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1 Introduction

With the continued success of USPBower Delivery, there exists a need taefine acommon
interface betweena USB Vpe-C Port Managerand a simple USB TypeC Port Controller.
This specificationdefines this interface.

Figure 1-1 shows the interconnection between the USB Typ€ Port Manage(TCPM and
three USB TypeC Port @ntrollers (TCPC3%. One TCPMnay be used to drive multiple TCPCs
subject to the timing constraints defined inthe USB PDSpecification.The connection
between the TCPM and the TCPC is defined aetbdSB TypeC Port Controller Interface,
TCPCI.

TypeC Port Manager

‘ Policy Engine ‘

‘ TCPN8 Portion of Protocol Lay+

12C Master TCPC Interface
~
| |
12C Slave 12C Slave 12C Slave

TX Rx Buffer

TX Rx Buffer

Tx Rx Buffer

TCPQ Portion of Protocol Laye TCPQ Portion of Protocol Laye

=
=

TCPQ Portion of Protocol Laye

=

(GoodCRCRetry) (GoodCRCRetry) (GoodCRCRetnry)
‘ Physical Layer ‘ ‘ Physical Layer ‘ ‘ Physical Layer ‘
‘ TypeC CC Logic ‘ ‘ TypeC CC Logic ‘ ‘ TypeC CC Logic ‘
TypeC Port Controller TypeC Port Controller TypeC Port Controller

Figure 1-1. USB TypeC Port Manager to USB Type-C Port Controller Interface

1.1 Purpose

The USBType-C PortController Interface (TCPC)) is the interface betweena USB TypeC
Port Manager(TCPM)and aUSB TypeC Port Controller (TCPC) The goal of theTCPCI is to
provide a defined interface between aTCPCand a TCPMin order to standardize and simplify
TCPMimplementations.

The TCPGis a functional blockwhich encapsulatesvVsusand VcoNNpower controls, USB
Type-CCC logicthe USB PDBMCPhysical Layerand portion of the USB PDProtocol Layer.

1.2 Scope

This specification is intended as asupplementto USB3.2., USB TypeC and USB PD
specifications. It addresses only the elements required to implement and support the/SB
Type-CPort Controller.

Normative information is provided to allow interoperability of components designed to this
specification. Informative information, when provided, may illustrate possible design
implementations.
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1.3 Related Documents

USB3.2. Universal Serial BuRkevision 3 Specificaton
https://www.usb.org/documents

USB PD USB Power Delivery Spedaiéition, Revisior8.1, V1.3 January, 2022
https://www.usb.org/documents

USB USBType-CCable andConnectorSpecification, Revisio2.1, January, 2022
Type-C https:// www.usb.org/documents

1.4 Conventions
1.4.1 Precedence

If there is a conflict between text, figures, and tables, the precedence shall be tables, figures,
and then text.

1.4.2 Keywords
The following keywords differentiate between the levels of requirements and optios.
1.4.2.1 Informative

Informative is a keyword that describes information within this specification that intends to
discuss and clarify requirements and features as opposed toandating them.

1.4.2.2 May
May is a keyword that indicates a choice with no implied preference
1.4.2.3 N/A

N/A is a keyword that indicates a field or value is not applicable and has no defined value
and shall not be checked or used by the recipient.

1.4.2.4 Normative
Normative is a keyword that describes features mandated by this specification.
1.4.2.5 Optional

Optional is a keyword that describes features not mandated by this specification. However,
if an optional feature is implemented, the feature shall be implemented as defined by this
specification (optional normative).

1.4.2.6 Reserved

Reserved is a keyword indicating reseved bits, bytes, words, fields, and code values that are
set-aside for future standardization. Their use and interpretation may be specified by future
extensions to this specification and, unless otherwise stated, shall not be utilized or adapted
by vendor implementation. A reserved bit, byte, word, or field shall be set to zero by the
sender and shall be ignored by the receiver. Reserved field values shall not be sent by the
sender, and if received, shall be ignored by the receiver.

1.4.2.7 Shall

Shall is a kgword indicating a mandatory (normative) requirement. Designers are
mandated to implement all such requirements to ensure interoperability with other
compliant Devices.
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1.4.2.8 Should
Should is a keyword indicating flexibility of choice with a preferred alternatve equivalent to
OEA PEOAOGA OEO EO OAAT I T AT AAA OEAOGGHS8
1.4.3 Numbering
Oi AAOO Ei T AREAGAT U AITTTxAA AU A 11 xAOAAGA OA6 j A
- I AAEAOCAT U A1 11T xAA AU Al OPPAOAAOGA O" 06 AOA AUOA

A 1T EA O A ID Are exadecimal values. Numbers not immediately followed by

i
AUA :

AEOEAO A OAoh O0"6h 1T 0 OE6 AOA AAAEI Al OA1 OAOs8
1.5

Terms and Abbreviations

Term Description
BMC Biphase Mark Coding
LPM Local Policy Manager
LPMI Local Policy Manager Interface
OPM Operating System Policy Manager
PPM Platform Policy Manger
PPMI Platform Policy Manager Interface
TCPC USBType-C Port Controller
TCPCI USBType-C Port Controller Interface
TCPM USBType-C Port Manager
SNK.Rp Sink CC pin above minimum vRdC onnect per USB TypeC
SNK.Open Sink CC pin below maximum vRaper USB TypeC
SRCRa Source CC pin above VOPEPNer USB TypeC
SRCRd Source CC pin witin the vRd range,per USB TypeC
SRCOpen Source CC pin below maximum vR@erusB TypeC
OCP Over-current Protection
OVP Over-voltage Protection
vSafeQV Safe operating voltageA O OUA OT uéird 606 DAO
vSafebv Safe operating voltage at 5V peusB PD
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2 Overview

2.1 Introduction
2.2 USBTypeCPort Controller (TCPGiterface

TypeC Port Manager

‘ Policy Engine ‘

‘ TCPMR Portion of Protocol Lay%r

I12C Master

| —— _ TCPC Interfaci
I12C Slave

\ Tx Rx Buffer \

TCPQ Portion of Protocol Laye
(GoodCRCRetry)

=

‘ Physical Layer ‘

‘ TypeC CC Logic ‘

TypeC Port Controller

Figure 2-1. TCPClinterface

The USB TypeC Port Controller Interface, TCPCI, is the interface betweendSB TypeC
Port Manager and aJSB TypeC Port Controller. The goal of thdJSB TypeCPort Controller
Interface (TCPCI) is to provide a definednterface between a TCPC and a TCPM in order to
standardize and simplifyUSB TypeC Port Manager implementations.

The TCPC is a functional blockwhich encapsulates usand VcoNNpower controls, USB
Type-CCC logicand the USB PDBMC physical layer and protocol layer other than the
message creationThe TCPGhall not include support for USB PD BFSK.

2.3 Changes from Revision 1.0

The following is a summary of major changes between thispegcification (TCPCI Rev2 v2)
and TCPCI Revl v1.2:

1 Support for USB PDExtended Messages. The TRANSMIT_BUFFER and
RECEIVE_BUFFER registers are redefinedaccommodate 260 data bytesChanges
are made to he procedures ofUSB PDcommunication (see Sectiongt.7).

Support for USB PDFast Role Swap (see Sectioh4.5.4.9.

Support for SMBuUsPEC (PackeError Checking) mechanism(seeSectiors 4.3.7and

4.3.12).

Support for ageneralpurposetimer (see Section4.4.11).

Support for vSafeOV reporting in EXTENDED_STATUS)ister (see Sectiom.4.6.4).

The TCPM is required to adopt parts of the SMBus protocol for reading and writing

the 12C registers (see Sectiod.3)

1 Unless the TCPM set§CPC_CONTROL.EnableLooking4®ectionAlert bit, TCPC by
default masksAlert assertion when CC_STATUS.Looking4Connection changes atat

= =

=a =4 =4
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1 Support for optional normative way to set the target voltage for sourcingion-default
voltages over VBus(see Sectiord4.4.19).

1 Addeda TCPM timing requirement for servicing TCPC Alerts if the TCPM is
connected to a TCPC Source which has set SinkTxOK to indicate to the Sink itis OK to
send Atomic Message Sequences (AM&ge Appendix C).

1 Corrected the calculation exampleof automatic VBusSink dischargeupon disconnect
in Section4.4.5.4.2

2.4 Changes from Revisio.0 Version 1.0

The following is a summary of major changes between this specification (TCPCI Rev22)1.
and TCPCI Rexv1.0:

1 ALERT register is not reset upon a Hard Resdsee Sectionst.4.2and 4.7.3) Only the
mask registers (ALERT_MASK, POWERE_STATUS_MASK, EXTENDED_STATUS_MASK,
ALERT_EXTENDED_MASK}Eaeset upon a Hard Reset.

1 Added two fields, namely DEVICE_CAPABILITIES_2.MessageDisableDisconnect
and RECEIVE_DETECT.MessageDisableDisconnect, which allow a Sink TCPC to
disable PD messaging based only on SNK.Open (Sink CC pin is below maximum vRa)
is detected for at least tPDDebounce min (10ms). This allows supporting CTVPD
CTUnattached.SNK state.

1 A Source only TCPC is required to apply Rdch termination on CC pin that was
providing VconNuntil the CC pin reaches below VconNDischarge as specified irUSB
Type-C. (see Section8.1and4.4.5.4).

1 Addedan unconditionally transition from Debug_Accessry_ EXxit to
State_Debug Accessolas shown inFigure 4-21) to allow the Debug Accessory
State-Machine to continue operating after a disconnect event.

2.5 Changes from Revision 2.0 Version 1.1

The following is a summary of major changes between this specification (TCPCI Rev22)1.
and TCPCI Rev2 v1:

1 Clarified that COMMAND.Look4Connection will only causthe TCPC to toggl®RP if
POWER_CONTROL.AutoDischargeDisconnect.Fl0e appropriate way for the TCPM
to start a DRP toggling is to clear POWER_CONTROL.AutoDischargeDisconnect before
writing COMMAND.look4Connection.

2.6 Changes from Revision 2.0 Version 1.2
The following is a summary of major changes between this specification (TCPCI Rev2 v1.3)
and TCPCI Rev2 v1.2:

1 Added support for the Extended Power Range (EPR).

0 Modified Table 441 for the VBUS_SINK_DC®ONNECT_THRESHOLD Register
to increase number of bits for the Voltage trip

o Similarly, modified table 4-42 for the VBUS_STOP_DISCHARGE_THRESHOLD
Register Description Table 443 for the VBUS_VOLTAGE_ALARM_HI_CFG and
VBUS_VOLTAGE_ALARM_LO_®EGister Descrigions

0 Table 32 Required DEVICE_CAPABILITY_2 Support added B15 for the VBUS
Voltage Format and bits 5:4 clarification
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0 Added DEVICE_CAPABILITIES_3 Register definitimhan Optional register in
case TCPC supports EPR voltage ranges.
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3 USBTypeCt Port Controler Requirements

This chapter describes therequirements of aUSB TypeC Port Controller. The TCPChas
three functions:

1 USB TypeCport power control for VBusand VCONN(normative)

1 USB TypeCCCcontrol and sensing(normative)

1 USB PDMessagedelivery (normative)
StandardInputs and Outputs are defined for simplified external interfacing (optional).
The TCPCuses 12C to communicate with thefCPM TheTCPCis an 12C slave with Alert#
sighal for requesting attention.

3.1 Port Power Control for VBUS and VCONN

A Source capable TCPC shall providke registers required to allow the TCPM to control
VBUsSourcing. A Sink capable TCPC shall provitee registers to allow the TCPMto Control
VBUSSinking.

To ensure safety in case the 12C interface faila, TCPC sourcinghondefault VBusvoltage
(other than vSaféV) shall autonomously stop sourcing \Busif the Sink is detached

The TCPC shall implemena forcedischarge circuit if it supports sourcing VBus A low
current bleed discharge may be implemenédto discharge \Bus Force discharge isalarger
current dischargeusedto dischargeVsusto below vSafeOVupon detecting adisconnect per
USB TypeC(exiting the Attached Src statein Figure 4-19 and Figure 4-20).

A TCPCshall include monitoring for the presence of \Bus(vSafe5VySafe0\j. The TCPC shall
implement high and low voltage alarms if it Sinks or Sourceaondefault voltages (i.e.
voltagesother than vSafe5V.

A SourceOnly or DRP TCPC shall include control fovconnsourcing. A SinkOnly TCPC shall
include control for VconNsourcing if VCONNSwap or Sinkwith Accessory issupported. VCONN
sourcing shall meetrequirements as provided inthe USB TypeC, including tVcoNnNONand
tVconNOFFparameters.Whena SourceOnly TCPC is requested talisable Vconnsourcing (by
setting POWER_CONTROL.EAa¥CONN=0b)the SourceOnly TCPCshall apply Rdch
termination on the CC pin that was providingvconNuntil the CC pin is discharged below
vVconNDischarge level as specified imthe USB TypeC. A DRP TCPC may not providie
capability of applying Rdch termination when disabling ¥ oNNsourcing is requested.

A TCPCshall implementlow power statesas defined in this specification.

3.2 USBCC Logic

The TCPCshall implement logic for controlling the CC pins on theJSB TypeC Connector.
The TCPCshall implement the normative method to control the Port Power Roleand to
report the state of the CC linesRp/Rd control, and CC sense/debouncel/interrupt.

3.3 USBPD Messag®elivery

The TCPC shall implement BMC encoding. The TCPC shatlinclude support for USB PD
BFSK. The TCPC shall implement the portion of the Protodayer in the USB PD
specification as shown inFigure 3-3, Figure 3-4, andFigure 3-5. The TCPC is opaque from a
USB PDpoint of view. The TCPC sends and receives messages constructed in the TCPM and
places them on the CC connections. The TCP@ed not interpret USB PDmessages
The TCPC shall implement the entir&/SB PDPhysical layer with BMC encodingThe TCPC
shall implement the following portions of the USB PDProtocol Layer.
1 CRCReceiveTime(PRL_Tx_wait_for_Phy_ Response_state)
1 RetryCounter (PRL_Tx_Check_RetryCounter State)
1 MessagéD is not checked in the TCPC when a ne@BoodCRC message is received.
Retried messages that are received are pasd to the TCPM via 12C
1 A messagetransmissionis considered successful aftereceiving aGoodCRGCesponse
with the matching MessagelD and SOP type
1 Two things allow the TCPM to track the MessagelD even when asynchronous
messages are received
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0 If ALERT.ReceieSOP*MessageStatus not clearedwhen the TCPM requests
a TRANSMITthen the TransmitSOP*MessageDiscarded bit in the ALERT
register shall beasserted.
o0 |If a message is reeived before the TCPQasprocessed a transmit request, it
asserts the TransmitSOP*MasageDiscarded bit in the ALERT register
1 BIST handling shall be as follows: Each incoming BIST messagay be passed up to
the policy engine as is any other incomingJSB PDMessageor responded to with a
GoodCR@vithout passing to the policy engine The TCPC shall provide a mechanism
to allow the policy engine to send a BIST Continuous Carrier Mode 2 message for
tBistContMode.

3.4 Debug Accessory DetectiofOptional Normative)

The TCPC may implement autonomous detection tiie Debug Accessorystate (vRd/vRd)
per USB TypeC. This allows the TCPC to indicate a vRd/vRd connection without TCPM
involvement, and indicates this via the DebugAccessoryConnected# outpuwnd
POWERSTATUSDebugAccessorConnected The TCP(erforms autonomous detection of
the Debug Accessory state iTCPC_CONTR@ebugAccessoryControtOb.

The TCPM may control entry to the Debug Accessory Detected state by setting
TCPC_CONTROL.DebugAccesgoontrol=1b.

The behavior in the Debug Accessory states defined in USB TypeCspecification.
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3.5 State Diagram Introduction

The TCPCstate diagrams definedin this specification are normative and shall define the
operation of the TCPC. Note thal CRC state diagrams are not intended to replace a well
written and robust design. Figure 3-1 shows an outline of the states defined in the followmg
]

USB Type-C Port Controller
Interface Specification

sections. At the top there is the name of the state. This is folloke AU O! AQEI

I EOO 1T £ AAOEI

O AAOOEAA 10660

actions carried out on exiting the state.

/ <Name of State \

~

-
Actions on Entry
GList of actions to carry out on entering

the statet
N Y,
=

- .
Actions no exit
GList of actions to carry out on exiting th

™

état@ )

= D

Figure 3-1. Outline of States

o

A1 OAOET ¢ OEA

Transitions from one state to another are indicated by arrows with the conditions listed on
the arrow. Where there are multiple conditions these are connected using either a logical OR

O0so6 10 A

i CEAAIT !

condition. In some casesthere are transitions which can occur from any state to a particular
state. These are indicated by an arrow which is unconnected to a state at one end, but with
the other end (the point) connected to the final state. In@me state diagrams it is necessary
to enter or exit from states in other diagramsFigure 3-2 indicates how such references are

made. The reference is indicated with a hatched box. The box contains the name of the
referenced state.

<<Name of reference sta@

Figure 3-2. Reference to States
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3.6 TCPQ@rotocol LayerState Operation

This section describes thenormative TCPC Protocolayer state operation. The informative

TCPMProtocol Layer state geration can be found inAppendix A.

The state operation as shown irFigure 3-3, Figure 3-4 and Figure 3-5 depends on the

message deection settings in RECEIVE_DETECT register (as provided in Sectéhd.13). For
AGATl Pl Ah EE 2 %# %) 6 % e$stkidnbdiisst sie AAPCAGes Mobt@nsition

from PRL_Rx_Wait_for PHY_ MessagPRL_Rx_Message DiscwH AT EO OARAEOAO 3/ 038
messageregardless of whether the RECEIVE_BUFFER is full. Similarly, if

RECEIVE_DETECT.CableReset is not set, the TCPC doeggenfatrm global transition from all

statesto PRL_Rx_Wait_for_PHY_Mess&fRL_Tx_Wait_for_Transmit_Request
PRL_HR_Wait_for_Hard_Reset_Regstde when it receives Cable Reset.

Figure 3-3 shows that whenthe TCPC receives an unexpected GoodCREssagethe TCPC
sets ReceiveSOP*MessageStatus bit in the ALERT register to allow theéPM reading the
unexpectedGoodCRC message as a regular USB PD message (as described in SdcTidin
The TCPM should follondSB PDif the port receivesan unexpected GoodCRC messadan
the other hand, if the TCPC receives an expected GoodCRC message (that contains the
matching MessagelD and SOP typeith the transmitted PD message), then the TCPC would
enter PRL_Tx_Report_SuessTCPC Protocol Layer state (as shown iigure 3-4) and set
TransmitSOP*MessageSuccessfhit in the ALERT register.

Hard Reset received (if RECEIVE_DETECT.HardReset is set)
| Cable Reset received (if supported and RECEIVE_DETECT.CableReset is set)

Stal’t / PRLﬁRxﬁMessageﬁDiscard\

l (Global transition from all states) Rx Buffer is full

discard transmission and assert

B 2
PD message received from PHY ALERT.TransmitSOP *MessageDiscarded

Actions on entry :
Rx Buffer not full & If Transmission State Machine is active , }

PRL Rx Wait_for _PHY Message

Actions on entry :

o

Unexpected
GoodCRC received

Anything but
unexpected GoodCRC

/ PRLﬁRxﬁSendﬁGoodCch

Actions on entry :
Send GoodCRC message to PHY

GoodCRC transmission complete
| GoodCRC message discarded bus idle*

GoodCRC message
discarded bus idle*

/ PRL_Rx Report_SOP*

Actions on entry ©
[ Update RECEIVEBUFFER(ALERT.ReciveSOP Status asserted)

-

! This transition is taken by the TCPC when the GoodCRC message has been discarded due to CC being busy, and after CC
becomes idle again (see USB PD specification). Two alternate allowable transitions are shown.
2 Messages do not include Hard Reset or Cable Reset signals, or expected GoodCRC messages (GoodCRC message is only
expected after the TCPC has senta PD message, and the TCPC Protocol Layer State Machine is in PRL_Tx_Wait_for_PHY_Response).

Figure 3-3. MessageReception State Diagram implemented in TCPC
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Start

Protocol Layer message reception in PRL_Rx_Message_Discard state

i

PRLTx Wait for Transmit Request (Global transition from all states) Hard Reset received (if RECEIVE_DETECT.HardReset is set)
Actions on entry : - | Cable Reset received (if suppongd and RECEIVE_DETECT.CableReset is set)
PRL_Tx_Reset RetryCounter PRL_Tx_Construct_Message

TRANSMIT[2:0] < 101b written

- Actions try
Reset RetryCounter 3| Pass TRANSMITBYTE COUNT bytes
7| from TRANSMIT_HEADERLOW,

J TRANSMIT HEADERHIGH, and
\ / TRANSMIT.DATA_ OBJECTS to PHY
PRL_Tx_Report_Failure
Actions on entry 3
Assert RetryCounter OnRetryCount Message sent to PHY
ALERTTransmitSOP *MessageFailed RetryCounter > nRetryCount

PRL_Tx_Check RetryCounter PRL_Tx_Wait_for_PHY Response

Actions on entry : CRCReceiveTimer Timeout
1f DFP or UFP incrementand check [ | Message discarded bus Idle
RetryCounter

Actions on entry :
Initialize and run CRCReceiveTimer 1

GoodCRC response
received from PHY layer

TX_BUF_HEADER_BYTE_1 != RX_BUF_HEADER_BYTE_1 (MessagelD mismatch)
| TRANSMIT[2:0] I= RX_BUF_FRAME_TYPE (SOP mismatch)

PRL _Tx_Match_MessagelD

PRL Tx_Report_Success
Actions on entry : Actions on entry ©
Assert i Match MessagelDCounter and
ALERTTransmitSOP *MessageSuccessful | Else: GoodCRC response received with MessagelD & SOP match response MessagelD

* The CRCReceiveTimer is only started after the TCPC has sent the message. If the message is not sent due to a busy channel then the CRCReceiveTimer will not be started (see USB-PD

specification).
2 This indication is sent by the PHY Layer when a message has been discarded due to CC being busy, and after CC becomes idle again (see USB-PD specification). The
CRCReceiveTimer is not running in this case since no message has been sent.

Figure 3-4. Message Transmission State Diagram Implemented in TCPC

Hard Reset received (if RECEIVE_DETECT.HardReset is set)
| Cable Reset received (if supported and RECEIVE_DETECT.CableReset is set)

(Global transition from all states)

PRL_HR Construct_Messag e\

PRL HR Wait_for_Hard _Reset Request

( TRANSMIT[2:0]=101b | TRANSMIT[2:0]=110b ) written Actions on entry :
Actions on entry p| Start tHardResetComplete timer
Request PHY to send Hard Reset or
Cable Reset
PRL HR Failure tHardResetComplete expires /

Actions on entry ©
Instruct PHY to stop attempting to
send Hard Reset or Cable Reset

Hard Reset or Cable Reset sent

Actions on entry : o Actions on enfry :
Assert both ALERT.Transm fuland [ L Stop tHardResetComplete timer
ALERT.TransmitSOP *MessageFailed

/ \

/

Figure 3-5. Hard Reset Transmission State Diagram Implemented in TCPC

/ PRL HR Report PRL HR Success \
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3.7 Source, Sink, and DRRequirements

A TCPC shall implement the DEVICE_CARRBITES_1 and DEVICE_CAPRBES_2 registers as defined in Section 4.4.8.1. A TCPC shall
support the DEVICE_CAPABILIES_1 register fothe applicablePower Role as defined in Table-3. A TCPC shall implement the
DEVICE_CAPABILITIES_2 register fitre applicable Power Role as defined ifrable 3-2.
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Table 3-1. Required DEVICE_CAPABILITIESL Support

USB Type-C Port Controller
Interface Specification

Power Role B15 B14 | B13 B12 B11 B10 B988 | B7...5 B4 B3 B2 Bl BO
VBus | OCP| OVP Bleed Force VBUS Rp Power | 3/ 0 ( Source | Sink | Source | Source
Voltage Discharge | Discharge | Alarm | Value | Roles | 3/ 0| VCONN | VBUS Non- VBUS
Target Meas DBG default
Sourceonly (Nondefault O o2 o3 (0] R R 01lb 001b 0] R 0] R R
VBUY 10b
Sourceonly (Default O o2 o3 (0] R (0] 00b 001b 0] R 0] 0] R
VBUY
Sink-only (Nondefault O 0] 03 (0] (0] R 00b 010b O O R O @)
VBUY
Sink-only (Default VBU9 O] O] o3 @) @) @) 00b 010b O] O] R ©) O]
DRP | Toggling O o2 o3 O R R 01lb 100b @] R R R R
(Source/Sink) 10b 101b
(Nondefault VBu9 110b
Toggling O o2 o3 (0] R (0] 00b 100b @] R R @] R
(Source/Sink) 101b
(Default VBUY 110b
Sourcing Device O o2 o3 (0] R R 01lb 100b @] R @] R R
(Nondefault VBug 10b 101b
110b
Sourcing Device O o2 o3 (0] R (0] 00b 100b @] R @] @] R
(Default VBU9Y 101b
110b
Sinking Host O O o3 O O R 00b 100b @] @] R @] 0]
(Nondefault VBug 101b
110b
Sinking Host O O o3 O O O 00b 100b @] @] R @] 0]
(Default VBU9Y 101b
110b
Notes:
1. R=Required and O=0Optional
2. Required at the platform level per USBPD. OCP cabe integrated into the TCPC or external to the TG®. This bit indicates the TCPC supports reporting OCP
through FAULT_STATUS register. If OCP is external to the TCPC, the OCP shall be connected 38 #¢DARD INPUT SIGNAMBUSExternal Overcurrent Fault. If
this bit is not set, thenthe OCP event is novisible to TCPC.
3. Device_Capabilities_1.VbusOVPReporting (B13) defines if reporting of the OVP event is supported or @fP is equired per USBPD.
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Table 3-2. Required DEVICE_CAPABILITIES2 Support

Power Role B15 B14 B13 B12 | B11 B10 B9 B8 B7 B6 B584 B3...1 BO
DEVICE | Message | Generic | Long | SM | Source | Sink | Watch Sink Stop VBUS VCONN VCONN
CAPABI | Disable Timer Mess | Bus FR FR dog Disconnect | Discharge | Alarm Power Over
LITY 3 Disconn age | PEC| Swap Swap | Timer Detection | Threshold Current
ect Fault
Sourceonly O O 0 o2 (0] (0] (0] 0] 0] R 0] 000b or 0]
(Nondefault VBug other
Sourceonly (Default O O 0 (0] (0] (0] (0] 0] 0] 0] 0] 000b or 0]
VBUY other
Sink-only 0] 0] o] 02 o] o] o] @] R @] @) X 0]
(Nondefault VBug
Sink-only (Default O O 0] (0] (0] (0] (0] O O O O X o
VBUY
DRP | Toggling O O (0] o2 (0] (0] (0] @] R R @] 000b or @]
(Source/Sink) other
(Nondefault
VBUY
Toggling O O (0] (0] (0] (0] (0] @] @] @] @] 000b or @]
(Source/Sink) other
(Default
VBUY
Sourcing O O (0] (02 (0] (0] (0] @] @] R @] 000b or @]
Device other
(Nondefault
VBUY
Soucing (0] (0] (0] (0] (0] (0] (0] @] @] @] @] 000b or @]
Device other
(Default
VBUY
Sinking Host @) @) (0] o2 (0] (0] (0] O R o] O 000b or @]
(Nondefault other
VBUY
Sinking Host @) @) (@) (0] (0] (0] (0] O o] o] o] 000b or @]
other
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(Default
VBUY

Notes: . . .
1. R=Required O=Optiond AT A 8cergi 160
Required if Extended Messages longer than 30 Bytes long (such as EFRurce_Capabilities or EPR_SinRapabilities)is supported and chunking is not

2.
supported. In this case DEVICE_CAPABILITES.LongMesagesshall be set to 1b.
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A TCPG which supports Source operation shall implement the following:
1. Provide control of VBussource path(see COMMAND register, Sectich4.8).

2. Optionally provide over voltage protection and over current protection circuitry for

the VBussource path(see FAULT_STATUS.OCP/OVP and
FAULT_CONTROL.OCP/OVP).

3. Provide control of a VconNnswitch (see POWER_CONTROILcUNNPowerSupported and

POWER_CONTROL.EnableVconn).
4. Optionally include monitoring for the presence of YoNN(see
POWER_STATU%CONNPresent).

5. Support Device_Capabilities_1 and Device_Capabilities_2 register for the Soucady
(Nondefault VBug or Sourceonly (Default VBug Power Role as defined inrable 3-1

and Table 3-2.

Table 3-3. Source Requirements

Name Functionality
USB-PD
VCONNSwap Optional
Power Role Swap Support Optional
Fast Role Swap Support Optional
USBPD Extended Message Support Optional, but
Required if EPR is supported
CC CONTROL
CC Detect Status Required

Port Disable

Required (Rp to zOpen)

Power Roles Supported

SRC (Rp default, 1.5A, 3A) indicated in
DEVICECAPABILITIES_1.SourceResistorSupported

SNK (Rd) Optional

PORT POWER CONTROL

Power Status Required
Supply VCONN Required
Sink VBus Optional
Supply WBUS Required
Dead Battery Optional

Required if DRP has a battery (present Rd when no
power)

#1 PUOECEO
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3.7.2 SinkRequirements

A TCPG which supports Sink operation shall implement the following:

1. Contain CC logic that implements a mechanism to present Rd in a dead battery
condition (seeTable 4-17. Power On Default Conditions).
2. Optionally include the monitoring of the presence of YoNN (see
POWER_CONTROILcUNNPowerSupported andPOWER_STATUSCUNNPresent).
3. Provide control of VBussink path (see COMMAND register, Sectioh4.8).
4. Provide a mechanismfor detecting a disconnect if it is capable of sinking a voltage
other than vSafe5V (se&section4.4.18.7).
5. Provide a mechanism for detecting vSafeOV
6. Support Device_Capabilities_1 and Device_Capabilities_2 istgr for the Sink-only
(Nondefault VBug or Sink-only (Default VBug Power Role as defined irrable 3-1
and Table 3-2.
Table 3-4. Sink Requirements
Name Functionality
USB-PD
VCONNSwap Optional
Power Role Swap Support Optional
Fast Role Swap Support Optional

USBPD Extended Message Support Optional, but

Required if EPR is supported

CCCONTROL
CC Detect Status Required
Port Disable Required (Rd to zOpen
Power Roles Supported SNK (Rd) Required

SRC (Rp default, 1.5A, 3A) Optional

PORT POWER CONTROL

Power Status Required

Supply VCONN Optional, but required if VCONN Swap supported
Sink VBus Required

Supply VBUS Optional

Dead Battery Required (present Rd when no power)
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3.7.3 Sinkwith Accessory Support

A TCPGC which supports Sinkwith Accessory Supportoperation, shall implement the
following:

1.

2.

3.

Contain CC logic that implements a mechanism to present Rd in a dead baite
condition (seeTable 4-17. Power On Default Conditions).

Provide control of Vconnsource path(see POWER_CONTROLAANPowerSupported
and POWER_CONTROL.EnabtsAN.

Optionally include the monitoring of the preseace of MWONN (see
POWER_STATUSC¥NNPresent).

Provide control of VBussink path (see COMMANDegister, Section4.4.8).

Provide a mechanism for detecting adisconnect if it is capable of sinking a voltage
other than vSafe5V (se&section4.4.18.7).

Provide a mechanism for detecting vSafeOV

Support Device_Capabilities_1 and Device_Capabilities_2 register for the Sotdy
(Nondefault VBug or Sink-only (Default VBug Power Role as defied in Table 3-1

and Table 3-2.

Sink with Accessory support is optional, but if implemented shall follow the table below.

Table 3-5. Sink with Accessory Support Requirements

Name Functionality
USB-PD

VCONNSwap Required

Power Role Swap Support Optional

Fast Role Swap Support Optional

USBPD Extended Message Support Optional, but

Required if EPR is supported

CC CONTROL
CC Detect Status Required
Port Disable Required (Rp to zOpen)
Power Roles Supported SNK (Rd) Required

SRC (Rp default) Required

PORT POWER CONTROL

Power Status Required
Supply VCONN Required
Sink MBUs Required
Supply VBUS Optional
Dead Battery Required (present Rd when no power)
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A TCPGC which supports Dual RoldPort operation, shall implement the following:
1. Contain CC logic to detect the insertion of &ource Sink, and Audio and debug
accessory(see ROLE_CONTRAQL)

2. Contain CC bgic that implements a mechanism to present Rd in a dead battery
condition (see CC_STATUS)

3. Provide control of VBussource path(see COMMAND register, Sectioh4.8).

4. Provide control for a Vconnswitch (see POWER_CONTROLCAANowerSupported and

POWER_CONTROL.Enabten

5. Include the monitoring of the presence of YoNN(see POWER_STATURA&ONPresent).

6. Provide a mechanism for detecting adisconnect if it is capable of sinking a voltage
other than vSafe5V(see Section4.4.18.1).
7. Provide a mechanism for detecting vSafeOV

8. Support Device_Capabilities_1 and Device_Capabilities_2 register for at least the DRP
Toggling, Sourcing Device, and Sinking HoéDefault VBug Power Roles as definedn

Table3-1 and Table 3-2.

Table 3-6. DRP Requirements

Name Functionality
USB-PD

VCONN Swap Optional

PR SwapSupport Optional

Fast Role Swap Support Optional

USBPD Extended Message Support Optional, but

Required if EPR is supported

CCCONTROL

CC Detect Status

Required

Port Disable

Required (Rp to zOpen)

Power Roles Supported

SRC (Rp default, 1.5A, 3Ahdicated in
DEVICE_CAPABILITIES_1.SourceResistgoforte
d

SNK (Rd) Required

PORT POWER CONTROL

Power Status Required
Supply VCONN Required
Sink VBUS Required
Supply VBUS Required

Dead Battery

Required (present Rd when no power)
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3.8 Watchdog Timer Requiremeas (Optional Normative)

It is recommended a watchdog timer, which monitors the TCPMo-TCPCinterface for lack of
communication, be implemented by a TCPC if it supports sourcing or sinkingpndefault
voltages(i.e. voltages otherthan vSafe5Yy. A watchdogtimer shall be implemented when
DEVICE_CAPABILITIES_2.WatchdogTimer = 1b.

The watchdog timer functionality shall beenabled whenever
TCPC_CONTR@nableWatchdogTimer is set to 1b. The watchdog timer shall start when any
of the interrupts that are not masked in the Alert register are set or when the Alert# pin is
asserted. The watchdog timer is cleared on an I12C access by the TCPM (either read or write).
If the ALERT# pin is still asserted after this 12C access, the watchdog timer will reinitialize
and start monitoring again until all of the Alerts are cleared or until the ALERT# pin is de
asserted.

3.8.1 Watchdog Timer Function

When enabled, the watchdog timer shall start whenhe Alert# pin is asserted

An unresponsive TCPMvhich is unable to clearthe interrupt within tHVWatchdog, Table
4-49, will cause the watchdog timer to expire. When the watchdog timer expas, the TCPC
shall immediately disconnect the CC terminations by setting ROLE_CONTROL bits03to
1111b, dismonnect the Source otthe Sink paths dischargeVsusto vSafeQV, andhen set
FAULT_STATUS.I2ClInterfaceErrof.he TCPC shaltemove the VBusdischargecircuit when
VBuUsis below vSafeQV and it shalhot re-apply the dischargecircuit if VBusrises above
vSdeOV. Sop dischargein this caseis an edgetriggered event.

Any further changes on VBUS need to be initiated by the TCPM when its communication link
with the TCPC is restored.

A TCPC shall disable the watchdog timer whenever TCPC_CONTROL.EnableWatchduwgTi
is set to Oh
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4 USB Type€Ct Port Controllerinterface

The USB TypeCPort Controller Interface (TCPCl)is a low level interface which handlesvsus
and VconNpower connections,CClogic and USB PDmessagedelivery through a simple
register interface. The normative communication between theTCPCand the USB TypeCPort
Manager (TCPM)s over anl2Cbus.

The TCPClusesthe 12C protocol with the following behaviors:

1. The TCPMis the only master on tke 12C bus

2. The TCPCdaslavedeviceon the 12C bus.

3. The TCPC as a slave device shall be accessible through 12C communication protocols
AT T Pl EAT O-AOBDOBODPAAEHHEEAAOCETT AT A OOAO 1 AT OAl 2A0c¢
http://www.nxp.com/documents/user_manual/lUM10204.pdf

4. The TCPM designer must meet the I12C bus loading requirements when determining
the maximum number of devices on the 12C bus.

5. EachUSB TypeCport has its own unique 12C slave addresslhe TCPCmay support
multiple USB TypeC ports. In casethe TCPC supports multiple ports eachUSB Type
Cport shall have a unique 12C slave address.

6. The TCPC shall support Fashode Plus (Fm+) bus speed. It maylsosupport other
bus speeds.

7. The TCPGhall have an operdrain active low output Alert# pin. This pin is used to
indicate a change of state, where Alert# pin is asserted whenrg Alert Bits are set

8. The TCPCkhall supportan I/O voltage rangefrom 1.8V to 3.6V.

9. The TCPC shall allow reads to every register evavhen it is defined as Write only.
The TCPM should assume the register information returned from a Write only
register is not valid.

10. The TCPC may implement the SMBus version 3 bus protocol (Section 6f3he
SMBus Specification, version 3.0 available &ttp://smbus.org/specs/ ).

11. The TCPCI adopts parts of the SMBus protocol as normative requiremenEach
register shall be accessed by reading or writing at the first byten the register.
Section4.3 provides the normative way for the TCPM toread and write the registers.
The TCPCmay implementthe following protocol:

1 If the TCPM read a register address that is not the first byte in that register,
the TCPQmay assertFAULT_STATUS.I26terfaceError and leave the SDA
ITETA TPAT O OEA 4#0- OAAAO All pdoOs
1 If the TCPMwrites a register address that is not the first byte in that
register, the TCPQGnay assert FAULT_STATUS.I26terfaceError and ignore
the write.
1 If the TCPMreads multiple registers in a single 12C transaction, the TCPC
may assertFAULT_STATUS.I2aterfaceError and leave the SDA line open so
OEA 4#0- OAAAO All pdoOs8
1 If the TCPM writes multiple registers in a single 12C transaction, the TCPC
may assertFAULT_STATUS.|2aterfaceError and ignore the write.
One of the following three actiors is allowed if TCPM writes to a register or a bit that is not
implemented or that is reserved

1 The TCPC ignorgit and does nothing

1 The TCPQoes nothing except generating bit-level Not Acknowledge sgnal (a NAK
where SDA remains HIGH during the ninth clock pulse)

1 TheTCPC does nothing except assertirgAULT_STATUS.I2CInterfaceError

4.1 SMBuswith Packet Error Checking Mechanis(@ptional Normative

Some TCPCs may implement the PEC (Packet Error Checkimggéchanism to improve thel2C
communication robustness. When the Packet Error Checking mechanism is enablgc.
TCPC_CONTROL.EnableSMBuUsPEC = 1b), each transaction shall be appended by a Packet
Error Code (PEC) byte. The PEC calculation uses C&&s defned in the SMBus specification
(Section 64 of the SMBus Specification, version 3.0 available attp://smbus.org/specs/ ). If
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TCPC_CONTROL.EnableSMBusPEC =Hd TICPC shall checthe validity of the PEC in real
time when the TCPM writes to the TCPGQf an incorrect PEC is discoveredn the write
transaction, the TCPGhall generatea bit-level NAK to the PEC byte.

4.2

RegisterMap

The 16-bit (2-byte) registers are used for notation convenience. Each6-bit register
occupies two contiguous bytes, with its 8 Least Significant bits stored in the first (lower
address) byte and its 8 Most Significant bits stored in the second (higher addresisyte.
Refer to Sections4.3.3,4.3.4,4.3.9and 4.3.10for details on how to read/write 2-byte
registers.

Table 4-1. Register Map

: Normative Reset L
Address Register Name /Optional? Type Value Definition
00h...01h | VENDOR_ID Normative R VD Table 4-2. VENDORID Register
Definition
n¢ E8 m{ PRODUCT_ID Normative R VD Table 4-3. PRODUCTID Register
Definition
mt E8 | DEVICE_ID Normative R VD Table 4-4. DEVICE IDRegister
Definition
m@E&B1 USBTYPEC_REV Normative R VD Table 4-5. USBTYPEC_RERegister
Definition
@ E 8ht | USBPD_REV_VER Normative R VD Table 4-6. USBPD REV_VERegister
Description
m! E8 m'| PD_INTERFACE_REV Normative R VD Table 4-7. PD_INTERFACE_RERegister
Description
0Ch8 m & H Reserved Normative Intentionally Blank
10h...11h | ALERT Normative R/W 0000h Table 4-8. ALERT Register Defirtion
p ¢ E8p{ ALERT_MASK Normative R/W 7FFFh Table 4-9. ALERT_MASK Register
Definition
14h POWER_STATUS_MASK Normative R/W FFh Table 4-10. POWER_STATUSMASK
Register Definition
15h FAULT_STATUS_MASK Normative R/W FFh Table 4-11. FAULT STATUS_MASK
Register Definition
16h EXTENDED_STATUS_MASK Normative R/W 01h Table 4-12. EXTENDEDSTATUSMASK
Register Definition
17h ALERT_EXTENDED_MASK Normative R/W 07h Table 4-13. ALERT_EXTENDEIMASK
Register Definition
18h CONFIG_STANDARD_OUTPUT Optional R/W 60h Table 4-14.
CONFIG_STANDARD_OUTPUT Registg
Definition
19h TCPC_CONTROL Normative R/W 00h Table 4-15. TCPCCONTROLRegister
Definition
1Ah ROLE_CONTROL Normative R/W Table Table 4-16. ROLE_CONTROL Register
4-17 Definition
1Bh FAULT_CONROL Partial R/W 00h Table 4-18. FAULT_CONTROL Register
Normative Definition
1Ch POWER_CONTROL Partial R/W 60h Table 4-19. POWER_CONTROL Registe
Normative Definition
1Dh CC_STATUS Normative R Table 4-22. CC_STATUS Register
Definition
1Eh POWER_ STATUS Normative R Table 4-23. POWER_STATUS Register
Definition
1Fh FAULT_STATUS Normative R/W 80h Table 4-24. FAULT_STATUS
Register Definition
#1 PUOECEO ¢m¢eeg 53" o8m 001 i1 O6AO
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) Normative Reset N
Address Register Name /Optional? Type value Definition
20h EXTENDED_STATUS Normative R Table 4-25. EXTENDED_STATUS Registq
Definition
21h ALERT_EXTENDED Normative R/W 00h Table 4-26. ALERT_EXTENDERBRegister
Description
22h Reserved Normative R Intentionally Blank
23h COMMAND Normative w 00h Table 4-27. COMMAND Register
Definition
¢ 1T E 8h | DEVICE_CAPABILITIES_1 Normative R VD Table 4-28. DEVICE_CAPABILITIES_1
Register Definition
¢ @ E8 ¢ | DEVICE_CAPABILITIES_2 Normative R VD Table 4-29.
DEVICE_CAPABILITIE3 Register
Definition
28h STANDARD_INPUT_CAPABILITIES Normative R VD Table 4-31.
STANDARD_INPUT_CAPABILITIES
Register Definition
29h STANDARD_OUTPUT_CAPABILITIES Normative R VD Table 4-32.
STANDARD_OUTPUT_CAPABILITIES
Register Definition
2Ah CONFIG_EXTENDED1 Normative R/W 00h Table 4-33. CONFIG_EXTENDED1
Register Definition
2Bh Reserved Normative R Intentionally Blank
¢ # E8 ¢ { GENERIC_TIMER Optional w 0000h Table 4-34. GENERICTIMER Register
Definition
2Eh MESSAGE_HEADER_INFO Normative R/W Table Table 4-35. MESSAGE_HEADER_INFO
4-17 Register Definition
2Fh RECEIVE_DETECT Normative R/W 00h Table 4-36. RECEIVE_DETECT Register|
Definition
RECEIVER_BUFFER (Normative) (Always Read at Address 30h)
30h READABLE_BYTE_COUNT Normative R 00h Indicates the number of bytes in the
RX_BUF_BYTE_x registers plus one (for |
RX_BUF_FRAME_TYPE)ble 4-37. The
content of this register is undefined when
the RECEIVE_BUFFER is cleared.
RX_BUF_FRAME_TYPE Normative R 00h Type of received frame Table 4-38). This
OAGCEOOAO EO OEEAAA
accessed by reading at address 30h.
RX_BUF_BYTE_x Normative R 00h Receive Buffer Bytes. These registers arg
OEEAAAT an orlyibA acdessed by
reading at address 30h.
50h TRANSMIT Normative R/W 00h Table 4-39. TRANSMIT Register
Definition
Transmit aggregate of data written to
TRANSMIT_BUFFER since the pointer
was last reset
TRANSMT_BUFFERAIways Write at Address 51h)
51h 12C_WRITE_BYTE_COUNT Normative w 00h Table 4-40. The number of bytes the TCPN
writes to the TX_BUF_BYTEX in the give
12C/SMBus transaction.
The TCPM shall write as many bytes in th
buffer as defined in this register in one 129
write transaction.
TX_BUF_BYTE_x Normative w 00h Transmit Buffer Bytes. These registers argq
OEEAAAT S AT A AAT 11
writing to address 51h.
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) Normative Reset N
Address Register Name /Optional? Type value Definition
X TE8 x { VBUS_VOLTAGE Normative R 0000h Table 4-41. VBUS_VOLTAGE Register
if Definition
nondefault
VBUS
72h..,73h | VBUS_SINK_DISCONNECT_THRESHO| Normative R/W 008Ch Table 4-42.
if Sink (3.5V) VBUS_SINK_DISCONNECT_THRESHO
nondefault ' Register Description
VBUS
74h...75h | VBUS_STOP_DISCHARGE_THRESHOL Normative R/W 0020h Table 4-43.
if Sink VBUS_STOP_DISCHARGE_THRESHO
(0.8V) ; v
nondefault Register Description
VBUS
X @ E8 x ] VBUS_VOLTAGE_ALARM_HI_CFG Normative R/W 0000h Table 4-44.
if VBUS_VOLTAGE_ALARM_HI_CFG
nondefault Register Description
VBUS
X WE 8 x { VBUS_VOLTAGE_ALARM_LO_CFG Normative R/W 0000h Table 4-45.
if VBUSVOLTAGE_ALARMO_CFG
nondefault Register Description
VBUS
X! E8 x| VBUSNONDEFAULTTARGET Optional R/W 0000h Table 4-46.
VBUSNONDEFAULTTARGET Register
Description
7Ch..7Dh | DEVICE_CAPABILITIES_3 Optional R ) Table 4-30. DEVICE_CAPABILITIES_3
- - Register Definition
7EE 8 x &| Reserved Normative Intentionally Blank
80h...FFh | Vendor Defined Registers Optional VD As many as Vendor Defines
Notes:
VD - Vendor Defined
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4.3 Writing and ReadingRegisters

This section defines the protocol forthe TCPM to read and writehe 12C registers. The TCPCI
adopts part of the SMBus protocol and this requires the TCPM to:

1 Read/Write only a single register in a given 12C transaction.

1 Write the complete registe in a single 12C transaction.

1 Begin reading a register from its first byte

The TCPC may implement the following protocol:

1 If the TCPM read a register address that is not the first byte in that register, the
TCPCOmay assertFAULT_STATUS.I26terfaceError and leave the SDA line open so
OEA 4#0- OAAAO All pb6oOs

1 If the TCPMwrites a register address that is not the first byte in that register, the
TCPCmay assertFAULT _STATUS.I26terfaceError and ignore the write.

1 If the TCPMreads multiple registers in a single 12C transaction, the TCP@®ay assert
FAULT_STATUS.I26terfaceError and leave the SDA line open so the TCPM reads all
pooOs38

1 If the TCPM writes multiple registers in a single I12C transaction, the TCP@ay assert
FAULT_STATUS.I26terfaceError and ignorethe write.

4.3.1 Writing Single Byte Registers

The TCRM cannot use the I12C shorcut to write consecutive registers in a single operation.
For example:the TCPMshall use two transactions to write ROLE_CONTROL and
FAULT CONTROL as shown figure 4-1.

Slave Address Register address=1Ah
AN AN
4 N 4 N
S | A |As | A | A | A | AL | A | O] A|C;|GCe|GCs|Cys|Cs|C|Ci|Co| A|o@0O
H(_/
Write
ROLE_CONTROL A P
Stop
Slave Address Register address=1Bh
- N - )
S As | As | Ay | As | A | At | Ao 0 A C;|Cs| Cs|Cq| Ca| Co| Cu| Co A [ N N ]
W_/
Write
FAULT_CONTROL A P
Stop

Figure 4-1. Writing Consecutive Single Byte Registers with or without the SMBUS Protocol
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4.3.2 Reading Single Byte Registers
Figure 4-2 indicates how to read single byte registers with 12C or @Bus protocol.

Slave Address Register address=14h
A AN
4 ™ / ™
S |A | A | A | As | A [ A | A | O |A |G |Ca| G |Ce|Ca|C|Ci |G| A|Sr| eee
—
Write Repeated Start
Slave Address
~

Ag | As | Ac [ As | Az | Av | A | 1 | A| ROLECONTROL | N | P

Read Stop

Slave Address Register address=1Bh
A N
r~ ™ 7~ ™
S |A | A | A | As | A [ A | A | O |A |G |Ca| G |Ce|Ca|C|Ci |G| A|Sr| eee
—
Write Repeated Start
Slave Address
A
A | As | Av | Aa | Ao | Ay | Ag| 1| A | FAULT CONTROL | N | P
\.T/
Read Stop

Figure 4-2. Reading Consecutive Single Byte Registers with or without the SM Bus Protocol

4.3.3 Writing Two-Byte Registers

The TCPMshall write 2-byte register in a single 12C transactionFor example: he TCPM
shall write both bytes in the ALERT register at the same timasdepicted in Figure 4-3.

Slave Address Register address=10h
AN AN
- ™ - ™
S | A |As | As | As | A0l AL ] A | O] A|GC;|GCs|[Cs|Cs|Cs|C|Ci|Co| A|oo0o
W_/
Write
ALERT Low A ALERT High Al P
Stop

Figure 4-3. Writing a 2 -Byte Register with or without the SMBus Protocol
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4.3.4 ReadingTwo-Byte Registers

The TCPMshall read 2byte register in a single 12C transactionThe TCPMshall read both
bytes in the VENDOR_ID register at the same tinas depicted in the following Figure 4-4.

Slave Address Register address=00h
4 N 4 N
S [ A | A |A | A3 | A | AL | A | O A|C|Ce|Cs|Cyq|Cs|C|Ci|Co| A|Srjeee
W_/
Start Write Repeated Start
Slave Address
A
4 N
Vendor ID Vendor ID
As | As | Ay | As | Ao | Av | A | 1 A Low A High N| P
Read Stop

Figure 4-4. Reading a 2-Byte Register with or without the SMBus Protocol

4.3.5 Writing the TRANSMIT_BUFFER
Figure 4-5 illustrates how the transmit buffer shall be written with 12C or SMBus protocal

Assume
12C_WRITE_BYTE_COUNT = M+1 bytes

Slave Address Register address=51h

A A

S As | As | Ay | As | Ao | At | Ao 0 A C;|Cs | Cs| Ca| C3| Co| Cu| Co A [ X N J

Write

12C_WRITE_BYTE
| A

COUNT TXBUF BYTEO | A | TXBUFBYTE 1| A |® ® ® | TX BUF BYTEM | A P

Stop
Figure 4-5. Writing the TRANSMIT_BUFFER with or without the SMBus Protocol

4.3.6 Reading the RECEIVE_BUFFER
Figure 4-6 illustrates how the receive buffershall be read with I2C or SMBusprotocol.

Assume
READABLE_BYTE_COUNT = M+2 bytes

Slave Address Register address=30h Slave Address
AN
I ' I
’S As | As | Av | As | Ao | Av | Ao OC7 Ce|Cs|Cs|Cs|Co| Cy CUSr As | As A4|A3 A | A Aoll
Start Write Repeated Start Read
[ X X ] READABLEiBYTEj:OUNT’ A | RX_BUF_FRAME_TVPE| A RX_BUF_BYTE_0 ‘ A RX BUF BYTE 1 | ® @ ® | RX BUF BYTE M N I P ‘

Figure 4-6. Reading the RECEIVE_BUFFER with or without the SMBus Protocol
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4.3.7 Writing Single Byte Registenssing SMBus with PEC
Figure 4-7 illustrates how the ROLE_CONTROL atAULT_CONTROLan be written in two

transactions using SMBus with PEC

Slave Address

Register address=1Ah

Co| A| oo

Co| A|ooe

AN AN
- N - ™
S| A |As A | As | A AL | A | O] A |C|Ce|Cs|Cy|Cs|Cy| Cy
W_/
Write
ROLE_CONTROL A PEC A P
Stop
Slave Address Register address=1Bh
AN
- N - N
S | A |As | Az | As | A AL A | O] A|C|GCs|GCs|Cu|Cs|Cr|Cy
Write
FAULT_CONTROL A PEC A P

Stop

Figure 4-7. Writing Consecutive Single Byte Registers using SMBus PEC
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4.3.8 Reading Single Byte Registeusing SMBus with PEC

Figure 4-8 illustrates how the ROLE_CONTROL and FAULT_CONTROL caedxtin two
transactions using SMBus with PEC

Slave Address Register address=1Ah
- N - N
S |As |As [ As | A | A | AL [ A | O A|C|[GCs|Cs|Cys|C3|C|Ci|Co| A|[Sr| eee
W_/
Write Repeated Start
Slave Address
- N
As As Ay Az A, A Aq 1 A ROLE_CONTROL A PEC N P
W_/
Read Stop
Slave Address Register address=1Bh
AN AN
- N - N
S |As |As [ As | As | A | AL [ A | O A|C|[GCs|Cs|Ca|Cs|C|C|Co| A|[Sr| eee
W_/
Write Repeated Start
Slave Address
- N
As | As | Ay | As | Ao | A1 | Ao 1 A FAULT_CONTROL A PEC N P
W_/
Stop

Read

Figure 4-8. Reading Consecutive Single Byte Registers using SMBus PEC

4.3.9 Writing Two-Byte Registersising SMBus with PEC
Figure 4-9 illustrates how a 2 byte register can be written using SMBus with PEC.

Slave Address Register address=10h
- N - )
S | A |As | As | As | A AL ] A | O] A|GC;|GCs|[Cs|Cy|Cs|C|Ci|Co| A|ooo
W_/
Write
ALERT Low A ALERT High A PEC A P

Stop

Figure 4-9. Writing a 2 -Byte Register using SMBus PEC
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4.3.10 Reading TweByte Registersising SMBus with PEC
Figure 4-10 illustrates how a 2 byte register can beead using SMBus with PEC.

Slave Address Register address=00h
AN AN
- N - N
S | As | As [ Ay | A | A | Ar | A | O] A |C|Ce|Cs|Cy|Cs|C|Ci|[Co| A|Srieee
H{_/
Start Write Repeated Start
Slave Address
AN
- N
Vendor ID Vendor ID
As | As | Av | As | A | AL | A | 1 | A Low A High A PEC N | P
Read Stop

Figure 4-10. Reading a 2-Byte Register using SMBus PEC

4.3.11 Writing the TRANSMIT_BUFFE&ng SMBusvith PEC
Figure 4-11 illustrates how the transmit buffer can be written using SMBuswith PEC

Assume
12C_WRITE_BYTE_COUNT = M+1 bytes

Slave Address Register addres$1h

S|1A|A|A|lA|A|IA|A|IOAIG|IG|IG|G|G|G|G |G| A| coe

Write

12C WRITEBYTH
ARIESTE A

COUNT TXBUFBYTEO [ A [ TXBUFBYTE1| A (@@ e | TXBUFBYTEM [ A PEC A P

Stop
Figure 4-11. Writing the TRANSMIT_BUFFER using SMBus PEC

4.3.12 Reading the RECEIVE_BUFEERg SMBuwith PEC
Figure 4-12 illustrates how the receive buffer can be readising SMBuswith PEC

Assume
Readable Byte Count = M+2 bytes

Slave Address Register addres80h
N /e Y
(s|alalalalala]a]ofalo|a]c]c]ala|a|a]a]s]ees
Start Write Repeated
Slave Address Start
RX_BUF_
(afaalalala]n] s [aem] « [ » o] » [oas]eee [Sutu] Ale] ~| 7]

Stop
Read

Figure 4-12. Reading the RECEIVE_BUFFER using SMBus PEC
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4.4 Register Definition

This section defines the registerdor the TCPC.

4.4.1 ldentification Registers

4.4.1.1 VENDDR_D (Normative)

A Vendor ID,or VID,is used to identify the TCPC vendorThe VID is aunique 16-bit unsigned
integer assigned by USBF.

Table 4-2. VENDORID Register Definition

Bit(s) Name Description
B15..0 Vendor ID (VID) A unique 16-bit unsigned integerassigned by the USBF to
the Vendor.

4.4.1.2 PRODUCTD and DEVICEID (Normative)

The Product ID, or PID,is used to identify the product.The Device ID, bcdDevice, is used to
identify the release version ofthe product. Manufacturers should set the USB Product ID
field to a unique valueacross all USB products from the vendor. The Product I§€hould
identify the product from the vendor andthe bcdDevice fieldshould reflecta version
number relevant to the release version of the product.

Table 4-3. PRODUCTID Register Definition

Bit(s) Name Description

B15..0 USBProduct ID (PID) A unique 16-bit unsigned integerassigned uniquely by the
Vendor to identify the TCPC.

Table 4-4. DEVICE ID Register Definition

Bit(s) Name Description

B15..0 bcdDevice A unique 16-bit unsigned integerassigned by the Vendor to
identify the version of the TCPC.

4.4.1.3 USBYPE _REMVNormative)

This register refers to USB TypeC Cable and Connector Specification RevisighlSB TypeC
represented bya unique 16-bit unsignedregister. The format is packed binary coded
decimal.

This specification revision2.0 version 1.3 aligns with USB TypeC Release2.1.

Table 4-5. USBTYPEC_RERegister Definition

Bit(s) Name Description
B158 8 Reserved Setto 0
"x8m bcdUSBTYPERelease Example
0010 0001 z Release2.1*

*A TCPC vendor shall program this register in accordance with theéSB TypeC specification
the product supports. If the TCPC IC supports Typ€ Release 2.1, this register shall be set to
2.1
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4.4.1.4 USBPDREV_VERNormative)

This register refers to USB PDspecification Revisionand Version USB PDrepresented bya
unique 16-bit unsigned integer. The format is packed binary codedlecimal.

This specification revision2.0 version 1.3 aligns with USB PDRevision3.1 Version 1.0.
Table 4-6. USBPD REV_VERRegister Description

Bit(s) Name Description
B15..8 bcdUSBPRevision Example: 0011 0001z Revision 3.%*
B7..0 bcdUSBPD/ersion Example:0001 0000 z Version 10

* A TCPC vendor shall program this register in accordance with theSB PDspecification the
product supports. If the TCPC IC support&)SB PDRelease 3.1 and Version 1.0, this register
shall be set to 3.1 and 1.@orrespondingly.

4.4.1.5 USBPort Controllerinterface Spedfication Revision(Normative)

The USBPort Controller Specification Revisionregister refers to this Specification Revision
and Versionrepresented bya unique 16-bit unsigned integer. The format is packed binary
coded decimal.Only values that represent valid releases of the Universal Serial Bus Tyge

01 OO #intefa®d Spdcificationshall be used. The TCPC shall comply with all
requirements of the revision and version in these fields.

Table 4-7. PD_INTERFACE_RERegister Description

Bit(s) Name Description
B15.8 bcd USBPD Inter-Block Specification Example:0010 0000 z Revision 2.0
Revision
B7..0 bcd USBPD Inter-Block Specification Example:
Version 0001 0011 z Version 13 (See doc title for current version
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4.4.2 ALERRegister(Normative)

This register is £t by TCPC and cleared by TCPM.

This register is used to communicate a status change from the TCPC to the TCPM. After an
event or condition occurs, the TCPC shall set the corresponding bit in the ALERT register.
The TCPC shall keefhe bit associated withthe ALERTasserted until the TCPM writes dl to
clear it. This register shall be initialized perTable 4-1 upon power on.

The TCPCindicates an alert statuschangehas occurred by presentinga logical 1 in the
corresponding alert bit position in this register and assertng the Alert# pin. The TCPM

clears the ALERTDbit by writing a logical 1 to the respective ALERTDbit position. The TCPM
can clear any number of ALERT bits in a single write by setting multiple bit®tlogical 1 and
the rest of the bits in the register to logical 0. The TCPM writing a logical 0 to any ALERT bit
has no effect, and therefore does not cause those ALERT bits to be set or cleafidck Alert#
pin remains asserted until allALERTDbits are cleared by the TCPMIf the TCPM writes a
logical 1 to a bit that is already logical 0, the TCPC shall not change the value of that bit.
Writing a 1 to ALERT.RxBufferOverflow does not clear it unless the TCPM also writes a 1 to
ALERT.ReceiveSOP*MessageStatiitie ALERT.RxBufferOverflow is always asserted if the
SOP* buffer registers are full, and those registers can only be cleared by writing a 1 to
ALERT.ReceiveSOP*MessageStatus.

Table 4-8. ALERT Register Definition

Bit(s) Name Description

B15 Vendor Defined Alert Ob: Cleared

1b: A vendor defined alert has been detected. Defined in the
VENDOR_DEFINED registers. Refer to the vendor datasheet for
details.

This bit can be cleared, regardless of the current stats of the alert
source.

B14 Alert Extended Ob: Cleared

1b: An extended interrupt event hasoccurred. Read the
ALERT_EXTENDED register.

B13 Extended Status Ob: Cleared, 1b: Extended Status changed
B12 Beginning SOP* Ob: Cleared
MessageStatus 1b: RECEIVE_BUFFER register chang®EADABLEBYTE_COUNT

being set to 0 does not set this bit.

Set ifREADABLE_BYTE_COUNTgi®ater than 133 to indicatean
extended USB PD message with more than 128 data bytkeas been
received. Not set if READABLE_BYTE_COUNT183 or less.

B11 VBUSSink Disconnect Ob: Cleared
Detected 1b: The TCPC in Attachednk state has detected a Sink disconnect.

This bit shall only be asserted when
POWER_CONTROL.AutoDischargeDisconnect is.set

The Sink TCPC assertdis bit either when
POWER_STATUS.VbusPresdnansitions from 1b to 0b (if
DEVICE_CAPABILITIES_2.SinkDisconnectDetectiOb) or the TCPC
detects VBusfalling below VBUS_SINK_DISCONNECT_THRESH@fLD
DEVICE_CAPABILITIES_2.SinkDisconnectDetectidb).

B10 Rx Buffer Overflow Ob: TCPC RXx buffer is functioning properly

1b: TCPC Rx buffer has overflowedruture GoodCRC shall not be
sent.

Writing 1 to this register acknowledges the overflow. The overflow is
cleared by writing to ALERT.ReceiveSOP*MessageStatus
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Bit(s) Name Description
B9 Fault Ob: Nofault
1b: Afault has occurred. Read the FAULT_STATUS register
B8 VBUsVoltage Alarm Lo Ob: Cleared
1b: A low-voltage alarm has occurred
B7 VBUsVoltage Alarm Hi Ob: Cleared
1b: A highvoltage alarm has occurred
B6 Transmit SOP* Message| Ob: Cleared,

Successful 1b: Reset or SOP* message transmission successful. GoodCRC
response received on SOP* message transmission. Transmit SOP*
message buffer registers are empty.

B5 Transmit SOP* Message| Ob: Cleared,

Discarded 1b: Reset or SOP* message transmission not sent due 4o incoming

receive message. Transmit SOP* message buffer registers are empt
B4 Transmit SOP* Message| Ob: Cleared,

Failed 1b: SOP* message transmission not successful, no GoodCRC respo
received on SOP* message transmission. Transmit SOP* message
buffer registers are empty.

B3 Received Hard Reset Ob: Cleared,
1b: Received Hard Reset message
B2 Received SOP* Message | Ob: Cleared,

Status 1b: RECEIVE_BUFFER registeramged. READABLEBYTE_COUNT
being set to 0 does not set this bit.

B1 Power Status Ob: Cleared, 1b: Power Status changed
BO CC Status Ob: Cleared, 1b: CC Status changed

TCPC shall not assert this bit when CC_STATUS.Looking4Connectio
changes state if TCPC_CONTROL.EnableLooking4ConnectionAlert i
set to 0.

Note: TheTCPM is not expected to masthe 02 AAAE OA A
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4.4.3 Mask Registers

The registers in this section define the masks that may be set for tltLERTregisters. A
maskedregister will still indicate in the ALERT register,but shall not set theAlert# pin low.
POWER_STATUS_MASHAULT_STATUS_MASEXTENDED_STATUS_MASK and
ALERT_EXTENDED_MAS¢&gisters are nested AlertsA POWER_STATUS change has to be
unmasked in boh the POWER_STATUS_MASK and the ALERT.PowerStatusinterruptMask to
enable theAlert# pin. AFAULT _STATUS change has to be unmasked in both the

FAULT STATUS_MASK and the ALERT.PowerStatusinterruptMask to enableAlet# pin.
An EXTENDEDSTATUS change has be unmasked in both theEXTENDEDSTATUS_MASK
and the ALERTExtendedStatusinterruptMask to enable theAlert# pin. An
ALERT_EXTENDEDBhange has to be unmasked in both thaLERT_EXTENDEDMASK and
the ALERTAlertExtendedinterruptMask to enable the Alert# pin.

4.4.3.1 ALERT_MASEormative)

This is an event interrupt mask. It is masked and unmasked by the TCPWe ALERT_MASK
Register is cleared by the TCPMhis register shall be initialized perTable 4-1 upon power
on or Hard Reset.

The assertion ofthe Alert# pin is prevented when the corresponding bitin this register is
set to zeroby the TCPM Setting any bits in this register has no effect on ALEREgisters.

Table 4-9. ALERT_MASK Register Definition

Bit(s) Name Description

B15 Vendor Defined Alert Ob: Interrupt masked, 1b: Interrupt unmasked

B14 Alert Extended Ob: Interrupt masked, 1b: Interrupt unmasked
Interrupt Mask

B13 Extended Status Ob: Interrupt masked, 1b: Interrupt unmasked
Interrupt Mask

B12 Beginning SOP* Ob: Interrupt masked, 1b: Interrupt unmasked
MessageStatus

B11 VBUSSink Disconnect Ob: Interrupt masked, 1b: Interrupt unmasked
Detected

B10 Rx Buffer Overflow Ob: Interrupt masked, 1b: Interrupt unmasked

B9 Fault Ob: Interrupt masked, 1b: Interrupt unmasked

B8 VBusVoltage Alarm Lo Ob: Interrupt masked, 1b: Interrupunmasked

B7 VBusVoltage Alarm Hi Ob: Interrupt masked, 1b: Interrupunmasked

B6 Transmit SOP* Message| Ob: Interrupt masked, 1b: Interrupunmasked
successful Interrupt
Mask

B5 Transmit SOP* Message| Ob: Interrupt masked, 1b: Interrupunmasked
discarded Interrupt
Mask

B4 Transmit SOP* Message| Ob: Interrupt masked, 1b: Interrupunmasked
failed Interrupt Mask

B3 Received Hard Reset Ob: Interrupt masked, 1b: Interrupunmasked
MessageStatus (The Hard Reset should generally not be masked)
Interrupt Mask

B2 ReceiveSOP* Message | Ob: Interrupt masked, 1b: Interrupunmasked
Status Interrupt Mask

B1 Power Status Interrupt Ob: Interrupt masked, 1b: Interrupunmasked
Mask

#1 PUOECEO 53" o8m 00T 11

CmeCg



Revision 2.0, Version 1.3 -47 - USB Type-C Port Controller

January, 2022 Interface Specification
Bit(s) Name Description
BO CCsStatus Interrupt Ob: Interrupt masked, 1b: Intempt unmasked
Mask

4.4.3.2 POWER_STATUS_MA®Iormative)

This is an event interrupt mask.It is masked and unmasked by the TCPMhis register

allows individual masking of power events.The POWER_STATUS_ MASK Register is cleared
by the TCPM. Tts register shall be initalized per Table 4-1 upon power on or Hard Reset.
The assertion ofthe Alert# pin is prevented when the corresponding bit is seto zero by the
TCPM

Table 4-10. POWER_STATUSMASK Register Definition

Bit(s) Name Description

B7 Debug Accessory Connected | Ob: Interrupt masked, 1b: Interrupt unmasked
Status Mask

B6 TCPC Initialization Status Ob: Interrupt masked, 1b: Interrupt unmasked
Mask

B5 Soucing Nondefault Voltage | Ob: Interrupt masked, 1b: Interrupt unmasked
Status Interrupt Mask

B4 Sourcing VBUSStatus Ob: Interrupt masked, 1b: Interrupt unmasked
Interrupt Mask

B3 VBuUsDetection Status Ob: Interrupt masked, 1b: Interrupt unmasked
Interrupt Mask

B2 VBUSPresent Status Ob: Interrupt masked, 1b: Interrupt unmasked
Interrupt Mask

B1 VCONNPresent Status Ob: Interrupt masked, 1b: Interrupt unmasked
Interrupt Mask

BO Sinking VBUSStatus Interupt Ob: Interrupt masked, 1b: Interrupt unmasked
Mask

4.4.3.3 FAULTSTATUS_ MASKormative)

This is an event interrupt mask. It is masked and unmasked by the TCPM. This register
allows individual masking offault events. TheFAULT STATUS_MASK Registisrcleared by
the TCPM. Thé=AULT _STATUS_MASK Register shall be initializpdr Table 4-1 upon power
on or Hard Reset.

The assertion ofthe Alert# pin is prevented when the corresponding bit is seto zero by the
TCPM

Over current protection, OCP¢an be either integrated or external to the TCPC. An external
OCP faultsignal may be connected to the STANDARINPUT SIGNAL VBusExternal Over
Current Faultand the status reported in this register.An internal OCP falt shall be reported
in this register if implemented. The action taken duringOCPeventis vendor defined.

Over voltage protection, OVP, can be either integrated or external to the TCPD. external
OVP faultsignal may be connected to theSTANDARD INPUBIGNAL, ¥usExternal Over
Voltage Faultand the status reported in this register.An internal OVP fault shall be reported
in this register if implemented. The action taken during OVP evenis vendor defined.
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Table 4-11. FAULT_STATUS_MASK Register Definition

Bit(s) Name Description

B7 AllRegistersResetToDefault Ob: Interrupt masked, 1b: Interrupt unmasked

The condition that generates a
FAULT_STATUS.AlIRegistersResetToDefault Interrupt also
resets this bit; therefore, writing a 0b to this bit will not
mask FAULT_STATUS.AlIRegistersResetToDefault Interrug

B6 Force OffVBUSInterrupt Status Ob: Interrupt masked, 1b: Interrupt unmasked
Mask

B5 Auto Discharge FailedMask Ob: Interrupt masked, 1b: Interrupt unmasked

B4 Force Discharge FailedMask Ob: Interrupt masked, 1b: Interrupt unmasked

B3 Internal or External OCP Ob: Interrupt masked, 1b: Interrupt unmasked

VBUSOver Current Protection
Fault Interrupt Status Mask

B2 Internal or External OVP Ob: Interrupt masked, 1b: Interrupt unmasked

VBUSOver Voltage Protection
Fault Interrupt Status Mask

B1 Vconn Over Current Fault Ob: Interrupt masked, 1b: Interrupt unmasked
Interrupt Status Mask

BO 12C Interface Error Interrupt Ob: Interrupt masked, 1b: Interrupt unmasked
Status Mask

4.4.3.4 EXTENDED_STATUS_MAS&hative)

This is an event interrupt mask. It is masked and unmasked by the TCPM. The
EXTENDED_STATUS_MASK register is clearediyy TCPM. Ths register shall be initialized
per Table 4-1 upon power on or Hard Reset.

The assertion ofthe Alert# pin is prevented when the corresponding bit is set to zero by the
TCPM.

Table 4-12. EXTENDED STATUS MASK Register Definition

Bit(s) Name Description
B78 1 Reserved Shall be set to zero by sender and ignored by receiver
BO vSafeOVStatus Mask Ob: Interrupt masked, 1b: Interrupt unmasked

4.4.3.5 ALERTEXTENDED_ MASKdrmative)

This is an event interrupt mask. It is masked and unmasked by the TCPM. The
ALERT_EXTENDED_MASK register is cleared by the TCPNk fyister shall be initialized
per Table 4-1 upon power on or Hard Reset.

The assertion ofthe Alert# pin is prevented when the corresponding bit is set to zero by the
TCPM.

Table 4-13. ALERT_EXTENDEDMASK Register Definition

Bit(s) Name Description
B78 o Resered Shall be set to zero by sender and ignored by receiver
B2 Timer Expired Ob: Interrupt masked, 1b: Interrupt unmasked
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Bit(s) Name Description
B1 Source Fast Role Swap Mask Ob: Interrupt masked, 1b: Interrupt unmasked
BO Sink Fast Role Swap Mask Ob: Interrupt masked, 1b: Interrupt unmasked
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4.4.4 CONFIGURE STANDARD OUTPUT (Optional Normative)

This register is required ifany Standard Outputs aredeclaredin the
STANDARD_OUTPUT_CAPABILITIHESister (Section4.4.9.4). This read/write register is
used to configure the Standard Outputs or read the status of the Standard Outputs. The
TCPM writes to this register to set the(STANDARD OUTPUT SIGNAdsfined in Table 4-48.
The Standard Outputs shall reset to opeddrain per Table4-1.

Table 4-14. CONFIG_STANDARD_OUTPUT Register Definition

Bit(s) Name Type

B7 High Impedanceoutputs Ob: Standard output control (default)

1b: Force all outputs to high impedance

May be used to save power in Sleep
Controlled by the TCPM.

Ob: Debug Accessory Connected# output is driven lovA Debug

B6 Debug Accessory .
Accessoryis connected

Connected#
1b: Debug Accessory Connected# output is driven highNo Debug
Accessoryis connected(default)

If TCPC_CONTROL.DebugAccessoryControl = 0, the TCPC shall wri
to this register and ignore inputs from TCPM

If TCPC_CONTROL.DebugAccessoryControl = 1, the TCPC il
input from the TCPM

BS Audio Accessory Ob: Audio Accessory connected

Connected# 1b: No Audio Accessory connected (default)
Controlled by the TCPM

Ob: No Active Cable connected (default)
1b: Active Cable connected

Controlled by the TCPM

B4 Active Cable Connected

00b: No connection (default)

01b: USB3.1 Connected

10b: DP Alternate Modez 4 lanes

11b: USB3.1 + Display Port Lanes 0 & 1
Controlled by the TCPM

B3.2 MUX Control

Ob: No Connection (default)
1b: Connection
Controlled by the TCPM.

Bl Connection Present

0b: Normal (CC1=A5, CC2=B5, TX1=A2/A3, RX1=B10/B11) default
1b: Flipped (CC2=A5, CC1=B5, TX1=B2/B3, RX1=A10/A11)

If TCPC_CONTROL.DebugAccessoryControl = 0, the TCPC shall wri
to this register and ignore inputs fom TCPM

If TCPC_CONTROL.DebugAccessoryControl = 1, the TCPC shall tak
input from the TCPM

BO Connector Orientation
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4.4.5 Control and Configuration Registers
4.4.5.1 TCPC_CONTRMofmative)

After the TCPC has set thpower on resetdefault valuesper Table 4-1, this register is set
and cleared only by the TCPMI'he TCPM writes tothe TCPC CONTROL registetto set the
Plug Orientation and enable/disable clock stretching.

I2C_Clock_Stretching_Control allows the TCPM to conttbke TCPC clock stretchig on the
I2C bus. Allowing clock stretching may result in lower power from the TCPC, baoan
degrade throughput. Disabling clock stretching will result in increased 12C bus throughput,
but may result in higher TCPC power. The TCPC is not allowed t&KI2C transfers
regardless of theclock stretching setting chosen by the TCPM, unless the TCPM has put it to
sleep using COMMAND.I2Cld)er the TCPM writes to a register/bit that is not
implemented/reserved.

Table 4-15. TCPCCONTROLRegister Definition

Bit(s) Name Description
B7 Enable SMBusPEC Ob: SMBus PEC is disabled (default)
1b: SMBus PEC is enabled
Enables SMBus PEC according to Sectidri.
B6 Enable Ob: Disable ALERT.CcStatus assertion when
Looking4Connection | CC_STATUS.Looking4Connection changes (default)
Alert 1b: Enable ALERT.CcStatus assertion when
CC_STATUS.Looking4Connection changes
B5 Enable Watchdog Ob: Watchdog Monitoring is disabled (default)
Timer 1b: Watchdog Monitoring is enabled
Enables Watchdog Timer Monitoring according tdSection3.8
Required if DEVICE_CAPABILITIES_2.WatchDogTimer = 1b
B4 Debug Accessory Ob: Controlled by TCPC (power on default)
Control 1b: Controlled by TCPMThe TCPM writes 1b to this register to take
over control of asserting the DebugAccessoryConnected®eeTable
4-14.
Required (register is required but output is not required)
B3..2 12C Clock Stretching | Clock Stretching ©ntrol

Control

00b: Disable clock stretching. TCPC shall not perform any clock
stretching during 12C transfers.

01b: Reserved

10b: Enable clock stretching. TCPC is allowed limited clock stretching
during each 12C Transfer.

11b: Enable clock stretching only if theAlert pin is not asserted. As soon
as Alert is asserted, clock stretching is disabled by the TCPC.

The TCPC datasheet should contain detaitdf the power consequences
of clock stretching as well as the max duration of clock stretching per
12C transaction. The TCPC shall limit total clock stretching as detailed in
Section4.10.

This feature is optional. The TCPC is allowed to ignore updates tbese
bits if it has not implementedclock stretching. Thepower on default

disable dock stretching.
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Bit(s) Name Description
B1 BIST Test Mode Setting this bit to 1 is intended to be used only when a USB compliance

tester is using USB BIST Test Data to test the PHY layer of the TCPC. 1
TCPM should cleatthis bit when a disconnectis detected.

0: Normal Opergion. Incoming messages enabled by RECEIVE_DETEC
passed to TCPM via Alert.

1: BIST Test Mode. Incoming messages enabled by RECEIVE_DETECT|
result in GoodCRC response but may not be passed to the TCPM via
Alert. TCPC may temporarily store incoming messageésn the Receive
Message Buffer, but this may or may not result in a Receive SOP*
Message Status or a Rx Buffer Overflow alert.

The TCPM can mask or ignore received message alerts when this bit is
set to 1 since the TCPC may or may not assert the alert. TREPM may
also treat received messages in this mode in the same way as received
messages during normal operation.

BO Plug Orientation Ob: WhenVcoNNis enabled, apply it to the CC2 pin. Monitor the CC1 pin
for BMC communications if PD messagdelivery is enabled.

1b: WhenVcoONNis enabled, apply it to the CC1 pin. Monitor the CC2 pin
for BMC communications if PDmessage deliveryis enabled.

Required

4.4.5.2 ROLE_CONTR@lormative)

After the TCPC has set thpower on resetdefault valuesper Table 4-17, this register is set
and cleared only by the TCPMI'he TCPMwrites to this register to configure the CQoull up
(Rp) or pull down (Rd) resistors.

The TCPM shalWrite B6 (DRP) = 0b and B3..0 (CC1/CC2) if it wishes to control the Rp/Rd
directly instead of having the TCPC perform DRP toggling autonomousthen controlling
Rp/Rd directly, the TCPM writes to B3..0 (CC1/CC2) each time it wishes to change the
CC1/CC2 valuesThis control is used for TCPMTCPC implementingSource or Sink onlyas
well aswhen a connection has been detected via DRP toggling but the TCPM wishes to
attempt Try.SRCor Try.SNK (as defined inUSB TypeCQ).

The TCPM mayonfigure the TCPC to autonomously toggle the Rp/Raéhen the TCPMTCPC
is implementing a DRP. When initiating autonomous DRP togglinghé TCPM shall write B6
(DRP) =1lb andwrite the starting value of Rp/Rd toB3..0 (CC1/CC2) tondicate DRP
autonomous togglingmode to the TCPCThe TCPC shall not start the DRP togglingtil
subsequentlythe TCPM writes to the COMMAND register to start the DRP togglingile
POWER_CONTROL.AutoDischargeDisconnedib, as inFigure 4-19. It is recommended the
TCPM write ROLE_CONTROL.DRP=0 before writing to
POWERCONTROL.AutoDischargeDisconnect and starty the DRP toggling using
COMMAND.Look4Connection as shown kigure 4-24, Figure 4-25 and Figure 4-26.

If DRP=1b, the only allowed valas for CC1/CC2 are Rp/Rp or Rd/Rd.
COMMAND.Look4Connection shall do nothing if CC1/C@ge not Rp/Rp or Rd/Rd.

When CC1 and CC2 are set to Open and DRP = 0b, the TCPC may power down the PHYCGand
Statuscomparators.

When the TCPM has seROLE_ CONTROL.CEROLE_CONTROL.CC2 =h1l(Dpen), the Sink
TCPC is recommended to remove terminations from the CC pias long asthe VBUS is
present (i.e. above vSafe5V). This allows a bypwered Sink TCPC to remove terminations
from CC pinsin USB TypeCErrorRecovery state when the Musis present.
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Table 4-16. ROLE_CONTROL Register Definition

Bit(s) Name Description

B7 Reserved Shall be set to zero by sender and ignored by receiver

B6 DRP Ob: No DRP. Bits B3..0 determine Rp/Rd/Rar open settings
1b: DRP
The TCPC shall use the Rp value defined in B5..4 when a connection is resojve
ie. upon entry to Potential_Connect_as_Siia Figure 4-19
The TCPC toggles@l & CCafter receiving COMMANDLook4Connectionand
until a connection is detected. Upon connection, the TCPC shall resolve to eith
an Rp or Rd and report the CC1/CC8ate in the CC_STATUS register.
The TCPCshall stay in Potential_Connect_as_Swr Potential_Connect_as_Sink
until directed otherwise.

B5..4 Rp Value 00b: Rp default
01b: Rp 1.5A
10b: Rp 3.0A
11b: Reserved

B3..2 CC2 00b: Ra
01b: Rp (Use Rp definition in B5..4)
10b: Rd
11b: Open Qisconnecti O AT T O AAOA

B1..0 Ccc1 00b: Ra
01b: Rp (Use Rp definition in B5..4)
10b: Rd
11b: Open Qisconnecti O AT 1B O AAOA

Table 4-17 defines the power on default for ROLE_ CONTROL and MESSAGE_HEADER_INFO.

Table 4-17. Power On Default Conditions

DEVICE_CAPABILITIES. ROLE_CONTROL MESSAGE_HEADEF
RolesSupported (Default) _INFO
(Default)
Source or Sink (00M) 0Ah 04h
Sourceonly (001b) 05h z Not dead battery 0Dh
N/A z Dead battery
Sinkonly (010b) 0Ah 04h
Sink with Accessory(011b) 0Ah 04h
DRP (10) 0Ah z Dead battery 04h
4Ah z Not dead battery and
DebugAccessoryindicator supported
OFh z Not dead battery and
DebugAccessoryindicator notsupported
Source, Sink, DRP (10iand 0Ah z Source, Sink, oDRPdead battery 04h
110Db) 4Ah z Not dead battery and
Applies to SOP Devices DebugAccessoryindicator supported
OFh z Not dead battery and
DebugAccessoryindicator notsupported
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4.4.5.3 FAULT_CONTRONMofmative)

After the TCPC has set thpower on resetdefault valuesper Table 4-1, this register is set
and cleared only by the TCPMI'he TCPMwrites to FAULT_CONTROL to enable/disabtbe
FAULT circuitry.
Table 4-18. FAULT_CONTROL Register Definition

Bit(s) Name Description
B7..5 Reserved Shall be set to zero by sender and ignored by receiver
B4 Force Off \BUs Ob: Allow STANDARD INPUT SIGNAL Force Off Vbus control

(Source or Sink)

(default)
1b: Block STANDARD INPUT SIGNAL Force Off Vbus control

This enables or disables theSTANDARD INPUT SIGNAL Force Off
Vbus (Section4.5.1) functionality for debug purposes.Required if
STANDARD_INPUT_CAPABILITES ceOffVBus= 1b.

B3 VBusDischarge Fault 0b: VBusDischarge Failt Detection Timer enabled
Detection Timer 1b: VBUsDischarge Fault Detection Timer disabled
This enables the timers for both
FAULT_STATUTS.AutoDischargeFailed and
FAULT_STATUS.ForceDischargeFailed
Required
B2 Internal or External OCP Ob: Internal and External OCP circuit enabled
VBUSOver Current Protection | 1b: Internal and External OCP circuit disabled
Fault Required if DEVICE_CAPABILITES_&M&CPReporting = 1b
B1 Internal or External OVP Ob: Internal and External OVP circuienabled
VBUSOver Voltage Protection | 1b: Internal and External OVP circuit disabled
Fault Required if DEVICE_CAPABILIITES_s0&VPReporting = 1b
BO VCONNOver Current Fault Ob: Fault detection circuit enabled

1b: Fault detection circuit disabled

Required if
DEVICE_CAPABILITIES_Z®NNOvercurrentFaultCapable= 1b

4.4.5.4 POWER_CONTR@lormative)

After the TCPC has set thpower on resetdefault valuesper Table 4-1, this register is set
and cleared by the TCPM.
The timing parameters for the TCPM in cojunction with the TCPC must meet theJSB PD
requirements.
The TCPM readshe CC_STATUS, POWER_STATa5d optionally the VBUS_ VOLTAGE
registers to determine the connection state and the orientation of & SB TypeC port.
The TCPM shall take the following steps to requesiburcing VConNover one of the CC pis:
1. TheTCPM shall write toTCPC_CONTR@IugOrientation to inform TCPC which CC

pin (not connected through the cable) is repurposed as &ONN

2. The TCPM shall sePOWER_CRTROL.EnableVCONMNLb
The TCPC shall sourcedbnNNnas TCPM requested irrespective of the status ofs¥sand CC1,
CC2 wires. The TCPC shall not autonomously disableonNsourcing whenVsusis removed,
or CC1, CC2 status has changed. The TC&dll setPOWERCONTROL.EnableVCONN=0b
request disabling Vconnsourcing. When a SourceOnly TCPC is requested to disabl€conN
sourcing (by setting POWER_CONTROL.EnableVCONN=0b), the So0rdg TCPC shall apply
Rdch termination on the CC pin that was providing/connuntil the CC pin is discharged
below vwconNDischarge level as specified inhe USB TypeC. A DRP TCPC may not provide
the capability of applying Rdch termination when disabling YYoNNsourcing is requested.
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Table 4-19. POWER_CONTROL Register Definition

Bit(s)

Name

Description

B7

Fast Role Swap Enable

Ob: Disable Fast Role Swap function
1b: Enable Fast Role Swap function

Sink TCPC shall support this bit if
DEVICE_CAPABILITIE3.SinkFRSwap = 1b.

Source TCPC shall support this bit if
DEVICE_CAPABILITIES_2.SourceFRSwap = 1b.

The detailed functional requirements for Source and Sink TCPCs
supporting Fast Role Swap are provided irsection4.4.5.4.6

B6

VBUS_VOLTAGE Monitor

0b: VBUS_VOLTAGE Monitoring is enabled
1b: VBUS_VOLTAGE Monitoring is disablédefault)

Controls only VBUS_VOLTAGE Monitoring. VBUS_VOLTAGE shall
report all zeroesif disabled.

Required if
DEVICE_CAPABILITIES_BWaMeasurement&AlarmCapable= 1b

B5

Disable Voltage Alarms

Ob: Voltage AlarmsPower status reporting is enabled
1b: Voltage AlarmsPower status reporting is disabled(default)

Controls VBUS_VOLTAGE_ALARM_HI_CFG and
VBUS_VOLTAGE_ALARM_LO_CFG.

Required if
DEVICE_CAPABILITIES_18YsMeasuremert&AlarmCapable= 1b

B4

Auto DischargeDisconnect

Ob: The TCPC shall not automatically dischargeBYsbhased on \Bus
voltage (default)

1b: The TCPC shall automatically discharge
Refer to Sections4.4.5.4.1and 4.4.5.4.2for more details.

Setting this bit in a Source TCPC triggers the following actions upan
disconnect detection:

1. Disable sourcing power over BUS
2. VBusdischarge

Sourcing power over \MBusshall be disabled before or athe same time
as starting VBusdischarge.

Setting this bit in a Sink TCPC triggers the following action upoa
disconnect detection:

1. \Busdischarge

The TCPC shall automatically disable dischargevithout clearing this
bit) once the voltage onvBusis below vSafeOV (max)Disconnect
detection is defined inSection4.4.5.4.2 TCPC shall not reapply
dischargecircuit if VBuUsrises above vSafeOV.

Required

B3

Enable BleedDischarge

Ob: Disable bleed dischargef VBus(default)
1b: Enable bleed discharge of 8Us

The bleed dischargeis alow current load on VBuswhere the
recommended loading is eitherlLOkW or 2mA.

Refer to Section4.4.5.4.5
Required if DEVICE_CAPABILITIES_1.BleedDischarge = 1b

B2

Force Discharge

Ob: Disable forced discharge (default)

1b: Enable forced discharge of Bus

Refer to Section4.4.5.4.3

Required if DEVICE_CAPABITIES_1.ForceDischarge = 1b
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Bit(s) Name Description
B1 VCONNPower Supported Ob: Deliver at least 1W on \CONN

1b: Deliver at least the power indicated in
DEVICE_CAPABILITIESC@NNPowerSupported

Refer to TCPC datasheet for actual power limit implemented
Required

BO Enable \CoNN Ob: Disable \CONNSource (default)
1b: Enable \CONNSource to CC
Required

Table 4-20. Discharge Timing Parameters

Name Description Min Max Units

tDisconnectDetect | Time from disconnect to detection of adisconnect 6 ms

4.4.5.4.1 Automatic SourceDischarge by the TCPC after és€onnect (normative)

Whenin Attached Src state in Figure 4-19 and Figure 4-20, the TCPC shafully discharge
VBUSto vSafe5V (max) wihin tSafe5V andthen to vSafeOV within tSafeOMvhen a disconnect
occurs. ATCPC inthe Attached Src state (as shown inFigure 4-19 and Figure 4-20) shall
detect adisconnect if the CCState of the monitored CC pin indicates SRC.Open. The
monitored CC pin is specified byfCPC CONTROL.PIlugOrientation

The TCPC shall discharg¥susto vSafeQV after a power on reset before applying the Rp.

4.4.5.4.2 Automatic SinkDischarge by the TCPC after as€onnect (normative)

A TCPC inAttached Snk state in Figure 4-19 and Figure 4-20 shall use either the
POWER_STATUS.VbusPresent transition from 1b to,@v Veusfalling below
VBUS_SINK_DISCONNECT_THRESH@EDIe 4-42) as a Sink disconnect indicator. The
mechanism used shall be defined in DEVICE_CAPABILITIES_2.SinkDiscomredettion. The
Sink TCPCshall detect a cable removaWithin tDisconnectDetect (Table 4-20) of the Sink
disconnect indicator change and enable the automatic discharge circuitry.
Should a TCPM need to know whenBwsdischarge is complete, it mayead
EXTENDED_STATUS.vSafe0OV = 1b
When in Sink modeand POWER_CONTROL.AutoDischaBjeconnect=1b, the TCPC shall
fully discharge \WBusto vSafe5V (max) within tSafe5\and then to vSafeOV(max) within
tSafeOVof the removal of the cableThe TCPCshall not re-apply the dischargecircuit if VBus
rises above vSafeOV (max). Stop dischge isan edgetriggered event.
When the Source is removed, the system loadind optionally the bleed dischargecircuit will
discharge theSink bulk capacitance cSnkBulkPd. The time required to dischargesnkBulkPd
to below the disconnectdetection threshold is t3nkDischargeBleed andt is dependentupon
the strength of the system loadand optionally the bleed discharge The time required to
discharge theSink bulk capacitance to vSafe5¥% dependentupon the strength of the full
discharge the system loadand optionally the bleed discharge The total time
tSinkDischargeBleed+ tSinkDischargeFull shall not exceed tSafe5V (maxd transition to
vSafe5V The total time to reach vSafeOV shall not exceed tSafe0V.
As an exampleif:

1 the bleed dischargepull down is 10kW,

1 the Sink bulk capacitancecSnkBulkPd is82nt,

1 thereis no system load,

1 theinitial voltage is 21.5V (20V + 5% + vSrcValigmax) ),
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1 the minimum valid VBusvoltage seen bySink when negotiated throughUSBPD,
vSinkPD_min =17.75V =0.95*20V z 750mV +vSrcValid(min)

1 and VBUSSINK_DISCONNECT_THRESHGLT5.975V ( 90% of vSinkPD_min)
then tSinkDischargeBleed= 199ms + tDisconnectDetedimax) = 205ms. Once the
VBUS_SINK_DISCONNECT_THRESHOLD has been redbb&ink connects its full discharge
resistance of 400N. The Sink then discharges to vSafe5V i86.5ms and vSafeQV in99.7ms.
The total time to reach vSafBV is thentSinkDischargeBleed+ tSinkDischargeFull =242ms.
The total time to reach vSafeOV is theB05ms. Both tSafe5V and tSafeOV can be métis
asumed the Sink bulk capacitancg82nt) does not changeduring the voltage transitions.

| | |
A | | |
| | |
| | |
i | | VBUS SNK_DISCONNECT THRESHOLD
b —— - —— [EE——.——
| | |
| |
| | |
| | |
l | l
| | | | |
| | | | |
| | | | |
| | | | |
| | | | |
| | | | | vSafe5V
r———r———————-- | F=——~"~""K" """~~~ | il
| | | | 1
| | | | |
| | | | |
| | | | 1
| | | l l
| | | | |
: | tDisconnectDetect | | |
| |
! | | | | vSafeOV
| | | | )
| | | | |
| | | | |
| | | | | .
T T T T T =
| ' | | | Time
| | | |
| | 1 | |
| tSnkDischargeBleed | tSinkDischargeFul | |
N a i I
| | |
| | |
| | |
! tSafesV ! !
k N |
| | |
| |
| |
| |
L tSafe0V N
Cable
unplugged

Figure 4-13. Automatic VBusSink Discharge by the TCPC after a Disconnect

4.4.5.4.3 Discharge by theSourceTCPC during a Conntéan (Optional Normative)

While there is a valid Sourceto-Sink connection, the TCP@cting as a Sourcshall discharge
VBuswhenever POWER_CONTR®orceDischarge=1l. The TCPC shall automatically disable
Force Dschargecircuit (without clearing POWER_CONT®L.ForceDischarge bitpnce the
voltage on \Busis below the value indicated byBUS STOP_DISCHARGE_THRESH®LD
DEVICE_CAPABILITIES StopDischargeThreshold1b) or vSafe0QV (if
DEVICE_CAPABILITIES topDischargeThresholdfb).

A SourceTCPCtransitioni ng from a higher to lower voltageshall remove the Force
Dischargecircuit in time to meet the USB PDvSrcValid requirement. The TCPCshall not re-
apply the ForceDischargecircuit if VBusrises above VBUS_STOP_DISCHARGIRHSHOLD
or vSafeOV Stop discharge isan edgetriggered event.

The TCPC shall discharg®Busto vSafeOVafter a power on resetbefore applying the Rp.

4.4.5.4.4 Disconnect Detectiorby the Sink TCPC during a Connection (Optional Normative)

Upon reception of or prior to transmitting a PR_Swapnessagethe TCPM acting as a Sink
shall disable the Sink disconnect detectiorio retain PD message deliverwwhen Power Role
Swap happensSimilarly, upon setting POWER_CONTORL.FastRoleSwapEnable (i.e deciding
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to support Fast Pole Swap), the TCPM acting as a Sink shall disable the Sink disconnect
detection to retain PD message delivery when Fast Role Swap happens.
The steps of disabling Sink disconnect detection shall be as follow:
1. TCPM sets POWER_CONTROL.AutoDischargeDisconreti
2. TCPM sets RECEIVE_DETECT.MessageDisableDisconnect = 0b if this bit was
previously set to 1b

4.4.5.4.5 Bleed Discharge@ptional Normative

The bleeddischargecircuit is enabled and disabled by the TCPM. Theeed discharge is a
low current load on the \Bus

4.4.5.4.6 Fast Role Swap (Optional Normative)

Settingthe POWER_CONTROL.FastRoleSwapEnable bithia Sink TCPC triggers the
following actions when receiving Fast Role Swap signal. Required if
DEVICE_CAPABILITIES_2.SinkFRSwap = 1b.

1. Set ALERT_EXTENDED.SinkFRSwap = 1b

2. Disablethe Sink path (equivalent to COMMAND.DisableSinkVbus)

3. WhenVsusfalls below vSafe5V(max), execute sourcing vSafe5V oveesis
(equivalent to COMMAND.SourceVbusDefaultVoltageNote that the initial Sink shall
meet thetScrFRSwagiming requirement as specified in theUSB PD

Setting POWER_CONTROL.FastRoleSwapEnable bit in Source TCPC enables one of the
following actions. Required if DEVICE_CAPABILITIES_2.SourceFRSwap = 1b.

A. TheTCPC shall sena Fast Role Swap sigal within tTCPCSendFRSwap after
receiving COMMAND.SendFRSwapSignal.

or,

B. If CONFIG_EXTENDED1.StandardInputSourceFRSwap isthet,TCPC shall sena
Fast Role Swap signal within tTCPCSendFRSwap when STANDARD INPUT SIGNAL
Source FR Swap is set low. Aftehe Fast Role Swap signal is senthe TCPC shall set
ALERT_EXTENDED.SourceFRSwap to 1. Required if
STANDARD_INPUT_CAPABILITIES.SourceFRSwap is either set to 01b or 10b.

Figure 4-14 shows the interactions between the Source and SinkCPCs during a Fast Role
21T 1T A 3xAPp OECT Al 6 AEOAO OAAAEBdiieg-154ndicatesa fdd 3 AT A& 2 3 x
where the Fast Role Swaygsignal transmission is triggered by STANDARD INPUT SIGNAL
Source FR Swap being set low.

USB PDmessagepassingafter the FR_Swap Message sent,is not shown (in Figure 4-14
and Figure 4-15) becausethe Accept Message (from the initial Source in response to
FR_Swap Message) may be sent before or after tMieusdrops to vSafe5V. It is also possible
that the FR_Swap Message is sent after tMsusdrops to vSafe5V.That is, the initial Sink
may execute sourcing vSafe5V overBWsbefore FR_Swap Message is sent.

It is assumal the initial Sourceimplements a bidirectional power path hence the power path
switchover time is not shownin Figure 4-14 and Figure 4-15. Whenthere are separate Sink
and Source power paths, e initial Source should disable the Source patwithout enabling
the VBusdischarge circuity when sending the Fast Role Swap sighaand thenthe initial
Source $ould start to enable the Sink path.
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TCPM Initial Source

Connection Established
Monitor for Alert

MESSAGHEADERNFOPowerRolelb

PCAutoDischargeDisconnestlh

Request Fast Role Swap Support
Send SinkCapabilities in response to
Get Sink Cap message

Write PCFastRoleSwapEnabtelb

-59-

TCPC Initial Source

Connection Established
CCLookingiConnectior~ 0b

CCConnectResult 0b (Rp
DRP not toggling
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TCPC Initial Sink

Connection Established
CCLookingiConnection= Ob
CCConnectResult 1b (Rd

DRP not toggling

TCPM Initial Sink

Connection Established
Monitor for Alert

MESSAGHEADERNFOPowerRole= 0b

PCAutoDischargeDisconnestlb

Identify Fast Role Swap Support
Send GetSink Cap message to read
Sink Capabilities message

GFast Role Swap USB Ty@eurrent in Sink Capabilities
!=00b and capable to support the current requiremé

No Fast Role Swap
support

Write RECEIVBETE CMessageDisableDisconnectb

Write PCFastRoleSwapEnabielb
Write PCAutoDischargeDisconnestob

Received Fast Role Swap signal

Write COMMAN I]SendFRSwapSlgnH

Send Fast Role Swap signal

Disable Sink patfequivalent to COMMANDisableSinkVbys
Set POWERSTATUSInkingVbus Ob
Set ALEREXTENDESINkFR Swap1b

——

l l ALERPowerStatus= 1b
T
’ Write RCRpValue= 10b (Rp3A) ’—b{ Set Rp=3A ‘ |
|
T |
! |
Write PCDisableVoltageAlarm Ob : |
Write VBUSVOLTAGRALARMLO CFG=vSaféV(may | |
T |
| ! |
| 1 |
| | |
| | |
| | |
| | |
| 1 |

—————————————————————: ——————————————————————— 4-—————— = VBuslambeluwvss‘(max——————————: ————————————————
|
12 v - L
‘ [ Execute sourcing vS&¥ over VBUS:quivalent to
Read ALERT ‘ mlel COMMAN CSourceVbusDefaultVoltape

Service other Ales) ALERWVbusVoltageAlarmLs 1b?

Legends
CC=CCSTATUS Send PSRDY(and then change Rp to Rifl Accept
RC=ROLECONTROL Message is previously sent in response to receiving Assumes new role of new Sink
PC=POWERCONTRO| FR Swap Message

Read ALERT

ALERExtended=1b &&
ALERPowerStatus=1b?

Service other Ale(s)

Read ALEREXTENDED
Read POWEBTATUS
Clear ALERT

Set POWERSTATUSourcingVbus 1
Set ALERFowerStatus= 1

l [ Send FRSwap Message [ l

Service other Ale(s)

Read POWERBTATUS
Clear ALERT

A
Assumes new role of new Sour9 <

ait for PSRDY Messages from partner péiftTCPM has’
previously received Accept Mess3gieen send PSRDY

Messaggand then change Rd to Rp

Figure 4-14. COMMAND.SendFRSwapSignal triggered Fast Role Swap operation
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TCPM Initial Source

Connection Established
Monitor for Alert

MESSAGHEADERNFOPowerRolelb

PCAutoDischargeDisconnestlb

-60 -

TCPC Initial Source

Connection Established
CCLookingConnection=0b

CCConnectResutt 0b (Rp)
DRP not toggling
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TCPC Initial Sink TCPM Initial Sink

Connection Established

CCLookingiConnectior= 0b

CCConnectResutt 1b (Rd)
DRP not toggling

Connection Established
Monitor for Alert
MESSAGHEADERNFOPowerRole=0b
PCAutoDischargeDisconnestlb

Request Fast Role Swap Support
Send SinkCapabilities in response to
Get Sink Cap message

Write PCFastRol

Identify Fast Role Swap Support
Send GetSink Cap message to read
Sink Capabilities message

ast Role Swap USB Typeurrent in Sink Capabilities
1= 00b and capable to support the current requiremen

No Fast Role Swap
support

Write PCFastRoleSwapEnabtelb
Write PCAutoDischargeDisconnestob
Write RECEIVDETECMessageDisableDisconnecob

STANDARD INPUT SIGNAL SourceFastRoleSwap is et low
(CONFIGUREXTENDEIStandardinputSourceFRSwayt)

Received Fast Role Swap signal
Disable Sink 1tto COMM. bis
Set POWERSTATUSinkingVbus Ob
Set ALEREXTENDESINkFRSwap1b
ALERPowerStatus- 1b

ALERT

Read ALERT
Read ALEREXTENDED

ALERExtended=1
ALERTEXTENDESourceFRSwapl

T

Service other Ale(s) ALERTEXTENDESourceFRSwap=1?

SetRp=3A

ALERExtended=1b &&

‘ Write RCRpValue= 100 (Rp3A) H

‘ Write PCDisableVoltageAlarm 0b

Write VBUSVOLTAGEALARMLO CFG=vSaféV(may

T

|

|

|

|

|

|
4o

|
v

T
|
|
|
|
|
|
|
|
|
|

|
v

‘ Read ALERT

‘4—{ ALERWbusVoltageAlarmlLsa 1

Service other Ale(s) ALERWVbusVoltageAlarmLs 1b?

Legends
CC=CCSTATUS
RC=ROLECONTROL
PC=POWERCONTRO

ALERPowerStatus- 167 Senice other Ales)

Read ALEREXTENDED
Read POWERBTATUS
Clear ALERT

—VBUS falls below vSE#may

|
v |

Execute sourcing vSafe over VBUS:quivalent to
COMMANDSourceVbusDefaultVoltaye
Set POWERSTATUSourcingVbus 1
Set ALERFowerStatus= 1

Read ALERT

Service other Ale(t)

Wait for PSRDY Messages from partner pftTCPM has
Assumes new role of new Source previously received Accept Messageen send PSRDY

Messageand then change Rd to Rp
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