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Introduction

These tests check thdBB TypeC cables andonnectos arecompliant to the USHype-C Chapters 45, 6and
AppendixE asserts and functional requirements.

There are a variety dfifferent operatioal approachs for aUSB TypeC connector. For example, a basiouse

will never hosbr source current tanother device, so itdSB TypeC connectoonly needs to suppoa UFP and
Sinkrole. A smartphone may host a mouse or keyboard naagbe a devicehosted by &JSB Charger TheUSB
Type-C connectoifor the phone in this example needs to support both UFP and DFP, and both Source and Sink
roles. A glance at th&JSB Type-C configuration matrix irSpecTable 423 gives an idea of the availalilsB

Type-C Product Types covered in this spec.

Due to he variety of connections tee made withJSB TypeC connectors, there & variety of electrical and timing
requirements that constrain their interaction and lead to functional connections.

Cables vary in implementation less than ports, and are all subject to the same state machine. USB4 support
Alternate Mode support, UBS3.2 Ustate and Suspend requirements add some variety of implementation and testing
requirements.

Port and Cable tests are groupsufB TypeC Connection State implementation, Source/Sink Capability, whether
the port belongs to a Hulvhether the Port or Cable supports US84d Cable capabilities.

Terminology
The following table describes the terms used in this document.

BC Background Check Used in the assertions tableitolicatean asertion ismplicitly verified
as a function of running a Tyge Functional Test.

CabCon USB TypeC Cable Assembly and Connector Téstdsed in the assertions table to indicate
assertion is verified by 6hUSB TypeC Cable Assembly and Connector Test Suite.

CPUT Cable PlugUnder Tesi The USB TypeC cable plug associated with a passive or short
active cabldested by the tests defined in this document.

CVs USB TypeC ConnectiorVerification System. Test equipment capable of performing the U
Type-C Functional tests defined in this document

Cvsd The tester responsible fdype-C SNK /Device emulation for CPUT tests

CVsh The tester responsible foypeC SRC / USBHost emulathn for CPUT tests This tester also
starts as the Vconn Source.

DFP Downstream Facing Poita USB TypeC port that supports the USB 3.1 Link State Machin
or USB 2.0 data as a downstream facing port.

DRP Dual Role Pori A USB TypeC port thatsupports the USB Typ€ Connection State
Machines as a DRP. This port is capable of acting as a Source and a Sink.

DUT Device Under Test the USBC product which incorporates the PUaferred to in each Test
Definition.

IOP Interoperabilityi Usedin the assertions tabte indicatean asertion is verified by the USB B.
Interoperabilityand Backwards Compatibiliffest Suite

NT Not tested Used in the assertions table to indicate an assertion is not tested

PD USB Power DeliveryTestsi Used in the assertion tableitmlicate an assertion is verified by
theUSB Power Delivery Test Suite.
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PUT Port Under Test The USB TypeC Connector pa that is tested by the tests defined in this
document.

PUT C PUT that is boud to a USB TypeC captive cable or direct attach plug

PUT R PUT that is bound to a USB Tyyiereceptacle.

PUT V PUT that isrequired to ocapable of sourcing Vconn.

Sink USB TypeC port that supports the USB TyfeConnection State Machines as a Sink

SNKAS Sink with Accessory SuppoitA USB TypeC port that supports the USB TygeConnection
State Machine as a Sink with Accessory Support.

Source USB TypeC port that supports the USB TyfeConnection State Machines as a Source

Operator Person operating the test.

UFP Upstream Facing PoitA USB TypeC port that supports the USB 3.1 Link State Machine
USB 2.0 data as anpstream facing port.

VIF Vendor Info Filei A USB-IF product certification tool that logs info about the PUT for
tracking purposes and so a test vendor knows what tests are applicable.

Assertons

Compliance criteria are provided as a list of assestthat describe specific characteristics or behaviors that must be
met. Each assertion provides a reference to the USB 3.1 specification or other documents from which the assertion
was derived. In addition, each assertion provides a reference to tifec $pstdescription(s) where the assertion is

tested.

Each test assertion is formatted as follows:

Assertion # Test # Assertion Description

Assertion#: Unique identifier for each spec requirement. The identifier is in the form
USB31_SPEC_SECTION_NUMBER#X, where X is a unique integer for a requirement in that section.

Assertion Description: Specific requirement from the specification

Test #: A label for a specific test description in this specification that tests this requitefiest # can have one of
the following values:

NT

XX

IOP

BC

PD

This item is not explicitly tested in a test description. Items can be labeled NT for several feast
including items that are not testable, not important to teshferoperability, or are indirectly tested
by other operations performed by the compliance test.

This item is covered by the test described in test description X.X in this specification.

This assertion is verified by the USBL3nteroperabilityand Backwards Compatibiliffest Suite.

This assertion is applied as a background check in all test descriptions.

This assertion is verified by the USB Power Delivery Test Suite.

CabCon This assertion is verified by the USB TyfeCableAssembly and Connector Test Suite
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Test descriptions provide a high level overview of the tests that are performed to check the compliance criteria. The
descriptions are provided with enough detail so that a reader can understand what the test does. The descriptions do
not describe the &gal stepby-step procedure to perform the test.

The following Table presents th#éSB TypeC Specifcation Chapter 4 and 5 asserts.

Assertion # Test Name Assertion Description
USB TypeC Cable and Connection Specification
4.3 Side Band Us¢SBU)
4.3#1 4.1 The SBU pins on a port shall either be open circuit or have a wg
pull-down to ground no stronger than zSBUTermination.
4.4 Power and Ground
4.4.1 IR Drop
4.4.1#1 EPC2 The maximum allowable cable IR drop for ground shall be 250
and forveBuss h a |l | be 500 mV througlh
maximum rated/BUS current capacity.
4.4.1#2 EPC.2 WhenVCoONNis being sourced, the IR drop for the ground shall
be met considering any addition&CONN return current.
4.4.2VBUS
4.4.2#1 4.2 The allowable default range fotBUS as measured at the DFP
4.4 receptacle shall be as defined by the USB 2.0 Specification and
USB 3.1 Specification.
4.4.2#2 4.1 TheSourcé s U S BC r@cgppaelé/Bus pin shall remain
4.2 unpoweredand shall limit the capacitance between Vbus and GI
4.4 as specified in Table-2 until aSinkis attached.
4.4.2#3 4.2 The Sourc® ¥BUS pin shall return to the unpowered state when
4.4 Sinkis detached.
4.4.2#4 4.2 A DRP or DFP or UFP with Accessory Support implementing al
Rp pultup as its method of connection detection shall provide a
impedance betweeviBus and GND on its receptacle pins as
specified in Table 42 when not sourcing power &BUS (i.e.,
when in stags Unattached.SRC or Unattached.Accessory)
4.4.3VCONN
4.4.3#1 BC Initially, VCcoNN shall be sourcetly all USB TypeC receptacles
thatsource Vbus andtilize the SSTX and SSRX pins during
specific connection states as described in Sedtiv2.2.
4.4.3#2 BC Table 45 provides the voltage and power requirements that sha
met forVCONN.
4.4.318 BC Table 46 provides the requirements that shall be met for cables
CoNsSumeV CONN power.
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Assertion # Test Name Assertion Description

4.4.3t4 CabCon A cable shall not present more than the equivalent inrush
capacitance (10uF) to th&CONN source.

4.4.3t5 Not Testable The cable shall remove or weakRaaccordingto thestate diagrar|
behavior in 4.5.2.5.

4.4.3#6 4.14.1 The cable shallaapply Ra according to the state diagram behavi
in45.2.5.

4.4.34#7 4.14.1 The cable shall discharge Vcotmbelow wconnDischarge on a
cable disconnect.

4.4.318 4.14.1 The cable shall cortl Ra at each of its ends independently baseg
on the Vconn on that end.

4.5 Configuration Channel (CC)

4.5.1 Architectural Overview

4.5.1.1 USB Data Bus Interface and USB Typ€ Plug Flip-ability

4.5.1.2 Connecting DFPs and UFPs

4.5.1.2#1 4.1 In the cases where no function results, neither port shall be har
by this connection.
4.5.1.2#2 4.1 VBUS andVCcoNN shall not be applied by ource (hostin ahost

hostconnection.

4.5.1.3.2 UFP Configuration Channel Functional Model

4.5.1.3.2#1

BC

TheSink shall manage its load to stay within the dete&edrce
current limit.

4.5.2 CC functi

onal and Behavio

ral Requirements

4.5.2#1 BC The plug on a direct connect device or a device with a captive ¢
shall behave as a plug orcable that is attached at its other end i
normal orientation to a receptacle.

4.5.2#2 BC Devices with a plug on a direct connection or a captive cable s

apply and sense CC voltage levels on pin A5 only and pin B5 s
have an impedance above zOPEN, unless it is a Powered
Accessory, in which case B5 shall have an impedance Ra.

4.5.2.2Connection State Machine Requirements

4.5.2.2#1

Not Tested

Entry into any unattached state "when directed from any state"
not be used to override tDRP toggle.

4.5.2.2.1 Disabled State

45.2.2.1#1

4.1

If the Disabled state is not supported, the port shall be directed
either the Unattached.SNK or Unattached.SRC states after pow
on.

4.5.2.2.1.1 Disabled State Requirements

10
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Assertion #

Test Name

Assertion Description

45.22.1.1#1

4.1

The port shall not drive’Bus or VCONN, and shall present a high
impedance to ground (above zOPEN) on its CC pins.

4.5.2.2.1.2 Exiting From Disabled State

4.5.2.2.1.2#1 | Not Tested A Sink shall transition to Unattached.SNK when directed.
4.5.2.2.1.2#2 | Not Tested A Source shall transition to Unattached.SRC when directed.
4.5.2.2.1.2#2 | Not Tested A DRP shall transition to either Unattached.SNK or

Unattached.SRC when directed.

4.5.2.2.2 ErrorRecovery State

4.5.2.2.2#1

Not Tested

If the ErrorRecovergtate is not supported, the port shall be
directed to the Disabled state if supported. IF the Disabled stat
not supported, the port shall be directed to either the
Unattached.SNK or Unattached.SRC states.

4.5.2.2.2.1 ErrorRecovery State

Requirements

45.2.2.2.1#1

Not Tested

The port shall not drive’Bus or VCONN, and shall present a high
impedance to ground (above zOPEN) on its CC pins.

4.5.2.2.2.2 Exiting from ErrorRecovery State

4.5.2.2.2.2#1 | Not Tested A Sink shall transition to Unattached.SNK after tErrorRecovery
4.5.2.2.2.2#2 | Not Tested A Source shall transition to Unattached.SRC after tErrorRecove
4.5.2.2.2.2#2 | Not Tested A DRP shall transition to Unattached.SNK or Unattached.SRC

tErrorRecovery

4.5.2.23 Unattached.SNKState

4.5.2.2.3#1

4.37

A port with a dead battery shall enter this state while unpowere

4.5.2.2.3.1 Unattached.SNIState

Requirements

45.2.2.3.1#1 | 4.8 The port shall not driv¥BUS or VCONN
4.9

45.2.2.3.1#2 | 4.8 Both CC pins shall be independently terminated to ground throd
4.9 Rd.

4.5.2.23.2 Exiting from Unattached.SNK State

45.2232#1 | 4.8 If the port supports USB PD or accessoribs, fiort shall transition
4.9 to AttachWait.SNK when a Source connection is detected, as
4.17 indicated by the SNK.Rp state on one of its CC pins

45.2.2.3.2#2 | 4.15 A DRP shall transition to Unattached.SRC within tDRPTransitig
4.17 after the state of bbtCC pins is SNK.Open for tDRPdcSRC.DRP

*tDRP or if directed.
45.2.2.3.2#3 | 4.12 A Sink with Accessory support shall transition to

Unattached.Accessory within tDRPTransition after the state of |

11
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Assertion #

Test Name

Assertion Description

CC pins is SNK.Open for tDRPdcSRC.DRP * tDRP or if
directed.

4.5.2.2.4 AttachWait.SNK State

4.5.2.2.4.1 AttachWait.SNK Requirements

4522.41#1 |48 The port shall not drive’BUS or VCONN
4.9

4522.4#2 |4.8 Both CC pins shall be independently terminated to grdaraligh
4.9 Rd.

4.5.2.2.4143 It is strongly recommended that a USB 3.1 SuperSpeed device

off Vbus detection to the device controller until the Attached.SN
state or the DebugAccessory.SNK state is reached, i.e. at least
CC pin is in the SNK.Rp stat

4.5.2.2.4.2 Exiting from AttachWait.SNK State

4.5.2.2.4.2#1

4.9

A Sink shall transition to Unattached.SNK when the state of bot
CC pins is SNK.Open for at least tPDDebounce.

4.5.2.2.4.2#2

4.17

A DRP shall transition to Unattached.SR@en the state of both
CC pins is SNK.Open for at least tPDDebounce

4.5.2.2.4.2#3

4.8
4.9

The port shall transition to Attached.SNifter the state of only on
of the CC1 or CC2 pins is SNK.Rgr at least tCCDebounce and
VBUS s detected. Note the Source may initiate USB PD

communications which will cause brief periods of the SNK.Ope
state on both CC pins, but this event will not exceed tPDDebou

45.2.2.4.24

If the port supports Debug Accessory Mode, the port shall trang
to DebugAccessory.SNK if the state of both the CC1 and CC2 j
is SNK.Rp for at least tCCDebounce and Vbus is detected.

45.2.2.4.28

A DRP that strongly prefers the Source role matjooyally
transition to Try.SRC instead of Attached.SNK when the state ¢
only one CC pin has been SNK.Rp for at least tCCDebounce a
Vbus is detected.

4.5.2.2.5Attach

ed.SNK State

4.5.2.2.5#1

Not Tested

A port that entered this state directly from Unattached.SNK due
detectingvBus shall not determine orientation or availability of
higher than Default USB Power and shall not Uss PD

4.5.2.2.5.1 Attached.SNKState Requirements

4.5.2.2.5.1#1 | Untestdle If the port needs to determine the orientation of the connector, i
shall do so only upon entry to this state by detecting which CC
is connected through the cable (i.e., the CC pin that is in the
SNK.Rp state).

452251#2 |4.8 If the port supports signaling on USB SuperSpeed pairs, it shal

4.9 functionally connect the USB SuperSpeed pairs and maintain tk
4.26 connection during and after a USB PD PR_Swap.

12
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Assertion # Test Name Assertion Description
45.2251#3 | 4.8 If the port has entered the Attached.Sbtkte from the
4.9 AttachWait.SNK or TryWait.SNK states, only one CC pin will be
in the SNK.Rp state. The port shall continue to terminaseG
pin to ground through Rd.
45.2.251#4 | 4.34 If the port has entered the Attached.SNK state from the
AttachedSRC state following a USB PD PR_Swap, the port sha
terminate the connected CC pin to ground through Rd.
452251#5 |4.8 The port shall meet the UFP Power Sitiate requirements
4.9 specified in Section 4.5.2.3.
45.2.25.1#6 | 4.8 By default, upon entry from AttachWait.SNK or Unattached.SN}
4.9 VCONN shall not be supplied in the Attached.SNK state.
45.2.25.1#7 | 4.26 If Attached.SNK is entered from Attached.SRC as a result of a
4.34 PD PR_Swap, it &ll maintainVCoNN supply state, whether on or
off, and its data role and connections.
45.2.25.1#8 | 4.35 When the port successfully executes USB\RIDNN_Swap
operation and was not sourci@oNN, it shall start sourcing
V CONN within tVCONNON
45.2.25.1#9 | 4.35 The port shall execute th&CONN_Swap in a makéeforebreak
sequence in order to keep active USB T¢pbto USB TypeC
cables powered.
4.5.2.2.5.1#10| 4.35 When the port successfully executes USBREDNN _Swap and
was sourcing/CONN, it shall stop sourciny CONN within
tVCONNOFF.
4.5.22.5.2 Exiting from Attached.SNK State
452252#1 |4.8 A port that is not in the process of a USB PD PR_Swap or a US
4.9 PD Hard Reset shall transition to Unattached.SNK whews falls
below 3.67 V. Note that if Vbus has been adjusted by USB PD
operate above 5V, then the port shall transition to Unattached. S
when Vbus falls below 80% of the negotiated value.
45.2.25.2#2 | 4.34 A port transitioning to Unattached.SNK, If supiplg VCONN, shall
cease to supply it withinicoNNOFF of exiting Attached.SNK.
452.2.52#3 | 4.34 After receiving a USB PD PS_RDY from the original Source

during a USB PD PR_Swahe port shall transition directly to the
Attached.SRC state (i.e. remove Rd from CC, assert Rp on CC
supplyVBus) but shall maintain it¥ CONN supply state, whether
off or on, and its data role/connections.

4.5.2.2.6 Unattached.SRGtate

4.5.2.2.6.1 Unattache@&RC Requirements

45.22.6.1#1 | 4.2 The port shall not drive/BUS or VCONN
4.4

45226.1#2 | 4.2 The port shall source current on both CC pins independently.
4.4

13
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Assertion # Test Name Assertion Description
45.22.6.1#3 | 4.2 The port shall provide separatdérp termination on the CC1 and
4.4 CC2 pinsas specified in Table-25

4.5.2.2.6.2 Exitingfrom Unattached.SRCState

45.2.26.2#1 | 4.2 The port shall transition to AttachWait.SRC whéous is vSafe0V
4.4 andthe SRC.Rdtate is detected on at least one CC pin
45.2.2.6.2#2 | 4.19 The port shall transition to AttachWait.SRC whéous is vSafe0V
andthe SRC.Ra state is detected on both CC pins.
45.226.2#3 | 4.1 When a port detects SRC.Ra one CC pin and SRC.Open on th¢
other, the port shall not transition to AttachWait.SRC.
45.2.26.2#4 | 4.15 A DRP shall transition to Unattached.SNK within tDRPTransitio
4.17 after dcSRC.DRP * tDRP
45.2.2.6.2#5 | 4.15 A DRP shall transition to Unattached.SNK if directed.
4.17

4.5.2.2.7 AttachWaitSRC State

4.5.2.2.71 AttachWait.SRC Requirements

45.2.2.7.1#1

4.2
4.4
4.15

The port shall not drive&/BUS or VCONN

4.5.2.2.7.1#2

4.2
4.4
4.15

The port shall sourceurrent on both CC pins independently.

4.5.2.2.7.1#3

4.2
4.4
4.15

The port shall provide separaté&kp termination on the CC1 and
CC2 pinsas specified in Table-45

4.5.2.2.7.2 Exiting from AttachWait.SRC State

45.22.7.2#1 | 4.2 The port shall transition to Attached.SRC whésus is in vSafeOV
4.4 andthe SRC.Rd state is detected on exactly one of the CC pins
4.15 at least tCCDebounce.

452272#2 |45 If the port supports Audio Adapter Accessory Mode, it shall
transition to AudioAccessory when the SRC.Ra state is detecte
both CC pins for at least tCCDebounce.

4.5.2.2.7.2#3 | Not Tested If the port supports Debug Accessory Mode, it shall transition tc
UnorienteddebugAccessorsRCwhen the SRC.Rd state is
detected on both CC pins for at least tCCDebounce

45227.2#4 | 4.3 A Source shall transition to Unattached.SRC and a DRP to
Unattached.SNK when the SRC.Open state is detected on botl
pins.

45.22.7.2#5 | 4.2 A Source shall transition to Unattached.SRC and a DRP to

4.15 Unattached.SNK when the SRC.Open state is detected on one

pin and the SRC.Ra state is detected on the other CC pin.
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Assertion # Test Name Assertion Description

45.2.2.7.28 A DRP that strongly prefers the Sink role may optionally transiti
to Try.SNK instead of Attached.SRC when Vbus is at vSafeOV
the SRC.Rd state is detected on exactly one of the CC1 or CCZ
for at least tCCDebounce.

4.5.2.28 Attached.SRC State

4.5.2.28.1 Attached SRC Requirements

4.5.2.2.8.1#1 | Untestable If the port needs to determine the orientation of the connector, i
shall do so only upon entry to the Attached.SRC state by detec
which pin is in the SRC.Rd state

45.2.281#2 | 4.2 If the port has entered this state from the AttachWait.SRC state
4.4 the Try.SRC state, the SRC.Rd state will be on only one CC pir
4.15 The port shall source current on this CC pin and monitor its stat
452.2.81#3 | 4.34 If the port has entered this state from the Attached.SNK state a

result of a USB PD PR_Swap, the port shall source current on {
connected CC pin and monitor its state.

452.2.81#4 | 4.2 The port shall provide an Rp as specified in Tablb4
4.4
4.15

4522.81#5 | 4.2 The port shall supplybuscurrent at the level it advertises on Rp
4.4
4.15

452.2.81#6 | 4.2 The port shall supplybuswithin tVbusON of entering this state,
4.4 and for as long as it is operating as a power source.
4.15

4522.81#7 | 4.2 The port shall not initiate any USB_PD communications Mitils
4.15 reaches vSafe5V.
4.18

452.2.81#8 | 4.2 If the port supports signaling on USB S&rg, it shall functionally
4.26 connect the USB SS pairs

4522.81#9 | 4.2 If the port supports signaling on USB SS pairs, is shall either af

Vconnunconditionally to the CC pin not in the SRC.Rd state, or
applyVconnto the CC pin in the SRC.Ra state.

45.2.2.81#10 | 4.2 If the port supplie¥/conn, it shall do so within\YconnON

45.2.2.8.1#11| 4.34 The port shall not supplyconnif it has entered this state as a
result of a USB PD PR_Swap and was not previously supplying
Vconn

45.2.2.8.1#12| 4.27 When the port successfully executes USB\RIDNN_Swap

operation and was sourcidgonn, it shall stop sourcing'conn
within tVconnOFF.

4.5.2.2.8.1#13| 4.27 The port shall execute thé&conn Swap in a makéeforebreak
sequence in ordeo tkeep active USB Typ€ to USB TypeC
cables powered.
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Assertion #

Test Name

Assertion Description

4.5.2.2.8.1#14

4.27

When the port successfully executes USB\RIDNNn_Swap
operation and was not sourcikigonn, it shall start sourciny'conn
within tVconnON.

4.5.2.2.82 Exiting from Attached.

SRC State

4522.82#1 |4.2 A Source shall transition to Unattached.SRC when the SRC.Oq
state is detected on the monitored CC pin.
4522.8#2 | 4.15 When the SRC.Opestate is detected on the monitored CC pin, &
DRP shall transition to Unattached.SNK unless it strongly prefe
the Source role.
45.2.2.82#3 | 4.15 When the SRC.Open state is detected on the monitored CC pir|
a DRP strongly prefers the Source statshdll transition
TryWait.SNK.
45.2.2.8.2#4 | 4.15 A DRP that would enter Try.SRC from AttachWait.SNK shall en
TryWait.SNK for a Sink detach from Attached.SRC.
45.2.2.82#5 | 4.2 A port shall cease to supp¥§sus within tVBUSOFF of exiting
4.15 Attached.SRC

45.2.2.8.2#6 | 4.2 A port that is supplyiny CONN shall cease to supply it within
4.7 tVCONNOFF of exiting Attached.SRC, unless it is exiting as a re
4.35 of a USB PD PR_Swap.

4.5.2.2.8.2#7 | 4.26 After a USB PD PR_Swaig accepted (Accept message is receiy
or acknowledged), a DRP shall transition directly to the
Attached.SNK state (remove Rp from CC, assert Rd on CC anc
supplyingVBus)

45.2.2.8.2#8 | 4.26 After a USB PD PR_Swap is accepted (Accept messageciseec

or acknowledged), a DRP shall maintain its current data role,
connection and/ CONN supply state.

4.5.2.2.9Try. SRC State

45.2.2.%1 Note: If both Try.SRC and Try.SNKiechanisms are implemente
only one shall be enabled by the port at a given time.
4.5.2.2.9.1 Try.SRCRequirements
4522901#1 |4.17 The port shall not drive/BUS or VCONN.
4.18
45.229#2 |4.17 The port shall source current on both @i@s independently.
4.18
452291#3 | 4.17 The port shall provide an Rp as specified in Tabl& 4
4.18

4.5.2.2.9.2 Exiting from Try.SRCState

4.5.2.2.92#1

4.18

The port shall transition to Attached.SRC when the SRGtR® is
detected on exactly one of the CC pins for at least tPDDebounc
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Assertion #

Test Name

Assertion Description

4.5.2.2.92#2

4.17

The port shall transition to TryWait.SNK aft®8RPTry and the
SRC.Rd state has not been detected.

4.5.2.2.10 TryWait.SNK State

4.5.2.2.0.1 TryWait.SNK Requirements

4.5.2.2.10.1#1

4.17

The port shall not drive/BUS or VCONN.

4.5.2.2.10.1#2

4.17

Both CC pins shall be independently terminated to ground throt
Rd.

4.5.2.2.10.2 Exiting from TryWait.SNK State

4.5.2.2.10.2#1| 4.17 The port shall transition to Attach&NK aftertCCDebouncéf or
whenVBUS is detected.
4.5.2.2.10.2#2| 4.17 The port shall transition to Unattached.SNK when the state of b

CC pins is SNK.Open for at least tPDDebounce

4.5.2.2.11 Try.SNK State

45.2.2.11#1

BC

Note: If both Try.SRC and Try.SNK mechanisms are implemen
only one shall be enabled by the port at a given time.

4.5.2.2.11.1 Try.SNK Requirements

45.2.211.1#1

4.7.24,5

The port shall not drive Vbus or Vconn

45.2.2.11.1#2

4.7.X

Both the CCland CC2 pins shall be independently terminated tc
ground through Rd.

4.5.2.2.11.2 Exiting from Try.SNK State

45.2.2.11.2#1| 4.7.4,5 The port shall wait for tDRPTrgnd only then begin monitoring th
CC1 and CC2 pins for the SNK.Rp state.

45.2.2.11.2#2| 4.75 The port shall transition to Attached.SNK when the SNKsRye is
detected on exactly one of the CC1 or CC2 pins for at least
tPDDebounce and Vbus is detected.

45.22.11.2#3| 4.7.4 The port shall transition to TryWait.SRC if SNK.Rp state is not
detected for tPDDebounce.

45.2.2.11.2#4 A Sink with Accessory Suppbshall transition to

Unsupported.Accessory if SNK.Rp state is not detected for
tDRPTryWait.

4.5.2.2.12 TryWait.SRC State

4.5.2.2.12.1 TryWait.SRC Requirements

45.2.2.12.1#1

4.7.4

The port shall not drive Vbus or Vconn

45.2.2.12.1#2

4.74

The port shalkource current on both CC pins.
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Assertion #

Test Name

Assertion Description

45.2.2.12.1#3

The port shall provide a separate Rp termination on the CC1 ar
CC2 pins as specified in Tablels.

4.5.2.2.12.2 Exiting from TryWait.SRC State

45.2.2.12.2#1 The port shall transition to Attached.SRC when Vbus is at vSaf
and the SRC.Rd state is detected on exactly one of the CC ping
at least tCCDebounce.

45.2.2.2.2#2 The port shall transition to Unattached.SNK after tDRHf ry

neither of the CC1 or CC2 pins are in the SRC.Rd state.

4.5.2.2.B Unattached.Accessory State

4.5.2.2.8.1 Unattached.Accessory Requirements

45.2.2.B.1#1

4.1
4.12
4.14

The port shall not drive’BUS or VCONN.

4.5.2.2.B.1#2

4.12
4.14

The portshall source current on both CC pins independently.

4.5.2.2.B.1#3

4.12
4.14

The port shall provide an Rp as specified in Tablb4

4.5.2.2.8.2 Exiting from Unattached.Accessory State

45.2.2.B2#1 | 4.12 The port shall transition to AttachWait.Accessory when the stat
both pins is SRC.Ra or SRC.Rd

45.2.2.B2#2 | 4.14 A port that supports VconRowered accessories also shall
transition to AttachWait.Accessory when the state of one CC pi
SRC.Ra andhe other is SRC.Rd

4522.82#3 | 4.11 If at least one CC i SRC.Openor if SRC.Ra is on one CC pin

and SRC.Rd is on the other and the port does not support Vcor
powered accessorigbenthe port shall transition to
Unattached.SNK withitDRPTransition after dcSRC.DRP * tDRF
or if directed.

4.5.2.2. 4 AttachWait.Accessory State

4.5.2.2.4.1 AttachWait.Accessory Requirements

45.22.81#1

4.12
4.14
4.19

The port shall not drive/BUS or VCONN.

45.2.2.8.1#2

4.12
4.14
4.19

The portshall source current on both CC pins independently.

45.2.2.8.1#3

4.12
4.14
4.19

The port shall provide an Rp as specified in Tablb4
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Assertion #

Test Name

Assertion Description

4.5.2.2.1.2 Exiting from AttachWait. Accessory State

4522.082#1 | 4.12 If the port supports Audio Adapter Accessory Mode, it shalll
4.19 transition to AudioAccessory when the state of both CC pins is

SRC.Ra for at least tCCDebounce

4.5.2.2.8.2#2 | Not Teseted If the port supports Debug Accessory Mode, it shall transition tg
DebugAcessory when the state of both CC pins is SRC.Rd for
least tCCDebounce.

4522.082#3 | 4.14 The port shall transition to Unattached.SNK when the state of €
CC pin is SRC.Open for at least tCCDebounce

45.2.2.0.2#4 | 4.14 If the port supporty¥ CONN-powered accessories, it shall transitio

to PoweredAccessory state if the state of one to its CC pins is
SRC.Rd and the state of the other CC pin is SRC.Ra concurre
for at least tCCDebounce

4.5.2.2.5 AudioAccessory State

4.5.2.2.5.1 AudioAccessory Requirements

452.2.5.1#1 | 45 The port shall reconfigure its pins as detailed in Appendix A.
4.12
4.19
4522.5.1#2 | 45 The port shall not driv®¥BUS or VCONN.
4.12
4.19
452.2.5.1#3 | 4.12 A port that sinks current from the audio accessory ®gers shall
4.19 not draw more than 500 mA.
4522.5.1#4 | 45 The port shall provide an Rp as specified in Tablb4
4.12
4.19
4522.5.1#5 | 45 The port shall source current on at least one of the CC pins ang
4.19 monitor to detect when the CC pin state is no longer SRC.Ra.
45.2.2.5.1#6 If the port sources and monitors only one CC pin, then it shall

ensure that the termination on the unmonitorecp@Cloes not
affect the monitored signal when the port is connected to an Au
Accessory that may short both CC pins together.

4.5.2.2.5.2 Exiting from AudioAc

cessory State

4522.5.2#1 | 4.12 If the port is a Sink, the port shall transition to Unattached.SNK
4.19 when the state of the monitored CC pin is SRC.Open for at leag
tCCDebounce.
45.22.52#2 | 45 If the port is a Sourcer DRP, the port shall transition to

Unattached.SRC when the SRCeDystate is detected on the
monitored CC pirfor at least tCCDebounce

4.5.2.2.5 DebugAccessory State
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Assertion #

Test Name

Assertion Description

4.5.2.2.5.1 DebugAccessory Requirements

4.5.2.2.5.1#1 | Not Tested This mode is for debug only and shall not be used for
communicating withcommercial products.
45.22.B6.1#2 | 4.6 The port shall not drive/BUS or VCONN.
4.13
4.20
4.5.2.2.5.1#3 | Not Tested The port shall drive Rp as specified in Tabl&31
4.5.2.2.5.1#4 | Not Tested The port shall source current on at least one of the CC pins ang
monitor to detect when the CC pin state is no longer SRC.Rd.
4.5.2.2.5.1#5 | Not Tested If the port monitors only one CC pin, it shall source current on t

monitored pin and may source curt@r not on the unmonitored
pin.

4.5.2.2.5.3 Exiting from DebugAccessory State

4.5.2.2.8.2#1 | Not Tested If the port is a Sink or DRP, the port shall transition to
Unattached.SNK when the SRC.Opstate is detected on the
monitored CC pin(s).

4.5.2.2.5.2#2 | Not Tested If the port is a Source, the port shall transition to Unattached.SF

when the SRC.Open state is detected on the monitored CC pin

4.5.2.2.D Powered.Accessory State

4.5.2.2.9.1 Powered.Accessory Requirements

4.5.2.2.8.1#1 | Untestable If the port needs to determine the orientation of the connector, i
shall do so only upon entry to the PoweredAccessory state by
detecting which CC pin is connected through the cabléhé
SRC.Rd state).

452.2.D.1#2 | 4.14 The port shall advertisaither 1.5 A or 3.0 AseeTable 413) on
the connected CC pin and monitor its state.

45.2.2.D.1#3 | 4.14 The port shall supply CONN (2.7 V minimum) on the unused CC
pin within & CONNON-PA of entering the PoweredAccessory sta

452.2.D.1#4 | 414 The port shall not drive/BUS.

452.2.D.1#5 | 4.14 When the port initially enters the PoweredAccesstaye it shall
operate as a DFP.

452.2.D.1#6 | 4.14 The port shall use USB Power Delivery Structured Vendor Defi

Messages (Structured VDMSs) to identify this accessory and ent
Alternate Mode.

4.5.2.2.9.2 Exiting from PoweredAccessoryState

452.2.D2#1 | 4.14 The port shall transition to Unattached.SNK when the SRC.Ope
state is detected on the monitored CC pin.
4522.D2#2 | 4.14 The port shall transition to Unattached.SHithe attached device i

not aVCcoNN-Powered Accessory.
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Assertion # Test Name Assertion Description

45.2.2.D0.2#3 | 4.14 The port shall transition to Unsupported.Accessory if it does no
successfully enter an Alternate Mode within tAMETimeout (see
Section 5.1).

4522.D2#4 | 4.14 The port shall cease to suppyONN within tVCONNOFF of

exiting the PoweredAccessory state.

4.5.2.220 Unsupported.Accessory State

4.5.2.220.1 Unsupported.Accessory Requirements

4.5.2.220.1#1 | 4.14 Only one CC pin shall be in the SRC.Rd state.

4.5.2.2201#2 | 4.14 The port shall advertise Default USB Power (see Taid8)dbn the
connected CC pin and monitor its voltage.

4.5.2.2.20.1#3| 4.14 The port shall not drive/BUS or VCONN.

4.5.2.220.1# | 4.14 A Sink with Accessory Support shall provide user notification th

it does not recognize or support the attached accessory.

4.5.2.220.2 Exiting from Unsupported.Accessory

4.5.2.220.2#1

4.14

The port shall transition to Unattached.SNK when the SRC.Ope¢
state is detected on the monitored CC pin.

4.5.2.3 UFP Power SulState Requirements

4.5.2.3#1 4.31 When in the Attached.SNEKtate and the Source is supplying
defaultVBus, the port shall operate in one of the stlites shown
in Figure 417.

4.5.2.3#2 4.31 The port in Attached.SNIshall remain within the Sink Power Suk

States until eitheYBuUs is removed or a USB PD contract is
established with the Source.

4.5.2.3.1 PowerDefault. UFP Sulstate

4.5.2.3.1.1 PowerDefault. UFP Requirements

4523.1.1#1 | 431 The port shall draw no more than the default USB power from
VBUS.
45.2.3.1.1#2 | 4.31 If the port wants to consume more than the default USB power,

shall monitor vRd to determine if more current is available from
Source.

4.5.2.3.1.2 Exiting from PaverDefault. UFP

45.23.1.2#1 | 4.31 For any change on CC indicating a change in allowable power,
port shall not transition until the new vRd on CC has been stabl
tPDDebounce.

45.23.1.2#2 | 4.31 For a vRdin the vRd1.5 range, the port shall transition to the
Powerl.5.SNK Suistate.

45.23.1.2#3 | 4.31 For a vRd in the vR@.0 range, the port shatansition to the

Power3.0.SNKSub-State.
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Test Name

Assertion Description

4.5.2.3.2 Power 1.5.UFP SuBtate

4.5.2.3.2.1 Powel.5.UFP SubState Requirements

4.5.2.3.2.1#1

4.31

The port shall draw no more than the 1.5 A frédsus.

4.5.2.3.2.1#2

4.31

The port shall monitor vRd while it is in this sshate.

4.5.2.3.2.2 Exiting from Power 1.

5.UFP SulState

4.5.2.3.2.2#1

4.31

For any change on CC indicating a change in allowable power,
port shall not transition until the new vRd on CC has been stabl
tPDDebounce.

4.5.2.3.2.2#2

4.31

For a vRd in the vRA&USB range, the port shall transition to the
PowerDefault.SNK Sulstate and reduce its power consumption
the new range within tSinkAd;.

4.5.2.3.2.2#3

4.31

For a vRdin the vRd3.0 range, the port shall transition to the
Power3.0.SNK Suistate.

4.5.2.3.3 Power3.0.UFP SuBtate

4.5.2.3.3.1 Power3.0.UFP Requirements

4.5.2.3.3.1#1

4.31

The port shall draw no more than the 3.0 A frégsus.

4.5.2.3.3.1#2

4.31

The port shall monitor vRd while it is in this sstate.

4.5.2.3.3.1 Power3.0.UFP Requi

rements

4.5.2.3.3.2#1

4.31

For any change on CC indicating a change in allowable power,
port shall not transition until the new vRd on CC has been stabl
tPDDebounce.

4.5.2.3.3.2#2

4.31

For a vRd in the vRAUSB range, the port shall transition to the
PowerDefault. SNK Sulstate and reduce its power consumption
the new range within tSinkAd;.

4.5.2.3.3.2#3

4.31

For a vRdin the vRd1.5 range, the port shall transition to the
Powerl.5.SNK Sutstate and reduce its power consumption to t
new range within tSinkAdj.

4.5.24 Cable eMarker State MachineRequirements

4.5.24.1 Cable Power On State

4.5.24.1.1 Cable Power On State Regirements

4524.1.1#1 | BC In the Cable Power On State, each eMarker in the cable shall p
on
4524.1.1#2 | 4.1.3 The cable shall not respond to SOP' and S€Rimands in this

State.

4.5.24.1.2 Exiting from Cable Power On State
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Assertion # Test Name Assertion Description

4524.12#1 | 4.14.1 Each eMarker in a passive or active cable shall transition to As
Cable SOP* within tVconnStable.

4.5.24.2 Respoml to SOP /"’ State

4.5.2.4.2#1 BC The powered eMarker in a passive cable shall respond to SOP
this state.

4.5.2.4.2#2 Untestble Eachcable emarker in an active cable shall respond to-agire
SOP' or SOP".

4.5.2.4.2#3 | Untestable If only one eMarker exists in the cable, it shall only respond to 9

4.5.2.4.2#4 PD Cable designers shall ensure that the eMarker works correctly i

presence of ground and Vconn maximundip.

4.5.24.2.1 Respond to SOR’’ State Requrements

BC EacheMarker in the passive or active cable shall be able to resj
45.2.4.2.1#1 to any USB PD communication sent to its{ge¢ SOP' or SOP"

BC For a passive cable, only one eMarker should be powered at a
4.5.2.4.2.1#2 and shall respond to SOP' only.

Untestable If two eMarkers exist in a passive or active cable and are powe
at the same time, then only one shall respond to-agir80P' and
4.5.2.4.2.1#3 the other to SOP".

Untestable The assignment of SOP' and SOP" is fixed for each eMarker in
cable and shall not be dynamically set wpewer is applied to
4.5.2.4.2.1#4 Vconn.

4.5.24.2.2 Exiting from Respord to SOP/’ State

4.14.1 EacheMarker in the cable shall transition to Cable Power On ug
sensing Vconn less than vVconnDisconnect or upon a Power G
4.5.2.4.2.2#1 Reset event.
4.14.1 Each eMarker in the cable shall transition to Cable Power On u
4.5.2.4.2.2#2 sensing a Hard Reset or Cable Reset.

4.5.25 Cable Ra Management State Machine Requirements

4.5.25.1 Ra Applied State

4.5.25.1.1 Ra Applied State Requirements

45251.1#1 | 4.141 Each eMarker in the cable shall apply Ra to Vconn within
tRaReconnect

4.5.25.1.2 Exiting from Ra Applied State

4,5.2.5.1.2#1 | Untestable Each eMarkers in a cable shall transition to the Ra Weakened 9
when Vconn is greater than vVconnDisconnect for tRaWeaken

4.5.25.2 Ra WeakenedState

4.5.25.2.1 Ra WeakenedState Requirements
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45.2572.1#1 | Untestable The eMarker in the cable shall remove or weaken Ra
413 Passive cables shall meet the Power for electronically marked
45.25.21#2 | 4.14.1 passive cables defined in Tablé&4
45252143 | 4141 Active cables shall meet the Power for Active Cables in Taltle 4

4.5.25.2.2 Exiting from Ra WeakenedState

4.5.2.5.2.2#1

4.14.1

Each eMarker in a cable shall transition to the Ra Applied state
when Vconn is below vVconnDisconnect.

4.5.3.2.2 Legacy Host Port to UFP Behavior

4.5.3.2.2#1

4.29

The value of Rp shall indicate advertisement of Dafilt USB
Power (See Table-#0), even though the cable itself can carry 3

4.5.3.2.4 Legacy Host Port to DRP Behavior

4.5.3.2.4#1

4.29

The value of Rp shall indicate an advertisement of Default USB|
Power (See Table-#0), eventhough the cable itself can carry 3 A

4.6 Power

4.6#1

4.25
4.31

All USB Type-C-based devices shall support USB Ty@&urrent
and may support other USiefined methods for power.

4.6#2

4.32

The following order of precedence of powmrgotiation shall be
followed: USB BC 1.2 supersedes the USB 2.0 and USB 3.1
specifications, USB Typ€ Current at 1.5 A and 3.0 A supersede
USB BC 1.2, and USB Power Delivery supersedes USB-T3/pe
Current.

4.6#3

4.32

Once the PD mode (e.g. a power cantthas been negotiated) ha
been entered, the device shall abide by that power contract ign
any other previously made or offered by the USB T¢p€urrent,
USB BC 1.2 or USB 2.0 and USB 3.1 specifications.

4.6#4

4.32

When the PD mode &xited, the device shall fallback in order to
the USB TypeC Current, USB BC 1.2 or USB 2.0 and USB 3.1
specification power levels.

4.6#5

4.1

All USB Type-C ports shall tolerate being connected to USB po
source supplying default USB power, e.g. a host being connect
a legacy USB charger that always suppliess.

4.6.1 Power Requirements during USB Suspend

4.6.1.1VBUS Requirements during USB Suspend

4.6.1.1#1

4.33

USB suspend power rules shall apply when the USB Type
Current is at the Default USB Power level or when USB PD is
being used and the Suspend bit is set appropriately.

4.6.1.2VCONN Requirements during USB Suspend
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4.6.1.2#1 4.24 If the DFP supplie¥Bus power during USB suspenit shall also
supply at leastO mWto VCONN.

4.6.1.2#2 4.144 Electronically marked cables shaiket the requirements in Table

4-6 during USB suspend.

4.6.2VVBUS Power Provided Over

a USB TypeC Cable

4.6.2#1

CabCon
PD

USB Power Delivery is an optional capability that is intended to
work over uamodified USB TypeC to USB TypeC cables,
therefore any USB Typ€ cable assembly that incorporates
electronics that gets it power frotBus shall be tolerant up to 20
V.

4.6.21 USB TypeC Current

4.6.2.1#1 4.31 A UFP that takes advantage of the additional current offered (e
1.5 A or 3.0 A) shall monitor the CC pins and shall adjust its
current consumption within tSinkAdj to remain within the value
advertised by the DFP.

4.6.2.1#2 4.32 While a USB PD contract is in place, a UFP is not required to
monitor USB TypeC Current advertisements and shall not respq
to USB TypeC Current advertisements.

4.6.2.1#3 4.2 The DFP shall sourcéBusto the UFP withinWBUSON.

4.6.2.1#4 4.25 VBuUs shall be in the specified voltage range at the advertised
current.

4.6.2.1#5 Not Tested A port sourcingvBus shall protect itself from a sink that draws
current i n exces sCOufrentativertispeemt.

4.6.2.1#6 4.31 If the UFP wants to consume more than the default USB curren

shall track vRd to determine the maximum current it may draw.

4.6.2.2 USB Battery Charging

4.6.2.2#1

4.25

USB TypeC-based BC 1.2 chargers that are capable of supplyi
least 1.5 A shahdvertise USB Typ& Current at the 1.5 A level,
otherwise the charger shall advertise USB F¢p€urrent at the
Default USB Power level.

4.6.2.3 Proprietary Power Source

4.6.2.3#1 4.25 A proprietary power source (i.e., battery charger) with a UgBe-
C-captive cable or a USB Tyge receptacle that is capable of
supplying at least 1.5 A and less than 3.0 A shall advertise USE
Type-C Current at least at the 1.5 A level.

4.6.2.3#2 4.25 A proprietary power source with a USB Ty@ecaptive cable or a

USB TypeC receptacle that is capable of supplying at least 3.0
shall advertise USB Typ€ Current at least at the 3.0 A level.

4.6.2.4 USB Power Delivery
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4.6.2.4#1 4.2 When USB PD is implemented, USB PDiase Mark Coded
(BMC) carried on the C@ire shall be used for USB PD
communications between USB Ty@eports.

4.6.2.4#2 4.2 At attach,VBuUs shall be operationally stable prior to initiating US
PD communications.

4.6.2.4#3 4.25 While a USB PD contract is in place, the provider sadllertise a

USB TypeC Current of either 1.5 A or 3.0 A.

4.6.3 Supporting USB PD B-SK in Addition to USB PD BMC

4.6.3#1 Not Tested USB TypeC-based products that support USB PD BFSK and
request a voltage greater than 5V shall supply protect the CC ir|
from termination voltages higher than 5V as some adapters ma|
present an Rp pulled up YBus that may be as high as 20V.

4.6.3#2 Not Tested USB PD BFSK shall only be used if USB PD BMC fails to
establish PD communication, i.e. fails to receive a USB PD
GoodCRC message in response to a USB PD Capabilities mes
following two hard resets.

4.6.3#3 Not Tested USB TypeC-basedJFPs that support USB PD BFSK and want t
request more than 1.5 A shall suppgonNN and confirm that the
cable is electronically marked and capable of the desired curre
level (see Section 5.2.2).

4.7 USB Hubs

4.7#1 4.39 USB hubsmplemented with one or more USB Tyfeconnectors
shall comply with the USB 3.1 Specification.

4.7#2 4.40 USB hubs shall have one UFP that may be a Charging UFP (S
Section 4.8.3).

4.7#3 IOP The hub shall clearly identify to the user its UFP.

4.7#4 4.40 USB hubdés DFPs shalll not hav

4.7#5 4.40 CC pins are used for peto-port connections and shall be
supported on all USB Typ€ connections on the hub.

4.7#6 4.40 USB hub ports shall not implement or paiseoughAlternate or
Accessory Modes.

4.7#7 4.40 SBU pins shall not be connected (zSBUTermination) on any US
hub port.

4.7#8 4.25 The USB hubds DFPs shall sup
DFP.

4.8 Chargers

4.8.1 DFP as a Power Source

4.8.1#1

4.25

When a charger with a USB Tyiereceptacle or a USB Tyfe
captive cable, it shall follow all the applicable requirements.
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4.8.1#2 4.25 A DFP shall expose its power capabilities using the USB Type
Current method and it may additionally popt other USBstandard
methods (USB BC 1.2 or USBD).

4.8.1#3 4.25 A USB TypeC power provider advertising its current capability
using USB BC 1.2 shall meet the requirements in Section 4.6.2
regarding USB Typ€& Current advertisement.

4.8.1#4 4.25 A USB TypeC power provider that has negotiated a USB
contract shall meet the requirements in Section 4.6.2.4 regardir|
USB TypeC Current advertisement.

4.8.1#5 Untestable If a USB TypeC power provider is capable of supplying a voltag
greater lhan defaulivBus, it shall fully conform to the USBD
specification, and shall negotiate its power contracts using only

USB-PD.
4.8.1#6 TD 4.15 If a USB TypeC power provider is capable of reversing source ¢
TD 4.26 sink power roles, it shalufly conform to the USBPD
TD 4.34 specification, and shall negotiate its power contracts using only
USB-PD.
4.8.1#7 Not Tested If a USB TypeC power provider is capable of supplying a currer

Untestable? greater than 3.0 A, it shall use the U8B Discovery Identity to
determine the current carrying capacity of the cable.

4.8.1.1 Chargers with USB TypeC Receptacles

4.8.1.12 4.1 A charger with a USB Typ€ receptacle (DFP) shall only apply
power toVBUS when it detects a UFP is attached and shall remg
power fromVBuUs when it detects the UFP is detached (VOPEN)

4.8.1.148 4.25 A charger with a USB Typ€ receptacle shall not aeitise current
exceeding 3.0 A except when it uses the LtFIBDiscover Identity
mechanism to determine the ¢
capability and then it shall limit the advertised current according

4.8.1.2 Chargers with USB TypeC Captive Cables

4.8.1.2#1 4.1 A charger with a USB Typ€ captive cable that supports USB P
shall only apply power t&Bus when it detects a UFP is attached
and shall remove power froBUS when it detects the UFP is
detached (VOPEN).

4.8.1.2#2 PD/CabCon/IOR A charger with a USB Typ€ captive cable shall limit its current
advertisement so as not to exceed the current capability of the
(upto 5 A).

4.8.2 NorUSB Charging Methods

4.8.2#1 4.25 When implemented, a proprietary charging method shall only b
used to establish identify and/or direct a current level at default
VBUS voltage in a manner not defined by the USB methods.

4.8.2#2 Untestable When implemented, a proprietary charging method shall only
define the current level and shall not change the voltage delive
onVBUS.
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4.8.2#3 Untestable When implemented, a proprietary charging method shall not alt
the DFP's role to sourdésus or the UFP's role to sinKBuUS.
4.8.2#4 Untestable A product with a USB Typ& connector that sinks power may
support proprietary charging methods, these products shall not
support methods that redefi@us voltage beyond what is define
by the USB 2.0 and USB 3.1 specifications.
4.8.3Sinking UFP
4.8.3#1 4.15 The Sinking DFP shall follow the rules for a DRP (See Section
4.17 4.5.1.4 and Figure-45).
4.18
4.8.3#2 4.15 The sinking DFP shall support USB PD and shall support the
4.17 DR_Swap command.
4.18
4.84 Charging UFP
4.8.441 4.15 The Charging UFP shall follow the rules for a DRP (See Sectio
4.17 4.5.1.4 and Figure-45).
4.18
4.8.442 4.25 The Charging UFP shall also follow the requirements for the DF
as Power Source (See Section 4.8.1).
4.8.443 4.22 The Charging UFP shall support USB PD and shall support the

DR_Swap command.

4.8.5Charging

a System with a Dead Battery

4.8.5#1

4.37

A system that supports being charged by USB whose battery ig
shall apply Rd to both CC1 and CC2 and follom3HP rules.

4.9 Electronica

lly Marked Cables

4.9#1 BC All USB Full-Featured Typ€C cables shall be electronically
marked.
4.9#2 BC Electronically marked cables shall support USB Power Delivery
Structured VDM Discover Identity command directedst® P 6 .
4.9%43 PD After an explicit USB PD contract has been negotiated, only the
DFP shall communi cate with S
4.9#4 4.1.3 Passive cablabat include an eMarker shall follow tikableState
4.14.1 Machine defined in Section 4.5.2.4 and Figwa04
4.9%5 Once Vconn is availablall electronically marked cables shall us
it as the only power source.
4.9%6 Within tVconnSwitch, the cable shall switch fronbds to Vconn
4.9#7 4.14.1 Cables that include an eMer shall meet the maximum power
4.14.5 defined in Table 46.
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4.9#8 4.1.3 WhenVCONN s not present, a powered cable shall not interfere
with normal CC operation including UFP detection, current
advertisement and USB PD operation.

4.9#6 BC The isolation elements (Iso) shall prev®@onN from traversing
endto-end through the cable.

49.2 Active Cables

4.92#1 BC Active cables with data bus signal conditioning in both plugs sh
implement SOBand may implement SG
4.9.2#3 414.4,5 The eMarker in theactive cable shl identify the number of TX/RX]
PD lanes supported in the cable.

4.10VCONN-Powered Accessories

4.10#1 4.23 When operating in the UFP role and whégus is not present,
VCONN-powered accessories shall treat the applicationcafNn as
an attach signal, and shall respond to USB Power Delivery
messages.

4.10#2 4.23 When powered by only CONN, aVCONN-powered accessory shal
negotiate an Alternate Mode.

4.10#3 4.23 V CONN-powered accessories shall be able to operate over ara
2.7V to 5.5V orivCONN.

4.10#4 4.23 The removal oV CONNwhenVBUS is not present shall be treated
a detach event.

4.11 Parameter Values

4.11.1 Termination Parameters

4.11.1#1 BC Table41l3provi des the values that
or current source.

4.11.1#2 BC Other pultup voltages shall be allowed if they remain less than
V and fall within the correct voltage ranges on the UFP isisiee
Table 421, Table 422 and Table €3

4.11.1#3 CabCon For Rp when implemented in the USB TyPeplug on a USB
Type-C to USB 3.1 StandafA Cable Assembly, a USB Type to
USB 2.0 Standaré Cable Assembly, a USB Typeé to USB 2.0
Micro-B Receptacle Adapter AssemblyaUSB TypeC captive
cable connected to a USB host, a value of 56 kOhm8stshall be
used, in order to provide tolerance to IR drop/@us and GND in
the cable assembly.

4.11.1#4 BC Transitions between Rd implementations that do not exceed
tCCDebounce shall not be interpreted as exceeding the wider F
range.

4.11.1#5 BC Table 414 provides the methods and values that shall be used

the UFP&6s Rd i mplementation.

4.11.2 TimingParameters
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4.11.2#1 BC Table 418 provides the timing values that shall be met for
delivering power ove¥BUS andV CONN.

4.11.2#2 BC Table 419 provides the timing values that shall be met for DRP

4.11.2#3 BC tDRPis the period a DRP shall complete a Source to Sink and |
advertisement.

4.11.2#4 BC dcDFP.DRP is the percent of time that a DRP shall advertise S
during tDRP.

4.11.2#5 BC tDRRPTransitions the time a DRP shall complete transitions
between Source and Sink roles during role resolution.

4.11.2#6 BC For CC connections, tCCDebourisghe time a port shall wait
before it can determine it is attached.

4.11.2#7 BC For CC connections, tPDDebounce is the time a port shall wait
before it can determine it is either detached or there has been g
change in the USB Typ€ current.

4.11.2#8 BC For CC connections, tErrorRecovery is the time apelfered port

shall remain in the ErrorRecovery state.

4.11.3Voltage Parameters

4.11.3#1

BC

Table 421, Table 422 and Table 23 provide the CC voltage
values that a Source shall usadetect what is attached based on
USB TypeC Current advertisement (Default USB, 1L.5A @ 5V,
3.0 A @ 5 V) that the Source is offering.

4.11.3#2

BC

Table 424 provides the CC voltage values that shall be detecte
across a Sink's Rd for a Sittkat does not support higher than
default USB TypeC Current Source advertisements.

4.11.3#3

BC

Table 425 provides the CC voltage values that shall be detecte
across a Sinkb6s Rd for a Sin
than default USB'ype-C Current Source advertisements.

5 USB4 Discovery and Entry

5.2 USB4 Functional Requirements

5.2.1#1

USB4 hosts with DRD support shall respond to USB PD Discov
ID command with both DFP and UFP VDOs

5.2.2 USB4Device Functional Re

quirements

5.2.24 USB4 devies shall respond to USB Discover ID command with
UFP VDOs

5.2.2#2 TD 4.13.3 USB4 devices shall provide a USB interface exposing a USB
Billboard Device Class when it cannot connect as a U&Rdce
within tUSB4Timeout

5.2.2#3 TD 4.13.3 If the USB4 device additionally supports Alternate Modes, the

device shall complete the USB4 discovery and entry process bg
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falling back to USB 3.2 or USB 2.0 and exposing an appropriate
USB Billboard Device Class.

5.2.3 USB4 Alternate Mode Support

5.2.3.1 USB4 Alternate Mode Support on Hosts

5.2.3.1#1 IOP For USB4 hosts that implement DisplayPort Tunneling, DP Alt
Mode with multifunctional support as defined by the DisplayPor
Alt Mode specification shall be implemented on all of its USB
TypeC DFPs.

5.2.3.142 I0P The USB4 host shall support the first connected DisplayPort dis
on any of its USB Typ& ports.

5.2.3.2USB4 Alternate Mode Support on Hubs and USBbased Docks

5.2.3.2#1 I0P USB4 hubs and USBbased docks shall implement DP Alt Mode
with Multi-function support as defined by the DisplayPort Alt Mq
specification on all of its USB Typ€ DFPs.

5.2.3.2#2 I0P USB4 hubs shall support the first connected DisplayPort display
any of its USB TypeC DFPs.

5.2.3.2#3 I0P USB4-based docks shall support the first connected display on
of its USB TypeC DFPs or nofUSB display connectors.

5.2.3.2#4 I0P USB4 hubs shall implement TBT3 compatibility support as defir
by the USB4 specification on its USB TyeUFP and USB Type
C DFPs.

5.2.3.2#5 I0OP USB4based docks shall implement TBT3 compatibility support

defined by the USB4 specificati on its USB TypeC UFP and
USB Type-C DFPs.

5.2.3.2#6 TD 4.13.1 For USB4 hubs, downstreafacing ports shall not implement
Alternate Modes that do not have a USBStandard ID (SID) or
AccessoryMode.

5.3 USB4 Power Requirements

5.3#1 TD 4.102 A USBA4 port, prior to entering USB4 operation, shall operate as
USB 32 port with regard to power.

5.3.1 Source Power Requirements

5.3.1#1 SPT USB TypeC ports that suppoliSB4 data operation shall be
minimally capable of supplying at least 7.5W on Vbus to bus
powered USB4 devices.

5.3.1#2 SPT The minimum capability for powering bus powered devices on
datacapable ports shall bedependently met on each USB Type
port ofa multiport host or hub.
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5.32 Sink Power Requirements

53.2¢1

USB4 devices that rely on bus power to operate shall draw only
to 250mA on Vbusvhen the Source advertises Default USB pow
prior to a USB PD power contract being made between the dev
and its port partner.

5.3.2#2

IOP

USB4 devices that rely on bus power to operate shall be minim
capable obperating with a Source that onlglivers up to 7.5W

5.3.2#3

PD/IOP

USB4 devices that rely on bus power to operate shall notiatter
USB4 data bus operation until after a USB PD power contract h
been established, and while in USB4 operation, the device shall
adhere to USB PD power behavioral requirements at all times
including appropriately responding to changes in Source
capabiities.

5.3.2#4

IOP

In cases where the full functional capabilities or the highest

performance of the USB4 device requires more than the power
being offered by the host, the device shall be minimally capable
providing the user with basfanctionality as expected for the type
and listed functions of the device.

5.3.2#5

IOP

In cases where the power offered by the host is enough for only
basic functional capabilities, the device shall expose a Billboarg
that indicates functionality is limed by the available power.

5.3.3DevicePower ManagementRequirements

5.3.3#1 When the USB Suspend Supported Flag is set by the Source, t
Sink shall meet the Suspend power requirement when the USB
link is in the CLd state.

5.3.3#2 If the Source clears the USB Suspend Supported Flag, the Sink

shall follow Explicit Contract powerequrements regardless of the
USBA4 link state.

5.4 USB4 Discover and Entry Flow Requirements

5.4#1

BC
TD 4.13.1
TD 4.13.2

Prior to entering and during USB4 operation, the functional
requirements of Chapter 4 shall be met includindualttional
interface and configuration channel (CC) requirements.

5.4.1 USBType-C Initial Connection

5.4.1#1 BC For a USB4capable portprior to initiating USB4 cable and devics
TD 4.13.1 discovery, a valid Sourem-Sink connection shall exist and the
TD 4.132 USB TypeC connection state machine of the port shall either b¢
the Attached.SRC or Attached.SNK state.
5.4.1#2 TD 4.13.1 Once the USB4 DFP completes the training of the linkshatl

hold off on enabling the USB 3.2 and USB 2.0 enumeration of
attached UFP to allow for completion of the USB4 discovery an
entry process.

5.4.2USB Power Delivery Contract
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5.4.2#1 TD 4.13.1 Prior toinitiating USB4 device discovery, the port partners shall
TD 4.13.3 negotiate a USB PD Explicit Contract.

5.4.2#2 TD 4.13.1 Prior to USB4 discovery, the functional data role shall be prope

established and the DFP shall be the sourcecohX.

5.4.3 USB4 Discovery and Entry Flow

5.4.3.1 USB4 Device Discovery (3°)

5.4.3.1#1 TD 4.13.1 USB4 device discovery shall occomly after having a negotiated
USB PD Explicit Contract

5.4.3.2 USB4 Cable Discover (SOP’')

5.4.3.2#1 TD 4.13.1 The DFP shall determine that the attached cable is USB4
compatible prior to entering into USB4 operation.

5.4.3.2#2 TD 4.132 In caseswvhere the USB4 device is directly connected or has a
captive cable, the USB4 device shall respond to USB4 cable
di scovery on SOP @blaand irdicating the i
appropriate USB Signaling support.

5.4.3.248 TD 4.13.1 If no response iseceived when the DFP issues a USB PD Disco

ID command to the cable, then the USB4 discovery process sh
exited and the DFP shall proceed to establish a functional
connection to its UFP partner following traditional USB 2.0
process.

5.4.3.2.1 Disovering Passve Cab

les

5.4.3.2.1#1 TD 4.13.1 If the USB signaling field in the Passive Cable VDO response ig
000b,then the USB4 discovery process will be exited and the D
shall proceed to establish a functional connection to its UFP po
partnerfollowing traditional USB 2.0 process.

5.4.3.2.1#1 TD 4.13.1 If the USB signaling field in the Passive Cable VDO response ig

010b and the DFP is capalitUSB4 Gen 3 operation, then the
DFP shall use the USB PD Alternate Mode procestetermine if
the cable also can be identified as a TBT3 Gen3 cable.

5.4.3.3 USB4 Operational Entry

5.4.3.3#1 TD 4.13.1 USB4 operational entry shall occur only after having establishe
that the attached cable, if present, and the port partnelSBé-
capable.

5.4.3.3#2 TD 4.13.1 USB4 DFP shall send Enter_USB Message to SOP' first, SOP"
second if present, and SOP third.

5.4.3.3#3 TD 4.13.1 When using the USB PD Enter_USBessage for enabling USB4

operation, the DFP shall indicate 010b in the USB Mode field of
Enter_USB Data Object, and the remaining fields shell be set
appropriately based on the capabilities of the DFP and attachec
cable.

5.4.4USB4 PostEntry Operation

33



Compliance Rev 88

Assertion # Test Name Assertion Description

5.4.4.2 Exiting USB4 Operation

5.4.4.2#1 TD 4.133 As part of the Data Reset process, a port shall issue a USB PD
Data_Resetommand to the SOP port partner to reset the data
reset the cable, and exit any Alternate Modes while preserving
power on Vbus.

5.4.4.2#2 TD 4.13.4 The tUSB4Timeout and tAMETimeotitmers within the UFP shall
be reset upon sending or receiving a USB PD Data_Reset
command.

5.4.4.2#3 TD 4.13.3 As part of the Data Reset process, the DFP shalhter the USB4

Discovery and Entry process.

5.5 USB4 Hub Connection Requirements

5.5.2 USB4 Hub UFP and Host Capabilities Discovery

5.5.2#1

Not Tested

If the USB4 hub's UFP is connected to an upstream USB4 hub,
the capabilities reported in the received USB PD Enter_USB

message shall only be considered the host's capabilities if the H
Present bit is set.

5.5.2#2

Not Tested

If the received USB PD Enter_USB message's Host Present bit
reset, then the hub shall wait for a subsequent USB PD Enter_
message to be received with the Host Present bit set.

5.5.2#3

Not Tested

If the USB4 hub's UFP receives an USB PD Enter_USBsages
which indicates the USB operation as either USB 3.2 or USB 2,
the USB4 hub shall not wait for the completion of the tUSBTime
befor proceeding to establish its UFP and DFP connections
following USB 3.2 or USB 2.0 hub requirements, respectively.

5.5.3 Hub DFP Connection Requirements

5.5.3.2 Operational Connections

5.5.3.2#1

Not Tested

Once the USB4 hub's UFP connection is established and the h
capabilities are determined, for each DFP, if the DFP connectig
properly aligns with theapabilities of the UFP connection, enabl
the status notifications and data path for that port.

5.5.3.2#2

Not Tested

Once the USB4 hub's UFP connection is established and the h
capabilities are determined, for each DFP, if the DFP connectig
does noproperly align with the capabilities of the UFP connectic
and if the UFP remains in USB4 and the DFP connection is witl
USB4 hub, send a revised USB PD Enter_USB message with t
Host Present bit set.

5.5.3.2#3

Not Tested

Once the USB4 hub's UFP connection is established and the h
capabilities are determined, for each DFP, if the DFP connectig
does not properly align with the capabilities of the UFP connect
and if the UFP changed to USB 3.2 or USB 2.0 and the DFP
comection is with a downstream USB4 hub, the DFP shall rese
connection using USB PD Data_Reset followed by sending a
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revised USB PD Enter_USB message indicating USB 3.2 or US
2.0 and the Host Present bit set.

5.5.3.2#4 Not Tested Once the USB4ub's UFP connection is established and the hog

capabilities are determined, for each DFP, if the DFP connectig
does not properly align with the capabilities of the UFP connect
and if the UFP does not have a USB4, USB 3.2 or USB 2.0 dat
connectioror the DFP is not connected to a another USB4 hub
UFP, the DFP shall enter the ErrorRecovery state to reset the
connection and establish a new connection that aligns with the
UFP capabilities.

5.5.4 Hub Ports Connection Behavior Flow Model

5.5.4#1 Not Tested If the speculatively established connection turns out to be invali
the DFP connection shall be reset and a connection that aligns
the hub's UFP capabilities shall be established.

5.5.4#2 Not Tested After the USB 3.2 connection of the HelJFP is established, the

DFP connection to an Alt Mode device is no longer valid with th
USB4 hub operating as a traditional USB 3.2 hub, so the hub's
shall then reset the port which will lead to a USB 2.0 connectior|
and the exposure of the Billbahdevice.

5.5.5 Connecting to Downstream USB4 Hubs

5.5.5#1

Not Tested

When a USB4 hub is attached on its DFP to the UFP of anothe
USB4 hub, the USB4 hub shall use the Host Present bit of the
PD Enter_USB message to inform the downstream hub if the U
capabilities listed in the message reflects the host's capalilities
not.

5.5.5#2

Not Tested

If an initial connection is made with the downstream hub with th
Host Present bit reset in the USB PD Enter_Ws#sage, the
USB4 hub shall subsequently send a revised USB PD Enter_U
message with the Host Present bit set after its UFP has been fU
established.

5.5.6 Fallback Functional Requirements for USB4 Hubs

5.5.6#1

BC/IOP

When a USB4 hub iattached on its UFP to a naiSB4 DFP, the
USB4 hub shall seamlessly fall back to functioning as and mee
the requirements for a USB 3.2 hub.

5.6 USB4 Device Connection Requirements

5.6.1 Fallback Mapping of USB4 Peripheral Functios to USBDevice Class Types

5.6.1#1 IOP/CV Each function of a USB4 device shall be mapped to an equivale
USB device class when possible.

5.6.1#2 IOP/CV USB4 devices that contain mapped USB device class functions
shall support operation at USB 3.2 or USB when connected to
nonUSB4 hosts. (See TableXfor required mapping)

5.6.1#3 TD 4.10.6 For all USB4 peripheral functions based on DisplayPort and PC

protocol tunneling that do not map to USB device class equival
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Test Name

Assertion Description

when operating over USB 3&2 USB 2.0, an appropriate USB
Billboard Device Class shall be exposed to enable user notifica
by the operating system of the host platform.

6 Active Cables

6#1 4.14.1 Active cables shall minimally support USB 3.2 Gen 2x1 and ma
support USB 3.2 Gen 1x2 or Gen 2x2.

6#2 BC Active cables shall support USB PD eMarkers and may suppori
Alternate Modes anddvertise them as defined in Section 6.7.

6#3 4.13.5 All USB4 active cables shall be interoperable with Thunderbolt
defined in the USB4 Specification (Chapter 13) and this
specification (Section 6.7 and Appendices E and F)

6#4 BC Short active cables supporting lergthp to 5 meters shall work in
both directions and orientations and should function like passiv
cables from the user's perspective.

6#7 USB Active All Active Cables, regardless of length, shall be compliant with {

Cable Test specification, the USB 3.2 including Appendix E, @hd USB 3.2
Matrix Active Cable CTS.

6.2 USBPD Requirements

Thermal Active Cables temperature sensor shall bdéooated with the
6.2#1 repeater for accurate thermal reporting.
BC An Active Cable that contains two repeaters shall support both
6.2#2 and SOP"
BC An Active Cable that only contains one repeater internal to the
active cable (not in the cable plugs) shall implement SOP' and i
6.2#3 required to implement SOP"

6.2.1Active Cable USB B Requi

rements

6.2.1#1

BC

Active cables shall support USB PD revsion 3, Version 1.2 or I

6.2.1#2

BC

Active cables shall support USB PD structured VDMs.

6.2.1.1SOP and SOP’ Requirements

Active cables shall respond to Discover_Identity and Get_statu

6.2.1.1#1 4.14.1 SOP..
When the SOPController Present bit is set in the Active Cable
6.2.1.1#2 4.14.1 VDO, an Active Cable shall respond to Get_Status on SOP"

6.2.1.2 Discovering Cable Characterists

6.2.1.2#2

PD

All active cables shall respond to the Discover_ldentity commai
with Active Cable VDOs that return information about the cable
Note theactive cable shall respond using either USB PD Revisic
or USB PD Revision 3 following the USB PD Interoperability rul
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6.2.1.3Cable Status

Cable status shall be reported on SOP' and shall also be report
SOP" when the SOP" ControllBresent bit is set in the Active
6.2.1.3#1 4.141 Cable VDO

6.4 Active Cable Power Requirements

6.4.1 Vbus Requirements

Short active cables shall meet the limits of the IR Drop on Vbus
6.4.1#1 EPC.2 ground defined in Section 4.4.1.

Short active cables shgltovide Vbus and support at least 3 A an
6.4.1#2 EPC.2 optionally 5 A current.

6.4.4 Vconn Requirements

Active Cables shall meet th&onn sink requirement defined in
6.4.4#1 Table 46 and Table €9 - Inrush Capacitance

Active Cables shall meet the Vconn sink requirement defined in
6.4.4#3 4.14.4 Table 46 and Table 8.9- USB 3.2 states power

Active Cables shall meet the Vconn sink requirement defined in
6.4.4#4 4.14.1 Table 46 and Table 4.9 - tVconnDischarge

Active Cables shall meet the Vconn sink requirement defined in
6.4.4#5 4.14.1 Table 46 and Table €9 - vVconnDischarge

Active Cables shall meg¢e Vconn sink requirement defined in
6.4.4#6 4.14.1 Table 46 and Table 6.9 - vRaReconnect

Active Cables shall connect Vconn as shown in Figuteo?
6.4.4#7 Cabcon Figure 22

Short Active Cables shall be capable of being powered from V¢
6.4.4#8 BC from only one port.

6.5 Mechanical

All Active cables shall meet the mechanical requirements defing
6.5#1 Cabcon section 3.8

6.5.1 Thermal

6.5.1.1 Thermal Shidown

All active cables shall implement a temperature sensor and pla
the USB 3.2 signals in the eSS.Disabled state when the plug sk
6.5.1.1#1 Thermal temperature reaches the maximum defined in Talilé.6

Active cables shall indicate they are in thermal shutdewqueried
6.5.1.1#2 Thermal via the USB PD Get_Status command.

6.5.12 Maximum Skin Temperature
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6.5.1.2#1

Thermal

Active cable plug's skin temperature shall not exceed a maximy
operating temperature of 30 degree C above the ambient
temperature for a plastic/rubber housing and 15 degree C for a
metal housing in any operating mode.

6.5.13 Therma

| Reporting

6.5.1.3#1

Thermal

Active Cables shall implement reporting their maximum internal
operating temperature in the USB PD Discover_ID command.

6.5.1.3#2

Thermal

Active Cables shall imphaent reporting their current internal
operating temperature in the USB PD Get_Status command on
SOP' and SOP" when supported.

6.5.1.3#3

Thermal

Active Cables shall update theaported Internal Temperature at
least every 500 ms.

6.5.1.3#4

Thermal

The plug's Internal Temperature is reporting in Celsius and shal
monotonic.

6.5.1.3#5

Thermal

It is not the plug's skitemperature, but cable manufacturers sha
correlate the maximum internal operating tempurature with the
maximum plug skin temperature to ensure shutdown when the
maximum plug skin temperature is reached.

6.6 Electrical R

equirements

6.6.1 Shielding Effectveness Requirement

6.6.1#1

Electrical

All active cables shall meet the Le8peed Signal Requirements i
Section 3.7.2.4.

6.6.2 Low Speed Signal Requirement

6.6.22 SBU Requirements

6.6.22.1 Short Active Cables

6.6.2.2.1#1

EPC.3

Short active cables SBU wires shall meet the requirements defi
in Table 615 and shall meet therosstalk requirements both near
end and farend between the low speed signals as defined in Se
3.7.2.4.

6.6.3 USB 20

6.6.31 Short Active Cables

Short active cables shall mebke USB 2.0 requirements defined i
6.6.3.1#1 Electrical Section 3.7.2.4 and 3.7.2.7
6.6.4 USB 3.2

Active cables shall meet the requirements in this section regard
6.6.4#1 BC of length.

Active cables shall incorporafeC-coupling from the plug to
6.6.4#2 Electrical repeater on both the USB 3.2 TX and RX signals.
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Active cables shall providedischarge path for discharging the
6.6.4#3 Cabcon AC-coupling capacitors in the cable on unplug per USB 3.2.

6.6.4.1 USB 3.2 Active Cable Architecture

6.6.4.1#1 Cabcon Active cables shall support the features defined in Tal?le 6

6.6.4.2 USB 3.2 Poweon and Rx.Detect

Active cables shall presenhigh impedance to ground of Znigh-
6.6.4.2#1 4.1.3 imp-dc-pos when not powered.

Active cables shall present a high impedence to ground ehigid
6.6.4.2#2 4.14.1 imp-dc-pos at initial powebon.

The active cable shall perforfar-end receiver termination
6.6.4.2#3 4.14.1 detection on both ends upon receiving Vconn.

Upon detecting a fagnd lowimpedance receiver termination (Rr
dc), the active cable shall enable its {ompedance receiver
6.6.4.2#4 4.14.1 termination (Rrxdc) to mirror the presena# the Host/Device.

The active cable shall perform fand receiver termination
detection for Repeaters per USB 3.2 including in low power sta
6.6.4.2#5 4.14.4 U2/U3.

An active cable shall complete powan and farend receiver
termination degction through the cable within
6.6.4.2#6 4.14.1 tFWD_RX.DETECT.

Active cables including OIACs shall reflect the receiver
terminations across the cable to replicate the behavior of a pas
6.6.4.2#7 4.14.1 cable.

6.6.4.3USB 3.2 U0 Delay

All active cables shall meet the USB 3.2 delay defined in Table
6.6.4.3#1 4.141 17.

6.6.4.4 USB 3.2 L5tate Power Requirements

Active cables shall meet th&conn power requirements in Table €
6.6.4.4#1 4.14.4 19.

6.6.4.5 USB3.2 U-State Exi Latency

Active cables shall meet the-dfate exit latency defined in USB 3
6.6.4.5#1 4.14.4 Appendix E.

6.6.4.6USB 3.2 Signal Swing

6.6.4.61 TP1 — Active Cable Input Stressed Source

If any discrepancy exists between this specification and the US
6.6.4.6.1#2 Electrical 3.2 specification, the USB 3.2 specification shall take preceden

The maximum swing with the maximum-genphasis and prghoot
6.6.4.6.1#3 Electrical shall be tested with the minimum loss comptiantest board.
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The minimum swing with the minimum eéemphasis and prghoot
6.6.4.6.1#4 Electrical shall be tested with the maximum loss compliance test board.

The active cable shall functiaver the range of parameter in USE
6.6.4.6.1#5 Electrical 3.2 Table 617 and Table 20
6.64.6.4 TP4— Active Cable Output

The active cable bigrrorrate shall be tested at TP4 and meet or
6.6.4.6.4#4 Electrical exceed a BER of 1E2.

The error detector used shall have the ability to remove SKP
6.6.4.6.4#5 Electrical ordered sets.
6.6.5USB4

6.6.5.1 Electrical RequirementsThat Apply to All Active Cable Types

6.6.5.1.3 AC Couplicing Capacitors

Active cables shall includ&C-coupling capacitance between 135
nF and 265 nF inside their plugs placed at the output transmit p

6.6.5.1.3#1 Electrical and between 300 nF and 363 nF at the input receive path.
Discharge resistors between 200 KOhm and 242 KOhm shall b
6.6.5.1.3#2 Electrical placed at the input ceive path.

6.6.5.1.4 Differenial Return-Loss

Mask (Informative)

6.6.5.1.4#1

Electrical

Retimer and redriver cablenput and output returfoss
measurements shall be referenced to a differential impedance
Ohms.

6.6.5.2Re-timer-based Active Cable Electrical Specificatins

6.6.5.2.1 Owput Equilization

6.6.5.2.1#1

Electrical

A USB4 active cable shalinplement tunable-8ap finiteimpulse
response (FIR) equalization at its output.

6.6.5.2.4 Cable ErrorBurst Testing

In order to facilitate proper FEC operation, an active cable rece
shall take steps to limit therobability that a burst of errors is
restarted immediately after receiving one or more correct bits (s

6.6.5.2.4#1 Electrical USB4 specification).

The cable receiver under test shall trigger orehiors and shall
6.6.5.2.4#2 Electrical capture error events that follow.

The receiver under test shall trigger onditor and shall capture
6.6.5.2.4#5 Electrical error events as follows.

At least 32 consecutive bits shall be examined for errors startin
6.6.5.2.4#6 Electrical from the initial trigger.

The probability for burst meewal shall be 5& or less (i.e. one errg
6.6.5.2.4#7 Electrical burst restart per 2 million error captures).
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6.7 Active CablesThat Support Alternate Modes

6.7.1 Discover SVIDs

6.7.1#1 4.14.3

Active cables that support an Alternate Mode shall report suppc
for SVIDs on SOPonly.

6.7.2 Discover Modes

6.7.2#1 4.14.3

Active cables that support #iternate Mode shall report support
for Modes on SOP' only.

6.7.3 Enter/Exit Modes

6.7.3#1 4.14.3

Enter and Exit mode shall be communicated on SOP' and on S
when the SOP" Controller Present bit is set in the Active Cable

6.7.4 Paver in Alternate Modes

6.7.4#1 Thermal

The power dissipation in an active cable's Alternate Mode shall
maintain the plug's Maximum Skin Temperature below the
requirement defined in Table®1.

E Alternate Modes

E#1 4.28 All hosts and devices (except chargers) using a USB-Gype
4.36 receptacle shall expose a USB interface.
E#2 4.28 When a host or device supports Alternate Modes, the host and
4.36 device shall use USB PowBelivery Structured Vendor Defined
Messages (Structured VDMSs) to discover, configure and enter/¢
modes to enable Alternate Modes
E#3 4.28 When a host or device supports Alternate Modes, where no
4.36 equivalent USB functionality isnplemented, the device shall
provide a USB interface exposing a USB Billboard Device Clas
used to provide information needed to identify the device
E#4 4.40 As Alternate Modes do not traverse the USB hub topology, they

shall only be used between aaditly connected host and device.

E.1 Alternate Mode Architecture

E.1#1 Untestable

Only Structured VDMs shall be used to alter the USB functional
or reconfigure the pins the USB TyfeConnector exposes.

E.2 Alternate Mode Requirements

E.2#1 4.28 The host and device shall negotiate a USB PD Explicit Contrac
4.36 before Structured VDMs may be used to discover or enter an
Alternate Mode.
E.2#2 4.36 The ACK shall be sent after switching to the Alternate Mode ha

been completed by the UFP for Enteodié and Exit Mode
requests.
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E.2#3 4.36 If a device fails to successfully enter an Alternate Mode within
tAMETimeout then the device shall minimally expose a USB 2.
interface (USB Billboard Device Class) that is powered/bys.

E.2#4 4.36 If the device enters the mode after a host sends Enter Mode, it
respond with an ACK and discontinue exposing the USB Billbo:
Device Class interface.

E.2#5 PD The current supplied ov&CONN may be redefined by a specific

Alternate Mode but the power shall not exceed the current ratin
the pin (See Section 3.7.7.4).

E.2.1 Alternate Mode Pin Reassignment

E.2.1#1 4.28 Figure 51 illustrates the only pins that shall &eailable for
4.36 functional reconfiguration in a fufieatured cable.

E.2.1#2 4.28 The pins highlighted in yellow (Fig-B) are the only pins that shal
4.36 be reconfigured.

E.2.1#3 4.28 Figure 52 illustrates the only pins that shall &eailable for
4.36 functional reconfiguration in direct connect applications such ag

cradle dock, captive cable or a detachable notebook.

E.2.1#4 4.28 The pins highlighted in yellow (Fig-8) are the only pins that shal

4.36 be reconfigured.

E.2.2 Alternate

Mode Electrical Requirements

E.2.2#1 4.28 Signaling during the use of Alternate Modes shall comply with g
4.36 relevant cable assembly, adapter assembly and electrical
requirements of Chapter 3.
E.2.2#2 4.28 Whenoperating in an Alternate Mode and pin pairs A2, A3 (TX1
4.36 and B2, B3 (TX2) are used, these shall be AC coupled in or bef
the plug.
E.2.2#3 4.28 Alternate Mode signals being received at the USB T@pe
4.36 receptacle shall not exceed the value sptiior VTX-DIFF-PP in
Table 617 of the USB 3.1 specification.
E.2.2#4 4.28 When in an Alternate Mode, activity on the SBU lines shall not
4.36 interfere with USB PD BMC communications or interfere with
detach detection.
E.2.2#5 4.28 SBU1/2 andSSTX/SSRX must transition to the USB Safe State
before entering to or exiting from an Alternate Mode.
E.2.2#6 4.28 The DFP and UFBhall provide a discharge path to ground in US

Safe State when a connection to the USB T@pmeceptacle is
present.

E.3 Parameter

Values

E.3#1

4.28
4.36

While operating in an Alternate Mode, the signaling shall not ca
noise ingression onto USB signals operating concurrently that
exceeds the Vnoise parameters given in Take 5
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TestRequirements
Hardware

The USB TypeC Connector Verification System (CVS) is a hardware solution capable of testing the verifications
defined bythis document.The CVS implements théollowing block diagram

Traffic Traffic FD
Traffic

- J '\N\qT Rp
e =

Conecior Ry W\J:I__Rd
- @Tx & {\
—C’Gg_@u I ’L 1 |
o Y )
o 1‘&-"[ Mﬁa

——SBU Vhus Veonn
—sBu2 Sink Sink
0-5A 0 - 200 mA

Alternate Mode Source Source
Signaling 5-—20% 27-55Y

Use 2.0 ‘ LUsBan

Figurel: CVS Block Diagram

For a PUT bound to a USB Tyqigreceptacle, the CVS is required to emulate the USB-Tyg®nnector State
Machines from the perspective of the PUT receptacle. So it must appear as the Source / Sink / BRRASID

as the cable (Ra) at the same tinie. accomplish this the CVS usaspecial cable so that CVS hardware has
access to both CC pins on a PUT receptailthe PUT is bound to a captive cable, then the test hardware emulates
the USB TypeC Connetor State Machines from the perspective of the captive cable connector, and does not
emulate a cable at the same time.

Additionally, the CVS must be able to measure voltages and currents as defined in the Electrical Requirements
section.

Most tests requira test setup witbneCVS systemcomected to the DUT The CVS system must also be
connected to teg operabrés computeto run its software.

Cabletests requir@ach plug end of theUT to be pligged into &€VS system Both CVS systems must be plugged

into the test operatd® computer to utilize its stfare. Additional connections mayebnecessary (fanstance
between CV$% and CVQ), please refer to the CVS documentation for details.
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CVS1i CUT1 CVS2

The following tests require thtestersetup:
TD 4.13

TD 4.13.5

TD 4.141-5

Electrical

TheCVSdeterm nes PUT st at e b yelectrical fequireménts gre detectet. CE teaminations Rp,
Rd, and Ra and currents and voltages are defing® TypeC Spec Section 4.11.1 Termination Paramedeis
4.11.3 Voltage Parameter¥BuUs values are defined by th#SB TypeC specas well allthe USB 2.0 and USB 3.1
specifications, USB BC 1.2, and USB Power Delivery specification depending on the cafgestcurrent is

defined byUSB TypeC Specification.VCONN is defined by th&JSB TypeC spec and USB PD specification. The
CVS verifications check against these defined values to confirm PUT state.

Timing

Transitions between states and other timers are defing8mnTypeC Spec Section 4.11.2 Timing Parameters.
The CVS verifications check against these defined values to confirm PUSiticars.

In addition to those parameters defined in the table, thesoare clarifying points and additional timers defined
below:

1) DRP PUT transition to Attached state

The time fromCVS transition toUnattached state® whenCVS can verify one of:
1) PUT transitions to Attache8NK
2) PUTtransitiorsto AttachedSRC

is:

tDRP.DRPAttach = 5 x tDRP

2) PUT transition out of Attached.SRC

The PUT transition from Attached.SRC or PoweredAccessory to Unattached. Shtattached.SRC is immediate

as defined in the USB Typ@ Specification. But the PUT has tVbusOFF or tVconnOFF to stop sourcing Vbus and
Vconn (USB TypeC Spec Section 4.11.2). So for those transitions, the PUT may be sourcing Vbus or Vconn while
in the Lhattached.SNK or Unattached.SRC state. This is the only scenario where a PUT would be sourcing those
voltages while in Unattached.SNK or Unattached.SRC, and the reader may note this is an exception to the spec
requirement that those voltages are not sedisghile in those states (USB Ty@eSpec Sections 4.5.2.2.3.1
Unattached.SNK Requirements & 4.5.2.2.6.1 Unattached.SRC Requirements).

Although the spec defines the transition out of Attached.SRC or PoweredAccessory to be immediate when Rd is no
longer deected, due to low clock speed on the CC pins and power saving implementations the PUT may not detect

Rd has lken removed for more than 2 ms. If USB PD is implemented on the product, it may be retrying a message

and postponing fagnd detection for mordan 12ms.

For the purposes of Compliance testinghase given the PUT a timer of tDetach to make the transition.
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tDetach =max tPDDebounce = 20ms

3) PUT transition out of Attached.SNK

When a PUT transitions from Attached.SNKUnattached.SNK or Unattached.SRC, it must make the transition
immediately upon detecting removal of Vbus. This can be immediate and may take up to tVbusOFF.

ProductVIF

There are a fewestingrequirements based on the UEBProduct implementation.

The Vendor Info File (VIF) is used in conjunction with test software to indicate@bductimplementation. This
file can be generated hige following tool:

http://www.usb.org/developers/tools/#PDFile

Note: The VIF may be generated by test equipment vendors as well.

This sections list¥IF fields thatare used or implicated in th¢SB TypeC Functional Estdescriptions and gives a
brief summary of how they are used.

VIF_PRODUCT_TYPE

This field is used as an applicability criteria for every tésY/IF_Product_Type is set to 0, then CVS checks fields
related to all port tests. If VIF_Product_Type isteel or 2, then CVS checks fields related to cable t&8tsen
running TypeC Functional testswhen VIF_Product_Type is set tor@anyof the testresults mayely on orbe
affected by the product packaging, and using a development board is a cdsidarable in meeting the
requirements of these tests.

Type_C_State_Machine
Type_C_Implements_Try SRC
Type_C_Implements_Try SNK
Type_C_Supports_Audio_Accessory
Type_C_Supports_VCONN_Powered_Accessory
Type_C_Is_Vconn_Powered_Accessory
Type_C_Is_Debug_Target_SNK
Type_C_Is_Debug_Target_SRC

Thesef i e | d sabeusedinl Conmesction Tests to determine applicabili§ource Connection tests are only
applicable when Type_C_State_Machine = 0 (SRG)pe_C_State_Machiris used in several Sourcapable or
Sink-Capable Tests to constrain applicability as well.

Type_C_Can_Act_As_Host
Type_C_Can_Act_As_Device
Type_C_Host_Speed
Type_C_Device_Speed
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These fieldsé values are used in various tests to det el
what speed. With this information, the CVS will know which data conditions from the test description are

applicable for the test run. A teséptmight refer to a PUT that supports USB 3.1 as a host. This is equivalent to
Type_C_Can_Act_As_Host = YES and Type_C_Host_Speed = 1.

USB_PD_Support

This field is used to ascertain whether the PUT supportsWBben its value is set t6ES, USB PD is suported. If
USB_PD_Support is set ¥ESand Type_C_Can_Act_As_Host = YES thdre

Data_Capable_as USB_Host_Sfid must also be set to YES in the VIF. Similarly, if
Type_C_Can_Act_As_Device = YES then the Data_Capable_As_USB_Device_SOP field mu&.be YE

PD_Port_Type

PD_Port_Typeés used to determine whether Souapable or SilCapableTests are applicahldf the value isn

the sef0: Consumer Only, 1: Consumer/Provider, 2: Provider/Consumer, 4: DRP}, then th€&iable Tests are
required. If the value is set to one of {1: Consumer/Provider, 2: Provider/Consumer, 3: Provider Only, 4: DRP},
then the Sourc€apable Tests are reqed.

For USBIF Certification, aProvider/Consumer or Consumer/Provider with Type_C_State_Machine set to SRC or
SNKaredi scour aged. These product schemes wil/l l'imit a pr
creates a silent failureThefailure scenariosiclude the connection betweenSiNK which supports PR_Swap and a

dead battery device.

Captive_Cable

The VIF field Captive_Cable set to NO indicates the PUT is a PUT_R, and the value YES indicates PUT is a
PUT_C. More information abo®UT_R and PUT_C is in th&estssection.

Rp_Value

If the VIF field Type_C_State_Machine is set to 0 (SRC) or 2 (DRP) then the PUT has an Rp pull up resistor on its
CC pins. The value of this resistor indicates the T@pgeurrent level that the PUT capnurce. The value here
indicates the PUT Rp resistor valueAttach.

Port_Battery_Powered

This field is used in TD 4.11.2 Sink Dead Batt&gst, checking that a DUT withead Battery implemest USB
Type-C Sink State Machine.

If the DUT uses a Battery thenntustrun the TypeC Functional Tests onaeith a charged battery and again with a
Dead Battery.

Type_C_Port_On_Hub
This field is used in TD Section 4.12 Hub tests.
Type_C_Power_Source

If the DUT is capable of beingldFP-powered device omaExternallypowered device (including chargferough),
then the DUTmust run TypeC Functional Testwith both connection scenarios. A8&J&P-powered device, the
DUT must implement a USB Typ€ Sirk Connection state machine.

Type_C BC_1 2 Support
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This field is used to determine if the PUT supports BC 1.2 and whether it is supported as a Source, as a Sink, or
both. If the DUT is capable of sinking via USB BC 1.2 protocol, then its usage will reisee during TD 4.10.2
Sink Power Precedence Test.

Type_C_Sources_Vconn

This field is used to determine if the PUT is a PUT_V and will be tested again Vconn requirements. Some PUTs are
required to source Vconn as described in the PUT_V definitidmeiTésts section of this document. When a PUT

is not required to source Vconn, it still may support doing so and in that case is still held to the Vconn requirements
in the spec.

DR_Swap_To_DFP_Supported
DR_Swap_To_UFP_Supported

These fields are used in TD 4.11.1 DR_Swap Test to ascertain which directions téstagt. described in the test
steps.

If the VIF fields indicate eitherfdhe following:

1 USB_PD Supportis NOand Type_C_State_Machine is DRP
1 Type C_Can_Act As Hostis Y&and Type C_Can_Act_As_Devce is YES

Thenat least one of the fields DR_Swap_To_DFP_Supported or DR_Swap_To_UFP_Supported must be YES.

VCONN_Swap_To_On_Supported
VCONN_Swap_To_Off_Supported

These fields are used in TD 4.9.4 Source Vconn_Swap Test andlUB &ink Vconn_Swap Tet ascertain
which directions to testUsage described in the test steps.

Modal_Operation_Supported_SOP
Attempts_Discov_SOP

These fields are used in TD 4.9.5 Source Alternate Modes Test and TD 4.10.6 Sink AlternaleeMadescertain
which directions to test. Usage described in the test steps.

Accepts_PR_Swap_As_Src
Accepts_PR_Swap_As_Snk

These fields are used in TD 4.9.3 Source PR_Swap Test and TD 4.10.4 Sink PR_Swap Test to ascertain which
directions to test. lWgye described in the test steps.

USB4_DFP_Supported
USB4_UFP_Supported
USB4_PCle_Tunneling_Supported
US4_DP_Tunneling_Supported
USB4_TBT3_Compatibility_Supported

These fields are used in TD18.1 DFP Enter_USB Test, TD 4.13.2 UFP Enter_U®Bt, TD 4.13.3 Data Reset
Testand TD 4.13.4 to discover what tesmtsl checks are required)sage described in the test steps.
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USB4 _Supported

This field isused in TD 4.13.5 CablenterUSBandData Reset Tesb discover whether the testrsquired.

Cable_USB_Highest_Speed

Cable_Termination_Type

Cable_SOP_PP_Controller

Product_Type

Modal_Operation_Supported

Active_Cable_USB_Lanes

These fields are used D 4.1.3, TD 4.13.5, an@iDs 4.14.x Cable tests to determine whetther cable is Pass

or Active, whetheit supports entering/exiting Alternate Modes, whethédDP 0 messaging i s require
speed to emulate during tests.
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Tests

See Appendix B for information about the USBTest Results schema and the Verificafidid4.x.x.V.x] and
[DATA.V.x] and @ndition[TD.4.x.x.C X] tags.

PUT Tests

Many test steps require the CVS to emulate states defined in the USECTypenection State machings the
attached state this includes appropriate responses to capabilities messages and cable discovery Ranregeded.
steps that require messaging, the CVS default behavior is to reject unexqrempadessages.

State emulatioiis accomplished slight differently when the CVS is testing a PUT bound to a USB T@pe
receptacle (PUT_R) vs. a PUT bound to a USB T@pmaptive cabler a direct attackPUT_C).

For a PUT_R, the CVS will apply the CC values indicated by a-Ty@onnection State anly one CC pin. Note:
for a testrun, the one CC pin stays the same throughout the test. The other pin, unless otherwise indicated, remains
in an Open state. The test s@yll indicate if the other CC pin will be terminated with Ra.

For a PUT_C,he CVS will apply the CC values indicated by a Tp€onnection Staten both CCs and monitors
the CCs to ascertain to which CC the PUT is connected.

For instance, when a test step indicates that the CVS transitions to Unattached.SRC:
1 Fora PUT_R, the CS will apply Rp on one CC and unless otherwise indicated, the other CC pin will
remain in an Open stat&he tessstepwill indicateif the other CC pinill beterminatel with Ra.
1 ForaPUT_C, the CVS will apply Rp on both CCs.

When a test step indites that the CV@pply Rp, unless otherwise indicated, the Rp advertises the USB default
current.

For tests that veriffoad on Vbus, the CVS will give a 5 ms delay starting at VONgVbusentersvSak5V rangg
for inrush allowance before measuring current.

When a test step indicates it is verifying data communications:
1 For USB 3.1 data communications, the tester verifies UQ is reached between CVS gia/PUT.V.1]
1 For USB 2.0 data communications, the testifies packets received from PUDATA.V.2]
91 If the step is testing a port connected as a UFP and test condition refers to USB:2.0 data
o If VIF field Type_C Is_Alt_Mode_Adapter i¥ES, the testewerifies1s from Vbus ON for the
PUT to connect its B/D- terminationg DATA.V.3]
o If VIF field Type_C_Is_Alt_Mode_Adapter is N@he tester verifies 1.5s from Vbus ON for the
PUT to connect its D+/Bterminationgd DATA.V.4]
0 The tester verifies that the PUT applies tevatiors after Vbus ofiDATA.V.5]
1 If the step is testing a port connected as a BiffdPtest condition refers to USB 3.x data
o If VIF field USB4_Supported is YE&nd the tester did not send an Enter_USB messHag¢ester
verifies PUT connects its eSS terminatiafter 1s (tUSB4Timeout) aneefore2sfrom Vbus ON
[DATA.V.6]
o If VIF field USB4_Supported is YES and the tester diddsen Enter USB message, the tester
verifies PUT connects its eSS terminations within 1s after receiving a GadORply to the
Enter_USB messagé DATA.V.7]

49



Compliance Rev 88

o If VIF field USB4_Supported isot YESandVIF field Type_C_IsAlt_Mode_Adapter i¥ES,
the testewerifies 1.5s from Vbus ON for the PUT to connect its eSS terminatiehsTA V. 8]
o If VIF field USB4_Supported isot YESandVIF field Type C_IsAlt_Mode_Adapter ifNO, the
testerverifies 1s from Vbus ON for the PUT to connect its €SS terminafibdsTA V. 9]
1 For tests that include USB 3.x data communications test steps, the tester will presemirdastions for
the duration of the testhenever Vbus is presenThis ensures that timing verifications are tested in a
stress situation.

The followingparagraphs describe the assumed initial testing state for a PUT_R and PUT_C.

For aPUT_R every test is initialized with th following assumptions:
1. CVSstarts in Disabled
2. PUTand CVS are physically connectitougha cable.
3. Thecable connecting theéVS and PUT has a through connection on both CC pins soWsscanemulate
a cable This is so the CVS cagenerate anthonitorVCONN sourcing and sinking

For aPUT_QC every test is initialized with the following assumptions:
1. CVSstarts in Disabled
2. PUTand CVS are physically connected through the PUT captive cable

A PUT will always be either a PUT_R or a PUT_C. In addition to that, the Wil &lso be categorized as a
PUT_V if it supports sourcing Vconn in the Attached.SRC state. A test step will indicate when a verification is only
checked for a PUT_V.

If aPUTis a PUT_R andhdicates point 1 and either 2 or 3 below:
1. VIF field Type_C_State Machinie set toSRC or DRFor PD_Port_Typéds ConsuméProvider
2. VIF field Type_C_Host_Speed is USB 3.1 or Type_C_Device_Sjsed8B 3.1 indicating PUSupports
USB 3.1 signaling on its SS RX and SS TX pairs
3. VIF indicates any Source PDO with Max Current greater than 3A
Thenthe PUTis required to be capable of sourcing Vconn sinallalsobereferred taas a PUT_V in this
docunent.

If aPUT has VIF field Type_C_Port On_Hub set to YES and Type_C_Can_Act_AsséidstYES, then CVS
prompts the user to verify the UFP of the hub under test is plugged into a host.

CPUT Tests

For testing a CPUT the test setup includes two HW units. The tester HW used to emulate a Host is called the CVSh
and the tester HW used to emulate a Device is called the CVSd. The CPUT is connected between them. For other
details in test setup refertohe t est er vendordéds documentation. Nor mal |
test machine running the CVS test software, and CVSh and CVSd are plugged into each other for timestamp sync.

For a CPUT, every test is initialized with the followingasptions:
1. CVSh and CVSdtarts in Disabledi.e. no terminations present)
2. CVSh, CPUT and CVSd are physically connected.

For a CPUT, whenevertast Condition or test steps indicate that data communicatitiise presenfor the test

CVSh and CVSd gy data terminationehen CVSh and CVSd enter attached statescaade signaling and
remove data terminatiom a CVS that enters Disabled.
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For a CPUT test, when fand terminations are detecté&l/Sh enumerates CVSd and the link remains active with
emulated bulk data transmissio@VS will use the highest USB speed that the tester supports if it is not as high as
Cable_USB_Highest Speedhi¥ communication is triggered and maintainedil another test step indicates a
state change
1 Behavior triggered at the following steps:
0 CVSh and CVSd transition to Attached states
A CVSh and CVSdilso present data terminations
0 CVSh and CVSd exit a low power state
A CVShreset signal completion
1 State change indicated at the following steps:
o CVSh/ CVSdtransitions to Disabled
A CVSh /CVSd removes data terminations
o0 CVSh transitions to Unattached.SRC
A CVSh removes data terminations
0 CVSh/CVSd detects faandterminationgemoved
A CVSh/CVSd transitions to Rx.Detect / SEO
0 CVSh and CVSd complete LGO_Ux handshake
A CVSh and CVSd enter Ux state
o0 CVShtransmits reset signal
A CVsSh and CVSd transition ®x.Detect or SEO

A TBT3 compatble LRD Active Cableuses a workaround for basrd compatibility with TBT hosts. It will
indicatein a Discover Identity response thaisia Passive Cable (Product Type set to 011b) butit iactive Cable
and is beholden to Active Cable requments. \Meneer aCPUT test applicability section ¢est $ep indcates it is
applicable for an Active Cabléhe stedanguage will useVIF field Product Type set to 100dr Active Cablg, the
step is also applicable forcablewith the following VIF field valuesandvalues as found iits Discover Identity/
DiscoverSVIDs / Discover Modesesponse

1 Product Type set tollb (Passive Cable)

1 Modal Operation set t§ES

1 TBT3 Alternae ModeSVID presentin an SVID<X> field(an SVID<X> value isset to0x8081)

1 SVID<X>_Model Recog_Value B2is set to 1TBT3 Discover Mode response indicating Active Cable)
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Connection Tests

All USB TypeC Connectors participate the Initial Voltage Test, TD 4.1. The rest of the Connection Todmsk

the CC initialization sequence betwgerssibleUSB TypeC implementations. Tests are categorized by the type of
Connection State Machine they implementiaB TypeC Spec Section 4.5.2.1 Connection State Diagrams and for
the Accessoriesection for a lack of Connection State Machine.

TD 4.11 Initial Voltage Test

A. Purpose:
1. Anunconnecte®UT that is not a charger with a captive cathtees not source
voltage/current on its CC pins.
2. Verify Sourcei Sourceconnection does no damage
B. Applicability:
1. This test applies to all USB Tyge Ports indicated withVIF field VIF_Product_Type
field set toO (Port Product)
C. Asserts:
4.3#1
4.4.2#24
4.5.1.2#1,2
45.2.2.1#1
45.2.2.1.1#1
4.5.2.2.6.2#3
45.2.2.B.1#1
4.8.1.1#1
4.8.1.2#1
10. 4.6#5
D. Procedure:
1. If the PUT sources Vbus:
a. CVS Verifies:
i. VIF field USB_PD_Supporis set toNO [TD.4.1.1V.2]
ii. VIFfield Type_C_State_Machinie set to SRGTD.4.1.1V.3]
iii. VIF field Captive_Cablés set to YE§TD.4.1.1V.4]
iv. VIF field Type_C_Can_Act_As_Host is set to NOD.4.1.1V.5]
v. VIF field Type_C_Can_Act_As_Device is set to NUD.4.1.1V.6]
b. If the VIF fields in step 2.a are all verifieche test is over The only other
applicable Type_C_Functional test is TD 4.9.2.
2. CVS verifies thathe VBuUS pins do not sourc¥Bus (4.5.2.2.1#1]TD.4.1.1V.7]
3. For aSourcecapablePUT:
a. CVStransitions to Unattache8RCstate.
b. Wait 750ms.
c. CVSverifies PUT does not sourssus (4.5.1.2#2)TD.4.1.1V.§]
d. ForaPUT_R:
i. CVS transitions to Disabled for 750ms.
ii. CVS terminates 1 CC piwnith Ra.
iii. Wait 750ms.
iv. CVS verifies PUT does not soure@us[TD.4.1.1V.9]

CeNoukr~wNE
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v. CVS verifies PUT does not SOurde&onN (4.5.2.2.6.2#3)
[TD.4.1.1V.1Q|
e. CVStransitions to Disabled fof50ms.
4. For aSinkand SNKASPUT:
a. CVStransitions to Unattache®NK state for50ms
b. CVStransitions to Unattached.Accessory statesfams
c. CVStransitions to Unattache®NK state for50ms
d. CVStransitions to Disabled fof50ms
5. For a Sinkcapable PUT:
a. CVS applies USB 3.1/2.0 DRErminations
b. Wait 2s
c. CVS verifies PUT did not appl@+ pull-up or SSerminations
[TD.4.1.1V.17]]
CVS applies 53.2k resistance from Vbus to CC pin.
CVS verifies PUT does not source Vbus after tCCDeboliide.4.1.1V.12]
CVS removes 53.2k resistance from Vbus to CC pin.
CVS presentd/Bus for 1s.
This test must be performed before the DUT is tested ai &felF Interoperability Test
Suites

cooNoO

TD 4.1.2 UnpoweredCC Voltage Test

A. Purpose:
1. Verify that aproduct which is powered off does not present Rd
B. Applicability:
1. This test appliesthen VIF field Type_C_State_Machine is SRC
2. This test applies when VIF field Type C_State_Machine is DRP and
Port_Battery Powered is NO.
3. This test applies when VIF field Type_C_State_Machine is SNK and
Type C_Power _Sour ce i sandPort( Hatlery tPewalasaNOl v P o wer e
C. Asserts:
1. TBD
D. Procedure:
1. If Type _C_State Machine is DRP, CVS verifies that Type_C_Power_Source is not set to
1 (UFRPowered)TD.4.1.2V.1]
2. CVS prompts the user to unplug external power to the product so that the PUT is
unpowered
CVS applies Rpn the USB Default Current range
If Type_C_State Machine is DRP and Type_C_Power_Source is 2 (Both), CVS verifies
that PUT applies Rd and does not togfle) .4.1.2V.2]
Else,CVS verifies that CC voltage is in VOPEN rarfg® .4.1.2V.3]
CVS transitions tdisabled for 500ms
CVS applies Rp in the USB Tyg@ Current 1.5 A range
If Type C_State_Machine is DRP and Type_C_Power_Source is 2 (Both), CVS verifies
that PUT applies Rd and does not tog§leD .4.1.2V.4]
9. Else,CVS verifies that CC voltage is in vVOPEBINge[TD .4.1.2V.5]
10. CVS transitions to Disabled for 500ms
11. CVS applies Rp in the USB Tyg@ Current 3.0 A range
12. If Type C_State_Machine is DRP and Type_C_Power_SasiZz€Both), CVS verifies
that PUT applies Rd and does not tog§leD.4.1.2V.6]
13. Else,CVS verifies that CC voltage is in VOPEN rarfd®.4.1.2V.7]

Pow

©No o
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14. CVS prompts the test operator to replug external power to the product so that the PUT is
powered

TD 4.1.3 Unpowered Cable Test

A. Purpose:

1. Check CPUT works when it is not powered
B. Applicability:

1. This test is applicable for all CPUTs
C. Asserts

1. 45.24.1.1#2
2. 45.2.4.2.1#6
3. 4.9#48
4. 6.6.4.2#1
D. Conditions:
1. CVSlis CVSh, acts as Tyge SRC /JUSB 2.0DFP /noVconnSource port CVS2 is
CVSd, acts as Typ€ SNK / USB 2.0 UFRTD.4.1.3C.1]
2. CVS2is CVSh, acts as Tyfie SRC /JUSB 2.0DFP /noVconn Source portCVSlis
CVsd, acts as Typ€ SNK / USB 2.0 UFRTD.4.1.3C.2]
E. Procedure:
1. CVSh and CVSdransition to Unattached.SRC and Unattached.SNKAttached
2. CVS verifies:
a. VRa s present on first CVSh fend detecand throughout the test
[TD.4.1.3V.1]
b. If VIF field Product_Type is 4 (Active Cable;PUT present&rx-high-imp-dc-
posthroughout the tegfD.4.1.3V.2]
3. CVS transitions to Attached states after tCCDebounces §tBrimessaging and USB
data.CVSh sends DisaoadeGet BtahuSOB& SOPO
4. CVS verifies:
a. CVSh and CVSd are able to complete a 5V 3 A Fixed PDO contract.
[TD.4.1.3V.4]
b. CPUTdoesnot espondoon SB®AHB3IV.5
c. CVShenumerate€VSd atUSB 2.0 without issuand maintains bulk traffic
transfer for 500m§TD.4.1.3V.6]

SourceTests
These tests are f&fSB TypeC connectors that implement tiSeurceconnection state machine in USBpe-C
Specification Figure-42.

TD 4.21 SourceConnectSink Test

A. Purpose

1. Verify a Sourcetransitions to Attache8RCaccording to spec

2. Verify a Sourcetransitions to Unattacheé®RCwhenSink removed
B. Applicability:
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C. Asserts:

D. Condi
1.
2.
3.

CoNOTRrWONE
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This test applies when VIF field Type C_State_Machine is SRC

4.4.2#13
45.2.2.6.1#13
45.2.2.6.2¢4
45.2.2.7.1#13
45.2.2.7.2#b
45.2.2.8.1#240
45.2.2.8.2#1
4.6.2.1#3
4.6.2.4#1,2

CVS emulates USB PD 2.0 5A Active CableD .4.2.1.C.1]

CVS emulates USB PD 3.0 5A Active CableD.4.2.1C 2]

CVS emulates USB4 rdriver cable (ID Header Product Type = Passive, Cable VDO
indicate Vconn required, TBT3 SVID / Mode supported and mode indicates Active
Cable)[TD.4.2.1.C.3]

E. Procedure:

1.

2.

3.

No

CVS verifies PUT does not apply Rd for the remainder ofédb{Note: This is to check
for toggling between Rd/Rp for conneff)D.4.2.1V.1]

If VIF field Type_C_Sources_Vconn is N@VSverifies PUT does not source Vconn
for the remainder of this te§ifD.4.2.1V.2]

CVStransitions to UnattachesNK.

For aPUT_R:

a. CVS terminates one CC pin with Ra for the duration of the test.

b. CVS emulates aActive Emarkedcablewith the first Condition from section D
above

c. CVS verifies PUT has transitioned to Unattached.SRC

i. PUT applies RpimultaneoushpnbothCC pins[TD.4.2.1V.3]

CVS waits 80ms

CVS transitions to Disabled except for one CC maintaining Ra
CVS verifiesPUT transitions to Unattached.SRTD .4.2.1V.4]
Wait 750ms.

. CVS transitions to Unattached.SNK

CVS verifies that:

a. CVSdetects SNK.Rpn its Rd terminated CC pififD.4.2.1V.5]

b. PUTtransitions to Attache8RCby sourcingVsus after tCCDebounce and
beforetCCDebounce +VBUSON expiresafter CVS detects SNK.Rp
[TD.4.2.1V.6]

Vconn_tested = false
If PUT supports USB PD
a. CVSverifies that
i. PUT stabilizes/sus before initiating USB PD communications
[TD.4.2.1V.7]
ii. CVS and PUT negotiate a contrddiD.4.2.1V.8|
b. If PUT source capabilities include a Max Current > 3 A:
i. CVS verifies that for a PUT_R, it suppdi®connwithin tVconnON
[TD.4.2.1V.9]
ii. Vconn_tested = true
If PUT supports USB 3.DFP:

a. CVS verifies that:

i. PUTattaches eS&rminationsafter Vbus on and within 80ms of Vbus
on[TD.4.2.1V.10]
ii. ForaPUT_Rand not Vconn_tested:

Se~oeo
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01 It supplied VCONN within tVCONNON
[TD.4.2.1V.1]]
02 Vconn_tested = true

iii. PUT transmits LFPS within 121ms of attaching é&#inationsOR
transmits Warm Reset within 2s of attaching ¢S&inations
[TD.4.2.1V.17]

iv. After eSSterminationsare applied, and prior to PD Enter Mode
negotiation if applicable, the SBU pins on the PUT are within
zSBUTermination +/20% [TD.4.2.1V.13]

b. CVSloadslW onVconn
c. Wait1ls
9. Ifthe PUT is a PUT_\and not Vconn_tested
a. CVS verifies that for a PUTR, it suppliel Vconn within tVconnON
[TD.4.2.1V.14]
10. CVStransitions to Disabled
11. CVSverifies that PUTransitions to Unattache®RCwithin tSRCDisconnect
a. PUT removes Vbus within tVbusORFD.4.2.1V.15|
b. For a PUT that supports USB 3.1 DFP, Vconn was sourcedafiatilstep 10
[TD.4.2.1V.16]
c. All signaling has stoppedD.4.2.1V.17]
12. CVS waits 1 second, checking that PUT does not toggle
13. The CVS continues the test with step 2, using the next Conditionsieotion D above

TD 4.2.2 SourceConnect SNIAS Test

A. Purpose:
1. Verify a Sourcetransitions to AtichedSRCaccording to spec when link partnelSimk
with Accessory SuppofSNKAS).
B. Applicability:
1. This test applies when VIF field Type_C_State_Machine is SRC
C. Asserts:
1. See TD 4.2 Asserts.
2. 45.2.2.7.2#4
D. Procedure:
1. CVStransitions tdJnattachedSNK for 5ms.
2. CVStransitions tdJnattached.Accessory fonaxdcSRCDRP xmaxtDRP.
3. CVSverifiesSourceis in Unattache&RC
a. ForaPUT_R, both CCs advertise RjD.4.2.2V.1]
b. ForaPUT_C, the CC connected to Rd advertiseglRp4.2.2.V.2]
4. CVStransitions to Unattache®NK
5. CVSverifies that the PUT
a. AdvertisesvBus capabilitieswith Rp throughout theest[TD .4.2.2V.3]
b. Sources/Bus aftertCCDebouncaleadlineandbeforetCCDebounce +
VBUSON expires[TD.4.2.2V 4]

TD 4.2.3 SourceConnect DRP

A. Purpose

1. Verify a Sourcetransitions to Attache8RCaccording to spec
B. Applicability:

1. This test applies when VIF field Type_C_State_Machine is SRC
C. Asserts:
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4.4.2#13
4.5.2.2.6.1#13
4.5.2.2.6.2#1
4.5.2.2.7.1#183
4.5.2.2.7.2#1
. 45.2.28.1#26
D. Procedure:
CVStransitions to UnattachesINK for 1.5 ms
CVStransitions to Unattache®RCfor maxdcSRCDRP xmin tDRP
CVStransitions to Unattache®NK
CVSverifies the PUT is in Unattach&RCproviding Rp[TD.4.2.3V.1]
CVS verifies the PUT transitions to Attach&®RCafter tCCDebounce expires

a. PUT source¥BuUs within tVBUSON [TD.4.2.3V.2]

b. If PUT supports USB PD:

i. CVS and PUT negotiate an explicit contrfED .4.2.3V.3]

ogakrwnpE

=

agrwbd

TD 4.2.4 Source Connect Try.SRC DRP

A. Purpose:
1. Verify a Sourcetransitions to Attache8RCaccording to spec
B. Applicability:
1. This test applies when VIF field Type C_State_Machine is SRC
C. Asserts:
1. TBD
D. Procedure:
CVStransitions to Unattache®NK for 10 ms
CVStransitions to Unattache®RCfor 50 ms
CVStransitions to Unattache®NK
CVS verifies the PUT is in Unattach&RCproviding Rp[TD .4.2.4.V.1]
CVS transitions to AttachWait. SNK f¢€CDebounce max
CVS verifies the PUT transitions to Attached.SR® .4.2.4.V.2]
CVS transitions to Try.SRC
CVS verifies the PUT transitions to Unattached.SRC
a. PUT has removed Vbugithin tVbusOff[TD.4.2.4.V.3]
b. PUT has ceased all clocked signalffidp.4.2.4V 4]
9. If Vbus is not within vSafeQV after max tDRPTry from step 7, wait tiiiny Timeout
from step 7
10. CVS transitions to TryWait.SNK
11. CVSverifies the PUTand CVStransitions to Attache8RCand Attached.SNiafter
tCCDebouncexpires:
a. PUT source¥/Bus within tVBUSON [TD.4.2.4.V.5]
b. If PUT supports USB PD:
i. CVS and PUT negotiate an explicit contrfED .4.2.4.V.6]
c. NotePUT may transition to Attached.SR@d back to Unattached.SRC before
time expires

ONoO GO~ WNE

TD 4.2.5 Source Connect Try.SNK DRP

A. Purpose:
1. Verify a Sourcetransitions to Attache8RCaccording to spec
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B. Applicability:
1. This test applies when VIF field Type_C_State_Machine is SRC
C. Asserts:
1. TBD
D. Procedure:
CVStransitions to UnattachesINK for 1.5 ms
CVStransitions to Unattache®RCfor min dcSRCDRP xmin tDRP
CVStransitions to UnattachesiNK
CVS verifies the PUT is providin@p [TD.4.2.5V.1]
CVS verifies the PUT transitions to Attach&®RCafter tCCDebounce expires:
a. PUT source®/Bus within tVBUSON [TD.4.2.5V.2]
b. If PUT supports USB PD:
i. CVS and PUT negotiate an explicit contrfED .4.2.5V.2]

opwNPE

TD 4.2.6 SourceConnect Audio Accessory

A. Purpose:
1. Verify a Source that supports Audio Accessories connects according to spec requirements
B. Applicability:
1. This test appliefor a PUT_Rwhen VIF field Type_C_State Machine is SRad
Captive_Cable is NO
C. Asserts:
1. 45.2.27.2#2
2. 4522.51#1,24,5
3. 45.22.5.2#2
D. Procedure:
1. CVSpresents Audio Accessory G€rminationswith Ra
2. CVSverifies PUTprovides Rp on both CCs (PUT lumattachedSRQ [TD.4.2.6.V.1]
3. If VIF field Type_C Supports_Audio_Accessory is YES:
a. CVSverifies PUT trangions to AudioAccessorgftertCCDebounce
i. The PUTreconfiguraits pins as defined in Appendix A
[TD.4.2.6V.2]
ii. The PUT does not drivéBusor VCONN[TD.4.2.6V.3]
ii. If the PUT sinks current ov&fBus, it shall not be more thaB00mA
[TD.4.2.6V.4]
iv. The PUT applies Rpn at least one C{TD.4.2.6V.5]
4. If VIF field Type_C_Supports_Audio_Accesory is NO:
a. CVS verifies PUT does not transition to Attached.SRC or supply Vbus
[TD.4.2.6V.6]
CVStransitions to Disabled
If VIF field Type_C_Supports_Audio_Accessory is YES:
a. CVSverifies PUT transitions to Unattach&®RCafter tCCDebounce
[TD.4.2.6V.7]

oo

TD 4.2.7 SourceConnect Debug Accessory

A. Purpose:
1. Verify a Sourcethat supports Debug Accessordses source Vbus
B. Applicability:
1. This test appliefor a PUT_Rwhen VIF field Type_C_StateMachine is SRad
Captive_Cable is NO
C. Asserts
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1. 45.2.2.5.142
D. Procedure:
1. CVSpresentDTS [Debugand Test System) Sinkith Rds on both CCs

2. CVSverifies PUTprovides Rp on both CCs (PUT imattachedsRQ [TD.4.2.7.V.1]
3. If VIF field Type_C_Is_DebugTarget SRGs YES:
a. CVS verifies PUT sources Vbus after tCCDebounce and within tVbusON.
[TD.4.2.7V.2]
4. Elself VIF field Type_C_Is_DebugTarget SRGs NOor not defined
a. CVSverifies PUTdoes not source VbusdtertCCDebounce expires
[TD.4.2.7V.3]

TD 4.2.8 SourceConnectVCONN Accessory

A. Purpose:
1. Verify the Sourceconnects vith an Accessory that USEEONN.
B. Applicability:
1. This test isapplicablefor a PUT_R with VIF field Type C_State Machine set to SRC
and Captive_Cable is N&nd Type_C_Sources_Vconn is YES
C. Asserts:
1. 45.2.28.1#10
2. 4.5.2.28.2#6
3. 45.22.D.1#5
D. Procedure:
1. CVSpresenta Vconnpowered Accessorlyy terminatingone CC with Rd andneCC
with Ra.
2. CVSverifies that:
a. PUT transitions to AttacheBRCby sourcingvBus after tCCDebounce and
beforetCCDebounce #VBUSON expiredTD.4.2.8V.1]
b. PUT advertise¥BUs capability over Rp[TD.4.2.8V.2]
c. PUT_V sourced/conN within tVCONNON [TD.4.2.8V.3]
d. For a PUT with PD (VIF fieldJSB_PD_Support set to YES):
i. PUTinitiates a PD Explicit Contra¢i’D.4.2.8V.4]
ii. ForaPUT with VIF field Attempts_Discov_SOP set to YES:
1 PUT initiates Alternate Mode discovery with Structured
VDMs [TD.4.2.8V.5]
3. CVStransitions to Disabled
4. CVSverifies
a. PUT stops sourcing CONN within tVCONNOFF[TD.4.2.8V.6]
b. PUT stops sourcinysus within tVBUSOFF[TD.4.2.8V.7]

Sink Tests

These tests are f&fSB TypeC connectors that implement thiSB TypeC Sink Connection State Diagram in
Figure 414.

TD 4.3.1Sink ConnectSourceTest

A. Purpose
1. Verify a Sinktransitions to Attache8NK according to spec
2. Verify that removingvBus transitions the PUT to Unattach8#8K
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B. Applicability:

1. This test applies when VIF field Type_C_State_Machine is &N&
Type_C_Supports_Audio_Accessory is NO diygpe C_Supports VCONN_Accessory
is NO.

C. Asserts:

45.2.23.1#12
45.2.2.3.2#1
45224 1#12
4.5.2.2.4.2#3
4.5.2.2.5.1#28,56
. 45.2.2.52#1

D. Procedure:

1. CVS verifies the PUT does not apply Rp for the remainder of thg Td3t4.3.1V.1]

2. CVStransitions to UnattachesiRC

3. Fora PUT_R, CVS terminates one CC pin withiRany state other than Disabled for
the remainder of the test

4. CVS verifies PUTpresents Rd for tCCDebounfED .4.3.1V.2]

5. CVStransitions to Attache8RC

6. CVSverifies that PUT transitions to Attach&M\K:

a. If PUT dataconnecion before PD contract, verifigUT sinks current according
to CVSadvertisemen{TD.4.3.1V.3]
b. If PUT supports PD:
i. PUT and CVS negotiate an explicit contrdétD.4.3.1V.4]
c. If PUT supports USB 3.UFP.

i. PUT starts data communications on its SuperSpeed pairs.
[TD.4.3.1V.5]

ii. After eSSterminationsare applied, and prior to PD Enter Mode
negotiation if applicable, the SBU pins on the PUT are within
zSBUTermination +/20% [TD.4.3.1V.6]

d. Elseif PUT supports USB 2.0FP.
i. PUT starts data communications on its D-+fir[TD.4.3.1V.7]
e. Fora PUT_RYcCoONNis notsupplied[TD.4.3.1V.8]
7. CVStransmitsDiscover IDPD messaginépr 200ms.
8. CVS verifies that PUT
a. If USB_PD_Supportis YES

i. Responds with valid GoodCRC messadéf.4.3.1V.9]

ii. If Responds_To_Discov_SOP is YES:

01 Transmits valid Responder ACK messages.
[TD.4.3.1V.1Q]
b. Remains in Attached.SNK during and for@®s after step 6[TD.4.3.1V.11]

9. CVS programs Vbusource to meet 3.7V at the PUT connector.

10. CVS verifies PUT remains in Attached.SNK.
a. PUT maintains Rd on its C0D.4.3.1V.12]
b. For a PUT that supports USB 3.2 or USB 2.0 signaling, the data signaling is
maintained[TD.4.3.1V.13]
11. CVSremoves Rps. CVS USB 2.0 and USB 3.1 signaling behaves as though it is in
Attached.SRC as long as PUT is in Attached.SNK.
12. CVS decreases Vbus voltage by 0.1V.
a. Wait 100ms
b. If PUT removes Rd, or a PUT that supports USB 3.2 or USB 2.0 signaling
ceases ghaling, or Vbus source voltage is below 800mV, continue to step 13
c. Continue to step 12
13. CVS verifies that all data signaling ceafép.4.3.1V.14]
14. CVS applies Rp

oukrwnpE
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15. If Vbus is below 800 mV, continue to stef 1

16. CVS verifies PUT remains in AttachWait.SNK fod@ms[TD.4.3.1V.15]

17. CVS removes Vbus source

18. CVStransitions to Disabled

19. CVSverifies that PUTransitions to Unattache8NK before VBUSOFF expires
a. PUT data communication has ceaddd>.4.3.1V.16]

20. CVS waits 1 second

TD 4.3.2 SinkConnect DRP Test

A. Purpose
1. Verify aSinktransitions to Attache8NK according to spec
B. Applicability:

1. This test applies when VIF field Type_C_State_Machine is SNK and
Type_C_Supports_Audio_Accessory is NO diygpe_ C_Supports_ VCONN_Accessory
is NO.

C. Asserts:
45.2.2.3.1#12
4.5.2.2.3.2#1
4.5.2.2.4.14#22
4.5.2.2.4.2#1,3
4.5.2.2.51#2-3,56
. 4.5.2.2.52#1
D. Procedure:
CVS transitions to Unattache®RCfor 5ms
2. CVStransitions to Unattached.SNK for 30ms
3. CVStransitions to Unattached.SRC
4. CVSverifies PUTcontinued to provide Rd ahe CC pin for the duration of steps3l
and for tCCDebounce aftéfD.4.3.2V.1]
a. Fora PUT_R, verify this for both CC pins
CVStransitions to Attache8RC
CVS verifies that PUT transitions to Attach&NK:
a. PUT sinks current according @vS advertisemenfTD.4.3.2V.2]
b. If PUT supports USB 3.UFP.
i. PUT starts data communications on its SuperSpeed pairs.
[TD.4.3.2V.3]
c. Else if PUT supports USB 210FP.
i. PUT starts data communicationsitsiD+/D- pair[TD.4.3.2V.4]
d. Fora PUT_RYCONNis not appliedTD.4.3.2V.5]
7. CVStransitions to Disabled
8. CVSverifies that PUT transitions to Unattach®NK before ¥BUSOFF expires
a. PUT data communication hasasedTD.4.3.2V.6]
b. PUT is not sourcing Vbus (Vbus is at vSafeQVp.4.3.2V.7]
c. PUT is not sourcing VconjirD .4.3.2V.8]

oukrwnpE
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TD 4.3.3 Sink Connecilry.SRCDRP Test

A. Purpose
1. Verify aSinktransitions to Attache8NK according to spec
B. Applicability:
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1.

C. Asserts:
1.

This test applies when VIF field Type C_State_Machine is SNK and
Type_C_Supports_Audio_Accessory is NO and Type_C_Supports_VCONN_Accessory
is NO.

TBD

D. Procedure:

1.

2.
3.
4

oo

CVStransitions to Unattache®RC for 5ms
CVS transitions to UnattacleSNK for 30ms
CVS transitions to Unattached.SRC
CVS verifies PUT continued to provide Rd on the CC pin for the duration of stgps 1
and for tCCDebounce aftefD.4.3.3V.1]
a. Fora PUT_R, verify this for both CC pins
CVStransitions to Attache8RC
CVS verifies that PUT transitions to Attach&M\K:
a. PUT sinks current according @vS advertisemeniT D.4.3.3V.2]
b. If PUT supports USB 3.UFP.
i. PUT starts data communications on its SuperSpeed pairs.
[TD.4.3.3V.2]
c. Else if PUT supports USB 210FP.
i. PUT stats data communications on its D+/pair[TD.4.3.3V.3]
d. Fora PUT_RYCONNis not appliedTD.4.3.3V.4]
CVStransitions to Disabled
CVS verifies that PUT transitions to Unattach®NK before ¥ BUSOFF expires
a. PUT data communication has ceafé.4.3.3V.5]
b. PUT is not sourcing Vbus (Vbus is at vSafeqV) .4.3.3V.6]
c. PUT is not sourcing VconplD .4.3.3V.7]

TD 4.3.4 Sink Connecilry.SNK DRP Test

A. Purpose

1.

Verify a Sink transitions to Attache8NK according to spec

B. Applicability:

1.

C. Asserts:
1.

This test applies when VIF field Type C_State_Machine is SNK and
Type_C_Supports_Audio_Accessory is NO and Type_C_Supports_ VCONN_Accessory
is NO.

TBD

D. Procedure:

1.

2.
3.
4

NGO

CVStransitions to Unattache®RC for 5ms
CVS transitions to Unattached.SNK for 30ms
CVS transitions to Unattached.SRC
CVS verifies PUT continues to provide Rd on the CC pin for the duration of this test
[TD.4.3.4V.]1]
a. Fora PUT_R, verifyRd is provided on both CC pins until Attached, and then on
at least one CC for the durationtbfs test.
CVS transitions to AttachWait.SRC farax £CDebounce
CVS transitions to Try.SNK faomaxtDRPTry+ max tCCTryDebounce
CVS transitions to TryWait.SRC fanaxtCCTryDebounce
CVStransitions to Attache8RC
CVS verifies that PUT transitions to Attach&NK:
a. PUT sinks current according @vS advertisemenfTD.4.3.4.V.2]
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b. If PUT supports USB 3.UFP:
i. PUT starts data communications on its SuperSpeed pairs.
[TD.4.3.4V.3]
c. Else if PUT supports USB 210FP.
i. PUT startglata communications on its D+/Pair [TD.4.3.4V.3]
d. ForaPUT_RYcoNNis not appliedTD.4.3.4.V.4]
10. CVStransitions to Disabled
11. CVSverifies that PUT transitions to UnattacheNK before VBUSOFF expires
a. PUT data communication has ceaf€f.4.3.4V.5]
b. PUT is not sourcing Vbus (Vbus is at vSafeQV)p .4.3.4V.6]
c. PUT is not sourcing VconjirD .4.3.4.V.7]

TD 4.3.5 Sink ConnectSNKAS Test

A. Purpose:
1. Verify a Sink VCONN Powered Accessory configures an Alternate Mode WHEDNN is
present
B. Applicability:
1. This testis required when VIF fiellype_C_State_Machine is SNK and
Type_C_Is_VCONN_Powered_Accessory is set to YES
C. Asserts:
1. 4.10#14
D. Procedure:
CVS does not present Vbiior the duration of this test.
CVS presentd/connto the PUT CC pin terminated with Ra
CVSand PUT negotiate a PD Explicit Contract
CVSinitiates negotiations for an Alternate Mode (Discover ID, SVIDs and Modes)
CVS verifies PUT supports an Alternate Mod D.4.3.5V.1]
CVS initiates an Enter Mode command with a PUT supported Mode
CVS verifies:
a. PUT follows all electrical constraints for SBU and any reconfigured (pig.s
USB Safe States)TD.4.3.5V.2]
b. PUTsendsACK for Enter Modeg[TD.4.3.5V.3]
8. CVSinitiates an Exit Mode command for the active mode
9. CVS verifies:
a. PUT follows all electrical constraints for SBU and any reconfigured (pig.s
USB Safe States)TD.4.3.5V.4]
b. PUTsends ACK for Exit Mode after successfully exiting the mode.
[TD.4.3.5V.5]
10. CVSremovesV/CONN
11. CVSverifies PUT transitions tbJnattachedSNK within tVCONNOFF
a. All clocked signaling ceas¢$D.4.3.5V.6]

NoorwNE

TD 4.3.6 Sink ConnectAccessories Test

A. Purpose
1. Verify a Sink PUT does not interact with Accessories.
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B. Applicability:

1. This testis required when VIF fieltype_C_State_Machine is SNK and
Type_C_Supports_Audio_Accessory is NO and Type_C_Supports_ VCONN_Accessory
is NO

C. Asserts
1.
D. Procedure
CVS applied Rd to both CCs.
CVS verifies no activity on the DUTTD.4.3.6V.1]
CVS applied Ra to both CCs.
CVS verifies no activity on the DUTTD.4.3.6.V.2]
CVS applies Rd and Ra on CC1 and CC2.
CVS verifies no activity on the DUTTD.4.3.6V.3]

oakwdPE

SNKAS Tests

These tests are ftdSB TypeC Connectors that implementdbJSB TypeC Sink with Accessory Support
(SNKAS) Connection State Diagram in Figurel8

TD 44.1 SNKAS ConnecSourceTest

A. Purpose
1. Verify a SNKAS PUT transitions to Attache®INK according to spec
B. Applicability
1. This testis required when VIF field Type_C_State_Machine is SNK and
Type C_Supports_Audio_Accessory or
Type_C_Supports_ VCONNPoweredAccessory is YES.
C. Asserts
1. SeeTD 4.8
D. Procedure
1. CVStransitions to Unattache®iRC.
2. Fora PUT_R, CVS terminates one CC piittmRa for the duration of the test.
3. CVS and PUT transition through the Ty@eConnection State Machines to
Attached.SRC and Attached.SNK
4. CVSverifiesPUT transitions to Attache8NK after tCCDebounce arukefore
tCCDebounce + (BRCDRP x tDRP)expires.
a. PUT sinks current according @vS advertisementTD.4.4.1V.1]
b. If PUT supports USB 3.UFP.

i. PUT starts data communications on its SuperSpeed pairs.
[TD.4.4.1V.2]

ii. After eSSterminationsare applied, and prior to PD Enter Mode
negotiation if applicable, the SBU pins on the PUT are within
zSBUTermination +/20% [TD.4.4.1V.3]

c. Else if PUT supports USB 210FP.
i. PUT starts data communications on its D+fir[TD.4.4.1V.4]
d. Fora PUTR,VconNis not appliedTD.4.4.1V.5]
5. CVS transmits Discover ID PD messaging for 200ms.
6. CVS verifies that PUT:
a. If USB_PD_Supportis YES
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i. Responds with valid GoodCRC messadéf.4.4.1V.6]
ii. If Responds_To Discov_SOP is YES:
01 Transmits validResponder ACK messages.
[TD.4.4.1V.7]
b. Remaingn Attached.SNK during and for 500ms after step 5.
7. CVS programs Vbus source to meet 3.7V at the PUT connector.
8. CVS verifies PUT remains in Attached.SNK.
a. PUT maintains Rd on its CdD.4.4.1V.8]
b. For a PUT that supports USB 3.2 or USB RIEP, the data signaling is
maintained[TD.4.4.1V.9]
9. CVSremoves Rps. CVS USB 2.0 and USB 3.1 signaling behaweBERin
Attached.SRC as long as PUT is in Attached.SNK.
10. CVS decreases Vbus voltage by 0.1V.
a. Wait 100ms
b. If PUT removes Rd, or a PUT that supports USB 3.2 or USRJEPceases
signaling, or Vbus source voltage is below 800mV, continue to step 11
c. Continue to step 10
11. CVS verifies that all data signaling ceaf€p.4.4.1V.10]
12. CVS applies Rp
13. CVS verifies that PUT transitions to AttachWait.SNK within tDRP
a. PUT applies Rd onits COD.4.4.1V.11]
14. If Vbus is below 800 mV, continue to step 1
15. CVS verifies PUT remains in AttachWait.SNK for 500f$.4.4.1V.12]
16. CVS removes Vbus source
17. CVStransitions to Disabled
18. CVSverifies that PUT transitions to UnattacheNK before ¥BUSOFF expires
a. PUT data communication has ceaddd>.4.4.1V.13]
b. PUT iscycling between Unattached.SNK and Unattached.Accessory.
[TD.4.4.1V.14]

TD 44.2 SNKAS Connect DRP Test

A. Purpose:
1. Verify a SNKAS PUT transitions to Attache8NK correctly withDRP
2. Verify transition to Attache@&NK succeedgivenvarying measurements of tDRP and
dcSRCDRP
B. Applicability
1. This test is required when VIF field Type_C_State Machine is SNK and
Type C_Supports_Audio_Amessory or
Type_C_Supports_ VCONNPoweredAccessory is YES.
C. Asserts:
1. SeeTD4.9
2. 45.2.2.B.2#3
D. Conditions orCVSDRP:
1. tDRP =50ms, dcSRC.DRP = 30%D.4.4.2C.1]
tDRP = 75ms, dcSRC.DRP = 3(J%D.4.4.2C 2]
tDRP = 100ms, dcSRP.DRP = 3(0%D.4.4.2C.3]
tDRP = 50ms, dcSRC.DRP = 5(0%D .4.4.2C 4]
tDRP = 75ms, dcSRC.DRP = 5(J%D.4.4.2C 5]
tDRP = 100ms, dcSRC.DRP = 5(%D.4.4.2 C.6]
tDRP = 50ms, dcSRC.DRP = 70%D .4.4.2C.7]
tDRP = 75ms, dcSRC.DRP = 70%D .4.4.2.C.8]

ONo Uk~
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9. tDRP =100ms, dcSRC.DRP = 7(%D.4.4.2C.9]
E. Procedure:
1. CVSuses Condition 1 above for tDRP and dcSRC.DRP
2. CVStransitions to UnattachesINK for 5ms
3. CVStransitions to UnattacheSRCfor (dcSRCDRP x tDRP) If this test step is reached
more than once after step 1:
a. CVSmonitors CCs for Rd and transitions to AttachedWait. SR&n it is
detected
b. If Rd is present for longer than tCCDebounC¥,S transitions t#ttached.SRC.
Continueto stepb.
4. CVStransitions to Unattache®INK for tDRPT (dcSRCDRP x tDRP)
a. Ifthe PUT has reached step 4 less than 5 times since step 1, transition to step 3.
b. Else, the test fail§TD.4.4.2V.1]
5. CVSverifies PUT transitions to AttachéNK before 5 x tDRP expires.
a. PUT sinksno more Vbus current thadVS advertisemenfT D .4.4.2V 2]
b. If PUT supports USB 3.UFP.
i. PUT starts data communications on its SuperSpeed pairs.
[TD.4.4.2V.3]
c. Else if PUT suppogt USB 2.0UFP.
i. PUT starts data communications onDts/D- pair. [TD.4.4.2V 4]
d. ForaPUT_RYcoNNis not appliedTD.4.4.2V.5]
6. CVStransitions to Disabled
7. CVSverifies that PUT transitions to UnattacheNK before VBUSOFF expires
a. PUT datacommunication has ceasftiD .4.4.2V.6]
b. PUT is cycling between Unattached.SNK and Unattached.Accessory.
[TD.4.4.2V.7]
8. Continue at Step 1 with the next Condition

TD 4.4.3 SNKAS Connect Try.SRC DRP Test

A. Purpose:
1. Verify a SNKAS PUT transitions to Attache®INK correctly withDRP
2. Verify transition to Attache@®NK succeedsvhen its port partner uses Try.SRC
B. Applicability
1. This test is required when VIF field Type_C_State Machine is SNK and
Type_C_Supports_Audio_Accessory or
Type C Supports_ VCONN_Powered_Accessory is YES.
C. Asserts:
1. SeeTD 4.9
2. 45.2.2.12#3
D. Procedure:
1. CVS attache®a on one of its CCs for the duration of the test
2. CVStransitions to Unattache®RC for 5ms
3. CVStransitions to Unattache®NK and starts timemaxdcSRCDRP xmaxtDRP
(70ms).
4. CVS monitors CCs for Rp and verifies that Rp is connected before the timer expires.
[TD.4.4.3V.]]
5. CVS transitions to AttachWait.SNK fanaxtCCDebounce.
CVS verifies that Vbus is not detected after t@&®bunce[TD.4.4.3V.2]
7. CVS remains in AttachWait.SNK and starts tAMETimeout

o
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8. CVS verifies that PURttaches Rddransitions to Try.SNKbefore tAMETimeout
expires[TD.4.4.3V.3]
9. CVS transitionghroughUnattached.SR@ AttachWait.SRGftermin tPDDebounce.
10. CVS transitions to Attached.SRC aftaaxtCCDebounce
11. CVS verifies that PUT transitiario Attached.SNK
a. If PUT supports USB PD:
i. PUT and CVS establish an explicit contrBtD.4.4.3V.4]
b. If PUT supports USB data:
i. PUT starts USBommunication on its SS or D+/[Pairs.
[TD.4.4.3V.5]

TD 4.4.4 SNKAS Connect Try.SNK DRP Test

A. Purpose:
1. Verify a SNKAS PUT transitions to Attache®INK correctly withDRP
2. Verify transition to Attache@®NK succeedsvhen its port partner uses Try.SNK
B. Applicability
1. This test is required when VIF field Type_C_State Machine is SNK and
Type_C_Supports_Audio_Accessory or
Type_C_Supports VCONN_Powered_Accessory is YES.
C. Asserts:
1. SeeTD 4.9
2. 4.5.2.2.12#3
D. Procedure:
1. CVS apples Ra to one CC for the duration of the test
2. CVStransitions to UnattachesNK for 5ms
3. CVStransitions to Unattache8RC and starts timenaxdcSRCDRP xmaxtDRP
(70ms).
4. CVS monitors CCs for Rd and verifies that Rd is connected before the timer expires.
5. CVS transitions to AttachWait.SRC for tCCDebounce.
6. CVS transitions to Try.SNKnd starts tDRPTry
7. CVS verifies that PUTransitions to attaching Rjynattached.Accessorgftermin
(tPDDebouncer dcSRC.DRP x tDRP) and before max (tPDDeboundeSRC.DRP x
tDRP).[TD.4.4.4V.1]
8. If PUT attaches Rp before tDRB/T+ tPDDebouncexpires
a. CVSremainsin Try.SNK
b. CVS verifies PUTattaches Rd (transitions Toy.SNK) aftermin tCCDebounce
andbefore max tCCDebouncetAMETimeout.[TD.4.4.4V.2]
c. When PUT attaches Rd, CVS transitions to TryWait.SiR€r tPDDebounce
d. Skip to step Q.
9. CVS transitions tdryWait. SRC aftemaxtDRPTry+ maxtPDDebouncexpires.
10. CVS verifies PUT transitions to Unattached.SNK after tPDDebo[ihte4.4.4.V. 3]
11. CVS transitions to Attached.SRC afftaextCCDebounce.
12. CVS verifies that PUT transitions to Attach8NK:
a. If PUT supports USB PD:
i. PUT and CVS establish an explicit contrfED .4.4.4.V 4]
b. If PUT supports USB data:
i. PUT starts USB communication on its Sa/D- pairs.
[TD.4.4.4V.5]
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TD 4.4.5 SNKAS Connect SNKAS Test

A. Purpose:

1.

Verify a SNKAS PUTinteractscorrectly withSNKAS

B. Applicability

1.

C. Asserts:
1.
2.

This test is required when VIF field Type_C_State Machine is SNK and
Type_C_Supports_Audio_Accessory or
Type_C_Supports_ VCONN_Powered_Accessory is YES.

See TD 4.9
45.2.2.132#3

D. Procedure:

1.

10.
11.

12.
13.

14.

15.

CVStoggles between Unattached.SKi#6d AttachWait. SNKand
Unattached.Accessomwhile performing steps 2 and 3

CVS waits 500rs.

CVS verifies that PUT also toggles between UnatdcBNK(and AttachWait. SNKand
Unattached.AccessorfTD.4.4.5V.1]

If PUT isnot a PUT_R, the test is over.

CVS applies Ra on one CC for the remainder of the test.

If Type_C_Supports_Vconn_Powered_#&ssory is NO:

a. CVS verifies that PUT continues to toggle between Unattached(&NK
AttachWait. SNK)and Unattached.Accessofy.D.4.4.5V.2]

b. The testis over.

CVStransitions to Unattacheiccessoryand starts timemaxdcSRCDRP xmaxtDRP
(70ms).
CVS monitors CCs for Rd and verifies that Rd is connected before the timer expires.
CVS transitions to AttachWa#ccessoryfor tCCDebounce.
CVS transitions to Powerddcessory and sources Vconn
If PUT VIF field Type_C_Is_Vconn_Powered_Access®@YES
a. CVS verifies that PD signaling has commenEED .4.4.5V.3]
b. The testis over.
CVS transitions to Try.SNK
CVS verifies that:

a. PUT transitions to attaching Rp (Unattached.Accessory) rfiter
(tPDDebouncer dcSRC.DRP x tDRP) and before max (tPDDebounce +
dcSRC.DRP x tDRP)J.TD.4.4.5V.4]

b. PUT attaches Rd (transitions to Try.SNK) aft@n tCCDebounce andefore
max tCCDebounce tAMETimeout.[TD.4.4.5V.5]

When PUT attaches Rd, CVS waiBRPTryWaitmin and then transitions to
Unsupported.Accessory.

CVS verifies that CVS and PUT remain in Unsupported.Accessory and Try.SNK for
tAMETimeout * 2. [TD.4.4.5V.6]

TD 4.4.6 SNKAS Connect Audio Accessory

A. Purpose:

1.

Verify a SNKAS PUT transitions to AudioAccessory Mode correctly with Audio
Accessory

B. Applicability
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This test is required when VIF field Type_C_State_Machine is &K
Type_C_Supports_Audio_Accessory or
Type_C_Supports VCONN_Powered_Accessory is YES.

45.2.2.3.2#3
45.2.2.B.1#1-3
45.2.2.B.2#1
45.2.2.8.1#1-3
452.2.1.2#1
45.2.2.5.1#14
45.2.2.5.2#1

D. Procedure:

1.
2.

3.

CVS presend an Audio AccessoryBoth CC pins terminated with Ra).
CVS verifiesPUT transitions tdJnattached.Accessory within BRCDRP x tDRP
[TD.4.4.6V.]]
If the VIF field Type_C_Supports_Audio_Accessory is YES:
a. CVSverifiesPUT transition toAudioAccessory after tCCDebounce
i. The PUT shall reconfigure its pins as defined in Appendix A
[TD.4.4.6V.2]
ii. The PUT does not drivéBus or VCONN[TD.4.4.6V.3]
ii. If the PUT sinks current ov&fBus, it shall not be more than 500mA
[TD.4.4.6V.4]
iv. The PUT applies Rp on at least one [@©.4.4.6.V.5]
If the VIF field Type_C_Supports_Audio_Accessory is NO:
a. Wait tAMETimeout.
b. CVS verifies no Attached state is reachdd .4.4.6.V.6]
CVS transitions to Disabled
CVS verifies PUT transitions to Unattach&MK within tCCDebouce
a. The PUT terminates its CC(s) with RED.4.4.6V.7]

TD 4.4.7 SNKAS Connect Debug Accessory

A. Purpose:

1.

Verify a SNKAS PUT transitions to DebugAccessory Matel does not source Vbus

B. Applicability

1.

C. Asserts

1.

This test is required when VIF field Type_C_State_Machine is SNK and
Type_C_Supports_Audio_Accessory or
Type_C_Supports_ VCONNPoweredAccessory is YES.

45.2.2.14.1#2

D. Procedure:

1.
2.

3.

CVSpresent DTS (Debug and Test System) SNBy terminating CC pinwith Rd
CVS verifiesPUT transitions tdJnattached.Accessory within BRCDRP x tDRP
[TD.4.4.7V.1]

CVS verifiesPUT does not source Vbuster tCCDebouncd TD.4.4.7.V.2]

TD 4.4.8 SNKAS Connect PoweredAccessory

A. Purpose:
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1.

Verify a SNKAS PUT transitions to PoweredAccessgde correctly with &/ CONN
powered Accessory

B. Applicability

1.

C. Asserts

D. Proce

2.

3.

10.

11.
12.
13.

14.
15.

16.
17.

ONoGOR~ONE

This test is required when VIF field Type_C_State_Machine is SNK and
Type_C_Supports VCONN_Powered_Accessory is YES.

45.2.2.B.1#1-3
45.2.2.B.2#2

45.2.2.8.1#13
452282434
4.5.2.2.2.1#2-6
45.2.2.9.2#1-4
4.5.2.220.1#1-3
4.5.2.220.2#1

dure:
1.

CVS presenta VCONN powered AccessorfoneCC pinterminated withRaand onewith
Rd, D+/D- and SSerminationgresent
CVSverifies the PUT transitions to Unattached.Accessory with BRIEDRP x tDRP
[TD.4.4.8V.]]
Wait 10ms.
CVSremoves the Rd termination
CVS verifies the PUT transitions to Unattached.SiNkhin tCCDebounce

a. PUThas not sourced Vcorsince start of te§iTD.4.4.8V.2]

b. PUT presents Rd terminatioffD .4.4.8V.3]
CVSpresents 1 CC pin in the vRa range and one in Rd likeaN powered
Accessory.
CVS verifies the PUT transitions to Unattached.Accessory within dcSRC.DRP x tDRP
[TD.4.4.8V.4]
CVSverifiesthe PUT transitions to Power&dcessory after tCCDebounce

a. PUT providesVconn within tVCONNON-PA [TD.4.4.8V.5]

b. PUT advertises vRA.5 or vRd3.0on Rp[TD.4.4.8V.6]

c. PUT does not drivBus[TD.4.4.8V.7]

d. PUT does not drive USB Host 3.1 or 2.0 traffitD.4.4.8V.8|
CVSverifies PUT transitions tnsupported.Accessowyithin tAMETimeout+
tDRPTryWait

a. PUT ceases to supply Vconn within tVconnQRID.4.4.8V.9]

b. PUT present&pterminationsadvertising Default USB current

[TD.4.4.8V.1(

CVS prompts the test operator whether a user notification has been provided by the
product.
CVS verifies the test operator responded YES to the prdmipt4.4.8V.11]
CVStransitions to Disabled.
CVS verifies the PUT transitions to Unattach®NK within tSRCDisconnect

a. PUT ceases to source Vconn within tVconnQFP.4.4.8V.12]

b. PUT presents Rd on its CCED.4.4.8V.13]
CVS presents a Vconn powered Accessory.
CVS verifiesthe PUT transitions to Power&dcessory after tCCDebounead within
tCCDebounce + dcSRC.DRP x tDRP

a. PUT provides Vconn within tVconnORA [TD.4.4.8V.14]

b. PUT initiates a PD Explicit ContraftD.4.4.8V.15]

c. PUT initiates Alternate Mode discovery with Sttured VDMs

[TD.4.4.8V.16]

CVS loads 1W on Vconn
CVSresponds to Discover SVIDs with 1 bogus SVID
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22.
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CVSwaitsmaxtAMETimeout(1.5s)
CVS verifies the PUT transitions to Unsupported.Accessory.

a. The PUT ceases to supply Vconn within tVconnQFP.4.4.8V.17]

b. The PUT does not drivéBus[TD.4.4.8V.18]

c. The PUTapplies Rp on one CC pin, advertising default USB current

[TD.4.4.8V.19|

CVS prompts the test operator whether a user notification has been provided by the
product.
CVS verifies the testperator responded YES to the pronjpD.4.4.8V.20]
CVStransitions to Disabled.
CVS verifies the PUT transitions to Unattach®NK within tSRCDisconnect
[TD.4.4.8V.2]]

These tests are f&fSB TypeC Connectors that implement thkSB TypeC DRP Connection State Diagram in
Figure 416. These tests are not applicable to DRPs that implement aNKyState.

TD 4.51 DRP ConnecSink Test

A. Purpose:

1.
2.

Verify a DRP transitions through Unattached statesttachedSRC
Verify a DRP transitions tbJnattachedSNK when the link partner is removed

B. Applicability:

1.

C. Asserts:

D. Condi

WNPZOONDIAWNE

This test is applicable when Type_C_State_Machine is DRP and
Type_C_Implements_Try SNK is N&hd Type_C_Implements_Tr8RC is NO

4.5.2.2.3.2#2
45.2.2.6.2#4
45.2.2.7.1#13
45.2.2.7.2#b
45.2.28.1#8-7
45.2.2.8.2#5
4.5.2.2.10.2#2
4.8.3#1

4.8.4#1

tions:

CVS emulates USB PD 2.0 5A Active CableD .4.5.1.C.1]

CVS emulates USB PD 3.0 5A Active CapleD.4.5.1.C.2]

CVS emulates USB4 rériver cable (ID Header Product Type = Passive, Cable VDO
indicate Vconn required, TBT3 SVID / Mode supported and mode indicates Active
Cable)[TD.4.5.1.C.3]

E. Procedure:

1.

If VIF field Type_C_Sources_Vcons NO, CVS verifies that the PUT does not source
Vconn for the remainder of the teft.D.4.5.1V.1]
CVS transitions to Unattache®NK
CVS waits 5ms
Fora PUT_R:
a. CVS terminates one CC pin with Ra for the duration of the test.
b. CVS emulates an Active Emarked cable with the first Condition from section D
above
c. CVS verifies PUT has transitioned to Unattached.SRC
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No

10.
11.

12.

i. PUT applies RimultaneousionbothCC pins[TD.4.5.1V.2]
CVS waits80ms
CVS verifies PUT has applied Rp since stép[ZD.4.5.1V.3]
CVS transitions to Disabled except for one CC maintaining Ra
CVSverifiesPUT transitions to Unattach&NK [TD.4.5.1V.4]
Wait 750ms.
. CVS transitions to Unattach&NK
CVS verifies
a. PUT attaches Rp within max dcSRC.DRP x max tRP.4.5.1V.5]
b. After tCCDebouncePUT supplied/Bus within tVBUSON [TD.4.5.1V.6]
c. PUT sources current at the level it advertises with T@p@urrent
[TD.4.5.1V.7]
Vconn_tested = false
If PUT supports USB PD
a. CVS verifies that
i. PUT stabilizes/Bus before initiating USB PD communications
[TD.4.5.1V.8]
ii. CVS and PUT negotiate a contrgdiD.4.5.1V.9]
b. If PUT source capabilities include a Max Current > 3 A:
i. CVS verifies that for a PUT_R, it supplies Vconn within tVconnON
[TD.4.5.1V.1Q]
ii. Vconn_tested = true
If PUT supports USB 3.1 DFP:
a. CVS verifies that:
i. PUT attaches eS8rminationsafter Vbus on andithin 80ms of Vbus
on[TD.4.5.1V.11]
ii. ForaPUT_R and not Vconn_tested:

Sm oo

01 It suppliesV CONN within tVCONNON
[TD.4.5.1V.12]
02 Vconn_tested = true

iii. PUTtransmits LFPS within 121ms of attaching d8®ninationsOR
transmits Warm Reset within 2s of attaching éS&inations
[TD.4.5.1V.13]

iv. After eSSterminationsare applied, and prior to PD Enter Mode
negotiation if applicable, the SBU pins on the PUT are within
zSBUTermination +/20% [TD.4.5.1V.14]

b. CVSload 1W on Vconn
c. CVS waits 1s
If the PUT is a PUT_V and not Vconn_tested:
a. CVS verifies that for a PUTR, it supplies Vconn within tVconnON
[TD.4.5.1V.19]
CVStransitions to Disabled
CVS verifies thatPUT transitions to Unattached.SN#thin tSRCDisconnect
a. |If PUT supports USB 3.1 DFP, Vconn remained on witér stedlO
[TD.4.5.1V.15
b. PUT_V removes Vconn within tVconnOFH.D.4.5.1V.16]
c. PUTremovesvBus within tVBUsOFF[TD.4.5.1V.17]
d. PUT presents Rd terminations @a throughCC pin[TD.4.5.1V.18]
i. ForaPUT_R, verify both CC pins terminated to Rd
The CVS continues the test with step 2, using the next Condition from section D above

TD 45.2 DRP ConnecSNKAS Test
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A. Purpose:

1.

Verify a DRP transitions to AttacheeRCwhen connected to BNKAS

B. Applicability:

1.

C. Asserts
1.

This test is required for VIF field Type C_State_Machine set to BiRP
Type_C_Implments_Try SNK is NO and Type_C_Implements_Try SRC is NO.

See TD 4.14

D. Procedure:

1.
2.
3.

4.

oo

10.
11.

12.
13.
14.

15.
16.

17.

CVS transitions to Unattached.Accessory
CVS waits 5ms
CVS verifies that PUT attaches Rd within max dcSRC.DRP x max tDRP
[TD.4.5.2V.]]
If PUT is a PUT_C and Ra is attached to its Vconn pin:

a. Complete step371 16.

b. Skip to stepr
CVS transitiongo Unattached.SNK aftenin dcSRC.DRP >min tDRP.
CVS verifies that PUT attaches Rp within max dcSRC.DRP x max tDRP
[TD.4.5.2V.2]
CVS verifies thatPUT transitions to Attache8RCafter tCCDebounce

a. PUT supplies/Bus within tVvBusON [TD.4.5.2V.3]

b. If PUT supports USB PD:

i. VBUSreaches vSafe5V before initiating USB PD communications
[TD.4.5.2V.4]

CVStransitions to Disabled
CVS verifies thatPUT transitionsd Unattached.SNK withitSRCDisconnect

a. PUTremovesvBus within tVBUSOFF[TD.4.5.2V.5]

b. PUT presents Rd terminations on its through CC[piD.4.5.2V.6]

i. ForaPUT_R, verify both CC pins terminated to Rd

For a PUT_C the test is over.
CVS terminates one CC pin with Ralook like an Emarked cabfer the duration of the
test.
Repeat stepsil3.
CVS transitions to PoweredAccessory aftexxtCCDebounce
If PUT has VIF field Type_C_Is_Vconn_Powered_Accessory set to YES then the test is
over.
CVS transitions to Try.SNK and starts tDRPTry
CVS verifies PUT attaches Rp within tPDDebounce min and tPDlete max +
tDRPTransitiofTD.4.5.2V.7]
Repeat steps-9.

TD 45.3 DRP ConnecSourceTest

A. Purpose:

1.

Verify a DRP transitions through Unattached states to AttaSihng.

B. Applicability

1.

C. Asserts:

aogrwnPE

This test is required when VIF field Type_C_State_Machine is DRRuadd
Type_C_Implements_Try SRC is NO afighe_C_Implements_Try SNK is NO.

4.5.2.2.3.2#22
4.5.2.2.4.2#2
45.2.2.6.2#4
4.5.2.2.9.1#13
4.5.2.2.9.2#12
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TD45.4

© N

45.2.2.10.1#2
45.2.2.10.22
4.8.3#1
4.8.4#1

D. Procedure:

1.
2.
3.

15.
16.

CVStransitions to UnattachesiRC
CVS waits 5ms
For a PUT_R, CVS terminates one CC pin with Ra for the duration of thexesfpt
when CVS is in Disabled
CVS verifies
a. PUTattaches Rwithin max dcSRC.DRP x max tDRPD.4.5.3V.1]
i. ForaPUT_R, both CCs are terminated with Rd.
CVS waitsmaxtDRP
CVS verifies PUT has applied Rd continuously since 4tefD.4.5.3V.2]
CVS transitions to Disablefdr 100ms
CVS verifiesPUT transitioedto Unattached.SR@ithin step7 [TD.4.5.3V.3]
Wait 750ms.
CVS transitions to Unattached.SRC
Wait 5ms

. CVS verifies:

a. PUT attache®d within max dcSRC.DRP x max tDRPD.4.5.3V 4]

i. ForaPUT_R, both CCs are terminated with Rd.

CVS transitions to Attached.SRC aftaextCCDebounce.

CVS verifies PUT transitions to Attache2NK:
a. PUT sinks current according @vS advertisemenfTD.4.5.3V.5]
b. If PUT supports USB 3.UFP.

i. PUT starts data communications on its SuperSpeed pairs.
[TD.4.5.3V.6]

ii. After eSSterminationsare applied, and prior to PD Enter Mode
negotiation if applicable, the SBU pins on the PUT are within
zSBUTermination +/20% [TD.4.5.3V.7]

c. Else if PUT supports USB 210FP.
i. PUT starts data communications on its D-+air[TD.4.5.3V.8]
d. ForaPUTR,VCconNis notsuplied[TD.4.5.3V.9]
CVStransitions to Disabled
CVS verifies that PUT transitions to Unattach®dK before ¥BUSOFF expires
a. PUT ceases data communicat{d®.4.5.3V.10|
b. PUT stops sinking current over VblED.4.5.3V.11]

DRP Connect DRP Test

1.
2.

Purpose:

Verify a DRP transitions to an attached state
Verify a DRP can support varying times of tDRP an8REDRP

B. Applicability

1.

C. Asserts

agrONRE

This test is required when VIF field Type C_State_Machine is DRP and
Type_C_Implements_Try SRC is NO afigpbe_C_Implements_Try SNK is NO.

4.5.2.2.7.2#1
4.5.2.2.8.1#7
4.5.2.2.9.1#13
4.5.2.2.92#2
4.5.2.2.10.1#2
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6. 4.5.2.2.10.2#1
7. 4.8.3#1
D. Timing Conditions:
tDRP = 50ms, dcSRC.DRP = 3(0%D.4.5.4.C 1]
tDRP= 75ms, dcSRC.DRP = 30f4D.4.5.4.C 2]
tDRP = 100ms, dcSRP.DRP = 30%D .4.5.4.C 3]
tDRP = 50ms, dcSRC.DRP = 5(0%D.4.5.4.C 4]
tDRP = 75ms, dcSRC.DRP = 5(0%D.4.5.4.C 5]
tDRP = 100ms, dcSRC.DRP = 5(%D.4.5.4.C 6]
tDRP = 50ms, dcSRC.DRP = 70%D.4.5.4.C.7]
tDRP = 75ms, dcSRC.DRP = 7(0%D.4.5.4.C §]
9. tDRP =100ms, dcSRC.DRP = 7(%D.4.5.4.C 9]
E. Procedure:
1. CVS uses Condition 1 above for tDRP and dcSRC.DRP
2. CVStransitions to UnattacheésRCfor (dcSRCDRP x tDRP)
a. CVS monitors CCs for Rd and transitions to AttachedWait.8RGs detected
b. If Rdis present for tCCDebource
i. CVS transitions to Attached.SRC.
ii. Skiptostep 9
3. CVStransitions to Unattache®INK for tDRPT (dcSRCDRP x tDRP)
a. CVS monitors CCs for Rp andansitions to AttachedWait. SNK it is detected.
b. If Rpis present for tCCDebouncentinue to steg.
c. Ifthe PUT has reachdtlis stepess than 5 times since step 1, transition to step
2.
4. CVSverifies PUT transitions to Attach&RC
a. PUT advertise¥/BUs capability over RgTD.4.5.4V.1]
b. PUT source¥Bus within tCCDebounce +BusOn|[TD.4.5.4V.2]
c. If PUT supports USB PD:
i. PUT stabilizes/Bus before initiating USB PD communications
[TD.4.5.4V.3]
ii. PUT waits for tDRPHold before initiating®B PD Swap
communication$TD.4.5.4.V.4]
5. CVStransitions to Disabled
6. CVSverifies that PUT transitions to Unattach®NK within tSRCDisconnect
a. Vbus reaches vSaveéfore VBUSOFF expire§TD .4.5.4V.5]
b. PUT ceases PD communicatidd.4.5.4.V.6]
c. PUTterminates CC with RfTD.4.5.4V.7]
i. IfPUTIisaPUT_R, itterminates both CCs with Rd
7. CVStransitions to Unattached.SRC
a. ForaPUT_R, one CC is terminated with Ra
CVStransitiongto Attached.SRC
CVS verifiesPUT transitions to Attached.SNK
a. PUT sinks current according @vS advertisemenfT D .4.5.4.V.8]
b. If PUT supports PD, CVS and PUT establish a PD conffaft.4.5.4.V.9]
c. If PUT supports USB 3.UFP.
i. PUT starts data communications on its SuperSpeed pairs.
[TD.4.5.4V.1Q
d. Else if PUTsupports USB 2.0FP.
i. PUT starts data communications onDts/D- pair.[TD.4.5.4V.11]
e. For aPUT_R,VconNis not suppliedTD.4.5.4V.12]
10. CVS transmits Discover ID PD messaging for 200ms
11. CVS verifies PUT
a. a.lfuUSB_PD_Supportis YES
i. Responds with valid GoodCRC messagéf.4.5.4.V.13]

©NOOR~®WNE

©®
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12.
13.

14.

15.

16.
17.

18.
19.
20.
21.

22.
23.

i. If Responds_To_Discov_SOP is YES:
01 Transmits valid Responder ACK messages.
[TD.4.5.4V.14]
CVS prograns Vbus source to meet73/ at the PUT connector.
CVS verifies PUT remains in Attached.SNK.
a. PUT maintains Rd on its COD.4.5.4V.15|
b. For a PUT that supports USB 3.2 or USB BIEP, the data signaling is
maintained[TD.4.5.4V.16]
CVS removes RpsCVS USB 2.0 and USB 3.1 signaling behavea B§Pin
Attached.SRC as long as PUT is in Attached.SNK.
CVSdecrease¥bus voltage by 0.1V.
a. Wait 100ms
b. If PUT removes Rar Vbus source voltage is below 800méntinue to step@l
c. CVS verifies PUT maintaied Attached.SNK
i. PUT maintains Rd on its C0D.4.5.4V.17]
ii. ForaPUT that supports USB 3.2 or USB RIPP, the data signaling is
maintained TD.4.5.4V.1§|
iii. PUT does not source Vbii§D.4.5.4V.19]
d. Continue to step3
CVS applies Rd
CVS verifies PUT transitions to AttachWait. SR@hin max tDRP
a. PUT applies and maintains Rp on its D .4.5.4.V.20|
i. ForaPUT_R, Rpis applied on both CCs
b. PUT does not source Vb{i§D.4.5.4V.21]
c. All data signaling ceas¢$D.4.5.4.V.22]
If Vbus is belav 800 mV, continue to step 20
CVS verifies PUT remains in AttachWait.SRC for 500MB.4.5.4.V.23]
CVS removes Vbus source
CVS verifiesthatPUT sources VbuafterVbus is in vSafe0V, and befotébusON
expires [TD.4.5.4V.24]
CVStransitiongto Disabled
CVScontinues to Step 1 with the next Condition listed above

TD 4.5.5 DRP Connect Try.SRC DRP Test

A. Purpose:

1.

Verify a DRPtransitions to Attache8NK according to spec

B. Applicability:

1.

C. Asserts:

©CeNoOTRr~WONE

This test applies when VIF field Type_C_State_Machine is DRP and
Type_C_Implements_Try SRC is NO ahgpe C_Implements_Try SNK is NO

4.5.2.2.3.2#2
4.5.2.2.5.1#8,5
45.2.2.5.2#1
45.2.2.6.1#13
45.2.2.6.2#1
45.2.2.7.1#13
4.5.2.2.7.2#6
4.5.2.211.1#%2
45.2.2.11.2#2

D. Procedure:

1.
2.

CVStransitions to UnattachesINK
CVS waits 5ms
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3. CVS verifies:
a. PUT presents Rp within tDRPdcSRC.DRP x tDRIPTD .4.5.5V.1]
b. PUT transitions from Rd to Rp within tDRPTransition
c. PUT transitions to Attached.SRater tCCDebounce:
i. PUT sources Vbus within tVbusON.
4. CVS transitions tary.SRC.
5. CVS verifies that PUT transitions to Unattached.SNK witSiIRCDisconnect
[TD.4.5.5V.2]
6. CVStransitions to Attache8RCaftermin tPDDebounce.
7. CVSverifies that PUT transitions thttachedSNK:
a. PUT sinks current according @vS advertisemen{TD.4.5.5V.3]
b. If PUT supports PD:
i. PUT and CVS negotiate an explicit contrdétD.4.5.5V.4]
c. If VIF field PUT supports USB 3.UFP.
i. PUT starts data communications on its SuperSpeaéd.
[TD.4.5.5V.5]
d. Else if PUT supports USB 210FP.
i. PUT starts data communications on its D-+fair.[TD.4.5.5V.6]
8. CVStransitions to Disabled
9. CVSverifies that PUT transitions to Unattach®NK before ¥BUSOFF expires
a. PUT data communication hasased[TD.4.5.5V.7]

TD 4.5.6 DRP Connect Try.SNK DRP Test

A. Purpose:
1. Verify aDRPtransitions to Attache8RCaccording to spec
B. Applicability:
1. This test applies when VIF field Type_C_State_Machine is DRP and
Type_C_Implements_Try SRC is NO and Type_C_Implements_Try_SNK is NO
C. Asserts:
1. TBD
D. Procedure:
1. CVStransitions to Unattache®RC
2. CVS waits 5ms
3. CVS verifies PUT:
a. Presents Rd within max dcSRC.DRP x max tORP .4.5.6V.1]
b. Transitions from Rp to Rd within tDRRFansition[TD.4.5.6.V.2]
c. Applies Rd for tCCDeboundd D.4.5.6.V.3]
4. CVS transitions tary.SNK.
5. CVS verifies PUT attaches Rythin tPDDebouncenin andtPDDebounce max +
tDRPTransitiofTD.4.5.6V.4]
6. CVSverifies that PUT transitions to Attach&RCafter tCCDebounce
a. PUT source Vbus with tVbusONTD.4.5.6.V.5]
b. If PUT supports PD:
i. PUT and CVS negotiate an explicit contrdéiD.4.5.6.V.6]
c. If PUT supports USB 3.DFP.
i. PUT starts dataommunications on its SuperSpeed pairs.
[TD.4.5.6V.7]
d. Else if PUT supports USB 2DFP.
i. PUT starts data communications on its D-+fir.[TD.4.5.6.V.8]
7. CVStransitions to Disabled
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8. CVSverifies that PUT transitions to Unattach®dK within tSRCDisconnect
a. PUT gops sourcing Vbus within tVbusOFFD.4.5.6V.9]
b. PUT data communication has ceaddd.4.5.6V.10|

Try.SRCDRP Tests

TD 4.6.1 Try.SRC DRP Connect Source Test

A. Purpose:
1. Verify a Try.SNK DRPtransitions to Attache8NK according to spec
2. Verify that removingvBus transitions the PUT to Unattach8#K
B. Applicability:
1. This test applies when VIF field Type_C_State_Machine is DRP and
Type_C_Implements_Tn5RCis YES
C. Asserts:
1. TBD
D. Procedure:
1. CVStransitions tdJnattachedSRC
2. CVS waits 5ms
3. ForaPUT_R, CVS terminates one CC pin with Ra in any state other than Disabled for
the remainder of the test.
4. CVS verifies PUT presents Ruthin max dcSRC.DRP x max tDRRPD.4.6.1V.1]
5. CVStransitions to Attache8RCafter tCCDebounce
6. CVS verifies that PUT transitions to Try.SR@er Vbus is present.
a. PUT removes Rd and applies RpD.4.6.1V.2]
7. CVS transitions to Unattached.SR@SRCDisconnect 1ms but Vbus does not reach
vSafeOV until the max tVbusOFF
8. CVS verifies tlat PUT transitions to TryWait. SNH&ftertTryTimeout
a. PUT removes Rp and applies RdD.4.6.1V.3]
9. CVS transitions to Attached.SRC aftaaxtCCDebounce.
10. CVSverifies that PUT transitions to Attach&MNK when Vbus reaches vSafe5V
a. PUT sinks current according @vS advertisemen{TD.4.6.1V 4]
b. If PUT supports PD:
i. PUT and CVS negotiate an explicit contrddtD .4.6.1V.5]
c. If PUT supports USB 3.UFP.

i. PUT starts data communications on its SuperSpeed pairs.
[TD.4.6.1V.6]

ii. After eSSterminationsare applied, and prior to PD Enter Mode
negotiation if applicable, the SBU pins on the PUT are within
zSBUTermination +/20% [TD.4.6.1V.7]

d. Else if PUT supports USB 210FP.
i. PUT starts data communications on its D-+air[TD.4.6.1V.8]
e. ForaPUTR,VconNis not suppliedTD.4.6.1V.9]
11. CVS transmits Discover ID PD messaging for 200ms.
12. CVS verifies that PUT:
a. If USB_PD_Supportis YES
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i. Responds with valid GoodCRC messadé8).4.6.1V.10]
ii. If Responds_To Discov_SOP is YES:
01 Transmits validResponder ACK messages.
[TD.4.6.1V.17]]
b. Remains in Attached.SNK during and for 500ms after st¢p[8.4.6.1V.12)]
13. CVStransitions to Disabled
14. CVSverifies that PUT transitions to UnattacheNK before VBUSOFF expires
a. PUT data communication hasased[TD.4.6.1V.13]

TD 4.6.2 Try.SRC DRP Connect DRP Test

A. Purpose:
1. Verify a DRP that transitions to TI§RCtransitions through to an Attached state
2. Verify a DRP can support varying times of tDRP an8R”EDRP
B. Applicability
1. This testis required when VIF field Type_C_State_Machine is DRP and
Type_C_Implements_Try SRC is YES.
C. Asserts
1. 45.223.1#2
2. 45.2.2.3.2#1
3. 45224.1#2
4., 4.5.2.2.4.2#3
5. 45.2.25.1#23,56
6. 4.5.2.252#1
7. 45.2.2.6.1#13
8. 45.2.2.6.2#1
9. 45.2.2.7.1#13
10. 4.5.22.7.2#6
11. 45.2.2.11.1#P
12. 4.5.2.2.11.2#2
13. TBD
D. Timing Conditions:
1. tDRP =50ms, dcSRC.DRP = 30%D.4.6.2C.1]
tDRP = 75ms, dcSRC.DRP = 3(J%D.4.6.2C.2]
tDRP = 100ms, dcSRP.DRP = 34%D.4.6.2C.3]
tDRP = 50ms, dcSRC.DRP = 5(0%D .4.6.2.C 4]
tDRP= 75ms, dcSRC.DRP = 504D .4.6.2C 5]
tDRP = 100ms, dcSRC.DRP = 5(%D.4.6.2.C.6]
tDRP = 50ms, dcSRC.DRP = 70%D .4.6.2C.7]
tDRP = 75ms, dcSRC.DRP = 70%D .4.6.2.C 8]
9. tDRP = 100ms, dcSRC.DRP = 70%D.4.6.2C.9]
E. Procedure:
1. CVS uses Condition 1 above for tDRP and dcSRC.DRP
2. Fora PUT_R, one CC is terminated with Ra for the test.
3. CVStransitions to UnattachesiRCfor (AcSRCDRP x tDRP)
a. CVSmonitors for the presence of Rd and transitions to AttachedWaitifSRC
is detected.
b. If Rd is present fomin tCCDebounce
i. CVS keeps tCCDebounce timer running
ii. CVS transitions to Attached.SRC

N O AWODN
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ii. If vSafe5V is present before tCCDebounce max expires, CVS verifies
that PUT attaches Rps withiSRCDisconnecbf tCCDebounce
expiration.[TD.4.6.2V.1]

iv. Else, CVS verifies PUT attaches Rps wittiRCDisconnecbf
vSafe5V detection.TD.4.6.2V.2]

v. CVS transitions through Unattached.SkiKAttachWait. SNKfor max
tCCDebounce

vi. Skip to step 5

4. CVStransitions to Unattache®INK for tDRPT (dcSRCDRP x tDRP)

a. CVSmonitors for the presence of Rp anansitions to AttachedWa8NK if it
is detected.
b. If Rpis pregnt fortCCDebounce:
i. CVS transitions to Attached.SNK.
ii. Continue to step 5.
c. Ifthe PUT has reached this step less than 5 times since step 1, transitiégn to s
3.
5. CVSverifies PUT transitions to Attach&RC
a. PUT sources/bus within tVbusON|[TD.4.6.2V.3]
b. If PUT supports USB PD:

i. PUT stabilizes/us before initiating USB PD communications
[TD.4.6.2V.4]

ii. PUT waits for tDRPHoldefore initiating USB PD Swap
communication$TD.4.6.2V.5]

c. If PUT supports USB 3.DFP.
i. PUT starts data communications on its SuperSpeed pairs.
[TD.4.6.2V.6]
d. Else if PUT supports USB 2DFP,
i. PUT starts data communications on its D-+fair. [TD.4.6.2V.7]
e. ForaPUT_V, VconNis suppliedTD.4.6.2V.8]
6. CVStransitions to Disabled
7. CVSverifies that PUT transitions fbryWait.SNK before ¥BUSOFF expires
a. PUT ceases all data communicati¢h®.4.6.2V.9]

8. CVS verifies that PUT transitions to Unattached.SRC afiaer(tPDDebounce +
dcSRC.DRP x tDRP) and before max (tPDDebounce + dcSRC.DRP x tDRP).
[TD.4.6.2V.10Q]

9. Wait 750ms.

10. CVS continues to Step 1 with the next Condition listed above.

TD 4.6.3 Try.SRCDRP Connect Try.SRC DRP Test

A. Purpose:
1. Verify aTry.SRC DRP transitions to an Attached s&teording to spec
2. Verify thata Try.SRC DRP will connect with another Try.SRC DRP
B. Applicability:
1. This test applies when VIF field Type C_State_Machine is DRP and
Type_C_Implements_Try SRCis YES
C. Asserts:
1. TBD
D. Procedure:
1. CVStransitions to UnattachesiNK
2. CVS waits 5ms
3. CVS verifies
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a. PUT presents Rwithin max dcSRC.DRP x max tDRRD.4.6.3V.1]
b. PUTtransitions from Rd to Rp withitDRPTransitio TD.4.6.3.V.2]
4. CVS transitions to AttachWagNK
5. CVS verifiesPUT transitions to Attached.SRC after tCCDebounce:
a. PUT sources Vbus within tVbusON'D.4.6.3.V.3]
6. CVS transitions to Try.SRC.
a. CVS verifies PUT transitions to TryWait. SNK witht0 msafter CVS removes
Rd. [TD.4.6.3V.4]
7. CVS transitions to Attached.SRC aftaaxtCCTryDebounce
8. CVS verifies PUT transition to Attached.SNK:
a. |If PUT supports PD:
i. PUT and CVS negotiate axplicit contract/|TD.4.6.3V.5]
b. If PUT supports USB 3.UFP:
i. PUT starts data communications on its SuperSpeed pairs.
[TD.4.6.3V.6]
c. Else if PUT supports USB 210FP.
i. PUT starts data communications on its D-+fair.[TD.4.6.3V.7]
9. CVS programs Vbus source to meet 3.7V at the PUT connector.
10. CVS verifies PUT remains in Attached.SNK.
a. PUT maintains Rd on its Cd'D.4.6.3V.8]
b. For a PUT that supports USB 3.2 or USB BRIBP, the data signaling is
maintained[TD.4.6.3V.9]
11. CVSremoves Bs. CVS USB 2.0 and USB 3.1 signaling behaves@EPin
Attached.SRC as long as PUT is in Attached.SNK.
12. CVS decreases Vbus voltage by 0.1V.
a. Wait 100ms
b. If PUT removes Rd or Vbus source voltage is below 800mV, continue to4tep 1
c. CVS verifies PUT mainiaed Attached.SNK
i. PUT maintains Rd on its C(0D.4.6.3V.10|
ii. ForaPUT that supports USB 3.2 or USB BRIPP, the data signaling is
maintained TD .4.6.3V.11]
ii. PUT does not source Vbli§D.4.6.3V.12]
d. Continue to stepd
13. CVS applies Rd
14. CVS verifies PUT transitions to AttachWait. SR@hin tDRP.
a. PUT applies and maintains Rp on its {0 .4.6.3V.13]
i. ForaPUT_R, Rpis applied on both CCs
b. PUT does not source Vbli§D.4.6.3V.14]
c. All data signaling ceas¢$D.4.6.3V.15]
15. If Vbusis below 800 mV, continue to step 18
16. CVS verifies PUT stays in AttachWait.SRC for 500§ .4.6.3V.16]
17. CVS removes Vbus source
18. CVS verifies thaPUT sources VbuafterVbus is in vSafe0V, and befotébusON
expires[TD.4.6.3V.17|
19. CVStransitions to Disabled

TD 4.6.4 Try.SRC DRP Connect Try.SNK DRP Test

A. Purpose:
1. Verify aTry.SRC DRRransitions to Attache8RCaccording to spec
B. Applicability:
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1. This test applies when VIF field Type_C_State_Machine is DRP and
Type_C_Implements_Try_SRE YES
C. Asserts:
1. TBD
D. Procedure:
1. CVStransitions to Unattache®RC
2. CVS waits 5ms
3. CVS verifies PUT
a. Presents Rd within max dcSRC.DRP x max tDRP .4.6.4V.1]
b. Transitions from Rp to Rd within tDRPTransitiphD .4.6.4.V.2]
CVS transitions to AttachWait.SRC
CVS verifies PUT keeps Rd attachsidcestep 3 for tCCDeboundd D.4.6.4.V.3]
CVS transitions tary.SNK
CVS verifies PUT attaches Rp aftetDDebouncéTD.4.6.4.V.4]
CVSwaitsmaxtDRPTry.
CVS verifies that PUTand CVSattachwith PUT in Attached.SRC
a. PUTsource Vbus with tVbusONTD.4.6.4.V.5]
b. If PUT supports PD:
i. PUT and CVS negotiate an explicit contrdétD.4.6.4.V.6]
c. If PUT supports USB 3.DFP.
i. PUT starts data communications on its S@peed pairs.
[TD.4.6.4V.7]
d. Else if PUT supports USB 2DFP,
i. PUT starts data communications on its D-+fair.[TD.4.6.4V.8]
10. CVStransitions to Disabled
11. CVSverifies that PUT transitions to Unattach®NK within tSRCDisconnect
a. PUT stops sourcing Vbus within tVbusOFFD .4.6.4.V.9]
b. PUT data communication has ceaddd.4.6.4.V.10|

©oNoOgA

TD 4.6.5 Try.SRC DRP Conne@&ink Test

A. Purpose:
1. Verify aTry.SRC DRRransitions to Attache8RCaccording to spec
2. Verify a PUT transitions to Unattache®INK whenSinkremoved
B. Applicability:
1. This test applies when VIF field Type_C_State_Machine is DRP and
Type_C_Implements_TnSRCis YES
C. Asserts:
4.4.2#13
4.5.2.2.6.1#13
4.5.2.2.6.2#1
45.2.2.7.1#83
45.2.2.7.2#1,5
45.2.2.8.1#24-10
4.5.2.2.8.2#1
4.6.2.1#3
. 4.6.2.4#1,2
D. Conditions:
1. CVS emulates USB PD 2.0 5A Active CableD.4.6.5C.1]
2. CVS emulates USB PD 3.0 5A Active CableD.4.6.5C 2]
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CVS emulates USB4 rdriver cable (ID Header Product Type = Passive, Cable VDO
indicate Vconn required, TBT3 SVID / Mode supported and mode indicates Active
Cable)[TD.4.6.5.C.3]

E. Procedure:

1.

No

9.

If VIF field Type_C_Sources_Vconn is NO, CVS verifies the PUTsdoat source
Vconn for the remainder of the td$tD.4.6.5V.1]
CVStransitions to Unattache®NK.
CVS waits 5ms
Fora PUT_R:
a. CVS terminates one CC pin with Ra for the duration of the test.
b. CVS emulates an Active Emarkedble with the first Condition from section D
above
c. CVS verifies PUT transitions to Unattached.SRC within tDRP
i. PUT applies Rp simultaneously on both CC §ih®.4.6.5V.2]
d. CVS waits 80ms
e. CVS transitions to Disabled except for one CC maintaining Ra
f. CVS veifies PUT transitions tdJnattachedSNK [TD.4.6.5V.3]
g. Wait 750ms.
h. CVS transitions to Unattached.SNK
i. Wait5ms
CVS verifies that:
a. CVS detects SNK.Rp on its Rd terminated CCpithin tDRP[TD.4.6.5V 4]
b. PUT transitions to Attache8BRCby sourcingvsus after tCCDebounce and
beforetCCDebounce +VBUSON expiresafter CVS detects SNK.Rp
[TD.4.6.5V.5]
c. PUT sources current at the level advertised with T@geurrent.
[TD.4.6.5V.6]
Vconn_tested = false
If PUT supports USB PD
a. CVSverifies that
i. PUT stabilizes/Bus before initiating USB PD communications
[TD.4.6.5V.7]
ii. CVS and PUT negotiate a contrddtD.4.6.5V.8]
b. If PUT source capabilities include a Max Current > 3 A:
i. CVS verifies that for a PUT_R, it supplies Vconn within tVo@N
[TD.4.6.5V.9]
ii. Vconn_tested = true
If PUT supports USB 3.1 DFP:
a. CVS verifies that:
i. PUT attaches eS8rminationsafter Vbus on andithin 80ms of Vbus
on[TD.4.6.5V.10]
ii. ForaPUT_R and not Vconn_tested:

01 It suppliesV coNN within tVCONNON
[TD.4.6.5V.1]]
02 Vconn_tested = true

iii. PUT transmits LFPS within 121ms of attaching é&#&ination<OR
transmits Warm Reset within 2s of attaching ¢S&inations
[TD.4.6.5V.12]

iv. After eSSterminationsare applied, and prior to PD Enter Mode
negotiation if applicable, the SBU pins on the PUT are within
zSBUTermination +/20% [TD.4.6.5V.13]

b. CVSload 1W on Vconn
c. CVS waits 1s
If the PUT is a PUT_V and not Vconn_tested:
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a. CVS verifies that for a PUT_R, it supplies Vconn within tVconnON
[TD.4.6.5V.14]
10. CVStransitions to Disabled
11. CVSverifies that PUT transitions fbryWait. SNK within tSRCDisconnect
a. PUT removes Vbus within tVbusORFD.4.6.5V.15]
b. If PUT supports USB 3.1 DFP, keeps sourcing VVconn untfter stepl0
[TD.4.6.5V.16]
c. All clockedsignaling has stoppdd D .4.6.5V.17]
d. PUT attaches Rd on its JCD.4.6.5V.18]
i. ForaPUT_R, it attaches Rd on both CCs
12. The CVS continues the test with step 2, using the @extition from section D above

TD 4.66 Try.SRC DRP Conne@NKAS Test

A. Purpose:
1. Verify aTry.SNKPUT transitions to AttacheBRCcorrectly withSNKAS
B. Applicability
1. This testis required when VIF field Type_C_State_Machine is DRP and
Type_C_Implements_Try BCis YES
C. Asserts:
1. TBD
D. Procedure:
1. CVS transitions to Unattached.Accessory
2. CVS Wait 5ms
3. CVS monitors CCs for Rd and verifies that Rd is connected within max dcSRC.DRP x
max tDRP[TD.4.6.6V.1]
4. IfPUTisaPUT_CwithanRaonitsgid s Vconn pin:
a. Complete step$4i 16.
b. Skip to step.
CVS transitions to Unattached.SNK afteaxdcSRC.DRP xnaxtDRP
CVS verifies PUT applies Rp after tPDDebounED .4.6.6.V.2]
7. CVS verifies PUT and CVS transition to Attached.SRC and Attached.SNK after
tCCDebounce
a. PUT sources Vbus within tVbusQmD.4.6.6V.3]
b. If PUT supports PD messaging:
i. PUT and CVS negotiate an explicit contrfED .4.6.6.V.4]
c. If PUT supports USB 3.DFP
i. PUT starts USB communications on its SS pgiifs.4.6.6.V.5]
d. If PUT supports USB 2.0FP
i. PUT starts USB communications on its D+&ir[TD.4.6.6.V.6]
8. CVS transitions to Disabled for 750ms
9. CVS verifies PUT transitions toryWait. SNK before ¥BUSOFF expires
a. PUT data communication has cea§€d.4.6.6.V.7]
10. If the PUT is not a PUT_khe test is over.
11. CVS waitsmin tPDDebounce
12. CVS attaches Ra to one CC to appear as an Em@dieléd for the remainder of the test
13. Repeat steps-2.
14. CVS transitions to PoweredAccessory afteaxtCCDebounce
15. If PUT has VIF field Type_C_Is_Vconn_Powered_Accessory set ta YES
a. CVS verifies PUT responds with PD signalifgD.4.6.6.V.§]
b. CVS transitiongo Disabled for 750ms.
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c. CVS transitions to Unattached.SNK
16. ElseType_C_Is_Vconn_Poweredccessory is NO
a. CVS transitions to Try.SNHafter 1 secondnd starts tDRPTry
b. CVS verifies PUT transitions tdnattached.SR@&fter tPDDebounce
[TD.4.6.6V.9]
17. Repeat steps-9.

Try.SNKDRP Tests

TD 4.7.1 Try.SNKDRP Connec&ource Test

A. Purpose:
1. Verify aTry.SNK DRPtransitions to Attache8NK according to spec
2. Verify that removingvBuUs transitions the PUT to Unattach&RC
B. Applicability:
1. This test applies when VIF field Type_C_State_Machine is DRP and
Type_C_Implements_Try SNK is YES
C. Asserts:
45.2.2.3.2#1
45.2.2.4.1#2
4.5.2.2.4.2#3
45.2.2.5.1#83,56
4.5.2.2.52#1
. 4.52.2.6.2#4
D. Procedure:
1. CVStransitions to Unattache®RC
2. CVSwaits 5ms

oghrwNE

3. Fora PUT_R, CVS terminates one CC pin with Ra in any state other than Disabled for

the remainder of the test.

4. CVS verifies:
a. PUT pesents Ravithin maxdcSRC.DRF max tDRP[TD.4.7.1V.1]
b. PUT transitions from Rp to Rdithin tDRPTransitiofTD.4.7.1V.2]
c. PUT applies Rdor tCCDebouncg¢TD.4.7.1V.3]

5. CVStransitions to Attache8RC

6. CVSverifies that PUT transitions to Attach&M\K:
a. PUT sinks current according @vS advertisemen{TD.4.7.1V.4]
b. If PUT supports PD:

i. PUT andCVS negotiate an explicit contra¢l.D.4.7.1V.5]

c. If PUT supports USB 3.1:

i. PUT starts data communications on its SuperSpeed pairs.
[TD.4.7.1V.6]

ii. After eSSterminationsare applied, and prior to PD Enter Mode
negotiation if applicable, the SBU pins on the PUa ithin
zSBUTermination +/20% [TD.4.7.1V.7]

d. Else if PUT supports USB 2.0:
i. PUT starts data communications on its D-+air[TD.4.7.1V.8]
e. Fora PUT_RYconNis not suppliedTD.4.7.1V.9]
7. CVS transmits Discover ID PD messaging for 200ms.
8. CVSverifies that PUT:
a. If USB_PD_Supportis YES
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i. Responds with valid GoodCRC messadé®.4.7.1V.10]
ii. If Responds_To Discov_SOP is YES:
01 Transmits valid Responder ACK messages.
[TD.4.7.1V.1]]
b. Remains in Attached.SNK during and for 500ms after st¢pB8.4.7.1.V.12)]
9. CVStransitions to Disabled
10. CVSverifies that PUT transitions to UnattacheNK before VBUSOFF expires
a. PUT data communication has ceaddd.4.7.1V.13]

TD 4.7.2 Try. SNK DRP Connect DRP Test

A. Purpose:
1. Verify a DRP that transitions to TI§NK transitions through to an Attached state
2. Verify a DRP can support varying times of tDRP an8R”EDRP
B. Applicability
1. This testis required when VIF field Type_C_State Machine is DRP and
Type_C_Implements_Try SNK M¥ES.
C. Asserts
45.2.2.3.1#12
4.5.2.2.3.2#1
452241412
4.5.2.2.4.2#3
45.2.2.5.1#8,56
4.5.2.2.5.2#1
4.5.2.2.61#1-3
4.5.2.2.6.2#1
45.2.2.7.1#13
10. 4.5.2.2.7.2#6
11. 45.2.2.11.1#0
12. 4.5.2.2.11.2#2
D. Timing Conditions:
1. tDRP =50ns, dcSRC.DRP = 30¥4 D .4.7.2C.1]
tDRP = 75ms, dcSRC.DRP = 3(J%D .4.7.2C.2]
tDRP = 100ms, dcSRP.DRP = 30p6D .4.7.2C.3]
tDRP = 50ms, dcSRC.DRP = 5(0%D .4.7.2.C 4]
tDRP = 75ms, dcSRC.DRP = 50%D .4.7.2.C 5]
tDRP = 100ms, dcSRC.DRP = 5(%D .4.7.2C.6|
tDRP = 50ms, dcSRC.DRP = 70%D .4.7.2C.7]
tDRP = 75ms, dcSRC.DRP = 70%D .4.7.2.C.8]
9. tDRP =100ms, dcSRC.DRP = 7(%D .4.7.2C.9]
E. Procedure:
1. CVS uses Condition 1 above for tDRP and dcSRC.DRP
2. Fora PUT_R, one CC is terminated with Ra forttss.
3. CVStransitions to Unattache8INK for tDRPT (dcSRCDRP x tDRP)
a. CVS monitors CCs for Rp and transitions to AttachedWait. NKis detected
b. If Rpis present fotDRP:
i. CVS verifies that PUT attaches Rds after tCCDebounce.
[TD.4.7.2V.1]
ii. CVS transitions through Unattach8RC and AttachWait.SRC to
Attached.SRC
iii. Skipto step 5
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4. CVStransitions to Unattache®RCfor (dcSRCDRP x tDRP)
a. CVS monitors CCs for Rd and transitions to AttachedWait.8Rds detected.
b. If Rdis present for longer tha@CDebounce, CVS transitions to Attached.SRC.
Continue to step.
c. Ifthe PUT has reached this step less than 5 times since step 1, transition to step
3.
5. CVSverifies PUT transitions to Attach&NK:
a. If PUT supports USB PD:
i. PUT stabilizes/Bus before initiating USB PD communications
[TD.4.7.2V.2]
i. PUT waits for tDRPHold before initiating USB PD Swap
communication$TD.4.7.2V.3]
b. PUT sinks current according @vS advertisemenfTD.4.7.2V.4]
c. If PUT supports USB 3.1:
i. PUT starts dataommunications on its SuperSpeed pairs.
[TD.4.7.2V.5]
d. Else if PUT supports USB 2.0:
i. PUT starts data communications on its D-+fair.[TD.4.7.2V.6]
e. For aPUT_R,VconNis not suppliedTD.4.7.2V.7]
CVS transmits Discover ID PD messaging for 200ms
CVS verifies PUT:
a. a.IfUSB_PD_Supportis YES
i. Responds with valid GoodCRC messadéf.4.7.2V.8]
ii. If Responds_To_ Discov_SOP is YES:
01 Transmits valid Responder ACK messages.
[TD.4.7.2V.9]
b. Remains in Attached.SNK during and for 500ms after st¢p8.4.7.2V.10]
8. CVS programs Vbus source to meet 3.7V at the PUT connector.
9. CVS verifies PUT remains in Attached.SNK.
a. PUT maintains Rd on its COD.4.7.2V.11]
b. Fora PUT that supports USB 3.2 or USB 2.0 signaling, the data signaling is
maintained[TD.4.7.2V.12]
10. CVS removes RpsCVS USB 2.0 and USB 3.1 signaling behaves as though it is in
Attached.SRC as long as PUT is in Attached.SNK.
11. CVS decreases Vbus voltage by 0.1V.
a. Wait 100ms
b. If PUT removes Rd or Vbus source voltage is below 800mV, continue toatep 1
c. CVS verifies PUT maintained Attached.SNK
i. PUT maintains Rd on its CO'D.4.7.2V.13]
ii. Fora PUT that supports USB 3.2 or USB 2.0 signaling, the data
signaling is maintainefllD.4.7.2V.14]
iii. PUT does not source Vb{i§D.4.7.2V.15]
d. Continue to stepll
12. CVS appies Rd
13. CVS verifies PUT transitions to AttachWait.SR@hin tDRP.
a. PUT applies and maintains Rp on its (XD .4.7.2V.16]
i. ForaPUT_R, Rpis applied on both CCs
b. PUT does not source Vbli§D.4.7.2V.17]
c. All data signaling ceas¢3D.4.7.2V.1§
14. If Vbusis below 800 mV, continue to step 16
15. CVS verifies PUT remains in AttachWait.SRC for 500 .4.7.2V.19]
16. CVS removes Vbus source
17. CVSverifies that PUT transitions fbry.SNK:
a. PUTapplies RJTD.4.7.2V.20]

No
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18. CVStransitions to Disabled
19. CVS continues to Step 1 with the next Condition listed above.

TD 4.7.3 Try. SNK DRP Connect Try.SRC DRP Test

E. Purpose:
1. Verify aTry.SNK DRPtransitions to Attache8NK according to spec
F. Applicability:
1. This test applies when VIF field Type_C_State_Machine is DRP and
Type_C_Implements_Try_SNK is YES
G. Asserts:
4522322
45.2.2.5.1#2835
4.5.2.2.5.2#1
4.5.2.2.6.1#13
4.5.2.2.6.2#1
45.2.2.7.1#13
4.5.2.2.7.2#6
45.2.2.11.1#0
. 4.5.2.2.11.2#2
H. Procedure:
1. CVStransitions to Unattache®NK
2. CVS waits 5ms
3. CVS verifies
a. PUT presents Rp within tDRPdcSRC.DRP x tDRIPTD .4.7.3V.1]
b. PUTtransitions from Rd to Rp within tDRPTransitiphD.4.7.3V.2]
CVS transitions tdAttachWait. SNK
5. CVS verifies PUT keeps Rp attachsidcestep3 for tCCDebouncgTD.4.7.3V.3]
6. CVS verifies PUTtransitions to Try.SNKvithin tCCDebounce max + tDRPTransition
since step 2
a. PUT presents RATD.4.7.3V.4]
7. CVS transitions to Unattached.SRC after tPDDebounce, and on to AttachWait.SRC for
tCCDebounce
8. CVStransitions to Attache8RC:
9. CVSverifies that PUT transitions to Attach&M\K:
a. PUT sinks current according @vS advertisemen{TD.4.7.3V.5]
b. If PUT supports PD:
i. PUT and CVS negotiate an explicit contrddtD .4.7.3V.6]
c. If VIF field PUT supports USB 3.1:
i. PUT starts data communications on its SuperSpeed pairs.
[TD.4.7.3V.7]
d. Else if PUT supports USB 2.0:
i. PUT starts data communications on its D-+fair. [TD.4.7.3V.8]
10. CVStransitions to Disabled
11. CVSverifies that PUT transitions to UnattacheNK before VBUSOFF expires
a. PUT data communication has ceadéd>.4.7.3V.9]

CeNOTrLONE
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TD 4.7.4 Try. SNK DRP Connect Try.SNK DRP Test
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A. Purpose:
1. Verify aTry.SNK DRP transitions to an Attached stateording to spec
2. Verify thata Try.SNK DRP will connect with asther Try.SNK DRP
B. Applicability:
1. This test applies when VIF field Type_C_State_Machine is DRP and
Type_C_Implements_Try SNK is YES
C. Asserts:
1. TBD
D. Procedure:
CVStransitions to Unattache®NK
CVS waits 5ms
CVS verifies PUT presents Ryithin max dcSRC.DRP x maxtDRAFD.4.7.4V.1]
CVS transitions to AttachWait. SNK
CVS verifies
a. PUT keeps Rp attacheihcestep3 for tCCDebouncéTD.4.7.4.V.2]
b. PUTremoves Rp andresents R{ITD.4.7.4V.3]
6. CVS transitions to Unattached.SRC aftg@n tPDDebounce, and on to AttachWait.SRC
for maxtCCDebounce
CVS transitions to Try.SNK for tDRPTry
CVS verifies PUT presents Rp after tPDDeboujide .4.7.4.V 4]
CVS verifies PUTand CVStransition to Attached.SRénd Attached.SNK
a. PUT sources Vbus within tVousON'D.4.7.4.V.5]
b. If PUT supports PD:
i. PUT and CVS negotiate an explicit contrddtD .4.7.4.V.6]
c. If PUT supports USB 3.1:
i. PUT starts data communications onSigperSpeed pairs.
[TD.4.7.4V.7]
d. Else if PUT supports USB 2.0:
i. PUT starts data communications on its D-+fair.[TD.4.7.4.V.8]
10. CVStransitions to Disabled
11. CVSverifies that PUT transitions to UnattacheNK within tSRDisconnect
a. PUT stops sourcing Vbus within tVbusOFFD .4.7.4.V.10]
b. PUT data communicatiomas ceasedTD.4.7.4.V.9]

agrwNE

© o~

TD 4.7.5 Try. SNK DRP Connect Sink Test

A. Purpose:
1. Verify aTry.SNK DRP transitions to Attached.SRC staith SNK
B. Applicability:
1. This test applies when VIF field Type_C_State_Machine is DRP and
Type_C_Implements_Try SNK is YES
C. Asserts:
1. TBD
D. Conditions:

1. CVS emulates USB PD 2.0 5A Active CableD.4.7.5C.1]

2. CVS emulates USB PD 3.0 5A Active CableD.4.7.5C 2]

3. CVS emulates USB4 +driver cable (ID Header Product Type = Passive, Cable VDO
indicate Vconn required, TBT3 SVID / Mode supported and mode indicates Active
Cable)[TD.4.7.5.C.3]

E. Procedure:
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If VIF field Type_C_Vconn_Source is NO, CVS verifies the PUT duassource Vconn
for the remainder of the te$iD.4.7.5V.1]
CVStransitions to UnattachesINK with Ra on one CC
CVS waits 5ms
CVS emulates an Active Emarkedble with the first Condition from section D above
CVS verifies PUT presents Rp withinax dcSRC.DRP x maxtDRR D .4.7.5V.2]
CVS transitions to AttachWait.SNK
CVS verifies:
a. PUT keeps Rp attached since sefpr tCCDebouncéTD.4.7.5V.3]
b. PUT removes Rp and presents Rd for tDRPTry + tPDDebounce
[TD.4.7.5V.4]
c. PUT removes Rd and presents RptRbDDebouncg¢TD.4.7.5V.5]
8. CVS verifies PUT and CVS transition to Attached.SRC and Attached.SNK:
a. PUT sources Vbus within tVousON'D .4.7.5V.6]
b. PUT sources current at the level it advertises with T@g@urrent.
[TD.4.7.5V.7]
Vconn_tested = false
If PUT supports USB PD
i. CVS verifies that
01 PUT stabilizes/BuUs before initiating USB PD
communication$TD.4.7.5V.8]
02 CVS and PUT negotiateantract[TD.4.7.5V.9]
ii. If PUT source capabilities include a Max Current > 3 A:
01 CVS verifies that for a PUT_R, it supplies Vconn within
tVconnON([TD.4.7.5V.10|
02Vconn_tested = true
e. If PUT supports USB 3.1 DFP:
i. CVS verifies that:
01 PUT attaches eS8rminationsafter Vbus on anavithin
80ms of Vbus ofiTD.4.7.5V.11]
02 For a PUT_R and not Vconn_tested:
1. It suppliesVCONN within tVCONNON
[TD.4.7.5V.12
2. Vconn_tested = true
03 PUT transmits LFPS within 121ms of attaching eSS
terminationsOR transmits Warm Reset within 2s of attaching
eSSterminationd TD .4.7.5V.13]
04 After eSSterminationsare applied, and prior to PD Enter
Mode negotiation if applicable, the SBU pins on the PUT are
within zZSBUTermination +/20% [TD.4.7.5V.14]
ii. CVS loads 1W on Vconn
iii. CVS waits 1s
f. Else if PUT supports USB 2.0:
i. PUT starts data communications on its D-+fair.[TD.4.7.5V.15]
g. Ifthe PUT is a PUT_V and not Vconn_tested:
i. CVS verifies that for a PUT_R, it supplies Vconn within tVconnON
[TD.4.7.5V.16
9. CVStransitions to Disabled
10. CVSverifies tha PUT transitions t&JnattachedSNK within tSRCDisonnect
a. PUT stops sourcing Vbus within tVbusOFFD .4.7.5V.20]
b. If PUT supports USB 3.1 DFP, it sourced Vconn up until after $tep
[TD.4.7.5V.17)
c. PUT data communication has ceaddd>.4.7.5V.18]
d. PUTattaches Rd on its CC piffd.D.4.7.5V.19]

Nog AN
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The CVS continues the test with step 2, using the next Condition from section D above

TD 4.76 Try.SNK DRP Connect SNKAS Test

E. Purpose:

1.

Verify a Try.SNKPUT transitions to Attache8RCcorrectly withSNKAS

F. Applicability

1.

G. Asserts:
1.

This test is required when VIF field Type_C_State_Machine is DRP and
Type_C_Implements_Try_SNK is YES

TBD

H. Procedure:

1.
2.
3.

4.
5.

10.

11.
12.

13.
14.
15.
16.
17.

18.

CVStransitions to UnattachesiNK
CVS waits 5ms
CVS monitors CCs for Rp and verifies that Bgonnecteavithin max dcSRC.DRP x
max tDRP[TD.4.7.6V.1]
CVS transitions to AttachWait.SNK
CVS verifies that PUT removes Rp and attaches Rd after tCCDeb(itartstions to
Try.SNK)[TD.4.7.5V.2]
CVS transitions to Unattach&NK aftermaxtPDDebouncgthen Unattached.Accessory
aftermin tDRP xmin dcSRC.DRP
If PUT is a PUT_C with Ra on its plugbs
a. Complete step$671 18.
b. Skip to stefdlO.
CVS toggles between Unattached.SNK and Unattached.Accdes@aBRPTry
CVS verifies PUT attaches Rp after CW&8nsitions tdJnattached.SNK for
tPDDebouncéTD.4.7.5V.3]
CVS verifies PUT and CVS transition to Attached.SRC and Attached.SNK after
tPDDebounce
a. PUT sources Vbus within tVbusQmD.4.7.5V.4]
b. If PUT supports PD messaging:
i. PUT and CVS negotiate an explicit contrfED .4.7.5V.5]
c. If PUT supports USB 3.1
i. PUT starts USB communications on its SS pgiifs.4.7.5V.6]
d. If PUT supports USB 2.0
i. PUT starts USB communications on its D+iir[TD.4.7.5V.7]
CVS transitions to Disabled for 750ms
CVS verifies PUT transitions to Unattached.Shiéfore ¥BUSOFF expires
a. PUT data communication has ceaf€f.4.7.5V.8]
If the PUT is not a PUT_R the test is over.
CVS attaches Ra to one CC to appear as an Emarkdelddabthe remainder of the test
Repeat steps-@.
CVS transitions to PoweredAccessory aftexxtCCDebounce
If PUT has VIF field Type_C_Is_Vconn_Powered_Accessory set ta: YES
a. CVS verifies that PUT responds to PD signalif@.4.7.5V.9]
b. CVStransitions to Disabled for 750ms
c. CVS transitions to Unattached.SNK
ElseType C Is Vconn_Powered_Accessory set ta NO
a. CVS transitions to Try.SNK and starts tDRPTry
b. CVS verifies PUT transitions toryWait. SRCafter tPDDebounce
[TD.4.7.5V.1Q
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19. Repeat step$0-12.

All DRPsTests

These tests are f&fSB TypeC Connectors that implement thkSB TypeC DRP Connection State Diagram in
Figure 416 and variations shown in FigurelZ. USBType-C Chargersaand DFPs that Sin#tre required to pass
these tests.

TD 4.8.1 DRP Connect Audio Accessory Test

A. Purpose:
1. This test verifies that a DRP can connect withAudio Accessory according to tb&B
Type-C spec requirements.
B. Applicability:
1. This testis required for a PUT_R with VIF field Type_C_State Machine is &P
Captive_Cable is NO
C. Asserts
1. 45.2.2.6.2#2
2. 4522.181#13
3. 4522.82#
4, 452.2.5.1#15
5. 45.2.2.5.2#1
D. Procedure:
1. CVSpresent an Audio Accessory by terminating CC piith Ra
2. CVSverifiesPUT transitions to UnattachesRCwithin tDRPT (dcSRCDRP x tDRP)
[TD.4.8.1V.]]
3. If VIF field Type_C_Supports_Audio_Accsxy is YES:
a. CVSverifiesPUT transition to AudioAccessory withit€CDebounce
i. The PUT reconfigures its pins as defined in Appendix A
[TD.4.8.1V.2]
ii. The PUT does not drivéBusor VCONN[TD.4.8.1V.2]
ii. If the PUT sinks current ov&fBus, it shall not be more than 500mA
[TD.4.8.1V.3]
iv. The PUT applies Rpn at least one C{ID.4.8.1V.4]
4. If VIF field Type_C_Supports_Audio_Accessdg/NO:
a. Wait tAMETimeout
b. CVS verifies that no Attached state is reachéf .4.8.1V.5]
5. CVStransitions to Disabled
6. If VIF field Type_C_Supports_Audio_Accessory is YES:
a. CVSverifies PUT transitions to Unattach&RC or Disabledvithin
tCCDebounce.
i. PUT CCs are terminated with Rp or not termindfed.4.8.1V.6]

TD 4.8.2 DRP Connect Debug Accessory Test

A. Purpose:
1. This test verifies that a DRP can connect to a Debug Acceas@ppropriate.
B. Applicability:
1. This test is applicable when VIF field Type_C_State Machine set todDRP
Captive_Cable is NO
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C. Asserts
1. 45.2.2.85.1#1-3
2. 45.33.B.2#2
3. 45.22.D.1#2
D. Procedure:
1. CVS present ®TS (Debug and Test Accessory) Shmkterminating CC pinwith Rd
2. CVS verifiesPUT transitions to Unattache®RCwithin tDRPT (dcSRCDRP x tDRP)
[TD.4.8.2V.]]
3. If VIF field Type_C_Is_DebugTarget SRC is YES:
a. CVS verifies PUT sources Vbus after tCCDebounce and within tVbusON.
[TD.4.8.2V.2]
4. Else f VIF field Type_C _Is Debugrarget SRC is NOor not defined
a. CVS verifiesPUT does not source Vbus aft&@CDebounce expires.
[TD.4.8.2V.3]

TD 4.8.3 DRP Connec¥Vconn Accessoryest

A. Purpose:
1. Verify DRPthatsupports Alternate Modedtaches to & CONN powered Accessory as
described in the spec
B. Applicability:
1. This testis applicable when VIF field Type_C_State_Machine set todddP
Captive_Cable is NO
C. Asserts
1. See TD 4.8
D. Procedure:
1. CVSpresents 1 CC pin in the vRa range and one in rRd likeaN powered
Accessory.
2. CVS verifies the PUT transitions to Unattached.SRC withiRPi (dcSRCDRP x
tDRP). [TD.4.8.3V.]]
3. If VIF field Type_C ImplementsTry_SNK is YES:
a. CVS verifies
i. PUT transitions to Try.SNK within tCCDebounfED .4.8.3V.2]
ii. PUT transitions to TryWait.SRC within tTryCCDebounce + tDRPTry
after entering Try.SNKTD.4.8.3V.3]
4. CVSverifies thatPUT transitions to Attached.SRC
a. If VIF field Type_C Implements Try_SNKis YES:
i. PUT sources Vbus after tTryCCDebounce and baftmegCCDebounce
+ tVbusON expire$TD.4.8.3V 4]
b. If VIF field Type_C Implements Try_SNK is NO:
i. PUT souresVBus aftertCCDebounce and befot€CDebounce +
tVBUSON expire§ TD.4.8.3V.5]
c. PUT advertise¥Bus capability over R§TD.4.8.3V.6]
d. If the PUT supports PD:
i. PUT and CVS negotiate an explicit contrftD.4.8.3V.7]
e. Ifthe PUTisa PUT_V:
i. PUT sources Vconwithin tVconnON|[TD.4.8.3V.8]
ii. If PUT has VIF field Attempts_Discov_SOP set to YES:
01 PUT initiates Alternate Mode discovery with Structured
VDMs [TD.4.8.3V.9]
5. CVStransitions to Disabled
6. CVSverifies the PUT transitions to Unattach®NK within tSRCDisconnect
a. PUT stops sourcing CONN within tVCoNNOFF[TD.4.8.3V.1(0]
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b. PUT stops sourcing Vbus within tVbusOFFD.4.8.3V.11]]
c. PUT attaches Rd on its CCED.4.8.3V.12]

SourceCapableTests

These tests are for atySB TypeC connector that is capable of operating &arce Some tests are for
connectors that support specific uses like USB PD or legacy connections. Read each testipdguosiécability
carefully to determine if the test applies.

If the DUT VIF field Type_C_State_Machine is SNideither PD_Port_Type is 1 (Consumer/Provider)
Accepts_ PR_Swap_As_SrcYES or Accept_PR_Swap_As_Snk is Y,HS$e following SourceCapable Tests are
potentally applicable(also review individual test applicability rules)

The CVS and PUT swapitial roles in each test to connect up to Attached.SRC and Attached. B\t

the CVS initiates PR_Swagndto transition the PUT into Attached.SREor PUT V, the CVS will

perform aPD Vconn _Swap requeso that PUT is sourcing Vconiror a PUT with VIF field
Type_C_Can_Act_as_Host set to YES, the CVS will perform a DR_Swap so that the PUT is in DFP state.
The CVS verifies that all swaps initated at the beginning of the test are accepted withirth&08VS

follows the test steps in each test from the point that the PUT enters AttachedS8®Ghat this type of
product scheme is discouraged since it willydeferexpectation that the product will charge a dead

battery.

TD 49.1 SourceSuspend Test

A. Purpose:
1. Verify a Sourcethat continues sourcingsus during suspend also continues sourcing
V CONN.
B. Applicability:

1. This testis applicable when VIF field Type_C_Can_Act_as Hostis YES and
Host_Suspend_SupportedrES andthe PUT is a PUT_V
C. Asserts:
1. 4.6.1.2#1
D. Procedure:
1. CVS transitions to Unattached.SNK
2. CVS presents Ra on one CC for the duration of theatebsimulate an Emarked Active
Cable connected on the CC.
3. CVS and PUT transition through Ty Connection States to Attached.SNK and
Attached.SRC
CVS verifies that the PUT sources Vconn within tVconn0.4.9.1V.1]
CVSsinks100mW overVCONN
If PUT is USB 31 capable:
a. CVSand PUT link to UO.

oak
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b. TheOperatorsuspends the linksing whatever method is availabliéthe PUT
is attached to a PC, the Operator cliakdSB3CV prompt
c. CVSverifies that
i. The CVS and PUT entered SUSPENID .4.9.1V.2]
ii. Ifthe PUT still provide&/BUS, it must also continue to SOUrge&EONN
[TD.4.9.1V.3]
d. The Operator resumes the link using whatever method is available.
7. If PUT is USB 2.0 capable:
a. CVSand PUT enter HS/FS/LS Default state.
b. TheOperatorsuspends the linksing whatever method is available. If the PUT
is attached to a PC, ti@peratorclicksa USB31CV prompt
c. CVS verifies that:
i. The CVS and PUT entered SUSPENID .4.9.1V .4]
ii. If the PUT still provide®/BuUs, it must also continue to SourgeoNN
[TD.4.9.1V.5]
d. The Operator resumes the link using whatever method is available.

TD 49.2 USB Type-C Current Advertisement Test

A. Purpose:
1. Verify aUSB TypeC PUT advertises an Rp value in the legal range
2. Verify a USB TypeC and PD PUT advertises an Rp of at least 1.5 A while a contract
exists.
B. Applicability:
1. This test is applicable when VIF field Type_C_State Machine is DRP or SRC
C. Assert:
4.6#1
4.6.2.1#4
4.6.2.2#1
4.6.2.3#1,2
4.6.2.4#3
4.7#8
4.8.1#14
4.81.1#2
4.8.2#1
10. 4.84#2
D. Procedure:
1. CVStransitions to Unattache®NK
2. CVSverifies that PUTapplies Rp at a voltage range within vR&B or vRd1.5 or vRd
3.0range[TD.4.9.2V.1]
3. CVS and PUT transition into Attached.SNK and Attached.SRC
4. Wait tVbusON
5. fVIF field BC_1_2_Support iis 1 (ACharging Pc
a. Ifthe BC 1.2 PUT is capable of providing 1.5@YS verifiesRpisin the vRd
1.5 or vRd3.0 range[TD.4.9.2V.2]
6. If the PUT supports USB PD
a. CVS adds one C&rminating Ra
b. CVS disables any USB PD transmission.
c. CVSreads PUT Source Capabilities
i. ForaPUT_R:
01 CVS verifies no Source PDOs advertise more than 3
A current.[TD.4.9.2V.3]

CoNoOrwNE
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i. If thePUT 5VPDO reports a max current of 3 A or higher:
01 CVS checksRp is in he vRd3.0 range
[TD.4.9.2V 4]
iii. ELSEIf the PUT 5V PDO reports a max current of 1.5 A or higher
01 CVS checksRp is in the vRdl.5range
[TD.4.9.2V.5]
iv. ELSE If the PUT 5V PDO reports a max current of default or higher:
01 CVSchecksRp is in the VRAUSB range.
[TD.4.9.2V.6]
CVS transitions to Disabled
Wait 750ms.
CVS transitions to Unattached.SNK and applies Ra on one CC.
CVS and PUT transition to Attached.SNK and Attached.SRC.
CVS enables USB PD SOP and SOP® transmis
Fora PUT_R:
i. CVSresponds to PUT Discover Identity as a cable with a max current
of 3A.
ii. CVS verifies that PUT advertises Source Capabilities with a max
current of3 A or less[TD.4.9.2V.7]
j.  CVSverifies
i. CVSand PUTsuccessfully negotiaten Explicit Contract (5\at max
currentadvertisedl [TD.4.9.2V.§]
ii. PUT advertiseRpin the 1.5 A or 3.0 A rang¢TD.4.9.2V.9]

e NSNS

TD 49.3 SourcePR_Swap Test

A. Purpose:
1. Verify a PUT with PD PR_Swagupport follows specification requirements
B. Applicability:
1. This test is applicable if VIfield Accepts PR_Swap_As_Sikset to YES
C. Asserts:
1. 4522518247
2. 45.2.2.82#7,8
D. Data Conditions:
1. PUT supports USB 3.as DFFTD.4.9.3C.1]
2. PUT supports USR.0as DFFATD.4.9.3C.2]
E. Procedure:
1. CVStransitions to Unattache®NK
2. Fora PUT_R, CVS terminates one CC pin with Ra for the duration of th€éSt.
emulates an Emarkéctive Cable on the CC terminated with Ra.
3. CVSverifies PUT transitions to Attach&RC[TD.4.9.3V.1]
4. CVStransitions to Attache8NK.
5. CVS and PUTinitiate the next PUT supportddata Conditiomaboveif applicable
Note: Oncdahe CVS and PUT hawestablishedJSB Data communications, tl@perator
maintains packet traffic between CVS and PUT via GetDescriptor() every 50ms through
USB3CV.
CVS verifies GetDescriptors are completed throughout th¢ ¥&s14.9.3V.2]
CVSinitiates and together with PUT completes PD PR_Swap request
CVS verifies
a. PUT terminates the CC to ground through[R®.4.9.3V.3]
b. PUT maintains data rold D.4.9.3V 4]

o
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c. PUT stops supplyinysus[TD.4.9.3V.5]
d. PUT_V maintainsVcoNN supply[TD.4.9.3V.6]
9. CVStransitions to Disabled
10. CVSverifies PUT transitions to Unattachbdfore ¥ BUSOFF
a. If Type_C_State_Machine is SRC, CVS verifies PUT applies Rp
[TD.4.9.3V.7]
b. If Type_C_State Machinis DRP or SNK, CVS verifies PUT applied Rd
[TD.4.9.3V.8]
11. CVScontinues to Step dntil all PUT supportedata Conditios are exhausted

TD 4.9.4 SourceVCONN Swap Test

A. Purpose:
1. Verifies a PUT that supports PD implement@ONN swap according to requirements
B. Applicability:

1. This testis applicabl® a PUT_VwhenVIF field VCONN_Swap_To_Off Supporteds

YES
C. Asserts:

1. 45.2.2.8.1#12

2. 45.2.2.8.1#13

3. 4.5.2.2.8.1#14

D. Conditions:

1. CVS emulates USB PD Passive Cal®.4.9.4C.1]

1. CVS emulates USB PD Active CalleD.4.9.4C.2]

2. CVS emulates USB4 rériver cable (ID Header Product Type = Passive, Cable VDO
indicate Vconn required, TBT3 SVID / Mode supported and mode iredidattive
Cable)[TD.4.9.4C.3]

E. Procedure:

1. CVStransitions to Unattache®NK

2. Fora PUT_R, CVS terminates one CC pin with Ra for the duration of the test

3. CVSverifies

a. PUT transitions to Attache8RC[TD.4.9.4.V.1]
b. PUT sources Vconn within tVconnON'D.4.9.4V.2]

4. CVStransitions to Attache8NK

5. CVS and PUT complete tHeD VCONN_Swap request

6. If Condition 2 or 3 and the port supports USB 3.2 data, CVS verifies the PUT sources
Vconn wntil after the CVS transmits PS_ROYD.4.9.4.V.5]

7. If the PUT was sourcingyCONN when CVS initiated the swap reques¥y/S verifiesthe
PUT stops sourcingy CONN within tVCONNOFF after theCVS transmitsPS_RDY
[TD.4.9.4V.3]

8. If VIF field VCONN_Swap_To_On_Supported is YES:

a. CVS and PUTcompletethe PDVCONN_Swap request
b. CVSverifies the PUT starts sourcidcONN before sending PS_RDY
[TD.4.9.4V.4]
c. If Condition 2 or 3 and the port supports USB 3.2:
i. CVS waits 1s
ii. CVS transitions to Disabled
iii. CVS verifiesthe PUT sourced Vconn until after step 8.c.ii
[TD.4.9.4V.6]

TD 49.5 SourceAlternate Modes Test
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B.

C.

Purpose:
1. Verifiesa Sourcesupports Alternate Modes according to requirements
Applicability:
1. Test only applies to PUTs that support PD and Alternate Masl@wdicated by VIF
fields Type_C _Is_Alt Mode_ Controlleset toYES
Asserts:
E.1#13
E.2#1
E.2.1#14
E.2.2#14,6
E.2.2#5
. E3#1
CVS Supported Alternate Modes:
1. DisplayPort
a. Port Capability: 11b
b. Receptacle Indication: 1
c. USB 2.0 Signaling Not Used: 0
d. DP SinkDevice Pin Assignments Supported: @0000b
e. DP Source Device Pin Assignments Supported: 00011100b
Data Conditions:

1. PUT supports USB 2.as DFFTD.4.9.5C.1]

2. PUT supports USB 2.8s DFF[TD.4.9.5C.2]

3. PUT does not support USB data as Hd$).4.9.5C.3]

Procedure:

1. CVS verifies VIF field Type_C_Can_Act_As_Hostis YEED.4.9.5V.1] (NOTE:
Data Condition 3 is required so that products who set this field incorrectly will run the
test and fail this step)

2. CVStransitions to UnattachesINK

3. CVS attaches Ra tane CC for the duration of the test

4. CVSverifies:

a. PUT transitions téttachWaitSRCfor tCCDebounc¢TD.4.9.5V.2]

b. PUT transitions to Attache8RC[TD.4.9.5V.3]

CVStransitions to Attache8NK
CVS exposes a USB data interface using the next relevant Data Condition from above.
Note: Oncehe CVS and PUT hawestablishedJSB Data communications, ti@perator
maintains packet traffibetween CVS anBUT via GetDescriptor() every 50rttsough
USB3CV. CVS verifies GetDescriptors are completed throughout the test, unless in USB
3.1 data condition and PUT has sent Enter Mode for a mode which uses all RX/TX pins
[TD.4.9.5V.4]
8. CVSandPUT complete PD Explicit Power Contract.
9. CVSverifiesPUT does not send any Structured VDMs used for Alternate Modes
discovery during PD Explicit Power Contramgotiation[TD.4.9.5V.5]
10. CVSresponds to all standard VDM requests viMS SupportedilternateMode 1 info
11. If PUTsends Enter Mode
a. CVStransitions to Alternate Mode 1 and ACKs the host.
b. CVSverifies:
i. PUT follows all electrical constraints for SBU and any reconfigured
pins(i.e. USB Safe Stated)ID.4.9.5V.6]
ii. ForaPUT_R,itfollows all electrical constraints ¥6CONN
[TD.4.9.5V.7]
c. CVStransitions to Disabled.
d. CVSverifiesPUT transition to Unattacldevithin tSRCDisconnect
i. If Type_C_State Machinis DRP, CVS verifies PUT applies Rd
[TD.4.9.5V.8]

oukrwnpE
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ii. If Type_C_State Machine is SRC, CVS verifies PUT applies Rp
[TD.4.9.5V.9]
iii. PUT stops sourcinyBus within tVBUSOFF[TD.4.9.5V.10]
iv. Fora PUT_R, istops sourciny CONN within tVCONNOFF
[TD.4.9.5V.1]]
12. Continue to step 1 with ne&tVS Supportediliternate Mode
13. Continue to step 1 with next Data Condition.

Sink-CapableTests

These tests are forldSB TypeC connector that is capable of operating &rik. Some tests are for connectors
that supporspecific uses lik&JSB PD, Alternate Modegegacy connections or that use batteri@ead each test
purpose carefully to determine if the test applies.

If the DUT VIF field Type_C_State_Machine is SRC and either PD_Port_Type is 2 (Provider/Consumer) or
Accepts PR_Swap_As_Srcis YES or Accepts_PR_Swap_As_Snk ighéEfBllowing SinkCapable Tests are
potentially applicable (also review individual test applicability rules)

The CVS and PUT swap rolesaach test to connect up to Attached.SNK and Attached.SRC. Then the CVS
initiates PR_Swap to transition the PUT into Attached.SRKt PUT_V, the CVS will perform a PD
Vconn_Swap request so that CVSat sourcing Vconn.For a PUT with VIF field
Type_C_Can_Act_as_Device set to YES, the CVS will perform a DR_Swap to enter the UFPIstate.

CVS verifies that all swaps initated at the beginning of the test are accepted withirh#0SVS follows the

test steps in each tefsom the point that the PUT enters Attached<SN-or the CVS follows the test steps
starting at step C.14.

TD 410.1 Sink Power SukStates Test

A. Purpose:
1. Verify a SinkusesUSB TypeC Current for initial power handshake
B. Applicability:
1. Testis applicable when VIF field Type_C_State_Machine is DRP or SNK
C. Asserts:
4.5.2.3#1,2
45.2.3.1.1#1,2
4.5.2.3.1.2#13
45.2.3.2.1#1,2
4.5.2.3.2.2#13
45.2.3.3.1#1,2
45.2.3.3.2#-3
4.6#1
. 4.6.2.1#16
D. Procedure:
1. CVS presents Srminationsand D+/D
2. CVStransitions to Unattached.SRfate with vRd in vVRAUSB range.

CENOOR~WNE
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11.
12.

13.
14.

15.
16.

17.
18.

19.
20.
21.
22.

23.

24,

TheCVSand PUT linkto AttachedSRCandAttachedSNK. NOTE: CVS waits
sufficiently after Attached.SNK detected assure a TryC PUT is securely in
Attached.SNK.
If Type _C_Power_Source = UFP-powered) or 2 (Both), CVS saves default USB
power according to PUT type
a. If Type C Can_Act As Device is YES and Type_C_Device_Speed is HS,
default USB power is 100 mA.
b. If Type_C Can_Act_As Device is YES and Type_C_Device_Speed is SS or
above, default USB power is 150 mA
c. If Type _C_Can_Act As Device is NO, default USB power is 5@0 m
If Type_C_Power_Source = &xternallypowered), CVS verifies PUT drawsl mA
for thedurationof the test.[TD.4.10.1V.1]
CVS verifies the PUT draws no more than default USB pasireze step 3.
[TD.4.10.1V.2]
CVStransitions vRdo vRd-1.5 range
CVS verifies
a. ThePUTdraws no more than default USB power before tRIbDebounce.
[TD.4.10.1V.3]
b. The PUT draws no more than 1.5 amafter max tPDDebounce
[TD.4.10.1V.4]
CVStransitions vRd to VRSB range
CVS verifies
a. ThePUT drawsno more than default USB powafter maxtSinkAd;.
[TD.4.10.1V.5]
CVStransitions vRd to vR®.0 range
CVS verifies
a. The PUTdraws no more than default USB povibeforemin tPDDebounce.
[TD.4.10.1V.6]
b. The PUT draws no more than &afhps after max tPDDebounce
[TD.4.10.1V.7]
CVStransitions vRd to vRd..5 range
CVS verifies
a. ThePUT draws no more than 1.5 amgfter maxtSinkAdj.[TD.4.10.1V.8]
CVStransitions vRd to vR®.0 range
CVS verifies
a. The PUTdraws no more than 1.5 amps before tRBDebounce
[TD.4.10.1V.9
b. The PUT draws no more than 3.0 anafter maxtPDDebounce
[TD.4.10.1V.10Q|
CVStransitions vRd to VRAUSB range
CVS verifies
a. The PUTdraws no more than default USB povedier maxtSinkAdj.
[TD.4.10.1V.1]]
CVStransitions to Disabled for 200ms.
CVS presents Sterminationsand D+/D
CVStransitions to Unattache®8RCwith vRd in the vRdl.5 range.
TheCVSand PUT link to Attache@RCand AttachedNK. NOTE: CVS waits
sufficiently after Attached.SNK detected to assure a Try.SRC PUT is securely in
Attached.SNK.
CVS verifies
a. The PUT does natraw more than defaullSB power for mintPDDebounce.
[TD.4.10.1V.12]
b. The PUT draws nmore than 1.5 ampafter max tPDDebounce.
[TD.4.10.1V.13
If PUT supports USB 3.1 as a device:
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a. CVS enumerates the PUWlBviceat USB 3.1 Gen 1 spestbpping short of
setting a configuration
b. For each configuration discovered during enumeratfahe confguration
bMaxPower field is greater than OVS verifiesthatthe PUT draws no more
than150 mA [TD.4.10.1V.14]
c. CVS removesSterminations
25. If PUT supports USB 2.0 as a device
a. CVS enumerates the PUT device at USBstdpping short of setting a
configuration
b. For each configuration discovered during enumeration, if the configuration
bMaxPower field is greater than 0, CVS verifies that the PUT draws no more
than100 mA [TD.4.10.1V.15|
26. CVStransitions to Disabled for 200ms.
27. CVS presents S&rminationsand D+/D
28. CVStransitions to Unattache8iRCwith vRd in the vRel3.0 range
29. CVSand PUT link to Attache@RCand AttacheSNK
30. CVSverifies
a. The PUT draws no more than default USB polfiore mintPDDéebounce.
[TD.4.10.1V.16]
b. The PUT draws no more than 3.0 amafter max tPDDebounce
[TD.4.10.1V.17]
31. If PUT supports USB 3.1 as a device
a. CVS enumerates the PUT device at USB 3.1 Gen 1 stepping short of
setting a configuration
b. For each configuration discovered during enumeration, if the configuration
bMaxPower field is greater than 0, CVS verifies that the PUT draws no more
than150 mA [TD.4.10.1V.1§]
c. CVSremovesSterminations
32. If PUT supports USB 2.0 as a device
a. CVS enumerates the PUT device at USB 20pping short of setting a
configuration
b. For each configuration discovered during enumeration, if the configuration
bMaxPower field is greater than 0, CVS verifies that the PUT drawsone m
than100 mA [TD.4.10.1V.19]

TD 410.2 Sink Power Precedence Test

A. Purpose:
1. Verify a port receiving power negotiations from multiple avenues uses the correct
precedence requirements

B. Applicability:

1. This testis applicable when VIF field Type_C_State_Machine is DRP or SNK
C. Asserts

1. 4.6#24

2. 4.6.2.1#2

D. Procedure:

1. CVStransitions to Unattache8RCadvertisinguSB Default Current with Rp.
2. CVSand PUT transition to Attached.SRC and Attached.SNK
3. Fora PUT_R, CVS emulates an Emarker cable capable of supporting 5A.
4. If the PUT Supports USB 245 a device

a. CVS enumerates the PUT device at HS

b. For the first configuration discovered during enumeratievsS sends

SetConfiguration(iConfiguration)
c. If Type_ C_Power_Source = (Externallypowered) CVS verifies:
i. The PUT draws 1 mAover Vbus[TD.4.10.2V.1]
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ii. USB configuration bmAttributes bit D6 is set1dTD.4.10.2V.2]
iii. USB configuration field bMaRower is set to 0TD.4.10.2V.3]
d. If Type_C_Power_Source = WEP-powered), CVS Verifies:

i. The PUT draws no more than the maximum power consumption
indicated in the bMaxPower fielflTD.4.10.2V.4]

ii. USB configuration bmAttributes bit D6 is set t¢TD.4.10.2V.5]

iii. USB configuration field bMaxPower is greater than O
[TD.4.10.2V.6]

e. If Type_C_Power_Source = 2 (BtICVS verifies:

i. If USB configuration field bMaxPowaes set to Qthe PUT draws 1
mA over Vbus[TD.4.10.2V.7]

ii. If USB configuration field bMaxPowes set greater thad, the PUT
draws no more than the maximum power consumption indicated in the
bMaxPowerField[TD.4.10.2V.8]

f. Continue to step 4.and use the next configuration. After the last configuration,
continueto the next step.
5 fVvVIF field BC_1_ 2 Supports is 1 (fAPortable I
a. CVS verifies it detects VDP_SRC on D+ within[Td.4.10.2V.9]
b. CVSprovidesVDM_SRC on D while VDP_SRC is present
c. CVSverifiesSinkdraws current withiBC 1.2power requirements.
[TD.4.10.2V.1Q]

6. CVSadvertises VRe.0 on its Rp.

7. CVSverifies theSinkdraws up to 3 [TD.4.10.2V.11]

8. CVStransitions to Disabled for 200ms.

9. CVStransitions to Unattached.SRC with Rp in the ¥BR8B range
10. CVSand PUT transition to Attached.SRC and Attached.SNK
11. If the PUT supports USB 34ds a device

a. CVS enumerates the PUT device at USB 3.1 Gen 1 speed.

b. For the first configuration discovered during enumerat@viS sends
SetConfiguration(iConfiguration)

c. If Type_C_Power_Source = &xternallypowered), CVS verifies:

i. The PUT draws: 1 mAover Vbus[TD.4.10.2V.12)

ii. USB configuration bmAttributelit D6 is set to 1TD.4.10.2V.13]

iii. USB configuration field bMaxPower is set tg DD .4.10.2V.14]

d. If Type_C_Power_Source = UEP-powered), CVS Verifies:

i. The PUT draws no more than the maximum power consumption
indicated in the bMaxPower fielTD.4.102.V.15|

ii. USB configuration bmAttributes bit D6 is set t¢ 0D.4.10.2V.16|

iii. USB configuration field bMaxPower is greater than O
[TD.4.10.2V.17]

e. If Type_C_Power_Source = 2 (Both), CVS verifies:

i. If USB configuration field bMaxPower is set to 0, the PUT drawis
mA over Vbus[TD.4.10.2V.18]

ii. If USB configuration field bMaxPower is set greater than 0, the PUT
draws no more than the maximum power consumption indicated in the
bMaxPowerField[TD.4.10.2V.19]

f. Continue to step 4.&4nd use the nexbnfiguration. After the last configuration,
continue to the next step.
12. If the PUT supports BC 1.2:
a. CVS verifies it detects VDP_SRC on D+ within[T1D.4.10.2V.20]
b. CVS provides VDM_SRC on Dwhile VDP_SRC is present
c. CVSverifiesSinkdraws current withi BC 1.2 power requirements.
[TD.4.10.2V.2]]
13. CVSadvertises VR¢.0 on its Rp.
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14. CVSverifies theSinkdraws up to A [TD.4.10.2V.22]
15. If the PUT supports USB PD:
a. CVSadvertisevyRd-1.5 on its Rp and a Source CapabilifRBO with 5V 1.5A
b. CVSverifies
i. PUT and CVS establish a contr@€D.4.10.2V.23]
ii. After tSinkAdj expires the PUT draws no more than 1.5A
[TD.4.10.2V.24]
c. If PUT supports USB 3.1 as a device:
i. CVS sends Warm Reset and enumerates the PUT device
ii. For each configuration discovered during enumerafdrs verifies:

01 The configuration bmAttributes bit D6 is set to 1
[TD.4.10.2V.25
02 The configuration bMaxPower field is set to 0

[TD.4.10.2V.26]
iii. CVS ranovesSSterminations
d. If PUT supports USB 2.0 as a device:
i. CVS resets and enumerates the PUT device at USB 2.0.
ii. For each configuration discovered during enumerafis verifies:

01 The configuration bmAttributes bit D6 is set to 1
[TD.4.10.2V.27]
02 The configuréion bMaxpower field is set to O

[TD.4.10.2V.29]
e. CVSadvertises VR@.00on its Rp
f.  CVSverifies theSink doesnotdraw more thai.5A currentafter tSinkAdj+
500msexpires [TD.4.10.2V.29
g. CVStransmits a PD Hard Reset.
h. CVS advertises VRSB on its Rp
i. CVS does not communicate via PD messaging after Hard Reddéd+/D
terminationsare present
j.  CVSverifies
i. If Type_C_Can_Act As Device is YES and Type_C_Device_Speed is
HS, CVS verifies thaPUT sinksno more thari00 mAafter tSinkAdj
[TD.4.10.2V.3(]
i. If Type_C_Can_Act _As_Device is YES and Type_C_Device_Speed is
SS or aboveCVS verifies thaPUT sinksno more thari50 mAafter
tSinkAdj.[TD.4.10.2V.3]]
iii. If Type_C_Can_Act_As_Device is N@VS verifies thaPUT sinks
no more thars00 mAafter tSinkAdj.[TD.4.10.2V.32]

TD 4.10.3 Sink Suspend Test

A. Purpose:
1. Verify a PUT correctly draws power during suspend state
B. Applicability:
1. This testis applicable whdyoth of the following are true:
a. VIF field Type_C_State Machine is DRP or SNK,RID_Port_Types 2
(Provider/Consumer).
b. VIFfield Type_C_Can_Act_As Device is YES
C. Asserts:
1. 4.6.1.1#1
D. Procedure:
1. CVStransitions to Unattache®RC
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2.
3.

No o

10.
11.

12.

13.

CVS and PUT transition to Attached.SRC and Attached.SNK
If the PUT is USB 3.1 Capable:
a. CVSpresents ssngstxterminations
b. CVSbringsPUT through the LinkJp Initialization Sequencf.1S) as defined
in the USB 3.1 Link Test Specification to UO.
CVS suspends the PUT to U3 with SetPortFeature(PLS=U3)
CVS verifies the PUT is in suspendtil step 3.H{TD.4.10.3V.1]
Wait 1 second
If the PUT implements BC 1.2 as a sink, CVS verifies the PUT draws suspend
current up to 100mATD.4.103.V.2]
g. Else,CVSverifies the PUT draws suspend current as defined in the USB 3.1
and 2.0 spec$TD.4.103.V.3]
h. CVSremoves ssrx, sstx.
If the PUT is USB 2.0 Capable:
CVSbrings PUT to the HS/FS/LS Default state.
CVSsuspends PUT.
CVS verifies the PUT is in suspend umstiép 5/TD.4.103.V.4]
Wait 1 second.
If the PUT implements BC 1.2 as a sink, CVS verifies the PUT draws suspend
current up to 100mA.TD.4.103.V.5]
f. Else,CVSverifies the PUT draws suspend current as defined in the USB 2.0
Spec[TD.4.103.V.6]
CVStransitions to Disabled
CVStransitions to UnattachegRCadvertisingvRd-1.5with Rp
If the PUT is USB 3.1 Capable:
a. CVSpresents ssrx, sstg&rminationsandbrings a3.1 PUT through the LIS to
uo.
CVSsuspends the PUT to U3 with SetPortFeature(PLS=U3)
CVS verifies the PUT is in suspend until step[7H.4.10.3V.7]
Wait 1 second
CVS verifies the PUT draws suspend current up to 1.5 afii3.4.10.3V.§]
CVSremoves ssrx, ssterminations
If the PUT is USB 2.0 Capable:
a. CVSbrings PUT to the HS/FS/LS Default state.
b. CVSsuspends PUT.
c. CVS verifies the PUT is in suspend until stepl®.4.10.3V.9]
d. Wait 1 second
e. CVSverifies the PUT draws suspend current up to 1.5 afiji3.4.10.3V.10|
CVStransitions to Disabled
CVStransitions to UnattachegRCadvertisingvRd-3.0 with Rp
If the PUT is USB 3.1 Capable:
CVS present ssrx, ssterminationsandbrings a 3.1 PUT through the LIS to UO.
CVS suspends the PUT to U3 with SetPortFeature(PLS=U3)
CVS verifies the PUT is in suspend until step 110.4.10.3V.11]
Wait 1 second
CVS verifies the PUT draws suspend current up to 3 afiiji3.4.10.3V.12]
CVSremoves ssrx, ssterminations
If the PUT is USB 2.0 Capable:
a. CVSbrings PUT to the HS/FS/LS Default state.
b. CVStransitions PUT to SUSPEND.
c. CVS verifies PUT is in suspend until step[T3.4.10.3V.13]
d. Wait 1 second
e. CVSverifies the PUT draws suspend current up to 3 afiji3.4.10.3V.14]
CVStransitions to Disabled

~o o0
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If the PUT is PD Capabile:

a. If VIF field Type_C_Port_On_Hub is YE&VS prompts the test operator to
enter the number of DFP ports on the hub, and CVS notes the number as
nHubDFP. CVS then saves pSuspend = 25 + (25 * min(4, nHubDFP)) mW.

b. Else CVS saves pSuspend = 25 mW.

CVStransitions to Unattache8RCadvertisingvRd-3.0with Rp
CVS negotiates largest current draw contract available from SinkvAtHTPD.
CVS indicates irts Source Capabilities that it supports USB Suspend.
Note: If the PUT is USB 3.1 capablein stepl4b concurrently td4.c.i, or the
PUT may drop to eSS.Disabled since it does not see a link partner.
e. Ifthe PUT is USB 3.1apable:
i. CVSpresents serminationsandbrings a 3.1 PUT through the LIS to
uo.
ii. CVSsuspends PUT to U3 with SetPortFeature(PLS=U3)
iii. CVS verifies the PUT is in spend until the end of test
[TD.4.10.3V.15
iv. CVSverifies PUT drawgpower<= pSuspendTD.4.10.3V.16]
f. Ifthe PUT is USB 2.0 capable:
i. CVSbrings PUT to the HS/FS/LS Default state.
ii. CVStransitions PUT to SUSPEND
iii. CVS verifies PUT is in suspend until tead of tesfTD.4.10.3V.17]
iv. Wait 1 second
v. CVSverifies PUT drawpower<= pSuspendlTD.4.10.3V.18§]

oo

SinkPR_Swap Test

A. Purpose:
1. Verify that a Sink and Source Capable PUT transitions between Sink and Source

correctly according t&JSB Type-C Connection State Machine

B. Applicability:
1. This testis applicable when VIF field Accepts_PR_Swap_As_Snk is YES

C. Asserts:

1. 4.5.2.2.51#47

2. 45.2.2.52#2-3

3. 45.2.28.1#3,11
D. Data Conditions:

1.
2.

PUT supports USB 3.4s UFFA[TD.4.10.4C.1]
PUT supports USB 2.8s UFPA[TD.4.10.4C.2]

E. Procedure:

ouk~wnpE

N

CVS transitions to Unattache®RC
For a PUT_R, CVS terminates one CC pin with Ra for the duration ¢éshe
CVS verifies PUT transitions to Unattach&K for tCCDebounc¢TD.4.10.4V.1]
CVStransitions to Attache8RC
CVS verifies PUT transitions to Attacheé@NK. [TD.4.10.4V.2]
CVSand PUT initiate the neX@UT supported Data Condition aboif@pplicable Note:
CVS maintains traffic with PUT by sending GetDescriptor() every 50ms
CVS verifies that GetDescriptors() are completed until steprDL4.10.4V.3]
CVSinitiates and together with PUT completes PD PR_SviNgte:Please retry if PUT
responds with Wait message for up to 10 seconds
CVS verifies

a. PUT sourcesurrentand asserts Rpn theCC pin connected to the cable

[TD.4.10.4V.4]
b. For a PUT_R itdoes not sourcéconn. [TD.4.10.4V.5]
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c. PUT maintains its data ro[@ D .4.10.4V.6]
10. CVS waits 500ms
11. CVStransitions to Disabled
12. CVSverifiesPUT transitions to Unattachexdthin tDetach
a. If Type C_State Machinis SRC, CVS verifies that Rp is applied
[TD.4.10.4V.7]
b. If Type_C_State Machine BRP orSNK, CVS verifies that Rd is applied
[TD.4.10.4V.8]
c. PUT stops sourcinyBus within tVBUSOFF (Vbus reaches vSafeQV)
[TD.4.10.4V.9]
13. Continue to step one until aupported Data Conditions are exhausted.

TD 4.10.5 SinkVCONN_Swap Test
A. Purpose:
1. Verify a port sourcing/ CONN removes it acaaling to spec requirements.
B. Applicability:
1. This test is applicable wheéAF field VCONN_Swap_To_On_Supported is YES
C. Assert:

1. 45.2.2.5.1#8

2. 45.2.2.5.1#9

3. 4.5.2.25.1#10

D. Conditions

1. CVS emulates USB PD Passive Cal®.4.10.5C.1]

2. CVS emulates USB PD Active CalleD.4.10.5C.2]

3. CVS emulates USB4 rériver cable (ID Header Product Type = Passive, Cable VDO
indicate Vconn required, TBT3 SVID / Mode supported and mode indicates Active
Cable)[TD.4.10.5C.3]

E. Procedure:

1. CVStransitions to Unattache®RC

2. CVS terminates one CC pwith Ra for the duration of the test.
3. CVSverifies PUT transitions to Unattach8#K for tCCDebounc¢TD.4.10.5V.1]
4. CVStransitions to Attache8RC

a. Ifthe PUT supports USB 3data, CVS starts USB.2 communication

CVS verifies PUT transitions to Attache&&NK [TD.4.10.5V.2]
CVSinitiates and together with PUadvances througaPD VCONN_Swaptransaction
CVS verifies PUT source¥ CONN before it sends a PS_RDY to tB¥S as the final
message in the CONN_Swap transactiofID.4.10.5V.3]

8. If Condition 2 or 3 and PUT suppoitsSB 3.2data

a. CVS waits2s

9. If VIF field VCONN_Swap_To_Off _Supported is YES:

a. CVSinitiates and together with PUT completes aVPEDNN_Swap transaction.
[TD.4.10.5V.4]

b. CVSverifies the PUT stops sourcingcONN within tVCONNOFF after theCVS
sends the PS_RDY to ti@&V/S as the final message in theoNN_Swap
transaction[TD.4.10.5V.5]

c. If Condition 2 or 3 and PUT supports USB 3.2 d&¥S verifies the PUT
source Vconn until afterCVS sends the PS_RDY D.4.10.5V.6]

10. If VIF field VCONN_Swap_To_Off _Supported is NO ar@dgndition 2 or 3and PUT
supports USB 3.2 data:

a. CVS transitions to Disabled

b. CVS verifies the PUT stops sourcil@ONN within tVCONNOFF
[TD.4.10.5V.7]

No o
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c. If Condition 2 or 3 and PUT supports USB 3.2 d&¥sS verifies the PUT
sources Vconmntil after CVS transitioned to Disabl¢dD.4.10.5V.8]

TD 4.10.6 Sink Alternate Mode Test
A. Purpose:
1. Verify a PUT that supports Alternate Mode follows spec requirements
B. Applicability:
1. This test is applicable whefype_C_Is_Alt_Mode_Device YES.
C. Asserts:
1. E.1#13
2. E2#14
3. E2.1#14
4. E.2.2#14,6
5. E.2.2#5
6. E.3#1
D. Data Conditions:

1. PUT supports USB 3.and Type_C_Port_On_Hub is NOD.4.10.6C.1]
2. PUT supports USB 2.0TD.4.10.6C.2]
Procedure:

1. CVS verifies that VIF field Type_C_Can_Act_As_Device is YE® .4.10.6V.1]

2. CVStransitions to UnattachesRC

3. CVSverifies PUT transitions to Unattach&K for tCCDebounc¢TD.4.10.6V.2]

4. CVS presents D+/Band SSerminationsas applicable to next relevant Data Condition
from above

5. CVStransitions to AttacheBRC

6. CVSverifies PUT transitions to AttacheNK. [TD.4.10.6V.3]

7. CVS starts tAMETimeout timer.

8. CVSinitiates and together with PUT completes PD Explicit Power Contract.

9. If the PUT field Type_C_Port_On_Hub is YESYS verifies that PUBtarts USB

communicationsvithin 1 second of CV$resentingerminations[TD.4.10.6V.4] Note
that this state may be enteitgefore or after the PD contract. If PUT goes to SS.Disabled
or Compliance modeZVSwill issue Wam Reset to recover device.

10. CVSmaintains packet traffic with PUT via GetDescriptor() every 50ms

11. CVSverifies PUT exposes USB Billboard Device Class Interfad@escriptorafter
tAMETimeout ancbefore tAMETimout +500ms [TD.4.10.6V.5] Note: If VIF field
Type_C_Port_On_Huls YES, CVS looks for the exposed USB Billboard Device Class
Interface in the descriptors of a downstream-removable port.n this caseCVS
verifies the first status change indicator for the Billboard Device is received after
tAMETimeoutand beforeAMETimeout + 500ms.

12. If the PUT field Type_C_Port_on_Hub is NOYS verifies that the host is somehow
notified about the updated descriptors. Ndten-hub UFPs may hold off the
enumeration process until tAMETimeout expiceenumerate before and theneeafter
tAMETimeout UFPs may not respond to GetDescriptors continuously and update
descriptors along the waythey must provoke a new GetDescriptor from a host.

13. CVSsends Discover ID, SVID, and Modes to get the Alternate Modes that PUT
supports.

14. CVSsends Enter Modir a PUT supported Alternate Mode.

15. CVSverifies:

a. The PUT successfully enters the Alternate Madth PD messagingefore
ACKing [TD.4.10.6V.6]
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b. PUT follows all electrical constraints for SBU and any reconfigured (pigs
USB Safe Siteor USB dataafter receiving Enter Mode. ACK sent after pins
recongifured for Alt Mode)[TD.4.10.6V.7]
c. ForaPUT_R, it follows all electrical constraints ¥6conn[TD.4.10.6V.8]
16. CVS waits 1s
17. CVS sends Exit Mode for the Alternate Mode
18. CVSverifies:
a. The PUT successfully exits the Alternate Mode before sending the PD
messaging respon$€D.4.10.6V.9]
b. PUT follows all electrical constraints for SBU and any reconfigured pins (i.e.
USB Safe Statesr USB datébeforeACK sen). [TD.4.10.6V.10]
19. CVStransitions to Disabled.
20. CVSverifies PUT transition to Unattached withMBusOFF
a. If Type_C_State_Machine is DRP or SRC, CVS verifies PUT applies Rp
[TD.4.10.6V.1]]
b. If Type_C_State_Machinis SNK, CVS verifies PUT applies Rd
[TD.4.10.6V.12]
21. Continue to steg with next Data Conditiomboveuntil supported Data Conditions are
exhausted

Miscellaneoud ess

These tests dondt belong in the other categories.
Battery Test is required for all batteppwered products.

TD4.11.1 DR_Swap Test

Test is required for DRDs that do not implement T¢pBRPs and Typ€ DRPs that implement USB
communications as a Host or Device. Stef@sate applicable for a Typ€ Source as defined in Figurel2.
Steps 1615 are applicable for a Type Sink as defied in Figure 413. All steps are applicable to any port
that supports both DR_Swaps as indicated in its VIF.

A. Purpose:
1. Verify a DRP supports DR_Swap
2. Verify a Sinking DFP and Charging UFP support DR_Swap
3. Verify a DRD supports DR_Swap
B. Applicability:
1. When MF field Type_C_State _Machine is SNi¢ DRPand
DR_Swap_To_DFP_Supported is YES, then test stefisare required.
2. When VIF fieldfield Type_C_State _Machine is SRE DRPand
DR_Swap_To_UFP_Supported is YES, then test steps-17 are required.
3. When VIF field Type_C_Can_Act_As_Host is YES and Type_C_Can_Act_As_Device is
YES then:
a. When VIF field Type_C_State_Machine is SRC then test stelis17 are
required.
b. When VIF field Type_C_State_Machine is SNK then test step@are
required.
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4. When VIFfield Type_C_State_Machine is DRP then:
a. When VIF field Type_C_Can_Act_As_Host is YES and
Type_C_Can_Act_As_Device is NO then stegEddre required.
b. When VIF field Type_C_Can_Act As_Hostis NO and
Type_C_Can_Act_As_Device is YES then st&p$l-17 are rejuired.
C. Asserts:
1. 4.8.3#2
2. 4.8.443
D. Procedure:

Swap to Host:

1. CVS monitors for D+/Dand SSerminationghroughout the test

a. If VIF field Type_C_Can_Act_As Hostis YES and
Type_C_Can_Act_As_Device is YES:

i. CVS verifies D+/D pull-ups (device terminations) are present only
when Vbus is present and DUT is in a UFP [dIB.4.11.1V.1]

ii. CVSissues a Warning if 38rminationsare present before Vbus is
presen{TD.4.11.1V.2]

b. If VIF field Type_C_Can_Act_As_Host is YESd
Type_C_Can_Act_As_Device is NO:

i. CVS verifies that D+/Ppull-ups(device terminationsdrenot present
for the duration of the tesfI'D.4.11.1V.3]

ii. CVSissues a Warning if S8rminationsare present before Vbus is
presen{TD.4.11.1V 4]

iii. CVS issues a Warning if 38rminationsare present when DUT is in a
UFP role[TD.4.11.1V.5]

c. If VIF field Type_C_Can_Act_As_Hass NO and
Type_C_Can_Act_As_Device is YESYS vaifies D+/D- pull-ups (device
terminationsland SSerminations are present only when Vbus is present and
DUT isina UFP roléTD.4.11.1V.6]

d. If VIF field Type_C_Can_Act_As Hostis NO and
Type_C_Can_Act_As_Device is NO, CVS verifles/D- pull-ups (device
terminationsland SS terminatiorare not present for the duration of the test.
[TD.4.11.1V.7]

2. CVStransitions to UnattachesRC

3. Fora PUT_R, CVS terminates one CC pin with Ra for the duration of the test. CVS
emulates an Emarker Activ@able on the pin.

4. CVSverifies PUT transitions to Unattach8MK for at least€CDebounce
[TD.4.11.1V.8]

5. CVStransitions to Attache8RC

6. CVSverifies that PUT transitions to Attach&#K by tDRPTry + tCCDebounce
[TD.4.11.1V.9]

7. CVSinitiates and together with PUT completes a PD DR_Swhote:Please retry if
PUT responds with Wait for up to 10 seconds.

8. CVSverifies that:

a. The PUT does not sourssus[TD.4.11.1V.10]

b. ForaPUT_R, itloes not sourcéconn[TD.4.11.1V.11]

c. The PUT naintains its CC terminatiofi D.4.11.1V.12)

d. If VIF field Type_C_Can_Act_As_Host is YES:

i. The PUT USB 3.1 or 2.0 linktarts Host communication
[TD.4.11.1V.13]
e. ELSE
i. The PUT USB 3.1 or 2.0 link has ceased signdliig.4.11.1V.14]
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9.

10.

If VIF field DR_Swap_To_UFP_Supported is YES:
a. CVS verifies that Type_C_Port_On_Hub is NTD.4.11.1V.15]
b. CVSinitiates and together with PUT completes a PD DR_Swpie: Please
retry if PUT responds with Wait for up to 10 seconds.
c. CVSverifies that:
i.  The PUT maintains its CC termination staf®.4.11.1V.16]
ii. If VIFfield Type_C_Can_Act_As_Device is YES:
01The PUT USB 3.1 or 2.0 lingtarts Device communication
[TD.4.11.1V.17]
iii. ELSE
01The PUT USB 3.1 02.0 link has ceased signaling
[TD.4.11.1V.1§
CVStransitions to Disabled for 200ms

Swap to Device:

11.
12.

13.
14.

15.
16.

CVS transitions to Unattache®NK
For a PUT_R, CVS terminates one CC pin with Ra for the duration of the test. CVS
emulates an Emarker Active Cable on the pin.
CVS verifies that PUT transitions to Atta@RCwithin tDRPDRPAttach
[TD.4.11.1V.19
CVStransitions to Attache8NK
CVSinitiates and together with PUT completes PD DR_Swap
CVS verifies that:
a. The PUT continues to sourssus[TD.4.11.1V.20]
b. ForaPUTYV that was sourcing Vconit,continues to SOUrCéCONN
[TD.4.11.1V.2]]
c. The PUT maintains its CC terminatiphD.4.11.1V.22]
d. If VIF field Type_C_Can_Act_As_Device is YES:
i. The PUT USB 3.1 or 2.0 lingtarts Device communication
[TD.4.11.1V.23
e. ELSE
i. The PUT USB 3.1 or 2.0 link has ceased signdliig.4.11.1V.24]

17. If VIF field DR_Swap_To_DFP_supported is YES:
a. CVS verities that Type_C_Port_On_Hub is NID.4.11.1V.25]
b. CVSinitiates and together with PUT completes PD DR_Swap
c. CVSverifies that:
i. The PUT maintains its CC terminatiphD.4.11.1V.26]
ii. If VIFfield Type_C_Can_Act As_Host is YES:
01The PUT USB 3.1 or 2.0 lingtarts Host communication
[TD.4.11.1V.27]
ii. ELSE
01 The PUT USB 3.1 or 2.0 link has ceased signaling
[TD.4.11.1V.2§
TD 4.11.2 Sink Dead Battery Test
A. Purpose:
1. Verify a PUT with a dead battery enters UnattacBBidK
B. Applicability:

110



5/202021

1. This test is applicable to evetdSB TypeC Port(VIF field VIF_Product_Type is set to 0
(Port Product))
C. Asserts:
1. 45.22.3#1
2. 4851
D. Procedure:
1. CVS prompts the test operatontisually identify whether a battery is connected to the
PUT
a. |If operator answers YES, CVS verifies that VIF field Port_Battery Powered is
setto YE9TD.4.11.2V.1]
b. If operator answers NO, CVS verifies that VIF field Port_Battery Powered is
setto NO. The testis ovdilD.4.11.2V.2]
2. CVS prompts the test operator to verify a dead battery is connected to the PUT.
Note: For most cases (i.e. laptop, phone, flashligtiver bank) when the battery is
fdeado it is not able to power the product 6c¢
3. CVS verifies that Rp is never applied on the PUT for the duration of the test
[TD.4.11.2V.3]
CVStransitions to the Unattach&RCstatewith Rp in vRAUSB.
Wait for max tDRP timeout
CVS verifies that the PUT presents Rd terminatiortlooughCC pin.[TD.4.11.2V 4]
a. ForaPUT_R, check both CC pins for Rd
CVS presents/BUs
CVS waitsl seconds
CVSverifies that the PUTEurrent draw has naxceeded00mA. [TD.4.11.2V.5]
CVS transitions to Disabled.
CVS prompts the test operator to disconnect the dead battery and connect a charged
battery if they wsh to continue testing.

o g A

o 0o

B

TD 4.113 Captive CabldPowerTest

A. Purpose:
1. Verify a PUT _Cdraws tle correct amount of Vcorpower
B. Applicability:

1. This testis applicable to every USB Ty@ePort (VIF field VIF_Product_Type is set to O
(Port Product)l)vhenCaptive_Cable is set to YE#id Captive_Cable_Is_Emarkisdset
to YES

a. IftheVIF field Type _C_State Machine is $etSRCor DRPand
VCONN_Swap_To_Off_Supportethen steps 1,3t19 apply
b. If the VIF field Type_C_State Machine is set to SNKDRP, then steps-12
apply
C. Asserts:
1. TBD
D. Conditions:
1. CVS Vconn Source 3yTD.4.11.3.C.1]
2. CVS Vconn Source 5.57D.4.113.C.2]
E. Procedure:

1. If VIF field ProductType is set to Active CablendVIF field USB Lanes Supported is
setto 1 (Two lanesCVS verifies the PUT_C draw® more than 1/ over Vconn for
the duration of the testlD.4.11.3V.1]

2. If VIF field Product Type is set to Active Cable and Vi#id USB Lanes Supported is
set to 0 (One lane), CVS verifies the PUT_C draws no more than 1W over Vconn for the
duration of the tedffD.4.11.3V.2]
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10.

11.
12.
13.
14.

15.
16.
17.
18.
19.

Hub Ports Tests

TD412.1

If VIF field Product Types is set to Passive Cable, CVS verifies the PUT_C draws no
more than 100mW over Vconn for the duration of the {é€0.4.11.3V.3]
CVS attaches Rp on its CCs.
CVS appliesvbus andvconnSource when it enters Attached.SRC
CVS sends Discover | D SOPd
CVS verifiesthattr ecei ves Di scovefD.A41D.3\G4PO6 Response.
IF the PUT_C supports USB PD, CVS negotiates a contract with the Paiid C
continues negotiations, acceptiBR_Swaps and making best effort to provide the max
powercontract that the PUT_C offers / requests.
If the PUT_C supports USB 3.2 data ahost CVSenumerates the PUT With USB
3.2 messaging
Else if the PUT_C supports USB 2.0 dataa host, CVS enumaes the PUT_C with
USB 2.0 messaging
CVS waits 10s
CVS transitions to Disabled.
CVS attaches Rd on its CCs.
CVS and PUT enter attached states
a. Ifthe PUT_C supports USB PICBVS negotiates a contract with the PUT_C and
continues negotiations, accepting PR_Swaps and making best effort to provide
the max power contract that the PUT_C offers / requests.
b. Ifthe PUT_C supports USB 3.2 data as a device, CVS enumerdtes
PUT_Cwith USB 3.2messaging
c. Ifthe PUT_C supports USB 2.0 data as a device, CVS enumerates on the
PUT_C with USB 2.0 messaging
CVSsends a Vconn_Swap message and the CVS and PUT_C complete a Vconn_Swap.
CVSsends Discover | D SOPO
CVS verifiesthatit ecei ves Di scovdlD4I1D3VSIGIP6 Response
CVS waits 10s
CVS transitions to Disabled

Hub Port3.1Test

This test has been removed.

TD 412.2

Hub PortTypesTest

A. Purpose:

1.

Verify a hub has only ongFP connector

B. Applicability:

1.

2.

3.

This test is applicable for a PUT that is part of a hub, as indicated with VIF field
Type_C_Port_On_Hub set to YES.

For this test, the test operator cycles through eapbsedJSB TypeC port on the hub
under test

This test is only required to be run once per hub or compound device.
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2. 5.1#4
D. Procedure:
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1. Unplug all hub ports

2. Set numUFPs =

0

3. For eachHub port in succession:
a. SetbUFP = false
b. Plug in the port.
c. If PUT transitions to Unattache2RC

i.
ii.
iii.
iv.
V.
Vi.
Vii.

viii.

CVStransitions to presenting both CC pins in vRa range

Wait longer than ma¥CCDebounce

Verify PUT pin states remain unchang¢@D.4.12.2V.1]
CVStransitions to presenting both CC pins in vRd range

Wait longer than masCCDebounce

Verify PUT pin states remain unchang¢dD.4.12.2V.2]
CVStransitions to presenting one CC pin in vRa range and one CC pin
in vRd range

Verify PUT transitions to Attache8RCwithin tCCDebounce max +
tVbusON (475ms)TD.4.12.2V.3]

If PUT supports USB PD:

01 CVSand PUT negotiate Explicit Power contract.

02 Wait 3 * tAMETimeout

03 CVS verifies PUT does not initiate Discover SVIDs,
Discover Modes or Enter Mode reque$tsD .4.12.2V .4]

04 If PUT request DR_Swapthen numUFPs+#and
bUFP = true

d. CVStransitions to Disabled for 200ms.
e. CVStransitions to Unattache®iRC
f. If PUT transitions tdJnattache®NK:

i
ii.
iii.
iv.
V.
Vi.
Vii.

Wait tDRP

Verify PUT did not transition to Unattached.Accessory
[TD.4.12.2V.5]

Verify PUT did not transition to Unattach&RC[TD.4.12.2V.6]
CVStransitions to Attache8RC

Verify PUT presentzSBUTermination on SBU pin®per)
[TD.4.12.2V.7]

If PUT does not support USB Pdhd bUFP = falsghen numUFPs++
If PUT supports UB PD:

01 CVSand PUT negotiate an Explicit Power contract

02 Wait 3 * tAMETimeout

03 If PUT does not request DR_Swapd bUFP= false
then numUFPs++

04 Else if PUT does request DR_Swap:

1. CVS completes DR_Swap with PUT.

2. Wait 3 * tAMETimeout

3. CVS verifies PUT does not initiate Discover SVIDs,
Discover Modes or Enter Mode requests.
[TD.4.12.2V.§]

g. Unplug Port
h. Skip to step 1 nextort until all ports are exhausted

4. If numUFPs ==

a. CVS prompts the test operator to verify there are no USB-BypeMicro-B
ports on the productTD.4.12.2V.9]
5. Else If numUFPs ==:
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6.

USB4PD Tests

TD 4.13.1

a. CVS prompts the test operator to vetifyateitherthe hub is embedded tirere
is exactly lof: USB TypeB receptacle, USB/icro-B receptacle, or USB Type
A plug on the producTD.4.12.2V.10|
Else if numUFP > 1, the test fails

DFP Enter_USB Test

A. Purpose:

1.

Verify aUSB4 DFPcompletes Enter_USB flow correctly between USB TFghedJSB
PD, USB4, USB 3.2, and USB 2.0 requirements

B. Applicability:

1.
C. Asserts

14.

This test is applicable for a PUT thahias VIF field USB4DFP_Supportedet to YES

5.4.14-2

5.4.2#12
5.4.3.2#1,3
5.4.3.2.1#12
5.4.3.3#13

USB PD6.4.8#1
USB PD 6.4.8#3
USB PD 6.4.8#810
USB PD 6.4.8.2#2
USB PD 6.4.8.4#1
USB PD 6.4.8.5#1
USBPD 6.4.8.6#1
USB PD 6.4.8.10#1
USB PD 6.6.20#1

D. Conditions

1.
2.

3.

CVS emulates cable with noMarker[TD.4.13.1C 1]

CVS emulates passive cable with Cable VDO USB Highest Speed set to 000b
[TD.4.13.1C.2]

CVS emulates passive cable with Cable VDO USB Highest Speed set to 001b, TBT3
Discover Mode VDO TBT_Rounded_Support set to 00b, Cable Speed set to 001b
[TD.4.13.1C.3]

CVS emulates passive cable with Cable VDO USB Highest Speed set to 010b, TBT3
Discover Mode VDO TBT_Rounded_Support set to 00b, Cable Speed set to 011b
[TD.4.13.1.C.4]

CVS emulates passive cable with Cable VDO USB Highest Speed set to 010b, TBT3
Discover Mode VDO TBT_Rounded_Support set to 01b, Cable Speed set to 011b
[TD.4.13.1.C.5]

CVS emuétes passive cable with Cable VDO USB Highest Speed set to 011b
[TD.4.13.1C.6]

CVS emulates active cable with Cable VDO USB Highest Speed sédio 0
[TD.4.13.1C.7]
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8. CVS emulates active cable with Cable VDO USB Highest Speed set toAxitis
Cable VD@ USB4 Supported bit set to NOBT3 Discover Mode VDO
TBT_Rounded_Support set to 00b, Cable Speed set to[0T14.13.1C.8]
9. CVS emulatest USB4 redriver cablei.e. ID Header Product Type fieleesto Passive
Cable, Cale VDO Termination Type set to Vconn Required, TBT3 SVID and Mode
support, and TBT3 Mode indicates Active CaljleD.4.13.1C.9]
10. CVS emulates active cable with Cable VDO USB Highest Speed set to 011b
[TD.4.13.1C.1Q
11. This test condition has been removed.
12. CVS emul ates active cable with Cable VDO USI
Controller Present set to[ID.4.13.1C.12]
13. CVS emulates a passive cable with Cable VDO USB Highest Speed set to 001b, no
TBT3 Alt Mode supporfTD.4.13.1C.13]
E. Procedure:
1. CVS emulates a cable per Condition 1 above for the rest of theltakiss the Condition
describes otherwise, CVS respond$t®O P66 wi t h Cabl e VDO SOP686 Co
setto O.
2. CVS emulates a USB4 device for the rest of the test with Discover ID UFP VDO USB
Highest Speed set to 011b (USB4 Gen3)
3. CVS transitions to Unattached.SNK
4. CVS and PUT transition through the USB TypeState Machine to Attached.SNK and
Attached.SRC.
5. CVS verifies that
a. The PUT transmit s[TD#4E3cLv.tler I D to SOPG6.
b. The PUT advertises at least 7.5W in its Source Capabilities message
[TD.4.13.1V.2]
c. If PUT transmits Discover ID to SOP, it occurs affyT and CVS establish an
Explicit Contract[TD.4.13.1V.3]
d. If Condition 5, 6, 9, 1012, PUT transmits Discover ID to SOP.
[TD.4.13.1V.4]
e. PUT transmits Di sthento BOP (fipi2sentlo SOPS6 f i r st
[TD.4.13.1V.5]
6. If Condition 1, 2, or 7, CVS verifies
a. PUT either does not transmit Enter_USB or transmits Enter_tdSBOPwith
USB Mode set to 000D .4.13.1V.6]
b. PUT enumerates at USB 3.2 or USB speedTD.4.13.1V.7]
7. If Condition8 or 13, CVS verifies:
a. PUT either does not transmit Enter_USB or transmits Enter_td S®)Pwith
USB Mode set to 001D .4.13.1V.8]
b. PUT enumerates at USB 3.2 spe¢ice. Gen 1 or Gen 2YD.4.13.1V.9]
8. If Condition3,4,5, 6, 9, 10, od2:
a. If Condition 9, 10, o12:
i. CVSverifesPUT transmits Enter _ _USB to SOPO
01 [TD.4.13.1V.10|
i. CVS responds to SOP®d with Accept mes:
b. If Condition12:
i. CVS verifies PUT transmits Enter _ USB
to 010b[TD.4.13.1V.12]
i. CVS responds to SOP66 with Accept me.
c. CVSverifiesPUT transmits Enter_USB with USB Mode set to 010b
[TD.4.13.1V.14]
d. CVS responds witthccept message
e. CVS verifies:
i. SBUs enter 3V USB4 signaling ranpeD.4.13.1V.15|
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9.

i. PUT did not transmit DR_Swap after starting Discovery process
[TD.4.13.1V.16]

iii. PUT did not transmit Vconn_Swap after starting Discovery process
[TD.4.13.1V.17]

iv. PUTtransmittd Ent er USB to SOPO&6 first
present, then SOAD.4.13.1V.1§]

If PUT transmits Enter_USB message:

a. CVS verifies
i. The messageas transmitted within tEnterUSB from Vbus on
[TD.4.13.1V.19
ii. Bits B31, B27, B24, B12..0 are set t¢10D.4.13.1V.20]
iii. The Cable Speed, Caple Typmd Cable Current fields are set in
accordance with the CVS Cable VDO respoide .4.13.1V.21]]
iv. The Host Present field is set t 1D .4.13.1V.22]

b. If the PUThas VIF fieldUSB4 UFP_Supportedet to YES CVSverifiesthe
Enter_USB message USB4 DRD field is set {dD.4.13.1V.23]

c. Ifthe VIF field Type_C_Can_Act_As_Device is set to 1 and Device_Speed is
USB 3 Gen 1 or above, the CVS verifies the Enter_USB USB3 DRD field is set
to 1[TD.4.13.1V.24]

d. Ifthe PUThas VIF field USB4_PCle_Tunneling_Supported set to YEBS
verifies the Enter_USB PCle Support figddset to TD.4.13.1V.25]

e. Ifthe PUThas VIF field USB4_DP_Tunneling_Supported seYES, CVS
verifies the Enter_USB DP Support figkiset tol [TD.4.13.1V.26]

f. If the PUThas VIF field USB4_TBT3_Compatibility_Supported set to YES
CVS verifies the Enter_USBBT Support fields set to TD.4.13.1V.27]

10. CVS transitions to Disabled
11. Wait 500ms
12. CVS continues to step 1 using the next Conditioseiction D.

TD 4.13.2

UFP Enter_USB Test

A. Purpose:

1.

Verify a UFP responds to Enter_USB flow correctly

Applicability:
1. This testis applicable for a PUMat has VIF field USBAUFP_Supportedet to YES
2. This test is applicable for a PUT that has Vithd USB4 DFP_Supportedet to YES
and Type_C_Port_On_Hub set to NO

. Asserts

1. 5.2.1#1

2. 5.2.2#13

3. 5.4.2#2

4. 5.4.3.2#2

5. USB PD 6.4.8#2
Conditions

1. CVS emulates USB4 Host connected to USB433=pable cablglD.4.13.2C.1]
CVS emulates USB4 Host connected8B4 Ger2 capable cablgTD.4.13.2C.2]
CVS emulates USB4 Host connected to USB 3.2 Gen 1 capabldg €ahi.13.2C.3]
CVS emulates USB4 Host connected to USB 2.0 capable [cEDIgl.13.2C 4]
CVS emulates USB4 HogtD.4.13.2C.5]
CVS emulates USB 3.Rost[TD.4.13.2C 6]
CVS emulates USB 2Host[TD.4.13.2C.7]

Nogkr~wbd
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E. Procedure:
1. CVS emulates Hostnd Cablger Condition 1 for the rest of the test
2. If Condition 1-4 andVIF field Captive_Cable i¥ES, skip to step 1 with next Condition
from section D
3. If Condition 57 and VIF field Captive_Cable O, CVS also emulates a USB4 Gen3
capable cable for the rest of the test.
4. CVS transitions to Unattached.SRC
5. CVS and PUT transition through state machine to Attached.SRC and Attached.SNK
6. If VIF field Captive_Gble is YESand not Conditior?:
a. CVS transmits Discover | D on SOPSd
b. CVS verifies:
i PUT responds on SOP6 WD#h320illscover |
ii. If PUT has VIF field USB4_Max_Speed set to@able VDO USB
Highest Speed is set to 01pBD .4.13.2V.2]
ii. If PUT has VIF field USB4_Max_Speed set toCable VDO USB
Highest Speed is set to 016D .4.13.2V.3]
c. CVS and PUT complete discovery process o
Discover Modes messages
i. If VIF field USB4_DP_Tunneling_Supported is YESVS veifies
thatPUT responseontains DP SVID, OxFFOfTD.4.13.2V 4]
i. If VIFfield USB4_TBT3_Compatibility Supported is YEGVS
verifiesPUT responseontains TBT3 SVID, 0x808TD.4.13.2V.5]
7. CVS advertises 7.5W in its Source Capabilities
8. CVS and PUTestablish an Explicit Contract
9. If Condition 1-6:
a. CVS transmits Discover ID on SOP
b. CVS verifies:
i. PUT responds on SOP with Discover ID Respomise UFP VDO
[TD.4.13.2V.6]
ii. If PUT has VIF field USBADFP_Supportedet to YESits Discover
ID Response also ihedes DFP VDJTD.4.13.2V.7]
iii. If PUT has VIF field USB4_Max_Speed set tollFP VDO USB
Highest Speed is set to 01D .4.13.2V.8]
iv. If PUT has VIF field USB4_Max_Speed set tolFP VDO USB
Highest Speed is set to 016D .4.13.2V.9]
v. UFP VDO DeviceCapability Bit 0 or 1 must be set to 1
[TD.4.13.2V.10]
vi. UFP VDO Device Capability Bit 3 must be set tTD.4.13.2V.11]
c. If Condition I
i. If PUThas VIF field USB4_Max_Speed set toCVS transmits
Enter_USB on SOP with USB Mode set to 010b @atile Speedet to
011b
ii. If PUT has VIF field USB4_Max_Speed set to@VS transmits
Enter_USB on SOP with USB Mode set to 010b @atile Speedet to
010b
d. If Condition 2, CVS transmits Enter_USB SOP with USB Mode set to 010b
andCable Speedet to 010b
e. If Condition 3, CVS transmits Enter_USB on SOP with USB Mode set to 001b
andCable Speedet to 001b
f. If Condition 4, CVS transmits Enter_USB on SOP with USB Mode set to 000b
andCable Speedetto 000b
g. If Condition 5 CVS transmits Enter_USB on SOP with USB Mode set to 010b
andCable Speedet according to response in Cable VDO
h. CVS verifies that PUT responds with Accept mesddde.4.13.2V.12)
10. If Condition 6:
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a. CVS applieDFP eSSerminationsaftertEnterUSB (500ms) from Vbus ON

b. CVS transmits Warm Reset LFPS

c. If PUT has VIF field Device_Speed set greater tha@\dS verifies that UFP
applies eS$erminationsafter 1s and beforesfrom Vbus ON
[TD.4.13.2V.13

d. CVS begins device enumeration process

e. If PUT hasVIF field Type_C_Port_On_Hub set to NO, CVS verifies Billboard
interface is exposed D.4.13.2V.14]

11. If Condition 7:
a. CVS begins USB 2.0 enumeration after tUSB4Timeout
b. CVS verifies Billboard interface is exposgtD.4.13.2V.15] (Note: On a hub
the Billboad device is located on a neemovable downstream port)
12. CVS transitions to Disabled
13. CVS waits 500ms
14. CVS continues to stepwith CVS emulatinghe next Conditions from Section D
TD 4.13.3 DFP Data_Reset Test
A. Purpose:
1. Verify aDFPport responds to the Data_Reset command as expected
B. Applicability:
1. This testis applicable for a PUT thais USB4DFP_Supportedet to YES
C. Asserts
1. 5.4.42#1,3
2. USB PD 6.3.14#10
3. USBPD 6.3.14#188
4. USBPD 6.3.15.1#1
5. USB PD 6.4.8#3
6. USB PD6.6.10.1#1
7. USB PD 6.6.10.22
8. USB PD 6.6.10.3#1,2
9. USB PD 6.6.20#1
10. USBPD 7.1.15.1#3,4
11. USBPD 7.1.15.2#2
D. Conditions
1. CVS emulatetJSB4Active CableandUSB4 devicd TD.4.13.3C.1]
2. CVS emulates USB4 Active Cable and USB 3.2 defilde.4.13.3C.2]
3. CVSemulates USB4 Active Cable and USB 2.0 deyice .4.13.3C.3]
4. CVS emulate&JSB4Passive Cabland USB4 devicélD.4.13.3C 4]
5. CVS emulates USB4 Passive Cable and USB 3.2 d¢Vioe4.13.3C.5]
6. CVS emulates USB4 Passive Cable and USB 2.0 d¢Vioe4.13.3C.6]
E. Procedure:
1. CVS emulates 8SB Device and Cable as described in Condition 1
2. CVS transitions to Unattached.SNK
3. Unless specified in a test step, CVS does not initiate Vconn_Swap message, and Rejects
any Vconn_Swap messages it receives
4. CVS and PUTcomplete USB4 Discovery process
5. IfConditon1CVS verifies that PUTWthd8BMbdefilcht er USB
set t0010b[TD.4.13.3V.1]
6. If Conditionl or4:
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a. CVS verifies that PUT sends Enter_USB to SOP with USB Mode field set to
010b[TD.4.133.V.2]
b. CVS verifies PUT starts signaling on SBUs (SBTXP.4.13.3V.3]
If Condition 2 or 5:
a. I f PUT sends Eant e BOPO\&Berifies USB @Bd@ field is
setto 0014TD.4.13.3V.4]
b. CVS applies eS&rminationsand starts USB 3.2 signaling
If Condition 3 or 6:
a. | f PUT sends Enter USB to SOP®6 and or SO
set to 0004TD.4.13.3V.5]
b. CVS applies D#terminationsand starts USB 2.0 signaling
. CVS waits 50ms
. CVS transmits Data_Reset messag

. CVS verifies:

a. ThePUT responds with Accept messddg®.4.13.3V.6]
b. If Condition 1 or 4, PUT drives SBTX lowafter receiving GoodCRC
[TD.4.13.3V.7]
c. If Conditionl, 2, 4,0r 5, PUT drives RX terminations low after receiving
GoodCR(C[TD.4.13.3V.8]
d I'f Condition 3 or 6, PHdhaldaftesreceivingthe t s t he
GoodCR(C[TD.4.13.3V.9]
e. Vconn voltage is below vRaReconnect within tVconnZadter receiving
GoodCR(C[TD.4.13.3V.10]
f.  Vconn voltage remains below vRaReconnect for tVconnReapplied
[TD.4.13.3V.1]]
g. Vconn is within vVconnValid within tVconnVali§TD.4.13.3V.12]
h. Vconn is within vVconnValid within tDataReset after receiving GoodCRC
[TD.4.13.3V.13
i. If Condition 1, 2, 4, or 5, PUT applies RX terminations after tDataReset
[TD.4.13.3V.14]
j.  If Condition 3 or 6, PUT applies D+/after tDataResdilD.4.13.3V.15|
k. The PUT sends Data_Reset_Complete MesgBge4.13.3V.16]
. The PUT did not send Vconn_Swap after it responded with Accept message
[TD.4.13.3V.17]
m. ThePUTentasUSB4 Di scovery flow (by sending D
then to SOP)[TD.4.13.3V.1§
. CVS and PUT complete USB4 Discovery process
If Condition1 CVSver f i es t hat PUT s ewitddSBREodefield USB t o
set t0010b[TD.4.13.3V.19|
If Condition 1 or 4:
a. CVS verifies that PUT sends Enter_USB to SOP with USB Mode field set to
010b[TD.4.13.3V.20|
b. CVS verifies PUT starts signaling on SBUs (S8 [TD.4.13.3V.21]
If Condition 2 or 5:
a. | f PUT sends Enter USB to SOP®d and or SO
set to 0014TD.4.13.3V.22]
b. CVS applies eS&rminationsand starts USB 3.2 signaling
If Condition 3 or 6:
a. IfPUTsendsEnter USBo SOP&6 and or SOP, CVS wverifi
set to 0004TD.4.13.3V.23]
b. CVS applies Dterminationsand starts USB 2.0 signaling
. CVSand PUT pdiorm Vconn_SwagCVS will accept or initiate for 5 attempts)
If PUT does not initiate Vconn_Swap arespondso CVSwith Reject,CVS continues
to stepl with next Condition in Section D
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19. Wait 50ms
20. CVS transmits Data_Reset message
21. CVS verifies:
a. The PUT responds with Accept messagp.4.13.3V.24]
b. If Condition 1 or 4, PUT drives SBTX low after receiving GoodCRC
[TD.4.13.3V.25
c. If Condition 1, 2, 4, or 5, PUT drives RX terminations low after receiving
GoodCR(C[TD.4.13.3V.26]
d I'f Condition 3 or 6, PHdhalsdaftesreceivingthet s t he
GoodCR(C[TD.4.13.3V.27]
22. If Condition 1:
a. CVS waits tVconnZero
b. CVS does not transmit PS_RDY
c. CVS verifies that after DataResetFailTimer expires, PUT enters ErrorRecovery
[TD.4.13.3V.27]
d. CVS continues to step 1 with next Condition in Section D
23. CVS transmits PS_RDY
24. CVS verifies:
a. Vconn voltage remains below vRaReconnect for tVconnReapplied
[TD.4.13.3V.29
b. Vconn is within vVconnValid within tVconnValifiTD .4.13.3V.29
c. Vconnis within vVconnValid within tDataReset after receiving GoodCRC
[TD.4.13.3V.3(]
d. If Condition 1, 2, 4, or 5, PUT applies RX terminations after tDataReset
[TD.4.13.3V.3]]
e. If Condition 3 or 6, PUT applies D+/after tDataResdil D .4.13.3V.32]
f.  The PUT sends Data_Reset_Complete MesEEge4.13.3V.33
g. ThePUTentwsUSB4 Discovery flow (by sending D
then to SOP)[TD.4.13.3V.34]
25. CVS and PUT complete USB4 Discovery process
26. CVS continues to step 1 with next Condition in 88tD

TD 4.13.4 UFP Data_Reset Test

A. Purpose:
1. Verify aUFP port responds to the Data_Reset command as expected
B. Applicability:
1. This testis applicable for a PUT thais VIF field USB4UFP_Supportedet to YES
2. This test is applicable for a PUT thas VIF field USB4DFP_Supportedet to YES
and Type_C_Port_ On_Hub set to NO
C. Asserts
1. 5.4.4.2#1,2
2. USBPD 6.3.14#5,11-12
3. USBPD 7.1.15.1#1,2
D. Conditions
1. CVS emulates USB4 Host connected to USB4 Active caile4.13.4C.1]
2. CVS emulates USB4 Hosbnnected to USB4 Passive capl®.4.13.4C.2]
3. CVS emulates USB 3.2 Host connected to USB4 Active ddiile4.13.4C.3]
E. Procedure:
1. CVS emulates a USB Host and Cable as described in Condition 1
2. CVS transitions to Unattached.SRC
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3. Unless specified in a test step, CVS does not initiate Vconn_Swap message, and Rejects
any Vconn_Swap messages it receives
4. CVS and PUT complete USB4 Discovery process
5. CVS starts USB signaling as negotiated on D+43S, and SBTX
6. CVS waits 50ms
7. CVS transntis Data_Reset message
8. CVS verifies PUT sends Accept messagp.4.13.4V. 1]
9. CVS disconnects D+/Bxerminations
10. CVS removes RXerminationdf they were attached for USB 3.2 or U&Bignaling
11. CVS drives SBTX to logic low if they were in use for USB4 signaling
12. CVS waits tDataReset
13. CVS reapplies D+/Pand RXterminationsf they were removed before tDataReset
14. CVS transmits Data_Reset_Complete message
15. CVS verifies PUT did not send Vconn_Swap message since it sent Accept message
[TD.4.13.4V.2]
16. CVS and PUTcomplete USB4 Discovery process
17. CVS starts USB signaling as negotiated on D+43S, and SBTX
18. CVS and PUT complete Vconn_Swap (CVS will accept or initiate for 5 attempts)
19. Wait 50ms
20. CVS transmits Data_Reset message
21. CVS verifies PUT sends Accept messafP.4.13.4V.3]
22. CVS disconnects D+/Dxerminations
23. CVS removes RXerminationsf they were attached for USB 3.2 or U&Bignaling
24. CVS drives SBTX to logic low if they were in use for USB4 signaling
25. CVS verifies:
a. Vconn drops to vRaReconnect within tVconnZero of CVS trattisig
GoodCR(C[TD.4.13.4V.4]
b. PUT sends PS_RDWefore tVconnSourceDischarge min timeout of
transmitting GoodCRCTD .4.13.4V.5]
26. CVS waits tVconnReapplied + tVconnValid max
27. CVS reapplies D+/Pand RXterminationsf they were removed before tDataReset
28. CVS transntis Data_Reset _Complete message
29. CVS verifies PUT did not send Vconn_Swap message since it sent Accept message
[TD.4.13.4V.6]
30. CVS and PUT complete USB4 Discovery process
31. If the next Condion from Section D is Condition 3, and the VIF field
Type_C_Ca_Act_As_Devices set to NO or Device_Speed is not set to USB 3.2 Gen
1x1 or hidher, the test ends.
32. CVS continues to stepwith CVS emulating a USB Host and Cable accordintipé&o
next Condition from Section D
TD 4.13.5 CableEnterUSB and Data Reseg¢st
A. Purpose:
1. Verify acable plug responds PD Discover Identity message dbatetJSB messagas
expected
2. Verify a cable reapplies Ra within PD Data Reset message timing constraints
B. Applicability:
1. This test is applicable fa PUT that has VIF fieldIF_Product_Type set to 1 (Cable)
andUSB4_Supported set to YES
2. This test is applicablenly if the PUTVIF indicates an End Product
C. Asserts
1. 5.4.4.2#1,2
2. USBPD 6.3.14#5,11-12
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3. USBPD 7.1.15.1#1,2
D. Conditions
1. CVSlis referred toaCVS, CVS2 remains in Disabl¢dD.4.135.C.1]
2. CVS2isreferred to as CVS, CVS1 remains in Disabldd.4.13.5C 2]
E. Procedure:
CVS verifies CPUT Vconn pin is terminated with R&D.4.13.5V.1]
CVS presentRRp and Rd present on CC
After tCCDebouncenaxCVS applies Vbus and Vconn
CVS transmits Discover | D to SOP®
CVS verifiesCPUT responds with
a. Cabl e V DHighgstOedadfield setto 10b (USB4 20gbps) or 11b
(USB4 40gbps)TD.4.13.5V.2]
b. Cable VDO fAConnect offlDAY3M&E] field set
c. For a CPUT with VIF fieldProduct_Typeset to Passive cable:
i. 1D Header VDO Productype fieldis set to 1b[TD.4.13.5V.4]
ii. Cable VDO Cable Termination Type field is set to 00b or 01b
[TD.4.13.5V.5]
d. For a CPUT with VIF fieldProduct Type ®t to Active cable:
i. ID Header VDO Product Type field is set t90b [TD.4.13.5V.6]
ii. Cable VDO Cable Termination Type field is set to 10b or 11b
[TD.4.13.5V.7]
6. CVStransmitEnt er USB on SOP®
USB Mode set to 010b
USB4 DRD setto 1
USB3 DRD setto 1
Cable Speed set to match CPUT Cable VDO USB Highest Speed
Cable Type set to match CPUT ID Header VDO Product Type
Cable Current set to match CPUT Cable VDO Vbus Current Handling
Capability
7. If VIF field Product_Typds set to 4 (Active Cable), the2VS verifies CPUT responds
with Accept messagg D.4.13.5V.8]
8. Repeastep6and7f or SOPO i f present
9. CVS waits150ms
10. CVS
a. Removes Vconn and discharges to vRaReconnect in less than 5ms
Note: faster Vconmlischarge utilizes min range for tVconnZero and produces
min tVconnReapplied
b. Starts tDataReset timer
11. CVS verifies CPUT applies Ra before tVconnReappiiea [TD.4.13.5V.9]
12. CVS applies Vconn at tVconnReapplied max
13. CVS waits for tDataReset to elapse.
14. CVS ompletes steps-50.
15. CVS transitions to disabled
16. Continue to step 1 following the next Condition in section D

agrwbdPE
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TD 4.136 EmarkerSilicon EnterUSB and Data Reset Test

Note: This testperformedon aUSB4 capablesilicon Emarkeionly, employs aest setupvith justone
CVSemulating source and sinkThisis an exception to the usu@PUT teststhat are setuwith a CVS tester
connected at either side of the cable

A. Purpose:
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1. Verify asilicon emarkeresponds to PD Discover Identity message and EnterUSB
message as expected
2. Verify theUSB TypeC plugreapplies Ra within PD Data Reset message timing
constraints
B. Applicability:
1. This testis applicable for a PUT that has VIF field VIF_Product_Type setGaldle)
and USB4_Supported set to YES
2. This test is applicablenly if the PUTVIF indicates the product certi®D Silicon
C. Asserts
1. 5.4.4.2#1,2
2. USB PD 6.3.14#6,11-12
3. USBPD 7.1.15.1#1,2
D. Procedure:
CVS verifies CPUT Vconmpin is terminated with RAID.4.136.V.1]
CVS presents Rp and Rd present on CC
After tCCDebounce max CVS applies Vbus and Vconn
CVS transmits Discover | D to SOP®
CVS verifies CPUT responds with:
a. Cabl e V DHighgstOeddfield setto 10b (USB4 20gbps) or 11b
(USB4 40gbps)TD.4.136.V.2]
bh. Cable VDO fAConnect offlDAI3HBHE] fiel d set
c. Fora CPUT with VIF field Product_Type set to Passive cable:
i. ID Header VDO Product Type field is set to 11D .4.136.V.4]
ii. Cable VDO Cable Termination Type field is set to 00b or 01b
[TD.4.136.V.5]
d. For a CPUT with VIF field Product_Type set to Active cable:
i. ID Header VDO Product Type field is set to 140D .4.136.V.6]
ii. Cable VDO Cable Termination Type field is set to 10b or 11b
[TD.4.136.V.7]
6. CVS transmits EnterUSB on SOPSOG
USB Mode set to 010b
USB4 DRD setto 1
USB3 DRD setto 1
Cable Speed set to match CPUT Cable VDO USB Highest Speed
Cable Type set tmatch CPUT ID Header VDO Product Type
Cable Current set to match CPUT Cable VDO Vbus Current Handling
Capability
7. If VIF field Product_Type is set to 4 (Active Cable), then CVS verifies CPUT responds
with Accept messagd D.4.136.V.8]
8. Repeastep6and? or SOPO i f present
9. CVS waits 150ms
10. CvVsS:
a. Removes Vconn and discharges to vRaReconnect in less than 5ms
Note: faster Vconn discharge utilizes min range for tVconnZero and produces
min tVconnReapplied
b. Starts tDataReset timer
11. CVS verifies CPUT applies Ra before tVconnReapplied [fib.4.136.V.9]
12. CVS applies Vconn at tVconnReapplied max
13. CVS waits for tDataReset to elapse.
14. CVS completes stepsH.
15. CVS transitions to disabled

ogrwbdPE
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Cable Tests

See the CPUT Tests sectiorréad about CVS test setup, expectations and procedures during CPUT tests.

TD 4.14.1

CableVconn Swaprest

A. Purpose:

1. Check CPUT applies Ra, discharges Vconn, and is capable of communicating at its
highest USB speed

B. Applicability:

1. This test isapplicable for all CPUTs

C. Asserts

1. 4.4.3#%-8

2. 45241.1#1
3. 4524.1.2#1
4. 4.5.2.4.2#1

5. 45.2.4.2.1#2
6. 4.5.24.2.2#1
7. 45.25.1.1#1

8. 45.25.2.1#23
9. 4525.22#1

10. 4.9#4,7

11. 4.9.2#1
12. 6#12,4

13. 6.2#2,3
14. 6.2.1#1,2
15. 6.2.1.1#1,2
16. 6.2.1.3#1
17. 6.4.4#46,8
18. 6.6.4#1
19. 6.6.4.2#24,6,7
20. 6.6.4.3#1

D. Conditions:

1. CVS1is CVSh/Vconn Source 3V, CVS2 is CVSd / Vconn Source 3V
[TD.4.14.1C.1]

2. CVS2is CVSh/Vconn Source 3V, CVS1 is CVSd / Vconn Source 5.5V
[TD.4.14.1.C.2)

3. CVS1is CVSh/ Vconn Source 5.5V, CVS2 is CVSd / Vconn Source 3V
[TD.4.14.1C.3]

4, CVS2is CVSh/Vconn Source 5.5€VS1is CVSd / Vconn Source 5.5V
[TD.4.14.1CA4]

E. Procedure:

1. CVShand CVSdransition toUnattached.SRC and Unattached.SNK
2. CVSstartslstimer
3. CVS verifies:
a. VRais present ofirst CVShfar-end detecfTD.4.14.1V.1]
b. If VIF field Product_Type is 4 (Active CablePUT presentZrx-high-imp-dc-
pos[TD.4.14.1V.2]
4. After 1s timer finishesCVS transitions to Attached statéstending tostart PD
messaging and USB data signaling at the highest available sge&sl. This step is used

in other TD 4.14.x tests. In those cases test conditions and steps explicitly stating data

speed akes precedence over fAhighest dat a
5. CVS verifies:

speed

a. CPUT respondto DiscoverlDon S OP& wi t hi[TD.4t14XVodh n St abl e
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b. CVSh and CVSdre communicating at the highest USB speed that the cable
supports as indicated in VIF field Cable_USB_Highest_Speed throughout the
test until CvVSd is removed.TD.4.14.1V.5]

c. If VIF field Product_Type is 4 (Active CablefPUT reponds to Get_Status on
S OHDBD.4.14.1V.6]

If VIF field Cable_SOP_PP_Controller is YES or Cable_Termination_Type is set to 3,
CVS verifiesCVShs ends and CPUT responds to a Get
within tVconnStabld TD.4.14.1V.7]

If VIF field Product_Type is 3 (Passive Cable), CVS verifies the CPUT draws no more
than 20mW. Note: For the first 500ms after Vconn valid, CPUT is allowerht® dp to
75mwW[TD.4.14.1V.8]

If VIF field Product_Type is 4 (Active Cable), CVS verifies:

a. If the current test condition includes USB 3.2 data signa®®i)T forwards
far-end lowimpedance receiver terminations through the cable within
tFWD_RX.DETECT[TD.4.14.1V.9]

b. For the duration of the test, USB RX/TX delay meets 3000ns, and CVS
produces a warning to indicate when delay > 12@msn signaling in USB 3.
Gen 1 and when delay > 305ns when in USB 3.2 G4 R..4.14.1V.10]

c. During Polling.LFPS, Training states, U0, and Recovery St@esTdraws no
more than 1W in single lane mode, 1.5W in diaale moddTD.4.14.1V.11]

d. VIF field Cable_USB_Highest Speed is setto 2 (USB 3.2/ USB4 Gen 2) or
higher[TD.4.14.1V.12]

CVSh and CVSd complete a Vconn_Swap
CVS verifies:

a. Vconn is discharged to vionDischarge within tVconnDischarge
[TD.4.14.1V.13

b. CVSh detects vRa within tRaReconnect after viVconnDisconnect min
[TD.4.14.1V.14]

c. USB data signaling is continuous throughout the Vconn swap
[TD.4.14.1V.15

CVSd sends Soft Resetn S OP&6 and SOPO

CVS verifiesCVSh sends an@PUT respondto a Discover ID message overO P 6
within tVconnStabld TD.4.14.1V.16]

If VIF field Cable_SOP_PP_Controller is YES or Cable_Termination_Type is set to 3,
CVS verifies thatCVSh sends an€€PUT repondsto a Get_Status message 08e® P 0
within tVconnStabld TD.4.14.1V.17)

CVSd transitions to Disable€VSh transitions to Unattached.SRC

The CVSthat was sourcing Vcorwverifies

a. Vconnis discharged to vVconnDischarge withittonnDischarge
[TD.4.14.1V.18|

b. CVSdetects vRavithin tRaReconnect after viVconnDisconnect min
[TD.4.14.1V.19

c. USB data signalingtates and transitions weae expecteéor the duration of
the tesuntil CVSdtransitioned to DisablefdlD.4.14.1V.20]

CVS continues to step 1 using the next Condition in section D.

CableResefTest

A. Purpose:

1.

Check CPUT implements the Tyicable state machine

B. Applicability:
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1.
C. Asserts
1.

This test is applicable for atPUTs

45.2.4.2.2#2

D. Power State
1. CVS1is CVSh, CVS2is CVSd, Vconn Source 3V
2. CVS2is CVSh, CVS1 is CVSd, Vconn Source 3V
3. CVS1is CVSh, CVS2is CVSd, Vconn Source 5.5V
4, CVS2is CVShCVSL1lis CVSd, Vconn Source 5.5V

E. SpeedState

1. CVSh and CVSd communicate using USB 2.0
2. CVSh and CVSd communicate using USB 3.2 Gen 1x1
3. CVSh and CVSd communicate using USB 3.2 Gen 2x1

4. CVSh and CVSd communicate using USB4 Gen 3
F. Conditions:

1.

©CoNoORr®DN

10.

15.
16.

Power State 1, Speed StatelD.4.142.C.1]
Power State 2, Speed StatflD.4.142.C.2]
Power State 3, Speed StatglD.4.142.C.3]
Power State 4, Speed StatglD.4.142.C 4]
Power State 1, Speed Statgl®.4.142.C.5]
Power State 2, Speed Statgl®.4.142.C.6]
Power State 3, Speed Statgl®.4.142.C.7]
Power State 4, Speed Statgl®.4.142.C.8]
Power State 1, Speed Statgl®.4.142.C.9]
Power State 2, Speed StatEl®.4.142.C.10]

. Power State 3, Speed Statgl®.4.142.C.11]]

Power State 4, Speed Statfl®.4.142.C.12]
Power State 1, Speed Statgl4.4.142.C.13]
Power State 2, Speed Statgl4.4.142.C.14]
Power State 3, Speed StatflD.4.142.C.15]
Power State 4, Speed Statfl4.4.142.C.16]

G. Procedure:
Test sets CVSh and CVSd according to Sed&@ondition 1 above.

1.

2.
3.
4

©No o

CVS completes TD 4.14.1 steps81
CVShsends PD Hard Reset
CVS verifies

a. If VIF field Product Type is 4 (Active Cablef;VSh and CVSd dete@rx-high-
imp-dc-pos on farendterminations[TD .4.14.2V.1]
over | D over SOPO® w

b. CPUT responds to
[TD.4.14.2V.2]

Di sc

c. If VIF field Cable_SOP_PP_Controller is YES or Cable_Termination_Type is 3,
wi t fTDAL14.2¥SEBp nn St abl

CPUT responds to Get Stisto v e r
CVS completegD 4.14.1 steps 145
CVS completes TD 4.14.1 steps81
CVS sends PD Cable Reset
CVS verifies:

SOPO

a. If VIF field Product Type is 4 (Active Cable;VSh and CVSd deterx-high-
imp-dc-pos on farendterminationd TD.4.14.2V .4]
over | D over SOPO® w

b. CPUT responds to
[TD.4.14.2V.5]

Di sc

c. If VIF field Cable_SOP_PP_Controller is YES or Cable_Termination_Type is 3,

CPUT responds to
CVS completes TD 4.14.1 step4-15
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10. If VIF field Cable_USB_Highest_Speed and Active_Cable_USB_Lanes indicate support
for the Speed State in the next Section F Condition above, CVS continues to step 2 using
the next Condition in seo F.

TD 4.143 CableAlternate ModeTest
A. Purpose:
1. Check CPUT implements the Ty@ecable state machine
B. Applicability:
1. This test is applicable for CPUTs where VIF field Modal_Operation_Supported is YES
C. Asserts
1. 6.7.1#1
2. 6.7.2#1
3. 6.7.3#1
D. Conditions:

1. CVSlis CVSh, CVS2is CVSd, Vconn Source B\D.4.143.C.1]
2. CVS2is CVSh, CVS1is CVSd, Vconn Source B\D.4.14.3.C 2]
3. CVS1is CVSh, CVS2is CVSd, Vconn Source 5[9\0.4.143.C.3]
4. CVS2is CVShCVSLlis CVSd, Vconn Source 5.5M D .4.143.C 4]
E. Procedure:
Test sets CVSh and CVSd according to Section D Conditoin 1 above.
CVS uses the first SVID/Modeombination supported as indicated in the VIF
CVS completes TD 4.14.1 steps81
CVSh sends Discover | D over SOPO
CVS verifies CPUT does not respojidD.4.14.3V.1]
CVShsend&Ent er _Mode on SOP6
CVS verifies CPUT responds with ACKD.4.14.3V.2]
If VIF field Cable_SOP_PP_Controller is YES:
a. CVSh sends Enter _ Mode on SOPO
b. CVS verifies CPUT responds with ACKD.4.14.3V.3]
9. CVSh sends Exit_Mode on SOPO6
10. CVSverifies CPUT responds i ACK [TD.4.14.3V.4]
11. If VIF field Cable_SOP_PP_Controller is YES:
a. CVSh sends Exit_Mode on SOPO
b. CVS verifies CPUT responds with ACKD.4.14.3V.5]
12. CVS completes TD 4.14.1 step4-15
13. CVS continues to stepusing the next SVID/Mode combination supported as indicated
in the VIF. When all SVID/Mode combinations are exhausted, continue to step 13
14. CVS continues to stepusing the next Condition in section D.

ONogA~ONE

TD 4.144 CableUSB 3.2Test

A. Purpose:

1. Check CPUT implements the Twikcable state machine
B. Applicability:

1. This test is applicable faPUTs where VIF field Product_Type is 4 (Active Cable)
C. Asserts
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PobPE

5

4.6.1.2%2
6.4.4#3
6.6.4.2#5
6.6.4.4#1
6.6.4.5#1

D. Power State

1.
2.
3.
4.

CVS1 is CVSh, CVS2 is CVSd, Vcorsource3V
CVS2 is CVShCVS1 is CVSdVconnSource3V
CVS1 is CVShCVS2 is CVSd, Vconrsources.5V
CVS2 is CVShCVSl1lis CVSd, VconrSource5.5V

E. SpeedState

1.
2.
3.
4.

CVSh and CVSd communicate using USB 3.2 Gen 1x1
CVSh and CVSa@¢ommunicate using USB 3.2 Gen 2x1

CVSh and CVSd communicate using USB 3.2 Gen 1x2
CVSh and CVSd communicate using USB 3.2 Gen 2x2

F. Conditions:

1.

CEoNGO RN

el el =
whnh k= o

14.
15.
16.

Power State 1, Speed StatflD.4.144.C.1]
Power State 2, Speed StatflD.4.14.4C.2]
Power State 3, Speed StatglD.4.14.4C.3]
Power State 4, Speed Statfl'D.4.14.4C 4]
Power State 1, Speed Statgl®.4.14.4C 5]
Power State 2, Speed Statgl®.4.14.4C.6]
Power State 3, Speed Statgl®.4.14.4C.7]
Power State 4, Speed Statgl®.4.14.4C.8]
Power State 1, Speed Statgl®.4.14.4C.9]
Power State 2, Speed StatEl®.4.14.4C.10]

. Power State 3, Speed Statfl®.4.14.4C.11]

Power State 4, Speed Statfl®.4.14.4C.12]
Power State 1, Speed Statgl4.4.14.4C.13]
Power State 2, Speed StatelD.4.14.4C.14]
Power State 3, Speed StatflD .4.14.4C.15]
Power State 4, Speed StatelD.4.14.4C.16)|

G. Procedure:

1.

2.
3.
4

o

12.
13.
14.
15.

CLOONO

Test sets CVSh and CV&dcording to SectioR Condition 1 above.
CVS completes TD 4.14.1 steps31
CVShand CVSd complete an LGO_U1 transaction to enter Ul
CV<d transmits Ping.LFP®ith min tBurst(40ns)everymin tRepeat (16801s) in U1.
This step continues f&50ns
CVS verifies
a. CPUTdr aws power O it s whil®inplgiwetddd/dnsumpti o
b. CPUT forwards the Ping.LFPSs across the chble.4.14.4V.2]
CVSdinitiates a U1 Exit LFPS.
CVS verifies it is forwarded across the cabiéhin TODO[TD.4.14.4V 3]
CVSh and CVSd complete a U1 exitW® and waits 50ms
CVSh and CvSdomplete an LGO_U1 transaction to enter U1.
CVsd transmits Ping.LFPS with max tBur&QnsSS, 160ns SSRevery naxtRepeat
(240ms) in UL. This step continues for 550ms

. CVS verifies

a. CPUT draws power O i whieirdd[TPp.4.WedV.4lconsumpt
b. CPUT forwards the Ping.LFPSs across the cpble.4.14.4V.5]

CVSd initiates a U1 Exit LFPS.

CVS verifies it is forwarded across the cable within TOO®.4.14.4V.6]

CVSh and CVSdomplete a U1 exit to U0 and waits 50ms

CVSh and CVSd complete an LGO_U1 transaction to enter U1.
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16. CVSd transmits U1 exit LFPSus after transmiting the last bit of the LAU.

17. CVS verifiesCPUT forwards the U1 Exit LFP&cross the cable within TODO
[TD.4.14.4V.7]

18. CVSh and CVSd complete a U1 exit to U0 and waits 50ms

19. CVSh and CVSd complete and LGO_UZ2 transaction to enter U2.

20. CVS waits 550ms

21. CVSverifiesCPUT dr aws p o weconsudptiontwhile d U2 power
[TD.4.14.4.V.8]

22. CVSd initiates a U2 Exit LFPS

23. CVS verifies it is forwarded across the cable within TOO®.4.14.4V.10]

24. CVSh and CVSd complete a2éxit to UOand waits 50ms

25. CVSh and CVSd complete an LGO_US3 transaction to enter U3

26. CVSverifiesCPUT dr a w 80my evhilein U3(JTD.4.14.4.V.11]

27. CVSd initiates a U3 Exit LFPS

28. CVS verifies it is forwarded across the cable within TOO®.4.14.4V.12]

29. CVSh and CVSd complete a U1 exit to U0 and waits 50ms

30. CVS completes TD 4.14.1 step4-15

31. If VIF field Cable_USB_Highest Speadd Active_Cable_USB_Lanes indicate support
for the Sped State irthe next Sectioifr Condition aboe, CVS continues to step 2 using
the next Condition in sectioh

TD 4.14.5 Cable USB4 Test

A. Purpose:
1. Check CPUTimplements the Typ€ cable state machine
B. Applicability:
1. This testis applicable for CPUTs where VIF field Product_Type is 4 (Active Cable)
C. Asserts
1. TBD-ECR
D. Power State:
1. CVSlis CVSh, CVS2is CVSd, Vconn Source 3V
2. CVS2is CVSh, CVSlis CVSd, Vconn Souf¥¢
3. CVS1lis CVSh, CVS2is CVSd, Vconn Source 5.5V
4. CVS2is CVSh, CVS1is CVSd, Vconn Source 5.5V
E. Speed State:
1. CVSh and CVSd communicate using USBen 2x1
2. CVSh and CVSd communicate using USBen 22
3. CVSh and CVSd communicate using UsBen3x2
F. Conditions:
1. Power State 1, Speed StatflD.4.145.C.1]
Power State 2, Speed StatflD.4.145.C.2]
Power State 3, Speed Statel'D.4.145.C.3]
Power State 4, Speed StatflD.4.145.C 4]
Power State 1, Speed Statgl®.4.145.C.5]
Power State 2, Speed Statel®.4.145.C.6]
Power State 3, Speed Statel®.4.145.C.7]
Power State 4, Speed Statgl®.4.145.C.8]
Power State 1, Speed Statel®.4.145.C.9]
Power State 2, Speed StatEl®.4.145.C.10|
. Power State 3, Speed Statel®.4.145.C.11]
Power State 4, Speed Statfl®.4.145.C.12]

CENOGOR~ON

=
N = o

129



Compliance Rev 88

G. Procedure:

Test sets CVSh and CVSd according to Section F Condition 1 above.
CVS completes TD 4.14.1 steps81

CVSh and CVSd complete@GL1_REQtransaction to enter U1.

CVSh transmits Ping.LFPS with max tBurst (200ns SS, 160ns SSP) every max tRepeat
(240ms) in U1. This step continues for 550ms

5. CVSverifiesCPUT dr aws ChOpowerrcongimptiensvhile in Ul
6. CVSd initiateghe CL1 Exit LFPSs.

7. CVS verifies it is forwarded across the cable within TODO

8

9

PoNPE

CVSh and CVSdeach CLOand waits 50ms
CVSh and CVSd completeGL2_REQtransaction to enter U2. CVSh transmits
Ping.LFPS ever250ms in U2. CVS waits 550ms

10. CVSverifiesCPUT dr aws Cplpowerrconsdmptiansvhile in U2

11. CVSd initiateghe CL2 Exit LFPS$

12. CVS verifies it is forwarded across the cable within TODO

13. CVSh and CVSdeache<CLO and waits 50ms

14. CVSh and CVSdet the Enter Sleep bit to identerCLd

15. CVSh removes Vcamsource.

16. CVSverifiesCPUT dr aws powerCLdD 20mW whil e in

17. CVSdpulls SBTX to logical low for tWake to initiate retraining the littkCLO,
reapplies Vconn source

18. CVSh and CVSdrain andreach CLOand wait 50ms

19. CVS completes TD 4.14.1 steps-18

20. If VIF field Cable_USB_Highest Speed and Active_Cable_USB_Lanes indicate support
for the Speed State in the next Section F Condition above, CVS continues to step 2 using
the next Condion in section F.

Appendix A TD Number Update

The Test Specification h&een revised to include more connection tests as defined in the USEType
Spec 1.2 Effort has been made to maintain a test category taxonomig tatiologically soundAs a
resultthe Test Definitions have changed number indicaffine table below lists the previous tests and
maps them to the current test numbers.

Test Name Old TD Number New TD Number
Initial Voltage Test 4.1 4.1.1
Source Connect Sink Test 4.2 421
Source Connect SNKAS Test | 4.3 4.2.2
Source Connect DRP 4.4 42.3
Source Connect Audio Acc. 4.5 4.2.6
Source Connect Debug Acc. 4.6 4.2.7
Source Connect Vconn Acc. 4.7 4.2.8
Sink Connect Source Test 4.8 43.1
Sink Connect DRP Test 4.9 4.3.2
SNKAS Connect Source Test | 4.10 441
SNKAS Connect DRP Test 411 4.4.2
SNKAS Connect Audio Acc. 412 4.4.6
SNKAS Connect Debug Acc. | 4.13 4.4.7
SNKAS Connect PoweredAcc. | 4.14 448
DRP Connect Sink Test 4.15 45.1
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DRP Connect SNKAS Test 4.16 45.2
DRP Connect Source Test 4.17 4.5.3
DRP Connect DRP Test 4.18 45.4
DRP Connect Audio Acc. Test | 4.19 4.8.1
DRP Connect Debug Acc. Test| 4.20 4.8.2
DRP Connect Alternate Mode | 4.21 4.8.3

DR _Swap Test 4.22 411.1
VconnPowered Acc. Test 4.23 4.35 (Sink Connect SNKAS Test)
Source Suspend Test 4.24 49.1
USB TypeC Current Adv. Test | 4.25 4.9.2
Source PR_Swap Test 4.26 4.9.3
Source Vconn_Swap Test 4.27 4.9.4
Source Alternate Mode Test 4.28 495
Legacy HosAdapter Test 4.29 Moved to EPC Test Spec
PD BFSK Capable Test 4.30 Removed
Sink Power SuiStates Test 4.31 4.10.1
Sink Power Precedence Test | 4.32 4.10.2
Sink Suspend Test 4.33 4.10.3
Sink PR_Swap Test 4.34 4.10.4
Sink Vconn_Swap Test 4.35 4.10.5
Sink Alternate Mode Test 4.36 4.10.6
PD BFSK Capable Test 4.37 Removed
Sink Dead Battery Test 4.38 4112
Hub Port 3.1 Test 4.39 412.1
Hub Port Types Test 4.40 4122

AppendixB: USB-IF Results Schema

The Compliance TesesultsShallbe output in XML format, compliant with the official USB schema.

https://compliance.usb.org/xsd/USB/DataCollection.xsd

A component elemer@hallbe created to reflect the VIF component tested
Under thetestRumnode:

1 Thefollowing valuesShallbe set within thespecelement:

otitle: &KLUSBnNnTtTypenal Test Specificationo

o version:Text shall match the document revisibfoundat the top of the page or title

page of this document (e fi.860)

1 A testelementShallbe crated for each Test

o ThetcID attributeShallmat ch t he tes#4.2urhiber (e.g. ATD
1 A conditionelementShallbe created for evemgondition for each test.

o0 Throughout the test definitions, conditions are identified With.4.x.x.C.x]
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o If no conditionsare listedn the test definitiona single element is usedth its
identificationset to TD.4.x.x.C.0]

o The condition title element shall matchidentification(e.g.ATD.4.x.x.C.X0)

1 A stepelementShallbe created for every verificati@epof eachcondition element.

0 Throughout the test definitions, verification stepsideatifiedwith [TD.4.x.x.V.X]

0 The step title element shall matchidentification(e.g.ATD.4.X.X.V.x0)

o If the verificationstepfails, thescoreelementShallbe set to Fail.

o A commentelementShallbe used to provide detail on the nature of each failure. The
format in which this is done may be determined by the test vendor.
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