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LIMITED COPYRIGHT LICENSE   

THE USB 3.0 PROMOTERS GRANT A CONDITIONAL COPYRIGHT LICENSE UNDER THE COPYRIGHTS 

EMBODIED IN THE USB POWER DELIVERY SPECIFICATION TO USE AND REPRODUCE THE SPECIFICATION 

FOR THE SOLE PURPOSE OF, AND SOLELY TO THE EXTENT NECESSARY FOR, EVALUATING WHETHER TO 

IMPLEMENT THE SPECIFICATION IN PRODUCTS THAT WOULD COMPLY WITH THE 

SPECIFICATION.  WITHOUT LIMITING THE FOREGOING, USE THE OF SPECIFICATION FOR THE PURPOSE OF 

FILING OR MODIFYING ANY PATENT APPLICATION TO TARGET THE SPECIFICATION OR USB COMPLIANT 

PRODUCTS IS NOT AUTHORIZED.  EXCEPT FOR THIS EXPRESS COPYRIGHT LICENSE, NO OTHER RIGHTS OR 

LICENSES ARE GRANTED, INCLUDING WITHOUT LIMITATION ANY PATENT LICENSES.  IN ORDER TO 

OBTAIN ANY ADDITIONALY INTELLECTUAL PROPERTY LICENSES OR LICENSING COMMITMENTS 

ASSOCIATED WITH THE SPECIFICATION A PARTY MUST EXECUTE THE USB 3.0 ADOPTERS 

AGREEMENT.  NOTE: 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. 

INTELLECTUAL PROPERTY DISCLAIMER 
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INCLUDING ANY WARRANTY OF MERCHANTABILITY, NON-INFRINGEMENT, OR FITNESS FOR ANY 

PARTICULAR PURPOSE. THE AUTHORS OF THIS SPECIFICATION DISCLAIM ALL LIABILITY, 

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

IMPLEMENTATION OF INFORMATION IN THIS SPECIFICATION. THE PROVISION OF THIS 

SPECIFICATION TO YOU DOES NOT PROVIDE YOU WITH ANY LICENSE, EXPRESS OR IMPLIED, BY 

ESTOPPEL OR OTHERWISE, TO ANY INTELLECTUAL PROPERTY RIGHTS. 

Please send comments via electronic mail to techsup@usb.org 

For industry information, refer to the USB Implementers Forum web page at http://www.usb.org   
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1 Introduction 
This document specifies USB-IF compliance tests for a USB PD3.1 device. This test specification covers 

USB-IF testing for compliance with the requirements in Chapters 5-8 and 10 in the USB PD2.0 and PD3.1 

Specifications.  

The following documents as well as any other tests mandated by the USB-IF may be applicable to a USB 

PD3.0 device: 

- USB Type-C Functional Test Specification  

- USB Type-C and PD Source Power Test Specification 

- USB Command Verifier Compliance Test Specification 

- USB 2.0 Electrical Test Specification 

This document is organized as followed: 

- Chapter 2 describes the common test procedures and checks that would be repeated in the 

tests described in the subsequent chapters. 

- Chapter 3 describes tests that primarily cover Chapter 5 requirements in the USB PD2.0 and 

PD3.1 Specifications. 

- Chapter 4 describes tests that primarily cover Chapters 6, 8 and 10 requirements in the USB 

PD2.0 and PD3.1 Specifications. 

- Chapter 5 describes tests that primarily cover Chapter 7 requirements in the USB PD2.0 and 

PD3.1 Specifications. 

 

1.1 Overview 
The Tester runs tests applicable to the UUT in Chapter 3-5. The UUT applicability is determined by the 

VIF fields, and it is provided ŀǘ ǘƘŜ ōŜƎƛƴƴƛƴƎ ƻŦ ŜŀŎƘ ǎǳōǎŜŎǘƛƻƴ ŜΦƎΦ άThe tests in this subsection are 

applicable to UUT with VIF field VLCψtǊƻŘǳŎǘψ¢ȅǇŜ ǎŜǘ ǘƻ tƻǊǘέΦ 

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

The applicability of common check for a given PD message is provided in Check Applicability e.g. 

Message Header check (COMMON.CHECK.PD.2) ƛǎ ŀǇǇƭƛŎŀōƭŜ ǘƻ άŀƭƭ t5 ƳŜǎǎŀƎŜǎ ŜȄŎŜǇǘ GooŘ/w/έΦ 

The applicability of common procedure is provided in Procedure Applicability e.g. unless otherwise 

specified, the Tester runs this procedure (COMMON.PROC.PD.2) whenever receiving Get_Source_Cap 

message from the UUT. The exceptions are provided either in the test steps or Test Specific Tester 

Behavior. 

The Tester runs all the steps as described in the test (in Chapter 3-5) and the common procedure (in 

Section 2.3) unƭŜǎǎ ǘƘŜ ŎƻƴŘƛǘƛƻƴ ŦƻǊ άǘƘŜ ǘŜǎǘ ǎǘƻǇǎ hereέ ƛǎ ǎŀǘƛǎŦƛŜŘΦ ¢ƘŜ ǘŜǎǘ ŘƻŜǎ ƴƻǘ ǎǘƻǇ ǿƘŜƴ ŀ 

check fails. 

In summary: 

- Bring-up Procedures in Section 2.2 are used to start the tests in Chapter 3-5 

- Common Checks in Section 2.1 are used in all the tests depending on the Check Applicability 
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- Common Procedures in Section 2.3 are used in all the tests depending on the Procedure 

Applicability and exceptions provided in the test. 

- The test does not stop until the last step or ǘƘŜ ŎƻƴŘƛǘƛƻƴ ŦƻǊ άǘƘŜ ǘŜǎǘ ǎǘƻǇǎ hereέ ƛǎ ǎŀǘƛǎŦƛŜŘ 

 

1.2 Terms and Abbreviations 
Tester is the instrument used for running the test procedures and checks. 

Unit Under Test (UUT) is the product undergoing the test procedures and checks. 

1.2.1 The types of UUTs 
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. 

Table 1 UUT Types 

  VIF Product 
Type 

PD Port Type Product Type Captive 
Cable 

Captive 
Cable Is 
eMarked 

Certification 
Type 

SOP P 
Capable 

DRP  Port Product DRP - Any  Any Any Any 

Provider 
Only 

Port Product Provider Only  -  Any Any Any Any 

Consumer 
Only  

Port Product Consumer 
Only 

- Any Any Any Any 

Provider/ 
Consumer 

Port Product Provider/ 
Consumer 

- Any Any Any Any 

Consumer/ 
Provider  

Port Product Consumer/ 
Provider  

- Any Any Any Any 

Free Cable Cable  - Passive Cable, 
Active Cable 

- - EndProduct YES 

eMarked 
Captive 
Cable* 

Port Product Any except  
eMarker 

Passive Cable, 
Active Cable 

YES YES Any YES 

VPD Port Product eMarker Vconn 
Powered 
Device 

YES - Any YES 

Si-Only 
eMarker 

Cable  - Passive Cable, 
Active Cable 

- - Silicon YES 

* 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 indicate requiring the Tester to determine whether the UUT has failed to 

comply the mandatory requirement in the base specification.  
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1.3.2 PD2 mode 
The test is running in PD2 mode if the Tester as a Sink sends the first Request message with Message 

IŜŀŘŜǊ .ƛǘǎ тΧс (Specification Revision) set to 01b. 

The test is running in PD2 mode if the Tester as a Source sends the Source Capabilities and Discover 

LŘŜƴǘƛǘȅ ƳŜǎǎŀƎŜǎ ǿƛǘƘ aŜǎǎŀƎŜ IŜŀŘŜǊ .ƛǘǎ тΧс (Specification Revision) set to 01b. 

 

1.3.3 PD3 mode 
The test is running in PD3 mode if the Tester as a Sink sends the first Request message with Message 

IŜŀŘŜǊ .ƛǘǎ тΧс (Specification Revision) set to 10b. 

The test is running in PD3 mode if the Tester as a Source sends the Source Capabilities and Discover 

LŘŜƴǘƛǘȅ ƳŜǎǎŀƎŜǎ ǿƛǘƘ aŜǎǎŀƎŜ IŜŀŘŜǊ .ƛǘǎ тΧс (Specification Revision) set to 10b. 

1.3.4 Revision Alignment 
ΨwŜǾƛǎƛƻƴ ŀƭƛƎƴƳŜƴǘΩ ƳŜŀƴǎ ŀŦǘŜǊ ǊŜǾƛǎƛƻƴ ƛƴǘŜǊƻǇŜǊŀōƛƭƛǘȅ ŎƘŜŎƪ Ƙŀǎ ōŜŜƴ ŘƻƴŜΣ ŀǎ ŘŜǎŎǊƛōŜŘ ƛƴ сΦнΦмΦр 

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 highest and lowest VCONN voltages that the Type-C 

Specification allows. In certain tests they are also tested at the mid-level 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 the Type-C Specification. The values of 

VCONN used for Cable Markers is derived from the Type-C Specification with an additional +/- 0.25V 

ground offset caused by current being supplied from the source. 

 

Table 2 - VCONN Test Voltages 

 Cable 
Markers 

VPDs 

Maximum 5.75V 5.5V 

Mid-level  4.25V 4.25V 

Minimum 2.75V 3.0V 

 

1.4.2 Test Condition Codes 
The majority of the 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 and also in 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, Bring-up Procedures or Common Procedures may 

occur during any Test Condition, but are only reported once, and are therefore not given a specific Test 

/ƻƴŘƛǘƛƻƴ /ƻŘŜΦ 5ǳǊƛƴƎ ǘƘŜ ·a[ ǊŜǇƻǊǘ ǘƘŜ ΨŎƻƴŘƛǘƛƻƴΩ ŜƭŜƳŜƴǘ ǎƘŀƭƭ ōŜ ŘŜŦƛƴŜŘΥ <condition 

conditionID="">. 

 

1.4.2.2 Test Conditions for Ports 

Test Conditions for Ports are a combination of some or all of the following: 

¶ The PD Revision for which the Port is being tested 

¶ Whether the Tester is set to support Unchunked Extended Messages 

¶ Whether the Port is being tested as an initial Source or as an initial Sink 

¶ Whether the test cable has been flipped at the UUT end 

For example, the Code ΨwŜǾо/ƘƪŘ{ǊŎΩ ƳŜŀƴǎ ǘƘŀǘ ǘƘŜ tƻǊǘ ƛǎ ōŜƛƴƎ ǘŜǎǘŜŘ ŦƻǊ t5 wŜǾƛǎƛƻƴ оΣ ǿƛǘƘ ǘƘŜ 

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

1.4.2.3 Test Conditions for Cable Markers or VPDs 

Test Conditions for Free Cables, Captive Cables*, Si-Only eMarker or VPDs are a combination of some or 

all of the following: 

¶ The PD Revision for which the UUT is being tested 

Test Condition Code PD 
Revision 

Tester Supports 
Unchunked 

Extended messages 

Source/Sink FR_Swap Condition Comment 

Rev2Src 2 - Source -  

Rev2Snk 2 - Sink -  

Rev3ChkdSrc 3 No Source -  

Rev3ChkdSnk 3 No Sink -  

Rev3UnchkdSrc 3 Yes Source -  Test is also applicable if VIF 
parameter 
Unchunked_Extended_Mess
ages_Supported is set to 
false 

Rev3UnchkdSnk 3 Yes Sink - Test is alsoapplicable if VIF 
parameter 
Unchunked_Extended_Mess
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, Fig 
B-1 

 

Rev3ChkdSrc5VDC 3 No Source Start with a 5V 
contract, then 
interrupt the DC 
supply using 
Appendix B, Fig B-2 

 

Rev3ChkdSrcHiVAC 3 No Source Start with Highest 
Fixed PDO contract, 
then interrupt the AC 
Mains/Wall Power 
using Appendix B, Fig 
B-1 

 

Rev3ChkdSrcHiVDC 3 No Source Start with Highest 
Fixed PDO contract, 
then interrupt the DC 
supply using 
Appendix B, Fig B-2 
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¶ The VCONN Level from Table 1 which is in use 

¶ Which end of the cable is being tested (not for VPDs or Si-Only eMarker) 

CƻǊ ŜȄŀƳǇƭŜΣ ǘƘŜ /ƻŘŜ ΨwŜǾн±ŎaŀȄ9ƴŘнΩ ƳŜŀƴǎ ǘƘŀǘ ǘƘŜ /ŀōƭŜ aŀǊƪŜǊ ƛǎ ōŜƛƴƎ ǘŜǎǘŜŘ ŦƻǊ t5 wŜǾƛǎƛƻƴ нΣ 

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

*Please note that the simplified ǘŜǊƳ Ψ/ŀǇǘƛǾŜ /ŀōƭŜΩ ƛǎ ǳǎŜŘ ƛƴ ¢Ŝǎǘ /ƻƴŘƛǘƛƻƴǎ ǘŀōƭŜǎ ǘƻ ƳŜŀƴ Ψ/ŀǇǘƛǾŜ 

/ŀōƭŜǎ tǊŜǎŜƴǘƛƴƎ wŀΩΦ 

Table 3 Test Conditions Codes for Cables or VPDs shows the complete list of Test Conditions used for Cable 

Markers or VPDs. 

 

Table 3 Test Conditions Codes for Cables or VPDs 

 Free Cable VPD, Captive Cable, 
Si-Only eMarker 

Test Condition 
Code 

PD 
Revision 

Vconn 
Level 

End1 End2  

Rev2VcMinEnd1 2 Minimum ṉ  ṉ 

Rev2VcMaxEnd1 2 Maximum ṉ  ṉ 
Rev2VcMinEnd2 2 Minimum  ṉ  

Rev2VcMaxEnd2 2 Maximum  ṉ  

Rev3VcMinEnd1 3 Minimum ṉ  ṉ 

Rev3VcMidEnd1 3 Mid-level ṉ  ṉ 
Rev3VcMaxEnd1 3 Maximum ṉ  ṉ 

Rev3VcMinEnd2 3 Minimum  ṉ  

Rev3VcMidEnd2 3 Mid-level  ṉ  

Rev3VcMaxEnd2 3 Maximum  ṉ  

 

1.4.3 ά{ǳǇǇƻǊǘǎ {ǘǊǳŎǘǳǊŜŘ ±5aǎέ 
There are three VIF parameters that determine whether a Port UUT, using SOP signaling, supports 

Structured VDMs. 

¶ Responds_To_Discov_SOP_DFP 

¶ Responds_To_Discov_SOP_UFP 

¶ Attempts_Discov_SOP 

Throughout this document the phrase "Supports Structured VDMs Lǎ ¸9{έ will be used to indicate that 

one of the appropriate VIF parameters is set to YES, and "Supports Structured VDMs ƛǎ bhέ ƛŦ all of the 

appropriate VIF parameters are set to NO. 

 

1.4.4 Error Recovery 
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, Error Recovery is deemed to have taken 

ǇƭŀŎŜ ǿƘŜƴ ǘƘŜ // ƭƛƴŜ ǾƻƭǘŀƎŜ Ŧŀƭƭǎ ƻǳǘǎƛŘŜ ǘƘŜ ΨŎƻƴƴŜŎǘΩ ǊŀƴƎŜΣ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ ŜƛǘƘŜǊ wǇ ƻǊ wŘ ōŜƛƴƎ 

released by the UUT. 



 
 

USB Power Delivery Compliance Test Specification, Revision 1.4 Version 3                                     Page 15                                                                             

 

1.4.5 VBUS Measurement ς Point of Reference 
For a captive cable, VBUS shall be measured at the Tester connector, otherwise it shall be measured at 

the UUT connector. 

 

  

1.4.6 Tester 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 messages are to be sent automatically with a proper MessageID, 

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 one or more bytes get added to a message, and on 

UUTs that do not yet implement the later version of the specification, there will be a missing byte. This has 

the potential to create multiple failure points, resulting from both the incorrect message length and 

missing fields. To avoid this redundancy, checks should not be performed on fields that are entirely 

absent. Instead, reporting of those failures should be limited to the Common Checks (for example 

COMMON.CHECK.PD.10) where the correct number of bytes for the message in question is checked. 

2   Preparation Procedure  

2.1 PD3 Mode 
The preparation procedures in this subsection are applicable when the test is running in PD3 mode 

before all other tests on any UUT capable of being a Source i.e. provider only, Provider-Consumer, DRP 

and Consumer-Provider, to ensure that shared multiport UUTs behave correctly in their test mode. After 

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 Bring-up Source 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/C, 
DRP, C/P 

Rev3ChkdSrc ṉ 

Rev3ChkdSnk  

 

Test Specific Tester Behavior: N/A 

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

1. Connect the 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 procedure is complete. 

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 not found, the check fails [TEST.PREP.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 preparation procedure is complete.  

TEST NOTES:  

¶ Once the UUT is placed in the test mode it is expected to remain in the test mode till it is 

powered down. 

¶ The test procedure should be performed only one time per port. 

 

3 Common Checks, Bring-up Procedures, and Common Procedures 
This chapter describes the Common Checks, Bring-up Procedures, 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  

The common procedures in this subsection are applicable when the test is running in PD2 and PD3 

modes.  

COMMON.CHECK.PD.1 Check Preamble  

Description: The Tester performs the physical layer checks on the Preamble sent by the UUT. 

Check Applicability: All PD messages  

The Tester performs the following 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 tInterFrameGap after the 

end of the last bit of the preceding message 

- The check fails if the Preamble is not a 64-bit 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 if the Preamble does not end with a single άƻƴŜέΦ  
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COMMON.CHECK.PD.2 Check Message Header  

Description: The Tester performs the protocol checks on the Message Header sent by the UUT. 

Check Applicability: All PD messages except GoodCRC 

The Tester performs the following checks on the Message Header of all PD messages except GoodCRC 

and Returned BIST Counters: [COMMON.CHECK.PD.2#1] 

1. For Source Capabilities and Discover Identity messages before the first response from the Tester 

after detaching, Hard Reset or Error Recovery  

a. Bit 15 (Extended for PD3). The check fails if this field is not set to 0b  

b. .ƛǘ тΧс ό{ǇŜŎƛŦƛŎŀǘƛƻƴ wŜǾƛǎƛƻƴύ. The check fails if this field is not set to 10b. If the 

ƳŜǎǎŀƎŜ ƛǎ ŀ 5ƛǎŎƻǾŜǊ LŘŜƴǘƛǘȅ ƻǾŜǊ {htΩ ŀƴŘ ƛǘ ƛǎ ƴƻǘ ǘƘŜ ŦƛǊǎǘ ǘƛƳŜ ǘƘŜ ƳŜǎǎŀƎŜ Ƙŀǎ 

been sent after the detach, Hard Reset, or Error Recovery, this check does not apply. 

c. .ƛǘ пΧл (Message Type). The check fails if the Message Type is not valid  

2. All messages  

a. Bits тΧс ό{ǇŜŎƛŦƛŎŀǘƛƻƴ wŜǾƛǎƛƻƴύ. The check fails if this field is set to either 00b or 11b. 

 

3. .ƛǘǎ мпΧмнΥ bǳƳōŜǊ ƻŦ 5ŀǘŀ hōƧŜŎǘǎ  

a. When the Extended field is set to zero, the check fails if Number of Data Objects field 

does not match the number of 32-bit Data Objects that follow the Message Header  

b. When the Extended bit (in the Message Header) is set to 1b and Chunked bit (in the 

Extended Message Header) is set to 1b, the check fails if the size in bytes of the payload 

following the Message Header is not 4 times the Number of Data Objects  

c. When the Extended bit (in the Message Header) is set to 1b and Chunked bit (in the 

Extended Message Header) is set to 0b, the check fails if Number of Data Objects field is 

not set to 000b  

d. Data messages:  

i. Request message: Number of Data Objects = 1  

ii. Battery_Status message: Number of Data Objects = 1 

iii. Alert message: Number of Data Objects = 1 

iv. Get_Country_Info message: Number of Data Objects = 1 

v. Enter_USB message: Number of Data Objects = 1 

vi. EPR_Request message: Number of Data Objects = 2 

4. .ƛǘǎ ммΧфΥ aŜǎǎŀƎŜL5Φ ¢ƘŜ ŎƘŜŎƪ Ŧŀƛƭǎ ƛŦ the value is not 000b under the following conditions:  

a. The first message on each SOP* type after a Hard Reset was sent or received  

b. The message is a Soft_Reset  

c. The first message on the same SOP* type after receiving Soft_Reset 

d. The first message on SOP after a 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. ¢ƘŜ ŦƛǊǎǘ ƳŜǎǎŀƎŜ ƻƴ ŜŀŎƘ {htΩ ŀƴŘ {htέ ŀŦǘŜǊ ŀ /ŀōƭŜ wŜǎŜǘ 
5.  Bits 11...9: MessageID. If MessageID is incremented for a valid retry scenario as described in the 

test procedures, fail the check. (On retry the message all fields should remain the same from the 

previously received message.) Else, fail the check if MessageID is not incremented. 
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6. .ƛǘǎ ммΧфΥ aŜǎǎŀƎŜL5Φ Except for conditions as mentioned above, the check fails if MessageID is 

incremented by three comparing to the previously received message  

7. Bit 8: Port Power Role (SOP packet type only) 

a. The check fails if Port Power Role does not represent the UUT port power role  

b. For a Ping or GotoMin message, the check fails if Port Power Role is not Source  

c. For a Request, the check fails if Port Power Role is not Sink  

d. The check fails if the Port Power Role is not Sink for the first PS_RDY during a Power 

Role Swap  

e. The check fails if the Port Power Role is not Source for the second PS_RDY during a 

Power Role Swap 

8. .ƛǘ уΥ /ŀōƭŜ tƭǳƎ ό{htΩ ŀƴŘ {htΩΩύΣ ǘƘŜ ¢ŜǎǘŜǊ ŎƘŜŎƪǎ ǘƘŀǘ ƛǘ Ŧƻƭƭƻǿǎ ǘƘŜ ǊǳƭŜΥ 

a. 0b Message originated from a DFP or UFP 

b. 1b Message originated from a Cable Plug or VP 

9. Bit 5: Port Data Role (SOP packet type only). The check fails if Port Data Role does not represent 

the UUT port data role  

10. Bit 5: Port Data Role ό{htΩ ŀƴŘ {htΩΩ ǇŀŎƪŜǘ ǘȅǇŜǎύ. The check fails if Port Data Role is not set to 

zero  

 

COMMON.CHECK.PD.3 Check GoodCRC  

Description: The Tester performs the protocol checks on the GoodCRC message received by the Tester. 

Check Applicability: All GoodCRC messages except in TEST.PD.PHY.ALL.5 Receiver Interference Rejection 

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

1. The check fails if the GoodCRC is not received or received after tTransmit max has expired. The 

delay is measured between the last bit of the EOP of Tester sent message and the first bit of the 

Preamble of the UUT sent GoodCRC Message. [COMMON.CHECK.PD.3#1] 

2. Perform the following checks on the Message Header of GoodCRC message: 

[COMMON.CHECK.PD.3#2] 

a. Bit 15 (Reserved for PD2, Extended for PD3). The check fails if this field is not set to 0b  

b. .ƛǘǎ ммΧфΥ aŜǎǎŀƎŜL5. The check fails if MessageID is not the same as the value in the 

preceding message sent by the Tester  

c. Bit 8: Port Power Role (SOP packet type only). The check fails if Port Power Role does 

not represent the UUT port power role. 

d. Bit 8: /ŀōƭŜ tƭǳƎ ό{htΩ ŀƴŘ {htΩΩύ, the Tester checks that it follows the rule: 

i. If VIF_Product_Type is 0 (Port Product) and 

Captive_Cable_is_eMarked as NO, the check fails if the field is not 

set to 0. 

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

set to 1. 
e. .ƛǘǎ тΧс ό{ǇŜŎƛŦƛŎŀǘƛƻƴ wŜǾƛǎƛƻƴ). The check fails if this field is not set to 01b when the 

message this GoodCRC is responding to has a Specification Revision field set to 01b 

f. .ƛǘǎ тΧс ό{ǇŜŎƛŦƛŎŀǘƛƻƴ wŜǾƛǎƛƻƴύ. The check fails if this field is set to 11b. 
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g. Bit 5: Port Data Role (SOP packet type only). The check fails if Port Data Role does not 

represent the UUT port data role 

h. .ƛǘ рΥ tƻǊǘ 5ŀǘŀ wƻƭŜ ό{htΩ ŀƴŘ {htΩΩ ǇŀŎƪŜǘ ǘȅǇŜǎύΦ ¢ƘŜ ŎƘŜŎƪ Ŧŀƛƭǎ ƛŦ Port Data Role is 

not set to zero 

i. Bits 4Χл (Message Type) is set to 0001b 

 

COMMON.CHECK.PD.4 Check Atomic Message Sequence Response 

Description: The Tester performs additional protocol checks on response messages as part of the Atomic 

Message Sequence (AMS). 

Check Applicability: All PD response messages when an AMS has started 

The Tester performs the following check when an AMS has started: 

1. As part of an AMS, the check fails if the UUT does not respond to a message (sent by the 

Tester) within tSenderResponse max or tVDMSenderResponse max from the last bit of the 

EOP of the GoodCRC message sent [COMMON.CHECK.PD.4#1]. The following are the 

exceptions:  

a. PS_RDY message as part of Power Negotiation AMS 

b. PS_RDY message as part of Power Role Swap AMS 

c. PS_RDY message as part of VCONN Swap AMS 

d. Security_Response message as part of Security AMS 

e. Enter Mode command request as part Enter Mode AMS 

f. Exit Mode command request as part Exit Mode AMS 

g. Not Supported message as part of chunked request  

 

COMMON.CHECK.PD.5 Check Unexpected Messages and Signals  

Description: The Tester performs additional protocol checks on unexpected messages sent by the UUT. 

Check Applicability: All PD messages 

Unless specifically mentioned, the check fails if Soft_Reset message (using SOP packet) is sent by the 

UUT during a test [COMMON.CHECK.PD.5#1]. 

Unless specifically mentioned, the check fails if the UUT sends a Hard Reset or a Cable Reset signal 

[COMMON.CHECK.PD.5#2]. 

Unless specifically mentioned, the check fails if GotoMin message is sent by the UUT 

[COMMON.CHECK.PD.5#3]. The Tester does not set the GiveBack flag during a test. 

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

PE_SRC_Ready, PE_SNK_Ready or PE_CBL_Ready state (Policy Engine States as described in the base 

specification), and the check fails. This 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_Request). [COMMON.CHECK.PD.5#4]: 
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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 not in PE_SRC_Ready) 

In PD3 Mode: 

- GoodCRC 

- BIST  

- Sink_Capabilities 

- Accept 

- Reject 

- Wait 

- PS_RDY 

- Structured VDM response (ACK, NAK, BUSY) 

- Ping (when the UUT is not in PE_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 

- Revision 

 

COMMON.CHECK.PD.6 Check Control Message  

Description: The Tester performs additional protocol checks on all Control messages sent by the UUT. 

Check Applicability: Control messages including GoodCRC, GoToMin, Accept, Reject, Ping, PS_RDY, 

Get_Source_Cap, Get_Sink_Cap, Protocol Error, DR_Swap, PR_Swap, VCONN_Swap, Wait, Soft_Reset, 

Get_Source_Info, Get_Revision_Message. 

The Tester performs the following additional check on all Control messages [COMMON.CHECK.PD.6#1]: 
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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 the number of bytes of the payload following the header is not zero  

 

COMMON.CHECK.PD.7 Check Source Capabilities Message  

Description: The Tester performs additional protocol checks on all Source Capabilities messages sent by 

the UUT. 

Check Applicability: Source Capabilities message 

Perform the following checks on all Source Capabilities messages: [COMMON.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 than 20V.  

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 sink, the check fails if UUT initiates source capability message without receiving 

Get_Source_Cap message from Tester. [COMMON.CHECK.PD.7#2] 

3. The Tester checks the Number of Data Objects field in the Message Header 

[COMMON.CHECK.PD.7#3]  

a. In PD3 mode, the check fails if the Number of Data Objects field in the Message Header 

is not equal to VIF field Num_Src_PDOs. 

b. In PD2 mode, the check fails if the Number of Data Objects field in the Message Header 

is not equal to VIF field Num_Src_PDOs minus number of PPS PDOs (count of how many 

Src_PDO_Supply_TypeN is set to PPS). 

4. For the first PDO, the Tester check the consistency [COMMON.CHECK.PD.7#4] 

a. .омΧол όCƛȄŜŘ {ǳǇǇƭȅύ ǎŜǘ ǘƻ ллō  

b. B29 (Dual-Role Power) set to 1b if VIF field PD_Port_Type is set to Consumer/Provider, 

Provider/Consumer or DRP. 

c. B28 (USB Suspend Supported) set to 1b if VIF field USB_Suspend_May_Be_Cleared = NO  

d. B27 (Unconstrained Power) matches VIF field Unconstrained_Power  

e. B26 (USB Communications Capable) matches VIF field USB_Comms_Capable  

f. B25 (Dual-Role Data) set to 1b if VIF field DR_Swap_To_UFP_Supported or 

DR_Swap_To_DFP_Supported = YES  

g. For Source 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 to 0b  

h. For Source Capabilities message after the Tester has sent Request 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_as_Src in PD3 

mode 

iii. Bit 22 (Reserved) set to 0b if the test is running in PD3 mode  
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iv. .ƛǘǎ нпΧнн όwŜǎŜǊǾŜŘύ ǎŜǘ ǘƻ лллō ƛŦ ǘƘŜ ǘŜǎǘ ƛǎ ǊǳƴƴƛƴƎ ƛƴ t5н ƳƻŘŜ  

i. .нмΧнл όtŜŀƪ /ǳǊǊŜƴǘύ ƳŀǘŎƘŜǎ ±LC ŦƛŜƭŘ {ǊŎψt5hψtŜŀƪψ/ǳǊǊent1  

j. .мфΧмл ό±ƻƭǘŀƎŜύ ǎŜǘ ǘƻ р±  

k. .фΧл όaŀȄƛƳǳƳ /ǳǊǊŜƴǘύ  

i. For UUT as a Sink the current shall be Src_PDO_Max_Current1 

ii. For UUT as a Source: 

1. If Src_PDO_Max_current1 <= 3A, Src_PDO_Max_Current1 

2. If Src_PDO_Max_current1 > 3A:  

a. The current is limited to 3A if:  

i. emulated cable is not e-marked, or it is 3A capable only 

and 

ii. the Captive_Cable = NO 

b. Otherwise, the current shall be Src_PDO_Max_Current1  

 

NOTE: For the truth table of Max_Current_Field, which is   Src_PDO_Max_current1, see Table 4 

Max_Current_Field Truth Table 

 

5. If it is not the first Fixed Supply PDO, check that .нфΧнн is set to zero 

[COMMON.CHECK.PD.7#5]   

6. LŦ ƛǘ ƛǎ ŀ tǊƻƎǊŀƳƳŀōƭŜ tƻǿŜǊ {ǳǇǇƭȅ !t5hΣ ŎƘŜŎƪ ǘƘŀǘ .нсΧнрΣ .мс ŀƴŘ .т ŀǊŜ ǎŜǘ ǘƻ ȊŜǊƻ 

[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 Rules. [COMMON.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 Table 10-2 in the PD3 specification 

iii. Check that the maximum voltage does not exceed 20V 

b. Battery PDO 

i. Check that the maximum power is less than or equal to PD_Power_as_Source 

c. SPR PPS 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 UUT based on 

the PD_Power_as_Source as per Table 10-7 in the 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 10-8 in the PD3 specification. 

8. For each PDO, the Tester checks consistency of: [COMMON.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 a Source: 

a. If Src_PDO_Max_currentN <= 3A, Src_PDO_Max_CurrentN 

b. If Src_PDO_Max_currentN > 3A:  

i. The current is limited to 3A if: 

1. emulated cable is not e-marked, or it is 3A 

capable only and  

2. the Captive_Cable = NO 

ii. Otherwise, the current shall be Src_PDO_Max_CurrentN  

NOTE: For the truth table of Max_Current_Field, which is   Src_PDO_Max_currentN, 

see Table 4 Max_Current_Field Truth Table 

c. 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 <= 3A, Src_PDO_Max_CurrentN 

b. If Src_PDO_Max_currentN > 3A: 

i. The Current is limited to 3A if: 

1. emulated cable is not e-marked, or it is 3A 

capable only and  

2. the Captive_Cable = NO 

ii. Otherwise, the current shall be Src_PDO_Max_CurrentN  

NOTE: For the truth table of Max_Current_Field, which is 

Src_PDO_Max_currentN, see Table 4 Max_Current_Field Truth Table 

d. If Battery Supply PDO: 

i. Src_PDO_MinVoltageN  

ii. Src_PDO_MaxVoltageN  

iii. Src_PDO_Max_PowerN field: 

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_MinVoltageN) > 3A: 

i. The current is limited to (Src_PDO_Max_PowerN / 

Src_PDO_MinVoltageN) if  

1. emulated cable is not e-marked, or it is 3A 

capable only and  

2. the Captive_Cable = NO 
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ii. Otherwise, the current shall be Src_PDO_Max_Powern / 

Src_PDO_MinVoltageN   

NOTE: For the truth table of Src_PDO_Max_PowerN field, see Table 5 

Src_PDO_Max_PowerN Truth Table 

e. If Programmable 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: 

i. The current is limited to 3A if  

1. emulated cable is not e-marked, or it is 3A 

capable only and  

2. the Captive_Cable = NO 

ii. Otherwise, the current shall be Src_PDO_Max_CurrentN 

 

NOTE: For the truth table of Max_Current_Field, which is 

Src_PDO_Max_currentN, see Table 4 Max_Current_Field Truth Table 

  

9. 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 

increasing Minimum Voltage sequence, and finally Programmable Power Supply APDOs in 

increasing Maximum Voltage sequence. [COMMON.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 range as any other 

[COMMON.CHECK.PD.7#12] 

 

Table 4 Max_Current_Field Truth Table 

UUT is Source Yes No 

Src_PDO_Max_CurrentN in 

VIF 

<= 3A >3A any 

Emulated eMarker 3A/5A/None 3A or 

None 

- 5A 3A/5A/None 

UUT has Captive Cable 5ƻƴΩǘ ŎŀǊŜ No Yes No 5ƻƴΩǘ ŎŀǊŜ 
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Expected Message PDO Max 

Current for check 

SrcPDO_Max_currentN 3A SrcPDO_Max_currentN SrcPDO_Max_current

N 

 

Table 5 Src_PDO_Max_PowerN Truth Table 

UUT is Source Yes No 

(Src_PDO_Max_PowerN / 
Src_PDO_Min_VoltageN) in 
VIF 

<=3A >3A any 

Emulated eMarker 3A/5A/None 3A or None - 5A 3A/5A/None 

UUT has Captive Cable 5ƻƴΩǘ ŎŀǊŜ No Yes No 5ƻƴΩǘ ŎŀǊŜ 

Expected Message PDO 
Max Power for check 

SrcPDO_Max_PowerN in 
VIF 

(3A * 
Src_PDO_Min_

VoltageN) 

SrcPDO_Max_Powe
rN in VIF 

SrcPDO_Max_Powe
rN in VIF 

 

 

COMMON.CHECK.PD.8 Check Request Message  

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

Check Applicability: Request message 

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

[COMMON.CHECK.PD.8#1] 

1. Field check for all types of Request Data Object  

a. B31Χну όhōƧŜŎǘ tƻǎƛǘƛƻƴύ ƛǎ ƴƻǘ лллōΣ ŀƴŘ ǘƘŜ ǾŀƭǳŜ ƛǎ ƴƻǘ ƎǊŜŀǘŜǊ ǘƘŀƴ ǘƘŜ ƴǳƳōŜǊ ƻŦ 

PDOs in the last Source Capabilities message  

b. B25 (USB Communications Capable), matches VIF field USB_Comms_Capable  

c. B24 (No USB Suspend), matches VIF field No_USB_Suspend_May_Be_Set   

d. PD3 mode: 

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

Unchunked_Extended_Messages_Supported  

2. Bit 22 (EPR Mode Capable), matches the VIF field 

ά9twψ{ǳǇǇƻǊǘŜŘψ!ǎψ{ƴƪέ 

3. Bits 21 and 20 (Reserved) set to 000b if the test is running in PD3 mode  

PD2 mode: 

   .ƛǘǎ ноΧнл όwŜǎŜǊǾŜŘύ ǎŜǘ ǘƻ ллллō 

2. Fixed and Variable Request Data Object  

a. .мфΧмл όhǇŜǊŀǘƛƴƎ /ǳǊǊŜƴǘύ does not exceed the current offered by the referenced PDO  

b. If B27 (GiveBack flag) = 0b 

i. LŦ .фΧл όaŀȄƛƳǳƳ hǇŜǊŀǘƛƴƎ /ǳǊǊŜƴt) is greater than the current offered by the 

referenced PDO, then B26 (Capability Mismatch) is set to one  
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ii. .мфΧмл όhǇŜǊŀǘƛƴƎ /ǳǊǊŜƴǘύ ŘƻŜǎ ƴƻǘ ŜȄŎŜŜŘ .фΧл όaŀȄƛƳǳƳ hǇŜǊŀǘƛƴƎ 

Current)  

c. If B27 (GiveBack flag) = 1b 

BфΧл όMinimum Operating Current) does not exceed .мфΧ10 (Operating 

Current)  

3. Battery Request Data Object  

a. .мфΧмл όhǇŜǊŀǘƛƴƎ tƻǿŜǊύ does not exceed the power offered by the referenced PDO  

b. If B27 (GiveBack flag) = 0b 

i. LŦ .фΧл όaŀȄƛƳǳƳ hǇŜǊŀǘƛƴƎ tƻǿŜǊύ ƛǎ ƎǊŜŀǘŜǊ ǘƘŀƴ ǘƘŜ ǇƻǿŜǊ ƻŦŦŜǊŜŘ ōȅ ǘƘŜ 

referenced PDO, then B26 (Capability Mismatch) is set to one  

i. .мфΧмл όhǇŜǊŀǘƛƴƎ Power) does not exceed .фΧл όaŀȄƛƳǳƳ hǇŜǊŀǘƛƴƎ tƻǿŜǊύ  

c. If B27 (GiveBack flag) = 1b 

BфΧл όMinimum Operating Power) does not exceed .мфΧ10 (Operating Power)  

4. Programmable Power Supply Request 

a. .сΧл όhǇŜǊŀǘƛƴƎ Current) is less than or equal to the Maximum Current offered by the 

referenced PDO  

b. .мфΧф όhǳǘǇǳǘ ±ƻƭǘŀƎŜ ŦƛŜƭŘύΥ 

i. Greater than or equal to the Minimum Voltage field in the PPS APDO. 

ii. Less than or equal to the Maximum Voltage field in the PPS APDO. 

c. .уΧт όwŜǎŜǊǾŜŘύ ǎŜǘ ǘƻ ȊŜǊƻ 

d. Bits 27 (Reserved) set to 0b  

 

COMMON.CHECK.PD.9 Check Structured VDM Message  

Description: The Tester performs the protocol checks on the Structured VDM Message sent by the UUT. 

Check Applicability: All Structured VDM messages  

The Tester performs the following checks on the Structured VDM Message Header (the first Data 

Object): [COMMON.CHECK.PD.9#1] 

1. .ƛǘǎ омΧмс (SVID) (does not apply if a message is a response to an invalid message from the 

tester)  

a. This field shall be set to 0xFF00 (PD SID) if /ƻƳƳŀƴŘ ό.ƛǘǎ пΧлύ is a Discover Identity or 

Discover SVIDs 

b. ¢Ƙƛǎ ŦƛŜƭŘ ǎƘŀƭƭ ƴƻǘ ōŜ ǎŜǘ ǘƻ лȄCCлл ƛŦ /ƻƳƳŀƴŘ ό.ƛǘǎ пΧлύ ƛǎ мс-31 (SVID specific) 

2. .ƛǘ мпΧмо ό{ǘǊǳŎǘǳǊŜŘ ±5a ±ŜǊǎƛƻƴύ ŀǊŜ ǎŜǘ ǘƻ ллō (when the test is running in PD2 mode)  

3. .ƛǘ мпΧмо ό{ǘǊǳŎtured VDM Version) are set to 01b (when the test is running in PD3 mode)  

4. Bits мнΧмм (reserved): 

a. {Ŝǘ ǘƻ ллō ƛŦ /ƻƳƳŀƴŘ Ґ лΧмр  

5. Bits млΧу (Object Position): 

a. Set to 0лмōΧмммō ƛŦ /ƻƳƳŀƴŘ Ґ 9Ȅƛǘ aƻŘŜ 

b. {Ŝǘ ǘƻ ллмōΧммлō ƛŦ /ƻƳƳŀƴŘ Ґ ό9ƴǘŜǊ aƻŘŜ ƻǊ !ǘǘŜƴǘƛƻƴύ 

c. Set to 000b if Command = (Discover Identity, Discover SVIDs or Discover Modes)  

6. Bit 5 (reserved) is set to 0b  

7. .ƛǘǎ пΧл ό/ƻƳƳŀƴŘύ ǎƘŀƭƭ ōŜ м-6 or 16-31 
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COMMON.CHECK.PD.10 Check Extended Message Header  

Description: The Tester performs the protocol checks on the Message Header and Extended Message 

Header sent by the UUT. 

Check Applicability: All PD messages except GoodCRC  

The Tester performs the following checks on the Message Header and Extended Message Header of all 

Extended Messages: [COMMON.CHECK.PD.10#1] 

1. If both the Tester and UUT support Unchunked Extended Message (i.e. Unchunked Extended 

Messages Supported field set to 1b in the Tester sent Request or Source Capabilities message, 

and Unchunked Extended Messages Supported bit set to 1b (in UUT sent Request or Source 

Capabilities message)): 

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

2. If either the Tester or the UUT supports Chunked Extended Message (i.e. either Unchunked 

Extended Messages Supported field set to 0b in the Tester sent Request or Source Capabilities 

message, or Unchunked Extended Messages Supported bit set to 0b (in UUT sent Request or 

Source Capabilities message)):  

a. Bit 15 Chunked bit (in Extended Message Header) = 1  

b. The payload is padded to the next 4-byte Data Object boundary with zeros  

3. Additional checks for Extended Message Header  

a. .ƛǘǎ мпΧмм /Ƙǳƴƪ bǳƳōŜǊ Ґ 0 if Chunked flag is also set to zero  

b. Bit 9 Reserved = 0 

c. .ƛǘǎ уΧл 5ŀǘŀ {ƛȊŜ  

i. Source Capabilities Extended = 25  

ii. Status 

1. For SOP shall be equal to 7   

2. CƻǊ {htΩ shall be equal to 2 

3. CƻǊ {htέ ǎƘŀƭƭ ōŜ Ŝǉǳŀƭ ǘƻ н 

iii. Get_Battery_Status = 1  

iv. Battery_Capabilities = 9  

v. Manufacturer_Info  

1. Valid Get_Manufacturer_Info = 4 + vendor defined null terminated 

ǎǘǊƛƴƎ όмΧнн ƛƴŎƭǳŘƛƴƎ ƴǳƭƭύ  

2. Invalid DŜǘψaŀƴǳŦŀŎǘǳǊŜǊψLƴŦƻ Ґ му Ґ όtL5 Ҍ ±L5 Ҍ άbƻǘ {ǳǇǇƻǊǘŜŘέ Ҍ 

null)  

 

COMMON.CHECK.PD.11 Check Source Capabilities Extended Message  

Description: The Tester performs additional protocol checks on all Source Capabilities Extended 

messages sent by the UUT. 

Check Applicability: Source Capabilities Extended message 

Perform the following checks on all Source Capabilities Extended: 
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1. For the SCEDB [COMMON.CHECK.PD.11#1] 

a. Voltage Regulation field: Bits 0..1 (Load Step) = 00b or 01b  

b. Voltage Regulation field: Bits 3..7 (Reserved) are 0  

c. Compliance field: Bits 3..7 (Reserved) are 0  

d. Touch Current field: Bits 3..7 (Reserved) are 0  

e. Touch Temp field is 0, 1 or 2  

f. Source Inputs field: If Bit 0 is 0, Bit 1 is 0  

g. Source Inputs field: Bits 3..7 (Reserved) are 0  

h. Batteries/Battery Slots field:  

i. Upper nibble (Number of Hot Swappable Battery Slots) <= 4 and matches VIF 

field Num_Swappable_Battery_Slots  

ii. Lower nibble (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. .ƛǘǎ лΧс ό{ƻǳǊŎŜΩǎ ǊŀǘŜŘ t5tύ ƛǎ ǎŜǘ ǘƻ млл  

ii. if EPR_Support_As_Src is not set  

1. .ƛǘǎ лΧс ό{ƻǳǊŎŜΩǎ ǊŀǘŜŘ t5tύ ƛǎ ƛƴ ŎƻƴǎƛǎǘŜnt with PD_Power_As_Source  

iii. Bit 7 (Reserved) is 0 

j. EPR Source PDP Rating 

i. If EPR_Supported_As_Src is set 

1. .ƛǘǎ лΧт 9tw ό{ƻǳǊŎŜΩǎ ǊŀǘŜŘ t5tύ ƛǎ ƛƴ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ±LC ŦƛŜƭŘ 

άt5ψtƻǿŜǊψ!ǎψ{ǊŎέ 

ii. If EPR_Supported_As_Src is not set 

1. .ƛǘ лΧт 9tw ό{ƻǳǊŎŜΩǎ ǊŀǘŜŘ t5tύ ƛs set to 0. 

 

COMMON.CHECK.PD.12 Check Sink Capabilities Message  

Description: The Tester performs additional protocol checks on all Sink Capabilities messages sent by the 

UUT. 

Check Applicability: Sink Capabilities message 

Perform the following checks on all Sink Capabilities messages: [COMMON.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 at least one. 

ii. In PD3 mode, the check fails if the Number of Data Objects 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_PDOs minus number of PPS PDOs 

(count of how many Snk_PDO_Supply_TypeN is set to PPS). 

b. For the first PDO, the Tester checks: 

i. .омΧол όCƛȄŜŘ {ǳǇǇƭȅύ ǎŜǘ ǘƻ ллō  
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ii. B29 (Dual-Role Power) set to 1b if VIF field Port_Type is DRP, 

Provider/Consumer or Consumer/Provider, otherwise set to 0b 

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 (Dual-Role Data) set to 1b if VIF field DR_Swap_To_UFP_Supported or 

DR_Swap_To_DFP_Supported = YES, otherwise set to 0b if VIF field 

DR_Swap_To_UFP_Supported and DW_Swap_To_DFP_Supported = NO 

vii. .нпΧно  

1. PD3 mode (Fast Role Swap required USB Type-C Current) matches VIF 

field FR_Swap_Reqd_Type_C_Current_As_Initial_Source  

2. PD2 mode: set to 00b. 

viii. .ннΧнл όwŜǎŜǊǾŜŘύ ǎŜǘ ǘƻ лллō 

ix. .мфΧмл ό±ƻƭǘŀƎŜύ ǎŜǘ ǘƻ р±  

x. .фΧл όOperational Current) matches VIF field SNK_PDO_OP_CURRENT1 

c. For each PDO, the Tester checks: 

i. The Tester checks consistency of Snk_PDO_Supply_TypeN 

ii. If Fixed Supply PDO: 

1. Lƴ t5нΣ .нпΧнл όwŜǎŜǊǾŜŘύ ŀǊŜ ǎŜǘ ǘƻ ȊŜǊƻ  

2. Lƴ t5оΣ .ннΧнл όwŜǎŜǊǾŜŘύ ŀǊŜ ǎŜǘ ǘƻ ȊŜǊƻ 

3. The Tester checks consistency of Snk_PDO_VoltageN 

4. The Tester checks consistency of Snk_PDO_ Op_CurrentN 

iii. If Variable Supply 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 

3. The Tester checks consistency of Snk_PDO_ Op_PowerN 

v. If Programmable Power Supply APDO: 

1. .нфΧну ǎŜǘ ǘƻ ллō 

2. .нтΧнр όwŜǎŜǊǾŜŘύ ǎŜǘ ǘƻ ȊŜǊƻ  

3. B16 (Reserved) 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 

d. The Tester compares all PDOs to VIF field PD_Power_as_Sink and check 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 increasing 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 checks 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 

Description: The Tester checks whether the procedures for Collision Avoidance are correctly followed. 

Check Applicability: In PD3 mode only, and explicit contract exists.  

Perform the following checks on the Atomic Message Sequences: [COMMON.CHECK.PD.13#1] 

1. The Source UUT starts an AMS: 

When the Source UUT sends the first message to start an AMS, check that SinkTxNG 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 the last message of an AMS initiated by the Source UUT has been sent, check that 

SinkTxNG is not asserted for more than tSrcHoldsBus. This delay is measured between 

the last bit of the EOP of last GoodCRC in the last AMS and the first bit of the preamble 

of the next AMS. (Refer to Source Port Policy Engine State Diagram in USB PD 

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 following AMS are the exception for all the above steps  
a. Hardreset 
b. Softreset 
c. Alert  

 

 

3.1.2 PD3 Mode 
The common procedures in this subsection are applicable when the test is running in PD3 mode.  

COMMON.CHECK.PD3.1 Check EPR_Request Message 

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

UUT. 

Check Applicability: EPR_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. .омΧну όhōƧŜŎǘ tƻǎƛǘƛƻƴύ ƛǎ ƴƻǘ лллōΣ ŀƴŘ ǘƘŜ ǾŀƭǳŜ ƛǎ ƴƻǘ ƎǊŜŀǘŜǊ ǘƘŀƴ ǘƘŜ ƴǳƳōŜǊ ƻŦ 

PDOs in the last EPR_Source_Capabilities message  

b. B25 (USB Communications Capable), matches VIF field USB_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 Capable) set to 1b 

f. .ƛǘǎ нмΧнл όwŜǎŜǊǾŜŘύ ǎŜǘ ǘƻ лллō ƛŦ ǘƘŜ ǘŜǎǘ ƛǎ ǊǳƴƴƛƴƎ ƛƴ t5о ƳƻŘŜ  

2. Fixed and Variable Request Data Object  

a. .мфΧмл όhǇŜǊŀǘƛƴƎ /ǳǊǊŜƴǘύ ŘƻŜǎ ƴƻǘ ŜȄŎŜŜŘ ǘƘŜ ŎǳǊǊŜƴǘ ƻŦŦŜǊŜŘ ōȅ ǘƘŜ ǊŜŦŜǊŜƴŎŜŘ t5h  

b. If B27 (GiveBack flag) = 0b 

i. LŦ .фΧл όaŀȄƛƳǳƳ hǇŜrating Current) is greater than the current offered by the 

referenced PDO, then B26 (Capability Mismatch) is set to one  

ii. .мфΧмл όhǇŜǊŀǘƛƴƎ /ǳǊǊŜƴǘύ ŘƻŜǎ ƴƻǘ ŜȄŎŜŜŘ .фΧл όaŀȄƛƳǳƳ hǇŜǊŀǘƛƴƎ 

Current)  

c. If B27 (GiveBack flag) = 1b 

.фΧл όaƛƴƛƳǳƳ hǇŜǊŀǘƛƴƎ /ǳǊǊŜƴǘύ ŘƻŜǎ ƴƻǘ ŜȄŎŜŜŘ .мфΧмл όhǇŜǊŀǘƛƴƎ 

Current)  

3. Battery Request Data Object  

a. .мфΧмл όhǇŜǊŀǘƛƴƎ tƻǿŜǊύ ŘƻŜǎ ƴƻǘ ŜȄŎŜŜŘ ǘƘŜ ǇƻǿŜǊ ƻŦŦŜǊŜŘ ōȅ ǘƘŜ ǊŜŦŜǊŜƴŎŜŘ t5h  

b. If B27 (GiveBack flag) = 0b 

ii. LŦ .фΧл όaŀȄƛƳǳƳ hǇŜǊŀǘƛƴƎ tƻǿŜǊύ ƛǎ ƎǊŜŀǘŜǊ ǘƘŀƴ ǘƘŜ ǇƻǿŜǊ ƻŦŦŜǊŜŘ ōȅ ǘƘŜ 

referenced PDO, then B26 (Capability Mismatch) is set to one  

i. .мфΧмл όhǇŜǊŀǘƛƴƎ tƻǿŜǊύ ŘƻŜǎ ƴƻǘ ŜȄŎŜŜŘ .фΧл όaŀȄƛƳǳƳ hǇŜǊŀǘƛƴƎ tƻǿŜǊύ  

c. If B27 (GiveBack flag) = 1b 

.фΧл όaƛƴƛƳǳƳ hǇŜǊŀǘƛƴƎ tƻǿŜǊύ ŘƻŜǎ ƴƻǘ ŜȄŎŜŜŘ .мфΧмл όhǇŜǊŀǘƛƴƎ tƻǿŜǊύ  

4. SPR Programmable Power Supply RDO 

a. .сΧл όhǇŜǊŀǘƛƴƎ /ǳǊǊŜƴǘύ ƛǎ ƭŜǎǎ ǘƘŀƴ ƻǊ Ŝǉǳŀƭ ǘƻ ǘƘŜ aŀȄƛƳǳƳ /ǳǊǊŜƴǘ ƻŦŦŜǊŜŘ ōȅ ǘƘŜ 

referenced PDO  

b. .мфΧф όhǳǘǇǳǘ ±ƻƭǘŀƎŜ ŦƛŜƭŘύΥ 

i. Greater than or equal to the Minimum Voltage field in the PPS APDO. 

ii. Less than or equal to the Maximum Voltage field in the PPS APDO. 

c. .уΧт όwŜǎŜǊǾŜŘύ ǎŜǘ ǘƻ ȊŜǊƻ 

d. Bits 27 (Reserved) set to 0b  

5. EPR Adjustable Voltage Supply Request RDO 

a. .сΧл όhǇŜǊŀǘƛƴƎ /ǳǊǊŜƴǘύ ƛǎ ƭŜǎǎ ǘƘŀƴ ƻǊ Ŝǉǳŀƭ ǘƻ ǘƘŜ {ƻǳǊŎe PDP/Output Voltage 

rounded down to the nearest 50mA 

b. .нлΧф όhǳǘǇǳǘ ±ƻƭǘŀƎŜ ŦƛŜƭŘύΥ 

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. .уΧт όwŜǎŜǊǾŜŘύ ǎŜǘ ǘƻ ȊŜǊƻ 

d. Bits 27 (Reserved) set to 0b  

 

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 by the Object Position field in the RDO  
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COMMON.CHECK.PD3.2 Check EPR_Mode Message 

Description: The Tester performs additional protocol checks to all EPR_Request messages sent by the 
UUT. 
Check Applicability: EPR_Mode message 
The Tester performs the following additional checks on all EPR Mode messages: 
[COMMON.CHECK.PD3.2#1] 

1. Field check for EPR Mode Data Object  

a. .ƛǘ омΧнп ό!Ŏǘƛƻƴ ŦƛŜƭŘύ ǎƘŀƭƭ ƴƻǘ ōŜ Ŝǉǳŀƭ ǘƻ л ŀƴŘ ǎƘŀƭƭ ōŜ ƭŜǎǎ ǘƘŀƴ лȄлс 

b. .ƛǘ ноΧмс ό5ŀǘŀ ŦƛŜƭŘύΥ 

i. {Ƙŀƭƭ ōŜ ǎŜǘ ǘƻ л ƛŦ ǘƘŜ ŀŎǘƛƻƴ ŦƛŜƭŘ ƛǎ ά9ƴǘŜǊ !ŎƪƴƻǿƭŜŘƎŜŘέ όлȄлнύ 

ii. {Ƙŀƭƭ ōŜ ǎŜǘ ǘƻ л ƛŦ ǘƘŜ ŀŎǘƛƻƴ ŦƛŜƭŘ ƛǎ ά9ƴǘŜǊ {ǳŎŎŜŜŘŜŘέ ό0x03) 

iii.  {Ƙŀƭƭ ōŜ ǎŜǘ ǘƻ л ƛŦ ǘƘŜ ŀŎǘƛƻƴ ŦƛŜƭŘ ƛǎ ά9Ȅƛǘέ όлȄлрύ 
iv. {Ƙŀƭƭ ōŜ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘƘŜ ά{ƴƪψt5hψt5tψwŀǘƛƴƎέ ±LC ŦƛŜƭŘ ƛŦ ŀŎǘƛƻƴ ŦƛƭŜŘ ƛǎ 

ά9ƴǘŜǊέ όлȄлмύ 

v. {Ƙŀƭƭ ōŜ ƭŜǎǎ ǘƘŀƴ лȄлс ƛŦ ǘƘŜ ŀŎǘƛƻƴ ŦƛŜƭŘ ƛǎ ά9ƴǘŜǊ CŀƛƭŜŘέ όлȄлпύ 

c. .ƛǘ мрΧл {Ƙŀƭƭ ōŜ ǎŜǘ ǘƻ л 
 

COMMON.CHECK.PD3.3 Check EPR_Source_Capabilities Message  

Description: The Tester performs additional protocol checks on all EPR Source Capabilities messages 

sent by the UUT. 

Check Applicability: EPR Source Capabilities message 

Perform the following checks on all EPR Source Capabilities messages:  

1. Check if the VIF field EPR_Support_as_Src is set to yes. [COMMON.CHECK.PD3.3#1] 

2. For the first PDO, the Tester check the consistency [COMMON.CHECK.PD3.3#2] 

a. .омΧол όCƛȄŜŘ {ǳǇǇƭȅύ ǎŜǘ ǘƻ ллō  

b. B29 (Dual-Role Power) set to 1b if VIF field PD_Port_Type is set to Consumer/Provider, 

Provider/Consumer or DRP. 

c. B28 (USB Suspend Supported) set to 1b if VIF field USB_Suspend_May_Be_Cleared = NO  

d. B27 (Unconstrained Power) matches VIF field Unconstrained_Power  

e. B26 (USB Communications Capable) matches VIF field USB_Comms_Capable  

f. B25 (Dual-Role Data) set to 1b if VIF field DR_Swap_To_UFP_Supported or 

DR_Swap_To_DFP_Supported = YES  

g. For Source Capabilities message after the Tester 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. .нмΧнл όtŜŀƪ /ǳǊǊŜƴǘύ ƳŀǘŎƘŜǎ ±LC ŦƛŜƭŘ {ǊŎψt5hψtŜŀƪψ/ǳǊǊŜƴǘм  

i. .мфΧмл ό±ƻƭǘŀƎŜύ ǎŜǘ ǘƻ р±  

j. .фΧл Max_current_field  
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1. For UUT as a Sink the current shall be Src_PDO_Max_Current1 

2. For UUT as a Source: 

i. If Src_PDO_Max_current1 <= 3A, Src_PDO_Max_Current1 

ii. If Src_PDO_Max_current1 > 3A:  

1. 3A if  

a. emulated cable is not e-marked, or it is 3A capable only and  

b. Captive_Cable = NO 

2. Otherwise, Src_PDO_Max_Current1  

NOTE: For the truth table of Max_Current_Field, which is   Src_PDO_Max_current1, 

see Table 4 Max_Current_Field Truth Table 

3. LŦ ƛǘ ƛǎ ƴƻǘ ǘƘŜ ŦƛǊǎǘ CƛȄŜŘ {ǳǇǇƭȅ t5hΣ ŎƘŜŎƪ ǘƘŀǘ .нфΧнн ƛǎ ǎŜǘ ǘƻ ȊŜǊƻ 

[COMMON.CHECK.PD3.3#3] 

4. LŦ ƛǘ ƛǎ ŀ tǊƻƎǊŀƳƳŀōƭŜ tƻǿŜǊ {ǳǇǇƭȅ !t5hΣ ŎƘŜŎƪ ǘƘŀǘ .нсΧнрΣ .мс ŀƴŘ .т ŀǊŜ ǎŜǘ ǘƻ ȊŜǊƻ 

[COMMON.CHECK.PD3.3#4] 

5. The Tester compares all the EPR PDOs (position 8 to 11) to VIF field PD_Power_as_Source and 

check that they meet the requirements of the Power Rules. [COMMON.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 the nearest 10mA 

2. Check that all the normative voltages are supported by UUT based on the 

PD_Power_as_Source as per the Table 10-9 in the 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_as_Source VIF field value 

2. Check that all the normative voltages are supported by UUT based on the 

PD_Power_as_Source as per the Table 10-9 in the 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. If the UUT supports less than 7 SPR t5hΩǎ ŎƘŜŎƪ ǘƘŀǘ ǘƘŜ ǳƴǳǎŜŘ {tw t5hΩǎ ŀǊŜ ȊŜǊƻ 

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 order: Fixed PDOs in 

the increasing Voltage sequence 

h. The Tester checks that no Fixed PDO has the same voltage as any other. 

6. For each EPR PDO (position 8 to 11), the Tester checks VIF consistency of: 

[COMMON.CHECK.PD3.3#6] 

a. If EPR Adjustable Voltage Supply APDO: 

1. Src_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 and 7. [COMMON.CHECK.PD3.3#7] 

 

COMMON.CHECK.PD3.4 Check EPR_Sink_Capabilities Message  

Description: The Tester performs additional protocol checks on all EPR Sink Capabilities messages sent 

by the UUT. 

Check Applicability: Sink Capabilities message 

Perform the following checks on all Sink Capabilities messages: [COMMON.CHECK.PD3.4#1] 

1. The Tester runs the following field checks on the Sink Capabilities message:  

a. For the first PDO, the Tester checks: 

i. .омΧол όCƛȄŜŘ {ǳǇǇƭȅύ ǎŜǘ ǘƻ ллō  

ii. B29 (Dual-Role Power) set to 1b if VIF field Port_Type is DRP, 

Provider/Consumer or Consumer/Provider, otherwise set to 0b 

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 (Dual-Role Data) set to 1b if VIF field DR_Swap_To_UFP_Supported or 

DR_Swap_To_DFP_Supported = YES, otherwise set to 0b if VIF field 

DR_Swap_To_UFP_Supported and DW_Swap_To_DFP_Supported = NO 

vii. .нпΧно  

1. PD3 mode (Fast Role Swap required USB Type-C Current) matches VIF 

field FR_Swap_Reqd_Type_C_Current_As_Initial_Source  

viii. .ннΧнл όwŜǎŜǊǾŜŘύ ǎŜǘ ǘƻ лллō 

ix. .мфΧмл ό±ƻƭǘŀƎŜύ ǎŜǘ ǘƻ р±  

x. .фΧл όhǇŜǊŀǘƛƻƴŀƭ /ǳǊǊŜƴǘύ ƳŀǘŎƘŜǎ ±LC ŦƛŜƭŘ SNK_PDO_OP_CURRENT1 

b. For each PDO, the Tester checks: 

i. The Tester checks consistency of Snk_PDO_Supply_TypeN 

ii. If Fixed Supply PDO: 

1. Lƴ t5оΣ .ннΧнл όwŜǎŜǊǾŜŘύ ŀǊŜ ǎŜǘ ǘƻ ȊŜǊƻ 

2. The Tester checks consistency of Snk_PDO_VoltageN 

3. The Tester checks consistency of Snk_PDO_ Op_CurrentN 

iii. If Variable Supply 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. .нфΧну ǎŜǘ ǘƻ ллō 

2. .нтΧнр όwŜǎŜǊǾŜŘύ ǎŜǘ ǘƻ ȊŜǊƻ  

3. B16 (Reserved) 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. .нфΧну ǎŜǘ ǘƻ лмō 

2. .нтΧнс όǊŜǎŜǊǾŜŘύ ǎŜǘ ǘƻ ȊŜǊƻ 

3. B16 (Reserved) set to zero 

4. The Tester checks consistency of Snk_PDO_Max_VoltageN 

5. The Tester checks consistency of Snk_PDO_Min_VoltageN 

6. ¢ƘŜ ¢ŜǎǘŜǊ ŎƘŜŎƪǎ ƛŦ ǘƘŜ t5t ƛǎ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ά{ƴƪψt5hψt5tψwŀǘƛƴƎέ 

VIF field. 

c. The Tester compares 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 increasing minimum voltage sequence, 

Variable PDOs in increasing minimum voltage sequence, and finally PPS PDOs in 

increasing maximum voltage sequence 

e. The Tester checks that no Fixed PDO has the same voltage as any other  

f. The Tester checks that no Variable PDO has the same voltage range as any other  

g. The Tester checks that no Battery PDO has the same voltage range as any other. 

h. The Tester checks that no PPS/AVS PDO has the same voltage range as any other  

 

3.2 Bring-up Procedures 

3.2.1 PD2 and PD3 Modes  
The common checks in this subsection are applicable when the test is running in PD2 and PD3 modes.  

COMMON.PROC.BU.1 Bring-up Source UUT 

 

1. Make sure to have run TEST.PREP.PR.1 preparation before this procedure. 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 received from the UUT 

within tFirstSourceCap max after VBUS present (vSafe5V). [COMMON.PROC.BU.1#1] 

4. The Tester responds with a GoodCRC 



 
 

USB Power Delivery Compliance Test Specification, Revision 1.4 Version 3                                     Page 36                                                                             

5. The Tester sends a Request message for 5V at 100mA.  

a. B30Χ.ну (Object Position) = 001b  

b. B27 (GiveBack Flag) = 0b 

c. B26 (Capability Mismatch) = 0b 

d. B25 (USB Communication Capable) = 0b 

e. B24 (No USB Suspend) = 1b 

f. B23 (PD3, Unchunked Extended Messages Supported) = 0b 

g. B22 (EPR Mode Capable) to 0b, unless it is mentioned in the test procedure 

h. .мфΧмл όhǇŜǊŀǘƛƴƎ /ǳǊǊŜƴǘύ Ґ мллƳ! 

i. .фΧл όaŀȄƛƳǳƳ hǇŜǊŀǘƛƴƎ /ǳǊǊŜƴǘύ Ґ м00mA 

6. The check fails if: COMMON.PROC.BU.1#2] 

a. The UUT retries the Source Capabilities message 

b. The UUT does not respond with an Accept message 

7. The check fails if PS_RDY message is not received within tPSTransition max from the last bit of 

the EOP of Accept message. [COMMON.PROC.BU.1#3] 

8. An explicit contract is now established.  

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

 

COMMON.PROC.BU.2 Bring-up Sink UUT 

1. The test starts in a disconnected state.   

2. The tester applies Rp. 

3. If the 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 Source Capabilities message with single PDO: 

a. .омΧол όCƛȄŜŘ {ǳǇǇƭȅύ ǎŜǘ ǘƻ ллō  

b. B29 (Dual-Role Power) set to 1b 

c. B28 (USB Suspend Supported) set to 0b 

d. B27 (Unconstrained Power) set to 1b 

e. B26 (USB Communications Capable) set to 0b 

f. B25 (Dual-Role Data) set to 0b 

g. B24 (PD3, Unchunked Extended Messages Supported) set to 0b  

h. B23 (EPR Mode Capable) to 0b, unless it is mentioned in the test procedure 
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i. .нмΧнл όtŜŀƪ /ǳǊǊŜƴǘύ ǎŜǘ ǘƻ ллō 

j. .мфΧмл ό±ƻƭǘŀƎŜύ ǎŜǘ ǘƻ р±  

k. .фΧл όaŀȄƛƳǳƳ /ǳǊǊŜƴǘύ ǎŜǘ ǘƻ мллƳ! 

6. Repeat Step-5 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. 

7. The check fails if the UUT does not respond with a Request message. [COMMON.PROC.BU.2#1] 

8. The Tester responds with an Accept message to the Request message. 

9. 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. 

10. An explicit contract is now established.  

11. The Tester presents SinkTxOK if the test is in PD3 mode. The Tester waits 500ms to respond to 

messages from the UUT. 

 

COMMON.PROC.BU.3 Bring-up Cable Plug UUT 

1. The test starts in a disconnected state.   

2. The Tester applies Rp to each of the 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 pin). [COMMON.PROC.BU.3#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 the voltage specified in the 

Test Condition) to the VCONN pin, 

d. connects vSafe5V on VBUS. 

5. The Tester waits for tVCONNStable max. 

bƻǘŜΥ  ¢ƘŜ ¢ŜǎǘŜǊ ǳǎŜǎ {htΩ ƳŜǎǎŀƎŜǎ ƛƴ /ŀōƭŜ tƭǳƎ ǘŜǎǘǎ ŜȄŎŜǇǘ ǿƘŜǊŜ ƻǘƘŜǊǿƛǎŜ ǎǇŜŎƛŦƛŜŘΦ 

 

COMMON.PROC.BU.4 Bring-up Source UUT for PPS Test 

1. Make sure to have run TEST.PREP.PR.1 preparation before this procedure. The test starts in a 

disconnected state.   

2. The Tester applies Rd.   
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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 (vSafe5V). [COMMON.PROC.BU.4#1] 

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

5. The Tester responds with a Request message for Programmable Power Supply APDO 4V 1A.  

a. B26 (Capability Mismatch) = 0b 

b. B25 (USB Communication Capable) = 0b 

c. B24 (No USB Suspend) = 1b 

d. B23 (PD3, Unchunked Extended Messages Supported) = 0b 

e. .мфΧф (Output Voltage) = 4V 

f. B6Χл όhǇŜǊŀǘƛƴg Current) = 1A 

6. The check fails if an Accept message is not received. [COMMON.PROC.BU.4#2] 

7. The check fails if PS_RDY message is not received within tPSTransition max from the last bit of 

the EOP of Accept message. [COMMON.PROC.BU.4#3] 

8. An explicit contract is now established.  

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

 

COMMON.PROC.BU.5 Bring-up Sink UUT for PPS Test 

1. The test starts in a disconnected state.   

2. The tester applies Rp. 

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

VBUS.  

4. The Tester transmits Source Capabilities message with two PDOs: 

a. Fixed Supply PDO 

i. .омΧол όCƛȄŜŘ {ǳǇǇƭȅύ ǎŜǘ ǘƻ ллō  

ii. B29 (Dual-Role Power) set to 1b  

iii. B28 (USB Suspend Supported) set to 0b 

iv. B27 (Unconstrained Power) set to 1b 

v. B26 (USB Communications Capable) set to 0b 

vi. B25 (Dual-Role Data) set to 0b 

vii. B24 (PD3, Unchunked Extended Messages Supported) set to 0b  

viii. .нмΧнл όtŜŀƪ /ǳǊǊŜƴǘύ ǎŜǘ ǘƻ ллō 

ix. .мфΧмл ό±ƻƭǘŀƎŜύ ǎŜǘ ǘƻ р±  

x. .фΧл όaŀȄƛƳǳƳ /ǳǊǊŜƴǘύ ǎŜǘ ǘƻ 3A 

b. APDO PPS 

i. .омΧол όAugmented PDO) set to 11b  
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ii. B29Χну 00b ς Programmable Power Supply 

iii. B27 (PPS Power Limited) set to 0b 

iv. B24Χмт (Maximum Voltage) set to 5.9V 

v. B1рΧу (Minimum Voltage) set to 3.3V 

vi. B6Χл όaŀȄƛƳǳƳ /ǳǊǊŜƴǘύ ǎŜǘ ǘƻ 3A 

5. Repeat Step-4 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. 

6. The check fails if a Request message is not received. [COMMON.PROC.BU.5#1] 

7. The Tester responds with an Accept message to the Request message. 

8. 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. 

9. An explicit contract is now established.  

10. The Tester presents SinkTxOK. 

11. 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. 

12. 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. 

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

 

COMMON.PROC.BU.6 Bring-up Sink UUT for Captive Cable Test   

1. The test starts in a disconnected state.   

2. The Tester applies Rp to each of the CC1 and CC2 pins at the captive cable end.  

3. Tester waits for Rd to appear on at least one pin. If this does not occur within tDRP, the check 

fails. [COMMON.PROC.BU.6#1]. 

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 CC pin). [COMMON.PROC.BU.6#2]. For any other 

combination the test ends here.  

5. 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. 

6. The Tester waits for 50 ms. 

7. The Tester transmits Source Capabilities message with single PDO: 
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a. .омΧол όCƛȄŜŘ {ǳǇǇƭȅύ ǎŜǘ ǘƻ ллō  

b. B29 (Dual-Role Power) set to 1b 

c. B28 (USB Suspend Supported) set to 0b 

d. B27 (Unconstrained Power) set to 1b 

e. B26 (USB Communications Capable) set to 0b 

f. B25 (Dual-Role Data) set to 0b 

g. B24 (PD3, Unchunked Extended Messages Supported) set to 0b  

h. .нмΧнл όtŜŀƪ /ǳǊǊŜƴǘύ ǎŜǘ ǘƻ ллō 

i. .мфΧмл ό±ƻƭǘŀƎŜύ ǎŜǘ ǘƻ р±  

j. .фΧл όaŀȄƛƳǳƳ /ǳǊǊŜƴǘύ ǎŜǘ ǘƻ мллƳ! 

8. Repeat Step-5 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 does not respond with a Request message. [COMMON.PROC.BU.6#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 reception of 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. 

bƻǘŜΥ  ¢ƘŜ ¢ŜǎǘŜǊ ǳǎŜǎ {htΩ ƳŜǎǎŀƎŜǎ ƛƴ /ŀǇǘƛǾŜ /ŀōƭŜ tƭǳƎ ǘŜǎǘǎ ŜȄŎŜǇǘ ǿƘŜǊŜ ƻǘƘŜǊǿƛǎŜ ǎǇŜŎƛŦƛŜd. 

 

COMMON.PROC.BU.7 Bring-up Consumer-Provider as Source UUT 

1. Make sure to have run TEST.PREP.PR.1 preparation before this procedure. The test starts in a 

disconnected state.   

2. The tester applies Rp. 

3. If the 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 Source Capabilities message with single PDO: 

a. .омΧол όCƛȄŜŘ {ǳǇǇƭȅύ ǎŜǘ ǘƻ ллō  

b. B29 (Dual-Role Power) set to 1b  

c. B28 (USB Suspend Supported) set to 0b 

d. B27 (Unconstrained Power) set to 1b 

e. B26 (USB Communications Capable) set to 0b 

f. B25 (Dual-Role Data) set to 0b 

g. B24 (PD3, Unchunked Extended Messages Supported) set to 0b  

h. .нмΧнл όtŜŀƪ /ǳǊǊŜƴǘύ ǎŜǘ ǘƻ ллō 

i. .мфΧмл ό±ƻƭǘŀƎŜύ ǎŜǘ ǘƻ р±  
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j. .фΧл όaŀȄƛƳǳƳ /ǳǊǊŜƴǘύ ǎŜǘ ǘƻ 100mA 

6. Repeat Step-5 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. 

7. The check fails if the UUT does not respond with a Request message. [COMMON.PROC.BU.7#1] 

8. The Tester responds with an Accept message to the Request message. 

9. 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. 

10. An explicit contract is now established.  

11. 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 

Accept, and then skips to step 14. 

12. The Tester sends a PR_Swap message.  

13. The Tester checks the response. [COMMON.PROC.BU.7#2] 

a. If the 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 check fails, 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. 

14. At tSrcTransition max (this delay is from the last bit of GoodCRC sent in response to the Accept), 

the Tester drives the VBUS voltage to vSafe0V 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 message. 

16. The tester checks that UUT asserts Rp before the UUT has applied vSafe5V 

[COMMON.PROC.BU.7#3] 

17. The Tester checks that the UUT sends PS_RDY only after the UUT has applied vSafe5V. 

[COMMON.PROC.BU.7#4] 

18. The Tester checks that the PS_RDY from the UUT is within tPSSourceOn min. 

[COMMON.PROC.BU.7#5] This 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 message after tSwapSourceStart and 

before tFirstSourceCap max. [COMMON.PROC.BU.7#6]. 

20. The Tester responds with a Request message for 5V at 100mA.  

a. B30 (Object Position) = 001b 

b. B27 (GiveBack Flag) = 0b 

c. B26 (Capability Mismatch) = 0b 

d. B25 (USB Communication Capable) = 0b 

e. B24 (No USB Suspend) = 1b 



 
 

USB Power Delivery Compliance Test Specification, Revision 1.4 Version 3                                     Page 42                                                                             

f. B23 (PD3, Unchunked Extended Messages Supported) = 0b 

g. .мфΧмл όhǇŜǊŀǘƛƴƎ /ǳǊǊŜƴǘύ Ґ мллƳ! 

h. .фΧл όaŀȄƛƳǳƳ hǇŜǊŀǘƛƴƎ /ǳǊǊŜƴǘύ Ґ мллƳ! 

21. The check fails if the UUT does not respond with an Accept message. [COMMON.PROC.BU.7#7] 

22. The check fails if PS_RDY message is not received within tPSTransition max from the last bit of 

the EOP of Accept message. [COMMON.PROC.BU.7#8] 

23. An explicit contract is now established.  

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

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 Bring-up Provider-Consumer 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 received from the UUT 

within tFirstSourceCap max after VBUS present (vSafe5V). [COMMON.PROC.BU.8#1] 

4. The Tester responds with a Request message for 5V at 100mA.  

a. .олΧ.ну όhōƧŜŎǘ tƻǎƛǘƛƻƴύ Ґ ллмō 

b. B27 (GiveBack Flag) = 0b 

c. B26 (Capability Mismatch) = 0b 

d. B25 (USB Communication Capable) = 0b 

e. B24 (No USB Suspend) = 1b 

f. B23 (PD3, Unchunked Extended Messages Supported) = 0b 

g. .мфΧмл όhǇŜǊŀǘƛƴƎ /ǳǊǊŜƴǘύ Ґ мллƳ! 

h. .фΧл όaŀȄƛƳǳƳ hǇŜǊŀǘƛƴƎ /ǳǊǊŜƴǘύ Ґ мллƳ! 

5. The check fails if the UUT does not respond with an Accept message. [COMMON.PROC.BU.8#2] 

6. The check fails if PS_RDY message is not received within tPSTransition max from the last bit of 

the EOP of Accept message. [COMMON.PROC.BU.8#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 Accept, and then skips to step 11. 
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9. The Tester sends a PR_Swap message.  

10. The Tester checks the response. [COMMON.PROC.BU.8#4] 

a. If the 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 check fails, and the test ends here. 

b. If the UUT responds with Reject or Not_Supported, the check fails, and the test ends 

here. 

c. If the UUT responds with an Accept messge, proceed to Step 11. 

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 vSafe0V. [COMMON.PROC.BU.8#5] 

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 Accept. [COMMON.PROC.BU.8#6] 

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, B29 Dual-Role 

Power set to 1b). The Tester checks that the UUT sends a Request message. 

[COMMON.PROC.BU.8#7] 

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 the Tester 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 Bring-up Consumer-Provider as Source UUT PPS 

1. Make sure to have run TEST.PREP.PR.1 preparation before this procedure. The test starts in a 

disconnected state.   

2. The tester applies Rp. 

3. If the 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 Source Capabilities message with single PDO: 

a. .омΧол όCƛȄŜŘ {ǳǇǇƭȅύ ǎŜǘ ǘƻ ллō  

b. B29 (Dual-Role Power) set to 1b.  

c. B28 (USB Suspend Supported) set to 0b 

d. B27 (Unconstrained Power) set to 1b 

e. B26 (USB Communications Capable) set to 0b 

f. B25 (Dual-Role Data) set to 0b 

g. B24 (PD3, Unchunked Extended Messages Supported) set to 0b  

h. .нмΧнл όtŜŀƪ /ǳǊǊŜƴǘύ ǎŜǘ ǘƻ ллō 

i. .мфΧмл ό±ƻƭǘŀƎŜύ ǎŜǘ ǘƻ р±  

j. .фΧл όaŀȄƛƳǳƳ /ǳǊǊŜƴǘύ ǎŜǘ ǘƻ мллƳ! 
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6. Repeat Step-5 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. 

7. The check fails if the UUT does not respond with a Request message. [COMMON.PROC.BU.9#1] 

8. The Tester responds with an Accept message to the Request message. 

9. 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. 

10. An explicit contract is now established.  

11. 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 

Accept, and then skips to step 14. 

12. The Tester sends a PR_Swap message.  

13. The Tester checks the response. [COMMON.PROC.BU.9#2] 

d. If the 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 check fails, 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 response to the Accept), 

the Tester drives the VBUS voltage to vSafe0V 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 message. 

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 within tPSSourceOn min. 

[COMMON.PROC.BU.9#5] this 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 message after tSwapSourceStart and 

before tFirstSourceCap max. [COMMON.PROC.BU.9#6]. 

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

21. The Tester responds with a Request message for Programmable Power Supply APDO 4V 1A.  

a. B26 (Capability Mismatch) = 0b 

b. B25 (USB Communication Capable) = 0b 

c. B24 (No USB Suspend) = 1b 

d. B23 (PD3, Unchunked Extended Messages Supported) = 0b 

e. .мфΧф όhǳǘǇǳǘ ±ƻƭǘŀƎŜύ Ґ п± 
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f. .сΧл όhǇŜǊŀǘƛƴƎ /ǳǊǊŜƴǘύ Ґ м! 

22. The check fails if an Accept message is not received. [COMMON.PROC.BU.9#7] 

23. The check fails if PS_RDY message is not received within tPSTransition max from the last bit of 

the EOP of Accept message. [COMMON.PROC.BU.9#8] 

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 sends a VCONN_Swap message and completes 

the VCONN_Swap using common procedure COMMON.PROC.PD.17. [COMMON.PROC.BU.9#9] 

 

 

COMMON.PROC.BU.10 Bring-up VPD 

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 CC pin). [COMMON.PROC.BU.10#1]. For any other 

combination the test ends here. 

5. ¢ƘŜ ¢ŜǎǘŜǊ ό¢ŜǎǘŜǊ ƛǎ Ψ{ƛƴƪ ǿƛǘƘ !ŎŎŜǎǎƻǊȅ {ǳǇǇƻǊǘΩύ ǇŜǊŦƻǊƳǎ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ 

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, 

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 test is run at 4.25V. 

2. ¢ƘŜ ¢ŜǎǘŜǊ ǳǎŜǎ {htΩ ƳŜǎǎŀƎŜǎ ƛƴ ±t5 ǘŜǎǘǎ ŜȄŎŜǇǘ ǿƘŜǊŜ ƻǘƘŜǊǿƛǎŜ ǎǇŜŎƛŦƛŜŘΦ 

COMMON.PROC.BU.11 Bring-up Source UUT for Captive Cable Test 

 

1. The test starts in a disconnected state.   

2. The Tester applies Rd to each of the CC1 and CC2 pins at the captive 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 the CC pin. The other pin is referred to as the 

VCONN pin. 

5. The Tester keeps Rd connected to the CC pin, 

6. Check that VBUS is detected at vSafe5V within tCCDebounce max. COMMON.PROC.BU.11#2] 

7. The Tester disconnects Rd from the VCONN pin.  

8. Check that the first bit of a Source Capabilities message is received from the UUT within 

tFirstSourceCap max after VBUS present (vSafe5V). [COMMON.PROC.BU.11#3] 

9. The Tester responds with a Request message for 5V at 100mA.  

a. .олΧ.ну όhōƧŜŎǘ tƻǎƛǘƛƻƴύ Ґ ллмō  

b. B27 (GiveBack Flag) = 0b 

c. B26 (Capability Mismatch) = 0b 

d. B25 (USB Communication Capable) = 0b 

e. B24 (No USB Suspend) = 1b 

f. B23 (PD3, Unchunked Extended Messages Supported) = 0b 

g. .мфΧмл όhǇŜǊŀǘƛƴƎ /ǳǊǊŜƴǘύ Ґ мллƳ! 

h. .фΧл όaŀȄƛƳǳƳ hǇŜǊŀǘƛƴƎ /ǳǊǊŜƴǘύ Ґ мллƳ! 

10. The check fails if the UUT does not respond with an Accept message. [COMMON.PROC.BU.11#4] 

11. The check fails if PS_RDY message is not received within tPSTransition max from the last bit of 

the EOP of Accept message. [COMMON.PROC.BU.11#5] 

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

13. The Tester requests a VCONN_Swap. If this is not accepted the check fails. 

[COMMON.PROC.BU.11#6] 

14. During the VCONN_Swap procedure the 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. 

 

bƻǘŜΥ  ¢ƘŜ ¢ŜǎǘŜǊ ǳǎŜǎ {htΩ ƳŜǎǎŀƎŜǎ ƛƴ /ŀǇǘƛǾŜ /ŀōƭŜ tƭǳƎ ǘŜǎǘǎ ŜȄŎŜǇǘ ǿƘŜǊŜ ƻǘƘŜǊǿƛǎŜ ǎǇŜŎƛŦƛŜŘΦ 

 

COMMON.PROC.BU.12 Bring-up Provider-Consumer 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 Captive_Cable = No), the 
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 (vSafe5V). [COMMON.PROC.BU.12#1] 

4. The Tester responds with a Request message for 5V at 100mA.  

a. .олΧ.ну όhōƧŜŎǘ tƻǎƛǘƛƻƴύ Ґ ллмō 

b. B27 (GiveBack Flag) = 0b 

c. B26 (Capability Mismatch) = 0b 

d. B25 (USB Communication Capable) = 0b 

e. B24 (No USB Suspend) = 1b 

f. B23 (PD3, Unchunked Extended Messages Supported) = 0b 

g. .мфΧмл όhǇŜǊŀǘƛƴƎ /ǳǊǊŜƴǘύ Ґ мллƳA 

h. .фΧл όaŀȄƛƳǳƳ hǇŜǊŀǘƛƴƎ /ǳǊǊŜƴǘύ Ґ мллƳ! 

5. The check fails if the UUT does not respond with an Accept message. [COMMON.PROC.BU.12#2] 

6. The check fails if PS_RDY message is not received within tPSTransition max from the last bit of the 
EOP of Accept message. [COMMON.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 Accept, and then skips to step 11. 

9. The Tester sends a PR_Swap message.  

10. The Tester checks the response. [COMMON.PROC.BU.12#4] 

a. If the 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 check fails, and the 
test ends here. 

b. If the UUT responds with Reject or Not_Supported, the check fails, and the test ends here. 

c. If the UUT responds with an Accept messge, proceed to Step 11. 

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 vSafe0V. [COMMON.PROC.BU.12#5] 

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 Accept. [COMMON.PROC.BU.12#6] 
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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 two PDOs: 

a. Fixed Supply PDO 

i. .омΧол όCƛȄŜŘ {ǳǇǇƭȅύ ǎŜǘ ǘƻ ллō  

ii. B29 (Dual-Role Power) set to 1b  

iii. B28 (USB Suspend Supported) set to 0b 

iv. B27 (Unconstrained Power) set to 1b 

v. B26 (USB Communications Capable) set to 0b 

vi. B25 (Dual-Role Data) set to 0b 

vii. B24 (PD3, Unchunked Extended Messages Supported) set to 0b  

viii. .нмΧнл όtŜŀƪ /ǳǊǊŜƴǘύ ǎŜǘ ǘƻ ллō 

ix. .мфΧмл ό±ƻƭǘŀƎŜύ ǎŜǘ ǘƻ р±  

x. .фΧл όaŀȄƛƳǳƳ /ǳǊǊŜƴǘύ ǎŜǘ ǘƻ о! 

b. APDO PPS 

i. .омΧол ό!ǳƎƳŜƴǘŜŘ t5hύ ǎŜǘ ǘƻ ммō  

ii. .нфΧну ллō ς Programmable Power Supply 

iii. B27 (PPS Power Limited) set to 0b 

iv. .нпΧмт όaŀȄƛƳǳƳ ±ƻƭǘŀƎŜύ ǎŜǘ ǘƻ рΦф± 

v. .мрΧу όaƛƴƛƳǳƳ ±ƻƭǘŀƎŜύ ǎŜǘ ǘƻ оΦо± 

vi. .сΧл όaŀȄƛƳǳƳ /ǳǊǊŜƴǘύ ǎŜǘ ǘƻ о! 

16. The check fails if a Request message is not received. [COMMON.PROC.BU.12#7] 

17. The Tester responds with an Accept message to the Request message. 

18. 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. 

19. An explicit contract is now established.  

20. The Tester presents SinkTxOK. 

21. 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 voltage, the 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 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.12#8] 

 

3.3 Common Procedures 

3.3.1 PD2 and PD3 Modes  
The common procedures in this subsection are applicable when the test is running in PD2 and PD3 

modes.  

COMMON.PROC.PD.1 Tester Sends GoodCRC 

Procedure Applicability: Unless otherwise specified, the Tester replies with a GoodCRC whenever 

receiving any PD message from the UUT. 

1. The Tester sends a GoodCRC message to acknowledge messages received from the UUT. The 

Tester starts the preamble of GoodCRC message after tInterframeGap min of the last bit of the 

previously received message.  

 

COMMON.PROC.PD.2 UUT Sent Get_Source_Cap 

Procedure Applicability: Unless otherwise specified, the Tester runs this procedure whenever receiving 

Get_Source_Cap message from the UUT. 

1. The Tester receives a Get_Source_Cap message from the UUT. This message is valid except the 

following conditions: [COMMON.PROC.PD.2#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 a non-interruptible AMS  

c. The check fails if the VIF field PD_Port_Type = Provider Only 

2. There are three scenarios: 

a. The Tester is a Source 

i. The Tester responds with Source Capabilities message that contains single PDO 

1. .омΧол όCƛȄŜŘ {ǳǇǇƭȅύ ǎŜǘ ǘƻ ллō  

2. B29 (Dual-Role Power) set to 0b if Tester is a Source only; set to 1b if 

Tester is a Dual-Role Power 

3. B28 (USB Suspend Supported) set to 0b 
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4. B27 (Unconstrained Power) set to 1b 

5. B26 (USB Communications Capable) set to 0b 

6. B25 (Dual-Role Data) set to 0b 

7. .нпΧнн όwŜǎŜǊǾŜŘύ ǎŜǘ ǘƻ ллō  

8. .нмΧнл όPeak Current) set to 00b 

9. .мфΧмл ό±ƻƭǘŀƎŜύ ǎŜǘ ǘƻ р±  

10. .фΧл όaŀȄƛƳǳƳ /ǳǊǊŜƴǘύ ǎŜǘ ǘƻ мллƳ! 

ii. The check fails if the UUT does not respond with a Request message. 

[COMMON.PROC.PD.2#2] 

iii. The Tester responds with an Accept message to 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. The Tester is a Sink only 

i. The Tester responds with a Reject message (in PD2 mode) or Not_Supported (in 

PD3 mode). 

c. The Tester is a Sink with Dual-Role Power 

i. The Tester responds with a Source Capabilities message for best condition for 

the PR_Swap to be accepted: 

1. For the first PDO: 

a. .омΧол όCƛȄŜŘ {ǳǇǇƭȅύ ǎŜǘ ǘƻ ллō  

b. B29 (Dual-Role Power) set to 1b 

c. B28 (USB Suspend Supported) set to 0b 

d. B27 (Unconstrained Power) set to 1b 

e. B26 (USB Communications Capable) matches VIF field 

USB_Comms_Capable  

f. B25 (Dual-Role Data) matches VIF field 

DR_Swap_To_UFP_Supported 

g. .нпΧнн όwŜǎŜǊǾŜŘύ ǎŜǘ ǘƻ ллō  

h. .нмΧнл όtŜŀƪ /ǳǊǊŜƴǘύ ǎŜǘ ǘƻ 00b 

i. .мфΧмл ό±ƻƭǘŀƎŜύ ǎŜǘ ǘƻ р±  

j. .фΧл όaŀȄƛƳǳƳ /ǳǊǊŜƴǘύ ǎŜǘ ǘƻ ±LC ŦƛŜƭŘ 

Snk_PDO_Max_Current1 

2. Create the subsequent PDOs using Sink PDO values in the VIF: 

a. If Snk_PDO_Supply_TypeN = Fixed 

i. .омΧол όCƛȄŜŘ {ǳǇǇƭȅύ ǎŜǘ ǘƻ ллō  

ii. .мфΧмл ό±ƻƭǘŀƎŜύ ǎŜǘ ǘƻ ±LC ŦƛŜƭŘ Snk_PDO_VoltageN 
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iii. .фΧл όaŀȄƛƳǳƳ /ǳǊǊŜƴǘύ ǎŜǘ ǘƻ ±LC ŦƛŜƭŘ Snk_PDO_ 

Op_CurrentN 

b. If Snk_PDO_Supply_TypeN = Variable  

i. .омΧол ό±ŀǊƛŀōƭŜ {ǳǇǇƭȅύ ǎŜǘ ǘƻ млō  

ii. .нфΧнл όaŀȄƛƳǳƳ ±ƻƭǘŀƎŜύ ǎŜǘ ǘƻ ±LC ŦƛŜƭŘ 

Snk_PDO_MaxVoltageN 

iii. .мфΧмл όaƛƴƛƳǳƳ ±ƻƭǘŀƎŜύ ǎŜǘ ǘƻ ±LC ŦƛŜƭŘ 

Snk_PDO_MinVoltageN 

iv. .фΧл όaŀȄƛƳǳƳ /ǳǊǊŜƴǘύ ǎŜǘ ǘƻ ±LC ŦƛŜƭŘ 

Snk_PDO_Op_CurrentN 

c. If Snk_PDO_Supply_TypeN = Battery 

i. .омΧол ό.ŀǘǘŜǊȅ {ǳǇǇƭȅύ ǎŜǘ ǘƻ лмō  

ii. .нфΧнл όaŀȄƛƳǳƳ ±ƻƭǘŀƎŜύ ǎŜǘ ǘƻ ±LC ŦƛŜƭŘ 

Snk_PDO_MaxVoltageN 

iii. B1фΧмл όaƛƴƛƳǳƳ ±ƻƭǘŀƎŜύ ǎŜǘ ǘƻ ±LC ŦƛŜƭŘ 

Snk_PDO_MinVoltageN 

iv. .фΧл όaŀȄƛƳǳƳ tƻǿŜǊύ ǎŜǘ ǘƻ ±LC ŦƛŜƭŘ Snk_PDO_ 

Op_PowerN 

 

                        d.    If Snk_PDO_Supply_TypeN = PPS, and in Rev 3 

i. .омΧну όtt{ύ ǎŜǘ ǘƻ ммллō  

ii. .нпΧмт όaŀȄƛƳǳƳ ±ƻƭǘŀƎŜύ ǎŜǘ ǘƻ ±LC ŦƛŜƭŘ 

Snk_PDO_MaxVoltageN 

iii. .мрΧму όaƛƴƛƳǳƳ ±ƻƭǘŀƎŜύ ǎŜǘ ǘƻ ±LC ŦƛŜƭŘ 

Snk_PDO_MinVoltageN 

iv. .сΧл όaŀȄƛƳǳƳ /ǳǊǊŜƴǘύ ǎŜǘ ǘƻ ±LC ŦƛŜƭŘ 

Snk_PDO_Op_CurrentN 

 

COMMON.PROC.PD.3 UUT Sent Get_Sink_Cap 

Procedure Applicability: Unless otherwise specified, the Tester runs this procedure whenever receiving 

Get_Sink_Cap message from the UUT. 

 

1. The Tester receives Get_Sink_Cap message from the UUT. This message is valid except the 

following conditions: [COMMON.PROC.PD.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 a non-interruptible AMS  

c. The check fails if the VIF field PD_Port_Type = Consumer only 

2. There are three scenarios: 
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a. The Tester is a Source only 

i. The Tester responds with a Reject message 

b. The Tester is a Source with Dual Role Power 

i. The Tester responds the following Sink Capabilities message with single PDO:  

1. .омΧол όCƛȄŜŘ {ǳǇǇƭȅύ ǎŜǘ ǘƻ ллō  

2. B29 (Dual-Role Power) set to 1b 

3. B28 (Higher Capability) set to 0b 

4. B27 (Unconstrained Power) set to 1b 

5. B26 (USB Communications Capable) set to 0b 

6. B25 (Dual-Role Data) set to 0b 

7. .нпΧнл όwŜǎŜǊǾŜŘύ ǎŜǘ ǘƻ лл000b  

8. .мфΧмл ό±ƻƭǘŀƎŜύ ǎŜǘ ǘƻ р±  

9. .фΧл όaŀȄƛƳǳƳ /ǳǊǊŜƴǘύ ǎŜǘ ǘƻ мллƳ! 

c. The Tester is a Sink  

i. The Tester responds the following Sink Capabilities message with single PDO: 

1. .омΧол όCƛȄŜŘ {ǳǇǇƭȅύ ǎŜǘ ǘƻ ллō  

2. B29 (Dual-Role Power) set to 0b if Tester is a Sink only; set to 1b if 

Tester is a Dual-Role Power 

3. B28 (Higher Capability) set to 0b 

4. B27 (Unconstrained Power) set to 1b 

5. B26 (USB Communications Capable) set to 0b 

6. B25 (Dual-Role Data) set to 0b 

7. .нпΧн3 (Fast Role Swap required USB Type-C Current) set to 00b (Fast 

Swap not supported) 

8. .ннΧнл όwŜǎŜǊǾŜŘύ ǎŜǘ ǘƻ лллō  

9. .мфΧмл ό±ƻƭǘŀƎŜύ set to 5V  

10. .фΧл όaŀȄƛƳǳƳ /ǳǊǊŜƴǘύ ǎŜǘ ǘƻ мллƳ! 

 

COMMON.PROC.PD.4 UUT Sent Ping 

Procedure Applicability: Unless otherwise specified, the Tester runs this procedure whenever receiving 

Ping message from the UUT. 

1. The Tester receives Ping message from the UUT and ignores it. This message is valid except the 

following conditions: [COMMON.PROC.PD.4#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 a non-interruptible AMS  

c. The check fails if the UUT sends this message and the UUT is a Sink 
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COMMON.PROC.PD.5 UUT Sent PR_Swap 

Procedure Applicability: Unless otherwise specified, the Tester runs this procedure whenever receiving 

PR_Swap message from the UUT. 

1. The Tester receives PR_Swap message from the UUT. This message is valid except the following 

conditions: [COMMON.PROC.PD.5#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 a non-interruptible AMS  

2. The following are the scenarios (for rejecting a PR_Swap).  

a. The Tester is a Sink, the Tester responds with a Reject message. The check fails if the VIF 

field Requests_PR_Swap_As_Src = No. [COMMON.PROC.PD.5#2] 

b. The Tester is a Source, the Tester responds with a Reject message. The check fails if the 

VIF field Requests_PR_Swap_As_Snk = No. [COMMON.PROC.PD.5#3] 

 

COMMON.PROC.PD.6 UUT Sent VCONN_Swap  

Procedure Applicability: Unless otherwise specified, the Tester runs this procedure whenever receiving 

VCONN_Swap message from the UUT. 

1. The Tester receives VCONN_Swap message from the UUT. This message is valid except the 

following conditions: [COMMON.PROC.PD.6#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 a non-interruptible AMS  

2. There are two scenarios: 

a. The Tester is the initial Vconn Source, and the Tester runs the following procedures 

i. If the VIF field VCONN_Swap_To_On_Supported = Yes and the UUT sends a 

VCONN_Swap message, the Tester responds with an Accept message. 

Otherwise (the VIF field VCONN_Swap_To_On_Supported = No and the UUT 

sends a VCONN_Swap message), the check fails, and the test stops here. 

[COMMON.PROC.PDU.6#2] 

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 GoodCRC message 

corresponding to the Accept Message sent. [COMMON.PROC.PD.6#3] 

iii. The Tester stops sourcing VCONN 

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



 
 

USB Power Delivery Compliance Test Specification, Revision 1.4 Version 3                                     Page 54                                                                             

i. If the VIF field VCONN_Swap_To_Off_Supported = Yes and the UUT sends a 

VCONN_Swap message, the Tester responds with an Accept message. 

Otherwise (VIF field VCONN_Swap_To_Off_Supported = No and the UUT sends 

a VCONN_Swap message), the check fails, and the test stops here. 

[COMMON.PROC.PD.6#4] 

ii. The Tester applies VCONN and sends PS_RDY message. 

 

COMMON.PROC.PD.7 UUT Sent Discover Identity Request 

Procedure Applicability: Unless otherwise specified, the Tester runs this procedure whenever receiving 

Discover Identity Request message from the UUT. 

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

except the following conditions: [COMMON.PROC.PD.7#1] 

a. If the test is running in PD2 mode 

i. If the UUT is a UFP, the Tester checks that  

1. ¢ƘŜ ƳŜǎǎŀƎŜ ǳǎŜǎ {htΩ ǇŀŎƪŜǘ AND  

2. The message is sent after a PR_Swap AMS in which the UUT becomes 

the new Source and before an explicit contract exists AND 

3. UUT is VCONN source 

ii. The check fails if the UUT is a Cable Plug 

b. If the test is running in PD3 mode 

i. ¢ƘŜ ŎƘŜŎƪ Ŧŀƛƭǎ ƛŦ ƳŜǎǎŀƎŜ ǳǎŜǎ {htΩ AND  

1. UUT is not supplying VCONN OR  

2. it is not VCONN source 

ii.  the check fails if the UUT is a Cable Plug  

c. The check fails if the VIF field Attempts_Discov_SOP = NO and the UUT has sent using 

SOP packet. 

d. The check fails iŦ ǘƘŜ ¦¦¢ ǎŜƴŘǎ ǘƘƛǎ ƳŜǎǎŀƎŜ ǳǎƛƴƎ {htΩΩ ǇŀŎƪŜǘ  

e. The check fails if the UUT sends this message within a non-interruptible AMS  

f. The check fails if the UUT sends this message using SOP packet before the Tester has 

established an Explicit Contract  

2. The Tester performs the following checks on the Structured VDM Message Header: 

[COMMON.PROC.PD.7#2] 

a. .ƛǘǎ тΧс ό/ƻƳƳŀƴŘ ¢ȅǇŜύ ƛǎ ǎŜǘ ǘƻ ллō 
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b. .ƛǘǎ пΧлō ό/ƻƳƳŀƴŘύ ƛǎ ǎŜǘ ǘƻ м ό5ƛǎŎƻǾŜǊ LŘŜƴǘƛǘȅύ 

3. The Tester response depends on the SOP* Communication: 

a. If a SOP' Discover Identity Request message is received from the UUT, the Tester 

ǊŜǎǇƻƴŘǎ ǿƛǘƘ ŀ άwŜǎǇƻƴŘŜǊ !/Yέ ŀŘǾŜǊǘƛǎƛƴƎ tŀǎǎƛǾŜ /ŀōƭŜ ǿƛǘƘ ±ōǳǎ /ǳǊǊŜƴǘ IŀƴŘƭƛƴƎ 

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

b. If a SOP Discover Identity Request message is received from the UUT, the Tester 

ǊŜǎǇƻƴŘǎ ǿƛǘƘ ŀ άwŜǎǇƻƴŘŜǊ NAKέ.   

4. ¢ƘŜ ŎƘŜŎƪ Ŧŀƛƭǎ ƛŦ ŀ ƳŜǎǎŀƎŜ ƛǎ ǊŜŎŜƛǾŜŘ ŦǊƻƳ ǘƘŜ ¦¦¢ ōŜŦƻǊŜ ǘƘŜ ¢ŜǎǘŜǊ Ƙŀǎ ǎŜƴǘ άwŜǎǇƻƴŘŜǊ 

!/Yέ ƻǊ άwŜǎǇƻƴŘŜǊ b!YέΦ [COMMON.PROC.PD.7#3] 

 

COMMON.PROC.PD.8 UUT Sent Discover SVIDs Request 

Procedure Applicability: 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 following conditions: [COMMON.PROC.PD.8#1] 

a. If the test is running in PD2 mode, the check fails if the UUT is a UFP or a Cable Plug  

b. If the test is running in PD3 mode, the check fails if the UUT is a Cable Plug  

c. The check fails if the VIF field Attempts_Discov_SOP = NO 

d. The check fails iŦ ǘƘŜ ¦¦¢ ǎŜƴŘǎ ǘƘƛǎ ƳŜǎǎŀƎŜ ǳǎƛƴƎ {htΩΩ ǇŀŎƪŜǘ  

e. The check fails if the UUT sends this message within a non-interruptible AMS  

f. The check fails if the UUT sends this message before the Tester has established an 

Explicit Contract  

2. The Tester performs the following checks on the Structured VDM Message Header: 

[COMMON.PROC.PD.8#2] 

a. .ƛǘǎ тΧс ό/ƻƳƳŀƴŘ ¢ȅǇŜύ ƛǎ ǎŜǘ ǘƻ ллō 

b. .ƛǘǎ пΧл ό/ƻƳƳŀƴŘύ ƛǎ ǎŜǘ ǘƻ н ό5ƛǎŎƻǾŜǊ {±L5ǎύ 

3. TƘŜ ¢ŜǎǘŜǊ ǊŜǎǇƻƴŘǎ ǿƛǘƘ ŀ άwŜǎǇƻƴŘŜǊ b!YέΦ  ¢ƘŜ ŎƘŜŎƪ Ŧŀƛƭǎ ƛŦ ŀ ƳŜǎǎŀƎŜ ƛǎ received from the 

¦¦¢ ōŜŦƻǊŜ ǘƘŜ ¢ŜǎǘŜǊ Ƙŀǎ ǎŜƴǘ άwŜǎǇƻƴŘŜǊ b!YέΦ [COMMON.PROC.PD.8#3] 

 

COMMON.PROC.PD.9 UUT Sent Attention 

Procedure Applicability: Unless otherwise specified, the Tester runs this procedure whenever receiving 

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

following conditions: [COMMON.PROC.PD.9#1] 

a. In PD2, the check fails if the UUT is a DFP or a Cable Plug 

b. In PD3, the check fails if the UUT is a Cable Plug 

c. The check fails if VIF field Modal_Operation_Supported_SOP = NO 

d. The check fails iŦ ǘƘŜ ¦¦¢ ǎŜƴŘǎ ǘƘƛǎ ƳŜǎǎŀƎŜ ǳǎƛƴƎ {htΩ ƻǊ {htΩΩ ǇŀŎƪŜǘ  

e. The check fails if the UUT sends this message within a non-interruptible AMS  

f. The check fails if the UUT sends this message before the Tester has established an 

Explicit Contract  

2. The Tester performs the following checks on the Structured VDM Message Header: 

[COMMON.PROC.PD.9#2] 

a. .ƛǘǎ тΧс ό/ƻƳƳŀƴŘ ¢ȅǇŜύ ƛǎ ǎŜǘ ǘƻ ллō 

b. .ƛǘǎ пΧлō ό/ƻƳƳŀƴŘύ ƛǎ ǎŜǘ ǘƻ с ό!ǘǘŜƴǘƛƻƴύ 

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

 

COMMON.PROC.PD.10 UUT Sent Request  

Procedure Applicability: Unless otherwise specified, the Tester runs this procedure whenever receiving 

Request message from the UUT. 

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

conditions: [COMMON.PROC.PD.10#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 fails if the UUT sends this message within a non-interruptible AMS  

c. The check fails if the UUT is a Source 

d. The check fails if the UUT is a Sink and in the EPR mode 

2. The Tester responds with an Accept message to the Request message. 

3. 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. 

 

COMMON.PROC.PD.11 UUT Sent Source Capabilities   

Procedure Applicability: Unless otherwise specified, the Tester runs this procedure whenever receiving 

Source Capabilities message from the UUT. 
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1. The Tester receives Source Capabilities message from the UUT. This message is valid except the 

following conditions: [COMMON.PROC.PD.11#1] 

a. The check fails if the UUT is a Sink, and the Tester has not previously sent 

Get_Source_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 a non-interruptible AMS  

2. The procedure ends here if the UUT is a Sink. The Tester sends a Request message for 5V at 

100mA.  

a. B30 (Object Position) = 001b 

b. B27 (GiveBack Flag) = 0b 

c. B26 (Capability Mismatch) = 1b 

d. B25 (USB Communication Capable) = 0b 

e. B24 (No USB Suspend) = 1b 

f. .мфΧмл όhǇŜǊŀǘƛƴƎ Current) = 100mA 

g. .фΧл όaŀȄƛƳǳƳ hǇŜǊŀǘƛƴƎ /ǳǊǊŜƴǘύ Ґ мллƳ! 

3. The check fails if an Accept message is not received. [COMMON.PROC.PD.11#2] 

4. The check fails if PS_RDY message is not received within tPSTransition max from the last bit of 

the EOP of Accept message.  [COMMON.PROC.PD.11#3] 

 

COMMON.PROC.PD.12 UUT Sent DR_Swap  

Procedure Applicability: 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 UUT. This message is valid except the following 

conditions: [COMMON.PROC.PD.12#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 a non-interruptible AMS  

c. The check fails if the UUT is a UFP and the VIF field DR_Swap_To_DFP_Supported = No 

d. The check fails if the UUT is a DFP and the VIF field DR_Swap_To_UFP_Supported = No 

 

COMMON.PROC.PD.17 Tester Sent Vconn_swap message 
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Procedure Applicability: The Tester runs this procedure wherever COMMON.PROC.PD.17 is referred in 

the test procedure. 

1. There are two scenarios: 

a. The Tester is the initial Vconn Source, and the Tester runs the following procedures 

i. The Tester checks the response. [COMMON.PROC.PD.17#1] 

1. If the UUT responds with a Wait message and the Tester 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_Supported, and the VIF field 

VCONN_Swap_To_On_Supported = Yes 

3. The check fails if the UUT responds with an Accept message 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 received Accept 

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 response. [COMMON.PROC.PD.17#3] 

1. If the UUT responds with a Wait message and the Tester 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_Supported, and 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_RDY message. The Tester checks that the UUT does not 

present VCONN at the non-CC line within tVCONNSourceOff. 

[COMMON.PROC.PD.17#4] 

3.3.2 PD3 Mode  
The common procedures in this subsection are applicable only when the test is running in PD3.  

COMMON.PROC.PD3.1 Sink Start an AMS 

Procedure Applicability: Unless otherwise specified, the Tester runs this procedure whenever it needs to 

start an AMS. 

1. The Tester as a Sink monitors the Rp value to start an AMS: 
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If the UUT presents SinkTxOK, the Sink proceeds to send message (and start an AMS) as 

described in the test. 

COMMON.PROC.PD3.2 UUT Sent EPR_Source_Cap message 

Procedure Applicability: Unless otherwise specified, the Tester runs this procedure whenever receiving 

an EPR_Source_Cap message from the UUT. 

1. The Tester receives the EPR_Source_Cap message from the UUT. This message is valid except 

the following conditions: [COMMON.PROC.PD3.2#1] 

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

EPR_Get_Source_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 a non-interruptible AMS 

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

here 

2. The procedure ends here if the UUT is a Sink or in the SPR mode. Otherwise, the 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_Cap message with EPR PDOs, Object Position = 1000b 

b. B27 (GiveBack Flag) = 0b 

c. B26 (Capability Mismatch) = 1b 

d. B25 (USB Communication Capable) = 0b 

e. B24 (No USB Suspend) = 1b 

ŦΦ .мфΧмл όhǇŜǊŀǘƛƴƎ /ǳǊǊŜƴǘύ Ґ мллƳ! 

ƎΦ .фΧл όaŀȄƛƳǳƳ hǇŜǊŀǘƛƴƎ /ǳǊǊŜƴǘύ Ґ м00mA 

3. The check fails if an Accept message is not received. [COMMON.PROC.PD3.2#2] 

4. The check fails if PS_RDY message is not received within tPSTransition max (EPR mode) from 

the last bit of the EOP of Accept message.  [COMMON.PROC.PD3.2#3] 

5. Tester sends EPR_KeepAlive message for every tSinkEPRKeepAlive max(500ms) 
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6. Tester checks that the UUT responds with EPR_KeepAlive_Ack [COMMON.PROC.PD3.2#4] 

COMMON.PROC.PD3.3 UUT Sent EPR_Get_Source_Cap 

Procedure Applicability: Unless 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 conditions: [COMMON.PROC.PD3.3#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 a non-interruptible AMS 

c. The check fails if the VIF field PD_Port_Type = Provider Only 

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

here 

2. There are three scenarios: 

a. ¢ƘŜ ¢ŜǎǘŜǊ ƛǎ ŀ {ƻǳǊŎŜ ƻƴƭȅ ƻǊ {ƛƴƪ ǿƛǘƘ 5ǳŀƭ ǊƻƭŜ ǇƻǿŜǊΣ ŀƴŘ ƛŦ ǘƘŜ ά9tw ŎŀǇέ ōƛǘ ƛǎ ǎŜǘ 

to 0 in the Sourcecap message (SPR mode), Tester sends Not_Supported message 

b. ¢ƘŜ ¢ŜǎǘŜǊ ƛǎ ŀ {ƻǳǊŎŜ ƻƴƭȅ ƻǊ {ƛƴƪ ǿƛǘƘ 5ǳŀƭ ǊƻƭŜ ǇƻǿŜǊΣ ŀƴŘ ƛŦ ǘƘŜ ά9tw ŎŀǇέ ōƛǘ ƛǎ ǎŜǘ 

to 1 in the Sourcecap message (EPR mode), 

i. The Tester sends with EPR_ Source_Capabilities message that contains eight 

PDOΩǎ ŀƴŘ ƻƴŜ t5h όмпл² t5tύ 

1. .омΧол όCƛȄŜŘ {ǳǇǇƭȅύ ǎŜǘ ǘƻ ллō 

2. B29 (Dual-Role Power) set to 0b if Tester is a Source only; set to 1b if 

Tester is a Dual-Role Power 

3. B28 (USB Suspend Supported) set to 0b 

4. B27 (Unconstrained Power) set to 1b 

5. B26 (USB Communications Capable) set to 0b 

6. B25 (Dual-Role Data) set to 0b 

7. B24 (Unchunked Extended messages Supported) set to 0b or 1b 

depending on test condition 
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8. 23 set to 1b (EPR_Mode Capable) 

9. 22 (Reserved) set to 0b 

10. .нмΧнл όtŜŀƪ /ǳǊǊŜƴǘύ ǎŜǘ ǘƻ ллō 

PDO1:     9. BмфΧмл ό±ƻƭǘŀƎŜύ ǎŜǘ ǘƻ р± 

млΦ .фΧл όaŀȄƛƳǳƳ /ǳǊǊŜƴǘύ ǎŜǘ ǘƻ олллƳ! 

t5hнΥ     фΦ .мфΧмл ό±ƻƭǘŀƎŜύ ǎŜǘ ǘƻ ф± 

млΦ .фΧл όaŀȄƛƳǳƳ /ǳǊǊŜƴǘύ ǎŜǘ ǘƻ олллƳ! 

t5hоΥ     фΦ .мфΧмл ό±ƻƭǘŀƎŜύ ǎŜǘ ǘƻ мр± 

млΦ .фΧл όaŀȄƛƳǳƳ /ǳǊǊŜƴǘύ ǎŜǘ ǘƻ олллƳ! 

t5hпΥ     фΦ .мфΧмл ό±ƻƭǘŀge) set to 20V 

млΦ .фΧл όaŀȄƛƳǳƳ /ǳǊǊŜƴǘύ ǎŜǘ ǘƻ рлллƳ! 

PDO5:    All fields set to 0 

PDO6:    All fields set to 0 

PDO7:    All fields set to 0 

t5hуΥ     фΦ .мфΧмл ό±ƻƭǘŀƎŜύ ǎŜǘ ǘƻ ну± 

млΦ .фΧл όaŀȄƛƳǳƳ /ǳǊǊŜƴǘύ ǎŜǘ ǘƻ рлллƳ! 

   t5hфΥ мΦ .омΧ.ол ό!ǳƎƳŜƴǘŜŘύ set to 11b 

    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 0b 

    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. 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. 

c. The Tester is a Sink only 

i. The Tester responds with a Reject message. 

COMMON.PROC.PD3.4 UUT Sent EPR_Request 

Procedure Applicability: Unless 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 conditions: [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 a non-interruptible 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 field EPR_Supported_As_Snk is set to No and the test stops 

here 

2. If 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 the test stops here 

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.PD3.5 Tester Sent EPR_Mode (Enter) 

Procedure Applicability: The Tester runs this procedure wherever COMMON.PROC.PD3.5 is 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.PD3.5#1] 

2. Tester performs below checks,  
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a. If the VIF field Captive_Cable is No [AND] UUT is not a Vconn source, The Tester checks 

that UUT sends a Vconn_Swap message and completes the Vconn Swap sequence using 

COMMON.PROC.PD.6. [COMMON.PROC.PD3.5#2] 

b. Else, the check fails if the UUT sends a Vconn_Swap message. 

[COMMON.PROC.PD3.5#3] 

3. Tester performs below checks,  

a. If the VIF field Captive_Cable is No, the check fails if the UUT does not sends a SOP' 

Discover Identity message. [COMMON.PROC.PD3.5#4] 

b. Else, the check fails if the UUT sends a SOP' Discover Identity message. 

[COMMON.PROC.PD3.5#5] 

4. Tester checks that UUT completes the EPR entry process by sending EPR_Mode message with 

Action field set to 0x03(Enter_Succeeded) and Data field set to 0x0 within tEnterEPR (500ms), 

this timing is measured from the last bit of the Good_CRC in response to the EPR_Mode (Enter) 

message to the last bit of the EPR_Mode (Enter_Succeeded) message. 

[COMMON.PROC.PD3.5#6] 

5. Tester checks that the UUT sends EPR_Source_Capabilities message within tFirstSourceCap of 

the last bit of the GoodCRC message acknowledging the EPR_Mode (Enter_Succeeded) message. 

[COMMON.PROC.PD3.5#7] 

6. Tester checks that the UUT establishes EPR contract using common procedure 

COMMON.PROC.PD3.2[COMMON.PROC.PD3.5#8] 

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

Procedure Applicability: The Tester runs this procedure wherever COMMON.PROC.PD3.6 is referred in 

the test procedure. 

1. The Tester receives an EPR_Mode message with the Action field set to 1(Enter) and Data field 
ǎŜǘ ǘƻ ¦¦¢Ωǎ ƻǇŜǊŀǘƛƻƴŀƭ t5t ŦǊƻƳ ǘƘŜ ¦¦¢Φ ¢Ƙƛǎ ƳŜǎǎŀƎŜ ƛǎ ǾŀƭƛŘ ŜȄŎŜǇǘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ 
conditions: [COMMON.PROC.PD3.6#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 a non-interruptible 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: [COMMON.PROC.PD3.6#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) and the test stops here. 

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 not set in PDO) 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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3. If the tester is not the Vconn source, then the Tester sends a VCONN_Swap message and 
completes the VCONN_Swap using common procedure COMMON.PROC.PD.17. 
[COMMON.PROC.PD3.6#3] 

4. 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 here. [COMMON.PROC.PD3.6#4] 

5. If VIF field Captive_Cable is Yes, the Tester sends SOP' Discover Identity message and checks the 
below fields in the response message, [COMMON.PROC.PD3.6#5] 

a. Vbus Current 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 Identity message or is 

not EPR capable, then the Tester sends an EPR_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. 

6. Tester sends an EPR_Mode message with Action field set to 3(Enter_Succeeded) and Data field 
set to 0 within tEnterEPR from the EPR_Mode (Enter) message. 

7. 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 that the UUT responds with EPR_Request 
message. [COMMON.PROC.PD3.6#6] 

8. Tester checks that the UUT establishes the EPR contract negotiation using 
COMMON.PROC.PD3.4. [COMMON.PROC.PD3.6#7] 

4 Physical Layer Specific Tests 
This chapter describes tests that primary cover Chapters 6 and 8 requirements in the USB PD 

specifications. 

 

Table 6 Receiver Signaling Table 

 TX_NORMAL TX_GROUP_1 TX_GROUP_2 TX_GROUP_3 

High Level 
(nom) 

1100 mV 1200 mV 790 mV 1290 mV 

Low Level 
(nom) 

25mV 0 mV -250mV 250mV 

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

Rise/Fall Time 735 ns 735 ns 735 ns 735 ns 
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Figure 1: using mid-level to find the reference unit interval 

 

 

Figure 2: Example of producing eye diagram 

 

 

Figure 3: Noise injection generator and calibration fixture setup 
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Figure 4: Two-tone noise calibration 
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Figure 5: AWG measurement waveforms 
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4.1 Test Procedures for All UUTs 

4.1.1 PD3 Mode  

The tests in this subsection are run only in PD3 mode.  

The tests in this subsection are applicable to all UUTs.  

¶ This section uses the following behavior, except where defined in Test Specific Tester Behavior or a Test 

Procedure: The Tester supports both Power Roles but does not toggle (ie, a Provider/Consumer or 

Consumer/Provider) 

¶ The Tester always replies with an Accept message to a DR_Swap message  

¶ The Tester always rejects 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.7 

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

 

TEST.PD.PHY.ALL.1 Transmit Bit Rate and the Drift  

Description: The Tester checks that the UUT transmitted data meets the bit rate requirements, and it 

correctly implements BIST Carrier Mode 2. 

Test Specific Tester Behavior: N/A 

Test Conditions: 

 Consumer 
Only 

Provider 
Only, P/C 

DRP, C/P Free Cable VPD, 
Captive 
Cable, Si-
Only 
eMarker 

Rev3ChkdSrc  ᾛ    

Rev3ChkdSnk ᾛ  ᾛ   

Rev3VcMinEnd1    ᾛ ᾛ 

Rev3VcMaxEnd1    ᾛ ᾛ 

Rev3VcMinEnd2    ᾛ  

Rev3VcMaxEnd2    ᾛ  

 

Test Procedures: 

1. There are 4 possible bring-up 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 and it runs bring-up procedure 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 runs bring-up procedure with the UUT as a Source 

COMMON.PROC.BU.1. 
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c. The UUT has VIF field VIF_Product_Type set to Cable. The Tester runs bring-up 

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-up 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 YES, and VIF parameter eMarked Captive Cable   

is set to YES* . The Tester runs bring-up 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 YES, and VIF parameter eMarked Captive Cable is set 

to YES*. The Tester runs bring-up procedure with the UUT as a Source UUT for Captive 

Cable Test COMMON.PROC.BU.11. 

2. The Tester sends a BIST request to the UUT, ǎǇŜŎƛŦȅƛƴƎ ά.L{¢ /ŀǊǊƛŜǊ aƻŘŜέΦ 

3. The Tester creates a histogram with at least 100 bins of the total voltage swing for the bit 

stream collected from the BIST request. For example, 100 bins, the voltage absolute max is 1.1V 

and absolute min is 0V; 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 Tester searches for the bin with highest count between Y5TX (0.5625V) and the maximum; 

ŀƴŘ ǘƘŜ ƳƛŘŘƭŜ ǾƻƭǘŀƎŜ ƻŦ ǘƘŜ ōƛƴ ƛǎ άƘƛƎƘ ƭŜǾŜƭέ 

5. The Tester searches for the bin with highest count between Y5TX (0.5625V) and the minimum; 

ŀƴŘ ǘƘŜ ƳƛŘŘƭŜ ǾƻƭǘŀƎŜ ƻŦ ǘƘŜ ōƛƴ ƛǎ άƭƻǿ ƭŜǾŜƭέ 

6. ¢ƘŜ ŀǾŜǊŀƎŜ ōŜǘǿŜŜƴ άƘƛƎƘ ƭŜǾŜƭέ ŀƴŘ άƭƻǿ ƭŜǾŜƭέ ƛǎ ǘƘŜ ƳƛŘ-level 

7. The Tester uses the mid-level to find fBitRateRef (refer to Figure 1)  

a. Locate the first rising edge of a άлέ bit. 

b. Count 32 bits. 

c. Locate the rising edge of a άлέ bit, this is the start of the measured time. 

d. Count 32 bits 

e. Locate the rising edge of a άлέ bit, this is the end of the measured time. 

f. The reference bit length fBitRateRef equals 32 divided by the measured time  

8. The Tester ŦƛƴŘǎ ŀ ǊƛǎƛƴƎ ŜŘƎŜ ƻŦ ŀ άлέ ōƛǘ ŀƴŘ ǘƘŜƴ ƛǘ locates a 1024 bits long packet, where the 

first bit is identified as B0, and the last bit is identified as B1023. The Tester repeats the 

following 256 times with _num = 0 (the first run starts from B0 through B32, the second runs 

start from B4 through B36 etc.) 

a. Locate the rising edge of B(_numύ όŀ άлέ ōƛǘύΣ this is the start of the measured time. 

b. Locate the rising edge of B(_num + 32ύ όŀ άлέ ōƛǘύΣ this is the end of the measured time. 

c. Calculate fBitRateMeas as 32 divided by the measured time 

d. The Tester checks fBitRateMeas: [TEST.PD.PHY.ALL.1#1] 

i. The check fails if fBitRateMeas is less than or equal to fBitRate min  

ii. The check fails if fBitRateMeas is more than or equal to fBitRate max  

e. Compute pBitRateMeas = (|  fBitRateMeas ς fBitRateRef | ) / fBitRateRef. 

f. The Tester checks that pBitRateMeas is less than 0.25% [TEST.PD.PHY.ALL.1#2] 

g. Set _num = _num + 4 
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9. The Tester checks that the bit stream collected meets tBISTContMode limits. 

[TEST.PD.PHY.ALL.1#3] 

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

 

TEST.PD.PHY.ALL.2 Transmitter Eye Diagram  

Description: The Tester checks that the UUT transmitted data meets the eye diagram mask 

requirements. 

Test Specific Tester Behavior:  

If bring-up will result in the UUT being a Sink:  

- The Tester shall implement wǇ ŀǎ ŀ пΦтƪҠ ǊŜǎƛǎǘƻǊ pull up to 3.3V. The capacitive load of the 

tester is as close to 400pF as practical. 

If bring-up will result in the UUT being a Source:  

- The Tester shall implement wŘ ŀǎ ŀ рΦмƪҠ ǊŜǎƛǎǘƻǊ ǘƻ ground. The capacitive load of the tester is 

as close to 400pF as practical. 

If UUT is a Cable:  

- The Tester applies VBUS, VCONN, Rp όпΦтƪҠ ǘƻ оΦо±ύ ŀƴŘ wŘ όрΦмƪҠύ ǘƻ ƻƴŜ ŎŀōƭŜ ŜƴŘΦ ¢ƘŜ 

capacitive load of the tester is as close to 400pF as practical. 

Test Conditions:  

 Consumer 
Only 

Provider 
Only, P/C 

DRP, C/P Free Cable VPD, 
Captive 
Cable, Si-
Only 
eMarker 

Rev3ChkdSrc  ṉ    

Rev3ChkdSnk ṉ  ṉ   

CabFlippedSrc   ṉ       

CabFlippedSnk ṉ   ṉ     

Rev3VcMinEnd1    ṉ ṉ 

Rev3VcMidEnd1    ṉ ṉ 

Rev3VcMaxEnd1    ṉ ṉ 

Rev3VcMinEnd2    ṉ  

Rev3VcMidEnd2    ṉ  

Rev3VcMaxEnd2    ṉ  

 

Test Procedures: 

1. There are 4 possible bring-up 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 and it runs bring-up procedure 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 runs bring-up 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 runs bring-up 

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-up 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 YES, and VIF parameter eMarked Captive Cable 

is set to YES* . The Tester runs bring-up 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 YES, and VIF parameter eMarked Captive Cable is set 

to YES* . The Tester runs bring-up procedure with the UUT as a Source UUT for Captive 

Cable Test COMMON.PROC.BU.11. 

2. The Tester sends a BIST request to the UUT, ǎǇŜŎƛŦȅƛƴƎ ά.L{¢ /ŀǊǊƛŜǊ aƻŘŜέΦ If the UUT is acting 

ŀǎ ŀ {ƛƴƪΣ Řƻ ƴƻǘ Ŧƻƭƭƻǿ ǘƘŜ ƴƻǊƳŀƭ wǇ /ƻƭƭƛǎƛƻƴ !ǾƻƛŘŀƴŎŜ ōǳǘ Ƴŀƛƴǘŀƛƴ ǘƘŜ ǎǇŜŎƛŦƛŜŘ пΦтƪҠ 

resistor pull up to 3.3V 

3. The Tester creates a histogram with at least 100 bins of the total voltage swing for the bit 

stream collected from the BIST request. For example, 100 bins, the voltage absolute max is 1.1V 

and absolute min is 0V; 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 Tester searches for the bin with highest count between Y5TX (0.5625V) and the maximum; 

ŀƴŘ ǘƘŜ ƳƛŘŘƭŜ ǾƻƭǘŀƎŜ ƻŦ ǘƘŜ ōƛƴ ƛǎ άƘƛƎƘ ƭŜǾŜƭέ 

5. The Tester searches for the bin with highest count between Y5TX (0.5625V) and the minimum; 

ŀƴŘ ǘƘŜ ƳƛŘŘƭŜ ǾƻƭǘŀƎŜ ƻŦ ǘƘŜ ōƛƴ ƛǎ άƭƻǿ ƭŜǾŜƭέ 

6. ¢ƘŜ ŀǾŜǊŀƎŜ ōŜǘǿŜŜƴ άƘƛƎƘ ƭŜǾŜƭέ ŀƴŘ άƭƻǿ ƭŜǾŜƭέ ƛǎ ǘƘŜ ƳƛŘ-level 

7. Use the mid-level to find 1 UI (refer to Figure 1)  

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 1 UI equals the measured time divided by 32 

8. The Tester uses the mid-level as the initial crossing level of the Eye Diagram, refer to Figure 2.  

9. The Tester produces an Eye Diagram and checks that the parameters meet the requirements of 

Figures 5-22 and 5-23 of the USB PD2.0 specification. 

a. The Eye Diagram shall use 2640 bits placed on the TX-Mask. 

b. 1UI and crossing level is used for plotting the Eye Diagram. For each bit, the first and last 

crossings are separated equally from 0.5UI. Refer to Figure 2. 

c. The Eye Diagram check fails if the signals violate the TX-Mask. 
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10. If the Eye Diagram check fails in the previous step, the crossing level is shifted as follows and the 

Eye Diagram check is repeated for each sub-step below. For example, a given bit may shift left or 

right when the crossing level is adjusted.  

a. Add 10mv to the initial crossing level to the mid-level, run Step-9 

b. Subtract 10mv from the initial crossing level, run Step-9 

c. Add 20mv to the initial crossing level, run Step-9 

d. Subtract 20mv from the initial crossing level, run Step-9 

e. Add 30mv to the initial crossing level, run Step-9 

f. Subtract 30mv from the initial crossing level, run Step-9  

g. Add 40mv to the initial crossing level, run Step-9 

h. Subtract 40mv from the initial crossing level, run Step-9 

i. Add 50mv to the initial crossing level, run Step-9 

j. Subtract 50mv from the initial crossing level, run Step-9 

11. The check fails if the Eye Diagram check fails in Steps 9 and for all the crossing levels in 10. 

[TEST.PD.PHY.ALL.2#1]  

12. The check fails if the rise time and fall time check fails. [TEST.PD.PHY.ALL.2#2] 

a. ! άмл҈-[ŜǾŜƭέ ƛǎ ŘŜŦƛƴŜŘ ŀǎ άƭƻǿ ƭŜǾŜƭέ Ҍ όάƘƛƎƘ ƭŜǾŜƭέ - άƭƻǿ ƭŜǾŜƭέύ ϝ10/100 

b. ! άфл҈-[ŜǾŜƭέ ƛǎ ŘŜŦƛƴŜŘ ŀǎ άƭƻǿ ƭŜǾŜƭέ Ҍ όάƘƛƎƘ ƭŜǾŜƭέ - άƭƻǿ ƭŜǾŜƭέύ ϝ90/100 

c. For each rising edge of the 2640 bits, find the rise-time as the time from crossing the 

άмл҈-[ŜǾŜƭέ ǳƴǘƛƭ ŎǊƻǎǎƛƴƎ ǘƘŜ άфл҈-[ŜǾŜƭέΦ ¢ƘŜ Ŧƛƴŀƭ ƳŜŀǎǳǊŜŘ ǊƛǎŜ ǘƛƳŜ ƛǎ ǘƘŜ ŀǾŜǊŀƎŜ 

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

d. For each falling edge of the 2640 bits, find the fall time as the time from crossing the 

άфл҈-[ŜǾŜƭέ ǳƴǘƛƭ ŎǊƻǎǎƛƴƎ ǘƘŜ άмл҈-[ŜǾŜƭέΦ ¢ƘŜ Ŧƛƴŀƭ ƳŜŀǎǳǊŜŘ Ŧŀƭƭ ǘƛƳŜ ƛǎ ǘƘŜ ŀǾŜǊŀƎŜ 

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

13. If the connected 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. 

 

TEST.PD.PHY.ALL.3 Collision Avoidance  

Description: The Tester checks that the UUT properly implements collision avoidance requirements. 

Test Specific Tester Behavior: N/A 

Test Conditions: 

 Consumer 
Only 

Provider 
Only, P/C 

DRP, C/P Free Cable VPD, 
Captive 
Cable, Si-
Only 
eMarker 

Rev3ChkdSrc  ṉ    

Rev3ChkdSnk ṉ  ṉ   

Rev3eVcMinEnd1    ṉ ṉ 

Rev3VcMaxEnd1    ṉ ṉ 

Rev3VcMinEnd2    ṉ  
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Rev3VcMaxEnd2    ṉ  

 

Test Procedures: 

1. There are 4 possible bring-up 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 and it runs bring-up procedure 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 runs bring-up 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 runs bring-up 

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-up 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 YES, and VIF parameter eMarked Captive Cable 

is set to YES*. The Tester runs bring-up 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 YES, and VIF parameter eMarked Captive Cable is set 

to YES* . The Tester runs bring-up procedure with the UUT as a Source UUT for Captive 

Cable Test COMMON.PROC.BU.11. 

2. The ¢ŜǎǘŜǊ ǎŜƴŘǎ ŀ .L{¢ ǊŜǉǳŜǎǘ ǘƻ ǘƘŜ ¦¦¢Σ ǎǇŜŎƛŦȅƛƴƎ ά.L{¢ ¢Ŝǎǘ 5ŀǘŀέΦ 

3. The Tester waits 15ms. 

4. ¢ƘŜ ¢ŜǎǘŜǊ ǎŜƴŘǎ ŀ .L{¢ ǊŜǉǳŜǎǘ ǘƻ ǘƘŜ ¦¦¢Σ ǎǇŜŎƛŦȅƛƴƎ ά.L{¢ ¢Ŝǎǘ 5ŀǘŀέΦ 

5. Exactly 17us after the end of the previous packet, the Tester transmits a bit stream sequence 

(alternating 0s and 1s simulating a preamble) for a duration of 200 us. Editorial note: it takes 2 

UI (3.7us tUnitInterval max) to generate 3 transitions (nTransitionCount). So that is 25us 

(tInterFrameGap) minus 7.4us.  

6. The Tester waits for 10ms and the check fails if the UUT sends a GoodCRC. The check also fails if 

the Tester detects the tail end of the GoodCRC message immediate after it has stopped 

transmitting in the previous step. [TEST.PD.PHY.ALL.3#1] 

7. The Tester sends a BIST request to the ¦¦¢Σ ǎǇŜŎƛŦȅƛƴƎ ά.L{¢ ¢Ŝǎǘ 5ŀǘŀέΦ 

8. Immediately after the end of the previous packet, the Tester transmit a continuous stream of 0s 

for a duration of 195us.  

9. The Tester waits for 10ms and the check fails if the UUT sends a GoodCRC. The check also fails if 

the Tester detects the tail end of the GoodCRC message immediate after it has stopped 

transmitting in the previous step. [TEST.PD.PHY.ALL.3#2] 

10. If it is a Cable Plug UUT, repeat the test on the other end of the cable. 
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TEST.PD.PHY.ALL.4 Bus Idle Detection  

Description: The Tester checks that the expected levels of noise on the CC line do not prevent the UUT 

from detecting a bus idle condition.  

Test Specific Tester Behavior: N/A 

Test Conditions: 

 Consumer 
Only 

Provider 
Only, P/C 

DRP, C/P Free Cable VPD, 
Captive 
Cable, Si-
Only 
eMarker 

Rev3ChkdSrc  ṉ    

Rev3ChkdSnk ṉ  ṉ   

Rev3VcMinEnd1    ṉ ṉ 

Rev3VcMaxEnd1    ṉ ṉ 

Rev3VcMinEnd2    ṉ  

Rev3VcMaxEnd2    ṉ  

Test Procedures: 

1. There are 4 possible bring-up 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 and it runs bring-up procedure 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 runs bring-up 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 runs bring-up 

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-up 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 YES, and VIF parameter eMarked Captive Cable 

is set to YES* . The Tester runs bring-up 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 YES, and VIF parameter eMarked Captive Cable is set 

to YES* . The Tester runs bring-up procedure with the UUT as a Source UUT for Captive 

Cable Test COMMON.PROC.BU.11. 

2. The Tester sends a BIST rŜǉǳŜǎǘ ǘƻ ǘƘŜ ¦¦¢Σ ǎǇŜŎƛŦȅƛƴƎ ά.L{¢ ¢Ŝǎǘ 5ŀǘŀέΦ 

3. The Tester waits 15ms. 

4. ¢ƘŜ ¢ŜǎǘŜǊ ǎŜƴŘǎ ŀ .L{¢ ǊŜǉǳŜǎǘ ǘƻ ǘƘŜ ¦¦¢Σ ǎǇŜŎƛŦȅƛƴƎ άBIST Test DataέΦ 
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5. Immediately after the end of the previous packet, the Tester either transmits simulated noise 

waveforms using an Arbitrary Waveform Generator (AWG) or transmits the two-tone noise 

waveforms for 438us.  

6. The check fails if the UUT does not respond with a GoodCRC within tReceive. 

[TEST.PD.PHY.ALL.4#1] 

7. If it is a Cable Plug UUT, repeat the test on the other end of the cable. 

The two-tone sinusoidal noise waveform is generated as followed: 

1. The noise calibration setup is as shown in Figure 3: 

a. The equivalent impedance of the Tester BMC transmitter and the noise generator is 50 

Ohm +/- 10% and 400pF +/-15% 

b. The calibration fixture consists of a bandwidth limiting filter as shown in Figure 3. The 

probe capacitance loading effect shall be considered. 

2. The noise generator provides a superimposed two-tone sinusoidal waveform. One at трл ҕ рл 

kHz and another at р ҕ лΦр aIȊΦ  

3. The noise magnitude is calibrated using a scope connected to the calibration fixture (refer to 

Figure 4): 

a. First, inject 750 kHz sinusoidal waveform and adjust the magnitude until the scope 

(attached to the calibration fixture) measures 90mV peak-to-peak.  

b. Next, superimpose 5 MHz sinusoidal waveform on the 750 kHz waveform, adjust the 

magnitude of the 5 MHz sinusoidal waveform until the scope measures 300mV peak-to-

peak.  

The Arbitrary Waveform Generator (AWG) waveform is generated as followed: 

1. The noise calibration setup is as shown in Figure 3: 

a. The equivalent impedance of the Tester BMC transmitter and the noise generator is 50 

Ohm +/- 10% and 400pF +/-15% 

b. The calibration fixture consists of a bandwidth limiting filter as shown in Figure 3. The 

probe capacitance loading effect shall be considered. 

2. Program 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. In Figure 5, the left-hand waveform m13 is both the content of the AWG-waveform data file, 

and exactly 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 point in Figure 3. 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 100W resistors, the 400pF and 200pF capacitors and 

the nominal capacitance of the cable type used by the test equipment. 

 

TEST.PD.PHY.ALL.5 Receiver Interference Rejection  

Description: The Tester checks that the UUT correctly receives signals under boundary conditions. 

Test Specific Tester Behavior: N/A 

Test Conditions: 
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 Consumer 
Only 

Provider 
Only 

DRP, C/P, 
P/C 

Free Cable VPD, 
Captive 
Cable, Si-
Only 
eMarker 

Rev3ChkdSrc  ṉ ṉ   

Rev3ChkdSnk ṉ  ṉ   

Rev3VcMinEnd1    ṉ ṉ 

Rev3VcMaxEnd1    ṉ ṉ 

Rev3VcMinEnd2    ṉ  

Rev3VcMaxEnd2    ṉ  

 

Test Procedures: 

1. There are 7 possible bring-up procedures: 

a. The UUT has VIF field PD_Port_Type set to Consumer Only. The Tester behaves as a 

Source only and it runs bring-up procedure with the UUT as a Sink COMMON.PROC.BU.2  

b. The UUT has VIF field PD_Port_Type set to Consumer/Provider, each test under this 

section needs to be run twice, first time the Tester behaves as a Source only and it runs 

bring-up procedure with the UUT as a Sink COMMON.PROC.BU.2; second time the 

Tester behaves as a Provider/Consumer and it runs bring-up procedure with the UUT as 

a Source COMMON.PROC.BU.7 (Dual-Role Power bit B29 in the single PDO is set to 1b). 

c. The UUT has VIF field PD_Port_Type set to Provider Only. The Tester behaves as a Sink 

only and it runs bring-up procedure with the UUT as a Source COMMON.PROC.BU.1. 

d. The UUT has VIF field PD_Port_Type set to Provider/Consumer, each test under this 

section needs to be run twice, first time the Tester behaves as a Consumer/Provider and 

it runs bring-up procedure with the UUT as a Sink COMMON.PROC.BU.8; second time 

the Tester behaves as a Sink Only and it runs bring-up procedure with the UUT as a 

Source COMMON.PROC.BU.1 (Dual-Role Power bit B29 in the single PDO is set to 1b). 

e. The UUT has VIF field PD_Port_Type set to DRP, each test under this section needs to be 

run twice, first time the Tester behaves as a Source only and it runs bring-up procedure 

with the UUT as a Sink COMMON.PROC.BU.2; second time the Tester behaves as a Sink 

only and it runs bring-up procedure with the UUT as a Source COMMON.PROC.BU.1 

(Dual-Role Power bit B29 in the single PDO is set to 0b). 

f. The UUT has VIF field VIF_Product_Type set to Cable. The Tester runs bring-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-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 YES, and VIF parameter eMarked Captive Cable 

is set to YES*. The Tester runs bring-up 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 YES, and VIF parameter eMarked Captive Cable is set 

to YES*. The Tester runs bring-up procedure with the UUT as a Source UUT for Captive 

Cable Test COMMON.PROC.BU.11. 

2. The Tester sends a BIST request to the ¦¦¢Σ ǎǇŜŎƛŦȅƛƴƎ άBIST Test DataέΦ 

3. The Tester waits 15ms. 

4. Using TX_GROUP_1 parameters in the Error! Reference source not found.Σ ǘƘŜ ¢ŜǎǘŜǊ ǎŜƴŘǎ ά.L{¢ 

Teǎǘ 5ŀǘŀέ ƳŜǎǎŀƎŜ όǿƛǘƘƻǳǘ ƛƴŎǊŜƳŜƴǘƛƴƎ aŜǎǎŀƎŜL5ύ ŦƻǊ 13362 times. The noise generator 

transmits two-tone noise or AWG waveforms when the Tester sends the BIST Tester Data 

message, and the two-tone noise or AWG waveforms are not transmitted when the Tester stops 

sending BIST Tester Data message. The check fails if UUT does not respond with a GoodCRC for 

ŜŀŎƘ ƻŦ ǘƘŜ ά.L{¢ ¢Ŝǎǘ 5ŀǘŀέ ƳŜǎǎŀƎŜΦ [TEST.PD.PHY.ALL.5#1] 

5. The Tester runs the following procedures depending on the power role:  

a. If it is a Sink UUT, using TX_GROUP_2 parameters in the Error! Reference source not 

found.Σ ǘƘŜ ¢ŜǎǘŜǊ ǎŜƴŘǎ ά.L{¢ ¢Ŝǎǘ 5ŀǘŀέ ƳŜǎǎŀƎŜ όǿƛǘƘƻǳǘ incrementing MessageID) 

for 13362 times. The check fails if UUT does not respond with a GoodCRC for each of the 

ά.L{¢ ¢Ŝǎǘ 5ŀǘŀέ ƳŜǎǎŀƎŜΦ [TEST.PD.PHY.ALL.5#2] 

b. If it is a Source UUT, using TX_GROUP_3 parameters in the Error! Reference source not 

found.Σ ǘƘŜ ¢ŜǎǘŜǊ ǎŜƴŘǎ ά.L{¢ ¢Ŝǎǘ 5ŀǘŀέ ƳŜǎǎŀƎŜ όǿƛǘƘƻǳǘ incrementing MessageID) 

for 13362 times. The check fails if UUT does not respond with a GoodCRC for each of the 

ά.L{¢ ¢Ŝǎǘ 5ŀǘŀέ ƳŜǎǎŀƎŜΦ [TEST.PD.PHY.ALL.5#3] 

c. If it is a Cable Plug UUT, the Tester performs the following checks 

[TEST.PD.PHY.ALL.5#4]:  

i. Using TX_GROUP_2 parameters in the Error! Reference source not found., the 

¢ŜǎǘŜǊ ǎŜƴŘǎ ά.L{¢ ¢Ŝǎǘ 5ŀǘŀέ ƳŜǎǎŀƎŜ όǿƛǘƘƻǳǘ incrementing MessageID) for 

13362 times. The check fails if UUT does not respond with a GoodCRC for each 

ƻŦ ǘƘŜ ά.L{¢ ¢Ŝǎǘ 5ŀǘŀέ ƳŜǎǎŀƎŜΦ  

ii. Using TX_GROUP_3 parameters in the Error! Reference source not found., the 

¢ŜǎǘŜǊ ǎŜƴŘǎ ά.L{¢ ¢Ŝǎǘ 5ŀǘŀέ ƳŜǎsage (without incrementing MessageID) for 

13362 times. The check fails if UUT does not respond with a GoodCRC for each 

ƻŦ ǘƘŜ ά.L{¢ ¢Ŝǎǘ 5ŀǘŀέ ƳŜǎǎŀƎŜΦ  

8. If UUT is a Dual-Role Power device (and it has been running this test first time as a Sink), repeat 

the test with the UUT as a Source. If it is a Cable Plug UUT, repeat the test on the other end of 

the cable. 

The two-tone sinusoidal noise waveform is generated as followed: 

1. The noise calibration setup is as shown in Figure 3: 

a. The equivalent impedance of the Tester BMC transmitter and the noise generator is 50 

Ohm +/- 10% and 400pF +/-15% 

b. The calibration fixture consists of a bandwidth limiting filter as shown in Figure 3. The 

probe capacitance loading effect shall be considered. 

2. The noise generator provides a superimposed two-tone sinusoidal waveform. One at трл ҕ рл 

kHz and another at р ҕ лΦр aIȊΦ  
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3. The noise magnitude is calibrated using a scope connected to the calibration fixture (refer to 

Figure 4): 

a. First, inject 750 kHz sinusoidal waveform and adjust the magnitude until the scope 

(attached to the calibration fixture) measures 90mV peak-to-peak. The offset is at 0V. 

b. Next, superimpose 5 MHz sinusoidal waveform on the 750 kHz waveform, adjust the 

magnitude of the 5 MHz sinusoidal waveform until the scope measures 165mV peak-to-

peak. The offset is at 0V. 

The Arbitrary Waveform Generator (AWG) waveform is generated as followed: 

1. The noise calibration setup is as shown in Figure 3: 

a. The equivalent impedance of the Tester BMC transmitter and the noise generator is 50 

Ohm +/- 10% and 400pF +/-15% 

b. The calibration fixture consists of a bandwidth limiting filter as shown in Figure 3. The 

probe capacitance loading effect shall be considered. 

2. Program 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. In Figure 5, the left-hand waveform m13 is both the content of the AWG-waveform data file, 

and exactly 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 point in Figure 3. 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 100W resistors, the 400pF and 200pF capacitors and 

the nominal capacitance of the cable type used by the test equipment. 

 

TEST.PD.PHY.ALL.6 Invalid SOP*  

Description: The Tester checks that the UUT responds correctly to invalid SOP*. 

Test Specific Tester Behavior: N/A 

Test Conditions: 

 Consumer 
Only 

Provider 
Only, P/C 

DRP, C/P Free Cable VPD, 
Captive 
Cable, Si-
Only 
eMarker 

Rev3ChkdSrc  ṉ    

Rev3ChkdSnk ṉ  ṉ   

Rev3VcMinEnd1    ṉ ṉ 

Rev3VcMaxEnd1    ṉ ṉ 

Rev3VcMinEnd2    ṉ  

Rev3VcMaxEnd2    ṉ  

Test Procedures: 

1. There are 4 possible bring-up 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 and it runs bring-up procedure 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 runs bring-up 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 runs bring-up 

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-up 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 YES, and VIF parameter eMarked Captive Cable 

is set to YES*. The Tester runs bring-up 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 YES, and VIF parameter eMarked Captive Cable is set 

to YES*. The Tester runs bring-up procedure with the UUT as a Source UUT for Captive 

Cable Test COMMON.PROC.BU.11. 

2. ¢ƘŜ ¢ŜǎǘŜǊ ǎŜƴŘǎ ŀ .L{¢ ǊŜǉǳŜǎǘ ǘƻ ǘƘŜ ¦¦¢Σ ǎǇŜŎƛŦȅƛƴƎ άBIST Test DataέΦ 

3. The Tester waits 15ms to respond to messages from the UUT. 

4. Transmit a BIST message with BIST Test Data object using SOP packet 

5. Transmit 10 BIST Test Data messages flipping Bit 0 of the first two symbols (number 1&2) of the 

SOP.  The check fails if the UUT responds with a GoodCRC. [TEST.PD.PHY.ALL.6#1] 

6. Repeat Step-5 with all combinations of flipping Bit 0 of two symbols of the SOP (number 1&3, 

1&4, 2&3, 2&4, 3&4). 

7. !ŘŘƛǘƛƻƴŀƭƭȅΣ ŦƻǊ /ŀōƭŜ tƭǳƎΣ ǊŜǇŜŀǘ ǘƘŜ ǘŜǎǘ ǳǎƛƴƎ {htΩ ǇŀŎƪŜǘ όƛŦ SOP_P_Capable = Yes) and 

{htΩΩ ǇŀŎƪŜǘ όƛŦ SOP_PP_Capable = Yes). 

TEST.PD.PHY.ALL.7 Valid SOP*  

Description: The Tester checks that the UUT responds correctly to valid SOP*. 

Test Specific Tester Behavior: N/A 

Test Conditions: 

 Consumer 
Only 

Provider 
Only, P/C 

DRP, C/P Free Cable VPD, 
Captive 
Cable, Si-
Only 
eMarker 

Rev3ChkdSrc  ṉ    

Rev3ChkdSnk ṉ  ṉ   

Rev3VcMinEnd1    ṉ ṉ 

Rev3VcMaxEnd1    ṉ ṉ 

Rev3VcMinEnd2    ṉ  
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Rev3VcMaxEnd2    ṉ  

 

Test Procedures: 

1. There are 4 possible bring-up 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 and it runs bring-up procedure 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 runs bring-up 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 runs bring-up 

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-up 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 YES, and VIF parameter eMarked Captive Cable 

is set to YES* . The Tester runs bring-up 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 YES, and VIF parameter eMarked Captive Cable is set 

to YES*.  The Tester runs bring-up procedure with the UUT as a Source UUT for Captive 

Cable Test COMMON.PROC.BU.11. 

2. The Tester sends 10 BIST Test Data messages using SOP packet.   

a. If SOP_Capable = NO, the check fails if the UUT respond with a GoodCRC 

[TEST.PD.PHY.ALL.7#1] 

b.  If SOP_Capable = YES, the check fails if the UUT does not respond with a GoodRCR. 

[TEST.PD.PHY.ALL.7#2] 

3. The Tester sends мл .L{¢ ¢Ŝǎǘ 5ŀǘŀ ƳŜǎǎŀƎŜǎ ǳǎƛƴƎ {htΩΦ  

a. If SOP_P_Capable = NO, the check fails if the UUT responds with a GoodCRC. 

[TEST.PD.PHY.ALL.7#3] 

b. The check fails if  

i. VIF_Product_Type = Port and 

ii. PD_Port_Type != eMarker and 

iii. Captive_Cable_Is_eMarked = NO and  

iv. (UUT is not the Vconn Source or UUT is not actively sourcing Vconn)  

and UUT does respond with a GoodCRC. [TEST.PD.PHY.ALL.7#9] 

c. The check fails if 

i. VIF_Product_Type = Cable or 

ii. PD_Port_Type = eMarker or 

iii. Captive_Cable_Is_eMarked = YES 

              the UUT does not respond with a GoodCRC [TEST.PD.PHY.ALL.7#4] 
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4. The Tester sends 10 BIST Test Data messages using SOPΩΩΦ   

a. If SOP_PP_Capable = NO, the check fails if the UUT responds with a GoodCRC. 

[TEST.PD.PHY.ALL.7#5] 

b. The check fails if 

i. VIF_Product_Type = Port and 

ii. PD_Port_Tyoe != eMarker and  

iii. Captive_Cable_Is_eMarked = NO and  

iv. (UUT is not the Vconn Source or UUT is not actively sourcing Vconn)  

and UUT responds with a GoodCRC. [TEST.PD.PHY.ALL.7#9] 

c. The check fails if  

i. (VIF_Product_Type = Cable or Captive_Cable_Is_eMarked = YES) and 

ii. SOP_PP_Capable = YES  

and the UUT does not respond with a GoodCRC. [TEST.PD.PHY.ALL.7#6] 

5. The Tester sends 10 BIST Test Data messages using SOPΩψ5ŜōǳƎ.  

a. The check fails if SOP_P_Debug_Capable = NO and the UUT responds with a GoodCRC 

[TEST.PD.PHY.ALL.7#7] 

6. The Tester sends 10 BIST Test Data messages using SOPΩΩψ5ŜōǳƎ.  

a. The check fails if SOP_PP_Debug_Capable = NO and the UUT responds with a GoodCRC 

[TEST.PD.PHY.ALL.7#8] 

 

TEST.PD.PHY.ALL.8 Incorrect CRC  

Description: The Tester checks that the UUT does not provides a GoodCRC to an intentionally corrupted 

message. 

Test Specific Tester Behavior: N/A 

Test Conditions: 

 Consumer 
Only 

Provider 
Only, P/C 

DRP, C/P Free Cable VPD, 
Captive 
Cable, Si-
Only 
eMarker 

Rev3ChkdSrc  ṉ    

Rev3ChkdSnk ṉ  ṉ   

Rev3VcMinEnd1    ṉ ṉ 

Rev3VcMaxEnd1    ṉ ṉ 

Rev3VcMinEnd2    ṉ  

Rev3VcMaxEnd2    ṉ  

 

Test Procedures: 
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1. There are 4 possible bring-up 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 and it runs bring-up procedure 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 runs bring-up 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 runs bring-up 

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-up 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 YES, and VIF parameter eMarked Captive Cable 

is set to YES* . The Tester runs bring-up 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 YES, and VIF parameter eMarked Captive Cable is set 

to YES* . The Tester runs bring-up 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 (note that this test is first run 

sending uncorrupted message followed by corrupted messages): 

a. If the UUT is a Cable Plug, the Tester sends a Discover Identity Request message. 

b. 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. The UUT is a Cable Plug: [TEST.PD.PHY.ALL.8#1] 

i. If the Tester has sent an uncorrupted message, the check fails if the UUT does 

not send a Discover Identity ACK message.  

ii. If the Tester has sent a corrupted message, the check fails if the UUT responds 

with a GoodCRC or a Discover Identity ACK message.  

b. The UUT is a Sink: [TEST.PD.PHY.ALL.8#2] 

i. If the Tester has sent an uncorrupted message, the check fails if the UUT does 

not send a Sink 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 Source: [TEST.PD.PHY.ALL.8#3] 

i. If the Tester has sent an uncorrupted message, the check fails if the UUT does 

not send Sink Capabilities, Not Supported or Reject message.  

ii. If the Tester has sent a corrupted message, the check fails if the UUT responds 

with a GoodCRC or Sink Capabilities, Not Supported or Reject message. 

4. The Tester repeats Step-2 and Step-3 but implements modifications to the messages in Step-2 as 

followed: 

a. Flip Bit 0 in the CRC before 4b5b encoding  

b. Flip Bit 0 in the CRC after 4b5b encoding  
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c. After generating the CRC, flip Bit 0 of the packet payload before 4b5b encoding 

d. After generating the CRC and the 4b5b encoding, flip Bit 0 of the packet payload 

e. After the 4b5b encoding, replace the third 5b symbol of the Message Header with 

11111b (a reserved 5b symbol). 

 

TEST.PD.PHY.ALL.9 Receiver 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 not practical to directly measure the input impedance of the receiver in the UUT (required to be >= 

м aҠύΣ ŀǎ ƛǘ ƛǎ ƳŀǎƪŜŘ ōȅ ǘƘŜ wǇ κ wŘ ǊŜǎƛǎǘƻǊǎΦ Instead, we will assume the presence of these resistors 

and measure that the resulting resistance falls within a valid range. 

Test Specific Tester Behavior: N/A 

Test Conditions: 

 Consumer 
Only 

Provider 
Only, P/C 

DRP, C/P Free Cable VPD, 
Captive 
Cable, Si-
Only 
eMarker 

Rev3ChkdSrc  ṉ    

Rev3ChkdSnk ṉ  ṉ   

Rev3VcMinEnd1    ṉ ṉ 

Rev3VcMaxEnd1    ṉ ṉ 

Rev3VcMinEnd2    ṉ  

Rev3VcMaxEnd2    ṉ  

 

Test Procedures: 

9. There are 4 possible bring-up 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 and it runs bring-up procedure 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 runs bring-up 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 runs bring-up 

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-up 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 YES, and VIF parameter eMarked Captive Cable 
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is set to YES* . The Tester runs bring-up 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 YES, and VIF parameter eMarked Captive Cable is set 

to YES* . The Tester runs bring-up procedure with the UUT as a Source UUT for Captive 

Cable Test COMMON.PROC.BU.11. 

10. ¢ƘŜ ¢ŜǎǘŜǊ ǎŜƴŘǎ ŀ .L{¢ ǊŜǉǳŜǎǘ ǘƻ ǘƘŜ ¦¦¢Σ ǎǇŜŎƛŦȅƛƴƎ ά.L{¢ ¢Ŝǎǘ 5ŀǘŀέΦ 

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 [TEST.PD.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 resistors [TEST.PD.PHY.ALL.9#2] 

c. For Cable Plug: Check that the voltage on the CC line falls within the expected range, 

knowing the value of these resistors [TEST.PD.PHY.ALL.9#3] 

12. Reset UUT by simulating a tester end cable detach, in order to guarantee exiting the BIST Mode. 

13. Depending on the UUT 

a. The UUT has VIF field PD_Port_Type set to Consumer Only, Consumer/Provider or DRP. 

The Tester behaves as a Source only and it runs bring-up procedure 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 runs bring-up 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 runs bring-up 

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

14. ¢ƘŜ ¢ŜǎǘŜǊ ǎŜƴŘǎ ŀ .L{¢ ǊŜǉǳŜǎǘ ǘƻ ǘƘŜ ¦¦¢Σ ǎǇŜŎƛŦȅƛƴƎ ά.L{¢ ¢Ŝǎǘ 5ŀǘŀέΦ 

15. Check that signal voltages on the CC line of -300mV 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 implementer. [TEST.PD.PHY.ALL.9#4] 

Except for cable plug, end test here.  

16. For Cable Plug only:  

¢ƘŜ ¢ŜǎǘŜǊ ŀǇǇƭƛŜǎ wǇ όпΦтƪҠ ǘƻ оΦо±ύ ŀƴŘ wŘ όрΦмƪҠ ǘƻ л±ύΣ ōǳǘ ƴƻǘ ±/hbb ƻǊ ±.¦{ ǘƻ ƻƴŜ ŎŀōƭŜ 

end.  

17. Check that signal voltages on the CC line of -300mV 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 implementer. [TEST.PD.PHY.ALL.9#5] 

18. Repeat last two steps at other end of Cable.  

 

4.2 Test Procedures for Source and Sink Capable UUTs 

4.2.1 PD3 Mode 
The tests in this subsection are run only in PD3 mode.  

The tests in this subsection are applicable to UUT with VIF field VIF_Product_Type set to Port.  



 
 

USB Power Delivery Compliance Test Specification, Revision 1.4 Version 3                                     Page 85                                                                             

¶ This section uses the following behavior, except where defined in Test Specific Tester Behavior or a Test 

Procedure: The Tester supports both Power Roles but does not toggle (ie, a Provider/Consumer or 

Consumer/Provider) 

¶ The Tester always replies with an Accept message to a DR_Swap message  

¶ The Tester always rejects 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.7 

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

TEST.PD.PHY.PORT.1 Invalid Reset Signals 

Description: The Tester checks that the UUT responds correctly to invalid reset signals. Also, the Tester 

checks that the UUT ignores messages upon reception of a BIST Test Data BIST data Object. 

Test Specific Tester Behavior: N/A 

 Consumer 
Only 

Provider 
Only 

DRP, C/P, 
P/C 

Rev3ChkdSrc  ṉ ṉ 

Rev3ChkdSnk ṉ  ṉ 

 

Test Procedures: 

1. There are 5 possible bring-up procedures: 

a. The UUT has VIF field PD_Port_Type set to Consumer Only. The Tester behaves as a 

Source only and it runs bring-up procedure with the UUT as a Sink COMMON.PROC.BU.2  

b. The UUT has VIF field PD_Port_Type set to Consumer/Provider, each test under this 

section needs to be run twice, first time the Tester behaves as a Source only and it runs 

bring-up procedure with the UUT as a Sink COMMON.PROC.BU.2; second time the 

Tester behaves as a Provider/Consumer and it runs bring-up procedure with the UUT as 

a Source COMMON.PROC.BU.7 (Dual-Role Power bit B29 in the single PDO is set to 1b). 

c. The UUT has VIF field PD_Port_Type set to Provider Only. The Tester behaves as a Sink 

only and it runs bring-up procedure with the UUT as a Source COMMON.PROC.BU.1. 

d. The UUT has VIF field PD_Port_Type set to Provider/Consumer, each test under this 

section needs to be run twice, first time the Tester behaves as a Consumer/Provider and 

it runs bring-up procedure with the UUT as a Sink COMMON.PROC.BU.8; second time 

the Tester behaves as a Sink Only and it runs bring-up procedure with the UUT as a 

Source COMMON.PROC.BU.1 (Dual-Role Power bit B29 in the single PDO is set to 1b). 

e. The UUT has VIF field PD_Port_Type set to DRP, each test under this section needs to be 

run twice, first time the Tester behaves as a Source only and it runs bring-up procedure 

with the UUT as a Sink COMMON.PROC.BU.2; second time the Tester behaves as a Sink 

only and it runs bring-up procedure with the UUT as a Source COMMON.PROC.BU.1 

(Dual-Role Power bit B29 in the single PDO is set to 0b). 

2. ¢ƘŜ ¢ŜǎǘŜǊ ǎŜƴŘǎ ŀ .L{¢ ǊŜǉǳŜǎǘ ǘƻ ǘƘŜ ¦¦¢Σ ǎǇŜŎƛŦȅƛƴƎ άBIST Test DataέΦ 

3. The Tester waits 15ms to respond to messages from the UUT. 

4. The Tester sends a Cable Reset signal. 
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5. The Tester waits 1.5 second, and the check fails if the UUT sends any message or removes VBUS. 

[TEST.PD.PHY.PORT.1#1] 

6. The Tester transmits Hard Reset flipping Bit 0 of the first two symbols (number 1&2).  

7. The Tester waits 1.5 second and checks that the UUT does not send any message or removing 

VBUS. 

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

9. The Tester waits for tSenderResponse and the check fails if the UUT sends a response to 

Get_Sink_Cap message. [TEST.PD.PHY.PORT.1#2] 

10. The Tester repeats Step-6 through Step-9 and uses all combinations of flipping Bit 0 of two 

symbols (number 1&3, 1&4, 2&3, 2&4, 3&4) in Step-6. 
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5 Protocol Specific Tests 
This chapter describes tests that primary cover Chapters 6 and 8 requirements in the USB PD2 

specifications. 

5.1 Test Procedures for All UUTs 

5.1.1 PD2 and PD3 Modes  
The tests in this subsection are run firstly in PD2 mode and secondly in PD3 mode.  

The tests in this subsection are applicable to all UUTs.  

¶ This section uses the following behavior, except where defined in Test Specific Tester Behavior or a Test 

Procedure: The Tester supports both Power Roles but does not toggle (ie, a Provider/Consumer or 

Consumer/Provider) 

¶ The Tester always replies with an Accept message to a DR_Swap message  

¶ The Tester always rejects 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.7 

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

 

TEST.PD.PROT.ALL.1 Corrupted GoodCRC 

Description: The Tester checks that the UUT retransmits the PD message if it does not receive a correct 

GoodCRC. 

Test Specific Tester Behavior: N/A 

Test Conditions: 

 Consumer 
Only 

Provider 
Only 

DRP, C/P, 
P/C 

Free Cable VPD, 
Captive 
Cable, Si-
Only 
eMarker 

Rev2Src  ṉ ṉ   

Rev3ChkdSrc  ṉ ṉ   

Rev2Snk ṉ  ṉ   

Rev3ChkdSnk ṉ  ṉ   

Rev2VcMinEnd1    ṉ ṉ 

Rev3VcMinEnd1    ṉ ṉ 

Rev2VcMaxEnd1    ṉ ṉ 

Rev3VcMaxEnd1    ṉ ṉ 

Rev2VcMinEnd2    ṉ  

Rev3VcMinEnd2    ṉ  

Rev2VcMaxEnd2    ṉ  

Rev3VcMaxEnd2    ṉ  
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Test Procedures: 

1. There are 7 possible bring-up procedures: 

a. The UUT has VIF field PD_Port_Type set to Consumer Only. The Tester behaves as a 

Source only and it runs bring-up procedure with the UUT as a Sink COMMON.PROC.BU.2 

b. The UUT has VIF field PD_Port_Type set to Consumer/Provider, each test under this 

section needs to be run twice, first time the Tester behaves as a Source only and it runs 

bring-up procedure with the UUT as a Sink COMMON.PROC.BU.2; second time the 

Tester behaves as a Provider/Consumer and it runs bring-up procedure with the UUT as 

a Source COMMON.PROC.BU.7 (Dual-Role Power bit B29 in the single PDO is set to 1b). 

c. The UUT has VIF field PD_Port_Type set to Provider Only. The Tester behaves as a Sink 

only and it runs bring-up procedure with the UUT as a Source COMMON.PROC.BU.1. 

d. The UUT has VIF field PD_Port_Type set to Provider/Consumer, each test under this 

section needs to be run twice, first time the Tester behaves as a Consumer/Provider and 

it runs bring-up procedure with the UUT as a Sink COMMON.PROC.BU.8; second time 

the Tester behaves as a Sink Only and it runs bring-up procedure with the UUT as a 

Source COMMON.PROC.BU.1 (Dual-Role Power bit B29 in the single PDO is set to 1b). 

e. The UUT has VIF field PD_Port_Type set to DRP, each test under this section needs to be 

run twice, first time the Tester behaves as a Source only and it runs bring-up procedure 

with the UUT as a Sink COMMON.PROC.BU.2; second time the Tester behaves as a Sink 

only and it runs bring-up procedure with the UUT as a Source COMMON.PROC.BU.1 

(Dual-Role Power bit B29 in the single PDO is set to 0b). 

f. The UUT has VIF field VIF_Product_Type set to Cable. The Tester runs bring-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-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 YES, and VIF parameter eMarked Captive 

Cableis set to YES*. The Tester runs bring-up 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 YES, and VIF parameter eMarked Captive Cableis set 

to YES*. The Tester runs bring-up 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. If the UUT is a Cable Plug, the Tester sends a Discover Identity Request message. 

b. 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 Plug, the check fails if the UUT does not send a Discover Identity 

ACK message. [TEST.PD.PROT.ALL.1#1] 

b. If the UUT is a Sink, the check fails if the UUT does not send a Sink Capabilities message. 

[TEST.PD.PROT.ALL.1#2] 

c. If the UUT is a Source, the Tester checks the response as follows: 

[TEST.PD.PROT.ALL.1#3] 



 
 

USB Power Delivery Compliance Test Specification, Revision 1.4 Version 3                                     Page 89                                                                             

i. If the VIF field PD_Port_Type is set to Provider/Consumer, check that the UUT 

sends a Sink Capabilities message. 

ii. In PD2 mode, if the VIF field PD_Port_Type is set to Provider Only, check that 

the UUT sends a Reject message. 

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 sends a GoodCRC with an incorrect CRC (flip bit 0 of the CRC before 4b5b encoding).  

5. The Tester checks the behavior: 

a. For Cable Plug UUT, the check fails if the UUT retransmits [TEST.PD.PROT.ALL.1#4]  

b. For Sink or Source UUT, the check fails if the UUT does not retransmit (Sink Capabilities, 

Not Supported or Reject message) with the same MessageID (within tRetry of the 

CRCReceiveTimer expiring), and the Tester responds with a valid GoodCRC. 

[TEST.PD.PROT.ALL.1#5] 

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

a. If the UUT is a Cable Plug, the Tester sends a Discover Identity Request message. 

b. If the 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. If the UUT is a Cable Plug, the check fails if the UUT does not send a Discover Identity 

ACK message. [TEST.PD.PROT.ALL.1#6] 

b. If the UUT is a Sink, the check fails if the UUT does not send a Sink Capabilities message. 

[TEST.PD.PROT.ALL.1#7] 

c. If the UUT is a Source, the check fails if the UUT does not send Sink Capabilities, Not 

Supported or Reject message. [TEST.PD.PROT.ALL.1#8] 

8. The Tester sends a GoodCRC with an incorrect MessageID (increment by one from the received 

message).  

9. The Tester checks the behavior: 

a. For Cable Plug UUT, the check fails if the UUT retransmits [TEST.PD.PROT.ALL.1#9] 

b. For Sink or Source UUT, the check fails if the UUT does not retransmit (Sink Capabilities, 

Not Supported or Reject message) with the same MessageID (within tRetry of the 

CRCReceiveTimer expiring). [TEST.PD.PROT.ALL.1#10] 

10. For Cable Plug UUT, the test ends here. For Sink or Source UUT, the Tester repeats the previous 

2 steps until the UUT has retransmitted the same MessageID for nRetryCount times. 

 

TEST.PD.PROT.ALL.2 Soft Reset and Hard Reset  

Description: The Tester checks that the UUT uses Soft Reset and Hard Reset correctly. 

Test Specific Tester Behavior: N/A 

Test Conditions: 

 Consumer 
Only 

Provider 
Only 

DRP, C/P, 
P/C 

Free Cable VPD, 
Captive 
Cable, Si-
Only 
eMarker 
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Rev2Src  ṉ ṉ   

Rev3ChkdSrc  ṉ ṉ   

Rev2Snk ṉ  ṉ   

Rev3ChkdSnk ṉ  ṉ   

Rev2VcMinEnd1    ṉ ṉ 

Rev3VcMinEnd1    ṉ ṉ 

Rev2VcMaxEnd1    ṉ ṉ 

Rev3VcMaxEnd1    ṉ ṉ 

Rev2VcMinEnd2    ṉ  

Rev3VcMinEnd2    ṉ  

Rev2VcMaxEnd2    ṉ  

Rev3VcMaxEnd2    ṉ  

 

Test Procedures: 

1. There are 7 possible bring-up procedures: 

a. The UUT has VIF field PD_Port_Type set to Consumer Only. The Tester behaves as a 

Source only and it runs bring-up procedure with the UUT as a Sink COMMON.PROC.BU.2  

b. The UUT has VIF field PD_Port_Type set to Consumer/Provider, each test under this 

section needs to be run twice, first time the Tester behaves as a Source only and it runs 

bring-up procedure with the UUT as a Sink COMMON.PROC.BU.2; second time the 

Tester behaves as a Provider/Consumer and it runs bring-up procedure with the UUT as 

a Source COMMON.PROC.BU.7 (Dual-Role Power bit B29 in the single PDO is set to 1b). 

c. The UUT has VIF field PD_Port_Type set to Provider Only. The Tester behaves as a Sink 

only and it runs bring-up procedure with the UUT as a Source COMMON.PROC.BU.1. 

d. The UUT has VIF field PD_Port_Type set to Provider/Consumer, each test under this 

section needs to be run twice, first time the Tester behaves as a Consumer/Provider and 

it runs bring-up procedure with the UUT as a Sink COMMON.PROC.BU.8; second time 

the Tester behaves as a Sink Only and it runs bring-up procedure with the UUT as a 

Source COMMON.PROC.BU.1 (Dual-Role Power bit B29 in the single PDO is set to 1b). 

e. The UUT has VIF field PD_Port_Type set to DRP, each test under this section needs to be 

run twice, first time the Tester behaves as a Source only and it runs bring-up procedure 

with the UUT as a Sink COMMON.PROC.BU.2; second time the Tester behaves as a Sink 

only and it runs bring-up procedure with the UUT as a Source COMMON.PROC.BU.1 

(Dual-Role Power bit B29 in the single PDO is set to 0b). 

f. The UUT has VIF field VIF_Product_Type set to Cable. The Tester runs bring-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-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 YES, and VIF parameter eMarked Captive Cable 
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is set to YES* . The Tester runs bring-up 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 YES, and VIF parameter eMarked Captive Cable is set 

to YES* . The Tester runs bring-up 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. If the UUT is a Cable Plug, the Tester sends a Discover Identity Request message. 

b. 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 Plug, the check fails if the UUT does not send a Discover Identity 

ACK message. [TEST.PD.PROT.ALL.2#1] 

b. If the UUT is a Sink, the check fails if the UUT does not send a Sink Capabilities message. 

[TEST.PD.PROT.ALL.2#2] 

c. If the UUT is a Source, the Tester checks the response as follows: 

[TEST.PD.PROT.ALL.2#3] 

i. If the VIF field PD_Port_Type is set to Provider/Consumer, check that the UUT 

sends a Sink Capabilities message. 

ii. In PD2 mode, if the VIF field PD_Port_Type is set to Provider Only, check that 

the UUT sends a Reject message. 

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 UUT, the check fails if the UUT retransmits [TEST.PD.PROT.ALL.2#4] 

b. For Sink or Source UUT, the check fails if the UUT does not retransmit (Sink Capabilities, 

Not Supported or Reject message) with the same MessageID (within tRetry of the 

CRCReceiveTimer expiring) for nRetryCount times. [TEST.PD.PROT.ALL.2#5] 

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

a. If the UUT is a Cable Plug, the Tester waits 35ms and the check fails if the UUT sends a 

Soft_Reset message or a Hard Reset signal. [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 fails if the Soft_Reset message is not received 

within the following time interval [tReceive min, tReceive max + tSoftReset max] 

or [0.9mS, 16.1mS]. [TEST.PD.PROT.ALL.2#7] The Tester responds with a valid 

GoodCRC.  

ii. The Tester sends an Accept message. 

iii. The Tester transmits Source Capabilities message with single PDO (5V @ 

100mA, Source only). The check fails if the UUT does not send a Request 

message. [TEST.PD.PROT.ALL.2#8] The Tester establishes a PD contract using 

common procedure COMMON.PROC.PD.10. 

c. If the UUT is a Source 
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i. The Tester checks if the UUT transmits a Soft_Reset message within tSoftReset 

of tReceive expiring. The check fails if the Soft_Reset message is not received 

within the following time interval [tReceive min, tReceive max + tSoftReset max] 

or [0.9mS, 16.1mS]. [TEST.PD.PROT.ALL.2#9] The Tester responds with a valid 

GoodCRC.  

ii. The Tester sends an Accept message. 

iii. The check fails if the UUT does not send a Source Capabilities message. 

[TEST.PD.PROT.ALL.2#10] The Tester establishes a PD contract using common 

procedure COMMON.PROC.PD.11. 

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

a. If the UUT is a Cable Plug, the Tester sends a Discover Identity Request message. 

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

8. The Tester checks the behavior 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.ALL.2#11] 

b. For Sink UUT: the check fails if the UUT does not send a Sink Capabilities message. 

[TEST.PD.PROT.ALL.2#12] 

c. For Source UUT: the check fails if the UUT does not send Sink Capabilities, Not 

Supported or Reject message. [TEST.PD.PROT.ALL.2#13] 

9. The Tester does not send a GoodCRC.  

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

a. For Cable Plug UUT, the check fails if the UUT retransmits [TEST.PD.PROT.ALL.2#14] 

b. For Sink or Source UUT, the check fails if the UUT does not retransmit (Sink Capabilities, 

Not Supported or Reject message) with the same MessageID (within tRetry of the 

CRCReceiveTimer expiring) for nRetryCount times. [TEST.PD.PROT.ALL.2#15] 

11. The Tester checks the behavior depending on the UUT type/role: 

a. If the UUT is a Cable Plug, check that the UUT does not send a Soft_Reset message or a 

Hard Reset signal [TEST.PD.PROT.ALL.2#16] 

b. If the UUT is a Sink or Source 

i. The Tester checks if the UUT transmits a Soft_Reset message within tSoftReset 

of tReceive expiring. The check fails if the Soft_Reset message is not received 

within the following time interval [tReceive min, tReceive max + tSoftReset max] 

or [0.9mS, 16.1mS]. [TEST.PD.PROT.ALL.2#17] 

ii. The Tester does not send a GoodCRC to the Soft_Reset message. 

iii. The check fails if the UUT does not retransmit (Soft_Reset message) with the 

same MessageID (within tRetry of the CRCReceiveTimer expiring) for 

nRetryCount times [TEST.PD.PROT.ALL.2#18].  

iv. The check fails if the UUT does not transmit a Hard Reset 

[TEST.PD.PROT.ALL.2#19]. 

 

TEST.PD.PROT.ALL.3 Soft Reset Response 

Description: The Tester checks that the UUT responds correctly to Soft Reset message. 

Test Specific Tester Behavior: N/A 
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Test Conditions: 

 Consumer 
Only 

Provider 
Only 

DRP, C/P, 
P/C 

Free Cable VPD, 
Captive 
Cable, Si-
Only 
eMarker 

Rev2Src  ṉ ṉ   

Rev3ChkdSrc  ṉ ṉ   

Rev2Snk ṉ  ṉ   

Rev3ChkdSnk ṉ  ṉ   

Rev2VcMinEnd1    ṉ ṉ 

Rev3VcMinEnd1    ṉ ṉ 

Rev2VcMaxEnd1    ṉ ṉ 

Rev3VcMaxEnd1    ṉ ṉ 

Rev2VcMinEnd2    ṉ  

Rev3VcMinEnd2    ṉ  

Rev2VcMaxEnd2    ṉ  

Rev3VcMaxEnd2    ṉ  

 

Test Procedures: 

1. There are 7 possible bring-up procedures: 

a. The UUT has VIF field PD_Port_Type set to Consumer Only. The Tester behaves as a 

Source only and it runs bring-up procedure with the UUT as a Sink COMMON.PROC.BU.2 

b. The UUT has VIF field PD_Port_Type set to Consumer/Provider, each test under this 

section needs to be run twice, first time the Tester behaves as a Source only and it runs 

bring-up procedure with the UUT as a Sink COMMON.PROC.BU.2; second time the 

Tester behaves as a Provider/Consumer and it runs bring-up procedure with the UUT as 

a Source COMMON.PROC.BU.7 (Dual-Role Power bit B29 in the single PDO is set to 1b). 

c. The UUT has VIF field PD_Port_Type set to Provider Only. The Tester behaves as a Sink 

only and it runs bring-up procedure with the UUT as a Source COMMON.PROC.BU.1. 

d. The UUT has VIF field PD_Port_Type set to Provider/Consumer, each test under this 

section needs to be run twice, first time the Tester behaves as a Consumer/Provider and 

it runs bring-up procedure with the UUT as a Sink COMMON.PROC.BU.8; second time 

the Tester behaves as a Sink Only and it runs bring-up procedure with the UUT as a 

Source COMMON.PROC.BU.1 (Dual-Role Power bit B29 in the single PDO is set to 1b). 

e. The UUT has VIF field PD_Port_Type set to DRP, each test under this section needs to be 

run twice, first time the Tester behaves as a Source only and it runs bring-up procedure 

with the UUT as a Sink COMMON.PROC.BU.2; second time the Tester behaves as a Sink 

only and it runs bring-up procedure with the UUT as a Source COMMON.PROC.BU.1 

(Dual-Role Power bit B29 in the single PDO is set to 0b). 

f. The UUT has VIF field VIF_Product_Type set to Cable. The Tester runs bring-up 

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_Port_type set to 

eMarker. The Tester runs bring-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 YES, and VIF parameter eMarked Captive Cable  

is set to YES* . The Tester runs bring-up 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 YES, and VIF parameter eMarked Captive Cable is set 

to YES*. The Tester runs bring-up 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 

MessageID): 

a. If the UUT is a Cable Plug, the Tester sends a Discover Identity Request message.  

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

3. The Tester checks the response message (with an incremented MessageID) based on the UUT 

type/role: 

a. If the UUT is a Cable Plug, the check fails if the UUT does not send a Discover Identity 

ACK message. [TEST.PD.PROT.ALL.3#1] 

b. If the UUT is a Sink, the check fails if the UUT does not send a Sink Capabilities message. 

[TEST.PD.PROT.ALL.3#2] 

c. If the UUT is a Source, the Tester checks the response as follows: 

[TEST.PD.PROT.ALL.3#3] 

i. If the VIF field PD_Port_Type is set to Provider/Consumer, check that the UUT 

sends a Sink Capabilities message. 

ii. In PD2 mode, if the VIF field PD_Port_Type is set to Provider only, check that the 

UUT sends a Reject message. 

d. 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. If MessageID 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 MessageID in 

the last sent message is 000b. 

5. Immediately after sending GoodCRC (to the Discover ID ACK, Sink Capabilities or Reject), the 

Tester sends a Soft Reset message after tInterframeGap. The check fails if the UUT does not 

send an Accept message with MessageID 000b. [TEST.PD.PROT.ALL.3#4] 

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

a. For Sink UUT, the Tester transmits Source Capabilities message with single PDO (5V @ 

100mA, Source only). The check fails if the UUT does not send a Request message. 

[TEST.PD.PROT.ALL.3#5] The Tester establishes a PD using common procedure 

COMMON.PROC.PD.10.  

b. For Source UUT, the check fails if the UUT does not send a Source Capabilities. 

[TEST.PD.PROT.ALL.3#6] Once the Tester receives Source Capabilities message, the 

Tester establishes a PD contract using common procedure COMMON.PROC.PD.11. 

7. The Tester sends a message depending on the UUT type/role: 
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a. If the UUT is a Cable Plug, the Tester sends a Discover Identity Request message. 

b. If the 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.ALL.3#7] 

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 message. [TEST.PD.PROT.ALL.3#9] 

 

TEST.PD.PROT.ALL.4 Reset Signals and MessageID 

Description: The Tester checks that the UUT responds correctly to Hard Reset and Cable Reset signals. 

Test Specific Tester Behavior: N/A 

Test Conditions: 

 Consumer 
Only 

Provider 
Only 

DRP, C/P, 
P/C 

Free Cable VPD, 
Captive 
Cable, Si-
Only 
eMarker 

Rev2Src  ṉ ṉ   

Rev3ChkdSrc  ṉ ṉ   

Rev2Snk ṉ  ṉ   

Rev3ChkdSnk ṉ  ṉ   

Rev2VcMinEnd1    ṉ ṉ 

Rev3VcMinEnd1    ṉ ṉ 

Rev2VcMaxEnd1    ṉ ṉ 

Rev3VcMaxEnd1    ṉ ṉ 

Rev2VcMinEnd2    ṉ  

Rev3VcMinEnd2    ṉ  

Rev2VcMaxEnd2    ṉ  

Rev3VcMaxEnd2    ṉ  

 

Test Procedures: 

1. There are 7 possible bring-up procedures: 

a. The UUT has VIF field PD_Port_Type set to Consumer Only. The Tester behaves as a 

Source only and it runs bring-up procedure with the UUT as a Sink COMMON.PROC.BU.2 

b. The UUT has VIF field PD_Port_Type set to Consumer/Provider, each test under this 

section needs to be run twice, first time the Tester behaves as a Source only and it runs 

bring-up procedure with the UUT as a Sink COMMON.PROC.BU.2; second time the 
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Tester behaves as a Provider/Consumer and it runs bring-up procedure with the UUT as 

a Source COMMON.PROC.BU.7 (Dual-Role Power bit B29 in the single PDO is set to 1b). 

c. The UUT has VIF field PD_Port_Type set to Provider Only. The Tester behaves as a Sink 

only and it runs bring-up procedure with the UUT as a Source COMMON.PROC.BU.1. 

d. The UUT has VIF field PD_Port_Type set to Provider/Consumer, each test under this 

section needs to be run twice, first time the Tester behaves as a Consumer/Provider and 

it runs bring-up procedure with the UUT as a Sink COMMON.PROC.BU.8; second time 

the Tester behaves as a Sink Only and it runs bring-up procedure with the UUT as a 

Source COMMON.PROC.BU.1 (Dual-Role Power bit B29 in the single PDO is set to 1b). 

e. The UUT has VIF field PD_Port_Type set to DRP, each test under this section needs to be 

run twice, first time the Tester behaves as a Source only and it runs bring-up procedure 

with the UUT as a Sink COMMON.PROC.BU.2; second time the Tester behaves as a Sink 

only and it runs bring-up procedure with the UUT as a Source COMMON.PROC.BU.1 

(Dual-Role Power bit B29 in the single PDO is set to 0b). 

f. The UUT has VIF field VIF_Product_Type set to Cable. The Tester runs bring-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-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 YES, and VIF parameter eMarked Captive Cable 

is set to YES* . The Tester runs bring-up 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 YES, and VIF parameter eMarked Captive Cable is set 

to YES* . The Tester runs bring-up 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 

MessageID): 

a. If the UUT is a Cable Plug, the Tester sends a Discover Identity Request message. 

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

3. The Tester checks the response message (with an incremented MessageID) based on the UUT 

type/role: 

a. If the UUT is a Cable Plug, check that the UUT sends a Discover Identity ACK message. 

[TEST.PD.PROT.ALL.4#1] 

b. If the UUT is a Sink, check that the UUT sends a Sink Capabilities message. 

[TEST.PD.PROT.ALL.4#2] 

c. If the UUT is a Source, the Tester checks the response as follows: 

[TEST.PD.PROT.ALL.4#3] 

i. If the VIF field PD_Port_Type is set to Provider/Consumer or DRP, check that the 

UUT sends a Sink Capabilities message. 

ii. In PD2 mode, if the VIF field PD_Port_Type is set to Provider only, check that the 

UUT sends a Reject message. 
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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. If MessageID 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 MessageID in 

the last sent message is 000b. 

5. Immediately after sending GoodCRC (to the Discover ID ACK, Sink Capabilities or Reject), the 

Tester sends a Hard-Reset signal after tInterframeGap (note that the second run through is a 

Cable Reset signal for a Cable Plug UUT).  

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

a. If the UUT is a Sink, the Tester drives VBUS to vSafe0V and then restores VBUS to 

vSafe5V. The Tester transmits Source Capabilities messages with single PDO (5V @ 

100mA, Source only) immediately after VBus reaches vSafe0V min. The Tester checks 

that the UUT sends a Request message. [TEST.PD.PROT.ALL.4#4] Once it receives a 

Request message, it proceeds using common procedure COMMON.PROC.PD.10. The 

Tester then waits 500ms to respond to messages from the UUT. 

b. If the UUT is a Source: 

i. The Tester checks that the UUT drives VBUS to vSafe0V and then restores VBUS 

to vSafe5V. [TEST.PD.PROT.ALL.4#5]  

ii. The check fails if Source Capabilities is not sent by the UUT within 

tFirstSourceCap. [TEST.PD.PROT.ALL.4#6] Once the Tester receives Source 

Capabilities message, the Tester establishes a PD contract using common 

procedure COMMON.PROC.PD.11. The Tester then waits 500ms to respond to 

messages from the UUT. 

c. If the UUT is a Cable Plug, the Tester checks the response depending on the run 

number. [TEST.PD.PROT.ALL.4#7]  

i. If the Tester has sent a Hard Reset (first run), the Tester drives VBUS to vSafe0V 

and then restores VBUS to vSafe5V. The Tester run VCONN power cycles 

process. The Tester transmits Discover Identity REQ every tDiscoverIdentity until 

either it receives a GoodCRC followed by a Discover Identity ACK or it has 

transmitted Discover Identity REQ 3 times. The check fails when the Tester has 

transmitted Discover Identity REQ for 3 times.  

ii. If the Tester has sent a Cable Reset (second run), the Tester transmits Discover 

Identity REQ every tDiscoverIdentity. The check fails if the UUT does not sends a 

GoodCRC followed by a Discover Identity ACK.  

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

MessageID): 

a. If the UUT is a Cable Plug, the Tester sends a Discover Identity Request message. 

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

8. The Tester checks the response message (with an incremented MessageID) based on the UUT 

type/role: 

a. If the UUT is a Cable Plug, check that the UUT sends a Discover Identity ACK message. 

[TEST.PD.PROT.ALL.4#8] 

b. If the UUT is a Sink, check that the UUT sends a Sink Capabilities message. 

[TEST.PD.PROT.ALL.4#9] 
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c. If the UUT is a Source, the Tester checks the response as follows: 

[TEST.PD.PROT.ALL.4#10] 

i. If the VIF field PD_Port_Type is set to Provider/Consumer, check that the UUT 

sends a Sink Capabilities message. 

ii. In PD2 mode, if the VIF field PD_Port_Type is set to Provider Only, check that 

the UUT sends a Reject message. 

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. 

9. The Tester repeats Step-7 with the same MessageID. Because the UUT is expected to ignore 

these erroneous messages, the Tester should immediately return to 

PE_SRC_Ready/PE_SNK_Ready after transmission. 

10. The check fails if the UUT has sent a response message (either Discover Identity ACK, NAK or 

BUSY, or Sink Capabilities or Reject) when the MessageID has been repeated. 

[TEST.PD.PROT.ALL.4#11] 

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

MessageID): 

a. If the UUT is a Cable Plug, the Tester sends a Discover Identity Request message. 

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

12. The Tester checks the response message (with an incremented MessageID) 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.4#12] 

b. For Sink UUT: the check fails if the UUT does not send a Sink Capabilities message. 

[TEST.PD.PROT.ALL.4#13] 

c. If the UUT is a Source, the Tester checks the response as follows: 

[TEST.PD.PROT.ALL.4#14] 

i. If the VIF field PD_Port_Type is set to Provider/Consumer, check that the UUT 

sends a Sink Capabilities message. 

ii. In PD2 mode, if the VIF field PD_Port_Type is set to Provider only, check that the 

UUT sends a Reject message. 

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. 

13. If the UUT is a Cable Plug, the Tester repeats the test using Cable Reset (in lieu of Hard Reset). 

 

TEST.PD.PROT.ALL.5 Unrecognized Message 

Description: The Tester checks that the UUT responds correctly to unrecognized message. 

Test Specific Tester Behavior: N/A 

Test Conditions: 

 Consumer 
Only 

Provider 
Only 

DRP, C/P, 
P/C 

Free Cable VPD, 
Captive 
Cable, Si-
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Only 
eMarker 

Rev2Src  ṉ ṉ   

Rev3ChkdSrc  ṉ ṉ   

Rev2Snk ṉ  ṉ   

Rev3ChkdSnk ṉ  ṉ   

Rev2VcMinEnd1    ṉ ṉ 

Rev3VcMinEnd1    ṉ ṉ 

Rev2VcMaxEnd1    ṉ ṉ 

Rev3VcMaxEnd1    ṉ ṉ 

Rev2VcMinEnd2    ṉ  

Rev3VcMinEnd2    ṉ  

Rev2VcMaxEnd2    ṉ  

Rev3VcMaxEnd2    ṉ  

 

Test Procedures: 

1. There are 7 possible bring-up procedures: 

a. The UUT has VIF field PD_Port_Type set to Consumer Only. The Tester behaves as a 

Source only and it runs bring-up procedure with the UUT as a Sink COMMON.PROC.BU.2  

b. The UUT has VIF field PD_Port_Type set to Consumer/Provider, each test under this 

section needs to be run twice, first time the Tester behaves as a Source only and it runs 

bring-up procedure with the UUT as a Sink COMMON.PROC.BU.2; second time the 

Tester behaves as a Provider/Consumer and it runs bring-up procedure with the UUT as 

a Source COMMON.PROC.BU.7 (Dual-Role Power bit B29 in the single PDO is set to 1b). 

c. The UUT has VIF field PD_Port_Type set to Provider Only. The Tester behaves as a Sink 

only and it runs bring-up procedure with the UUT as a Source COMMON.PROC.BU.1. 

d. The UUT has VIF field PD_Port_Type set to Provider/Consumer, each test under this 

section needs to be run twice, first time the Tester behaves as a Consumer/Provider and 

it runs bring-up procedure with the UUT as a Sink COMMON.PROC.BU.8; second time 

the Tester behaves as a Sink Only and it runs bring-up procedure with the UUT as a 

Source COMMON.PROC.BU.1 (Dual-Role Power bit B29 in the single PDO is set to 1b). 

e. The UUT has VIF field PD_Port_Type set to DRP, each test under this section needs to be 

run twice, first time the Tester behaves as a Source only and it runs bring-up procedure 

with the UUT as a Sink COMMON.PROC.BU.2; second time the Tester behaves as a Sink 

only and it runs bring-up procedure with the UUT as a Source COMMON.PROC.BU.1 

(Dual-Role Power bit B29 in the single PDO is set to 0b). 

f. The UUT has VIF field VIF_Product_Type set to Cable. The Tester runs bring-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-up 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 set to YES, and VIF parameter eMarked Captive Cable 

is set to YES* . The Tester runs bring-up 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 YES, and VIF parameter eMarked Captive Cable is set 

to YES* . The Tester runs bring-up procedure with the UUT as a Source UUT for Captive 

Cable Test COMMON.PROC.BU.11. 

2. The Tester sends the following message, depending on the UUT type/role: 

a. If the UUT is a Cable Plug, the Tester sends an Extended Message:  

i. Chunked bit = 1 

ii. Data Size field set to 26  

iii. Message Type field set to 1110b (Reserved, in PD2 mode) or 11111b (Reserved, 

in PD3 mode). 

iv. Bytes 0 to 25 of data block contain incrementing values starting at 0x00 

b. If the UUT is a Source or Sink, the Tester sends a Control Message with Message Type 

field set to 1110b (Reserved, in PD2 mode) or 11111b (Reserved, in PD3 mode). 

3. The Tester checks the response message (with an incremented MessageID) based on the UUT 

type/role: 

a. For Cable Plug UUT, the check fails if the UUT does not ignore the message i.e. message 

is received within tChunkReceiverRequest max. [TEST.PD.PROT.ALL.5#1] 

b. For Source or Sink UUT, the check fails if the UUT does not send Reject message if in PD2 

mode and Not_Supported message if in PD3 mode. [TEST.PD.PROT.ALL.5#2] 

 

5.1.2 PD3 Mode 
The tests in this subsection are run only in PD3 mode.  

The tests in this subsection are applicable to all UUTs.  

¶ This section uses the following behavior, except where defined in Test Specific Tester Behavior or a Test 

Procedure: The Tester supports both Power Roles but does not toggle (ie, a Provider/Consumer or 

Consumer/Provider) 

¶ The Tester always replies with an Accept message to a DR_Swap message  

¶ The Tester always rejects 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.7 

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

TEST.PD.PROT.ALL3.1 Get_Status Response 

Description: The Tester verifies that the UUT responds correctly to Get_Status message. 

Test Conditions: 

 Consumer 
Only 

Provider 
Only 

DRP, C/P, 
P/C 

Free Cable VPD, 
Captive 
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Cable, Si-
Only 
eMarker 

Rev3ChkdSrc  ṉ ṉ   

Rev3UnChkdSrc  ṉ ṉ   

Rev3ChkdSnk ṉ  ṉ   

Rev3UnChkdSnk ṉ  ṉ   

Rev3VcMinEnd1    ṉ ṉ 

Rev3VcMaxEnd1    ṉ ṉ 

Rev3VcMinEnd2    ṉ  

Rev3VcMaxEnd2    ṉ  

 

Test Procedures: 

1. There are 7 possible bring-up procedures: 

a. The UUT has VIF field PD_Port_Type set to Consumer Only. The Tester behaves as a 

Source only and it runs bring-up procedure with the UUT as a Sink COMMON.PROC.BU.2  

b. The UUT has VIF field PD_Port_Type set to Consumer/Provider, each test under this 

section needs to be run twice, first time the Tester behaves as a Source only and it runs 

bring-up procedure with the UUT as a Sink COMMON.PROC.BU.2; second time the 

Tester behaves as a Provider/Consumer and it runs bring-up procedure with the UUT as 

a Source COMMON.PROC.BU.7 (Dual-Role Power bit B29 in the single PDO is set to 1b). 

c. The UUT has VIF field PD_Port_Type set to Provider Only. The Tester behaves as a Sink 

only and it runs bring-up procedure with the UUT as a Source COMMON.PROC.BU.1. 

d. The UUT has VIF field PD_Port_Type set to Provider/Consumer, each test under this 

section needs to be run twice, first time the Tester behaves as a Consumer/Provider and 

it runs bring-up procedure with the UUT as a Sink COMMON.PROC.BU.8; second time 

the Tester behaves as a Sink Only and it runs bring-up procedure with the UUT as a 

Source COMMON.PROC.BU.1 (Dual-Role Power bit B29 in the single PDO is set to 1b). 

e. The UUT has VIF field PD_Port_Type set to DRP, each test under this section needs to be 

run twice, first time the Tester behaves as a Source only and it runs bring-up procedure 

with the UUT as a Sink COMMON.PROC.BU.2; second time the Tester behaves as a Sink 

only and it runs bring-up procedure with the UUT as a Source COMMON.PROC.BU.1 

(Dual-Role Power bit B29 in the single PDO is set to 0b). 

f. The UUT has VIF field VIF_Product_Type set to Cable. The Tester runs bring-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-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 YES, and VIF parameter eMarked Captive Cable 

is set to YES* . The Tester runs bring-up 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 YES, and VIF parameter eMarked Captive Cable is set 

to YES* . The Tester runs bring-up 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 

¦¦¢Σ ǘƘŜ ŎƘŜŎƪǎ Ŧŀƛƭǎ ƛŦ ǘƘŜ ¦¦¢ ŘƻŜǎƴΩǘ ǊŜǎǇƻƴŘ ǿƛǘƘ ŀ 5ƛǎŎƻǾŜǊ LŘŜƴǘƛǘȅ !/Y ƳŜǎǎŀƎŜΦ 

[TEST.PD.PROT.ALL3.1#1] 

3. The Tester sends a Get_Status message to the UUT. 

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

a. If the UUT is a Cable Plug [TEST.PD.PROT.ALL3.1#2] 

i. If the VIF field Product_Type = Active Cable, the Tester checks that the UUT 

sends a Status message 

ii. Otherwise, the Tester checks that the UUT sends either Ignore or Status 

message  

b. If the UUT is a Source or Sink, the check fails if the UUT does not respond with either 

Not_Supported or Status message. [TEST.PD.PROT.ALL3.1#3] 

5. The Tester runs additional check for the Status message: [TEST.PD.PROT.ALL3.1#4] 

a. For the SOP SDB 

i. Present Input field: Bit 0 = 0 (Reserved) 

ii. Present Input field: Bit 0 and .ƛǘǎ рΧт όwŜǎŜǊǾŜŘύ ŀǊŜ лs 

iii. If Bit 3 (Internal Power from Battery) is 0 in Present Input field, then Present 

Battery Input field shall be 0 

iv. Event Flags field: Bit 0 and Bits 5...7 (Reserved) are 0s 

v. ¢ŜƳǇŜǊŀǘǳǊŜ {ǘŀǘǳǎ ŦƛŜƭŘΥ .ƛǘ лΣ .ƛǘǎ оΧт όwŜǎŜǊǾŜŘύ ŀǊŜ лs 

vi. Power Status field:  

1. LŦ 5¦¢Ωǎ ŎǳǊǊŜƴǘ ǇƻǊǘ ǇƻǿŜǊ ǊƻƭŜ Ґ {ƻǳǊŎŜ 

a. .ƛǘ лΣ .ƛǘǎ сΧт όwŜǎŜǊǾŜŘύ ŀǊŜ лs 

b. Bit1 = 1 if one or more Src_PDO_Max_Current > 3A, and 

emulated cable is not e-marked 

c. Bit1 = 0 if emulated cable is e-marked at 5A 

d. Bit1 = 0 if DUT has captive cable  

e. Bit1 = 0 if all SRC_PDO_Max_Current <= 3A 

2. LŦ 5¦¢Ωǎ ŎǳǊǊŜƴǘ ǇƻǊǘ ǇƻǿŜǊ ǊƻƭŜ Ґ {ƛƴƪΣ  

Bits 0..7 are 0s  

vii. If Bit 2 (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 0s 

2. bits 0..2: values must be less than 7 

3. Bit5 (reserved) is 0. 

b. CƻǊ ǘƘŜ {htΩκ{htΩΩ {5. 

i. Flags field: Bitǎ мΧт = 0 (Reserved) 

ii. Flags field Bit 0 (not in Thermal Shutdown) 
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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 0, or between 1 and 100 

 

TEST.PD.PROT.ALL3.2 Get_Manufacturer_Info Response 

Description: The Tester verifies that the Source UUT responds correctly to Get_Manufacturer_Info 

message. 

Test Specific Tester Behavior: N/A 

 

Test Conditions: 

 Consumer 
Only 

Provider 
Only 

DRP, C/P, 
P/C 

Free Cable VPD, 
Captive 
Cable, Si-
Only 
eMarker 

Rev3ChkdSrc  ṉ ṉ   

Rev3UnChkdSrc  ṉ ṉ   

Rev3ChkdSnk ṉ  ṉ   

Rev3UnChkdSnk ṉ  ṉ   

Rev3VcMinEnd1    ṉ ṉ 

Rev3VcMaxEnd1    ṉ ṉ 

Rev3VcMinEnd2    ṉ  

Rev3VcMaxEnd2    ṉ  

 

Test Procedures: 

1. There are 7 possible bring-up procedures: 

a. The UUT has VIF field PD_Port_Type set to Consumer Only. The Tester behaves as a 

Source only and it runs bring-up procedure with the UUT as a Sink COMMON.PROC.BU.2  

b. The UUT has VIF field PD_Port_Type set to Consumer/Provider, each test under this 

section needs to be run twice, first time the Tester behaves as a Source only and it runs 

bring-up procedure with the UUT as a Sink COMMON.PROC.BU.2; second time the 

Tester behaves as a Provider/Consumer and it runs bring-up procedure with the UUT as 

a Source COMMON.PROC.BU.7 (Dual-Role Power bit B29 in the single PDO is set to 1b). 

c. The UUT has VIF field PD_Port_Type set to Provider Only. The Tester behaves as a Sink 

only and it runs bring-up procedure with the UUT as a Source COMMON.PROC.BU.1. 

d. The UUT has VIF field PD_Port_Type set to Provider/Consumer, each test under this 

section needs to be run twice, first time the Tester behaves as a Consumer/Provider and 

it runs bring-up procedure with the UUT as a Sink COMMON.PROC.BU.8; second time 

the Tester behaves as a Sink Only and it runs bring-up procedure with the UUT as a 

Source COMMON.PROC.BU.1 (Dual-Role Power bit B29 in the single PDO is set to 1b). 
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e. The UUT has VIF field PD_Port_Type set to DRP, each test under this section needs to be 

run twice, first time the Tester behaves as a Source only and it runs bring-up procedure 

with the UUT as a Sink COMMON.PROC.BU.2; second time the Tester behaves as a Sink 

only and it runs bring-up procedure with the UUT as a Source COMMON.PROC.BU.1 

(Dual-Role Power bit B29 in the single PDO is set to 0b). 

f. The UUT has VIF field VIF_Product_Type set to Cable. The Tester runs bring-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-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 YES, and VIF parameter eMarked Captive Cable 

is set to YES* . The Tester runs bring-up 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 YES, and VIF parameter eMarked Captive Cable is set 

to YES*.  The Tester runs bring-up procedure with the UUT as a Source UUT for Captive 

Cable Test COMMON.PROC.BU.11. 

2. The Tester sends a Get_Manufacturer_Info message with Manufacturer Info Target set to 0. 

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

a. If the UUT is a Cable Plug: [TEST.PD.PROT.ALL3.2#1] 

i. If VIF field Manufacturer_Info_Supported = Yes, then the Tester checks that the 

UUT responds with a Manufacturer_Info message. 

ii. Otherwise, the Tester checks that the UUT responds with an Ignore. 

b. If the UUT is a Source or Sink: [TEST.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 checks that the UUT responds with a Not_Supported 

message. 

4. The Tester runs the following VIF field checks for Manufacturer_Info message: 

[TEST.PD.PROT.ALL3.2#3] 

a. Manufacturer_Info_VID(_SOP) 

b. Manufacturer_Info_PID(_SOP) 

 

TEST.PD.PROT.ALL3.3 Invalid Manufacturer Info Target 

Description: The Tester sends a Get_Manufacturer message with an invalid target and verifies correct 

field values in the response message. 

Test Specific Tester Behavior: N/A 

Test Conditions: 

 Consumer 
Only 

Provider 
Only 

DRP, C/P, 
P/C 

Free Cable VPD, 
Captive 
Cable, Si-
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Only 
eMarker 

Rev3ChkdSrc  ṉ ṉ   

Rev3UnChkdSrc  ṉ ṉ   

Rev3ChkdSnk ṉ  ṉ   

Rev3UnChkdSnk ṉ  ṉ   

Rev3VcMinEnd1    ṉ ṉ 

Rev3VcMaxEnd1    ṉ ṉ 

Rev3VcMinEnd2    ṉ  

Rev3VcMaxEnd2    ṉ  

 

Test Procedures: 

1. There are 7 possible bring-up procedures: 

a. The UUT has VIF field PD_Port_Type set to Consumer Only. The Tester behaves as a 

Source only and it runs bring-up procedure with the UUT as a Sink COMMON.PROC.BU.2 

b. The UUT has VIF field PD_Port_Type set to Consumer/Provider, each test under this 

section needs to be run twice, first time the Tester behaves as a Source only and it runs 

bring-up procedure with the UUT as a Sink COMMON.PROC.BU.2; second time the 

Tester behaves as a Provider/Consumer and it runs bring-up procedure with the UUT as 

a Source COMMON.PROC.BU.7 (Dual-Role Power bit B29 in the single PDO is set to 1b). 

c. The UUT has VIF field PD_Port_Type set to Provider Only. The Tester behaves as a Sink 

only and it runs bring-up procedure with the UUT as a Source COMMON.PROC.BU.1. 

d. The UUT has VIF field PD_Port_Type set to Provider/Consumer, each test under this 

section needs to be run twice, first time the Tester behaves as a Consumer/Provider and 

it runs bring-up procedure with the UUT as a Sink COMMON.PROC.BU.8; second time 

the Tester behaves as a Sink Only and it runs bring-up procedure with the UUT as a 

Source COMMON.PROC.BU.1 (Dual-Role Power bit B29 in the single PDO is set to 1b). 

e. The UUT has VIF field PD_Port_Type set to DRP, each test under this section needs to be 

run twice, first time the Tester behaves as a Source only and it runs bring-up procedure 

with the UUT as a Sink COMMON.PROC.BU.2; second time the Tester behaves as a Sink 

only and it runs bring-up procedure with the UUT as a Source COMMON.PROC.BU.1 

(Dual-Role Power bit B29 in the single PDO is set to 0b). 

f. The UUT has VIF field VIF_Product_Type set to Cable. The Tester runs bring-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-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 YES, and VIF parameter eMarked Captive Cable 

is set to YES*. The Tester runs bring-up 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 YES, and VIF parameter eMarked Captive Cable is set 

to YES*.  The Tester runs bring-up procedure with the UUT as a Source UUT for Captive 

Cable Test COMMON.PROC.BU.11. 

2. The Tester sends a Get_Manufacturer_Info message with Manufacturer Info Target set to 2 and 

Manufacturer Info Ref set to 0. 

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

a. If the UUT is a Cable Plug, the check fails if the UUT does not respond with either Ignore 

or Manufacturer_Info message [TEST.PD.PROT.ALL3.3#1] 

b. If the UUT is a Source or Sink, the check fails if the UUT does not respond with either 

Not_Supported or Manufacturer_Info message. [TEST.PD.PROT.ALL3.3#2] 

4. The Tester verifies Manufacturer_Info message: the check fails if  

a. Manufacturer String in Manufacturer Info Data Block is not null terminated ASCII text 

string "Not Supported"  

b. VID field is not 0xFFFF 

[TEST.PD.PROT.ALL3.3#3] 

 

TEST.PD.PROT.ALL3.4 Invalid Manufacturer Info Ref 

Description: The Tester sends a Get_Manufacturer message with an invalid reference and verifies 

correct field values in the response message. 

Test Specific Tester Behavior: N/A 

Test Conditions: 

 Consumer 
Only 

Provider 
Only 

DRP, C/P, 
P/C 

Free Cable VPD, 
Captive 
Cable, Si-
Only 
eMarker 

Rev3ChkdSrc  ṉ ṉ   

Rev3UnChkdSrc  ṉ ṉ   

Rev3ChkdSnk ṉ  ṉ   

Rev3UnChkdSnk ṉ  ṉ   

Rev3VcMinEnd1    ṉ ṉ 

Rev3VcMaxEnd1    ṉ ṉ 

Rev3VcMinEnd2    ṉ  

Rev3VcMaxEnd2    ṉ  

 

Test Procedures: 

1. There are 7 possible bring-up 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 it runs bring-up procedure with the UUT as a Sink COMMON.PROC.BU.2  

b. The UUT has VIF field PD_Port_Type set to Consumer/Provider, each test under this 

section needs to be run twice, first time the Tester behaves as a Source only and it runs 

bring-up procedure with the UUT as a Sink COMMON.PROC.BU.2; second time the 

Tester behaves as a Provider/Consumer and it runs bring-up procedure with the UUT as 

a Source COMMON.PROC.BU.7 (Dual-Role Power bit B29 in the single PDO is set to 1b). 

c. The UUT has VIF field PD_Port_Type set to Provider Only. The Tester behaves as a Sink 

only and it runs bring-up procedure with the UUT as a Source COMMON.PROC.BU.1. 

d. The UUT has VIF field PD_Port_Type set to Provider/Consumer, each test under this 

section needs to be run twice, first time the Tester behaves as a Consumer/Provider and 

it runs bring-up procedure with the UUT as a Sink COMMON.PROC.BU.8; second time 

the Tester behaves as a Sink Only and it runs bring-up procedure with the UUT as a 

Source COMMON.PROC.BU.1 (Dual-Role Power bit B29 in the single PDO is set to 1b). 

e. The UUT has VIF field PD_Port_Type set to DRP, each test under this section needs to be 

run twice, first time the Tester behaves as a Source only and it runs bring-up procedure 

with the UUT as a Sink COMMON.PROC.BU.2; second time the Tester behaves as a Sink 

only and it runs bring-up procedure with the UUT as a Source COMMON.PROC.BU.1 

(Dual-Role Power bit B29 in the single PDO is set to 0b). 

f. The UUT has VIF field VIF_Product_Type set to Cable. The Tester runs bring-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-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 YES, and VIF parameter eMarked Captive Cable 

is set to YES*.  The Tester runs bring-up 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 YES, and VIF parameter eMarked Captive Cable is set 

to YES*.  The Tester runs bring-up procedure with the UUT as a Source UUT for Captive 

Cable Test COMMON.PROC.BU.11. 

2. The Tester sends a Get_Manufacturer_Info message with Manufacturer Info Target set to 1 and 

Manufacturer Info Ref set to 8. 

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

a. If the UUT is a Cable Plug, the check fails if the UUT does not respond with either Ignore 

or Manufacturer_Info message. [TEST.PD.PROT.ALL3.4#1] 

b. If the UUT is a Source or Sink, the check fails if the UUT does not respond with either 

Not_Supported or Manufacturer_Info message. [TEST.PD.PROT.ALL3.4#2] 

4. The Tester veries Manufacturer_Info message: the check fails if: 

a. Manufacturer String in Manufacturer Info Data Block is not null terminated ASCII text 

string "Not Supported"  

b. VID field is not 0xFFFF 

[TEST.PD.PROT.ALL3.4#3] 
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TEST.PD.PROT.ALL3.5 Chunked Extended Message Response 

Description: The Tester verifies that the UUT receives a chunked extended message correctly by sending 

messages to request chunks. 

Test Specific Tester Behavior: N/A 

Test Conditions: 

 Consumer 
Only 

Provider 
Only 

DRP, C/P, 
P/C 

Free Cable VPD, 
Captive 
Cable, Si-
Only 
eMarker 

Rev3ChkdSrc  ṉ ṉ   

Rev3ChkdSnk ṉ  ṉ   

Rev3VcMinEnd1    ṉ ṉ 

Rev3VcMaxEnd1    ṉ ṉ 

Rev3VcMinEnd2    ṉ  

Rev3VcMaxEnd2    ṉ  

 

Test Procedures: 

1. There are 7 possible bring-up procedures: 

a. The UUT has VIF field PD_Port_Type set to Consumer Only. The Tester behaves as a 

Source only and it runs bring-up procedure with the UUT as a Sink COMMON.PROC.BU.2  

b. The UUT has VIF field PD_Port_Type set to Consumer/Provider, each test under this 

section needs to be run twice, first time the Tester behaves as a Source only and it runs 

bring-up procedure with the UUT as a Sink COMMON.PROC.BU.2; second time the 

Tester behaves as a Provider/Consumer and it runs bring-up procedure with the UUT as 

a Source COMMON.PROC.BU.7 (Dual-Role Power bit B29 in the single PDO is set to 1b). 

c. The UUT has VIF field PD_Port_Type set to Provider Only. The Tester behaves as a Sink 

only and it runs bring-up procedure with the UUT as a Source COMMON.PROC.BU.1. 

d. The UUT has VIF field PD_Port_Type set to Provider/Consumer, each test under this 

section needs to be run twice, first time the Tester behaves as a Consumer/Provider and 

it runs bring-up procedure with the UUT as a Sink COMMON.PROC.BU.8; second time 

the Tester behaves as a Sink Only and it runs bring-up procedure with the UUT as a 

Source COMMON.PROC.BU.1 (Dual-Role Power bit B29 in the single PDO is set to 1b). 

e. The UUT has VIF field PD_Port_Type set to DRP, each test under this section needs to be 

run twice, first time the Tester behaves as a Source only and it runs bring-up procedure 

with the UUT as a Sink COMMON.PROC.BU.2; second time the Tester behaves as a Sink 

only and it runs bring-up procedure with the UUT as a Source COMMON.PROC.BU.1 

(Dual-Role Power bit B29 in the single PDO is set to 0b). 

f. The UUT has VIF field VIF_Product_Type set to Cable. The Tester runs bring-up 

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_Port_type set to 

eMarker. The Tester runs bring-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 YES, and VIF parameter eMarked Captive Cable 

is set to YES*. The Tester runs bring-up 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 YES, and VIF parameter eMarked Captive Cable is set 

to YES*. The Tester runs bring-up procedure with the UUT as a Source UUT for Captive 

Cable Test COMMON.PROC.BU.11. 

2. The Tester sends the first chunk of a chunked extended message to the UUT 

a. Chunked bit = 1 

b. Data Size field set to 260  

c. Message Type set to 11111b 

d. Bytes 0 to 259 of data block contain incrementing values (mod 256) starting at 0x00 

3. The tester checks the response 

a. If the UUT is a Cable Plug, the Tester check the response: 

[TEST.PD.PROT.ALL3.5#1] 

i. The check fails if the UUT does not respond with either Ignore or a request for a 

Chunk of Data Block message. 

ii. If the message is ignored, the test ends here. 

The check fails if VIF field Chunking_Implemented = YES 

iii. If a request for a Chunk of a Data Block is received 

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. If the UUT is a Source or Sink, the Tester check the response: [TEST.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. If a Not_Supported message is received, the test ends here. 

1. The check fails if VIF field Chunking_Implemented_SOP = YES 

2. The check fails if Not_Supported message is not received between 

tChunkingNotSupported min and tChunkingNotSupported max  

iii. If a request for a Chunk of the Data Block is received 

1. The check fails if a request for a Chunk of a Data Block is not received 

within tChunkReceiverRequest max 

2. The check fails if VIF field Chunking_Implemented_SOP = NO 

c. The check fails if this is not the first chunk and the UUT does not respond with a request 

for chunk message. If the UUT does not respond with a request for chunk message, the 

test stops here. Else, upon receipt of a request response from the UUT, the Tester sends 

the requested chunk to the UUT. This step is repeated until the Tester has sent all 10 

chunk messages. The Tester runs the following additional checks on the request chunk 

message: [TEST.PD.PROT.ALL3.5#3] 

i. For Message Header 
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1. Bit 15 Extended bit = 1 

2. .ƛǘǎ мпΧмн Number of Data Objects = 1 

3. .ƛǘǎ пΧл Message Type = 11111b 

ii. For Extended Message Header 

1. Bits мпΧмм /Ƙǳƴƪ bǳƳōŜǊ Ґ ƴŜȄǘ ŎƘǳƴƪ ƛƴ ǘƘŜ ǎŜǊƛŜǎ 

2. Bit 10 Request Chunk = 1 

3. .ƛǘǎ уΧл 5ŀǘŀ {ƛȊŜ Ґ л 

4. The Tester check fails if: 

a. The UUT is a Source or Sink, and it does not send a Not Supported message within 

tReceiverResponse after it has requested the 10 chunk messages.  

b. The UUT is a Cable Marker, and it does not ignore the completed Extended message 

[TEST.PD.PROT.ALL3.5#4] 

 

TEST.PD.PROT.ALL3.6 ChunkSenderResponseTimer Timeout 

Description: The Tester verifies that the UUT recovers correctly after the Tester stops sending chunked 

messages in the middle. 

Test Specific Tester Behavior: N/A 

Test Conditions: 

 Consumer 
Only 

Provider 
Only 

DRP, C/P, 
P/C 

Free Cable VPD, 
Captive 
Cable, Si-
Only 
eMarker 

Rev3ChkdSrc  ṉ ṉ   

Rev3ChkdSnk ṉ  ṉ   

Rev3VcMinEnd1    ṉ ṉ 

Rev3VcMaxEnd1    ṉ ṉ 

Rev3VcMinEnd2    ṉ  

Rev3VcMaxEnd2    ṉ  

 

Test Procedures: 

1. There are 7 possible bring-up procedures: 

a. The UUT has VIF field PD_Port_Type set to Consumer Only. The Tester behaves as a 

Source only and it runs bring-up procedure with the UUT as a Sink COMMON.PROC.BU.2  

b. The UUT has VIF field PD_Port_Type set to Consumer/Provider, each test under this 

section need to be run twice, first time the Tester behaves as a Source only and it runs 

bring-up procedure with the UUT as a Sink COMMON.PROC.BU.2; second time the 

Tester behaves as a Provider/Consumer and it runs bring-up procedure with the UUT as 

a Source COMMON.PROC.BU.7 (Dual-Role Power bit B29 in the single PDO is set to 1b). 
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c. The UUT has VIF field PD_Port_Type set to Provider Only. The Tester behaves as a Sink 

only and it runs bring-up procedure with the UUT as a Source COMMON.PROC.BU.1. 

d. The UUT has VIF field PD_Port_Type set to Provider/Consumer, each test under this 

section need to be run twice, first time the Tester behaves as a Consumer/Provider and 

it runs bring-up procedure with the UUT as a Sink COMMON.PROC.BU.8; second time 

the Tester behaves as a Sink Only and it runs bring-up procedure with the UUT as a 

Source COMMON.PROC.BU.1 (Dual-Role Power bit B29 in the single PDO is set to 1b). 

e. The UUT has VIF field PD_Port_Type set to DRP, each test under this section needs to be 

run twice, first time the Tester behaves as a Source only and it runs bring-up procedure 

with the UUT as a Sink COMMON.PROC.BU.2; second time the Tester behaves as a Sink 

only and it runs bring-up procedure with the UUT as a Source COMMON.PROC.BU.1 

(Dual-Role Power bit B29 in the single PDO is set to 0b). 

f. The UUT has VIF field VIF_Product_Type set to Cable. The Tester runs bring-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-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 YES, and VIF parameter eMarked Captive Cable 

is set to YES* . The Tester runs bring-up 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 YES, and VIF parameter eMarked Captive Cable is set 

to YES* . The Tester runs bring-up procedure with the UUT as a Source UUT for Captive 

Cable Test COMMON.PROC.BU.11. 

2. The Tester sends the first chunk of a chunked extended message to the UUT 

a. Chunked bit = 1 

b. Data Size field set to 260  

c. Message Type set to 11111b 

d. Bytes 0 to 259 of data block contain incrementing values (mod 256) starting at 0x00 

3. The tester checks the response 

a. If the 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 message. [TEST.PD.PROT.ALL3.6#1] 

b. If the UUT is a Source or Sink, the Tester checks response: [TEST.PD.PROT.ALL3.6#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. The check fails if a Not_Supported message received, and it is not received 

between tChunkingNotSupported min and tChunkingNotSupported max  

iii. The check fails if a request for a Chunk of a Data Block is received, and it 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 of a request response from the UUT, the Tester sends the requested chunk 

to the UUT. This step is repeated until the Tester has sent 4 chunk messages and it 

intentionally does not send the 5th chunk message to the UUT.  
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d. The Tester runs the following additional checks the 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. .ƛǘǎ мпΧмм /Ƙǳƴƪ bǳƳōŜǊ Ґ ƴŜȄǘ ŎƘǳƴƪ ƛƴ ǘƘŜ ǎŜǊƛŜǎ 

2. Bit 10 Request Chunk = 1 

3. .ƛǘǎ уΧл 5ŀǘŀ {ƛȊŜ Ґ л 

4. The Tester waits for tChunkSenderResponse max + 5 ms and then it sends the first chunk 

message to the UUT. 

5. The tester checks the response 

a. If the 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 message. [TEST.PD.PROT.ALL3.6#4] 

b. If the UUT is a Source or Sink, the Tester checks the response [TEST.PD.PROT.ALL3.6#5] 

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. The check fails if a Not_Supported message received, it is not received between 

tChunkingNotSupported min and tChunkingNotSupported max  

iii. The check fails if a 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 UUT, the Tester sends the requested chunk to 

the UUT.  

d. The Tester runs the following additional checks on the request chunk message: 

[TEST.PD.PROT.ALL3.6#6] 

i. For Message Header 

1. Number of Data Objects = 1 

2. Message Type = 11111b 

ii. For Extended Message Header 

1. Bits 14Χмм /Ƙǳƴƪ bǳƳōŜǊ Ґ ƴŜȄǘ ŎƘǳƴƪ ƛƴ ǘƘŜ ǎŜǊƛŜǎ 

2. Bit 10 Request Chunk = 1 

3. .ƛǘǎ уΧл 5ŀǘŀ {ƛȊŜ Ґ л 

 

TEST.PD.PROT.ALL3.7 Security Messages Supported 

Description: The Tester verifies the support of security messages is as specified in the VIF. 

Test Specific Tester Behavior: N/A 

Test Conditions: 

 Consumer 
Only 

Provider 
Only 

DRP, C/P, 
P/C 

Free Cable VPD, 
Captive 
Cable, Si-
Only 
eMarker 
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Rev3ChkdSrc  ṉ ṉ   

Rev3UnChkdSrc  ṉ ṉ   

Rev3ChkdSnk ṉ  ṉ   

Rev3UnChkdSnk ṉ  ṉ   

Rev3VcMinEnd1    ṉ ṉ 

Rev3VcMaxEnd1    ṉ ṉ 

Rev3VcMinEnd2    ṉ  

Rev3VcMaxEnd2    ṉ  

 

Test Procedures: 

1. There are 7 possible bring-up procedures: 

a. The UUT has VIF field PD_Port_Type set to Consumer Only. The Tester behaves as a 

Source only and it runs bring-up procedure with the UUT as a Sink COMMON.PROC.BU.2  

b. The UUT has VIF field PD_Port_Type set to Consumer/Provider, each test under this 

section needs to be run twice, first time the Tester behaves as a Source only and it runs 

bring-up procedure with the UUT as a Sink COMMON.PROC.BU.2; second time the 

Tester behaves as a Provider/Consumer and it runs bring-up procedure with the UUT as 

a Source COMMON.PROC.BU.7 (Dual-Role Power bit B29 in the single PDO is set to 1b). 

c. The UUT has VIF field PD_Port_Type set to Provider Only. The Tester behaves as a Sink 

only and it runs bring-up procedure with the UUT as a Source COMMON.PROC.BU.1. 

d. The UUT has VIF field PD_Port_Type set to Provider/Consumer, each test under this 

section needs to be run twice, first time the Tester behaves as a Consumer/Provider and 

it runs bring-up procedure with the UUT as a Sink COMMON.PROC.BU.8; second time 

the Tester behaves as a Sink Only and it runs bring-up procedure with the UUT as a 

Source COMMON.PROC.BU.1 (Dual-Role Power bit B29 in the single PDO is set to 1b). 

e. The UUT has VIF field PD_Port_Type set to DRP, each test under this section needs to be 

run twice, first time the Tester behaves as a Source only and it runs bring-up procedure 

with the UUT as a Sink COMMON.PROC.BU.2; second time the Tester behaves as a Sink 

only and it runs bring-up procedure with the UUT as a Source COMMON.PROC.BU.1 

(Dual-Role Power bit B29 in the single PDO is set to 0b). 

f. The UUT has VIF field VIF_Product_Type set to Cable. The Tester runs bring-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-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 YES, and VIF parameter eMarked Captive Cable 

is set to YES*. The Tester runs bring-up 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 YES, and VIF parameter eMarked Captive Cable is set 



 
 

USB Power Delivery Compliance Test Specification, Revision 1.4 Version 3                                     Page 114                                                                             

to YES* . The Tester runs bring-up procedure with the UUT as a Source UUT for Captive 

Cable Test COMMON.PROC.BU.11. 

2. The Tester sends a Security_Request message, in which SRQDB is set to {0x01, 0x81, 0x00, 

0x00}, to the UUT. 

3. The Tester checks the response: 

a. If VIF field Security_Msgs_Supported(_SOP) is set to NO, the Tester checks that the UUT 

replies Not_Supported (if VIF field VIF_Product_Type not set to Cable) or Ignored (if VIF 

field VIF_Product_Type set to Cable).  The test stops here. [TEST.PD.PROT.ALL3.7#1] 

b. If VIF field Security_Msgs_Supported(_SOP) is set to YES, the Tester checks a 

Security_Response message is received within tDigestSent (different values for 

Unchunked and Chunked). [TEST.PD.PROT.ALL3.7#2]. In this case, the UUT shall also run 

Authentication Compliance tests in CV. 

 

5.2 Test Procedures for Source and Sink Capable UUTs  

5.2.1 PD2 and PD3 Modes 
None 

5.2.2 PD3 Mode  
The tests in this subsection are run only in PD3 mode.  

The tests in this subsection are applicable to UUT with VIF field VIF_Product_Type set to Port.  

¶ This section uses the following behavior, except where defined in Test Specific Tester Behavior or a Test 

Procedure:The Tester supports both Power Roles but does not toggle (ie, a Provider/Consumer or 

Consumer/Provider) 

¶ The Tester always replies with an Accept message to a DR_Swap message  

¶ The Tester always rejects 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.7 

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

TEST.PD.PROT.PORT3.1 Get_Battery_Status Response 

Description: The Tester verifies that the Source UUT responds correctly to Get_Battery_Status message 

Test Specific Tester Behavior: N/A 

Test Conditions: 

 Consumer 
Only 

Provider 
Only 

DRP, C/P, 
P/C 

Rev3ChkdSrc  ṉ ṉ 

Rev3ChkdSnk ṉ  ṉ 

 

Test Procedures: 
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1. There are 5 possible bring-up procedures: 

a. The UUT has VIF field PD_Port_Type set to Consumer Only. The Tester behaves as a 

Source only and it runs bring-up procedure with the UUT as a Sink COMMON.PROC.BU.2  

b. The UUT has VIF field PD_Port_Type set to Consumer/Provider, each test under this 

section needs to be run twice, first time the Tester behaves as a Source only and it runs 

bring-up procedure with the UUT as a Sink COMMON.PROC.BU.2; second time the 

Tester behaves as a Provider/Consumer and it runs bring-up procedure with the UUT as 

a Source COMMON.PROC.BU.7 (Dual-Role Power bit B29 in the single PDO is set to 1b). 

c. The UUT has VIF field PD_Port_Type set to Provider Only. The Tester behaves as a Sink 

only and it runs bring-up procedure with the UUT as a Source COMMON.PROC.BU.1. 

d. The UUT has VIF field PD_Port_Type set to Provider/Consumer, each test under this 

section needs to be run twice, first time the Tester behaves as a Consumer/Provider and 

it runs bring-up procedure with the UUT as a Sink COMMON.PROC.BU.8; second time 

the Tester behaves as a Sink Only and it runs bring-up procedure with the UUT as a 

Source COMMON.PROC.BU.1 (Dual-Role Power bit B29 in the single PDO is set to 1b). 

e. The UUT has VIF field PD_Port_Type set to DRP, each test under this section needs to be 

run twice, first time the Tester behaves as a Source only and it runs bring-up procedure 

with the UUT as a Sink COMMON.PROC.BU.2; second time the Tester behaves as a Sink 

only and it runs bring-up procedure with the UUT as a Source COMMON.PROC.BU.1 

(Dual-Role Power bit B29 in the single PDO is set to 0b). 

2. The UUT has VIF field PD_Port_Type set to DRP, each test under this section needs to be run 

twice, first time the Tester behaves as a Source only and it runs bring-up procedure with the 

UUT as a Sink COMMON.PROC.BU.2; second time the Tester behaves as a Sink only and it runs 

bring-up procedure with the The 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.PORT3.1#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.PORT3.1#2]  

6. If the UUT has sent Not_Supported as a response to Get_Battery_Status, the Tester checks the 

response: [TEST.PD.PROT.PORT3.1#3] 

a. The check fails if the UUT has sent Source_Capabilities_Extended message as a response 

to Get_Source_Cap_Extended and the Number of Batteries/Battery Slots field in the 

message has non-zero value 

b. The check fails if the UUT has sent Not_Supported message as a response to 

Get_Source_Cap_Extended and the values of VIF fields Num_Fixed_Batteries and 

Num_Swappable_Battery_Slots are non-zero.  

7. The Tester runs the following additional field checks for Battery_Status message: 

[TEST.PD.PROT.PORT3.1#4] 

a. Bits 7Χ0 of the BSDO are 0 

b. Battery Info field:  

i. Bits 7...4 (Reserved) are 0 
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ii. Bit 0 (Invalid 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_Battery_Slots 

iii. If Bit 0 (Invalid Battery Reference bit) is 0b and Battery Status Ref field (in the 

Get_Battery_Status Message) has a value between 0 and 3, then check that the 

Bit 1 (Battery is Present bit) is set to 1b 

iv. If Bit 0 (Invalid Battery Reference bit) is 1b, then check that the Bit 1 (Battery is 

Present bit) is set to 0b 

v. LŦ .ƛǘ м ό.ŀǘǘŜǊȅ ƛǎ tǊŜǎŜƴǘ ōƛǘύ ƛǎ ǎŜǘ ǘƻ мōΣ ǘƘŜƴ ŎƘŜŎƪ ǘƘŀǘ .ƛǘǎ оΧн ό.ŀǘǘŜǊȅ 

Charging Status field) is not 11b 

vi. LŦ .ƛǘ м ό.ŀǘǘŜǊȅ ƛǎ tǊŜǎŜƴǘ ōƛǘύ ƛǎ ǎŜǘ ǘƻ лōΣ ǘƘŜƴ ŎƘŜŎƪ ǘƘŀǘ .ƛǘǎ оΧн (Battery 

Charging Status field) is 00b 

8. Rerun steps 6 and 7 with Battery Status Ref (in the Get_Battery_Status message) set to 1 ς 7 

 

TEST.PD.PROT.PORT3.2 Invalid Battery Status Reference 

Description: The Tester sends a Get_Battery_Status message with an invalid battery reference to the 

UUT and verifies correct field values in the response message. 

Test Specific Tester Behavior: N/A 

Test Conditions: 

 Consumer 
Only 

Provider 
Only 

DRP, C/P, 
P/C 

Rev3ChkdSrc  ṉ ṉ 

Rev3ChkdSnk ṉ  ṉ 

 

Test Procedures: 

1. There are 5 possible bring-up procedures: 

a. The UUT has VIF field PD_Port_Type set to Consumer Only. The Tester behaves as a 

Source only and it runs bring-up procedure with the UUT as a Sink COMMON.PROC.BU.2  

b. The UUT has VIF field PD_Port_Type set to Consumer/Provider, each test under this 

section needs to be run twice, first time the Tester behaves as a Source only and it runs 

bring-up procedure with the UUT as a Sink COMMON.PROC.BU.2; second time the 

Tester behaves as a Provider/Consumer and it runs bring-up procedure with the UUT as 

a Source COMMON.PROC.BU.7 (Dual-Role Power bit B29 in the single PDO is set to 1b). 

c. The UUT has VIF field PD_Port_Type set to Provider Only. The Tester behaves as a Sink 

only and it runs bring-up procedure with the UUT as a Source COMMON.PROC.BU.1. 

d. The UUT has VIF field PD_Port_Type set to Provider/Consumer, each test under this 

section needs to be run twice, first time the Tester behaves as a Consumer/Provider and 
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it runs bring-up procedure with the UUT as a Sink COMMON.PROC.BU.8; second time 

the Tester behaves as a Sink Only and it runs bring-up procedure with the UUT as a 

Source COMMON.PROC.BU.1 (Dual-Role Power bit B29 in the single PDO is set to 1b). 

e. The UUT has VIF field PD_Port_Type set to DRP, each test under this section needs to be 

run twice, first time the Tester behaves as a Source only and it runs bring-up procedure 

with the UUT as a Sink COMMON.PROC.BU.2; second time the Tester behaves as a Sink 

only and it runs bring-up procedure with the UUT as a Source COMMON.PROC.BU.1 

(Dual-Role Power bit B29 in the single PDO is set to 0b).  

2. The UUT has VIF field PD_Port_Type set to DRP, each test under this section needs to be run 

twice, first time the Tester behaves as a Source only and it runs bring-up procedure with the 

UUT as a Sink COMMON.PROC.BU.2; second time the Tester behaves as a Sink only and it runs 

bring-up procedure with the The 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.PORT3.2#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. If the UUT has sent Not_Supported as a response to Get_Battery_Status, the Tester check the 

response: [TEST.PD.PROT.PORT3.2#3] 

a. The check fails if the UUT has sent Source_Capabilities_Extended message as a response 

to Get_Source_Cap_Extended and the Number of Batteries/Battery Slots field in the 

message has non-zero value 

b. The check fails if the UUT has sent Not_Supported message as a response to 

Get_Source_Cap_Extended and the values of VIF fields Num_Fixed_Batteries and 

Num_Swappable_Battery_Slots are non-zero.  

7. The Tester runs the following 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 0 (Invalid Battery Reference field) is 1b  

ii. Check that Bits 7..1 are 0 

 

TEST.PD.PROT.PORT3.3 Get_Battery_Cap Response 

Description: The Tester verifies that the Source UUT responds correctly to Get_Battery_Cap message 

Test Specific Tester Behavior: N/A 

Test Conditions: 

 Consumer 
Only 

Provider 
Only 

DRP, C/P, 
P/C 

Rev3ChkdSrc  ṉ ṉ 

Rev3UnchkdSrc  ṉ ṉ 
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Rev3ChkdSnk ṉ  ṉ 

Rev3UnchkdSnk ṉ  ṉ 

 

Test Procedures: 

1. There are 5 possible bring-up procedures: 

a. The UUT has VIF field PD_Port_Type set to Consumer Only. The Tester behaves as a 

Source only and it runs bring-up procedure with the UUT as a Sink COMMON.PROC.BU.2  

b. The UUT has VIF field PD_Port_Type set to Consumer/Provider, each test under this 

section needs to be run twice, first time the Tester behaves as a Source only and it runs 

bring-up procedure with the UUT as a Sink COMMON.PROC.BU.2; second time the 

Tester behaves as a Provider/Consumer and it runs bring-up procedure with the UUT as 

a Source COMMON.PROC.BU.7 (Dual-Role Power bit B29 in the single PDO is set to 1b). 

c. The UUT has VIF field PD_Port_Type set to Provider Only. The Tester behaves as a Sink 

only and it runs bring-up procedure with the UUT as a Source COMMON.PROC.BU.1. 

d. The UUT has VIF field PD_Port_Type set to Provider/Consumer, each test under this 

section needs to be run twice, first time the Tester behaves as a Consumer/Provider and 

it runs bring-up procedure with the UUT as a Sink COMMON.PROC.BU.8; second time 

the Tester behaves as a Sink Only and it runs bring-up procedure with the UUT as a 

Source COMMON.PROC.BU.1 (Dual-Role Power bit B29 in the single PDO is set to 1b). 

e. The UUT has VIF field PD_Port_Type set to DRP, each test under this section needs to be 

run twice, first time the Tester behaves as a Source only and it runs bring-up procedure 

with the UUT as a Sink COMMON.PROC.BU.2; second time the Tester behaves as a Sink 

only and it runs bring-up procedure with the UUT as a Source COMMON.PROC.BU.1 

(Dual-Role Power bit B29 in the single PDO is set to 0b). 

2. The UUT has VIF field PD_Port_Type set to DRP, each test under this section needs to be run 

twice, first time the Tester behaves as a Source only and it runs bring-up procedure with the 

UUT as a Sink COMMON.PROC.BU.2; second time the Tester behaves as a Sink only and it runs 

bring-up procedure with the The 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.PORT3.3#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 response [TEST.PD.PROT.PORT3.3#2] 

a. If either Num_Fixed_Batteries is not set to 0 or Num_Swappable_Battery_Slots is not 

set to 0, the Tester checks that the UUT sends Battery_Capabilities message 

b. Otherwise, the Tester checks that the UUT sends either:  

i. Not_Supported, or 

ii. A Battery_Capabilities message with: 

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 0 (Invalid Battery 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_Cap_Extended, check against VIF fields 

Num_Fixed_Batteries and Num_Swappable_Battery_Slots 

ii. /ƘŜŎƪ ǘƘŀǘ .ƛǘǎ мΧт ŀǊŜ л 

7. Rerun steps 6 and 7 with Battery Cap Ref (in the Get_Battery_Capabilities message) set to 1 ς 7 

 

TEST.PD.PROT.PORT3.4 Invalid Battery Capabilities Reference 

Description: The Tester sends a Get_Battery_Capabilities message with an invalid battery reference to 

the UUT and verifies correct field values in the response message. 

Test Specific Tester Behavior: N/A 

Test Conditions: 

 Consumer 
Only 

Provider 
Only 

DRP, C/P, 
P/C 

Rev3ChkdSrc  ṉ ṉ 

Rev3UnchkdSrc  ṉ ṉ 

Rev3ChkdSnk ṉ  ṉ 

Rev3UnchkdSnk ṉ  ṉ 

 

Test Procedures: 

1. There are 5 possible bring-up procedures: 

a. The UUT has VIF field PD_Port_Type set to Consumer Only. The Tester behaves as a 

Source only and it runs bring-up procedure with the UUT as a Sink COMMON.PROC.BU.2  

b. The UUT has VIF field PD_Port_Type set to Consumer/Provider, each test under this 

section needs to be run twice, first time the Tester behaves as a Source only and it runs 

bring-up procedure with the UUT as a Sink COMMON.PROC.BU.2; second time the 

Tester behaves as a Provider/Consumer and it runs bring-up procedure with the UUT as 

a Source COMMON.PROC.BU.7 (Dual-Role Power bit B29 in the single PDO is set to 1b). 

c. The UUT has VIF field PD_Port_Type set to Provider Only. The Tester behaves as a Sink 

only and it runs bring-up procedure with the UUT as a Source COMMON.PROC.BU.1. 

d. The UUT has VIF field PD_Port_Type set to Provider/Consumer, each test under this 

section needs to be run twice, first time the Tester behaves as a Consumer/Provider and 

it runs bring-up procedure with the UUT as a Sink COMMON.PROC.BU.8; second time 

the Tester behaves as a Sink Only and it runs bring-up procedure with the UUT as a 

Source COMMON.PROC.BU.1 (Dual-Role Power bit B29 in the single PDO is set to 1b). 
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e. The UUT has VIF field PD_Port_Type set to DRP, each test under this section needs to be 

run twice, first time the Tester behaves as a Source only and it runs bring-up procedure 

with the UUT as a Sink COMMON.PROC.BU.2; second time the Tester behaves as a Sink 

only and it runs bring-up procedure with the UUT as a Source COMMON.PROC.BU.1 

(Dual-Role Power bit B29 in the single PDO is set to 0b).  

2. The UUT has VIF field PD_Port_Type set to DRP, each test under this section needs to be run 

twice, first time the Tester behaves as a Source only and it runs bring-up procedure with the UUT 

as a Sink COMMON.PROC.BU.2; second time the Tester behaves as a Sink only and it runs bring-

up procedure with the The 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 field set to 8. 

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 the following 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.PORT3.5 Get_Country_Codes Response 

Description: The Tester verifies that the Source UUT responds correctly to Get_Country_Codes message. 

Test Specific Tester Behavior: N/A 

Test Conditions: 

 Consumer 
Only 

Provider 
Only 

DRP, C/P, 
P/C 

Rev3ChkdSrc  ṉ ṉ 

Rev3UnchkdSrc  ṉ ṉ 

Rev3ChkdSnk ṉ  ṉ 

Rev3UnchkdSnk ṉ  ṉ 

 

Test Procedures: 

1. There are 5 possible bring-up procedures: 

a. The UUT has VIF field PD_Port_Type set to Consumer Only. The Tester behaves as a 

Source only and it runs bring-up procedure with the UUT as a Sink COMMON.PROC.BU.2  

b. The UUT has VIF field PD_Port_Type set to Consumer/Provider, each test under this 

section needs to be run twice, first time the Tester behaves as a Source only and it runs 

bring-up procedure with the UUT as a Sink COMMON.PROC.BU.2; second time the 

Tester behaves as a Provider/Consumer and it runs bring-up procedure with the UUT as 

a Source COMMON.PROC.BU.7 (Dual-Role Power bit B29 in the single PDO is set to 1b). 












































































































































































































































































































































