangle #10, and see the following' Hard
Reset' scope capture. It is noticable that the mask has closed up at the left end because the voltage
fell too quickly, and the waveform therefore cuts through the mask.

FE] GraphicUSB - [Capture DEF456_2015-12-02-12-46-52:2] =NACN X
File Edit View Operations Window Help - & %
o =HE # p = PE B ER TI®E|RE A =
Vbus: |0.027V 5.2mA

fin VBUS Measurement - Hard Reset Plot 10/27

@ B e 2 2 2 2 2 2 LA

or '

& s

|

: :

[ i :

: ;

T S | T

' 5 :

== S R o comomessndhenaonsanans 3 coosanaoos Foconssnonos O R ocoomomoosmdbenosnsanase 3 cosemononos L N

& I USROS NSNS NSRS USRS SO SOOI SO SRS SN U

Tax : | H

% s s s s s s s s s

7 H H E ' H H H E |

A : ; : : : : : : :

s 5 5 ] ! ! ] ! ! !

f 10.8s 10.7s 10.8s 10.8s 11.0s 11.1s 11.2s 11.3s 11.4s 11.8s 11.8
10.5416809s, 23255V

For Help, press F1 940 events
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6.20 VBUS Scope Capture - Power Role Swap

The following scope capture shows a successful PR_Swap sequence:

("] GraphicUsE - [Capture_DEF456 2015-12-02-12-46-522] ESREE™S)
File Edit View QOperations Window Help [-[&][x]
| FH RS B E n'h e X% CE stEHMRELGT [ RQ[T |m| =
| vous: [0.027v [ 5.2ma
Min | VBUS Measurement - Power Role Swap Plot 11/27
@ g g g g g FOR N (D ST
; 2nvi~ ----------- »« --------------------------------------------------------------------------------------- BA
= 1BV§' ------- r ------------------------ ﬂ ------------ e . [ NN | RN I . deeees !aa
0 0 N S S e .
14v;L ----------- La --------------------------------------------------------------------------------------- 24
B : ; ;

A2V peem ol e S e S | e s e PP PP 1A
1DV§- ------------ A A 1 0A
: ; ;
o BV;L ------- L ------------------------ J ------------ e e ] (O | EEE EPEEEE et R 1A
i GV T e e e e e Saaatn | | - |- - - - - - A~ === === === w oo 28
Hax : - :

V_ 4v:r -------------------- 1 ---------------------------------------------------------------------------------- 3A
- ' '

E ZVr ---------------- ------------ ﬂ ------------ e s N | deeees ian
f‘o IJVEL ----- L‘H““*— S o | R — Ao 1EA
=Y vl A -

21.8s 21.8s 21.7s 21.8s 218s 220s 221s 2245 228z

Ea 22 564818s, 21.051V

For Help, press F1 940 events
P. P | | A

Zooming in shows how the PD message positions are indicated in their exact time positions:

r@ GraphicUSE - [Capture_DEF456_2015-12-02-12-46-52:2] [ 50 [ |
File Edit View Operations Window Help [-[=]x=]
|@[ZH = B[S s nwa 22 |% CE =ERAEGET QR IEE
| vous: [0.027v | 5.2ma
Min | VBUS Measurement - Power Role Swap Plot 11/27
© 2 ; ; ; ; ; ; ; ; ; T
; OV b o- R seeiseoioooeoons ------------ »« EF
= Rt S B b
= SRS S i
: : 5
oo S Rt S 22
i : : L
R A R R e
U F— SRS SRR S oA
: : :

o B dromoooeeees hossnnoossnieoooeeeeoo A 4= 1 HET

g B El

& s S DSOS S 3 2
Hax . .

T S e B g
W 1| EERE v ------------ L LT EEEEEREP dmeeeeee 155 1= H
% 17 A S U RO F—— o S
¥ ; ; ; ; | ﬁ |
=g oy AN S 1 0/ o SN SN NN NN L I L B

221585 22.180s 22 168s 22.170s 22175 22.180s 221858s 22.190s 22198z 22.200= 22 208s
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This capture shows a Request sequence for a change of current without a voltage change. The green
line indicates a current decrease at the start of the sequence. Negative current is current sunk by the
PDT. Note that the voltage remains in specification.

The plotted voltage is calculated, on a point by point basis, to be the voltage at the source end of the
cable. This is why the calibrated cable must be used and its resistance entered into the Test
Parameter dialog:

F hl
BB GraphicUSB - [Capture_DEFA56_2015-12-02-12-46-52:2] =] B [
File Edit View Operations Window Help |_ | 5‘" x|
|@[ZH = B[S s nwa 22 |% CE =ERAEGET QR IEE
| vous: [0.027v | 5.2ma
Min | VBUS Measurement - Voltage Same - Curr Dec Plot 18/27
© g T ; ; ; ; ; ; Ty T "
ir
&
i
F
8
Tax
A
7
S
E
Y - 4
27.765s 27.770s 27.778s 27.780s 27788 27.790s 27.795s 27.800s 27.808s 27.810= 27.818s
& 27.766704s, 22.849V
For Help, press F1 |940 events | A
b

7 Updating PDT Firmware
=to be added =
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8 PDT Calibration Jig User Instructions

1.1 Contents of
Calibration Kit

e Calibration Board

e 5V dc/5A Power Adapter

e Mains cable for Power Adapter

e SMA to SMA cable

e 2.5mm jack plug to 2.5mm jack plug
cable

=

e
¥
w
L
L]
L
o
B
5]

54



USB-PDT Manual V1.1 - 25 Apr 2018 MQP Electronics Ltd

8.2 Connection diagram
Mains
Host Computer 5V Power
Adapter
uUSB 5V dc
\ 4
Ccc1 uuT

MQP USB-PDT CAL

PDT Calibration Jig
UUT CC1 CAL
2.5mm Jack Cable
SMA to SMA Cable Connect as instructed

Test Cable MQP-CAB-C-5FF Calibrated

Multi-
Meter

Set up the PDT and Calibration kit as shown above. Then run GraphicUSB on the Host Computer. Select
menu... Operations...PD...PDT Calibration.
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-

USB-PDT User Calibration [

S

certified calibrated rmulimeter,

recommended.
After a calibration zeszion, remember to back up the calibration data.
I you have mare than one Plug-in, use 'Calibrate Plug-in Only' on all but the first.

* Calibrate PDT and Plug-in " Calibrate Plug-in Only
| | | | | |
Calibrate Calibrate Calibrate Calibrate Calibrate
Tu/Rx WBUS Gen | Voltage Meas | Curent beas | Current Sink

I Mo data available ,D_ ,D_ 0 Mo data available ,U_ IU_ 0

Mo data available dd mmo ww Mo data available dd mm oy

Calibrated by: |Name of Calibration Operatar

ﬂ Uszer Calibration requires the PDT Calibration Jig. which is an optional extra. Using thiz jig the PDT can be calibrated in the field using a

The calibration zections may be performed individually. It should Be remembered though, that fallowing the sections from left ta right is

Calibration ' alues

Start Backup

Start Restore

[ Werbose

Report To File

| | Requested reading: |0.000000 iv\)’
m

Now follow the instructions given in the dialog.

Normally:
® Select Calibrate PDT and Plug-in
® Enter name of person doing the calibration in the 'Calibrated by' box
® The calibration is performed in 5 separate stages, from left to right.
® Follow the instructions carefully

If you are calibarting a second plug-in it is important to only calibrate the plug-in and not the whole

PDT unit, so in this case:
® Select Calibrate Plug-in Only

® Follow the instructions carefully

After successful calibration, click 'Start Backup' to save the calibration data to a file.
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8.3 Calibrating Test Cable
Current Set Up

1. Connect 10 Amp Calibrated Meter between F & D
2. SW1, SW2 & SW3 to B,

3. Adjust 1A course & Fine pots for 1.000Amp.

4. Disconect Current Meter.

Cable Resistance Calibration

1. Using 1 Amp Calibrated Source (see current set up above)

2. Plug in C Cable between CAB & UUT Sockets

3. Set all Switches to B (1A through Cable)

4. Measure Volts between F & D.

5. The Millivolt Reading = Milli Ohm Resistance Value

Example: Reading = 123mV this equates to a resistance of 123mOhm
The value for PDT Cables will be between 95mR &145mR

(This is based on the equation R=V/I where |= 1 Amp)

Warning: Do Not Use an Ohm Meter to Measure Resistance Directly
As Damage May Be caused to the Meter by passing 1 Amp through it!
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C Cable for Calibration

5 volt
5 Amp
PsSU
5v_DC
e o
e B (BB b

Ll
n

CAB _UUT .

ETPESNILLHE

Haalenk: Rapid 35-0560

M3IFsS-4@@n
Copyright & 2d1& MOP Electronica Lrd

Common Calibrated Meter set to 10A for Current set up 1A
Meter set to Milli Volts for Cable Resistance Test
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