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LIMITED COPYRIGHT LICENSE
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LICENSES ARE GRANTED, INCLUDING WITHOUT LIMITATION ANY PATENT LICENGRBER TO

OBTAIN ANY ADDITIONALY INTELLECTUAL PROPERTY LICENSES OR LICENSING COMMITMENTS
ASSOCIATEWITH THE SPECIFICATION A PARTY MUST EXECUTE THE USB 3.0 ADOPTERS
AGREEMENTNOTE: BY USING THE SPECIFICATION, YOU ACCEPT THESE LICENSE TERMS ON YOUR OWN
BEHALF AND, IN THE CASE WHERE YOU ARE DOING THIS AS AN EMPLOYEE, ON BEHALF OF YOUR
EMPLOYER.

INTELLEXWAL PROPERTY DISCLAIMER

4()3 30%#)&)#!4)/. )3 02/6)$%$s 4/ 9/5 O!'3 )36 7) 4
INCLUDING ANY WARRANTY OF MERCHANTABILITY,-NBRINGEMENT, OR FITNESS FOR ANY
PARTICULAR PURPOSE. THE AUTHORS OF THIS SPECIFICATION DISCLAIM ALTYLIABILI

INCLUDING LIABILITY FOR INFRINGEMENT OF ANY PROPRIETARY RIGHTS, RELATING TO USE OR
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1 Introduction

This document specifies USBcompliance tests for a USB PD8evice.This test specification covers
USBIF testing for compliance with the requirements in Btesis 58 and 10in the USB PR0and PD3l
Specifications.

The following documents as well as any other testgsdated by the USB- may be applicable to a USB
PLB.0 device

- USBTypeCFunctional Test Specification

- USB Typ&€ and PD Source Power Test Specification
- USBCommand Verifier Compliance Test Specification
- USB 2.0 Electrical Test Specification

This documeat is organized as followed:

- Chapter Xescribes the common test procedures and checks that would be repeated in the
tests described in the subsequent chapters.

- Chapte 3 describes tests that primarigpver Chapter 5 requirements in théSB PD2.0 and
PD31 Specifications.

- Chapter 4 describes tests thatimarily cover Chapters,@ and 10requirements in thedJSB
PD2.0 and PDBSpecifications.

- Chapter 5 describes tests thatimarily cover Chapter 7 requirements in ttéSB PD2.0 and
PD31 Specifications.

1.1 Overview

The Tester runs tests applicable to the UUT in ChapterThe UUT applicabilitydetermined by the

VIF fieldsand itisprovidedl & G KS 06 S3AYyYAyYy3d Bhdtes&in@is subsendicn SrO® G A2y Sa
applicable to UUT with VIFfieM. Cpt NP RdzOG w¢ @ LIS asSid G2 t 2NIé P

The Tester runs the common checks and procedures as described in Chapter 2 for all tests.

The applicability of common chefilr a given PD messaggeprovidedn Check Applicabilitg.g.
Message Header che@ROMMON.CHECK.PDV22Z | LILX A OF 6t S (2 Godkt w/ ¢ ® YSaal

The applicability of common proceduieprovided irProcedure Applicabilitg.g. unless otherwise
specified, the Tester runs this procedff@fOMMON.PROC.PDw#)enever receiving Get_Source_Cap
message from the UUThe exceptions are provided either in the test step3est Specific Tester
Behavior

The Tester runs all the stepsdescribed in the tag(in Chapter &%) and the common procedure (in
Sction2.3)ubh S&da GKS O2yRAlUReRey FR2NALWUWKBTASEO® aKQLASAG R
check fails.

In summary:

- Bringup Procedures in Section 2.2 are used to start the tests in Chajter 3
- Common Checks in Section 2.1 are used in all the tests depenlithg Check Applicability
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- Common Procedures in Section 2.3 are used in all the tests depending Brottedlure
Applicabilityand exceptions provided in the test.
- The test does not stop until the laststepti KS O2y RAGAZ2Y héhr NAGOIBE (A E&FA S

1.2 Terms andibbreviations
Testeris the instrument used for running the test procedures and checks.

Unit Under Test (UUT9the product undergoing the test procedures and checks.

1.2.1 The types adUTs

The types of UUTs to be tested using this Specification are defined by parameters in the VIF. The
following table indicates the relationship with those parameters. The highlighted cells represent the
minimum set of cells for UUT type identification.

Table1 UUT Types
VIF Product | PD Port Type | Product Type | Captive | Captive | Certification | SOP P
Type Cable | CableIs | Type Capable
eMarked

DRP Port Product| DRP - Any Any Any Any

Provider Port Product| Provider Only | - Any Any Any Any

Only

Consumer | Port Product| Consumer - Any Any Any Any

Only Only

Provider/ Port Product| Provider/ - Any Any Any Any

Consumer Consumer

Consumer/ | Port Product| Consumer/ - Any Any Any Any

Provider Provider

Free Cable | Cable - Passive Cable, - - EndProduct | YES
Active Cable

eMarked Port Product| Anyexcept Passive Cable,| YES YES Any YES

Captive eMarker Active Cable

Cable

VPD Port Product| eMarker Vconn YES - Any YES
Powered
Device

SiOnly Cable - Passive Cable, - - Silicon YES

eMarker Active Cable

* This UUT type will also match one of other five upper rows.

1.3 Keywords

1.3.1 Check
Check is a keyword used to indicaggjuiring the Tester to determinehether theUUT has failed to
comply the mandatory requirement in the base specification.

USB Power Delivery Compliance Test Specification, Revision 1.4 \3ersion
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1.3.2 PD2 mode
The testisrunning in PD2 mod# the Tester as a Sink sends the first Request message with Message
I S+ RS NJ (Spedicgatiom Revision) set to 01b.

The tesis running in PD2 mode if the Tester as a Source sends the Source Capabilities and Discover
LRSyGAGe YSaal 3Sa ¢ A {Speciealicn Revizich) set®IOBSNI . AGa 1 Xc

1.33 PD3 mode
The test is running in PD3 mode if the Tester as a Sink gamnfisst Request message with Message
I S+ RS NJ (Spedicgatiom Revision) set to 10b.

The test is running in PD3 mode if the Tester as a Source sends the Source Capabilities and Discover
LRSyGdAGe YSaal 3Sa ¢ A {Specieaficn Riishbs) satt6 IORSNJ . AGa 1 Xc

1.3.4 Revision Alignment

YWwS@GAraAirzy FEAIYYSYydaQ YSIya FFOAGSNINBGAAAZ2Y AYy(dSNEL]
of USB PD specification

1.4 Test Requirements

1.4.1 VCONN Levels for Testing Cable Markers or VPDs

Cable Markers and VPDs shall be tested at the Isigdued lowest VCONN voltages that the T¢pe
Specification allows. In certain tests they are also tested at thelewviel voltage. These voltages are
specified in Table 1. When referring to these voltages, this Test Specification uses the names given in
Table 1, rather than repeating the actual voltage values.

The values of VCONN used for VPDs are derived directly from theCTgpecification. The values of
VCONN used for Cable Markers is derived from the-TySgecification with an additional-€.25V
ground offset caused by current being supplied from the source.

Table2 - VCONN Test Voltages

Cable | VPDs
Markers
Maximum| 5.75V 5.5V
Mid-level | 4.25V 4,25V
Minimum | 2.75V 3.0V

1.4.2 Test Condition Codes

The majority othe tests in this Test Specification are repeated more than once under different Test
Conditions. A list of the applicable Test Conditions appears at the start of each test. This section defines
the codes for these conditions to be used in that list atsh & the XML results.

e.g:<condition conditionID=" Rev3ChkdSrc">
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1.4.2.1 Common Test Condition

Checks that are performed as part of Common Checks,-Bpriyocedures or Common Procedures may

occur during any Test Condition, but are only reportedegrand are therefore not given a specific Test

| 2YRAGAZ2Y [ 2RS® 5dzNAy3I GKS - a[ NBdahlion 6 KS WO2y RA
conditionID="">.

1.4.2.2 Test Conditions for Ports
Test Conditions for Ports are a combination of some or all ofdiewing:

1 The PD Revision for which the Port is being tested

1 Whether the Tester is set to support Unchunked Extended Messages

1 Whether the Port is being tested as an initial Source or as an initial Sink
1 Whether the test cable has been flipped at the Udsid

For example, the CoddwS @o/ K1 R{ NOQ YSlIya GKI{G GKS t2NI A& 06SA
Tester set not to support Unchunked Extended Messages, and as a Source.

Table 2 shows the complete list of Test Conditions used for Ports.

Table 2 Test Condition Codes for Ports

USB Power Delivery Compliance Test Specification, Revision 1.4 \3ersion Pagel2



Test Condition Code PD Tester Supports | Source/Sink FR_Swap Condition Comment
Revision Unchunked
Extended message
Rev2Src 2 - Source -
Rev2Snk 2 - Sink -
Rev3ChkdSrc 3 No Source -
Rev3ChkdSnk 3 No Sink -
Rev3UnchkdSrc | 3 Yes Source - Test is also applicable if VI
parameter
Unchunked_Extended_Mes
ages_Supported is set to
false
Rev3UnchkdSnk | 3 Yes Sink - Test is alsoapplicable if VIF
parameter
Unchunked_Extended_Mes
ages_Supported is set to
false
CabFlippedSrc* | 3 - Source -
CabFlippedSnk* | 3 - Sink -
Rev3ChkdSrc5VAC| 3 No Source Start with a 5V
contract, then
interrupt the AC
Mains/Wall Power
using Appendix B, Fi(
B-1
Rev3ChkdSrc5VDC| 3 No Source Start with a 5V
contract, then
interrupt the DC
supply using
Appendix B, Fig-B
Rev3ChkdSrcHiVAC 3 No Source Start with Highest
Fixed PDO contract,
then interrupt the AC
Mains/Wall Power
using Appendix B, Fig
B-1
Rev3ChkdSrcHivD(Q 3 No Source Start with Highest

Fixed PDO contract,
then interrupt the DC
supply using
Appendix B, Fig-B

*This code is only used when checking the Eye Diagram étbable flipped at the UUT end

1.4.2.3 Test Conditions for Callarkers or VPDs
Test Conditions for Free Cables, Captive Cap&€¥nly eMarkeior VPDs are a combination of some or
all of the following:

1 The PD Revision for which the UUT is being tested

USB Power Delivery Compliance Test Specification, Revision 1.4 \3ersion
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 The VCONN Level from Table 1 which is in use

1 Which end of thecable is being tested (not for VPBIsSiOnly eMarkey

C2NJ SEI YLX Sz /| 2RS wwSgu+0Oal E9YRHQ YSI ya

iKS

with VCONN set to Maximum, and End 1 of the Cable is being tested.

*Please note that the simplifiel S N W/ I LJG A @S
t NBaSyidAay3a wl Qo

I'+ofSa

/I'ToftSQ Aa

dza SR AY

Table3 Test Conditions Codes for Cables or \gfmwsthe complete list of Test Conditions used for Cable

Markers or VPDs.

Table3 Test Conditions Codes for Cables or VPDs

Free Cable | VPD, Captive Cable
SiOnly eMarker

Test Condition PD Vconn Endl | End2
Code Revision | Level
Rev2VcMinEnd1 2 Minimum | n n
Rev2VcMaxEnd1 2 Maximum | n n
Rev2VcMinEnd2 2 Minimum n
Rev2VcMaxEnd2 2 Maximum n
Rev3VcMinEnd1 3 Minimum n n
Rev3VcMidEnd1 3 Mid-level n n
Rev3VcMaxEnd1 3 Maximum | n )
Rev3VcMinEnd2 3 Minimum n
Rev3VcMidEnd2 3 Mid-level n
Rev3VcMaxEnd2 3 Maximum n

1.4.3 & { dzLJLJ2 NIi &

{ G4 NHzO (i dzZNB R

+5aa¢

There are three VIF parameters that determine whether a Port UUT, using SOP signaling, supports

Structured VDMs.

1 Responds_To Discov_SOP_DFP
1 Responds _To Discov_SOP_UFP
1 Attempts Discov_SOP

Throughout this document the phras8upports Structured VDMsa
one of the appropriate VIF parameters is set to, B8 'Supports Structured VDMsa

appropriate VIF parameters are setNi@.

1.4.4 Error Recovery

wi®ble @sed to indicate that

bah af theh ¥

There are a number of places in this document where a check is required as to whether Error Recovery
takes place within a valid timeframe. For the sake of clarity, emovery is deemed to have taken

LI  OS

GKSY

released by the UUT.
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1.4.5 VBUS MeasurementPoint of Reference
For a captive cable, VBUS shall be measured at therf@snector, otherwise it shall be measured at
the UUT connector.

1.4.6Tester Default Behavior

Unless explicitly defined within a test procedure, the Tester should operate as though it were an actual
PD port. This includes following all state diagrams and transitions in a manner consistent with the latest
specification. For example, GoodCRC messaget® be sent automatically with a proper MessagelD,
even though that is not typically stated, and Soft and Hard Resets should be issued when appropriate.

1.4.7 Reporting Missing Message Bytes

As the PD Specification develops, it may happen that oneooe fimytes get added to a message, and on
UUTs that do not yet implement the later version of the specification, there will be a missing byteadhis
the potential to create multiple failure points, resulting from both the incorrect message length and
missing fieldsTo avoid this redundancy, checks should not be performed on fields that are entirely
absent. Instead, reporting of those failures should be limitedhe®o Common Checks (for example
COMMON.CHECK.PD.10) where the correct number of bytes forabgage in question is checked.

2 Preparation Procedure

2.1 PD3 Mode

Thepreparation procedure thissubsection areapplicable when the test is running in PD3 mode
before all other tests on any UUT capable of bei®parcei.e. provider only, ProvideConsumer, DRP
and ConsumeProvider, to ensure that shared multiport UUTs behave correctly in their test nidth
running this once, all ports of the UUT may be tested, provided power is not removed from the UUT.

TEST.PREP.PR.1 Preparation for-Bpir@purce UUT
Description:The Tester checks whether the UUT needs to be set into Shared Test Mode prior to all other
testing.

Test Conditions:

Provider
Only, P/IC,
DRP, C/P

Rev3ChkdSrc
Rev3ChkdSnk

Test Specific Tester BehavilsifA

Assumes that the Test Cable is initially connected to the Port under Test.

1. Connectthe UUT to its power source.
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2. If VIF field Port_Source_Power_Type is not set to Shared, then the preparation procedure is
complete.

3. Otherwise, if the VIF field Master_Port is set to YES, the Tester sends a BIST Shared Test Mode
Entry message to the UUT, and the preparation proceitioemplete.

4. If the VIF field Master_Port is set to NO, the Tester uses the VIF to locate a component which
has the VIF field Master_Port parameter is set to YES and requests the operator to connect the
Test Cable to that Port on the UUT. If one is nohthuhe check failSTESTPREP.PR.1#1]

5. When this has been done, the Tester sends a BIST Shared Mode Test Entry message to the UUT.
6. The Tester requests the operator to connect the Test Cable to the Port under Test.

7. When this has been done, the preparatioropedure is complete.

TEST NOTES

I Once the UUT is placed in the test mode it is expected to remain in the test mode till it is
powered down.
9 The test procedure should be performed only one time per port.

3  CommonChecksBringup Procedures, and CommBmnocedures

This chapter describes the Common Checks, Biyngrocedures, and Common Procedures that would
be repeated in the tests described in the subsequent chapters.

3.1 Common Checks

3.1.1 PD2 and PD3 Modes
Thecommon proceduref thissubsection areapplicable when the test is running in PD2 and PD3
modes

COMMON.CHECK.PDtHeckPreamble
Description:The Testeperformsthe physical layecheckson the Preambleent by the UUT.

CheckApplicability:All PD messages

The Tester performs thisllowing checks on the Preamble of all PD messages
[COMMON.CHECK.PD.1#1]

- The check fails if the first bit of the Preamble does not start at least tinterFramaitzathe
end of the last bit of the preceding message

- The check fails the Preamble isot a 64bit sequence of alternating '0's and '1's. (In practice
the last 60 bits are checked as there is some uncertainty about detecting the initial bits.)

- The check fails the Preambledoes notendwith asingled 2 y S ¢ @
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COMMON.CHE®®R2 CheckMessae Header
DescriptionThe Testeperformsthe protocol checken the Message Header sent by the UUT.

CheckApplicability:All PD messages excépbadCRC

The Tester performs the following checks on the Message Header of all PD messages except GoodCRC
andReturned BIST CountefS OMMON.CHECK.P#LP

1. For Source Capabilities and Discover ldentity messages before the first response from the Tester
after detaching Hard Reset or Error Recovery
a. Bit 15 Extended for PD3The check fails if this field is rs#t to Ob
b. . AG T Xc 06{ LIS ONRekhedtkinis# tiis fiel8 & el th POl 1bthe
YSaalr3asS Aa || 5Aa020SNJ LRSydGdAdGe 2@0SNI {htQ
been sent after the detach, Hard Reset, or Error Recovery, thi& does not apply.
c. . A G (Me¥sage Type). The check faithé Message Type it valid
2. Allmessages
a. Bist Xc 6 { LISOA T A The chacR fils imidisdialdist @ gither 00b ol 1b.

3. .AG&a MnXMHY bdzYoSNJ 2F 5FdF ho2S00a
a. When the Extended field is set to zero, the check fails if Number of Ohjacts field
does not matctithe number of 32bit Data Objects that follow the Message Header
b. When the Extended bit (in the Message Header) isaséb and Chunked bit (in the
Extended Message Header) is set tio, the check fails ithe size in bytes of thpayload
following the Message Headerrist 4 times the Number of Data Objects
c. When the Extended bit (in the Message Header) is set to tiiCimunked bit (in the
Extended Message Header) is set totble,checkfails ifNumber of Data Obijects field
not set to0O00b
d. Data messages:
i. Request messagdlumber of Data Objects1
ii. Battery Status messagBumber of Data Objects1
iii. Alert messageNumber of Data Objects1
iv. Get Country Info messagdumber of Data Objects 1
v. Enter_USB messagdumber of Data Objects1
vi. EPR_Request message: Number of Data Objects = 2

4, . AG3& mMmMXdY aSaal Ihsaketis nbtk@b Wbdest folloWihgiconditiods T
a. The first message on each SOP* type after a Hard Reset was sent or received
b. The message is a Soft_Reset
Cc. The first message on the same SOP* type after receiving Soft_Reset
d. The first message on SOReafa successful Power Role Swap
e. The first message on SOP after a successful Fast Role Swap
f. The first message on each SOP* type upon initial entry to Attached state
g. ¢KS FANRG YSaalri3asS 2y SIOK {htQ YR {ht¢§
5. Bits 11...9MessagelDIf MessagelD is incremented for a valid retry scenario as described in the
test proceduresfail the check(On retry the messagall fields should remain the same from the
previoudy received messageElse fail the check if MessagelD is notiemented.
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6. . AGa wmmX d¥Exceptidr sohdlidhs & Mentioneabove the check failif MessagelD is
incremented by three comparing to the previously received message
7. Bit 8: Port Power Role (SOP packet type only)
a. The check fails Port Power Roldoes notrepresent theUUT porfpowerrole
b. For a Ping or GotoMimessage, the check faildibrt Power Role isot Source
c. For a Request, theheck fails iPort Power Role igot Sink
d. The check fails ihe Port Power Rolés not Sink forthe first PS_RDY duringPawer
RoleSwap
e. The check fails ihe Port Power Role it Sourcefor the secondPS_RDY during a
Power Role Swap
8. . Al yY /lFoftS tftdA o{htQ YR {htQQ0uZ (KS ¢
a. Ob Message originated from a DBIPUFP
b. 1b Message originated from a Cable Plug or VP
9. Bit5: Port Data Role (SOP packet type oillyg check fails Port DataRoledoes notrepresent
the UUT portdatarole
10.Bit5 PortDataRolé { ht Q | Y R { h tThaxhechfas|F&riDaERdICiIat et to
zero

(0p])
Qax
[N
w»

COMMON.CHECR.BCheckz00dCRC
Description:The Testeperformsthe protocol checksn the GoodCRC message received by the Tester.

CheckApplicability:All GoaddCRC messagegcept in TEST.PD.PHY.AReéeiver Interference Rejection

The Tester performs the following checks on the reception of GoodCRC message:

1. The check fails the GoodCRC %ot received orreceivedafter tTransmit maxhas expiredThe
delay is measured betenthe last bit of theEOP of Tester sentaasageandthe first bit of the
Preamble of thaJUT sent500dCRC Messad€OMMON.CHECK.P#L3

2. Perform the following checks on the Message Header of GoodCRC message:
[COMMON.CHECK.P#2B

a. Bit 15 Reservedfor FD2, Extended for PD)3The check fails if this field is rast to Ob

b. . Al & MM X ¢ YTheacBeakFailsIf MesSagelD is thaet same as the value in the
preceding messageent bythe Tester

c. Bit 8:Port Power Role (SOP packet type only). diexk fails if Port Power Role does
not represent the UUT port power role.

d. Bit8:/ I 6f S t f dz3 othelTes@r chegk&that itfall@vtbe rule:

i. IfVIF_Product_Type is O (Port Prodwuct)
Captive_Cable_is_eMarked as Nk check fails if théeld is not
settoQ

ii. If VIF_Product_Type is 1 (Cable), the check fails if the field is not
setto 1.

e. . AG&a 71 Xc 06{ LIS)OheFchedK failshif2his field & @dt sett@®0b when the
message this GoodCRC is responding to has a SpecificatisioRéeld set to 01b
f. . AG0& 1 Xc 0/{ LIS OmeFchedK fallshif2nis field Seftd EK 2 y 0
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g. Bit5: Port Data Role (SOP packet type only). The check Rold [fataRoledoes not
represent theUUT portdatarole

h. . AG pY t 2N 5{hthQQav2lS0109 th t (& §fARtaRolesK S
not set to zero

i. Bits4X nMessage Typa$ set to0001b

COMMON.CHECR.2CheclAtomic Message SequeriResponse
Description:The Testeperformsadditional protocol checksn responsenessageas part ofthe Atomic
Message Sequen¢AMS)

CheckApplicability:All PDresponsemessagesvhen anAMS has started

The Tester performs the following chesken anAMShas started

1. As part of arAMS the checkfailsif the UUT does natespond to a messagésent by the
Tester)within tSendeResponse maar tVDMSenderResponse mia@gm the last bit of the
EOP othe GoodCRC messagent[ COMMON.CHECK.RB#L]. The following are the
exceptions:

PS_RDY message as part of Power Negotiation AMS

PS_RDY message as part of Power Role Swap AMS

PS_RDY message as part of VCONN Swap AMS

Security_Response messaggepart of Security AMS

Enter Mode command request as part Enter Mode AMS

Exit Mode conmand request as part Exit Mode AMS

Not Supported message as part of chunked request

@0 a0 o

COMMON.CHECK .PDheck Unexpected Messages and Signals

DescriptionThe Testeperformsadditional protocol checks on unexpected messages sent by the UUT.

CheckApplicability:All PD messages

Unless specifically mentionetthe check fails iSoft Reset message (using SOP padke¢nt by the
UUT during a te§COMMON.CHECK.B#1].

Unless specifically mentioned, tisheckfails if theUUT senda Hard Resetr aCable Resetignal
[COMMON.CHECK.B2].

Unless specifically mentionetthe check fails iGotoMin messages sent by the UUT
[COMMON.CHECK.B#3]. The Tester does not set the GiveBack flag during a test.

The following messages sent by the UUT are ueetgal during a test when the Tester is in

PE_SRC Rea®= SNK ReadyPE_CBL_Readtate (Policy Engine States as described in the base
specification), and the check failEhis does not apply to such messages when they are expected in
these states as a normal part of the protocol (examples are Not Supported received after an Alert,
Firmware_Update_Request or Security RequéSthMMON.CHECK.B#&]:
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In PD2 Mode:

- GoodCRC

- BIST

- Sink_Capabilities

- Accept

- Reject

- Wait

- PS_RDY

- Structured VDM response (ACK, NAK, BUSY)
- Ping (when the UUT is notHE_SRC_Ready

In PD3 Mode:

- GoodCRC

- BIST

- Sink_Capabilities

- Accept

- Reject

- Wait

- PS_RDY

- Structured VDM response (ACK, NAK, BUSY)
- Ping (when thaJUT is not iPE_SRC_Ready
- Not Supported

- Battery Status

- Source_Capabilities_Extended
- Status

- Battery_Capabilities

- Manufacturer_Info

-  PPS_Status

- Country_Info

- Country_Codes

- Sink_Capabilities_Extended

- Data_Reset_Complete

- Source Info

- Reuvision

GOMMON.CHECHKB CheckControl Message
Description:The Testeperformsadditional protocol checks on all Control messages sent by the UUT.

CheckApplicability:Control messages includil@podCRC, GoToMin, Accept, Reject, Ping, PS_RDY,
Get_Source_Cap, Geaink_Cap, Protocol Error, DR_Svirip, Swap, VCONN_Swap, Wait, Refset
Get_Source_Info, Get_Revision_Message

The Tester performs the following additional check on all Control mes$agedMON.CHECK.PELE
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1. The check fails if the Number of Data Object field in the Header is not zero
2. The check fails if theumber of bytes of the payloallowing the headeisnot zero

COMMON.CHECR.PChecksource Capabilities Message
Description:The Testeperformsaddtional protocol checks on all Source Capabilities messages sent by
the UUT.

CheckApplicability:Source Capabilitiemessage

Perform the following checks on all Source Capabilities mesgagesiMON.CHECK.PD.7#1]

1. Without receiving a SOP' Discover Identity Request message from the UUT, the check fails if VIF
field Captive_Cable = No and the UUT sends Source Capabilities offering
[COMMON.CHECK.PD.7#1]

a. For source, currents greater than 3A and/or voltages greater BfAn

b. For sink with DRP bit is set, if this message is response of Get_Source_Cap then tester
checks whether DUT responds with its maximum capability

2. For sinkthe check fails if UUT initiates source capability message without receiving
Get_Source_Cap megge from Testef COMMON.CHECK.PD.7#2]

3. The Tester checkfi¢ Number of Data Obijects field in the Message Header
[COMMON.CHECK.PD.7#3]

a. In PD3 mode,he check fails if the Number of Data Objects field in the Message Header
is not equal to VIF field Num_SRDOs.

b. In PD2 modgthe check fails if the Number of Data Objects field in the Message Header
is not equal to VIF field Num_Src_PDadsus number of PPS PDOs (count of how many
Src_PDO_Supply_Tyés set to PPS)

4. For the first PDOthe Tester check the csistency{ COMMON.CHECK.PD.7#4]

a. .omXon OCAESR {dz2ll eo asSid G2 nno

b. B29 (DuaRole Powerket to 1b ifVIF field PD_Port_Type is set to Consumetr/Provider,

Provider/Consumer or DRP.

B28 (USB Suspend Supportset) to 1b ifVIF field USB_Suspend_May_ Be_ Clearhi®

B27 (Unconstrained Power) matches VIF field Unconstrained_Power

B26 (USB Communications Capable) matches VIF field USB_Comms_Capable

B25 (DuaRole Dataket to 1b ifVIF field DR_Swap To UFP_Supparsted

DR_Swap T®FP_Supported YES

g. ForSource Capabilities message before the first response from the Tester

i. Bit 24 (Unchunked Extended Messages Supported) matches VIF field
Unchunked_Extended_Messages_Supported

ii. Bits 22 (Reserved) set @b

h. For Source Capabilities message after the Testes#aisRequest message

i. Bit 24 (Unchunked Extended Messages Supported) matches VIF field
Unchunked_Extended_Messages Supported if the test is running in PD3 mode

ii. Bits 23(EPR Mode Capable) matches VIF field EPR_Sipported_iasPBg&
mode

iii. Bit 22 (Reservedyet to 0b if the test is running in PD3 mode

~® o0
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iv. . A& HnXHH O6wWSASNBSRO aSid (G2 nnno AF GK!
. . HMXHA O0tSF1 [/ dINNByido YlIiekKsSa +LC FASER { NX
.o . mpXmn o6+x2f dF3S0 asSid G2 p+
k. . dXn o6al EAYdzY / dz2NNBy (o0
i. For UUT as a Sink therment shall be Src_ PDO_Max_Currentl
ii. For UUT as a Source:
1. If Src_PDO_Maxurrentl <= 3ASrc_PDO_Max_Currentl
2. If Src_PDO_Maxurrentl > 3A
a. The current is limited t@A if
i. emulatedcableis not emarked or it is 3A capable only
and
ii. the Captive_Cable = NO
b. Otherwise, the current shall b8rc_PDO_Max_Currentl

NOTEFor the truth table oMax_Current_Fieldwhich is Src_ PDO_Max_currentkeeTable4
Max_Current_Field Truth Table

5. Ifitisnot the firstFixed Supply PODGheck that H ¢ Xisset to zero
[COMMON.CHECK.PD.7#5]
6. LT AG A& F tNRPANIYYIFIOfS t26SN) {dzZlJLXfe& 't5hx OKS
[COMMON.CHECK.PD.7#6]
7. The Tester compares all PDOs to VIF field PD_Power_as_Source and check that they meet the
requirements of the Power Ruldg&£OMMON.CHECK.PD.7#7]
a. Fixed Variable PDO
i. Check the maximum current is RoundUp (PD_Power_as_Source/Voltage) or
RoundDown (PD_Power_as_Source/Voltage) to the nearest 10mA
ii. Check that all the normative voltages are supported by UUT based on the
PD_Power_as_Source as per the Tabl@ ibthe PD3 specification
iii. Check that the maximum voltage does not exceed 20V
b. BatteryPDO
i. Check that the maximum power is less than or equal to PD_Power_as_Source
c. SPRPPS APDO
i. Check that the maximum power is RoundDown (PD_Power_as_Source/Prog
Voltage) to the nearest 50mA
ii. Check that all the normative SPR PPS voltages are supported by WdDbas
the PD_Power_as_Source as per Tablg itdthe PD3 specification
iii. Check that the maximum voltage does not exceed 21V
iv. Check that the maximum voltage and minimum voltage are as per the nominal
voltages mentioned in Table #in the PD3 specification
8. For each PDO, the Tester checks consistendZ 6fVIMON.CHECK.PD.7#8]
a. Src_PDO_Supply TypeN
b. If Fixed Supply PDO:
i. Src_PDO_VoltageN
ii. Src_ PDO_Peak CurrentN
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iii. Max_current_field
1. For UUT as a Sink the current shall be Src_ PDO_Max_CurrentN
2. For UUT as 8ource:
a. If Src_PDO_Max_currentN <= 3A, Src_PDO_Max_CurrentN
b. If Src_PDO_Max_currentN >:3A
i. The current is limited t@AIif:
1. emulatedcable is not enarked,or it is 3A
capable onlyand
2. the Captive_Cable = NO
ii. Otherwisethe current shall bé&src_ PDO_Max_CurrentN

NOTEForthe truth tableof Max_Qurrent_Field which is Src_ PDO_Max_currentN
seeTable4 Max_Current_Field Truth Table

If Variable Supply PDO:
i. Src_PDO_MinVoltageN
ii. Src_PDO_MaxVoltageN
iii. Max_current_Field:
1. For UUT as a Sink the current shall be Src_PDO_Max_CurrentN
2. For UUT as a Source:
a. If Src_PDO_Max_currentN 84, Src_PDO_Max_CurrentN
b. If Src_PDO_Max_currentN > 3A:
i. The Current is limited t8AIf:
1. emulatedcableis not emarked or it is 3A
capable onland
2. the Captive_Cable = NO
ii. Otherwisethe current shall b&src PDO_Max_CurrentN

NOTEFor the truth tableof Max_Current Field which is
Src_PDO_Max_currentNeeTable4 Max_Current_Field Truth Table

If Battery Supply PDO:
i. Src_PDO_MinVoltageN
ii. Src_ PDO_MaxVoltageN
iii. Src_PDO_Max_PowefNId:
1. For UUT as a Sink the current shall be SrcPDO_Max_PowerN
2. For UUT as a Source:
a. If(Src_PDO_Max_PowerN / Src_PDO_MinVoltageN) <= 3A,
Src_PDO_Max_PowerN
b. If (Src_ PDO_Max_Powern/ Src_ PDO_MiadeN) > 3A:
i. The current is limited t§Src_ PDO_Max_PowerN /
Src_PDO_MinVoltageN) if
1. emulatedcableis not emarked or it is3A
capable onlyand
2. the Captive_Cable = NO
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NOTEForthe truth tableof Src_PDO_Max_PowerN figdgeTable5
Src_PDO_Max_PowerN Truth Table

Otherwise the current shall be&src PDO_Max_Powern /
Src_PDO_MinVoltageN

e. If Prggrammable Power Supply PDO:
i. Src_PDO_MinVoltageN

ii. Src_PDO_MaxVoltageN

iii. Max_current_field:

1. For UUT as a Sink the current shall be Src_ PDO_Max_CurrentN
2. For UUT as a Source:
a. If Src_PDO_Max_currentN <= 3A, Src_PDO_Max_CurrentN

b. If Src PDO_Max_currentN > 3A:
The current is limited t@A if

1. emulatedcableis not emarked,or it is 3A
capable onlyand
the Captive_Cable = NO
Otherwise the current shall bé&src_ PDO_Max_CurrentN

2.

NOTEFor the truth tableof Max_Current_Field, which is
Src_PDO_Max_currentideeTable4 Max_Current_Field Truth Table

9. The Tester checks PDOs follogvthe first one, are in the correctaer: Fixed PDOs in increasing
Voltage sequence, Battery PDOs in increasiimgmum Voltage sequencgVariable PDOs in
increasing Minimum Voltage sequence, and finally Programmable Power Supply APDOs in

increasing Maximum Voltage sequenfeOMMON.CHECK.PD.7#9]
10. The Tester checks that no Fixed PDO has the same voltage as any other

[COMMON.CHECK.PD.7#10]
11. The Tester checks that no Variable PDO has the same voltage range as any other
[COMMON.CHECK.PD.7#11]

12. The Tester checks that no Battery PDO has the same voltage aareygy other

[COMMON.CHECK.PD.7#12]

Table4 Max_Current_Field Truth Table

UUT is Source Yes No
Src_PDO_Max_CurrentN in <=3A >3A any
VIF
Emulated eMarker 3A/5A/None 3A or - 5A 3A/5A/None
None
UUT has Captive Cable 52y Qa4 Olf No Yes No 52y QG O
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Expected Message PDO M¢ SrcPDO_Max_current 3A SrcPDO_Max_currentN SrcPDO_Max_curren
Current for check N

Table5 Src_PDO_Max_PowerN Truth Table
UUT is Source Yes No
(Src_PDO_Max_PowerN / <=3A >3A any
Src_PDO_Min_VoltageN)
VIF
Emulated eMarker 3A/5A/None 3A or None - 5A 3A/5A/None
UUT has Captive Cable 52y Qi Ol No Yes No 52y Qi G
Expected Message PDO | SrcPDO_Max_PowerN (BA* SrcPDO_Max_Pow SrcPDO_Max_Pow
MaxPower for check VIF Src_PDO_Min_ rN in VIF rN in VIF

VoltageN)

COMMON.CHECK.PDl&cklRequest Message

Description:The Testeperformsadditional protocol checks to all Request messages setiteby UT.

CheckApplicability:Request message

The Tester performs the following additional checks on all Request messages:

[COMMON.CHECK.P#B

1. Field check for all types of Request Data Object
a. B3XHy 0ho2S00 t2aAlA2y0 A& y2G4 nnno YR

PDOs in the last Source Capabilities message
b. B25 (USB Communications Capable), matches VIF field USB_Comms_Capable

o

d. PD3 mode:

B24 (No USB Suspend), matches VIFNleldJSB_Suspend dyl Be Set

1. Bit 23 (Unchunked Extended Messages Supported) matches VIF field
Unchunked_Extended_Messages_Supported

2. Bit 22(EPR Mode Capable), matches the VIF field
G99t w{ dzZLILR2 NI SRy! agp{ y1qé

3. Bits 21 and®0 (Reserved) set to 000b if the testusining in PD3 mode

PD2 mode

.AU0& HoXHn 6wSas

2. Fixed and Variable Request Data Object

a. . MmpXmMn 0 h LIS Ndoéshof ekceéddhe bDliBeftipiiered by the referenced PDO

b. If B27 (GiveBack flag) = Ob
F . dXn o6al EAYdzyis grdatSridariitie Yusirent offekeN B/ the
referenced PDO, then B26 (Capability Mismatch) is set to one

i. L

NI

S

R

0

asd a2
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i. . MmdXMna O6hLISNI GAy3 /.dgNNS yohaol BR2YSdrY yreldS NEFEGOK:
Current)
c. IfB27 (GiveBack flag) = 1b
Bdo X /Minicnum Operating Current) does nokeeed. ™M dhOX(Operating
Current)
3. Battery Request Data Object
a. . MmdXmMn 6 h LIS Ndesirotyesteet thpbieNdffered by the referenced PDO
b. If B27 (GiveBack flag) = Ob
. LT . dXn d6al EAYdzY hLISNFGAYy3 t26SNL Aa 3N
referened PDO, then B26 (Capability Mismatch) is set to one
i. . MmdXmMna 6 RPdWE)Nbesd Hoyerceed X n dal EAYdzY hLISNI (A
c. IfB27 (GiveBack flag) = 1b
Bch X Minicnum OperatingPowel) does not exceed m dhX(Operating Power)
4. Programmable PoweBupply Request
a. . ¢ Xn 6 h Ci8rbid) ig l&sg tHan or equal to tHdaximumQurrent offered by the
referenced PDO
b. . MpXd 6hdziiLddzi +2f GF3S FASEROY
i. Greater than or equal to the Minimum Voltage field in the PPS APDO.
ii. Less than or equal to the Maximum Voltdged in the PPS APDO.
c. .yXT 6wSaSNBSRO asSd G2 TSN
d. Bits 27(Reserved) set to Ob

COMMON.CHECR.2CheclStructured VDNWessage
Description:The Testeperformsthe protocol checksn the Structured VDNMessage sent by the UUT.

ChecKkApplicability:All Sructured VDM messages

The Tester performs the following checks on the Structured VDM Message Htedtirst Data
Object) [COMMON.CHECK.P#LP

1. . A (a (s8wWiDdees not apply if a mesga isaresponse taninvalid messagéom the
tester)
a. This field shall beet to OXFFOO (PD SiD) 2 Y Y I Y R  6is a\Diséoven |¥entity or
Discover SVIDs
b. ¢tKA&d FTASER akKlff y20 0S8 &aS8l(SviDspeé&fic)lCnn AT [/ 2
2. . A0 mnXmo 0{ (GNHzO({ dzNB R (wheb the testSsNdEnding igD2mody) a SaG G 2

3. . Al wmn Xtwred VDM \VetsidePare set to BIwhen the test is running in PD3 mode
4. Bitsm H X (negerved)
a {SG G2 nno AF /2YYILYR I nXwmp
5. Bitsm n X@bject Position):
a. SetboOnmoXmmmo AT /2YYLFLYR I 9EAG a2RS
b. {SG (2 nnmoXmmno AF /2YYIYR I 09yi{iSNI a2zRS 2
c. Setto 000b if Command = (Discover Identity, Discover SVIDs or Discover Modes)
6. Bit5 (reserved) is setto Ob

7. .A0a nXn O/ 2Y&drdeRO aAKIff 06S ™
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COMMON.CHECK.ECheck Extended Messageade
DescriptionThe Testeperformsthe protocol checken the Message Header and Extended Message
Header sent by the UUT.

CheckApplicability:All PD messages excépbadCRC

The Tester performs the following checks on the Message Headdfxadded Message Header of all
Extended MessageEZOMMON.CHECK.PE£10

1. If boththe Tester and UU3upport Unchunked Extended Message (Uachunked Extended
Messages Supportdikld setto 1b inthe Tester senRequesbr Source Capabilitieressage
and Unchunked Extended Messages Suppofliggdget to 1b (inUUT senRequest or Source
Capabilities message)

a. Bit 15 Chunked bit (in Extended Message Header) =0

2. If eitherthe Tester or the UUSupports Chunked Extended Message (i.e. eithechunked
Exterded Messages Supportdiegld setto Ob inthe Tester senRequesbr Source Capabilities
messageor Unchunked Extended Messages Suppobligdet to @ (n UUT senRequest or
Source Capabilities message)

a. Bit 15 Chunked bit (in Extended Message Headdr)
b. Thepayload is padded to the nextlyte Data Object boundary with zeros
3. Additional checks for Extended Message Header
a. . Ala mnXwmm [/ KfduhkedfldgysoalSd\skt fo zero
b. Bit9 Reserved =0
c. .AG& yXn 5FGF {ATS
i. Source Capabilities Extende@%
ii. Status
1. For SOP shall be equal7
2. C 2 NJ ghdll beequal t@
3. C2NJ {hté¢ aKlftt oS Sldzrt (G2 Hn
iii. Get Battery Status=1
iv. Battery Capabilities =9
v. Manufacturer_Info
1. Valid Get_Manufacturer_Infe 4 + vendor defined null terminated
AGNAY3I OMXHH AyOfdzRAYy3I ydzZ 0
2. InvalidDS G pal ydzZF I OGdzZNBNWYLYF2 I wmy T
null)

COMMON.CHECK.EDCheck Source Capabilities Extended Message
Description:The Testeperformsadditional protocol checks on all Source Capabilities Extended
messages sent by the UUT.

CheckApplicability:Source Capabilities Extendetkssage

Perform the following checks on all Source CapabilExsnded
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1. Forthe SCEDBOMMON.CHECK.PEIL
a. Voltage Regulation field: Bits 0..1 (Load Step) = 00b or 01b
Voltage Regulation field: Bits 3..7 (Reserved) are 0
Compliance field: Bits 3..7 (Reserved) are 0
Touch Current field: Bits 3..7 (Reserved) are 0
Touch Temp field is 0, 1 or 2
Source Inputs fieldf Bit 0 is 0,Bit 1 is O
Source Inputs field: Bits 3..7 (Reserved) are O
Batteries/Battery Slots field:
i. Upper nibble (Number of Hot Swappable Battery Slots) arddmatches VIF
field Num_Swappable_Battery_Slots
ii. Lowernibble (Number of Fixed Batteries) <= 4 and matches VIF field
Num_Fixed_Batteries
i. SPR Source PDP field
i. if EPR_Support_As_Src is set
1. . Ada nXc 6{2dz2NOSQa NIGSR t5t0 A& a
ii. if EPR_Support_As_Src is not set
1. . Ada nXc o{ 2dzNDOS QatwiiPDPewet Ast Sourck a A Y
iii. Bit7 (Reserved)is O
j.  EPR Source PDP Rating
i. If EPR_Supported_As_Srcis set
1. . Ada nXt 9tw o6{2dz2NOSQa N}YGSR t5t0 Aa
Gt 5Pt 26 SNYP! ayp{ NOE
ii. IfEPR_Supported_As_Src is not set
1. A0 nXT 9tw O{®sdthlDS QA NI GSR t5t0 A

Se o oo0D

l.:.l

(V)

COMMON.CHECK.PD.12 Check Sink Capabilities Message
Description:The Testeperformsadditional protocol checks on all Sink Capabilities messages sent by the
UUT.

ChecKkApplicability:SinkCapabilitiesnessage

Perform the following checks orl &ink Capabilities messaggsOMMON.CHECK.PD.12#1]

1. The Tester runs the following field checks on the Sink Capabilities message:
a. The Number of Data Objects field in the Message Header:
i. Is atleastone.
ii. In PD3 mode, the check fails if the Number of Data Obijects field in the Message
Header is not equal to VIF field Num_Snk _PDOs.
iii. In PD2 mode, the check fails if the Number of Data Objects field in the Message
Header is not equal to VIF field Num_Snk_PDOsasmiomber of PPS PDOs
(count of how many Snk_PDO_Supply_TypeN is set to PPS).
b. For the first PDO, the Tester checks:
i. .omMmXon OCAESR {dzdLX evo asSi G2 nno
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ii. B29 (DuaRole Power) set to 1b if VIF field Port_Type is DRP,
Provider/Consumer or Consumer/Provider, ettvise set to Ob
iii. B28: (Higher Capability) matches VIF field Higher_Capability_set
iv. B27-(Unconstrained_Power) matches VIF field Unconstrained_Power
v. B26 (USB Communications Capable) matches VIF field USB_Comms_Capable
vi. B25 (DuaRole Data) set to 1b if Viield DR_Swap_To_UFP_Supported or
DR_Swap_To_DFP_Supported = YES, otherwise set to Ob if VIF field
DR_Swap_To_UFP_Supported and DW_Swap_To_DFP_Supported = NO
Vi . HNn XHO
1. PD3 mode (Fast Role Swap required USB-TyPearrent) matches VIF
field FR_Swap_Reqd_ Ty Current_As_Initial_Source
2. PD2 mode: set to 00b.
Vii. . HHXHN OwWSASNWSRO aSi (42 nnno
iX. . MmpXmn o0+x2f dF3S0 asSid G2 p+=
. o X@perationalCurrent) matches VIF fieBNK_PDO_OP_CURRENT1
c. Foreach PDO, the Tester checks:
i. The Tester checks consistencysok PDO_SupplyydeN
ii. If Fixed Supply PDO:
1. LY t5HZ . HnXHN O6wWSaSNBSRO |
2.LY t50X .HHXHA OWSASNBSRO |
3. The Tester checks consistencysolk PDO_VoltageN
4. The Tester checks consistencysok PDO_ Op_CurrentN
iii. If Variable Supply PDO:
1. The Tester checlnsistency o6nk_PDO_Max_VoltageN
2. The Tester checks consistencysok PDO_Min_VoltageN
3. The Tester checks consistencysok PDO_ Op_CurrentN
iv. If Battery Supply PDO:
1. The Tester checks consistencysok PDO_Max_VoltageN
2. The Tester checks consistencysok PDO_Min_VoltageN
3. The Tester checks consistencysolk PDO_ Op_PowerN
v. If Programmable Power Supply APDO:
1. . HpXHy asSd G2 nno
2 HTXHpPp O0wSaSNIBSROU
3. B16 (Reserved) set to zero
4. B7 (Reserved) set to zero
5
6

Z
& &
Q)¢
0p]
c

Z
Q)¢
7))
[aiN

asid G2 1 SNe

The Tester afcks consistency &k _PDO_Max_VoltageN
. The Tester checks consistencysok PDO_Min_VoltageN
7. The Tester checks consistencysok PDO_Max_CurrentN
d. The Tester compares all PDOs to VIF field PD_Power_aan8ickeck that they meet
the requirements of the Power Rules
e. The Tester checks PDOs following the first one, are in the correct order: Fixed PDOs in
increasing voltage sequence, Battery PDOs in increasing minimum voltage sequence,
Variable PDOs in incraag minimum voltage sequence, and finally PPS PDOs in
increasing maximum voltage sequence
f.  The Tester checks that no Fixed PDO has the same voltage as any other
g. The Tester checks that no Variable PDO has the same voltage range as any other
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h. The Tester chds that no Battery PDO has the same voltage range as any other
i. The Tester checks that no PPS PDO has the same voltage range as any other

COMMON.CHECK.PD.13 Check Correct Use of Rp
DescriptionThe Tester checks whether the procedures for Collision Amoelare correctly followed.

CheckApplicability:In PD3 mod®nly, and explicit contract exists.

Perform the following checks dhe Atomic Message SequencéSOMMON.CHECK.PD.13#1]

1. TheSourceJUTstarts an AMS
When the Source UUSends the first message sart an AMScheck thatSinkTxXNG has
been asserted for at least tSinkTx min before the start of the first bit of the preamble.
2. An AMS initiated by the Source UUT has ended:
When thelastmessagef an AMS initiated by the SourddUT has been sentheck that
SinkTXNG is naisserted for more than tSrcHoldsBikis delay is measured between
the last bit of theEORof last GoodCRC ihe last AMSandthe first bit of the preamble
of the next AMS. Refer toSource Port Policy Engine State DiagratSisPD
Specification)
3. The Sink UUT starts an AMS:
When a Sink starts an AMS, one of the following must be true:
a. SinkTxOk is asserted.
b. SinkTxNG has been asserted for less than tSinkDelay.

4. The followingAMS are the2xception for all the above steps
a. Hardreset
b. Softreset
c. Alert

3.1.2 PD3 Mode
Thecommon proceduref thissubsection areapplicable when the test is running in PD3 mode

COMMON.CHECK®DCheck EPR_Request Message

Description:The Tester performs additional protocol checks to all EPR_Request messages sent by the
UUT.

Check ApplicabilityfePR _Request message

The Tester performs the following additional checks on all EPR_Request messages:
[COMMON.CHECK.PD3.1#1]

1. Field check for all types of Request Data Object
a . oMXHY O0ho2SOl t2arxidAz2y0 A& y2G nnnoX | YyR
PDOs in the last EPR_Source_Capabilities message
b. B25 (USB Communications Capable), matchesédllRISB_Comms_Capable
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c. B24 (No USB Suspend), matches VIF field No_USB_Suspend_May_Be_Set
d. Bit 23 (Unchunked Extended Messages Supported) matches VIF field
Unchunked_Extended_Messages_Supported if the test is running in PD3 mode
e. Bits 22 (EPR Mode Capadet to 1b
f. . AGa HMXHn O6wSaSNBSRO aSd G2 nnno AT GKS (€
2. Fixed and Variable Request Data Object
a . MmdPXMan OhLISNIdAyYy3a / dNNByidv R2Sa y2G SEOSSR
b. If B27 (GiveBack flag) = Ob
i. LT . dXn 0 aratiBghCWroef) istgiefer than the current offered by the
referenced PDO, then B26 (Capability Mismatch) is set to one
i. . MmdXmMn O6hLISNI GAy3a / dNNByio R2S& y2i SEO:
Current)
c. IfB27 (GiveBack flag) = 1b
. XN o6aAyAYdzy BDSRRSAYY20HdANBESR . mpXmn
Current)
3. Battery Request Data Object
a. . MpXMa OhLISNIGAYy3a t26SND R2S&a y2i SEOSSR (K
b. If B27 (GiveBack flag) = Ob
i. LT . dXn 6al EAYdzZY hLISNFGAYy3 t26SNL Aa 3N
referenced PDO, then B26 (Capability Mismatch) is set to one
i. . MmpXMn OGhLISNIGAY3I t26SND R2S8a&a yz2i SEOSSI
c. If B27 (GiveBack flag) = 1b
. XN o6aAYyARWHZIhtIBEBND R2S&8 y2i SEOSSR .1
4. SPR Programmable Power Supply RDO
a. .cXn OhLISNIGAY3 [/ dNNBydo Aa tSaa GKFy 2N S|
referenced PDO
b. . MpXd OohdziLdzi +2fGF3S FASEROY
i. Greater than or equal to the MinimuMoltage field in the PPS APDO.
ii. Less than or equal to the Maximum Voltage field in the PPS APDO.
c. .yXtT 6wSasSNBSRu asSid G2 1 SN
d. Bits 27 (Reserved) set to Ob
5. EPR Adjustable Voltage Supply ReqR&D
a. .cXn OhLISNI GAY3 [/ dzNNByY (i 0e RDR/Oftpbtavéltage K|y 2 NJ S|
rounded down to the nearest 50mA
b. . HAXd OohdzilLdzi +2fdGF3S FASEROY
i. Greater than or equal to the Minimum Voltage field in the AVS APDO.
ii. Less than or equal to the Maximum Voltage field in the AVS APDO.
c. .yXT 6wSaSNBSRO aSid G2 1T SNe
d. Bits 27 (Reerved) set to Ob

6. Tester checks that the PDO(PDO2) in the EPR_Request Message exactly matches the PDO in the
latest EPR_Source_Capabilities Message pointed to bhfect Positiofiield in the RDO
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COMMON.CHECK®PZCheck EPR_Mode Message
DescriptionThe Tester performs additional protocol checks to all EPR_Request messages sent by the
UUT.
Check ApplicabilitfePR_Mode message
The Tester performs the following additional checks on all EPR Mode messages:
[COMMON.CHECK.PD3.2#1]

1. Field checkor EPR Mode Data Object

a. . A0 omXun 0! OGA2Yy FAStRO akKltt y2G oS Sljdz f
b. . A0 HoXmc o05FdGF FAStROY
i. {KFftft 0S8 asSdt G2 n AF GKS 1 OGA2y FASEtR A
i. {KFfft oS &aSdG G2 n AF (K& OGA2y FASER A
i. {KFtf oS aSd G42 n AF GKS FOGA2y FASER A:
iv. {KFfft 0SS O2yaradasSyid s6A0K (GKS a{yluyts5hyt!
GOYGSNE onEnmoO
v. {KIFIft oS tSaa (KlIy nEnc AF¥ GKS I OlGA2y ¥F;
c. . Al mpXn {KFff 06S asSa d2 n

COMMON.CHECKPI®Check EPR_Source_Capabilities Message
DescriptioniThe Tester performs additional protocol checks on all EPR Source Capabilities messages
sent by the UUT.

Check ApplicabilityePR Source Capabilities message

Perform the following checlkan all EPR Source Capabilities messages:

1. Check if the VIF field EPR_Support_as_Src is set taCy@glMON.CHECK.PD3.3#1]
2. For the first PDO, the Tester check the consistéacyMMON.CHECK.PD3.3#2]
a. .omXon OCAESR {dz2ll eo asSid G2 nno
b. B29 (DuaRole Power) setto 1b if VIF field PD_Port_Type is set to Consumer/Provider,
Provider/Consumer or DRP.
B28 (USB Suspend Supported) set to 1b if VIF field USB_Suspend_May Be_ Cleared = NO
B27 (Unconstrained Powematches VIF field Unconstrained_Power
B26 (USB Communications Capable) matches VIF field USB_Comms_Capable
B25 (DuaRole Data) set to 1b if VIF field DR_Swap_To_ UFP_Supported or
DR_Swap_To DFP_Supported = YES
g. For Source Capabilities message afterthster has sent Request message
1. Bit 24 (Unchunked Extended Messages Supported) matches VIF field
Unchunked_Extended_Messages Supported if the test is running in PD3 mode
2. Bit23 (EPR Mode Capable) matches VIF field EPR_Supported_as_Src if the test is
running in PD3 mode
3. Bits 22 (Reserved) set to 00b if the test is running in PD3 mode
h. . HMXHAN 0t SF]1 /dNNBYyio YIFIGOKSE zLC FASER { NI
i. . mMpXmn ox2f Gl 3ISv asid G2 p+
j- . b XMax_current field

~ o a0
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1. For UUT as a Sithe current shall be Src PDO_Max_Currentl

2. For UUT as a Source:
i. If Src_PDO_Max_currentl <= 3A, Src_PDO_Max_Currentl
ii. If Src_PDO_Max_currentl > 3A:

1.3Aif

a. emulatedcableis not emarked or it is 3A capable onlgnd
b. Captive_Cable = NO

2. Otherwise,Src_ PDO_Max_Currentl

NOTEFor the truth table oMax_Current_Fieldwhich is Src_ PDO_Max_curreft
seeTable4 Max_Current_Field Truth Table

3.LF AG A& y2i GKS FTANARG CAESR {dz2lLX & t5hz OKSO]
[COMMON.CHECK.PD3.3#3]
4, LF AG A& F tNRPINIYYIOofS t26SN) {dzZllLXfe& 't5hx OKS
[COMMON.CHECK.PD3.3#4]
5. The Tester compares ditle EPRPDOsfosition8 to 11)to VIF field PD_Power_as_Source and
check that they meet the requirements of the Power Rule&SMMON.CHECK.PD3.3#5]
a. Fixed PDO
1. Check that maximum current is RoundUp (PD_Power_as_Source/Voltage) or
RoundDown (PD_Power_as_Source/Voltage) to theewditOmA
2. Check that all the normative voltages are supported by UUT based on the
PD_Power_as_Source as per the Tabl8 ibthe PD3 specification
3. Check that the Voltage is either 28V, 36V or 48V
b. EPR AVS APDO
1. Check that PDP field matches with PD_Power @ac8 VIF field value
2. Check that all the normative voltages are supported by UUT based on the
PD_Power_as_Source as per the Tabl8 ibthe PD3 specification
3. Check that the Maximum Voltage is either 28V, 36V or 48V
4. Check that the Minimum Voltage is 15V
c. Check that the UUT does not support any optional voltages in the EPR PDO position
(PDO index from 8 to 11)
d. Check that the UUT supports only Fixed PDO and EPR AVS APDO in the EPR PDO position
(PDO index from 8 to 11)
e. Ifthe UUT supports lessthan73PBh Qa OKSO1 GKI G GKS dzydza SR
filled in the SPR PDO positions (PDO index from 1 to 7)
f. Check that the UUT supports only one EPR AVS APDO in the last EPR PDO position.
g. The Tester checks PDOs following the first one, are in the correct éided PDOs in
the increasing Voltage sequence
h. The Tester checks that no Fixed PDO has the same voltagg ather.
6. For eactEPRPDQ(position 8 to 11)the Tester checKglFconsistency of:
[COMMON.CHECK.PD3.3#6]
a. If EPR Adjustable Voltage Supply APDO:
1. Sc PDO_MinVoltageN
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2. Src_PDO_MaxVoltageN
b. If Fixed Supply PDO:
1. Src_PDO_VoltageN
2. Src_PDO_Peak_CurrentN
3. Src_PDO_Max_CurrentN
7. Check that the UUT follows all the PDO specific checks defined in COMMON.CHECK.PD.7 for all
the SPR PDO in PDO position between 1 affd@MMON.CHECK.PD3.3#7]

COMMON.CHECK3Check EPR_Sink_Capabilities Message
DescriptionThe Tester performs additional protocol checks on all EPR Sink Capabilities messages sent
by the UUT.

Check Applicabilitysink Capabilities message

Perform the following checks on all Sink Capabilities messpgesiIMON.CHECK.PD3.4#1]

1. The Tester runs the following field checks on the Sink Capabilities message:
a. Forthe first PDO, the Tester checks:
i. .omXon O6CAESR {dz2llLX &v asSi G2 nno
ii. B29 (DuaRole Pows set to 1b if VIF field Port_Type is DRP,
Provider/Consumer or Consumetr/Provider, otherwise set to Ob
iii. B28: (Higher Capability) matches VIF field Higher_Capability_set
iv. B27-(Unconstrained_Power) matches VIF field Unconstrained_Power
v. B26 (USB Communicati® Capable) matches VIF field USB_Comms_Capable
vi. B25 (DuaRole Data) set to 1b if VIF field DR_Swap_To_ UFP_Supported or
DR_Swap_To DFP_Supported = YES, otherwise set to Ob if VIF field
DR_Swap_To UFP_Supported and DW_Swap_To_ DFP_Supported = NO
vih . Hn XHO
1. PD3mode (Fast Role Swap required USB Tygeurrent) matches VIF
field FR_Swap Reqd _Type C Current_As_lInitial_Source
Vii. . HHXHNn O0wSaASNWBSRO aSd (42 nnno
iX. . MmpXmn ox2fdF3aAS0v asSi G2 p+=
X. . OXn OhLISNI GA2Y I /SINKINBY OB CORRENTJKS& +L C
b. For each PD@he Tester checks:
i. The Tester checks consistency of Snk_PDO_Supply_TypeN
ii. If Fixed Supply PDO:
1. LY t50X .HHXHAN O6wWSAaSNBBSRO NB asSa G2
2. The Tester checks consistency of Snk_PDO_VoltageN
3. The Tester checks consistency of Snk_PDO_ Op_CurrentN
iii. If Variable Supy PDO:
1. The Tester checks consistency of Snk_PDO_Max_VoltageN
2. The Tester checks consistency of Snk_PDO_Min_VoltageN
3. The Tester checks consistency of Snk_PDO_ Op_CurrentN
iv. If Battery Supply PDO:
1. The Tester checks consistency of Snk_PDO_Max_VoltageN
2. The Tester checks consistency of Snk_PDO_Min_VoltageN
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3. The Tester checks consistency of Snk_PDO_ Op_PowerN
v. If Programmable Power Supply APDO:
1. . HpXHY aSad G2 nno
2. .HTXHp OwWSASNBSRUOL aSd G2 1 SN
3. B16 (Resend set to zero
4. B7 (Reserved) set to zero
5. The Tester checks consistency of Snk_PDO_Max_VoltageN
6. The Tester checks consistency of Snk_PDO_Min_VoltageN
7. The Tester checks consistency of Snk_PDO_Max_CurrentN
vi. If Adjustable Voltage Supply APDO:
1. . HpXHY aSid 02 n
2..HTXHC ONBASNWSRO asSid G2 1SN
3. B16 (Reserved) set to zero
4. The Tester checks consistency of Snk_PDO_Max_VoltageN
5
6

Ol

The Tester checks consistency of Snk_PDO_Min_VoltageN
¢KS ¢SaisSNI OKSO1a AF (KS t5t éra O2ya
VIF field.
c. The Testecompares all PDOs to VIF field PD_Power_as_Sink and check that they meet
the requirements of the Power Rules
d. The Tester checks PDOs following the first one, are in the correct order: Fixed PDOs in
increasing voltage sequence, Battery PDOs in increasirigiorimvoltage sequence,
Variable PDOs in increasing minimum voltage sequence, and finally PPS PDOs in
increasing maximum voltage sequence
The Tester checks that no Fixed PDO has the same voltage as any other
The Tester checks that no Variable PDO hasahmeessoltage range as any other
The Tester checks that no Battery PDO has the same voltage range as any other.
The Tester checks that no PPS/AVS PDO has the same voltage range as any other

S@ o

3.2 Bringup Procedures

3.2.1 PD2 and PD3 Modes
Thecommon check thissubsection areapplicable when the test is running in PD2 and PD3 modes

COMMON.PRC®LL1 Bringup Source UUT

1. Make sure to have rufESTPREP.PRpteparation before this procedur@he test starts in a
disconnected state.

2. If VIField Captive_Cable = YES, the Tester applies Rd. Otherwise (VIF field Captive_Cable = No),
the Tester applies Rd and Ra.

3. Thecheckfails if the first bit of a Source Capabilities message is not received frobiLtfie
within tFirstSourceCap max aftéBUSresent (vSafe5V)COMMON.PROC.B#11

4. The Tester responds with a GoodCRC
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5. TheTestersendsa Requesimessagdor 5V at 100mA
a. B3X . H(@bject Position) = 001b
b. B27 (GiveBack Flag) = Ob
c. B26 (Capability Mismatch) = Ob
d. B25 (USB Communicati@apable) = Ob
e. B24 (No USB Suspend) = 1b
f. B23 PD3,Unchunked Extended Messages Supported) = Ob

g. B22 (EPR Mode Capable) to Ob, unless it is mentioned in the test procedure

=

. MPXMan OhLISNFGAY3I [/ dNNBydGo ' mnnyY!

i. . dXn o6al EAYdzZY hL®MAGAY I / dZNNByido I wm
6. Thecheckfails i: COMMON.PROC.B®BZ1

a. The UUT retries the Source Capabilities message

b. The UUT does not respond with an Accept message

7. Thecheckfails ifPS_RDY message is not received with8Transitiomaxfrom the last bit of
the EOP ofccept messageCOMMON.PROC.B®B3L

8. An explicit contract is now established.
9. The Tester waits 500ms to respond to messages from the UUT.

COMMON.PRC®LL2 Bringup Sink UUT
1. The test starts in a disconnected state.

2. The tester applieRp

3. Ifthe UUTattachment is detected, the Tester appli¢€ONN (if Ra is detected) aréafe5V on
VBUS

4. TheTester waitsfor 50 ms.
5. TheTester transmits Source Capabilitieessagavith single PDO

a. .omXon OCAESR {dz2ll e&o asSid G2 nno
b. B29 (DuaRole Power) set téb

c. B28 (USB Suspend Supporjeskt to Ob

d. B27 (Unconstrained Power) set to 1b

e. B26 (USB Communications Capable) set to Ob

f. B25 (DuaRole Data) set to Ob

g. B24 PD3, Unchunked Extended Messages Supppsgetito Ob

h. B23 (EPR Mode Capablem unless it is mentioneth the test procedure
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. .HMXHA Ot Stk [/ dNNByido asSid G2 nno
.o . mpXmn o0+x2fdF3S0 asSid G2 p+
k. . dXn o6al EAYdzyY / dzNNByidv &aSd G2 wmnny!

6. Repeat Steyd if the Tester does not receive a Good@R@ the UUT in response to Source
Capabilities message€his requires a delay of tTypeCSendSourceCap (100 ms to 200 ms). This
sequence is repeated at least 50 times.

7. Thecheckfails ifthe UUT does not respond withRequest message- OMMON.PROC.BB12
8. The Testeresponds withan Accept message the Requesinessage.

9. Ifthe VBUS voltage stable withinthe target voltagethe Tester sends BAS_RDmessage at
tPSTransitiomin after the reception ofAcceptmessage.

10. An explicit contrat is now established.

11. The Tester presents SinkTxOK if the test is in PD3 riibdel ester waits 500ms to respond to
messages from the UUT.

COMMON.PROC.BU.3 BtipgCable Plug UUT
1. The test starts in a disconnected state.

2. The Tester applies Rp to eamihthe CC1 and CC2 pins at one cable end. The other end of the
cable is left unconnected.

3. The Tester checks that it detects Ra on one pin (from now on called the VCONN pin) and no
connection on the other pin (from now on called the CC pinpMMON.PROC.EB#1].For any
other combination the test ends here.

4. The Tester performs the following:
a. keeps Rp connected to the CC pin and also connects Rd to the CC pin,
b. waits 150ms nominal (tCCDebounce),

c. disconnects Rp from the VCONN pin and applies VCONN (at thgevsfiecified in the
Test Condition) to the VCONN pin,

d. connects vSafe5V on VBUS.
5. The Tester waits for tVCONNStable max.
b2GSY ¢tKS ¢SaidisSN)IdzasSa {htQ YSaalr3aSa Ay /I o6fS

COMMON.PROC.BU.4 BiupgSourc&JUT foPPS Test
1. Make sure to have ruf ESTPREP.PRpteparation before this procedurdhe test starts in a
disconnected state.

2. TheTester applies Rd
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3. Thecheckfails if the first bit of a Source Capabilities message is not received frobiifie
within tFirstSourceCap max aftéBUS present (vSafe5¥)OMMON.PROC.BB14

4. If there is no PPS APDO in the Source_Capabilities, the test stops here.
5. TheTesterrespondswith a Request message fBrogrammable Power Supply APBOLA.
a. B26 (Capability Mismatch) = Ob
b. B25 (USB Communication Capable) = Ob
c. B24 (No USB Suspend) = 1b
d. B23 PD3,Unchunked Extended Messages Supported) = Ob
e. . Mo Odiput Voltage =4V
f. B6Xn 0O h lg€htdeni) A
6. The check fails if an Accept message is not recejz&dVIMON.PROC.BB2}

7. The check fails PS_RDY message is not received with8Transitiomaxfrom the last bit of
the EOP ofccept messageCOMMON.PROC.B®B3}

o

An explicit contract is now established.
9. The Tester waits 500ms to respond to messages from the UUT.

COMMON.PROC.BU.5 BiipgSink UUTor PPS Test
1. The test starts in a disconnected state.

2. The tester applies Rp.

3. Ifthe UUT attachment is detected, tA@ster applies VCONN (if Ra is detected) and vSafe5V on
VBUS.

4. The Tester transmits Source Capabilities messagetwittP DG
a. Fixed Supply PDO

i. .omMmXon OCAESR {dzdLX evo asSid G2 nno
ii. B29 (DuaRole Power) set tab
iii. B28 (USB Suspend Supported) set to Ob
iv. B27(Unconstrained Power) setto 1b
v. B26 (USB Communications Capable) set to Ob
vi. B25 (DuaRole Data) set to Ob
vii. B24 (PD3, Unchunked Extended Messages Supported) set to Ob
vii. . HMXHA o0t SF1 [/ dNNBydov asSid G2 nno

iX. . MmpXMmn o0x2fGF3ISv asda Gz p

X. . ®Xn édal EAYdzY 3R dZNNBy G0 &8
b. APDO PPS

i. . 0o m XAugmented PDPDset tollb

+
lj

02
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10.
11.

12.

13.

ii. B2X H §0bg Programmable Power Supply
iii. B27 PP3owerLimited) set toOb
iv. B24X m (Maximum Voltaggset to5.9vV
v. Blp X (Minimum Voltagé set t03.3V
vii BBXn o6al EAYdzy RBANNByio asSi G2
Repeat Steptif the Tester does not receive a GoodCRC from the UUT in response to Source
Capabilities message. This requires a delay of tTypeCSendSourceCap (100 ms to 200 ms). This
sequence is repeated at least 50 times.
The check fails if a Request message is netived.[COMMON.PROC.B®B1%
The Testeresponds withan Accept message the Request message.
Whenthe VBUS voltage is stable within the target voltage, the Tester sends a PS_RDY message
at tPSTransitiomin after the reception of Accept message.
An explcit contract is now established.
The TestepresentsSinkTxOK.
If the Sink doesn't request the PPS APDO in 5s from theTwsier presente®inkTxOK, the
test stops here. If the Request message is received, the Tresigonds with ariccept
message
When the VBUS voltage is stable within the target voltage, the Tester sends a PS_RDY message
at tPSTransition im after the reception of Accept message.
The Tester presents SinkTxODKe Tester waits 500ms to respond to messages from the UUT.

COMMON.PROC.BB6ngup Sink UUT for Captive Cable Test

1.
2.
3.

6.
7.

The test starts in a disconnected state.
The Tester applies Rp to each of the CC1 and CC2 pins at the captive cable end.

Tester waits for Rd to appear on at least one pin. If this does not edthin tDRP, the check
fails.[COMMON.PROC.B#1].

The Tester checks that it detects Ra on one pin (from now on called the VCONN pin) and Rd on
the other pin (from now on called the CC pii)OMMON.PROC.H#2]. For any other
combination the test endkere.

The Tester performs the following:
a. keeps Rp connected to the CC pin,
b. waits 150ms (tCCDebounce),

c. disconnects Rp from the VCONN pin and applies VCONN (at the voltage specified in the
Test Condition) to the VCONN pin,

d. connects vSafe5V on VBUS.
The Testr waits for 50 ms.

The Tester transmits Source Capabilities message with single PDO:
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a. .omXon OCAESR {dzld ev &asSid G2 nn
b. B29 (DuaRole Power) set tib

c. B28 (USB Suspend Supported) set to Ob

d. B27 (Unconstrained Power) set to 1b

e. B26 (USB Communications Capaksket to Ob

f.

g

h

i.

-

(@]]

B25 (DuaRole Data) set to Ob

B24 (PD3, Unchunked Extended Messages Supported) set to Ob
.HMXHAN 6t SF1 [/ dNNBydo asSa G2 nno

. MpXmn 6x2f GF3S0 aASd G2 p=

. Xn o6al EAYdzY / dNNByido &aSd G2 wmnnvy!

8. Repeat Steb if the Tester does not receive a GoodCRC from the UUT in response to Source
Capabilities message. This requires a delay of tTypeCSendSourceCap (100 ms to 200 ms). This
sequence is repeated at least 50 times.

9. The check fails if the UUT doed nespond with a Request messa¢e OMMON.PROC. B4 3]
10. The Tester responds with an Accept message to the Request message.

11. When the VBUS voltage is stable within the target voltage, the Tester sends a PS_RDY message
at tPSTransition min after the receptioh Accept message.

12. The Tester waits 500ms to respond to messages from the UUT.

13. The Tester sends a BIST request to the UUT using SOP, specifying BIST Test Data.

b2GSY ¢tKS ¢SaidSNIdzaSa {htQ YSaalasSa Ay d I LWAGS

COMMON.PROC.BU.7 BiupgConsumeProvider as Source UUT
1. Make sure to have rufESTPREP.PRpteparation before this procedure. The test starts in a
disconnected state.

2. The tester applies Rp.

3. Ifthe UUT attachment is detected, the Tester applie®©MA (if Ra is detected) and vSafe5V on
VBUS.

4. The Tester waits for 50 ms.
5. The Tester transmits Source Capabilities message with single PDO:

a. .omXon OCAESR {dz2lu¥ eo asSd G2 nn
b. B29 (DuaRole Power) set téb

c. B28 (USB Suspend Supported) set to Ob

d. B27 (Unconsained Power) set to 1b
e
f.
g
h
i.

(@]}

B26 (USB Communications Capable) set to Ob

B25 (DuaRole Data) set to Ob

B24 (PD3, Unchunked Extended Messages Supported) set to Ob
.HMXHAN O0tSF]1 [/ dNNByido asSa G2 nn
.MpXma ox2f GFr3IS0 asSid G2 p=

(@]
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10.
11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

i, . ®dXn o6al EAYdzy 100a0eNNBy v &aSid (2

Repeat Steb if the Tester does not receive a GoodCRC from the UUT in response to Source
Capabilities message. This requires a delay of tTypeCSendSourceCap (100 ms to 200 ms). This
sequence is repeated at least 50 times.

The check fails if the UUBek not respond with a Request messg@eEMMON.PROC.BU.7#1]
The Tester responds with an Accept message to the Request message.

If the VBUS voltage is stable within the target voltage, the Tester sends a PS_RDY message at
tPSTransition min after the recaph of Accept message.
An explicit contract is now established.
The Tester presents SinkTxOK if the test is in PD3 mode. The Tester waits 500ms to respond to
messages from the UUT. If during this period, the UUT requests a PR_Swap, the Tester sends an
Acept, and then skips to step 14.
The Tester sends a PR_Swap message.
The Tester checks the respongeOMMON.PROC.BU.7#2]
a. Ifthe UUT responds with a Wait message and the Tester resends PR_Swap every
tPRSwapWait + 15ms for 10 times. Once the Tester hastrBse Swap for 10 times,
the checkfails,and the test ends here.
b. The check fails and the test ends here if the UUT responds with a Reject message.
c. The check fails and the test ends here if the UUT response with a Not_Supported
message.
At tSrcTransitioomax (this delay is from the last bit of GoodCRC sent in response to the Accept),
the Tester drives the VBUS voltage to vSafeQV within tSrcSwapStdby max.
The Tester sends a PS_RDY at the deadline limit of tPSSourceOff min, the delay is from the time
the lag bit of the EOP of the GoodCRC corresponding to the Accept message.
The tester checks that UUT asserts Rp before the UUT has applied vSafe5V
[COMMON.PROC.BU.7#3]
The Tester checks that the UUT sends PS_RDY only after the UUT has applied vSafe5V.
[COMMON.ROC.BU.7#4]
The Tester checks that the PS_RDY from the UUT is within tPSSourceOn min.
[COMMON.PROC.BU.7#%is delay is from the GoodCRC sent by the UUT in response to the
PS_RDY sent by the Tester.
The Tester checks that the UUT sends a Source Capahitiessage aftaBwapSourceStart and
before tFirstSourceCap mgdx. OMMON.PROC.BU.7#6]

The Tester responds with a Request message for 5V at 100mA.
a. B30 (Object Position) = 001b
b. B27 (GiveBack Flag) = Ob
c. B26 (Capability Mismatch) = Ob
d. B25 (USEBommunication Capable) = Ob
e. B24 (No USB Suspend) = 1b
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f. B23 (PD3, Unchunked Extended Messages Supported) = Ob

g. . MpXmMn OhLISNI GAYy3a / dNNByidio ' mnny!

h. . dXn o6al EAYdzZY hLISNI GAyYy3I [/ dNNBydo ' mnny!
21. The check fails if the UUT does not respond with an Accept megsagielVON.PROC.BU#7]

22. The check fails if PS_RDY message is not received within tPSTransitfoormthe last bit of
the EOP of Accept messageOMMON.PROC. B8]

23. An explicit contract is now established.

24. The Tester waits 500ms to respond to messages framXaT.

25. If the UUT is not a Vconn Source, then the Tester sends a VCONN_Swap message and completes
the VCONN_Swap using common procedure COMMON.PROC.PD.17. [COMMON.PROC.BU.7#9]

COMMON.PROC.BU.8 BipdgProvideiConsumer as Sink UUT
1. The test starts in a disconnected state.

2. If VIF field Captive_Cable = YES, the Tester applies Rd. Otherwise (VIF field Captive_Cable = No),
the Tester applies Rd and Ra.

3. The check fails if the first bit of a Source Capabilities message is not receivetthé UUT
within tFirstSourceCap max after VBUS present (vSafg5U)IMON.PROC.EB#41]

4. The Tester responds with a Request message for 5V at 100mA.
a. .onX.Hy o0hoa2S0O0 t2aAldA2y0 I nnmo
b. B27 (GiveBack Flag) = Ob
c. B26 (Capability Mismatch) = Ob
d. B25 (USEommunication Capable) = Ob
e. B24 (No USB Suspend) = 1b
f. B23 (PD3, Unchunked Extended Messages Supported) = Ob
g . MdXMAn O6hLISNFGAY3T [/ dZNNBydo ' mannyY!

=

.pXn o6al EAYdzZY hLISNI GAYy3I [/ dNNByGo ' mnannyY!
5. The check fails if the UUT does not respond with an Accept messagelMON.PROC.B8#2]

6. The check fails PS_RDY message is not received wiP8Transitioomaxfrom the last bit of
the EOP of Accept messageOMMON.PROC.EB#3]

7. An explicit contract is now established.

8. The Tester waits 500ms to respond to messages franXaTIf during this period, the UUT
requests a PR_Swap, the Tester sends an Accept, and then skips ta.step 1
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9. The Tester sends a PR_Swap message.

10. The Tester checks the responfeOMMON.PROC.BUZ%#

a. Ifthe UUT responds with a Wait message and theeressends PR_Swap every
tPRSwapWait + 15ms for 10 times. Once the Tester has resent PR_Swap for 10 times,
the checkails,and the test ends here.

b. Ifthe UUT responds with Reject or Not_Supported, the clfaitdand the test ends
here.

c. Ifthe UUT respars with an Accept messge, proceed to Stép 1

11. The Tester draws no more than iSwapStandby within tSrcTransition min after the last GoodCRC.

12. The Tester checks that the UUT asserts Rd and sends a PS_RDY message after the UUT driving
VBUS voltage to vSafeQZOMMON.PROC.BUS}#

13. The Tester checks that the UUT sends PS_RDY within tPSSourceOff min after the last bit of
GoodCRC was sent in response to the received AJEEpPVIMON.PROC.BUGH#

14. The Tester presents vSafe5V on VBUS and then it sends a PS_RDY message, both within
tNewSRC max of the last GoodCRC sent by the UUT.

15. The Tester transmits Source Capabilities message with single PDO (5V @ 100mA,-B28Dual
Power set to 1b). The Testdnacks that the UUT sends a Request message.
[COMMON.PROC.BUR#

16. The Tester uses the common procedure COMMON.PROC.PD.10 to establish a PD contract. The
Tester waits 500ms to respond to messages from the UUT.

17. If the Tester is not a Vconn Source, then tlest€r sends a VCONN_Swap message and
completes the VCONN_Swap using common procedure COMMON.PROC.PD.17.
[COMMON.PROC.BU.8#8]

COMMON.PROC.BU.9 BiipgConsumeProvider as Source UUT PPS
1. Make sure to have rufESTPREP.PRpteparation before this procedure. The test starts in a
disconnected state.

2. The tester applies Rp.

3. Ifthe UUT attachment is detected, the Tester applies VCONN (if Ra is detected) and vSafe5V on
VBUS.

4. The Tester waits for 50 ms.

5. The Tester transmits Sawer Capabilities message with single PDO:

a. .omXon OCAESR {dz2lu¥ eo asSd G2 nn
b. B29 (DuaRole Power) set tab.

c. B28 (USB Suspend Supported) set to Ob

d. B27 (Unconstrained Power) set to 1b

e. B26 (USB Communications Capable) set to Ob

f

g

h

i

J

(@]}

B25 (DuaRole Data) set to Ob

B24 (PD3, Unchunked Extended Messages Supported) set to Ob
.HMXHAN O0tSF1 [/ dNNByido asSdid G2 nno
.MpXmna ox2f GFr3aS0 asSid G2 p+

. pXn oal EAYdzY / dINNByido asid G2 mnny!
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6. Repeat Stegb if the Tester does not receive a GoodCRC from the UUT in response to Source
Capabilies message. This requires a delay of tTypeCSendSourceCap (100 ms to 200 ms). This
sequence is repeated at least 50 times.

7. The check fails if the UUT does not respond with a Request me$SagdMON.PROC.BU.9#1]
8. The Tester responds with an Accept mesdaghe Request message.

9. Ifthe VBUS voltage is stable within the target voltage, the Tester sends a PS_RDY message at
tPSTransition min after the reception of Accept message.

10. An explicit contract is now established.

11. The Tester presents SinkTxOK if the iesn PD3 mode. The Tester waits 500ms to respond to
messages from the UUT. If during this period, the UUT requests a PR_Swap, the Tester sends an
Accept, and then skips to step 14.

12. The Tester sends a PR_Swap message.

13. The Tester checks the responge(VIMON.PROC.BU.9#2]

d. Ifthe UUT responds with a Wait message and the Tester resends PR_Swap every
tPRSwapWait + 15ms for 10 times. Once the Tester has resent PR_Swap for 10 times,
the checkails,and the test ends here.

e. The check fails and the test ends here if the UUT responds with a Reject message.

f. The check fails and the test ends here if the UUT response with a Not_Supported
message.

14. At tSrcTransition max (this delay is from the last bit of GoodCRC sent in respdinsedtcept),
the Tester drives the VBUS voltage to vSafeQV within tSrcSwapStdby max.

15. The Tester sends a PS_RDY at the deadline limit of tPSSourceOff min, the delay is from the time
the last bit of the EOP of the GoodCRC corresponding to the Accept raessag

16. The tester checks that UUT asserts Rp before the UUT has applied vSafe5V
[COMMON.PROC.BU.9#3]

17. The Tester checks that the UUT sends PS_RDY only after the UUT has applied vSafe5V.
[COMMON.PROC.BU.9#4]

18. The Tester checks that the PS_RDY from the UUT is ¥®#BSourceOn min.
[COMMON.PROC.BU.9#his delay is from the GoodCRC sent by the UUT in response to the
PS_RDY sent by the Tester.

19. The Tester checks that the UUT sends a Source Capabilities messatfganadfEsourceStart and
before tFirstSourceCap madxOMMON.PROC.BU.9#6]

20. If there is no PPS APDO in the Source_Capabilities, the test stops here.

21. TheTesterresponds with a Request message for Programmable Power Supply APDO 4V 1A.
a. B26 (Capability Mismatch) = Ob
b. B25 (USB Communication Capable) = Ob
c. B24(No USB Suspend) = 1b
d. B23 (PD3, Unchunked Extended Messages Supported) = Ob
e. . MdOXd O0hdziLdzi 2t GF3ISO0 ' n+
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f. .cXn O6hLISNIGAY3A [/ dNNByido I wm!
22. The check fails if an Accept message is not recejz&EdVIMON.PROC.BE7

23. The check fails PS_RDY message is not reegiwithintPSTransitiomaxfrom the last bit of
the EOP ofccept messageCOMMON.PROC.BBE)

24. An explicit contract is now established.

25. The Tester waits 500ms to respond to messages from the UUT.
26. If the UUT is not a Vconn Source, then the Tester seMI3@NN_Swap message and completes
the VCONN_Swap using common procedure COMMON.PROC.PD.17. [COMMON.PROC.BU.9#9]

COMMON.PROC.BU.10 BiipgVPD
1. Before starting the test, attach the VPD UUT directly to the tester (a VPD is a Captive Cable
device).

2. The test starts in a disconnected state.
3. The Tester applies Rp to each of the CC1 and CC2 pins at the tester receptacle.

4. The Tester checks that it detects Ra on one pin (from now on called the VCONN pin) and Rd on
the other pin (from now on called the@pin) [COMMON.PROC.BU.10#8gr any other
combination the test ends here.

5, ¢KS ¢SaiGSNI 6¢SaGSNI Aa W{AYy]l] 6AGK ! OO0S&aaz2Ne { dz
a. keeps Rp connected to the CC pin
b. waits 150ms (tCCDebounce),

c. disconnects Rp from the VCONN pin and iV CONN (at the voltage specified in the
Test Condition) to the VCONN pin,

6. The Tester waits for tVCONNStable max from when VCONN is stable.
Note:

1. VPD tests need to be run twice, with VCONN voltage set to 3.0 V, and 5.5V. Additionally, the Eye
Diagram ést is run at 4.25V.
2. ¢KS ¢S40GSN) dzaSa {htQ YSaal3sSa Ay +t5 (G(Sadta SEO

COMMON.PROC.BU.11 Bupgsource UUT for Captive Cable Test

1. The test starts in a disconnected state.

2. The Tester applies Rd to each of the CC1 and CCatphescaptive cable end.
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3. Tester waits for Rp to appear on exactly one pin. If this does not occur within tDRP, the check
fails.[COMMON.PROC.BU.11#1].

4. The pin on which Rp appears from now on is called thpi@d heother pin is referred to as the
VCONN pin.

The Tester keeps Rd connected to the CC pin,
Check that VBUS is detected at vSafe5V within tCCDebounc€@mai/ION.PROC.BU.11#2]
The Tester discoratts Rd from the VCONN pin.

© N o o0

Check that the first bit of a Source Capabilities message is received from the UUT within
tFirstSourceCap max after VBUS present (vSafg5¥)IMON.PROC.BU.11#3]

9. The Tester responds with a Request message for 5V at 100mA.
a .onX.Hy 0ho2aSO0 t2aA0A2y0 I' nnmo
b. B27 (GiveBack Flag) = Ob
c. B26 (Capability Mismatch) = Ob
d. B25 (USB Communication Capable) = Ob
e. B24 (No USB Suspend) = 1b
f. B23 (PD3, Unchunked Extended Messages@tgx) = Ob
g . MdXMAn O6hLISNFGAY3T [/ dzZNNBydo I mannyY!

=

. Xn o6al EAYdZY hLISNI GAyYy3 [/ dNNByYyiGio ' manny!
10. The check fails if the UUT does not respond with an Accept meg§agelMON.PROC.BU.11#4]

11. The check fails if PS_RDY message is not received within tPSTransitfommthg last bit of
the EOP of Accept messageOMMON.PROC.BU.11#5]

12. The Tester waits 500ms to respond to messages from the UUT.

13. The Tester requesta VCONN_Swap. If this is notepted the check fails.
[COMMON.PROC.BU.11#6]

14. During the VCONN__Swap procedthre value of VCONN applied is determined by the Test
Condition.

15. The Tester sends a BIST request to the UUT using SOP, specifying BIST Test Data.

b2GSY ¢tKS ¢SaiSNIdzaSa {htQ YSaalasSa Ay /I LIWAGS

COMMON.PRQBU.1Bringup ProvideConsumer as Sink UUT PPS

1. The test starts in a disconnected state.
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2. If VIF field Captive_Cable = YES, the Tester applies Rd. Otherwise (VIF field Captivé&ld}athie
Tester applies Rd and Ra.

3. The check fails if the first bit of a Source Capabilities message is not received from the UUT within
tFirstSourceCap max after VBUS present (vSafe5S¥)NMON.PROC.BU.12#1]

4. The Tester responds with a Request messagéV¥ at 100mA.

a .onX.Hy 0ho2aSO0 t2aA0A2y0 I' nnmo

b. B27 (GiveBack Flag) = Ob

c. B26 (Capability Mismatch) = Ob

d. B25 (USB Communication Capable) = Ob

e. B24 (No USB Suspend) = 1b

f. B23 (PD3, Unchunked Extended Messages Supported) = Ob

g. . MpXmMn OhLISNI GAAT [/ dNNByidio ' many

h. . dXn o6al EAYdzZY hLISNI G§Ay3 [/ dNNBYyio ' mannyY!
5. The check fails if the UUT does not respond with an Accept megsagelMON.PROC.BU.12#2]

6. The check fails if PS_RDY message is not received within tPSTramakifsom the last bit of the
EOP of Accept messageOMMON.PROC.BU.12#3]

7. An explicit contract is now established.

8. The Tester waits 500ms to respond to messages from the UUT. If during this period, the UUT
requests a PR_Swap, the Tester sends an Acaegthen skips to step 11.

9. The Tester sends a PR_Swap message.
10. The Tester checks the responfeOMMON.PROC.BU.12#4]

a. Ifthe UUT responds with a Wait message and the Tester resends PR_Swap every tPRSwapWait +
15ms for 10 times. Once the Tester has resddt Bwap for 10 times, the check fails, and the
test ends here.

b. Ifthe UUT responds with Reject or Not_Supported, the check fails, and the test ends here.
c. Ifthe UUT responds with an Accept messge, proceed to Step 11.
11. The Tester draws no more than iSwapStandithin tSrcTransition min after the last GoodCRC.

12. The Tester checks that the UUT asserts Rd and sends a PS_RDY message after the UUT driving VBUS
voltage to vSafeOVCOMMON.PROC.BU.12#5]

13. The Tester checks that the UUT sends PS_RDY within tPSSomicedfér the last bit of GoodCRC
was sent in response to the received AccéptOMMON.PROC.BU.12#6]
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14.

15.

16.
17.
18.

19.
20.
21.

The Tester presents vSafe5V on VBUS and then it sends a PS_RDY message, both within tNewSRC
max of the last GoodCRC sent by the UUT.

The Tester transmitSource Capabilities message with two PDOs:
a. Fixed Supply PDO
i. .omXon O6CAESR {dzllL¥X ev asSid G2 nno
ii. B29 (DuaRole Power) set tab
iii. B28 (USB Suspend Supported) set to Ob
iv. B27 (Unconstrained Power) set to 1b
v. B26 (USB Communications Capable) set to Ob
vi. B25(DualRole Data) set to Ob
vii. B24 (PD3, Unchunked Extended Messages Supported) set to Ob
vii.. HMXHA o6t SIF1 /dNNByaGao asSd G2 nno

iX. . MmpXmn o0x2f dF3S0 asSid G2 p

I+

G2 ol

QD
0p]
[antN

X. . ®Xn 6éal EAYdzY / dZNNByio
b. APDO PPS

i. .omMXon 6! dAYSYGSR t5ho aSad G2 wmwmo

ii. . HdXHYProgmdhmable PoweBupply

iii. B27 (PPS Power Limited) set to Ob

Si (2 poop=x

QX

iv. . HnXMT Oal EAYdzy £2f dF3S0
V. . MpXy OaAyAYdzy #2fGF3S0 aSi G2 odo=zx
vii.cXn o6al EAYdzY [/ dzZNNByidov aSia G2 ol

The check fails if a Request message is not recei€edVIMON.PROC.BU.12#7]

The Tester responds with @tcept message to the Request message.

When the VBUS voltage is stable within the target voltage, the Tester sends a PS_RDY message at
tPSTransition min after the reception of Accept message.

An explicit contract is now established.
The Tester presentsriiTxOK.

If the Sink doesn't request the PPS APDO in 5s from the time Tester presented SinkTxOK, the test
stops here. If the Request message is received, the Tester responds with an Accept message.
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22. When the VBUS voltage is stable within the target voltdge Tester sends a PS_RDY message at
tPSTransition min after the reception of Accept message.

23. The Tester presents SinkTxOK. The Tester waits 500ms to respond to messages from the UUT.

24. If the Tester is not a VconBource, then the Tester sends a VCONN_Swap message and
completes the VCONN_Swap using common procedure COMMON.PROC.PD.17.
[COMMON.PROC.B12#8]

3.3 Common Procedures

3.3.1 PD2 and PD3 Modes
Thecommon proceduref thissubsection areapplicable when the test is running in PD2 and PD3
modes

COMMON.PROC.PDdster SendsoodCRC
ProcedureApplicability:Unless otherwise specified, the Tester replies with a GoodCRC whenever
receiving any PD message from the UUT.

1. The Tester sends Good®C message acknowledge messageeceived from the UUTThe
Tester starsthe preambleof GoodCRC messagter tinterframeGap min of the last bit of the
previously received message.

COMMON.PROC.RDUTSentGet_Source_Cap
ProcedureApplicability:Unless otherwise specified, the Tester runs this procedure whenever receiving
Get_Source_Cap message from the UUT.

1. The Tester receivemGet_Source_Cap message from the UTHis message is vakocept the
following conditions{ COMMON.PRO.PL2#1]

a. Thecheck fai f the UUT sends this message before the Tester hableshed an
Explicit Contract

b. The check faf f the UUT sends this messagihin a nan-interruptible AMS
c. The check fad i the VIF field PD_Port_Type = Provider Only
2. There arghree senarios:
a. TheTesteris aSource
i. The Testeresponds withSource Capabilities messatat containssingle PDO
1. .omXon OCAESR {dzLdLX ev &asSid G2 nno

2. B29 (DuaRole Power) set to Oif Tester is a Source only; setto 1b if
Tester is a DudRole Power

3. B28 (USB Suspend Supported) set to Ob
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4. B27 (Unconstrained Power) set to 1b
B26 (USB Communications Capable) set to Ob
B25 (DuaRole Data) set to Ob

z

5
6
7. .HNXHH OWSASNBSRUL aSa G2 nno
8 H M XReak Carrent) set to 00b

9. . mpXmn ox2f GF3aASOL asSi G2 p+=

10.. dXn o6al EAYdzY / dzNNByidov &aSd G2 wmanny!

ii. Thecheckfails ifthe UUT does not respond withRequest message.
[COMMON.PROC.RE?]

iii. The Testeresponds withan Accept message the Request message.

iv. If the VBUS voltage is stable within the target voltage, the Tester sends a
PS_RDY message at tPSTransition min after the reception of Accept message.

b. TheTesteris aSink only

i. The Testerespondswith a Reject messagé PD2 mode) or Not_Supported (in
P8 mode)

c. The Tester is 8inkwith DuatRole Power

i. TheTesterresponds witha Source Capabilities message for best condition for
the PR_Swap to be accepted:
1. For the first PDO:
a. .omXon OCAESR {dz2lueo asSid G2 nno

B29 (DuaRole Power) set to 1b
B28 (USB Suspé Supported) set to Ob
B27 (Unconstrained Power) set to 1b
B26 (USB Communications Capable) matches VIF field
USB_Comms_Capable
f. B25 (DuaRole Data) matches VIF field

DR_Swap_To UFP_Supported

®oo0o

g. . HNXHH OowSaSNWBSRu aSié G2 nno

h HMXHA Ot Sk 1 00bdzZNNBy G0 &asSia G2

i. MpXmn o+x2fdGF3a3S0 asSid G2 p+=

j. . dXn o6al EAYdzZY / dNNByiGo asSid G2 +LC

Sk PDOMax_Currentl
2. Create the subsequent PDOs using Sink PDO values in the VIF:
a. IfsSnk_PDO_Supply_TypeNrixed
i. .omMmXon OCAESR {dzLdLX ev &asSia G2
i. . MmpXMn 6x2f G IKPDABIRgeN2 +L C T A

USB Power Delivery Compliance Test Specification, Revision 1.4 \3ersion Pageb0



ii. . pXn dal EAYdzY [/ dzZNMBBDOO &S
Op_CurrentN
b. If Snk_PDO_Supply_TypeNariable

. .omXon O0xFNRFO6tS {dzLJL) &v a

i. . HpXHn oal EAYdzy 2t Gl 3S0 &
Sk PDOMaxVoltageN

ii. . MmpXMn o6aAyAyYdzy x2ftdGF3aAS0 A
Sk PDOMinVoltageN

iv. . dXn o6al EAYdzY / dNNByido &Si
Sk PDOOp_CurrentN

c. IfSnk_PDO_Supply_TypeMBattery
i..omXon oOo.lFGAOSNE {dzZJJX &0 &S

i. . HpXHn oal EAYdzy 2t GF3S0 &
Sk PDOMaxVoltageN
ii. BlpXmMn oaAyAYdzy 2t GF3So &as$s

Sk _PDOMinVoltageN
iv. . dXn o6al EAYdzy t2@&&kNDO &aSH
Op_PowerN

d. If Snk_PDO_Supply_TypeN = PPS, and in Rev 3

. .omMXHYy ott{uv asSd G2 wmmnno

i. . HNXMT 6al EAYdzy £2¢t Gl 3S0 a
Snk_PDO_MaxVoltageN
ii. . MmpXMy daAyAyYdzy z2f il 3S0 &

Snk_PDO_MinVoltageN
iv. .cXn 6al EAYdzY / dNNBydGo &Si
Snk_PDO_Op_CurrentN

COMMON.PROC.PDETSentGet_Sink_Cap
ProcedureApplicability:Unlessotherwise specified, the Tester runs this procedure whenever receiving
Get_Sink_Cap message from the UUT.

1. The Tester receives Get_Silap message from the UUhis message is valid except the
following conditions COMMON.PROC.P®1]

a. The check fad if the UUT sends this message before the Tester has established an
Explicit Contract

b. The check faf f the UUT sends this message within aaterruptible AMS
c. The check fad i the VIF field PD_Port_Type = Consumer only

2. There arghreescenarios:
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a. The Ester is a Sourcenly
i. The Testerespondswith a Reject message
b. The Tester is a Source with Dual Role Power

i. The Testeresponds the followingink Capabilities message with single PDO:
.oMmXon OCAESR {dzLdLX &ovo a8t G2 nno
B29 (DuaRole Power) set to 1b

B28(Higher Capability) set to Ob

B27 (Unconstrained Power) set to 1b

B26 (USB Communications Capable) set to Ob

B25 (DuaRole Data) set to Ob

.HNnXHn owSaSmWwSRy asSia G2

. MpXmn ox2fGF3aAS0 asa G2 p
. hXn o6al EAYdzY / dzNNByido &8

©oNoGOA~®WDNE

G2 mnnyY!
c. The Tester is a Sink

i. The Tester resporgthe following Sink Capabilities message with single PDO:
1. .omXon O6CAESR {dzlLX &vo asSi G2 nno
2. B29 (DuaRole Power) set tBhif Tester is a Sink only; set to 1b if

Tester is a DudRole Power

B28 (Higher Capabilitget to Ob

B27 (Unconstrained Power) set to 1b

B26 (USB Communications Capable) set to Ob

B25 (DuaRole Data) set to Ob

. H n 3{Fast Role Swap required USB FgpE€urrent set to 00b(Fast

Swap not supported

.HHXHN O6wSaSNWBSRoO asSidi G2 nnno

9. . MdpXMn bsetHBG I IS0

10.. dpXn o6al EAYdzY / dNNBydGo aSd 42 wmnny!

No ok w

o

COMMON.PROC.PD.4 UUT Sent Ping
ProcedureApplicability:Unless otherwise specified, the Tester runs this procedure whenever receiving
Ping message from the UUT.

1. The Testereceives Ping message from the UUT @maresit. This message is valid except the
following conditions COMMON.PROC.RB1]

a. The check fad if he UUT sends this message before the Tester has established an
Explicit Contract

b. The check fad f the UUT ends this message within a namterruptible AMS
c. The check fad ifthe UUT sends this message and the HHATSink
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COMMON.PROC.BDJUT SenPR_Swap
ProcedureApplicability:Unless otherwise specified, the Tester runs this procedure whenever receiving

PR_Swap message from the UUT.

1. The Tester receivéBR_Swamessage from the UUThis message is valid except the following
conditions:COMMON.PROC.F21]

a. The check failg the UUT sends this message before the Tester has established an
Explicit Contract

b. The check fail$ the UUT sends this message within a {materruptible AMS
2. The followingare thescenariogfor rejecting a PR_Swap)

a. The Tester is a Sirthe Testerespondswith a Reject messageéhe check fails if the VIF
field Requests_PR_Swap_As_Src A8I0MMON.PROC.PEZ

b. The Tester is a Sourdbe Testerespondswith a Reject messagéhe check fails if the
VIF field Requests_ PR_Swap_Ak=SNa [COMMON.PROC.PEZp

COMMON.PROC.BDJUT Sent VCONN_Swap
ProcedureApplicability:Unless otherwise specified, the Tester runs this procedure whenever receiving
VCONN_Swap message from the UUT.

1. The Tester receives VCONN_Swap message from thelbid Tessageas valid except the
following conditions] COMMON.PROC. ®&1]

a. The check failg the UUT sends this message before the Tester has established an
Explicit Contract

b. The check fail§ the UUT sends this message within aiaterruptible AMS

2. There are two scenarios:
a. The Tester ithe initial VconnSource and the Tester runs the following procedures

i. Ifthe VIF field/CONN_Swap_To_ On_Supportedes and the UUT sends a
VCONNSwapmessage, the Testerespondswith an Accept message.
Otherwise(the VIF field/CONN_Swap_To_On_Supportedoand the UUT
sends a VCONN_Swayessagg the checkfails, andthe teststops here
[COMMON.PROC.PD#2p

ii. Thecheckfails if theUUT does not respond wifAS_RDessage within
tVCONNSourceQnax from the last bit of the EOP of GoodCRC message
corresponding to the Accept Message séatOMMON.PROC. &3]

iii. The Tester stops sourcisdCONN

b. TheUUTisthe initial VCONNSource and the E€ster runs the following procedures
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i. If the VIF field/CONN_Swap_ToffOSupported= Yes and the UUT sends a
VCONN_Swamessage, the Testeespondswith an Accept message.
Otherwise(VIF field VCONN_Swap_To_Gtipported= No and the UUT sends
a VCONN_Swapessage)the checkfails, andthe teststops here
[COMMON.PROC.PB%%

ii. The Tester appliesGONNand sends PS_RDY message.

COMMON.PROC.PDUT Sent Discover Identity Request
ProcedureApplicability:Unless otherwise specified, the Tester runs this procedure whenever receiving
Discover Identity Request message from the UUT.

1. The Tester receives Discover ldentity Request message from the UUT. This message is valid
except the following conditionsCOMMN.PROC.PE#1]

a. Ifthe testis running in PD2 mode
i. Ifthe UUT is a UFBhe Testercheclsthat
1. ¢KS YS&aalr3asS dBa {htQ LJ O1Si

2. The message is sent after a PR_Swap AMS in which the UUT becomes
the new Source and before an explicit contract exiatdD

3. UUTis VCONN source
ii. The check fails if the UUT is a Cable Plug
b. If the testis running in PD3 mode
i. ¢tKS OKSO1l TFIAf AANDT YSaal3dS dzasSa {htQ
1. UUT is not supplying VCOMNNR
2. itis not VCONN source
ii. the check fail$f the UUT is a Cable Plug

c. The check failg the VIF field Attempts_Discov_SOP =ax@ the UUT has sent using
SOP packet.

d. Thecheckfailsfi GKS ! !¢ aSyRa GKA& YSaal3asS dzairy3a {
e. The check failg the UUT sends this message within a{iierruptible AMS

f.  The check fail§ the UUT sends this messagging SOP packbefore the Tester has
established an Explicit Contract

2. The Tester performithe following checks on the Structured VDM Message Heade
[COMMON.PROC.FB2]

a . A& 1TXc O/ 2YYlIYR ¢&LJS0 A& asSia 42 nno
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b.

.AdGa nXno 60/ 2YYLFLYRO A& a8t G2 wm 05Aa020SNJ L

3. The Tester response depends on the SOBMmunication

a.

If a SOP' Discover ldentRequesmessage is received from the UUT, the Tester

NEALRYRa 6A0GK I GwSaLR2yRSNI !/ Yé | ROSNIAAAY:

Capability set to 5A and Maximum Vbus Voltage set to 20V.

If a SOP Discover ldentRequesimessage is received from the UUfe Tester
NEALR2YRa o6A(0INMKI adawSalLl2yRSNI

4, ¢KS OKSO1l FLAfa AF I YSaalr3aS Aa NBOSAGSR FTNRY
L/ YE 2N awS COR2YRISNOOPEY ¢ ¢

COMMON.PROC.BDUT Sent Discover SVIDs Request
ProcedureApplicabiity: Unless otherwise specified, the Tester runs this procedure whenever receiving

Discover SVIDs Request message from the UUT.

1. The Tester receives Discover SVIDs Request message from the UUT. This message is valid except

the followingconditions:{ COMMON.PROC. 21|

a.

b.

If the test is running in PD2 modihe check failsfithe UUT is a UFP or a Cable Plug

If the test is running in PD3 modibe check failsfithe UUT is a Cable Plug

The check failg the VIF field Attempts_Discov_SORG®

The checkfailfi GKS | ! ¢ aASyR&a (GKA&a YSaal3aS dzaAy3
The check failg the UUT sends this message within a fiaterruptible AMS

The check failg the UUT sends this message before the Tester has established an
Explicit Contract

2. The Tster perfornsthe following checks on the Structured VDM Message Header:
[COMMON.PROC.PBE2B

a.
b.

b ¢

.AG& TXc o0/ 2YYlFYR ¢eLJSv A& &aSid G2 nno

{

.Ada nXn o6/ 2YYlFYRO Aa &aSG G2 W 65Aa02@SNJ { ¢

¢SAGSNI NBalLl2yRa gAGK | awSalLlogir8Mmhe Y ©

¢ I

0STF2NB (KS ¢SaidSNCEIVBONBROZBESawSaLR2YRSNI b! Y

COMMON.PROC.BDIUT Sent Attention
ProcedureApplicability:Unless otherwise specified, the Tester runs this procedure whenever receiving

Attention Request message from the UUT.

USB Power Delivery Compliance Test Specification, Revision 1.4 \3ersion Pageb5



1. The Tester receives Attention Request message from the UUT. This message is valid except the
following conditions{ COMMON.PROC.2&1]

a. InPD2the check failsfithe UUT is a DF#? a Cable Plug

b. InPLC8, the check failsfithe UUT is a Cable Plug

c. The check fail$ VIF field Modal_Operation_Supported_SOP = NO

d. Thecheckfailfi GKS ! ! ¢ &ASyRa (Kkhad QRSABIOISGdzaAy I ({
e. The check failg the UUT sends this message within a {materruptible AMS

f.  The check fail§ the UUT sends this messagefdre the Tester has established an
Explicit Contract

2. The Tester performithe following checks on the Structured VDléssage Header:
[COMMON.PROC.RE?]

a . A& 1Xc O/ 2YYIFIYR ¢@LJSv A& asSi G2 nno

No (0p))

b. . AdGa nXno 6/ 2YYFYRO Aa asSd i c 6! GGSyuAz2yQ

3. The Tester ignores the Attention Request message and does not send a response.

COMMON.PROC.POUUT Sent Request
ProcedureApplicabilty: Unless otherwise specified, the Tester runs this procedure whenever receiving
Request message from the UUT.

1. The Tester receives Request message from the UkI$ message is valid except the following
conditions: COMMON.PROC.FAD#1]

a. The check fails if an Implicit Contract is in place and the message was not in response to
a Source_Capabilities message from the Tester.

b. The check fail§ the UUT sends this message within aiaterruptible AMS
c. The check failg the UUT is a Source
d. The check fails if the UUT is a Sink anthéEPR mode

2. The Testeresponds withan Accept message the Requesimessage.

3. Ifthe VBUS voltage is stable within the target voltage, the Tester seiP8s BDiessage at
tPSTransitiomin after the reception 6 Acceptmessage.

COMMON.PROC.PDUUT Sent Source Capabilities
ProcedureApplicability:Unless otherwise specified, the Tester runs this procedure whenever receiving
Source Cagpallities message from the UUT.
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1. The Tester receives Source Capabilities messagethe UUTThis message is valid except the
following conditions[ COMMON.PROC.F#1]

a. The check fails if the UUT iSank,and the Tester has not previously sent
Get_Source_Cap.

b. The check fail§ PD_Port_Typés set to Consumer Only
c. The check faild the UUT sends this message within a {naterruptible AMS

2. The proedure ends here if the UUT is a Sifike Tester sends a Request message for 5V at
100mA.

a. B30 (Object Position) = 001b

b. B27 (GiveBack Flag) = Ob

c. B26 (Capability Mismatch)b

d. B25 (USB Communication Capable) = Ob

e. B24 (No USB Suspend) = 1b

f. . MMXMn O CwiIsnyr 108nyAd

g. . ®Xn dal EAYdzY hLISNY GAy3 [/ dzNNByido ' many!
3. Thecheckfails f an Accept message is not receivBEdOMMON.PROC.EAD#2]

4. Thecheckfails ifPS_RDY message is not received witP8Transitiomaxfrom the last bit of
the EOP ofccept message.COMMON.PROC.PD4BL

COMMON.PROC.PD.12 UUT Sent DR_Swap
ProcedureApplicability:Unless otherwise specified, the Tester runs this procedure whenever receiving
DR_Swap message from the UUT.

1. The Tester receives DR_Swap message from the Uhis message is valid except the following
conditions:[COMMON.PROC.PD#1P

a. The check fad if the UUT sends this message before the Tester has established an
Explicit Contract

b. The check faf f the UUT sends this message within aaterruptible AMS
c. The check fad if the UUT is a UFP and the VIF field DR_Swap_To DFP_Supported = No
d. The check fad if the UUT is a DFP and the VIF field DR_Swap_To_UFP_Supported = No

COMMON.PROC.PD.17 Testsit ¥conn_swap message
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Procedure Applicabilityfhe Tester runs this procedure wherex@®MMON.PROC.PD.17 is referred in
the test procedure

1. There are two scenarios:
a. The Tester is the initial VcorBource, and the Tester runs the following procedures

i. The Tester checks the respongeOMMON.PROC.PD.17#1]

1. Ifthe UUT responds with a Wait message and the Tester resends
VCONN_Swap every tVCONNSwapWait + 15ms for 10 times. The check
fails and the test ersihere if the Tester has resent VCONN_Swap for 10
times.

2. The check fails and the test ends here if the UUT responds with a Reject
message or Not_Supported, and the VIF field
VCONN_Swap_To_On_Supported = Yes

3. The check fails if the UUT responds with an Atoegssage and the VIF
field VCONN_Swap_To_On_Supported = No

4. The test ends here if the UUT does not send an Accept message.

ii. The check fails if the UUT does not respond with PS_RDY message within
tVCONNSourceOn max from the last bit of the EOP of the retgiseept
Message| COMMON.PROC.PD.17#2]

iii. The Tester stops sourcing VCONN

b. The UUT is the initial VCONN Source, and the Tester runs the following procedures

i. The Tester checks the respongeOMMON.PROC.PD.17#3]

1. If the UUT responds with a Wait message andTbster resends
VCONN_Swap every tVCONNSwapWait + 15ms for 10 times. The check
fails and the test ends here if the Tester has resent VCONN_Swap for 10
times.

2. The check fails and the test ends here if the UUT responds with a Reject
message or Not_Supportednd the VIF field
VCONN_Swap_ To_Off Supported = Yes

3. The check fails if the UUT responds with an Accept message and the VIF
field VCONN_Swap_To_ Off Supported = No

4. The test ends here if the UUT does not send an Accept message.

ii. The Tester sends a PS_RiBssageThe Tester checks that the UUT does not
present VCONN at the ng®C line within tVCONNSourceOff.
[COMMON.PROC.PD.17#4]

3.3.2 PD3 Mode
Thecommon proceduref thissubsection areapplicable only when the test is running in PD3

COMMON.PROC.PDSifhkStartan AMS
ProcedureApplicability:Unless otherwise specified, the Tester runs this procedure whenever it needs to
start an AMS.

1. The Testeas a Sinknonitorsthe Rp valudo start an AMS
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If the UUT presents SinkTxOK, the Siokcgeds to send messagand start an AMS)s
described irthe test.

COMMON.PRCED3.2UUT Sent EPR_Source_Cap message

Procedure Applicabilitydnless otherwise specified, the Tester runs this procedure whenever receiving
an EPR_Source_Caygssage from the UUT.

1. The Tester receives the EPR_Source_Cap message from the UUT. This message is valid except
the following conditionsf COMMON.PROC.BR2#1]

a. When UUT is in SPR mode, the check fails if the Tester has not previously sent
EPR_Get_Swoce Cap.

b. The check fails if PD_Port_Type is set to Consumer Only
c. The check fails if the UUT sends this message within-mteruptible AMS

d. The check fails if the VIF field EPR_Supported_As_Src is set to No and the test stops
here

2. The procedre ends here if the UUT is a Sink or in the SPR n@ttlerwise, he Tester sends
an EPR_Request message.

a. Object Position

i. For EPR_Source_Cap message with no EPR PDO, Object Position = 001b
ii. For EPR_Source Qapssage with EPR PDOs, Object Position = 1000b

b. B27 (GiveBack Flag) = Ob

c. B26 (Capability Mismatch) = 1b

d. B25 (USB Communication Capable) = 0b

e. B24 (No USB Suspend) = 1b

Fo . mdpXmMn OhLISNI GAY3T [/ dNNBYyGo ' mnnayY!

30 . pXn o6al EAYdzZY WAIBANI GAy3I / dNNBydo ' ™
3. The check fails if an Accept message is not receiZ€dVIMON.PROC.BR#2]

4. The check fails if PS_RDY message is not received within tPSTransit{@PRamode) from
the last bit of the EOP of Accept messageOMMON.PROC.PD3.2#3]

5. Tester sads EPR_KeepAlive message for every tSinkEPRKeepAlive max(500ms)
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6. Tester checks that the UUT responds with EPR_KeepAlivECAtkVION.PROC.BR#4]
COMMON.PROC.PDBBGT Sent EPR_Get_Source_Cap

Procedure Applicabilitydnless otherwise specified, the Tester runs this procedure whenever receiving
an EPR_Get_Source_Cap message from the UUT.

1.The Tester receives an EPR_Get_Source_Cap message from the UUT. This message is valid
except the following conditionsCOMMON.PROMRB.3#1]

a. The check fails if the UUT sends this message before the Tester has established an
Explicit Contract

b. The check fails if the UUT sends this message within amemuptible AMS
c. The check fails if the VIF field PD_Port_Typovider Only

d. The check fails if the VIF fidldPR_Supported_As_Ssket to No and the test stops
here

2.There are three scenarios:

a ¢KS ¢SAaGSNIAA I {2d2NDOS 2yfe 2N {Ay]l 6A0GK 5
to 0 in the Sourcecap messadg&PR mode), Tester sends Not_Supported message

b. ¢KS ¢SAGSNI A& | {2dz2NDOS 2yfteé 2N {Ay] 6A0GK 5
to 1 in the Sourcecap message (EPR mode),

i. The Tester sends with EPR_ Source_Capabilities message that ceiglains
PDARE YR 2yS t5h o6mMnn2 t5t0

1. .omXon O6CAESR {dzllLx &0 &aSid (42 nno

2. B29 (DuaRole Power) set to Ob if Tester is a Source only; setto 1b if
Tester is a DudRole Power

3. B28 (USB Suspend Supported) set to Ob

4. B27 (Unconstrained Power) setto 1b

5. B26 (USEommunications Capable) set to Ob
6. B25 (DuaRole Data) set to Ob

7. B24 (Unchunked Extended messages Supported) set to Ob or 1b
depending on test condition
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8. 23 setto 1b (EPR_Mode Capable)

9. 22 (Reserved) setto Ob

[e=:N
[
N
3
3
(@]}

10. . HMXHAN Ot SF{1 [/ d2NNByido asi

PDO1: 9.MpXmn o6+2f GF3S0 asSid G2 p

I+

MA® . pXn odal EAYdzZY / dNNByiGdo asSia G2 on
t 5huyY P . mpXmna 6x2f Gl 3ISO aShG G2 o=+

MA® . pXn oéal EAYdzZY / dNNByido asSi G2 on
t 5hoY PP . mpXmn 6x2f Gl 3ISO aSh G2 wmp:

MA® . pXn oéal EAYdzZY / dNNByio asSi G2 on
t 5hny qo®) setto@¥mn 6 +x2fF G

MA® . pXn oéal EAYdzZY / dNNByido asSia G2 pn
PDO5: All fields setto O
PDO6: All fields setto O
PDO7: Allfields setto O
t 5hyY P . mpXmn 6x2f Gl 3IS0 aSh G2 HYy:

MA® . pXn o6al EAYdzZY / dNNByido aSid G2 pn
t5hdpY M® . omX.setollb! dzZ3YSYy i SRU

2. B29..B28 (EPR Adjustable Voltage Supply) 01b

3. B27..B26(reserved) set to 00b

4. B25..B17(maximum voltage) set to 28V

5. B16(reserved) set to Ob

6. B15..B8 (minimum voltage) set to 15V

7. B7..B0 (PDP) set to 140

Tester checks below steps only in EPR mode:
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ii.  The check fails if the UUT does not respond with an EPR_Request message.
[COMMON.PROC.PD3.3#2]

iii. The Tester responds with an Accept message to the EPR_Request message.

iv. Ifthe VBUS voltage is stable within the target voltage, the Tester sends a
PS_RDY message at tPSTransition.EPRMode.min after the reception of the
Accept message.

Cc. The Testeris a Sink only
i. The Tester responds with a Reject message.

COMMON.PROC.PDBMT SenEPR_Request

Procedure Applicabilitydnless otherwise specified, the Tester runs this procedure whenever receiving
an EPR_Request message from the UUT.

1. The Tester receives an EPR_Request message from the UUT. This message is valid except the
following condttions:[COMMON.PROC.PD3.4#1]

a. The check fails if an Implicit Contract is in place.
b. The check fails if the UUT sends this message within amemuptible AMS
c. The check fails if the UUT is a Source or if the UUT is in SPR mode

d. The check fails if the VIF fidldPR_Supported_As_Ssket to No and the test stops
here

2.1f the Tester is in EPR mode, the Tester responds with an Accept message to the EPR_Request
message, otherwise the Tester sends Not_Supported message and theoteshstre

3.If the VBUS voltage is stable within the target voltage, the Tester sends a PS_RDY message at
tPSTransition.EPRMode min after the reception of the Accept message.

COMMON.PROC.PD3Béester Sent EPR_Mode (Enter)

Procedure Applicabilityfhe Testeruns this procedure wherevéeEOMMON.PROC.BBis referred in
the test procedure

1. The Tester checks that UUT responds EPR_Mode message with the Action field set to 0x02(Enter
Acknowledged) and Data field set to 0x0, otherwise the check fails and stops here.
[COMMON.PROC.BB#1]

2. Tester performs below checks,
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a. Ifthe VIF field Captive_Cable is MND]JUUT is not a Vconn source, The Tester checks
that UUT sends a Vconn_Swap message and completes the Se@msequence using
COMMON.PROC.PDI6OMMON.PROC.BB#2]

b. Else, the check fails if the UUT sends a Vconn_Swap message.
[COMMON.PROC.BB#3]

3. Tester performs below checks,

a. Ifthe VIF field Captive_Cable is No, the check fails if the UUT does not st0&s a
Discover Identity messagecOMMON.PROC.BB#4]

b. Else, the check fails if the UUT sends a SOP' Discover Identity message.
[COMMON.PROC.BB#5]

4. Tester checks that UUT completes the EPR entry process by sending EPR_Mode message with
Action field set to 0xO03(Enter_Succeeded) and Data field set to 0x0 within tEnterEPR (500ms),
this timing is measured from the last bit of the Good_CRC in responke 6RR_Mode (Enter)
message to the last bit of the EPR_Mode (Enter_Succeeded) message.
[COMMON.PROC.BB#6]

5. Tester checks that the UUT sends EPR_Source_Capabilities message within tFirstSourceCap of
the last bit of the GoodCRC message acknowledging tRe Mé&de (Enter_Succeeded) message.
[COMMON.PROC.BB#7]

6. Tester checks that the UUT establishes EPR contract using common procedure
COMMON.PROC.BRICOMMON.PROC.BBE#8]

COMMON.PROC.PD3.6 UUT Sent EPR_Mode (Enter)

Procedure Applicabilityfhe Tester runshis procedure whereveEOMMON.PROC.BPBis referred in
the test procedure

1. The Tester receives an EPR_Maukessage with the Action field set to 1(Enter) and Data field
asid G2 '!¢Qa 2LISNIGA2YEFE t5t FNRY GKS !'!'¢ad ¢KA
conditions:[COMMON.PROC.BB#1]

a. The check fails if the UUT sends this message before the Tester hasshsthbh
Explicit Contract

b. The check fails if the UUT sends this message within dantemuptible AMS

c. The check fails if the UUT is a Source.

d. The check fails if the VIF field EPR_Supported_As_Snk is set to No.

2. There are three scenarios OMMON.PROC.BB#2]

a. The Check fails if the EPR Mode Capable bit was not set in the most recent RDO, then
the Tester sends an EPR_Mode message with the Action field set to 4(Enter Failed) and
the Data field set to 3(EPR Mode Capable bit not set in RDO) atektretopshere.

b. The Check fails if the EPR Mode Capable bit was not set in the most recent 5V fixed PDO
from the Tester, then the Tester sends an EPR_Mode message with the Action field set
to 4(Enter Failed) and the Data field set to 5(EPR Mode Capable bit notR260) and
the test stops here

c. The Tester sends an EPR_Mode message with the Action field set to 2(Enter
Acknowledged) and the Data field set to 0.
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If the tester is not the Vconn source, then the Tester sends a VCONN_Swap message and
completes the VCONNw&p using common procedure COMMON.PROC.PD.17.
[COMMON.PROC.BB#3]
The check fails if the tester fails to become the Vconn source, then the tester sends an
EPR_Mode message with the Action field set to 4(Enter failed) and the Data field set to 2(Source
failed to become VCONN source) and the test stops H&x@MMON.PROC.BB#4]
If VIF field Captive_Cable is Mg, Tester sends SOP' Discover Identity message and checks the
below fields in the response messageOMNMON.PROC.BB#5]
a. VbusCurrent Handling Capability set to 10b(5A)
b. Maximum Vbus Voltage set to 11b(50V)
c. EPR Mode Capable field set to 1b (EPR Mode Capable)
d. The check fails if the UUT fails to respond to the Discover ldentity message or is
not EPR capable, then the Tester send&®R_Mode message with the Action
field set to 4(Enter failed) and the Data field set to 1(Cable not EPR capable) and
the test stops here.
Tester sends an EPR_Mode message with Action field set to 3(Enter_Succeeded) and Data field
set to 0 within tEnterER from the EPR_Mode (Enter) message.
Tester sends EPR_Source_Capabilities message (as per the COMMON.PROC.PD3.3 step 2.b.i)
with in 50ms from the last bit of the GoodCRC message acknowledging the EPR_Mode
(Enter_Succeeded) message and tester checks tleat)thT responds with EPR_Request
message[COMMON.PROC.BB#6]
Tester checks that the UUT establishes the EPR contract negotiation using
COMMON.PROC.PD3@OMMON.PROC.BB#7]

PhysicalayerSpecific Tests

This chaptedescribes tests thgtrimary cover Chapters 6 and 8 requirements in the USB PD

specificatiors.

Table6 Receiver Signaling Table

TX_NORMAL TX_GROUP_1 TX_GROUP_2 TX_GROUP_3

High Level 1100 mV 1200 mV 790 mV 1290 mV

(nom)

Low Level 25mv 0mv -250mVv 250mV

(nom)

Bit Rate 300 kb/s 270 kb/s 330 kb/s 330 kb/s

Rise/Fall Timg 735 ns 735 ns 735 ns 735 ns
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750 kHz Noise
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4.1 Test Procedures faxllUUTS

4.1.1 PD3 Mode
The tests in thisubsection are run onlyn PD3 mode.

The tests in this subsection are applicable to all UUTs.

9 This section uses the following behavior, except where defingaé Specific Tester Behavarra Test
Procedure The Tester supports both Power Roles but does not toggle (ie, a Provider/Consumer or
Consumer/Provider)

The Tester alway®plies with an Accept messagea DR_Swapmessage

The Tester alway®jects PR_Swap COMMON.PROC.PD.5

The Testealways accepts VCONN_Swap COMMON.PROC.PD.6

The Tester always provides a NAK response for Discover Identity COMMON.PROC.PD.
The Tester always provides a NAK responsBifsgover SVIDs COMMON.PROC.PD.8

=A =4 4 -8

TESPDPHY.ALL Transmit Bit Rate arttie Drift
Description:The Testecheckghat the UUTtransmitted data meets the bit rateequirements,and it
correctly implements BIST Carrier Mode 2.

Test Specific Tester BehavilifA

Test Conditions:

Consumer Provider DRP, C/P FreeCable VPD

Only Only, P/C Captive
Cable St
Only
eMarker

RevZhkdre

Test Procedures:

1. There are 4 possible bringp procedures:
a. The UUT has VIF field PD_Port_Type set to Consumer Only, Consumer/Provider or DRP.
The Tester behaves as a Source only anghg bringup procedure with the UUT as a
Sink COMMON.PROC.BU.2
b. The UUhas VIF field PD_Port_Type set to Provider Only or Pré@iolesumer. The
Tester behaves as a Sink only andiits bringup procedure with the UUT as a Source
COMMON.PROC.BU.1.
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c. The UUT has VIF fiellF_Product_Typset to Cable. Ae Tester runs bringp
procedure with the UUT as a Cable Plug COMMON.PROC.BU.3
d. The UUT has VIF field VIF_Product_type set to Port Product and PD_Port_type set to
eMarker. The Tester runs briagp procedure with the UUT as a VPD
COMMON.PROC.BU.10
e. The UUT has VIF field PD_Port_Type set to DRP, Consumetr/Provider or Consumer only,
and MF parameter Captive_Cable is set to H&8,VIF parametegMarkedCaptive Cable
issetto YES* . The Tester runs bringp procedure with the UUT as a Sink UUT for
Captive Cable Test COMMON.PROC.BU.6.
f.  The UUT has VIF field PD_Port_Type set to Providesi@eer or Provider only, and VIF
parameter Captive_Cable is set to Y&l VIF parametegMarkedCaptive Cablds set
to YES*. The Tester runs bringp procedure with the UUT as a Source UUT for Captive
Cable Test COMMON.PROC.BU.11.
2. The Tester sends a Bl&questtothe UUB LISOA F@A Y3 Gé¢{¢ /I NNASN az2R
3. TheTester creates a histogram with at least 100 bins of the total voltage swing for the bit
stream collected from the BIST request. Egample, 100 bins, the voltage absolute max is 1.1V
and absolutanin is OV; then the top bin is count of voltages between 1.089V and 1.1V; bottom
bin is count of voltages between 0V and 0.011V
4. The Testeraarchesfor the bin with highest count between Y5TX (0.5625V) and the maximum;
YR GKS YARRES @g2tidFr3S 2F (GKS 60Ay A& aKAIK SO
5. The Testerearchesfor the bin with highest count between Y5TX (0.5625V) and the minimum;
YR GKS YARRES 028606886 2F (KS o0Ay Aa aft2g
6. ¢KS @SN IS 0SG6SSY GKAIKevelSPHSt ¢ YR af 26
7. The Tester sesthe midlevel tofind fBitRatdRef(refer to Figurel)
Locatethe first rising edge of & nbit.
Count 32 bits.
Locate therising edge of & nbit, this is thestart of the measured time.
Count 32 bits
Locatethe rising edge of & nbit, this is theend of the measured time.
. The reference bit length fBitRateRefugds 32 divided by the measured time
8. TheTesteF AYR& I NRARAAY I SRIAcStes21D24bis lang packetiwherdthtR G KSy
first bit is identified a80,and the last bit is identified as B10ZBhe Tesr repeats the
following 256 timesvith _num= O(the first run starts from BO through B32, the second runs
startfrom B4 through B36étc.)
a. Locate the rising edge of Bumb 0 | thig i thestartibf(tHe measured time.
b. Locate the rising edge & num +3® o6 |  thigié thedrid f th& measured time.
c. Calculate fBitRatMeasas 32 divided by theneasured time
d. TheTester checks fBitRateMedSEST.PD.PHY Al#L]1
i. The check fails fBitRateMeas itessthan or equal to fBitRate min
ii. The check fails fBitRateMeas isnorethan or equal to fBitRate max
e. ComputepBitRateMeas- (| fBitRateMeag; fBitRateRef) / BitRateRef.
The Tester checkhat pBitRateMasis less than 0.25% EST.PD.PHY . Al#2]1
g. Set num=_num+4

S@S

®oo o

—h

.
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9. The Testerlecksthat the bit stream collected meets tBISTContMode limits.
[TEST.PD.PHY.AEB]1
10. If it is a Cable Plug UUT, repeat the test on the other end of the cable.

TESPDPHYALL2 Transmitter Eye Diagram
DescriptionThe Testecheckghat the UUTtransmitted datameetsthe eye diagram mask
requirements.

Test Specific Tester Behavior

If bringup will result in the UUT being a Sink:

- The Tester shallimplementLd | & I n gull §pis 3.8M5Ehd capadtidd load of the
tester is as close t400pF as practical.

If bringup will result in the UUT being a Source:

- The Tester shallimplementR | & | p & groukd TR&Scapaditivie2omd ofitige tester is
as close to 400pF as practical.

If UUT is a Cable:

- The Tester applies VBUS, VCONNRpPT { K (G2 o®dozx0 YR WR op®dm| KU
capacitive load of the tester is as close to 400pF as practical.

Test Conditions:

Consumer Provider DRP, C/P FreeCable VPD

Only Only, P/C Captive
Cable St
Only
eMarker

RevZhkdre
RevZhkdbnk
CabFlippedSrc

Test Procedures:

1. There are 4 possible bringp procedures:
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a. The UUT has VIF field PD_Port_Type set to Consumer Only, Consumer/Provider or DRP.
The Tester behaves as a Source only anthi# bringup procedure with the UUT as a
Sink COMMON.PROC.BU.2

b. The UUhas VIF field PD_Port_Typet to Provider Only or Provider/Consumer. The
Tester behaves as a Sink only aniiits bringup procedure with the UUT as a Source
COMMON.PROC.BU.1.

c. The UUT has VIF fiellF_Product_Typset to Cable. Ae Tester runs bringp
procedure with the UUT as Cable Plug COMMON.PROC.BU.3

d. The UUT has VIF field VIF_Product_type set to Port Product and PD_Port_type set to
eMarker. The Tester runs briagp procedure with the UUT as a VPD
COMMON.PROC.BU.10

e. The UUT has VIF field PD_Port_Tsgteo DRP, Consumer/Provider or Consumer only,
and VIF parameter Captive_Cable is set to aBYIF parametegMarkedCaptive Cable
issetto YES* . The Tester runs bringp procedure with the UUT as a Sink UUT for
Captive Cable Test COMMON.PROC.BU.6.

f. The UUT has VIF field PD_Port_Type set to Provider/Consumer or Provider only, and VIF
parameter Captive_Cable is set to Y&l VIF parametegMarkedCaptive Cablds set
to YES*. The Tester runs bringp procedure with the UUT as a Source UUT for Captive
Cable Test COMMON.PROC.BU.11.

2. The Tester sends a BIST request tothe QUTIS OA F @ A y 3 & £ bthetUUT ib a¢idg SNJ a 2 R
Fa +F {AYy1= R2 y20 F2tt2¢6 (GKS y2N¥If wlLl /2ffA&A
resistor pull up to 3.3V

3. TheTester creates a histogram with at least 100 bins of the total voltage swing for the bit
stream collected from the BIST request. Egample, 100 bins, the voltage absolute max is 1.1V
and absolute min is 0V; then the top bin is count of voltages betwe@80Y and 1.1V; bottom
bin is count of voltages between 0V and 0.011V

4. The Testeraarchesfor the bin with highest count between Y5TX (0.5625V) and the maximum;

FYR G4KS YARRES @2ftar3asS 2F (GKS oAy Aa aKAIK SO

5. The Testereaarchesfor the bin with highestount between Y5TX (0.5625V) and the minimum;
YR G4KS YARRtS @2ftaGr3S 2F GKS oAy Aa afz2g

6. ¢KS F @SNI IS 06SG6SSYy GKAIKevElSPHSt ¢ |yR af2¢

7. Use the midevel to find 1 Ul (refer t&igurel)

a. Locate the rising edge of a "0" bit. This is the start of the measured time.
b. Count 32 bits.

c. Locate the rising edge of a "0" bit. This is the end of the measured time.
d. The reference bit length Wl equalghe measured timalividedby 32

8. The Tester usethe midlevel as the initial crossing level of the Eye Diagram, reféigiore2.

9. The Teter producesan Eye Diagram araheckghat the parameters meet the requirements of
Figuress-22 and 523 of the USB PID0 specification.

a. The Eye Diagram shall use 2640 bits placed on tHdaBk.

b. 1UIl and crossing level is used for plotting the Eye DiagFameach bit, the first and last
crossings are separated equally from 0.5Ul. Reféiidare?2.

c. The Eye Diagracheckfailsif the signals violate the T™ask.
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10. If the Eye Diagransheckfailsin the previous stepthe crossing level is shifted as follows and the
Eye Diagransheckisrepeatedfor eachsub-step below.For example, a given bit may shift left or
right when the crosing level is adjusted.

a.

T TQ@ ™o a0oT

J-

Add 10mv to the initial crossing lewelthe midlevel run Step9
Subtract 10mv from the initial crossing level, Biep9

Add 20mv to the initial crossing level, r&itep9

Subtract 20mv from the initial crossing leveln Step-9

Add 30mv to the initial crossing level, r&itep9

Subtract 30mv from the initial crossing level, Biep9

Add 40mv to the initial crossing level, rGitep9

Subtract 40mv from the initial crossing level, Biep9

Add 50mv to the initial crossing level, r&itep9

Subtract 50mv from the initial crossing level, Biep9

11. The check failg the Eye Diagramheckfails inSeps 9 andor all the crossing levels 10.
[TEST.PD.PHY.AR]2
12. The check fails if the rise time and fall ticteeckfails.[TEST.PD.PHY.AER]2

a.
b.
c.

I agBEVSt¢é¢ Aad RSTAYSR l-&atéewwz a16@80St ¢ b
I apBYSt¢é Aad RSTAYSR l-&t@ewwz a08@8OSt ¢ b
For each rising edge of the 2640 bits, find the-tisge as the time from crossing the

AMASBSt & dzy G AT | ONESE £y T KBK F Ag/pses YSI & dz

of these measurements. Check that this is not less thasetRi
For each falling edge of the 2640 bits, find the fall time as the time from crossing the

0 aKA:
0 aKA:

NER N

GPASBSt & dzy (AT | ONESE Ay T KBK FAGMAE: YSI AdzNBR ¥

of these measurements. Check that this is not less than tFall.

13. If the conneted UUT is a port without a captive cable, repeat the test on the other CC
connection by flipping the test cable plug at the UUT end.

TESPDPHYALL3 Collision Avoidance
Description:The Testecheckghat the UUT properly implements collision avoid&nrequirements.

Test Specific Tester BehavilsifA

Test Conditions:

Consumer Provider DRP, C/P FreeCable VPD

(0]41)Y Only, P/C Captive
Cable St
Only
eMarker
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Test Procedures:

1. There are 4 possible bringp procedures:

a. The UUT has VIF field PD_Port_Tsgteo Consumer Only, Consumer/Provider or DRP.
The Tester behaves as a Source only anthi# bringup procedure with the UUT as a
Sink COMMON.PROC.BU.2

b. The UUas VIF field PD_Port_Type set to Provider Only or Provider/Consumer. The
Tester behaves as Sink only and iuns bringup procedure with the UUT as a Source
COMMON.PROC.BU.1.

c. The UUT has VIF fieldF_Product_Typset to Cable. Ae Tester runs bringp
procedure with the UUT as a Cable Plug COMMON.PROC.BU.3

d. The UUT has VIF field VIF_Produygietset to Port Product and PD_Port_type set to
eMarker. The Tester runs briag procedure with the UUT as a VPD
COMMON.PROC.BU.10

e. The UUT has VIF field PD_Port_Type set to DRP, Consumer/Provider or Consumer only,
and VIF parameter Captive_Cable is seY ESand VIF parametegMarkedCaptive Cable
is setto YES*. The Tester runs bringp procedure with the UUT as a Sink UUT for
Captive Cable Test COMMON.PROC.BU.6.

f. The UUT has VIF field PD_Port_Tsgtao Provider/Consumer or Provider only, and VIF
parameter Captive_Cable is set to Y&, VIF parametegMarkedCaptive Cablés set
to YES*. The Tester runs bringp procedure with the UUT as a Source UUT for Captive
Cable Test COMMON.PROC.BU.11.

The Tester waits 15ms.

¢tKS ¢SaidiSN)I aSyRa | . L{¢ NBIljdsSaG G2 GKS '! ¢z

Exactlyl7usafter the end of the previous packehe Tester transmits a bitream sequace

(alternating0Os andlssimulating a preamble) for a duration of 200 Hslitorial note:titakes 2

Ul @.7us tUnitinterval max) to generate 3 transitions (nTransitionCount). So that is 25us

(tinterFrameGap) minus 7.4us.

6. The Tester waits for 10ms anidetcheckfailsif the UUTsendsa GoodCROThe check also fails if
the Tester detectshe tail end ofthe GoodCR@essagemmediate after it has stopped
transmitting inthe previous step| TEST.PD.PHY . AIL]3

7. The Tester sends a BIST requesttoltie ¢ ¥ & LISOATFeéAy3dI a. L{¢ ¢Sai

8. Immediately after the end of the previous packdtetTester transmia continuous stream of Os
for a duration of 195us.

9. The Tester waits for 10ms attte check fails if the UUT sesial GoodCROhe check also fails if
the Tester detectshe tail end ofthe GoodCR@essagemmediate after it has stopped
transmitting in the previous stepTEST.PD.PHY .AKR]3

10. If itis a Cable Plug UUT, repeat the test on the other end of the cable.

arwbd
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TESPDPHYALL4 Bus Idle Detection
DescriptionThe Testecheckghat the expected levels of noise on the CC line do not prevent the UUT
from detectinga busidle condition

Test Specific Tester BehavibirA

Test Conditions:

Consumer Provider DRPC/P FreeCable VPD

Only Only, P/C Captive
Cable St
Only
eMarker

Rev&hkdbre

Test Procedures:

1. There are 4 possible bringp procedures:

a. The UUT has VIF field PD_Port_Type set to Consumer Only, Consumer/Provider or DRP.
The Tester behaves as a Source only anthi bringup procedure with the UUT as a
Sink COMMON.PROC.BU.2

b. The UUas VIF field PD_Port_Type set to Provider Only or Rng@idnsumer. The
Tester behaves as a Sink only andiits bringup procedure with the UUT as a Source
COMMON.PROC.BU.1.

c. The UUT has VIF fiellF_Product_Typset to Cable. Ae Tester runs bringp
procedure with the UUT as a Cable Plug COMMON.PROC.BU.3

d. The UUT has VIF field VIF_Product_type set to Port Product and PD_Port_type set to
eMarker. The Tester runs briag procedure with the UUT as a VPD
COMMON.PROC.BU.10

e. The UUT has VIF field PD_Port_Type set to DRP, Consumer/Provider or Consumer only,
and VF parameter Captive_Cable is set to HES,VIF parametegMarkedCaptive Cable
is setto YES* . The Tester runs bringp procedure with the UUT as a Sink UUT for
Captive Cable Test COMMON.PROC.BU.6.

f. The UUT has VIF field PD_Port_Type set to Provider/@mmsar Provider only, and VIF
parameter Captive_Cable is set to Y&, VIF parametegMarkedCaptive Cablé set
to YES*. The Tester runs bringp procedure with the UUT as a Source UUT for Captive
Cable Test COMMON.PROC.BU.11.

2. TheTestersendsaBISTfdzSaid G2 GKS ! ¢X &ALISOATeAy3a 4. L{c¢
3. The Tester waits 15ms.
4. ¢KS ¢Sa0GSNJ aSyRa | . L{¢BINSdst&ta®i (2 (GKS ! ! ¢X &L
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5. Immediately after the end of the previous packet, the Tegiginer transmitssimulated noise
waveformsusing an Arbitrary Waveform Generator (AWGjransmitsthe two-tone noise
waveformsfor 438us

6. Thecheckfails if the UUT does not respond with a GoodCRC within tReceive.
[TEST.PD.PHY.Ai1]4

7. Ifitis a Cable Plug UUT, repeat the test ondtieer end of the cable.

The twatone sinusoidal noise waveform is generated as followed:

1. The noise calibration setup is as showirigure3:
a. The equalent impedance of the Tester BMC transmitter and the noise generator is 50
Ohm +£10% and 400pF /5%
b. The calibration fixture consists of a bandwidth limiting filter as showfdnre3. The
probe capacitance loading effect shall be considered.
2. The noise generator provides a superimposs&d-tone sinusoidal waveforrOneatr pn 5 p A1
kHz ancanotheratp 5 n®p al | @
3. The noise magnitude is calibrated using a scope connected to the calibration fixture (refer to
Figure4):
a. First, inject 750 kHz sinusoidal waveform adjlust the magnitude until the scope
(attached to the calibration fixture) measures 90mV péalpeak.
b. Next, superimpose 5 MHz sinusoidal waveform on the 750 kHz waveform, adjust the
magnitude of the 5 MHz sinusoidal waveform until the scope meas30@sV peakto-
peak.

TheArbitrary Waveform Generator (AWG) waveform is generated as followed:

1. The noise calibration setup is as showirigure3:

a. The equivalent impedance of the Tester BMC transmitter and the noise generator is 50
Ohm +£10% and 400pF /5%

b. The calibration fixture consists of a bandwidth limiting filter as show#idnre3. The
probe capacitance loading effect shall be considered.

2. Progran the AWG to output the simulated noise using the generated waveform file. This should
be summed with the CC signal during the transmission of a BIST Tester Data message.

3. InFigure5, the lefthand waveform m13 is both the content of the AW@veform data file,
andexactly what should appear on the CC line of the test cable. The waveform data file is not
what should be applied to the noise insertion paimtigure3. This point requires a pre
emphasized version of the waveform data file, which compensates for the filtering effect of the
noiseinsertion circuit comprising the two 190@resistors, the 400pF and 200pF capacitors and
the nominal capacitance of the cable/used by the test equipment.

TESPDPHYALLS Receiver Interference Rejection
Description:The Testecheckghat the UUTcarrectly receives signals under boundary conditions.

Test Specific Tester BehavilsifA

Test Conditions:

USB Power Delivery Compliance Test Specification, Revision 1.4 \3ersion Pagers



Consumer Provider DRP, C/P FreeCable VPD

Only Only P/C Captive
Cable St
Only
eMarker

Rev&hkdbre

Test Procedures:

1. There are 7 possible bringp procedures:

a.

The UUT has VIF field PD_Port_Tsgteo Consumer Only. The Tester behaves as a
Source only and iuns bringup procedure with the UUT as a Sink COMMON.PROC.BU.2
The UUT has VIF field PD_Port_Type s€otassumer/Providereach test under this
sectionneedsto be mn twice, first time he Tester behaves assmurceonly and it runs
bring-up procedure with the UUT @sSink COMMON.PROC.BWetond time the

Tester behaves asRrovider/Consumeand it runs bringup procedure with the UUT as
aSource COMMON.PROC.B(uatRole Power bit B9 in the single PDO is setlb).

The UUhas VIF field PD_Port_Type set to Provider Only. The Tester behaves as a Sink
only and itruns bringup procedure with the UUT as a Source COMMON.PROC.BU.1.
The UUT has VIF field PD_Port_Type sBtewider/Conamer, each test under this
sectionneedsto be un twice, first time the Tester behaves a€ansumer/Provideand

it runs bringup procedure with the UUT as3nk COMMON.PROC.B;Jsecond time

the Tester behaves asSink Onlyand it runs bringup procedure with the UUT as a

Source COMMON.PROC . B(lhuatRole Power bit B29 in the single PDO is séblo

The UUT has VIF field PD_Port_Tsgteo DRP, each test under this section retedbe

run twice, first time the Tester behaves aSaurceonly and it runs bringip procedure

with the UUT as Sink COMMON.PROC.Bldetond time the Tester behaves aSiak

only and it runs bringup proceadure with the UUT as Source COMMON.PROC.BU.1
(DualRole Power bit B29 in the single PDO is set to Ob).

The UUT has VIF fieldF_Product_Typset to Cable. fe Tester runs bringp

procedure with the UUT as a Cable Plug COMMON.PROC.BU.3

The UUT has VI VIF_Product_type set to Port Product and PD_Port_type set to
eMarker. The Tester runs briag procedure with the UUT as a VPD
COMMON.PROC.BU.10

The UUT has VIF field PD_Port_Type set to DRP, Consumer/Provider or Consumer only,
and VIF parameter Cape_Cable is set to YEBd VIF parametegMarkedCaptive Cable

is set to YES*. The Tester runs bringp procedure with the UUT as a Sink UUT for
Captive Cable Test COMMON.PROC.BU.6.
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i. The UUT has VIF field PD_Port_Type set to Provider/Consumer or Pomhdend VIF
parameter Captive_Cable is set to Y&l VIF parametegMarkedCaptive Cables set
to YES*. The Tester runs bringp procedure with the UUT as a Source UUT for Captive
Cable Test COMMON.PROC.BU.11.

2. The Tester sends a BIST request tolthe ¢ = & LIBISTATEsEDadad® &

The Tester waits 15ms.

4. Using TX_GROUP_1 parameters ingher! Referenceource notfoun& G KS ¢SaGSNJ aSy|
Tea G 51 GF¢ YSaal 3asS 06 0K2 2662 imeSTNSYie gensvatod a Saal 3
transmitstwo-tone noiseor AWG waveformwhen the Tester sends the BIST Tester Data
message, and thivo-tone noise or AWG wavefornase not transmitted when the Testestops
sending BIST Tester Data messddrecheckfails if UUT does not respond with a GoodCRC for
SIOK 2F GKS 4. L{[CEST.EaPHY.A#HE I ¢ YSaal 3ISo

5. The Tester runs the following procedure=peénding on the power role:

a. Ifitis a Sink UUT, using TX_GROUP_2 parametersknrdre Reference source not

w

found~ GKS ¢S&a0GSNJ aAaSyRa a&. LifictementigiMessagel)l ¢ Y Sa&aa
for 13362 times. Theheckfails if UUT does not respond with a GoodCRC for each of the
G.L{¢ ¢Said PESTPEPHYS@EI IS

b. Ifitis a Source UUT, using TX_GROUP_3 parametersdrtheReference source not
foundT GKS ¢S&0GSNJ AaSyRa a&. Lificementh@Nessadeld) ¢ YSaa

for 13362 times. Theheckfails if UUT does not respond with a GoodCRC for each of the
G.L{¢ ¢Sald pESHPEPHYSMmAI IS
c. Ifitis a Cable Plug Ulthe Tester performs the following checks
[TEST.PD.PHY.AK4]5
i. Using TX_GROUP_2 parameters ingher! Reference source not founthe
¢SaiSNI AaSYRaA da. L{ ¢ ¢isceementhg Niessagel?)3oi &4 IS 06 |
13362 times. Theheckfails if UUT does not respond with a Good@i@ach
2T GKS a.L{¢ ¢Sad 5rdGdlré¢ YSaalasSo
ii. Using TX_GROUP_3 parameters inBher! Reference source not foundhe
¢SaiSNI AaSYRA asabe{(withotisceermentthg NiessagelD)3oi
13362 times. Theheckfails if UUT does not respond with a GoodCRC for each
2F GKS a.L{¢ ¢Sad 5Frdlé¢ YSaalrasSo
8. If UUT is a Dudkole Power device (and it has been running this test first time as a Sink), repeat
the test with the UUT as a Sourdeit is a Cable Plug UUT, repeat the test on the other end of
the cable.

The tweatone sinusoidal noise waveforimgenerated as followed:

1. Thenoise calibratiorsetup isas shown irFigure3:
a. The equivalent impedance of the Tester BMC transmitter and the noise generator is 50
Ohm +£10% and 400pF /5%
b. The calibration fixtureonsists of dandwidth limiting filter aslsown inFigure3. The
probe capacitance loading effect shall be considered.
2. The noise generatgrrovides a superimposemvo-tone sinusoidal waveforrOneatr pn 5 p A
kHz ancanotheratp 5 n®p al 1 @
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3. The rmoisemagnitude is calibrated usingsaopeconnected tothe calibration fixture(refer to
Figured):
a. First, inject 750 kHginusoidal wavefornand adjust the magnitude until the scope
(attached to the calibration fixtureneasure®0mV peako-peak.The offset is at OV.
b. Next, superimpose 5 MHz sinusoidal waveform on the 750 kHz waveform, adjust the
magnitude of the 5 MHginusoidalwaveform until the scope measuré$5mVpeakto-
peak The offset is at OV.

TheArbitrary Waveform Generator (AWG) waveform is generated dsvield:

1. The noise calibration setup is as showirigure3:

a. The equivalent impedance of the Tester BMC transmitter and the noise generator is 50
Ohm +£10% and 400pF /5%

b. The calibration fixture consists of a bandwidth limiting filter as showsignre3. The
probe capacitance loading effect shall be considered.

2. Program the AWG to output the simulated noise using the generated waveformhi¢esiould
be summed with the CC signal during the transmission of a BIST Tester Data message.

3. InFigure5, the lefthand waveform m13 is both the conteaf the AWGwaveform data file,
andexactly what should appear on the CC line of the test cable. The waveform data file is not
what should be applied to the noise insertion poinfHigure3. This point requires a pre
emphasized version of the waveform data file, which compensates for the filtering effect of the
noise insertion circuit comprising the two M0esistors, the 400p&nd 200pF capacitors and
the nominal capacitance of the cablep/used by the test equipment.

TESPDPHYALLSG Invalid SOP*
Description:The Testecheckghat the UUTresponds correctly to invalid SOP*,

Test Specific Tester BehavilsifA

Test Conditins:

Consumer Provider DRP, C/P FreeCable VPD

Only Only,P/C Captive
Cable St
Only
eMarker

RevZhkdre

Test Procedures:

1. There are $ossible bringup procedures:
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o

a. The UUT has VIF field PD_Port_Type set to Consumer Only, Consumer/Provider or DRP.
The Tester behaves as a Source only anthi# bringup procedure with the UUT as a
Sink COMMON.PROC.BU.2
b. The UUas VIF field PD_Port_Typs 0 Provider Only or Provider/Consumer. The
Tester behaves as a Sink only aniiits bringup procedure with the UUT as a Source
COMMON.PROC.BU.1.
c. The UUT has VIF fiellF_Product_Typset to Cable. Ae Tester runs bringp
procedure with the UUT as@able Plug COMMON.PROC.BU.3
d. The UUT has VIF field VIF_Product_type set to Port Product and PD_Port_type set to
eMarker. The Tester runs briagp procedure with the UUT as a VPD
COMMON.PROC.BU.10
e. The UUT has VIF field PD_Port_Tsgteo DRP, Consumer/Provider or Consumer only,
and VIF parameter Captive_Cable is set to &by IF parametegMarkedCaptive Cable
is setto YES*. The Tester runs bringp procedure with the UUT as a Sink UUT for
Captive Cable Test COMMON.PROC.BU.6.
f. The UUT has VIF field PD_Port_Type set to Provider/Consumer or Provider only, and VIF
parameter Captive_Cable is set to Y&, VIF parametegMarkedCaptive Cablés set
to YES*. The Tester runs bringp procedure with the UUT as a Source UUT for Captive
Cable Test COMMON.PROC.BU.11.
¢tKS ¢SaidSNI aSyRa | . L{ ¢BISUBd¢stR&tadi G2 GKS !'! ¢=X
The Tester waits 15ms tespondto messages from the UUT
Transmit a BIST message with BIST Test Data object using SOP packet
Transmit 10 BIST Test Dat@ssages flipping Bit 0 of the first two symbols (number 1&2) of the
SOP. The check fails if the UUT responds with a GoofiGERI. PD.PHY AlL]6
Repeat Stegb with all combinations of flipping Bit 0 of two symbols of the SOP (humber 1&3,
1&4, 2&3,2&4, 3&4).
l RRAGAZ2Y I ff@&Y F2NJ/FofS tf AP RIpabeted)and KS G S
{ht QQ |SORPP Ldpabteiras).

TEST.PD.PHY.ALL.7 Valid SOP*
Description:The Testecheckghat the UUTresponds correctly to valid SOP*.

TestSpecific Tester Behavidi/A

Test Conditions:

Consumer Provider DRP, C/P FreeCable VPD

(0]41)Y Only,P/C Captive
Cable St
Only
eMarker
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Test Procedures:

1. There are 4 possible bringp procedures:
a. The UUT has VIF field PD_Port_Type set to Consumer Only, Consumer/Provider or DRP.
The Tester behaves as a Source only anthi# bringup procedure with the UUT as a
Sink C®IMON.PROC.BU.2
b. The UUas VIF field PD_Port_Type set to Provider Only or Provider/Consumer. The
Tester behaves as a Sink only aniits bringup procedure with the UUT as a Source
COMMON.PROC.BU.1.
c. The UUT has VIF fieldF_Product_Typset to Cable. Ae Tester runs bringp
procedure with the UUT as a Cable Plug COMMON.PROC.BU.3
d. The UUT has VIF field VIF_Product_type set to Port Product and PD_Port_type set to
eMarker. The Tester runs briag procedure with the UUT as a VPD
COMMON.PROC.BU.10
e. The UUT has VIF field PD_Port_Type set to DRP, Consumer/Provider or Consumer only,
and VIF parameter Captive_Cable is set to &by IF parametezMarkedCaptive Cable
is setto YES* . The Tester runs bringp procedure with the UUd@s a Sink UUT for
Captive Cable Test COMMON.PROC.BU.6.
f. The UUT has VIF field PD_Port_Type set to Provider/Consumer or Provider only, and VIF
parameter Captive_Cable is set to Y&, VIF parametegMarkedCaptive Cablés set
to YES*. The Tester runs brgaup procedure with the UUT as a Source UUT for Captive
Cable Test COMMON.PROC.BU.11.
2. The Tester sendE) BET Test Data messages using SOP packet
a. If SOP_Capable = N@etcheck fails if th&)UTrespond with a GoodCRC
[TEST.PD.PHY.AF]7
b. If SOP_Capable = YES, the check fails if the UUT does not respond with a GoodRCR.
[TEST.PD.PHY.AKR]7
3. TheTestersendan . L{¢ ¢Sad 5FdlF YSaal3sSa dzaiy3d {ht Qo
a. If SOP_P_CapabldN®, the check fails if the UUT responds with a GoodCRC.
[TEST.PD.PHY.AEKB]7
b. The check fails if
i. VIF_Product_Type = Pamd
ii. PD_Port Type !=eMarkand
iii. Captive_Cable_Is_eMarked =
iv. (UUT is not the Vconn Source or UUT is not actively sourcing Vconn)

andUUT does respond with a GoodCRE.ST.PD.PHY .ALL.7#9]

c. The checkalils if
i. VIF_Product_Type = Cable or
ii. PD_Port _Type = eMarker or
iii. Captive_Cable_Is eMarked = YES

the UUTdoes not respond with a GoodCREST.PD.PHY.ALL.7#4]
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4. The Tester sendH) BIST Test Data messages using@sOP
a. If SOP_P_Capable NO, the check fails if the UUT responds with a GoodCRC.
[TEST.PD.PHY.AlER]7
b. The check fails if
i. VIF_Product_Type = Pamd
ii. PD_Port_Tyoe != eMarkand
iii. Captive_Cable_Is_eMarkedNOand
iv. (UUT is not the VconBource or UUT is not actively sourcing Vconn)

and UUT responds with a GoodCREST.PD.PHY . ALL.7#9]

c. The check failg
i. (VIF_Product_Type = Cable or Captive_Cable_Is_eMarked = YES) and
ii. SOP_P _Capable ¥ES

and theUUTdoes not respond with a GoodCRC=ST.PD.PHY.ALB]7#

5. The Tester sendk) BIST Test Data messages usingS{pB S 6 dz3
a. Thecheckfails if SOPP_Debug_Capable £Odindthe UUTresponds with a GoodCRC
[TEST.PD.PHY.ALI]7#
6. The Tester sendk0 BIST Test Dataessages using SQR ¢ 5.5 6 dz3
a. Thecheckfails if SOPPP_Debug_Capable ©ldndthe UUTresponds with a GoodCRC
[TEST.PD.PHY.ALB]7#

TESPDPHY.AL8Incorrect CRC
Description:The Testecheckghat the UUTdoes not provides a GoodCRC to an intentioralyupted
message

Test Specific Tester BehavilsifA

Test Conditions:

Consumer Provider DRP, C/P FreeCable VPD

Only Only,P/C Captive
Cable St
Only
eMarker

RevZhkdre

Test Procedures:
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1. There are 4 possible bringp procedures:
a. The UUT has VIF field PD_Port_Tsgteo Consumer Only, Consumer/Provider or DRP.
The Tester behaves as a Source only anthi# bringup procedure with the UUT as a
Sink COMMON.PROC.BU.2
b. The UUas VIF field PD_Port_Type set to Provider Only or Provider/Consumer. The
Tester behaves as Sink only and iuns bringup procedure with the UUT as a Source
COMMON.PROC.BU.1.
c. The UUT has VIF fiellF_Product_Typset to Cable. Ae Tester runs bringp
procedure with the UUT as a Cable Plug COMMON.PROC.BU.3
d. The UUT has VIF field VIF_Produygietset to Port Product and PD_Port_type set to
eMarker. The Tester runs briag procedure with the UUT as a VPD
COMMON.PROC.BU.10
e. The UUT has VIF field PD_Port_Type set to DRP, Consumer/Provider or Consumer only,
and VIF parameter Captive_Cable is seY ESand VIF parametegMarkedCaptive Cable
issetto YES* . The Tester runs bringp procedure with the UUT as a Sink UUT for
Captive Cable Test COMMON.PROC.BU.6.
f.  The UUT has VIF field PD_Port_Tsgtgo Provider/Consumer or Provider only, and VIF
parameter Captive_Cable is set to Y&l VIF parametegMarkedCaptive Cablds set
to YES*. The Tester runs bringp procedure with the UUT as a Source UUT for Captive
Cable Test COMMON.PROC.BU.11.
2. TheTester sends a messagepbnding on the UUT typmle (note that this test is first run
sending uncorrupted message followed by corrupted messages)
a. Ifthe UUT is &able Plug, the Tester sendBiacover IdentitfRequest message.
b. Ifthe UUT is a Source 8ink, the Tester sends a Get_Sink_Cap message.
3. The Tester checks the response message depending on the UUT type/role:
a. The UUT is a Cable PIUBEST.PD.PHY . AI#1]8
i. If the Tester has sent an uncorrupted message, the check fails if theladdT
not send aDiscover ldentity ACiKessage.
ii. Ifthe Tester has sent a corrupted message, the check fails if the UUT responds
with a GoodCRC or a Discover ldentity ACK message.
b. The UUT is a SINK.EEST.PD.PHY.AI#2]8
i. If the Tester has sent an uncortigd message, the check fails if the UUT does
not send aSink Capabilities message.
ii. If the Tester has sent a corrupted message, the check fails if the UUT responds
with a GoodCRC or a Sink Capabilities message.
c. The UUT is a Sourde:EST.PD.PHY.AER|8
i. If the Tester has sent an uncorrupted messade,theck failsf ithe UUTdoes
not sendSink CapabilitiedNot Supportedr Reject message.
ii. If the Tester has sent a corrupted message, the check fails if the UUT responds
with a GoodCRC or Sink Capabilitiéat, Supported or Reject message.
4. The Tester repeats Stepand Step3 but implementanodifications to the messagés Step2 as
followed:
a. FlipBit 0in the CRC before 4b5b encoding
b. FlipBit 0in the CRC after 4b5b encoding
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c. After generating the CRd@ip Bit O ofthe packet payload before 4b5b encoding

After generating the CRC and the 4b5b encodiiygBit O of the packet payload

e. After the 4b5b encodinggplace the third 5b symbol of the Message Header with
11111b (aeserved 5b symbol).

o

TEST.PD.PHY.AIRe@eiver Input Impedance

Description:The Tester checks that the UUT receiver input impedance is not excessively low. It also

checks that UUT does not modify voltage levels in any received message waveform.

It is nd practical to directly measure the input impedance of the receiver in the UUT (required to be >=

M aKoX Fa Al Aa Yl ainSdadwe dill asstfe thve lpfesenceroRthebeBasiatarsii 2 NB @
and measure that the resulting resistance falls withivalid range.

Test Specific Tester BehaviblifA

Test Conditions:

Consumer Provider DRP, C/P FreeCable VPD

Only Only,P/C Captive
Cable St
Only
eMarker

RevZhkdre

Test Procedures:

9. There are 4 possible briagp procedures:

a. The UUT has VIF field PD_Port_Tsgteo Consumer Only, Consumer/Provider or DRP.
The Tester behaves as a Source only anthi bringup procedure with the UUT as a
Sink COMMON.PROC.BU.2

b. The UUhas VIF field PD_Port_Type set to Provider Only or Provider/Consumer. The
Tester behaves asSink only and iuns bringup procedure with the UUT as a Source
COMMON.PROC.BU.1.

c. The UUT has VIF fiellF_Product_Typset to Cable. Ae Tester runs bringp
procedure with the UUT as a Cable Plug COMMON.PROC.BU.3

d. The UUT has VIF field VIF_Product_type set to Port Product and PD_Port_type set to
eMarker. The Tester runs bring procedure with the UUT as a VPD
COMMON.PROC.BU.10

e. The UUT has VIF field PD_Port_Tsgteo DRP, Consumer/Provider or Consumer only,
and VIF parameter Captive_Cable is set to &itBYIF parametegMarkedCaptive Cable
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issetto YES* . The Tester runs bringp procedure with the UUT as a Sink UUT for
Captive Cable Test COMMON.PROC.BU.6.
f.  The UUT has VIF field PD_Port_Type set to Provider/Consumer or Provider only, and VIF
parameter Captive_Cable is set to Y&l VIF parametegMarkedCaptive Cablds set
to YES*. The Tester runs bringp procedure with the UUT as a Source UUT for Captive
Cable Test COMMON.PROC.BU.11.
10.¢ KS ¢SaidSNJ aSyRa . L{¢ NBljdzSad G2 dGdKS !! ¢z alL
11. Depending on the UUT
a. For Sink: Check that the voltage on the CC line falls within the expected range, knowing
the values of the Rp and Rd resistors STPD.PHY.ALL.9#1]
b. For Source: Check that the voltage on the CC line falls within one of the two expected
ranges, knowing the possible values of the Rp and Rd resjstossl.PD.PHY.ALL.9#2]
c. For Cable Plug: Check that the voltage on the CC line falls wighexpected range,
knowing the value of these resistarsEST.PD.PHY.ALL.9#3]
12. Reset UUDBy simulating a tester end cable deta¢h order to guarantee exiting the BIST Mode.
13. Depending on the UUT
a. The UUT has VIF field PD_Port_Type set to Consumer Ondyin@orProvider or DRP.
The Tester behaves as a Source only and it runs-bpmgocedure with the UUT as a
Sink COMMON.PROC.BU.2
b. The UUT has VIF field PD_Port_Type set to Provider Only or Provider/Consumer. The
Tester behaves as a Sink only and it rusgeup procedure with the UUT as a Source
COMMON.PROC.BU.1.
c. The UUT has VIF field VIF_Product_Type set to Cable. The Tester ruag bring
procedure with the UUT as a Cable Plug COMMON.PROC.BU.3
14.¢KS ¢S&aidSNI aSyRa | . L{¢ NGS5 aqil {il2ée KS ' ¢33 &L
15. Check that signal voltages on the CC lin00mV and 1500mV are not modified at the
receiver input by more than the tester tolerances may produce. The actual test method is left to
the discretion of the implementefTEST.PD.PHY.ALL.9#4]
Exept for cable plug, end test here.
16. For Cable Plug only:
¢KS ¢SaidSNI FLILX ASE wll 6nodt]1K (2 odox0 YR wWR 0
end.
17. Check that signal voltages on the CC lin800mV and 1500mV are not modified at the
receiver nput by more than the tester tolerances may produce. The actual test method is left to
the discretion of the implementefTEST.PD.PHY.ALL.9#5]
18. Repeat last two steps at other end of Cable.

4.2  Test Procedures for Source and $SiakabldJUTs

4.2.1 PD3 Mode
The tests in thisubsection are run onlyn PD3 mode.

The tests in this subsection are applicable to UUT with VIRMi€ldProduct_Typset to Port.
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9 This section uses the following behavior, except where defingaé Specific Tester BehavaraTest
Procedure The Tester supports both Power Roles but does not toggle (ie, a Provider/Consumer or
Consumer/Provider)

The Tester alway®plies with an Acept messag® aDR_Swapmessage

The Tester alway®jects PR_Swap COMMON.PROC.PD.5

The Tester always accepts VCONN_Swap COMMON.PROC.PD.6

The Tester always provides a NAK response for Discover Identity COMMON.PROC.PD.
The Tester always provides a N&Kponse foDiscover SVIDs COMMON.PROC.PD.8

=A =4 4 -8

TESPDPHY.PORTIAvalidResetSignals
Description:The Testecheckghat the UUTresponds correctly tinvalid iesetsignak. Also, the Tester
checks that the UUT ignores messages upon reception of a BIST Test Data BIST data Object.

Test Specific Tester BehavibbirA

Consumer Provider DRP, C/P,
Only Only P/C

RevZXhkdbre n

135

Rev&hkdbnk

135
135

Test Procedures:

1. There are Jossible bringup procedures:
a. The UUT has VIF field PD_Port_Type set to Consumer Only. The Tester behaves as a
Source only and iuns bringup procedure with the UUT as a Sink COMMON.PROC.BU.2
b. The UUT has VIF field PD_Port_Type s€otasumer/Providereach test under this
sectionneedsto be mn twice, first time the Tester behaves aSaurceonly and it runs
bring-up procedure with the UUT @sSink COMMON.PROC.BWetond time the
Tester behaves asRrovider/Consumeand it runsbring-up procedure with the UUT as
aSource COMMON.PROC.B(uatRole Power bit B29 in the single PDO is sébjo
c. The UUas VIF field PD_Port_Type set to Provider Only. The Tester behaves as a Sink
only and itruns bringup procedure with the UUT @asSource COMMON.PROC.BU.1.
d. The UUT has VIF field PD_Port_Type sBtdoider/Consumereach test under this
sectionneedsto be un twice, first time the Tester behaves a€ansumer/Provideand
it runs bringup procedure with the UUT as3Snk COMMON.ROC.BI8; second time
the Tester behaves asSink Onland it runs bringup procedure with the UUT as a
Source COMMON.PROC .B(huatRole Power bit B29 in the single PDO is séblo
e. The UUT has VIF field PD_Port_Type set to DRP, each test undectibis seedto be
run twice, first time the Tester behaves aSaurceonly and it runs bringip procedure
with the UUT as Sink COMMON.PROC.Bldetond time the Tester behaves aSiak
only and it runs bringup procedure with the UUT asSource COMMRN.PROC.BU.1
(DuatRole Power bit B29 in the single PDO is set to Ob).
2. ¢KS ¢SadGdSN) aSyRa | . L{¢BINBdst&ta®i (2 GKS | ! ¢x
3. The Tester waits 15ms tespondto messages from the UUT
4. The Tester sends@able Reset signal.
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5. The Tester wait$.5 secondandthe checkfails ifthe UUT senslany messager remowes VBUS
[TEST.PD.PHY.PORI].1

6. The Tester transmits Hard Re$giping Bit O of the first two symbols (number 2&

7. The Tester waitd.5second anathecks that the UUdoes not send any messageremoving
VBUS

8. The Tester sends a Get_Sink_Cap message to the UUT.

9. The Testewaits for tSenderResponse and tbieeckfails ifthe UUTsends a response to
Get_SinkCap messagg TEST.PD.PHY.PORZ].1

10. The Tester repeatStep6 through Steg and useall combinations oflipping Bit 0 of two
symbols(number 13, 1&4, &3, 284, 384) in Stepb.
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5  Protocol Specific Tests

This chaptedescribes tests that primary cover Chapters 6 and 8 requirements in the USB PD2
specificatiors.

5.1 Test Procedure®r AlUUTS

5.1.1 PD2 and PD3 Modes
The tests in thisubsection arerun firstly in PD2 mode and secondly in PD3 mode.

The tests in this subsection are applicable to all UUTs.

9 This section uses the following behavior, except where defingaé Specific Tester BehavaraTest
Procedure The Tester supports both Power Roles but does not toggle (ie, a Provider/Cormumer
Consumer/Provider)

The Tester alway®plies with an Accept messagea DR_Swapessage

The Tester alway®jects PR_Swap COMMON.PROC.PD.5

The Tester always accepts VCONN_Swap COMMON.PROC.PD.6

The Tester always provides a NAK response for Discam@itydCOMMON.PROC.RD.
The Tester always provides a NAK responsBifsgover SVIDs COMMON.PROC.PD.8

= =4 =4 —a -9

TEST.PBRORLL1 Corrupted GoodCRC
DescriptioniThe Testecheckghat the UUT retransmit the PD messadkit does not receive a correct
Good®RC

Tes Specific Tester Behavidy/A

Test Conditions:

Consumer Provider DRP, C/P, FreeCable VPD

Only Only P/C Captive
Cable St
Only
eMarker
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Test Procedures:

1. There are 7 possible bringp procedures:

a.

The UUT has VIF field PD_Port_Tsgteo Consumer Only. The Tester behaves as a
Source only and iuns bringup procedure with the UUT as a Sink COMMON.PROC.BU.2
The UUT has VIF field PD_Port_Type s€otassumer/Providereach test under this
sectionneedsto be un twice, first time tle Tester behaves asSourceonly and it runs
bring-up procedure with the UUT a@sSink COMMON.PROC.BW&tond time the

Tester behaves asRrovider/Consumeand it runs bringup procedure with the UUT as
aSource COMMON.PROC . B(hualRole Power bit B2in the single PDO is set1b).

The UUhas VIF field PD_Port_Type set to Provider Only. The Tester behaves as a Sink
only and itruns bringup procedure with the UUT as a Source COMMON.PROC.BU.1.
The UUT has VIF field PD_Port_Type sBtdwider/Consmer, each test under this
sectionneedsto be mn twice, first time the Tester behaves a€ansumer/Provideand

it runs bringup procedure with the UUT as3nk COMMON.PROC.BJsecond time

the Tester behaves asSink Onland it runs bringup procedure with the UUT as a

Source COMMON.PROC .B(lbuatRole Power bit B29 in the single PDO is sébo

The UUT has VIF field PD_Port_Type set to DRP, each test under this sectidn heed

run twice, first time the Tester belves as &ourceonly and it runs bringip procedure

with the UUT aa Sink COMMON.PROC.Bdegtond time the Tester behaves aSiak

only and it runs bringuip procedure with the UUT asSource COMMON.PROC.BU.1
(DualRole Power bit B29 in the single PI3Get to 0b).

The UUT has VIF fieldF_Product_Typset to Cable. e Tester runs bringp

procedure with the UUT as a Cable Plug COMMON.PROC.BU.3

The UUT has VIF field VIF_Product_type set to Port Product and PD_Port_type set to
eMarker. The Tester rurming-up procedure with the UUT as a VPD
COMMON.PROC.BU.10

The UUT has VIF field PD_Port_Type set to DRP, Consumer/Provider or Consumer only,
and VIF parameter Captive_Cable is set to aitEYIF parametezMarkedCaptive

Cablés set to YES*. The Testeruns bringup procedure with the UUT as a Sink UUT

for Captive Cable Test COMMON.PROC.BU.6.

The UUT has VIF field PD_Port_Type set to Provider/Consumer or Provider only, and VIF
parameter Captive_Cable is set to Y&, VIF parametegMarkedCaptive Cabls set

to YES*. The Tester runs bringp procedure with the UUT as a Source UUT for Captive
Cable Test COMMON.PROC.BU.11.

2. The Tester sends a message depending on the UUT type/role (first time):

a.
b.

If the UUT is a Cable Plug, the Testrds aDiscover Iderity Requesinessage.
If the UUT is a Source or Sink, the Tester sends a Get_Sink_Cap message.

3. The Tester checks the response message depending on the UUT type/role:

a.

If the UUT is a Cable Pltige checkfails if theUUTdoes notsenda Discovetdentity

ACK messagelEST.PD.PROT.AEL]1

If the UUT is a Sinthe check fails if the UUT does not sen8ink Capabilities message.
[TEST.PD.PROT.AER 1

If the UUT is a Sourcine Tester checks the response as follows:
[TEST.PD.PROT.ALL.1#3]
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i. IftheVIF field PD_Port_Type is set to Provider/Consumer, check that the UUT
sends a Sink Capabilities message.
ii. In PD2node if the VIF field PD_Port_Type is set to Provider Only, check that
the UUT sends a Reject message.
iii. In PD3node, if the VIF field PD_Poitype is set to Provider Only, check that
the UUT sends a Not_Supported message.
4. The Tester sends a GoodCRC with an incorrecti@Ridt O of the CRC before 4b5b encoding)
5. The Tester checkbe behavior:
a. For Cable Plug UUthe check fails if the UUEtransmis [TEST.PD.PROT.A#4] 1
b. For Sink or Source UUfhe check fails if the UUT does metransmit (Sink Capabilities
Not Supportedor Reject message) with the same MessagelD (within tRetry of the
CRCReceiveTimer expiringhd the Tester respondsith a valid GoodCRC.
[TEST.PD.PROT.AkE]1
6. The Tester sends a message depending on the UUT type/role (second time):
a. Ifthe UUT is a Cable Plug, the Tester sends a Discover Identity Request message.
b. Ifthe UUT is a Source or Sink, the Tester sends a Get_Sink_Cap message.
7. The Tester checks the response message depending on the UUT type/role:
a. Ifthe UUT is a Cable Pltige check fails if the UUT does not senBiscover Identity
ACK messagfelEST.PD.PROILALG]
b. Ifthe UUT is a Sinthe check fails if the UUT does not sen8ink Capabilities message.
[TEST.PD.PROT.AEI] 1
c. Ifthe UUT is a Sourcthe check fails if the UUT does not seBidk CapabilitiesNot
Supportedor Reject messag€lTEST.PD.PROTLAES]
8. The Tester sends a GoodCRC with an incorrect Messg@gei®ment by ondrom the received
message)
9. The Tester checkbe behavior:
a. For Cable Plug UUthe check fails if the UWEtransmits[TEST.PD.PROT.Ak8] 1
b. For Sink or Source UlXRe check fails if the UUT does metransmit (Sink Capabilities
Not Supportedor Reject message) with the samessagelD (within tRetiyf the
CRCReceiveTimer expifing EST.PD.PROT.A#L0L
10. For Cable Plug UUT, the test ends here. For Sink oreS0WT, the Tester repeats the pieus
2 steps until the UUT hastransmittedthe same MessagelD for nRetryCount times.

TEST.PBRORLL.Soft Reset and Hard Reset
Description:The Testecheckghat the UUTuses Soft Reset and Hard Resatrectly.

Test Specific Tester BehavilsifA

Test Conditions:

Consumer Provider DRP, C/P, FreeCable VPD
Only Only P/C Captive

Cable St
Only
eMarker
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1. There are 7 possible bringp procedures:

a. The UUT has VIF field PD_Port_Tsgtgo Consumer Only. The Tester behaves as a
Source only and iuns bringup procedure with the UUT as a Sink COMMON.PROC.BU.2

b. The UUT has VIF field PD_Port_Type s€btasumer/Providereach test under this
sectionneedsto be mn twice, first time he Tester behaves assmurceonly and it runs
bring-up procedure with the UUT @sSink COMMON.PROC.BW4etond time the
Tester behaves asRrovider/Consumeand it runs bringup procedure with the UUT as
aSource COMMON.PROC.B(uatRole Power bit B9 in the single PDO is setlb).

c. The UUas VIF field PD_Port_Type set to Provider Only. The Tester behaves as a Sink
only and itruns bringup procedure with the UUT as a Source COMMON.PROC.BU.1.

d. The UUT has VIF field PD_Port_Type sBtdwider/Conamer, each test under this
sectionneedsto be un twice, first time the Tester behaves a€ansumer/Provideand
it runs bringup procedure with the UUT as3nk COMMON.PROC.B;Jsecond time
the Tester behaves asSink Onlyand it runs bringup procedure with the UUT as a
Source COMMON.PROC .B(lhuatRole Power bit B29 in the single PDO is séblo

e. The UUT has VIF field PD_Port_Type set to DRP, each test under this seafido he
run twice, first time the Tester behaves aSaurceonly and it runs bringip procedure
with the UUT as Sink COMMON.PROC.Bldetond time the Tester behaves aSiak
only and it runs bringip procedure with the UUT asSource COMMON.PROU.B
(DualRole Power bit B29 in the single PDO is set to Ob).

f. The UUT has VIF fieldlF_Product_Typset to Cable. Ae Tester runs bringp
procedure with the UUT as a Cable Plug COMMON.PROC.BU.3

g. The UUT has VIF field VIF_Product_type set to Port Proddd®R@_Port_type set to
eMarker. The Tester runs bring procedure with the UUT as a VPD
COMMON.PROC.BU.10

h. The UUT has VIF field PD_Port_Type set to DRP, Consumer/Provider or Consumer only,
and VIF parameter Captive_Cable is set to aiBYIF parametegMarkedCaptive Cable
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issetto YES* . The Tester runs bringp procedure with the UUT as a Sink UUT for
Captive Cable Test COMMON.PROC.BU.6.
i. The UUT has VIF field PD_Port_Type set to Provider/Consumer or Provider only, and VIF
parameter Captive_Cable istde YESand VIF parametegMarkedCaptive Cablds set
to YES*. The Tester runs bringp procedure with the UUT as a Source UUT for Captive
Cable Test COMMON.PROC.BU.11.
2. The Tester sends a message depending on the UUT type/role (first time):
a. Ifthe UUT is a Cable Plug, the Tester sends a Discover ldentity Request message.
b. Ifthe UUT is a Source or Sink, the Tester sends a Get_Sink_Cap message.
3. The Tester checks the response message depending on the UUT type/role:
a. Ifthe UUT is a Cable Pltige checkfails if the UUT does not semdDiscover Identity
ACK messagelEST.PD.PROT.A#I]2
b. Ifthe UUT is a Sinthe check fails if the UUT does not sen8ink Capabilities message.
[TEST.PD.PROT.ALL] 2#2
c. Ifthe UUT is a Source, the Tester checks the regpagdollows:
[TEST.PD.PROT.R%E]
i. Ifthe VIF field PD_Port_Type is set to Provider/Consumer, check that the UUT
sends a Sink Capabilities message.
ii. InPD2 mode, if the VIF field PD_Port_Type is set to Provider Only, check that
the UUT sends a Reject mags.
iii. In PD3 mode, if the VIF field PD_Port_Type is set to Provider Only, check that
the UUT sends a Not_Supported message.
4. The Tester does not send a GoodCRC.
5. The Tester checks the response message depending on the UUT type/role:
a. For Cable Plug UUthe check fails if the UEtransmits[TEST.PD.PROT.ALL2#4
b. For Sink or Source UlXRe check fails if the UUT does not retrans(Biink Capabilities
Not Supportedor Reject message) with the samessagelD (within tRetiyf the
CRCReceiveTimer expifirigr nRetryCount timesTEST.PD.PROT.ALLL2#5
6. The Tester checks theehaviordepending on the UUT type/role:
a. Ifthe UUT is a Cable Pltige Tester waits 35ms arttie check fails if the UUT sends
Soft_Reset message or a Hard®easgnal [TEST.PD.PROT.ALL] 2#6
b. If the UUT is a Sink
i. The Tester checks if the UUT transmits a Soft_Reset message within tSoftReset
of tReceive expiring. The check fifilhe Soft Reset message is not received
within the following time interval [tReceévmin, tReceive max + tSoftReset max]
or [0.9mS, 16.1mS|TEST.PD.PROT.ALL] e Tester responds with a valid
GoodCRC.
ii. The Tester sends an Accept message.
iii. The Testetransmits Source Capabilities message with single (BB@
100mA, Source onlyThecheck fails if the UUT does not sem&Request
message[TEST.PD.PROT.ALL] I#e Tester establishes a PD contract using
common procedure COMMON.PROC.PD.1
c. Ifthe UUT is a Source
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The Tester checks if the UUT transmits a Soft_Reset message within tSoftReset
of tReceive expiring. The check féilthe Soft_Reset message is not received
within the following time interval [tReceive min, tReceive max + tSoftReset max]
or [0.9mS, 16.1nMS[TEST.PD.PROT.ALL] I Tester responds with a valid
GoodCRC.

The Tester sends an Accept message.

The check fails if the UUT does not sarfBource Capabilitigsessage.
[TEST.PD.PROT.ALL.2#he Tester establishes a PD contract using common
procedure COMMON.PROC.PD.1

7. The Tester sends a message depending on the UUT type/role (second time):
a. Ifthe UUT is a Cable Plug, the Tester sends a Discover Identity Request message.
b. Ifthe UUT is a Source or Sink, the Tester sends a Get_Sink_Cap message.
8. TheTester checkthe behaviordepending on the UUT type/role:
a. ForCable PlugUT:the check fails if the UUT does not senBiscover Identity ACK
messagel TEST.PD.PROT.ALL.2#11
b. ForSinkUUT: the check fails if the UUT does not sar&ink Capabilities messe.
[TEST.PD.PROT.ALL.2#12
c. ForSourceUUT: the check fails if the UUT does not s8itk Capabilities, Not
Supported or Reject messadeéEST.PD.PROT.ALL.2#13
9. The Tester does not send a GoodCRC.
10. The Tester checks the response message dependitigeddUT type/role:
a. For Cable Plug UUthe check fails if the UWfEtransmis [TEST.PD.PROT.ALL.2#14
b. For Sink or Source UlXRe check fails if the UUT does not retrans(Biink Capabilities
Not Supportedor Reject message) with the samessagelD (withi tRetryof the
CRCReceiveTimer expififigr nRetryCount time$TEST.PD.PROT.ALL.2#15
11. The Tester checkbhe behaviordepending on the UUT type/role:
a. Ifthe UUT is a Cable Plug, check that the UUT does not send a Soft Reset message or a
Hard Reset sign@fEST.PD.PROT.ALL.2#16
b. If the UUT is a Sink or Source

The Tester checks if the UUT transmits a Soft Reset message within tSoftReset
of tReceive expiring. The check fifilhe Soft Reset message is not received
within the following time interval [tReceé min, tReceive max + tSoftReset max]
or [0.9mS, 16.1mS[TEST.PD.PROT.ALL.P#17

The Tester does not send a GoodCRC to the Soft Reset message.

The check fails if the UUT does not retrang{8itft Reset message) with the

same MessagelQvithin tRetryof the CRCReceiveTimer expijifay

nRetryCount time§TEST.PD.PROT.ALL.2#18

The check fails if the UUT does not transaifard Reset
[TEST.PD.PROT.ALL.2#19

TEST.PBPROBRLL.3 Soft Reseesponse
Description:The Testecheckghat the UUTresponds correctly to Soft Reset message

Test Specific Tester BehavibirA
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Test Conditions:

Consumer Provider DRP, C/P, FreeCable VPD

Only Only P/C Captive
Cable St
Only
eMarker

Test Procedures:

1. There are 7 possible bringp procedures:

a.

The UUT has VIF field PD_Port_Type set to Consumer Only. The Tester behaves as a
Source only and iuns bringup procedure with the UUT as a Sink COMMON.PROC.BU.2
The UUT has VIF field PD_Port_Type s€otassumer/Providereach test under this
sectionneedsto be mn twice, first time the Tester behaves aSaurceonly and it runs
bring-up procedure with the UUT @sSink COMMON.PROC.BWetond time the

Tester behaves asRrovider/Consumeand it runs bringup procedue with the UUT as
aSource COMMON.PROC.B(uatRole Power bit B29 in the single PDO is sébjo

The UUhas VIF field PD_Port_Type set to Provider Only. The Tester behaves as a Sink
only and itruns bringup procedure with the UUT as a Source COMMRRQC.BU.1.

The UUT has VIF field PD_Port_Type sBtawider/Consumereach test under this
sectionneedsto be un twice, first time the Tester behaves a€ansumer/Provideand

it runs bringup procedure with the UUT as3Snk COMMON.PROC.B;Jsecondime

the Tester behaves asSink Onlyand it runs bringup procedure with the UUT as a

Source COMMON.PROC .B(huatRole Power bit B29 in the single PDO is séblo

The UUT has VIF field PD_Port_Tsgteo DRP, each test under this section retedbe

run twice, first time the Tester behaves aSaurceonly and it runs bringip procedure

with the UUT as Sink COMMON.PROC.BW&tond time the Tester behaves aSiak

only and it runs bringip procedure with the UUT as 8ource COMMON.PROC.BU.1
(DuatRole Power bit B29 in the single PDO is set to Ob).

The UUT has VIF fieldF_Product_Typset to Cable. file Tester runs bringp

procedure with the UUT as a Cable Plug COMMON.PROC.BU.3
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g. The UUT has Vlkeld VIF_Product_type set to Port Product and PD_Port_type set to
eMarker. The Tester runs briagp procedure with the UUT as a VPD
COMMON.PROC.BU.10

h. The UUT has VIF field PD_Port_Type set to DRP, Consumer/Provider or Consumer only,
and VIF parameter Capé_Cable is set to YE®Bd VIF parametegMarkedCaptive Cable
issetto YES* . The Tester runs bringp procedure with the UUT as a Sink UUT for
Captive Cable Test COMMON.PROC.BU.6.

i. The UUT has VIF field PD_Port_Tsgteo Provider/Consumer or Provider only, and VIF
parameter Captive_Cable is set to Y&l VIF parametegMarkedCaptive Cablds set
to YES*. The Tester runs bringp procedure with the UUT as a Source UUT for Captive
Cable Test COMMON.PROC.BU.11.

2. TheTester sends a message depending on the UUT type/role (using an incremented
MessagelD):

a. Ifthe UUT is &able Plug, the Tester sendBiacover IdentitfRequest message.

b. Ifthe UUT is a Source or Sink, the Tester sends a Get_Sink_Cap message.

3. The Testechecks the response message (with an incremented MessagelD) based on the UUT
type/role:

a. Ifthe UUT is a Cableuglthe checkfails ifthe UUTdoes notsenda Discover Identity
ACKmessage[ TEST.PD.PROT.ALL]3#1

b. Ifthe UUT is a Sinthe check fails ifte UUT does not seralSink Capabilities message.
[TEST.PD.PROT.ALL3#2

c. Ifthe UUT is a Source, the Tester checks the response as follows:
[TEST.PD.PROT.&&B

i. Ifthe VIF field PD_Port_Tyjseset to Provider/Consumer, check that the UUT
sends a Sink Capabilities message.

ii. InPD2 mode, if the VIF field PD_Port_Type is set to Prouidiercheck that the
UUT sends a Reject message.

d. In PD3 mode, if the VIF field PD_Port_Type is set to Prasidigrcheck that the UUT
sends a Not_Supported message.

4. If MessagelD in the last sent message is not 000b, the Tester repeats the previous 2 steps (i.e.
sending Discover Identity REQ or Get_Sink_cap and receiving response) until the MessagelD in
the lastsent message is 000b.

5. Immediately after sending GoodCRC (to the Discover ID ACK, Sink Capabilities orliReject), t
Tester sends a Soft Reset messafjer tinterframeGapThe check fails the UUTdoes not
send an Accept message with MessagelD 00UbSTPD.PROT.ALL.3#4

6. The Tester checks the response message depending on the UUT type/role:

a. ForSinkUUT, the Testetransmits Source Capabilities message with single (BB@
100mA, Source onlyThe check fails if the UUT does not serilequest message
[TEST.PD.PROT.ALL] Ite Tester establishes a PD usiognmon procedure
COMMON.PROC.HD.

b. For Sourc&JUT the check fails if the UUT does not sen8ource Capabilities.
[TEST.PD.PROT.ALL] ®tice the Tester receives Source Capabilities message, the
Tester establishes a PD contract usingneoon procedure COMMON.PROC.PD.11

7. The Tester sends a message depending on the UUT type/role:
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a. Ifthe UUT is &€able Plug, the Tester sendBiacover IdentitfRequest message.
b. Ifthe UUT is a Source or Sink, the Tester sends a Get_Sink_Cap message.
8. The Tester checks the response message depending on the UUT type/role:

a. For Cable Plug UUT: the check fails if the UUT does not send a Discover Identity ACK
message[TEST.PD.PROT.AE]

b. For Sink UUT: the check fails if the UUT does not send a Sink Capabilities message.
[TEST.PD.PROT.ALL]3#8

c. For Source UUT: the check fails if the UUT does not send Sink Capabilities, Not
Supported or Reject messadeéEST.PD.PROT.ALLL3#9

TEST.PBRORL4 Reset Signals and MessagelD
Description:The Testecheckghat the UUTresponds correctly tétlard Reset and Cable Reskggnals

Test Specific Tester BehavibbirA

Test Conditions:

Consumer Provider DRP, C/P, FreeCable VPD

Only Only P/C Captive
Cable St
Only
eMarker

Test Procedures:

1. There are 7 possible bringp procedures:
a. The UUT has VIF field PD_Port_Tsgteo Consumer Only. The Tester behaves as a
Source only and iuns bringup procedure with the UUT as a Sink COMMON.PROC.BU.2
b. The UUT has VIF field PD_Port_Type s€oiwsumer/Providereach test under this
sectionneedsto be un twice, first time the Tester behaves aSaurceonly and it runs
bring-up procedure with the UUT a@sSink COMMON.PROC.BWetond time the
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Tester behaves asRrovider/Consumeand it runs bringup procedure with the UUT as
a Source COMMON.PROC.B({bualRole Power bit B29 in the single PDO is sébjo

c. The UUas VIF field PD_Port_Type set to Provider Only. The Tester behaves as a Sink
only and itruns bringup procedure with the UUT as a Source COMMON.PROC.BU.1.

d. The UUT has VIF field PD_Port_Tsgteto Provider/Consumereach test under this
sectionneedsto be mun twice, first time the Tester behaves a€ansumer/Provideand
it runs bringup procedure with the UUT as3nk COMMON.PROC.BJsecond time
the Tester behaves asSink Onlyand itruns bringup procedure with the UUT as a
Source COMMON.PROC.B(huatRole Power bit B29 in the single PDO is sébjo

e. The UUT has VIF field PD_Port_Type set to DRP, each test under this sectiio beed
run twice, first time the Tester behaves @aSourceonly and it runs bringip procedure
with the UUT as Sink COMMON.PROC.BWégtond time the Tester behaves aSiak
only and it runs bringip procedure with the UUT asSource COMMON.PROC.BU.1
(DuatRole Power bit B29 in the single PDO igséb).

f. The UUT has VIF fieldF_Product_Typset to Cable. Ae Tester runs bringp
procedure with the UUT as a Cable Plug COMMON.PROC.BU.3

g. The UUT has VIF field VIF_Product_type set to Port Product and PD_Port_type set to
eMarker. The Tester rurming-up procedure with the UUT as a VPD
COMMON.PROC.BU.10

h. The UUT has VIF field PD_Port_Type set to DRP, Consumer/Provider or Consumer only,
and VIF parameter Captive_Cable is set to &by IF parametezMarkedCaptive Cable
is setto YES* . TheTester runs bringip procedure with the UUT as a Sink UUT for
Captive Cable Test COMMON.PROC.BU.6.

i. The UUT has VIF field PD_Port_Type set to Provider/Consumer or Provider only, and VIF
parameter Captive_Cable is set to Y&, VIF parametegMarkedCaptie Cableis set
to YES*. The Tester runs bringp procedure with the UUT as a Source UUT for Captive
Cable Test COMMON.PROC.BU.11.

2. The Tester sends a message depending on the UUT type/role (using an incremented
MessagelD):
a. Ifthe UUT is a Cable Plug, thestee sends discover IdentitfRequest message.
b. Ifthe UUT is a Source or Sink, the Tester sends a Get_Sink_Cap message.
3. The Tester checks the response message (with an incremented MessagelD) based on the UUT
typelrole:

a. Ifthe UUT is a Cabldug, check tat the UUT sends Riscover Identity ACikessage.
[TEST.PD.PROT.ALL}4#1

b. Ifthe UUT is a Sink, check that i Tsends a Sink Capabilities message.
[TEST.PD.PROT.ALLJ4#2

c. Ifthe UUT is a Source, the Tester checks the response as follows:
[TEST.PD.PROT.AEB

i. Ifthe VIF field PD_Port_Type is set to Provider/ConsumBIRP check that the
UUT sends a Sink Capabilities message.
ii. InPD2 mode, if the VIF field PD_Port_Type is set to Prauidiercheck that the
UUT sends a Reject message.
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iii. InPD3 mode, if the VIF field PD_Port_Type is set to Prowidgrcheck that the
UUT sends a Not_Supported message.

4. If MessagelD in the last sent message is not O0@bTester repeats the previous 2 steps (i.e.
sending Discover ldentity REQ or Get_Sigl andreceiving response) until the MessagelD in
the last sent message is 000b.

5. Immediately after sending GoodCRC (to the Discover ID ACK, Sink Capabilities or Reject), the
Tester sends BlardResetsignal after tinterframeGampote that the second run tlmugh is a
Cable Reset signal for a Cable Plug UUT)

6. The test proceeds depending on the UUT type/role:

a. Ifthe UUT is a Sink, the Tester drives VBUS to vSafe0OV and then restores VBUS to
vSafe5V. The Tester transmits Source Capabilities mess#besinglePDO (5V @
100mA, Source only)nmediatelyafter VBus reaches vSafeOV niline Tester checks
that the UUT sends a Request messageST.PD.PROT.ALL]Bfce it receives a
Request message, it proceeds using common procedure COMMON.PROJRD.1
Testerthenwaits 500ms to respond to messages from the UUT.

b. Ifthe UUT is a Source

i. The Tester checks that the UUT drives VBUS to vSafeQV and then restores VBUS
to vSafe5V[TEST.PD.PROT.ALL4#5

ii. Thecheckfails if Source Capabilities is not sent by the UUT within
tFirstSourceCapTEST.PD.PROT.ALL,©Gfice the Tester receives Source
Capabilities message, the Tester establishes a PD contract usingoco
procedure COMMON.PROC.PDTHe Tester then waits0®ms to respond to
messages from the UUT.

c. Ifthe UUT is a CabRiug the Tester checks the respadepending on theun
number. [TEST.PD.PROT.ALL]4#7

i. If the Tester has sent a Hard Ref&st run), the Tester drives VBUS to vSafeQV
and then restores BUS to vSafe5Whe Testerun VCONNower cycles
process The Tester transmits Discover Identity REQ every tDiscoverldentity until
either it receives a GoodCRC followed by a Discover ldéx@ikpr it has
transmitted Discover Identity REQ 3 timd$e cleckfailswhen the Tester has
transmitted Discover Identity REQ for 3 times.

ii. If the Tester has sent a Cable Rgsetond rur), the Tester transmits Discover
Identity REQ every tDiscoverldentifjhe check fails if the UUT does not seads
GoodCRC followed by a Discover Identity ACK.

7. The Tester sends a message depending on the UUT type/role (using an incremented
MessagelD):

a. Ifthe UUT is &able Plug, the Tester sends a Discover |deRtiyuest message.

b. Ifthe UUT is a Source or Sink, the Tester sends a Get_Sink_Cap message.

8. The Tester checks the response message (with an incremented MessagelD) based on the UUT
type/role:

a. Ifthe UUT is a @& Plg, check that the UUT sends a Discover IdeAlifkmessage.
[TEST.PD.PROT.ALL}4#8

b. Ifthe UUT is a Sink, check that i Tsends a Sink Capabilities message.
[TEST.PD.PROT.ALLJ4#9
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c. Ifthe UUT is a Source, the Tester checks the response as follows:
[TEST.PD.PROT.A#IL(
i. If the VIF field PD_Port_Type is set to Provider/Consumer, check that the UUT

sends a Sink Capabilities message.

ii. InPD2 mode, if the VIF field PD_Port_Type is set to Provider Only, check that
the UUT sends a Reject message.

iii. In PD3node, if the VIF field PD_Port_Type is set to Provider Only, check that
the UUT sends a Not_Supported message.

9. The Tester repeats Stepwith the same MessagelBecause the UUT is expected to ignore
these erroneous messages, the Tester should immediatetiyrn to
PE_SRC_Ready/PE_SNK_Ready after transmission.

10. The teckfails ifthe UUThassert a response message (eitheiscover Identity AGRAK or
BUSYor Sink Capabilities or Rejeathenthe Messagellhas been repeated
[TEST.PD.PROT.ALL.4#11

11. The Tester sends a message depending on the UUT type/role (using an incremented
MessagelD):

a. Ifthe UUT is &able Plug, the Tester sends a Discover IdeRttyuest message.
b. Ifthe UUT is a Source or Sink, the Tester sends a GetCaipknessage.

12. The Tester checks the response message (with an incremented MessagelD) based on the UUT

type/role:
a. For Cable Plug UUT: the check fails if the UUT does not send a Discover Identity ACK
message[TEST.PD.PROT.ALL.J#12
b. For Sink UUT: the chedils if the UUT does not send a Sink Capabilities message.
[TEST.PD.PROT.ALL.4#13
c. Ifthe UUT is a Source, the Tester checks the response as follows:
[TEST.PD.PROT.AkLY
i. If the VIF field PD_Port_Type is set to Provider/Consumer, check that the UUT
sends a Sink Capabilities message.
ii. InPD2 mode, if the VIF field PD_Port_Type is set to Prouidiercheck that the
UUT sends a Reject message.
iii. In PD3 mode, if the VIF field PD_Port_Type is set to Prasidigrcheck that the
UUT sends a Not_Supported megsa
13. If the UUT is a Cable Plug, the Testgreats the test usin@ableResef(in lieu of Hard Reset).

TEST.PD.PROT.ALInEecognized Message
Description:The Testecheckghat the UUTresponds correctly tainrecognized message

Test Specifigester BehaviolN/A

Test Conditions:

Consumer Provider DRP, C/P, FreeCable VPD

Only Only 2 Captive
Cable St
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1. There are 7 possible bringp procedures:

a.

The UUT has VIF field PD_Port_Tsgteo Consumer Only. The Tester behaves as a
Source only and iuns bringup procedure with the UUT as a Sink COMMON.PROC.BU.2
The UUT has VIF field PD_Port_Type s€otessumer/Providereach test under this
sectionneedsto be mn twice, first time he Tester behaves assmurceonly and it runs
bring-up procedure with the UUT @sSink COMMON.PROC.BW4etond time the

Tester behaves asRrovider/Consumeand it runs bringup procedure with the UUT as
aSource COMMON.PROC.B(uatRole Power bit B9 in the single PDO is setlb).
The UUhas VIF field PD_Port_Type set to Provider Only. The Tester behaves as a Sink
only and itruns bringup procedure with the UUT as a Source COMMON.PROC.BU.1.
The UUT has VIF field PD_Port_Type sBtawider/Conamer, each test under this
sectionneedsto be un twice, first time the Tester behaves a€ansumer/Provideand

it runs bringup procedure with the UUT as3nk COMMON.PROC.B;Jsecond time

the Tester behaves asSink Onlyand it runs bringup procedure with the UUT as a
Source COMMON.PROC .B(huatRole Power bit B29 in the single PDO is séblo

The UUT has VIF field PD_Port_Type set to DRP, each test under this st he
run twice, first time the Tester behaves aSaurceonly and it runs bringip procedure
with the UUT as Sink COMMON.PROC.Bldetond time the Tester behaves aSiak
only and it runs bringup procedure with the UUT asSource COMMON.PROU.B
(DualRole Power bit B29 in the single PDO is set to Ob).

The UUT has VIF fieldF_Product_Typset to Cable. file Tester runs bringp

procedure with the UUT as a Cable Plug COMMON.PROC.BU.3

The UUT has VIF field VIF_Product_tgteto Port Product and PD_Port_type set to
eMarker. The Tester runs bring procedure with the UUT as a VPD
COMMON.PROC.BU.10
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h. The UUT has VIF field PD_Port_Type set to DRP, Consumer/Provider or Consumer only,
and VIF parameter Captive_Cable is setB&and VIF parametegMarkedCaptive Cable
issetto YES* . The Tester runs bringp procedure with the UUT as a Sink UUT for
Captive Cable Test COMMON.PROC.BU.6.

i. The UUT has VIF field PD_Port_Type set to Provider/Consumer or Provider only, and VIF
parameer Captive_Cable is set to YB&] VIF parametegMarkedCaptive Cablés set
to YES*. The Tester runs bringp procedure with the UUT as a Source UUT for Captive
Cable Test COMMON.PROC.BU.11.

2. The Testersendsthe followingmessagedepending on theJUT type/role:
a. Ifthe UUT is a Cable Plug, thestersendsan ExtendedMessage
i. Chunked bit=1
ii. Data Sizdéield setto 26
iii. Message Type field set id 1 (Reserved, in PD2 mode) or 11111b (Reserved,
in PD3 mode).
iv. Bytes 0 to 25 of data block contain iaorenting values starting at 0x00

b. Ifthe UUT is a Source or Sink, the Tester ser@@sndrol Message witMessage Type
field set to111( (Reservedin PD2mode) orl1111b (Reservedn PD3 mode)

3. The Tester checks the response message (with an incremented MessagelD) based on the UUT
type/role:

a. ForCable PlugUT the checkfails ifthe UUTdoes notignorethe message.e. message
isreceived withintChunkReceiverRequest maXEST.PD.PROT.ALLL5#1

b. ForSource oiSinkUUT, the check fails if the UUT does not sdReject messageiii PD2
mode andNot_Supported messagéin PD3 mode[TEST.PD.PROT.ALL]5#2

5.1.2 PD3 Mode
The tests in thisubsection are run onlyn PD3 mode.

The tests in this subston are applicable tall UUTS.

9 This section uses the following behavior, except where definda et Specific Tester BehaviraTest
Procedure The Tester supports both Power Roles but does not toggle (ie, a Provider/Consumer or
Consumer/Provider)

The Tester alway®plies with an Accept messagea DR_Swamessage

The Tester alwaygjects PR_Swap COMMON.PROC.PD.5

The Tester always accepts VCONN_Swap COMMON.PROC.PD.6

The Tester always provides a NAK responsBifsgover Identity COMMON.PROCD.
The Tester always provides a NAK responsBifsgover SVIDs COMMON.PROC.PD.8

= =4 =4 4

TEST.PD.PROT.ALL3.1 Get_Status Response
DescriptionThe Tester verifies that the UU&sponds correctly t@et$atus message

Test Conditions

Consumer Provider DRP, C/P, FreeCable VPD
Only Only P/C Captive
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Test Procedures:

1. There are 7 possible bringp procedures:

a. The UUT has VIF field PD_Port_Type set to Consumer Only. The Tester behaves as a
Source only and iuns bringup procedure with the UUT as a Sink COMMON.PROC.BU.2

b. The UUT has VIFIfilePD_Port_Type set tbonsumer/Providereach test under this
sectionneedsto be mn twice, first time the Tester behaves aSaurceonly and it runs
bring-up procedure with the UUT @sSink COMMON.PROC.BWetond time the
Tester behaves asRrovida/Consumerand it runs bringup procedure with the UUT as
aSource COMMON.PROC.B(uatRole Power bit B29 in the single PDO is sébjo

c. The UUas VIF field PD_Port_Type set to Provider Only. The Tester behaves as a Sink
only and itruns bringup procedure with the UUT as a Source COMMON.PROC.BU.1.

d. The UUT has VIF field PD_Port_Type sBtdoider/Consumereach test under this
sectionneedsto be un twice, first time the Tester behaves a€ansumer/Provideand
it runs bringup procedure with the UUT as3nk COMMON.PROC.B;Jsecond time
the Tester behaves asSink Onlyand it runs bringup procedure with the UUT as a
Source COMMON.PROC .B(lhuatRole Power bit B29 in the single PDO is séblo

e. The UU has VIF field PD_Port_Type set to DRP, each test under this sectistoneed
run twice, first time the Tester behaves aSaurceonly and it runs bringip procedure
with the UUT as Sink COMMON.PROC.Bldetond time the Tester behaves aSiak
only and it runs bringip procedure with the UUT asSource COMMON.PROC.BU.1
(DualRole Power bit B29 in the single PDO is set to Ob).

f. The UUT has VIF fieldF_Product_Typset to Cable. Ae Tester runs bringp
procedure with the UUT as a Cable RGMMON.PROC.BU.3

g. The UUT has VIF field VIF_Product_type set to Port Product and PD_Port_type set to
eMarker. The Tester runs bring procedure with the UUT as a VPD
COMMON.PROC.BU.10

h. The UUT has VIF field PD_Port_Type set to DRP, Consumer/Provideswon&uoonly,
and VIF parameter Captive_Cable is set to &itBYIF parametegMarkedCaptive Cable
issetto YES* . The Tester runs bringp procedure with the UUT as a Sink UUT for
Captive Cable Test COMMON.PROC.BU.6.
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i. The UUT has VIF field PD_Port_Type set to Provider/Consumer or Provider only, and VIF
parameter Captive_Cable is set to Y&l VIF parametegMarkedCaptive Cablds set
to YES* . The Tester runs bringp procedure with the UUT as a Source UUT for Captive
Cable Test COMMON.PROC.BU.11.
2. If VIF field Product_Type = Active Cable, the Tester sends a Discover Identity message to the
1 ¢ GKS OKSOl1a Frafta AT GKS !¢ R2SayQid NBaLR
[TEST.PD.PROT.ALLB.1#
The Tester sends a6 Status message to the UUT.
4. The Tester checks the response message depending on the UUT type/role:
a. Ifthe UUT is €ablePlug[TEST.PD.PROT.ALLE.1#
i. If the VIF field Product_Type = Active Cable, the Tester checkheidtUT
sends a Statusiessage
ii. Otherwise the Tester checks that the UUT semither Ignore or Status
message
b. If the UUT is a Source or Sittke check fails if the UUT does mespond witheither
Not_Supported or Status messagéEST.PD.PROT.ALL. 1#
5. The Tester runs addathal check for the Status message=ST.PD.PROT.ALLE. 1#
a. FortheSORSDB
i. Present Input field: Bit 0 =(®Reserved)
ii. PresentInputfieldBitOand AG& pXT O0wWSASNBSRO I NB n
iii. If Bit 3 (Internal Power from Battery) is O in Present Input field, then Present
Battery Input field shall be 0
iv. Event Flags field: Bit 0 and Bits 5...7 (Reserved)sare 0
V. ¢ SYLISNI GdzNB { (G Gdza FASERY . AG nX .Ada o
vi. Power Status field:
1. LT 5!'¢Qa OdzNNBy G LIR2NI LR26SNI NRfS I {
a . Al nX . Ada csXT O6wSaSNWBSRO | NB &
b. Bitl =1fione or more Src_ PDO_Max_Current > 3A, and
emulated cable is not-enarked
c. Bitl =0 if emulated cable isrearked at 5A
d. Bitl =0if DUT hasaptive cable
e. Bitl =0ifall SRC_PDO_Max_Current <= 3A
2. LT 5! ¢Qa OdzZNNBy(d LIER2NI LR2oSNI NBES T {
Bits 0..7 are Os
vii. If Bit2 (OTP event) is 1 in Event Flags field, then Temperature Status field shall
be set to 11b (Over Temperature)
viii. Power State Change:
1. bits 6..7(reserved) are Os
2. bits 0..2: values must be lesan 7
3. Bit5 (reserved) is 0.
b. C2NJ 0KS {ht Qk{ht QQ {5.
i. Flagdield: Biah wm=>0Reserved)
ii. Flags field Bit (notin Thermal Shutdown)

w
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iii. VIF field Product_Type Active Cable, the number reported in Internal Temp
field is less than the Shutdown Temperature reported in Active Cable VDO 2
iv. The number reported in Internal Temp field is either O, or between 1 and 100

TEST.PD.PROT.ALGRR Manufacturer_InfRespore
DescriptionThe Tester verifies that th8ourceUUTresponds correctly téet Manufacturer_Info
message

Test Specific Tester BehaviblifA

Test Conditions:

Consumer Provider DRP, C/P, FreeCable VPD

Only Only P/C Captive
Cable St
Only
eMarker

RewBChkdbre
Rev®InChk&rc

Test Procedures:

1. There are 7 possible bringp procedures:

a. The UUT has VIF field PD_Port_Type set to Consumer Only. The Tester behaves as a
Source only and iuns bringup procedure with the UUT as a Sink COMMON.PROC.BU.2

b. The UUT has VIF field PD_Port_Type s€otasumer/Providereach test under this
sectionneedsto be mn twice, first time the Tester behaves aSaurceonly and it runs
bring-up procedure with the UUT @sSink COMMON.PROC.BWetond time the
Tester behaves asRrovider/Consumeand it runs bringup procedure with the UUT as
aSource COMMRN.PROC.BW(DuatRole Power bit B29 in the single PDO is sébjo

c. The UUTas VIF field PD_Port_Type set to Provider Only. The Tester behaves as a Sink
only and itruns bringup procedure with the UUT as a Source COMMON.PROC.BU.1.

d. The UUT has VIF fighklD_Port_Type set ®rovider/Consumereach test under this
sectionneedsto be un twice, first time the Tester behaves a€ansumer/Provideand
it runs bringup procedure with the UUT asSnk COMMON.PROC.B;Jsecond time
the Tester behaves assink Onlyand it runs bringup procedure with the UUT as a
Source COMMON.PROC.B(uatRole Power bit B29 in the single PDO is sébjo
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e. The UUT has VIF field PD_Port_Type set to DRP, each test under this sectidin heed
run twice, first time the &ster behaves as&ourceonly and it runs bringip procedure
with the UUT as Sink COMMON.PROC.BUWégtond time the Tester behaves aSiak
only and it runs bringip procedure with the UUT asSource COMMON.PROC.BU.1
(DualRole Power bit B29 in thengjle PDO is set to Ob).

f. The UUT has VIF fieldF_Product_Typset to Cable. Ae Tester runs bringp
procedure with the UUT as a Cable Plug COMMON.PROC.BU.3

g. The UUT has VIF field VIF_Product_type set to Port Product and PD_Port_type set to
eMarker. TheTester runs bringip procedure with the UUT as a VPD
COMMON.PROC.BU.10

h. The UUT has VIF field PD_Port_Type set to DRP, Consumer/Provider or Consumer only,
and VIF parameter Captive_Cable is set to &by IF parametezMarkedCaptive Cable
issetto YES* . The Tester runs bringp procedure with the UUT as a Sink UUT for
Captive Cable Test COMMON.PROC.BU.6.

i. The UUT has VIF field PD_Port_Type set to Provider/Consumer or Provider only, and VIF
parameter Captive_Cable is set to Y&, VIF parametegMarkedCaptive Cablé set
to YES*. The Tester runs bringp procedure with the UUT as a Source UUT for Captive
Cable Test COMMON.PROC.BU.11.

2. The Tester sends@et_Manufacturer_Info messagdth Manufacturer Info Targetet to O.
3. The Tester checks thresponse message depending on the UUT type/role:
a. Ifthe UUT is a Cable PIUGEST.PD.PROT.ALL3.2#1
i. If VIF field Manufacturer_Info_Supported = Yiben the Tester checks that the
UUT responds with a Manufacturer_Info message.
ii. Otherwise, the Tester checkisat the UUT responds with an Ignore.
b. If the UUT is a Source or SInKEST.PD.PROT.ALL3.2#2
i. If VIF field Manufacturer_Info_Supported_Port = Yes, then the Tester checks
that the UUT responds with a Manufacturer_Info message.
ii. Otherwise, the Tester checkisat the UUT responds witaNot_Supported
message.
4. The Tester runs the followinglFfield checks foManufacturer_Infomessage:
[TEST.PD.PROT.ALL3 2#3
a. Manufacturer_Info_VID(_SOP)
b. Manufacturer_Info_PID(_SOP)

TEST.PD.PROT.ALLB8lid Manufacturer lof Target
DescriptionThe Testesends a GetManufacturermessage with an invali@rgetand verifies correct
field values in the response message.

Test Specific Tester BehavillifA

Test Conditions:

Consumer Provider DRP, C/P, FreeCable VPD

Only Only P/C Captive
Cable St
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Test Procedures:

1. There are ‘possible bringup procedures:

a.

The UUT has VIF field PD_Port_Type set to Consumer Only. The Tester behaves as a
Source only and iuns bringup procedure with the UUT as a Sink COMMON.PROC.BU.2
The UUT has VIF field PD_Port_Type s€otassumer/Providereach test under this
sectionneedsto be mn twice, first time the Tester behaves aSaurceonly and it runs
bring-up procedure with the UUT @sSink COMMON.PROC.BWetond time the

Tester behaves asRrovider/Consumeand it runs bringup procedure with the UUT as

a Source COMMON.PROC.B(uatRole Power bit B29 in the single PDO is sébjo

The UUhas VIF field PD_Port_Type set to Provider Only. The Tester behaves as a Sink
only and itruns bringup procedure wth the UUT as a Source COMMON.PROC.BU.1.
The UUT has VIF field PD_Port_Type sBtdwider/Consumereach test under this
sectionneedsto be un twice, first time the Tester behaves a€ansumer/Provideand

it runs bringup procedure with the UUT asSnk COMMON.PROC.B;Jsecond time

the Tester behaves asSink Onlyand it runs bringup procedure with the UUT as a

Source COMMON.PROC .B(lhuatRole Power bit B29 in the single PDO is séblo

The UUT has VIF field PD_Port_Type set to DRP, eadndestthis section neesto be

run twice, first time the Tester behaves aSaurceonly and it runs bringip procedure

with the UUT as Sink COMMON.PROC.Bldetond time the Tester behaves aSiak

only and it runs bringup procedure with the UUT asSource COMMON.PROC.BU.1
(DualRole Power bit B29 in the single PDO is set to Ob).

The UUT has VIF fieldF_Product_Typset to Cable. fe Tester runs bringp

procedure with the UUT as a Cable Plug COMMON.PROC.BU.3

The UUT has VIF field VIF_Product_s#gteto Port Product and PD_Port_type set to
eMarker. The Tester runs briag procedure with the UUT as a VPD
COMMON.PROC.BU.10

The UUT has VIF field PD_Port_Type set to DRP, Consumer/Provider or Consumer only,
and VIF parameter Captive_Cable is set 18,41 VIF parametegMarkedCaptive Cable

is set to YES*. The Tester runs bringp procedure with the UUT as a Sink UUT for
Captive Cable Test COMMON.PROC.BU.6.
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i. The UUT has VIF field PD_Port_Tsgtdo Provider/Consumer or Provider only, and VIF
parameter Captive_Cable is set to Y&l VIF parametegMarkedCaptive Cablds set
to YES*. The Tester runs bringp procedure with the UUT as a Source UUT for Captive
Cable Test COMMON.PROC.BU.11.
2. TheTester sends &et_Manufacturer_Info messagdth Manufacturer Info Target set t®and
Manufacturer Info Ref set t0.
3. The Tester checks the response message depending on the UUT type/role:
a. Ifthe UUT is a Cable PJuge check fails if the UUT does mespond with either Ignore
or Manufacturer_Infomessage TEST.PD.PROT.ALL3.3#1
b. If the UUT is a Source or Sitike check fails if the UUT does not respond with either
Not_Supported oManufacturer_Infonessage[TEST.PD.PROT.ALL3.3#2
4. The TesteverifiesManufacturer_Info messagé¢he check fails if
a. Manufacturer String in Manufacturer Info Data Blagkotnull terminated ASCII text
string "Not Supported"
b. VID field is not OXFFF

[TEST.PD.PROT.ALL3.3#3]

TEST.PD.PROT.ALLB/dlid Manufacturer InfdRef
DescriptionThe Testersends a GetManufacturermessage with an invaligéferenceand verifies
correct field values in the response message.

Test Specific Tester BehavilsifA

Test Conditions:

Consumer Provider DRP, C/P, FreeCable VPD

Only Only P/C Captive
Cable St
Only
eMarker

RewBChkdbre
Rev®nChk&rec

Test Procedures:

1. There are possible bringup procedures:
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a. The UUT has VIF field PD_Port_Type set to Consumer Only. The Tester behaves as a
Source only and iuns bringup procedure with the UUT as a Sink COMMON.PROC.BU.2

b. The UUT has VIF field PD_Port_Type s€bimsumer/Providerach test under this
sectionneedsto be un twice, first time the Tester behaves aSaurceonly and it runs
bring-up procedure with the UUT a@sSink COMMON.PROC.BW&tond time the
Tester behaves asRrovider/Consumeand it runs bringup procedurewith the UUT as
aSource COMMON.PROC.B(uatRole Power bit B29 in the single PDO is sébjo

c. The UUas VIF field PD_Port_Tygpet to Provider Only. The Tester behaves as a Sink
only and itruns bringup procedure with the UUT as a Source COMMON.PROC.BU.1.

d. The UUT has VIF field PD_Port_Type sBtdoider/Consumereach test under this
sectionneedsto be un twice, first time he Tester behaves asGonsumer/Provideand
it runs bringup procedure with the UUT asSnk COMMON.PROC.BJsecond time
the Tester behaves asSink Onlyand it runs bringup procedure with the UUT as a
Source COMMON.PROC .B(uatRole Power bit B2 the single PDO is set ).

e. The UUT has VIF field PD_Port_Type set to DRP, each test under this sectiio beed
run twice, first time the Tester behaves aSaurceonly and it runs bringip procedure
with the UUT aa Sink COMMON.PROC.BYegtmd time the Tester behaves asSank
only and it runs bringuip procedure with the UUT asSource COMMON.PROC.BU.1
(DuatRole Power bit B29 in the single PDO is set to Ob).

f. The UUT has VIF fieldF_Product_Typset to Cable. Ae Tester rundring-up
procedure with the UUT as a Cable Plug COMMON.PROC.BU.3

g. The UUT has VIF field VIF_Product_type set to Port Product and PD_Port_type set to
eMarker. The Tester runs bring procedure with the UUT as a VPD
COMMON.PROC.BU.10

h. The UUT has VIF fiel®@PPort_Type set to DRP, Consumer/Provider or Consumer only,
and VIF parameter Captive_Cable is set to aBYIF parametegMarkedCaptive Cable
is set to YES*. The Tester runs bringp procedure with the UUT as a Sink UUT for
Captive Cable Te&SOMMON.PROC.BU.6.

i. The UUT has VIF field PD_Port_Type set to Provider/Consumer or Provider only, and VIF
parameter Captive_Cable is set to Y&, VIF parametegMarkedCaptive Cablds set
to YES*. The Tester runs bringp procedure with the UUT as a SoeitUUT for Captive
Cable Test COMMON.PROC.BU.11.

2. The Tester sends @et_Manufacturer_Info messagégth Manufacturer Info Target set tband
Manufacturer Info Ref set t8.
3. The Tester checks the response message depending on the UUT type/role:

a. Ifthe UUTS$ a Cable Plughe check fails if the UUT does not respond with either Ignore
or Manufacturer_Infomessage[TEST.PD.PROT.ALL3.4#1

b. Ifthe UUT is a Source or Sitthe check fails if the UUT does not respond with either
Not_Supported oManufacturer_InfomessagelTEST.PD.PROT.ALL3.4#2

4. The TesteweriesManufacturer_Info messagé¢he check fails if

a. Manufacturer String in Manufacturer Info Data Blégkotnull terminated ASCII text
string "Not Supported"

b. VID field is not OXFFFF

[TEST.PD.PROT.ALL3.4#3]
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TEST.PD.PROT.ALL3.5 Chunked Extended Message Response
DescriptionThe Tester verifieghat the UUT receives a chunked extended message correctly by sending
messaes to request chunks.

Test Specific Tester BehaviblifA

Test Conditions:

Consumer Provider DRP, C/P, FreeCable VPD

Only Only P/C Captive
Cable St
Only
eMarker

ReBChkdre

Test Procedures:

1. There are 7 possible bringp procedures:

a. The UUT has VIF field PD_Port_Tsgteo Consumer Only. The Tester behaves as a
Source only and iuns bringup procedure with the UUT as a Sink COMMON.PROC.BU.2

b. The UUT has VIF field PD_Port_Type s€otasumer/Providereach test under this
sectionneedsto be mn twice, first time he Tester behaves assmurceonly and it runs
bring-up procedure with the UUT @sSink COMMON.PROC.BWe&tond time the
Tester behaves asRrovider/Consumeand it runs bringup procedure with the UUT as
aSource COMMON.PROC.B(luatRole Power bit B9 in the single PDO is setlb).

c. The UUas VIF field PD_Port_Type set to Provider Only. The Tester behaves as a Sink
only and itruns bringup procedure with the UUT as a Source COMMON.PROC.BU.1.

d. The UUT has VIF field PD_Port_Type sBtdeider/Consumereach test under this
sectionneedsto be un twice, first time the Tester behaves a€ansumer/Provideand
it runs bringup procedure with the UUT as3Snk COMMON.PROC.B;Jsecond time
the Tester behaves asSink Onland it runs bing-up procedure with the UUT as a
Source COMMON.PROC .B(huatRole Power bit B29 in the single PDO is séblo

e. The UUT has VIF field PD_Port_Type set to DRP, each test under this sectin heed
run twice, first time the Tester behaves aSaurceonly and it runs bringip procedure
with the UUT as Sink COMMON.PROC.BWe&tond time the Tester behaves aSiak
only and it runs bringip procedure with the UUT asSource COMMON.PROC.BU.1
(DuatRok Power bit B29 in the single PDO is set to Ob).

f. The UUT has VIF fieWdF_Product_Typset to Cable. Ae Tester runs bringp
procedure with the UUT as a Cable Plug COMMON.PROC.BU.3
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g. The UUT has VIF field VIF_Product_type set to Port Product and PD_posetyo
eMarker. The Tester runs briagp procedure with the UUT as a VPD
COMMON.PROC.BU.10

h. The UUT has VIF field PD_Port_Type set to DRP, Consumer/Provider or Consumer only,
and VIF parameter Captive_Cable is set to aBYIF parametegMarkedCaptive Cable
is setto YES*. The Tester runs bringp procedure with the UUT as a Sink UUT for
Captive Cable Test COMMON.PROC.BU.6.

i. The UUT has VIF field PD_Port_Type set to Provider/Consumer or Provider only, and VIF
parameter Captive_Cable is set to Y&#lVIF parameteeMarkedCaptive Cablés set
to YES*. The Tester runs bringp procedure with the UUT as a Source UUT for Captive
Cable Test COMMON.PROC.BU.11.

2. The Testesends the first chunk of a chunked extended message to the UUT

a. Chunked bit=1

b. Data Sizdield set to 2®

c. Message Type setto 11111b

d. Bytes 0 to 29 of data block contain increenting valuegmod 256)starting at 0x00

3. The tester checks the response

a. Ifthe UUT is a Cable Plug, the Tester check the response:

[TEST.PD.PROT.ALL3.5#1]
i. Thecheck fails if the UUT does not respond with either Ignore or a request for a
Chunk of Data Block message.
ii. Ifthe message ignored the test ends here.
The check fails if VIF field Chunking_Implemented = YES
iii. If arequest for a Chunk of a Data Blocleizived
1. The check fails if the request for a Chunk of a Data Block is not received
within tChunkReceiverRequest max
2. The check fails if VIF field Chunking_Implemented = NO
b. Ifthe UUT is a Source or Sitthe Tester check the responsgEST.PD.PROT.ALL3.5#2
i. The check fails if Sink or Source UUT does not respond with either
Not_Supported or a request for a Chunk of Data Block message.
ii. IfaNot_Supported messaggreceived the test ends here.
1. The check fails if VIF fiethunking_ImplementedSOR= YES
2. The check fails if Not_Supported messagrot received between
tChunkingNotSupported min and tChunkingNotSupported max
iii. If arequest for &€hunk otthe Data Block is received
1. The check fails drequest for aChunk of a Data Blod& not received
within tChunkReceiverRequest max
2. The check fails WIF field Chunking_Implemente8OR=-NO

c. Thecheck fails if this is not thiirst chunkandthe UUT does not respond with a request
for chunk messagdfthe UUT does not respond with a request for chunk message, the
test stops hereElseupon receipt ofa requestresponse from the UUThe Tester sends
the requested chunk to the UUThis step is repeated until the Tester has sent all 10
chunk messaged3he Testerunsthe followingadditional checken the request chunk
message[TEST.PD.PROT.ALL3.5#

i. For Message Header
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1. Bit 15 Extended bit=1
2. . A (& NumbénpfData Objects =1
3. . A ( &Messxge Type = 11111b
ii. For Extended Message Header
1. Bitsmn Xmm / Kdzy1 bdzYoSNI T ySEG OKdzy]
2. Bit 10 Request Chunk = 1
3. .AdGa yXxn S5FGF {ATS T n
4. The Tester chedilsif:
a. The UUT is a Source or Sink, and it does not adat Supportednessagevithin
tReceiverResponsater it has requested th&0 chunkmessages.
b. The UUT is a Cable Marker, and it does not ignore the completed Extended message

[TEST.PD.PROT.ALLg 5#

TEST.PD.PROT.ALCRNkSenderResponseTimer Timeout
DescriptioniThe Tester verifies that the UUT recovers correctly after the Testesstepding chunked
messages in the middle.

Test Specific Tester BehavillifA

Test Conditions:

Consumer Provider DRP, C/P, FreeCable VPD

Only Only P/C Captive
Cable St
Only
eMarker

RewBChkdsre

Test Procedures:

1. There are 7 possible bringp procedures:

a. The UUT has VIF field PD_Port_Tsgte¢o Consumer Only. The Tester behaves as a
Source only and iuns bringup procedure with the UUT as a Sink COMMON.PROC.BU.2

b. The UUT has VIF field PD_Port_Type s€otwsumer/Providereach test under this
section need to beun twice, first time the Tester behaves aSaurceonly and it runs
bring-up procedure with the UUT a@sSink COMMON.PROC.BWetond time the
Tester behaves asRrovider/Consumeand it runs bringup procedure with the UUT as
aSource COMMON.PROC.B(DuatRole Power bit B29 in the single PDO is sébjo
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c. The UUas VIF field PD_Port_Type set to Provider Only. The Tester behaves as a Sink
only and itruns bringup procedure with the UUT as a Source COMMON.PROC.BU.1.

d. The UUT has VIF field PD_Port_Tsgteto Provider/Consumereach test under this
section need to beun twice, first time the Tester behaves a€ansumer/Provideand
it runs bringup procedure with the UUT as3nk COMMON.PROC.BJsecond time
the Tester behaves asSink Onlyand itruns bringup procedure with the UUT as a
Source COMMON.PROC.B(huatRole Power bit B29 in the single PDO is sébjo

e. The UUT has VIF field PD_Port_Type set to DRP, each test under this sectsio heed
run twice, first time the Tester behaves aSaurceonly and it runs bringip procedure
with the UUT as Sink COMMON.PROC.BWégtond time the Tester behaves aSiak
only and it runs bringip procedure with the UUT asSource COMMON.PROC.BU.1
(DualRok Power bit B29 in the single PDO is set to 0Ob).

f. The UUT has VIF fieldF_Product_Typset to Cable. Ae Tester runs bringp
procedure with the UUT as a Cable Plug COMMON.PROC.BU.3

g. The UUT has VIF field VIF_Product_type set to Port Product and PD_osetyo
eMarker. The Tester runs bring procedure with the UUT as a VPD
COMMON.PROC.BU.10

h. The UUT has VIF field PD_Port_Type set to DRP, Consumer/Provider or Consumer only,
and VIF parameter Captive_Cable is set to &BYIF parametegMarkedCaptive Cable
is setto YES* . The Tester runs bringp procedure with the UUT as a Sink UUT for
Captive Cable Test COMMON.PROC.BU.6.

i. The UUT has VIF field PD_Port_Type set to Provider/Consumer or Provider only, and VIF
parameter Captive_Cable is set to Y& VIF parameteeMarkedCaptive Cablés set
to YES*. The Tester runs bringp procedure with the UUT as a Source UUT for Captive
Cable Test COMMON.PROC.BU.11.

2. The Testesends the first chunk of a chunked extended message to the UUT

a. Chunked bit=1

b. Data Sizdield set to 2®

c. Message Type setto 11111b

d. Bytes 0 to 29 of data block contain incraenting valuegmod 256)starting at 0x00

3. The tester checks the response

a. Ifthe UUT is a Cable Plug, the check fails if the UUT does not respond with eithrer Ig
or a request for a Chunk of Data Block messpgeST.PD.PROT.ALL3.6#1]

b. Ifthe UUT is a Source or Sitlie Tester checks respongéEST.PD.PROT.ALL3.6#2

i. The check fails Bink or Source UUT does not respond with either
Not_Supported oa request ér a Chunk of Data Block message.
ii. The check fails & Not_Supported message receivaddit is not received
between tChunkingNotSupported min and tChunkingNotSupported max
iii. The check fails & request for a Chunk of a Data Block is receiardijt is not
received within tChunkReceiverRequest max.

c. The test stops here if the UUT does not respond with a request for chunk message.
Upon receipt ofa requestresponse from the UUThe Tester sends the requested chunk
to the UUT This step is repeated unthé Tester has sent 4 chunk messagedit
intentionally does not send theé'schunkmessageo the UUT.
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d. The Testerunsthe followingadditional checkghe request chunk message
[TEST.PD.PROT.ALL3.6#3
i. For Message Header
1. Number of Data Objects = 1
2. Message Type = 11111b
ii. For Extended Message Header
1. . Ad&a mnXmm [/ Kdzyl bdzyoSNI I ySEiG OKdzy|
2. Bit 10 Request Chunk = 1
3. .Ada yxXxn S5FGF {ATS T n
4. The Tester waits for tChunkSenderResponse max +ahdhthen it sends the first chunk
message to the UUT.
5. The tester checks the response
a. Ifthe UUT is a Cable Plug, the check fails if the UUT does not respond with either Ignore
or a request for a Chunk of Data Block messageST.PD.PROT.ALLZ] 6#
b. If the UUT is a Source or Sink, thester checks the responseEST.PD.PROT.ALLS].6#
i. The check fails Bink or Source UUT does not respond with either
Not_Supported oa request for a Chunk of Data Block message.
ii. The check fails & Not_Supported message ®eed, it is not received between
tChunkingNotSupported min and tChunkingNotSupported max
iii. The check fails & request for a Chunk of a Data Block is received, it is not
received within tChunkReceiverRequest max.
c. Upon receipt of the response from the UUhe Tester sends the requested chunk to
the UUT
d. The Testerunsthe followingadditional checks on the request chunk message
[TEST.PD.PROT.ALLE].6#
i. For Message Header
1. Number of Data Objects = 1
2. Message Type = 11111b
ii. For Extended Message Header
1. Bits1&X MM / Kdzy1 bdzYoSNI T ySEG OKdzyl Ay I
2. Bit 10 Request Chunk =1
3. .AGa&a yXn 5FGF {ATS T n

TEST.PD.PROT.ALL3.7 Security Messages Supported
DescriptionThe Tester verifiethe support of security messages is as specified in/iike

Test Specifigester BehaviolN/A

Test Conditions:

Consumer Provider DRP, C/P, FreeCable VPD
Only Only P/C Captive

Cable St
Only
eMarker
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Test Procedures:

1. There are 7 possible bringp procedures:

a.

The UUT has VIF field PD_Port_Tsgteo Consumer Only. The Tester behaves as a
Source only and iuns bringup procedure with the UUT as a Sink COMMON.PROC.BU.2
The UUT has VIF field PD_Port_Type s€otassumer/Providereach test under this
sectionneedsto be mn twice, first time the Tester behaves aSaurceonly and it runs
bring-up procedure with the UUT a@sSink COMMON.PROC.BW&tond time the

Tester behaves asRrovider/Consumeand it runs bringup procedure with the UUT as
aSource COMMON.PROC.B(bualRole Power bit B29 in the single PDO is sébjo

The UUhas VIF field PD_Port_Type set to Provider Only. The Tester behaves as a Sink
only and itruns bringup procedure with the UUT as a Source COMMON.PROC.BU.1.
The UUT has VIF field PD_Port_Tsgteo Provider/Consumereach test under this
sectionneedsto be mun twice, first time the Tester behaves a€ansumer/Provideand

it runs bringup procedure with the UUT as3nk COMMON.PROC.B;Jsecond time

the Tester behaves asSink Onland itruns bringup procedure with the UUT as a

Source COMMON.PROC .B(lbuatRole Power bit B29 in the single PDO is sébjo

The UUT has VIF field PD_Port_Type set to DRP, each test under this sectiin heed

run twice, first time the Tester behaves @aSourceonly and it runs bringip procedure

with the UUT as Sink COMMON.PROC.Bldetond time the Tester behaves aSiak

only and it runs bringup procedure with the UUT asSource COMMON.PROC.BU.1
(DuatRole Power bit B29 in the single PDO igséb).

The UUT has VIF fieldF_Product_Typset to Cable. fie Tester runs bringp

procedure with the UUT as a Cable Plug COMMON.PROC.BU.3

The UUT has VIF field VIF_Product_type set to Port Product and PD_Port_type set to
eMarker. The Tester rurwing-up procedure with the UUT as a VPD
COMMON.PROC.BU.10

The UUT has VIF field PD_Port_Type set to DRP, Consumer/Provider or Consumer only,
and VIF parameter Captive_Cable is set to aiBYIF parametegMarkedCaptive Cable

is set to YES*. The Tester runs bringp procedure with the UUT as a Sink UUT for
Captive Cable Test COMMON.PROC.BU.6.

The UUT has VIF field PD_Port_Type set to Provider/Consumer or Provider only, and VIF
parameter Captive_Cable is set to Y&, VIF panmeter eMarkedCaptive Cablés set
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to YES*. The Tester runs bringp procedure with the UUT as a Source UUT for Captive
Cable Test COMMON.PROC.BU.11.
2. TheTestersends &ecurity_Requeshessage, in whicBRQDBs set to {081, 0x81, 0x00,
0x00} to the UUT
3. The Tester checks the response:
a. If VIF fieldSecurity_Msgs_SupportédSOPjs set toNQ, the Testerchecks that the UUT
repliesNot_Supported (iVIF fieldVIF_Product_Typeot set to Cablgor Ignored (if VIF
field VIF_Product_Typset to Cablg The test stops heréTEST.PD.PROT.ALL3. 7#1
b. If VIF fieldSecurity_Msgs_SupportédSOPijs set to YE$he Tester checks a
Security_Response message is received within tDigestdiéfestent values for
Unchunkedand Chunked. [TEST.PD.PROT.ALLJ.7this case, the UUT shall alam
AuthenticationCompliance tests in CV

5.2 Test Procedures for Souraad SinlCapable UUST

5.2.1 PD2 and PD3 Modes
None

5.2.2 PD3 Mode
The tests in thisubsection are run onlyn PD3 mode.

The tests in this subsection are applicable to UUT with VIRMi€ldProduct_Typset to Port

i This section uses the following behavior, except where defindaé et Specific Tester BehaviraTest
ProcedureThe Tester supports both Power Roles bugslaot toggle (ie, a Provider/Consumer or
Consumer/Provider)

The Tester alway®plies with an Accept messagea DR_Swapmessage

The Tester alway®jects PR_Swap COMMON.PROC.PD.5

The Tester always accepts VCONN_Swap COMMON.PROC.PD.6

The Tester alwayspvides a NAK response for Discover Identity COMMON.PR@C.PD.
The Tester always provides a NAK responsBifsgover SVIDs COMMON.PROC.PD.8

= =4 =48 -4 4

TEST.PD.PROT.PORG8t_Battery StatuResponse
DescriptionThe Tester verifies that th8ourceUUTresponds correctly tGet_Battery Statumessage

Test Specific Tester BehavilsifA

Test Conditions:

Consumer Provider DRP, C/P,
Only Only P/C

RewBChkdsre n

>
1> 13

RevZhkdnk

Test Procedures:
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1. There are ossible bringup procedures:
a. The UUT has VIF field PD_Port_Type set to Consumer Only. The Tester behaves as a
Source only and iuns bringup procedure with the UUT as a Sink COMMON.PROC.BU.2
b. The UUT has VIF field PD_Port_Type s€bimsumer/Providerach test under this
sectionneedsto be un twice, first time the Tester behaves aSaurceonly and it runs
bring-up procedure with the UUT a@sSink COMMON.PROC.BW&tond time the
Tester behaves asRrovider/Consumeand it runs bringup procedurewith the UUT as
aSource COMMON.PROC.B(uatRole Power bit B29 in the single PDO is sébjo
c. The UUas VIF field PD_Port_Type set to Provider Only. The Tester behaves as a Sink
only and itruns bringup procedure with the UUT as a Source COMMOXIPRU. 1.
d. The UUT has VIF field PD_Port_Type sBtdoider/Consumereach test under this
sectionneedsto be mun twice, first time the Tester behaves a€ansumer/Provideand
it runs bringup procedure with the UUT asSnk COMMON.PROC.BJsecond tine
the Tester behaves asSink Onlyand it runs bringup procedure with the UUT as a
Source COMMON.PROC .B(lbuatRole Power bit B29 in the single PDO is sébjo
e. The UUT has VIF field PD_Port_Type set to DRP, each test under this sectiio beed
run twice, first time the Tester behaves aSaurceonly and it runs bringip procedure
with the UUT aa Sink COMMON.PROC.Bdegtond time the Tester behaves aSiak
only and it runs bringip procedure with the UUT asSource COMMON.PROC.BU.1
(DuatRole Power bit B29 in the single PDO is set to Ob).
2. The UUT has VIF field PD_Port_Type set to DRP, each test under this sectiio heagh
twice, first time the Tester behaves asaurceonly and it runs bringip procedure with the
UUT aa Sikk COMMON.PROC.BtJs2cond time the Tester behaves aSiakonly and it runs
bring-up procedure with thélThe Tester sends a Get_Source_Cap_Extended message to the
UUT.
3. The check fails if the UUT does not send either Not_Supported or Source_Capabititiededx
message[TEST.PD.PROT.PORT3.1#1
4. The Tester sends a Get_Battery Status message to the UUT, with Battery Status Ref field set to
0.
5. The check fails if the UUT does not send either Not_Supported or Battery Status message.
[TEST.PD.PROT.PORTZ3.1#2
6. Ifthe UUT has semMot_Supportedas a response to Get_Battery Stattise Tester checkthe
response[TEST.PD.PROT.PORT3.1#3
a. The check fails ihe UUT has sent Source_Capabilities_ Extended measayeesponse
to Get_Source_Cap_Extendadd theNumber of Batteries/Battery Slots field in the
messagéhas nonzero value
b. The check fails if th6UT has sent Not_Supported message response to
Get_Source_Cap_Extendaddthe values of VIF fieldNum_Fxed_Batteries and
Num_Swappable Battery Slasenon-zero.
7. The Tester runs the following additional field checks for Batt®tgtus message:
[TEST.PD.PROT.PORT3.1#4
a. Bits 7X0 of the BSDO are 0
b. Battery Info field:
i. Bits 7..4 (Reserved) are 0
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ii. Bit 0 (Invdid Battery Reference field):
1. If Source_Capabilities_Extended is received as a response to
Get_Source_Cap_Extended, check against Number of Batteries/Battery
Slots field in the message
2. (Check against VIF fields Num_Fixed_Batteries and
Num_Swappable_Batterylots
iii. If Bit O (Invalid Battery Reference bit) is Ob and Battery Status Ref field (in the
Get_Battery_Status Message) has a value betw@and 3, then check that the
Bit 1 (Battery is Present bit) is set to 1b
iv. If Bit O (Invalid Battery Referenbd) is1b, then check thattte Bit 1 Battery is
Presentbit) is set to Ob
v. LT A0 m o0.FGGSNER A& tNBaSyid oAaAluv A&
Charging Status field) is not 11b
vi LT A0 M oO0.FGOSNR A& tNBaSy{Baewyio A
Charging Status field) is 00b
8. Rerun steps 6 and 7 with Battery Status Ref (in the Get_Battery Status message)Gét to 1

Q¢

TEST.PD.PRPORT2 Invalid Battery Status Reference
DescriptionThe Testersends a Get_Battery Statosessage with an invalid battery reference to the
UUTand verifies correct field values in the response message.

Test Specific Tester BehavilsifA

Test Conditions:

Consumer Provider DRP, C/P,

Only Only P/C

ReBChkdsre n

15
135

RevZhkdbnk

TestProcedures:

1. There are 5 possible bringp procedures:

a. The UUT has VIF field PD_Port_Type set to Consumer Only. The Tester behaves as a
Source only and iuns bringup procedure with the UUT as a Sink COMMON.PROC.BU.2

b. The UUT has VIF field PD_Port_Types€onsumer/Providereach test under this
sectionneedsto be mn twice, first time the Tester behaves aSaurceonly and it runs
bring-up procedure with the UUT @sSink COMMON.PROC.BWetond time the
Tester behaves asRrovider/Consumeand itruns bringup procedure with the UUT as
a Source COMMON.PROC.B(uatRole Power bit B29 in the single PDO is sébjo

c. The UUas VIF field PD_Port_Type set to Provider Only. The Tester behaves as a Sink
only and itruns bringup procedure with the UT as a Source COMMON.PROC.BU.1.

d. The UUT has VIF field PD_Port_Type sBtdeider/Consumereach test under this
sectionneedsto be un twice, first time the Tester behaves a€ansumer/Provideand
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it runs bringup procedure with the UUT as3nk COMMON.PROC.B8).second time
the Tester behaves asSink Onlyand it runs bringup procedure with the UUT as a
Source COMMON.PROC B(lbuatRole Power bit B29 in the single PDO is sébjo

e. The UUT has VIF field PD_Port_Tsgtdo DRP, each test under this section netede
run twice, first time the Tester behaves aSaurceonly and it runs bringip procedure
with the UUT as Sink COMMON.PROC.BUWégtond time the Tester behaves aSiak
only and it runs bringip procadure with the UUT as &ource COMMON.PROC.BU.1
(DuatRole Power bit B29 in the single PDO is set to Ob).

2. The UUT has VIF field PD_Port_Type set to DRP, each test under this sectiio bheagn
twice, first time the Tester behaves aSaurceonly andit runs bringup procedure with the
UUT as Sink COMMON.PROC.B4etond time the Tester behaves aSiakonly and it runs
bring-up procedure with thel'he Tester sends a Get_Source_Cap_Extended message to the
UUT.

3. The check fails if the UUT does nota@either Not_Supported or Source_Capabilities_Extended
message[TEST.PD.PROT.PORT3.2#1

4. The Tester sends a Get_Battery_Status message with Battery Status Ref field set to 8.

5. The check fails if the UUT does not send either Not_Supported or Battery Status message.
[TEST.PD.PROT.PORT3.2#2

6. Ifthe UUT has semMot_Supportedas a response to Get_Battery Status, Trester check the
response[TEST.PD.PROT.PORT3.2#3

a. The check failg the UUT has sent Source_Capabilities_Extended measayessponse
to Get_Source_Cap_Extendadd theNumber of Batteries/Battery Slots field in the
messagéias nonzero value

b. The check fails ihe UUT has sent Not_Supported messag@a response to
Get_Source_Cap_Extendand thevalues of VIF fieldNum_Fixed_Batteries and
Num_Swappable Battery Slasenon-zero.

7. The Tester runs the ftowing additional field checks for Battery Status message:
[TEST.PD.PROT.PORT3.2#4

a. Bits 7..0 of the BSDO are 0

b. Battery Info field:

i. Check that Bit O (Invalid Battery Reference field) is 1b
ii. Check thatBits 7..1 are O

TEST.PD.PROT.PORG8t_BatteryCap Response
DescriptionThe Tester verifies that th8ourceUUTresponds correctly t&et_Battery Camessage

TestSpecific Tester Behavidi/A

TestConditions:

Consumer Provider DRP, C/P,

Only Only 2
ReBChkdbre n n
Rev3UnchkdSrc n n
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Test Procedures:

1. There are 5 possible bringp procedures:
a. The UUT has VIF field PD_Port_Type set to Consumer Only. The Tester behaves as a

b.

Source only and iuns bringup procedure with the UUT as a Sink COMMON.PROC.BU.2
The UUT has VIF field PD_Port_Type s€otassumer/Providereach test under this
sectionneedsto be mn twice, first time the Tester behaves aSaurceonly and it runs
bring-up procedure with the UUT a@sSink COMMON.PROC.BW&tond time the

Tester behaves asRrovider/Consumeand it runs bringup procedure with the UUT as
aSource COMMON.PROC.B(uatRole Power bit B29 in the single PDO is sébjo

The UUhas VIF field PD_Port_Type set to Provider Only. The Tester behaves as a Sink
only and itruns bringup procedure wth the UUT as a Source COMMON.PROC.BU.1.
The UUT has VIF field PD_Port_Type sBtdwider/Consumereach test under this
sectionneedsto be mn twice, first time the Tester behaves a€ansumer/Provideand

it runs bringup procedure with the UUT asSnk COMMON.PROC.BJsecond time

the Tester behaves asSink Onlyand it runs bringup procedure with the UUT as a

Source COMMON.PROC .B(lbuatRole Power bit B29 in the single PDO is sébo

The UUT has VIF field PD_Port_Type set to DRP, eadndestthis section neesto be

run twice, first time the Tester behaves aSaurceonly and it runs bringip procedure

with the UUT as Sink COMMON.PROC.BWé&tond time the Tester behaves aSiak

only and it runs bringup procedure with the UUT asSource COMMON.PROC.BU.1
(DuatRole Power bit B29 in the single PDO is set to Ob).

2. The UUT has VIF field PD_Port_Type set to DRP, each test under this sectiio heagh
twice, first time the Tester behaves asaurceonly and it runs bringup procedire with the
UUT aa Sink COMMON.PROC.BWgtond time the Tester behaves aSiakonly and it runs
bring-up procedure with théThe Tester sends a Get_Source_Cap_Extended message to the

UUT.

3. The check fails if the UUT does not send either Not_Support&burce_Capabilities Extended
message[TEST.PD.PROT.PORT3.3#1

4. The Tester sends a Get_Battery Cap message to the UUT, with Battery Cap Ref field set to 0.

5. The Tester checks the resporiS&ST.PD.PROT.PORT3.3#2

a.

b.

If either Num_Fixed_Batteries is not set to 0 or Num_Swappable_Battery_Slots is not
set to 0,the Tester checks that thdUTsends Battery Capabilities message
Otherwise, the Tester checks that the UUT sesitiser:
i. Not_Supportedor
ii. A Battery_Capabilities messagéh:
1. VID field set to FFFF
2. The Invalid Reference bit set to 1.
3. The reserved bits set to 0.

6. The Tester runs the following additional field checks for Battery Capabilities message:
[TEST.PD.PROT.PORT3.3#3
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a. Battery Type field:
i. Check that Bit O (Invalid Bary Reference field) matches:
1. If Source_Capabilities_Extended is received as a response to
Get_Source_Cap_Extended, check against Number of Batteries/Battery
Slots field in the message
2. If Not_Supported message is received as a response to
Get_Source_Cajextended, check against VIF fields
Num_Fixed_Batteries and Num_Swappable_Battery_Slots
i. / KSO1 G4KIFG . Ada mXTt IINB n
7. Rerun steps 6 and 7 with Battery Cap Ref (in the Get_Battery Capabilities message)sét to 1

TEST.PD.PRPDR3 4 Invalid Battery Capabilities Reference
DescriptionTheTestersends a Get_BatterfCapabilitiesnessage with an invalid battery reference to
the UUTand verifies correct field values in the response message.

Test Specific Tester BehavibifA

TestConditions:

Consumer Provider DRP, C/P,

Only Only P/C
RewBChkdbre n n
Rev3UnchkdSrc n n

RevZhkdbnk
Rev3UnchkdSnk

15 130

Test Procedures:

1. There are 5 possible bringp procedures:

a. The UUT has VIF field PD_Port_Tsgteo Consumer Only. The Tester behaves as a
Source only and iuns bringup procedure with the UUT as a Sink COMMON.PROC.BU.2

b. The UUT has VIF field PD_Port_Type s€otasumer/Providereach test under this
sectionneedsto be mn twice, first time he Tester behaves asSmurceonly and it runs
bring-up procedure with the UUT @sSink COMMON.PROC.BWetond time the
Tester behaves asRrovider/Consumeand it runs bringup procedure with the UUT as
a Source COMMON.PROC.B(lhuatRole Power bit B9 in the single PDO is setlb).

c. The UUTas VIF field PD_Port_Type set to Provider Only. The Tester behaves as a Sink
only and itruns bringup procedure with the UUT as a Source COMMON.PROC.BU.1.

d. The UUT has VIF field PD_Port_Type sBtéwider/Conamer, each test under this
sectionneedsto be un twice, first time the Tester behaves a€ansumer/Provideand
it runs bringup procedure with the UUT asSnk COMMON.PROC.B;Jsecond time
the Tester behaves asSink Onlyand it runs bringup procedire with the UUT as a
Source COMMON.PROC .B(uatRole Power bit B29 in the single PDO is sébjo
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e. The UUT has VIF field PD_Port_Type set to DRP, each test under this sectidin heed
run twice, first time the Tester behaves aSaurceonly and itruns bringup procedure
with the UUT asa Sink COMMON.PROC.BWe&tond time the Tester behaves aSiak
only and it runs bringip procedure with the UUT asSource COMMON.PROC.BU.1
(DuatRole Power bit B29 in the single PDO is set to Ob).
2. The UUT ha¥IF field PD_Port_Type set to DRP, each test under this sectioatodszliun
twice, first time the Tester behaves asaurceonly and it runs bringip procedure with the UUT
asa Sink COMMON.PROC.BWg&tond time the Tester behaves aSiakonly and it runs bring
up procedure with théThe Tester sends a Get_Source_Cap_Extended message to the UUT.
3. The check fails if the UUT does not send either Not_Supported or Source_Capabilities_Extended
message[TEST.PD.PROT.PORT3.4#1
4. The Tester sends a Get_Battery Cap message to the UUT, with Battery Cap Ref fiéld set to
5. The check fails if the UUT does not send either Not_Supported or Battery Capabilities message.
[TEST.PD.PROT.PORT3.4#2
6. The Tester runs theoflowing additional field checks for Battery Capabilities message:
[TEST.PD.PROT.PORT3.4#3
i. VID field set to FFFF
ii. The Invalid Reference bit set to 1.
iii. The reserved bits set to 0.

TEST.PD.PROT.PORG8t5County Cales Response
DescriptioniThe Tester verifies that the Source UUT responds correctly to@aemntry Codesnessage

Test Specific Tester BehavilifA

Test Conditions:

Consumer Provider DRP, C/P,
Only Only P/C

RewBChkdbre

Rev3UnchkdSrc
RevZhkdbnk
Rev3UnchkdSnk

Test Procedures:

1. There are 5 possible bringp procedures:

a. The UUT has VIF field PD_Port_Type set to Consumer Only. The Tester behaves as a
Source only and iuns bringup procedure with the UUT as a SB®MMON.PROC.BU.2

b. The UUT has VIF field PD_Port_Type s€oiwsumer/Providereach test under this
sectionneedsto be mn twice, first time the Tester behaves aSaurceonly and it runs
bring-up procedure with the UUT @sSink COMMON.PROC.BWetond time the
Tester behaves asRrovider/Consumeand it runs bringup procedure with the UUT as
a Source COMMON.PROC.B(lbuatRole Power bit B29 in the single PDO is céb).
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