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Al Mode Entry / GPIO High 4CC Command or Task |SSrC j
Alt Mode Exit / GPIO Low 4CC Command (not Task) |ICMD j
IAlt Mode Exit/ GPIO Low 4CC Command or Task |ssrc -

App Config Group 2 Settings

Field Value

App Config Mask, GPIO Low Transition or User AM Exit 0x0

& 3-4. MAEES 1 RE

4. % AC GPIO Low (0x1) I Z5 (725 , BLE GPIO4 M & B P28 AR HL P (4T N . AR F S04 ml fi &% PD
EHAR TR E . ESRBIF X T GPIO4 M BN #L e |, K H—/> PDO KECE Transmit Source
Capabilities %17 2% (0x32) , 1 & 3-5 A1 [&] 3-6 H iz,

10 TPS65987D GPIO F1# ZHCABO5A - AUGUST 2018 - REVISED JANUARY 2021

English Document: SLVAE11

Copyright © 2021 Texas Instruments Incorporated

Submit Document Feedback


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCAB05
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCAB05A&partnum=TPS65988,
https://www.ti.com/lit/pdf/SLVAE11

13 TEXAS

INSTRUMENTS
www.ti.com.cn GPIO FH #7885l B
B Application Customization Tool — O X :
General Settings Common Settings AC GPIO Low (0x1) AC GPIO High (0x2)
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[ ] pata Register for CMD1 (0x9)
| |
| [] pata regster for cupz (0x11)
Adid n
Transmit Si
Raw View
[[] ciobal system Configuration (0x27)
[] Port configuration (0x2s)
(]
] Port control (0x20) [
Transmit Source Capabilities (0x32)
'_| Transmit Sink Canabhilities (N¥33) v
v
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[H Application Customization Tool — O X
General Settings Common Settings AC GPIO Low (0x1) AC GPIO High (0x2)
. TPS65987DDH_advanced_4_01.pjt
Configuration Mode )
TPS65987DDH (Advanced), version 4.01
|
Adiust Reaisters Transmit Source Capabilities ( 0x32 ) A
Transmit Source Capabilities
Raw View
Tx Source PDO Config
Fleld Value
Active PDO Bank |US€ Bank 0 j
Active PDO Bank Follows EP ]
Bank 0 Settings
Number of Bank 0 Source PDOs
1 =
Source PDO 1
Field Value
Switch Source ‘PPW sources this PDO j
Maximum Current |3 A =
oltage 5V

Peak Current ‘100% j

Unchunked Extended Msg Supported ]

USB Capable

USB Suspend Supported ]

Supply Type Fixed Source v

|

&l 3-6. M FHECE GPIO X BE4 , GPIO L F R E R
5. % AC GPIO High (0x2) T %- 15 5% , % E GPIO4 MK FE AR v B P (4T . FESE Rl | 6T
GPI04 MWRFI & L4 | % WA PDO SKELE Transmit Source Capabilities %7745 (0x32) , w1 ¥ 3-7 Hh i
MNo
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[H Application Customization Tool — O X

General Settings Common Settings AC GPIO Low (0x1) AC GPIO High (0x2)
. TPS65987DDH_advanced_4_01.pjt
Configuration Mode )
TPS65987DDH (Advanced), version 4.01
1 ——
Adiust Reaisters A
Transmit Source Capabilities Field Value
Raw View lActive PDO Bank |use Bank 0 j
lActive PDO Bank Follows EP |:|
Bank 0 Settings

Number of Bank 0 Source PDOs
2 =

Source PDO 1

Field value
Switch Source ‘PPW sources this PDO j
Maximum Current |z A =
oltage 5V

Peak Current ‘100% j
Unchunked Extended Msg Supported ]
USE Capable
USB Suspend Supported ]
Supply Type Fixed Source

Source PDO 2

Field value
iadvertised Mask |A\ways Advertise j
Switch Source |F'F’1 sources this PDO j
Maximum Current 3A :
Minimum Voltage av :
Maximum Voltage 20V :
Supply Type |Var|at)le Source j v
|

& 3-7. MAECE GPIO B HF , GPIO R R ERH

6. ¥ Load App Config Set 1 WLl % GPIO4 , Wil 3-8 1w
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General Settings

Configuration Mode

Common Settings

[H Application Customization Tool

AC GPIO Low (0x1)

AC GPIO High (0x2)

TPS65987DDH_advanced_4_01.tpl

TPS65987DDH (Advanced), version 4.01

Customer Use

Interrupt Mask for 12C1
Interrupt Mask for [2C2
Global System Configurai
Port Configuration

Port Control

Transmit Source Capabili
Transmit Sink Capabilities
Autonegotiate Sink
Alternate Mode Entry Que
PD3 Configuration Regist
Event Delay

Transmit Identity Data Ok
User Alternate Mode Con’
Display Port Capabilities
Intel VID Config Register
MIPI VID Configuration
10 Config

Retimer Debug Register
App Config Binary Data Ir
12C Master Configuration
App configuration Registe
Sleep Control Register
Tx Manufacturer Info SOF
Tx Source Capabilities Ex
Tx Battery Capabilities

Tx Manufacturer Info SOF
Raw View

< >

~

Multiplexing for GPIO 3 pin

|F'In Multiplexed to Alternate Function (DP HPD Port 0)

-l

GPIO #4

Field
Multiplexing for GPIO 4 pin
Internal Pull Down Enable
Internal Pull Up Enable
Mapped Event

GPIO Polarity

Value

‘Pm Multiplexed to GPIO

[
O

‘Poﬂ 0 Load App Config 1 Event

‘D\rect-mapped Event

Lell o

GPIO #5 (12C3)

Field

Multiplexing for GPIO 5 pin

Mapped Event

Value

‘Piﬁ Multiplexed to GPIO

‘D\sabled

Lol ]

GPIO #6 (Derived 12C3)

& 3-8. % Load App Config Set 1 B5¢ %] GPIO 4

4 GPIO HfFH & X PD #)3%
KA R T UL R G AE T TI PD 50148 GPIO LA R4i4T N, I ERHZ OB A . LA IELE
NG R T ¥ RGN RS | Sk sk S S04 % A P AR 250 . B R S LA T PD B2 I 1)
TR IE A | I AE RGN R IR A

4.1 WRAEILEZ M PD i

KRR BIRR T RGP REARFL S St SE by PD BRER . e Fe(F AT 7E AR 2Rl A A B VG I F T SR 2Rl L

O BCZe IR SLF T GPIO LJHiY A 3 i LSS {75 1) PD Y R

wi Project—TPS65987DDH —~Advanced —Dual Role Port (DRP), prefers data host—None (DisplayPort
Only) , I~ TPS65987D EVM , H — I SCARHE /R FI AR 87 , GP1021 #4 Barrel Jack Detect Event
WK 4-1 R,
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GPIO #{f£& X PD #£1)4¥

[H Application Customization Tool

Project
General Settings

Configuration Mode

Binary Device Seftings Debug Documents

Help

Common Settings

|

TPS65987DDH_advanced_4_01.tpl

TPS65987DDH (Advanced), version 4.01

X

Transmit Source Capabili
Transmit Sink Capabilities
Autonegotiate Sink
Alternate Mode Eniry Que
PD3 Configuration Regist
Event Delay

Transmit dentity Data Ot
User Alternate Mode Con
Display Port Capabilities
Intel VID Config Register
MIPI VID Configuration
1/ Config

Retimer Debug Register
App Config Binary Data Ir
12C Master Configuration
App configuration Registe
Sleep Control Register
Tx Manufacturer Info SOF
Tx Source Capabilities Ex
Tx Battery Capabilities
Tx Manufacturer Info SOF
Raw View

<

< >

GPIO #20
Field Value
Multiplexing for GPIO 20 pin |Pin Multiplexed to GPIO j
Mapped Event |D\samed j
GPIO #21
Field Value

Multiplexing for GPIO 21 pin
Internal Pull Down Enable

Internal Pull Up Enable

|Pin Multiplexed to GPIO

L]
L

Mapped Event

|Barre| Jack Detect Event

GPIO Polarity

|D\rect—mapped Event

E 4-1. GPIO 21 & &

Teledyne LeCroy PD 73 #i 2 F £ /> TPS65987D EVM Z [A]iE47 T PD W2 EREE | & 4-2 h s,

Left bF'D " Msg Type DR PR MsglD Obj Cnt Duration Idle Time Stamp
Sl PR Swap |UFP |SMNK 7 0 484 978 us 83.022 us 7 .835619 000

Right 0P 'PD M Msg Type DR PR Msgl|D Obj Cnt Duration Time Stamp
== GoodCRC |DFP | SRC 7 0 496.617 us 119.383 us 7 . 836 197 000

Right .PD M (Mot DR PR Msg ID Obj Cnt Duration Time Stamp
=L Accept |DFP|SRC 1 0 496.617 us 80.383 us 7 .836 813 000

.PD Msg Msg Type DR PR Msgl|D ObjCnt Duration Time Stamp

"Left”

7

Right
"Right”

Left
"Left"

K 4-2 P B R 15 20V HLYR A TR Ad FLIE G #5335 EVM-DCK ( Bt B v ub iAHR 5B ) J5 1) PD i

=
HHo

F
PD Msg

GoodCRC |UFP | SNK

1 0

496617 us

30.274 ms

7837 390 000

DR PR
PS Ready |DFP |SNK

Msg ID |Obj Cnt
2 0

Duration
489.951 us

87.049 us

Time Stamp
7 . BBE 160 328

N | Msg Type DR PR WMsgID Obj Cnt
PD Msg GoodCRC [UFP | SNK 2 0

Duration
489.951 us

1.561 ms

Time Stamp
7. 868 737 328

DR PR
PS5 Ready |UFP|SRC

Msg ID | Obj Cnt
0 0

Duration
496.617 us

81.383 us

Time Stamp
7870788 000

Msg Type DR PR WMsglID Obj Cnt
GoodCRC |[DFP | SHNK

0 0

Duration

494 978 us

4238 ms

Time Stamp
7. 871 366 000

K 4-2. AR FLIEZ 4 PD BRER

¥t 1 — EVM-DCK y UFP/SNK , 5% “PR Swap” {i§£%| EVM-LPT ( DFP/SRC ) .
Hi 6 2 — DFP/SRC ki% “GoodCRC” #iilE & , 14 “PR Swap” W H..
41 3 —~ DFP/SRC &Ki% “Accept” HERES | AT HIEM G , I IR M G HT 5 .
it 4 — UFP/SNK K14 H T ) “GoodCRC” M5 & .
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It 5 -~ EVM-LPT ¥ DFP/SNK |, ki% “PS Ready” M & . 15455 EE |, ¥14h Source i DL CAE
“PS Ready” JH S HK “Port Power Role” FEt# A Sink , & BHIUEVR I IR 2 5<H] .

Hifit 6 ~ EVM-DCK %% “GoodCRC” #ilfi e , IR “PS Ready” WH/&. ik , ¥4 Sink AR KH
W4 Source ) “PS Ready” ¥ &1 &% GoodCRC 7§ E. , 3 “Port Power Role” “ZE#4 %N Sink , KIAX &
P Z K] .

it 7 — EVM-DCK ¥ M el UFP/SRC , Ki% “PS Ready” & .
it 8 — EVM-LPT #i7E A DFP/SNK %% T HIE i “GoodCRC” {5 & .
4.2 WAL R E4 PD Hifg

IR —H M EVM-DCK #2 [ , GPIO A=) F B & A s MR FE , EVM-LPT SRS IR BRrE1F R SLbr
PD IRENE 4-3 HHATR.

Packet Right SOFNEE Msg Type DR PR MsglD Obj Cnt Duration ; Time Stamp
S — m
i 1 "Right" [HE FDLLET PR Swap |UFP |SRC 3 0 496617 us 80.383 us 5. 327 193 000

: SOP Msg Type DR PR Msg ID Obj Cnt Duration : Time Stamp
- 5| GoodCRC [DFP [SNK| 3 0 496.617 us | 120.383 us 5.327 770 000

]

SREMIRVEFRITE DR | PR Misg 1D Obj Cnt Duration . Time Stamp
o 3 9 Accept |DFP[SNK| 1 0 496.617 us 81.383 us 5. 328 387 000

i S0P PD Msg Msg Type DR PR MsgID Obj Cni Duration : Time Stamp
| GoodCRC |[UFP |SRC| 1 0 496.617 us 30.258 ms 5. 328 965 000

3 SOF DR | PR Msg ID [Obj Cnt Duration : Time Stamp
- PS Ready [UFP|SNK]| 4 0 489.951 us §8.033 us 5.359719 328

: F i 1D msg [Msg Type | DR PR Msg ID (Obj Cnt Duration : Time Stamp
= 5| GoodCRC [DFP [SNK| 4 [i 488.334 us 1.587 ms 5. 360 297 312

DR PR Msg|D ObjCnt Duration 2 Time Stamp
FS Ready |[DFP|SRC| 2 0 496.617 us 50.383 us 5. 362 373 000

PD M Msg Type DR PR Msg |D Obj Cnt Duration - Time Stamp
| GoodCRC [UFP [SNK| 2 0 496.617 us 24.676 ms 5. 362 950 000

Bl 4-3. i EILB RS PD BRER

5 REFHFRM 4CC 4

A IE T AT AR W GPIO IRAS |, R Gi5H gl 45 I R BUE U478 . RGEEHIEE v 5 GPIO A%
4CC 4 ki GPIO 17 4.

¢ 0x72, GPIO IR%
4CC w4

+  ‘GPie’ , GPIO #i\fifs
+  ‘GPoe’ , GPIO it fHfe
*  ‘GPsh’ , GPIO ¥ & Hi & F
s ‘GPsl’ , GPIO ¥ &% % H-F

TPS6598x W H H & X T EFPREFAA 45 4CC A Thaese it T E B L R G I FE 4 GPIO B & 771k .
GPIO Fe & vl it 12C S &ahB Tk , WPl 2 BiZ 8. MIAEN RS NG |, B RS 2B 8%
SEE 24 ) GPIO Bl E .
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5.1 GPIO IR&M#E

GPIO REZF A as ol H T Wi ASLBUT R R GUT AL E & GPIO. %l , AT 3ZFF 5V, 9V. 15V il 20V
A AZ EYE ) PD HLVEFEIN | TPS65987D EVM A i ] PDO GPIO F44: it v 5t oL I AE s 7 (1 L S 1l . AEAS
%, GPIO14. GPIO15. GPIO17 1 GPIO20 ¥4 Bt 1 3& 4 1) PDO FAf R SLBL T AR B/ By . K 5-1 J&
7~ T GPIO14 # IR A E P, 488 PD BCh 5V. @3 PD Bl i 20V HJE , GPIO20 2 PD )
SRIRE Ry S, G 5-2 HATR

CH Application Customization Tool — O X
General Seftings Device 1, port 0
Configuration Registers Debug Registers Commands Scripting
Debug Mode Poliing
FTDI, 0x38 (12C2)

I ——

Interrupt Clear for 262 e e ~

Status GPIOO Data 0x0

Power Path Status

Boot Flags GPIO1 Data 01

Build Identifier

Device Info GPIOZ Data o0

Received Source Capabil

Received Sink Capabilitie GPIO3 Data o0

Active Contract PDO GPIO4 Data 0x0

Active Contract RDO

Sink Reguest RDO GPIOS Data 00

Power Status

PD Status GPIO6 Data 0x0

PD3.0 Status

RX Identity SOP GPIO7 Data o0

Received SOP Prime Ider GPIOS Data 0x0

RX Attention structured V'

RAX VDM Register GPIO9 Data 0x0

Data Control Register

User VID Status Register GPIO10 Data o0

DP SID Status

Intel VID Status GPIO11 Data 0x0

TIVID Status Register

MIPLVID Status GPID12 Data o0

Data Status GPIO13 Data 00

RX User VID Attention VD

RX User VID Other VDM F GPIO14 Data 0x1

Type C State Register

ADC results Register GPIO15 Data 0x0

HW control Register

Received Manufacturer Ir GPIO16 Data =0

GPIO Status Register — \ox0

Received Alert Data Obje

Transmit Alert Data Objet GPIO18 Data 0x0

Received Source Capabil

Received Status Data Bic GPIO19 Data o0

Transmitted Status Data |

Received Battery Status | GPIOZ0 Data 0x0

Transmitted Battery Statu

Received Battery Capabil GPI021 Data o0

Received Manufacturer Ir % GPIOO Direction o0x1

< b4 GPIO1 Direction 01 v

|

& 5-1. 5V IR PR ER/ER GPIO K3
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General Settings
Configuration Registers

Debug Mode

CH Application Customization Tool

Device 1, port 0
Debug Registers

Commands

Scripting

Interrupt Clear for 12C2
Status

Power Path Status

Boot Flags

Build Identifier

Device Info

Received Source Capabil
Received Sink Capabilitie
Active Contract PDO
Active Contract RDO
Sink Request RDO
Power Status

PD Status

PD3.0 Status

RX Identity SOP
Received SOP Prime Ider
RX Attention structured V
RX VDM Register

Data Confrol Register
User VID Status Register
DP SID Status

Intel VID Status

TIVID Status Register
MIPI VID Status

Data Status

RX User VID Attention VD
RX User VID Other VDM F
Type C State Register
ADC results Register
HW control Register
Received Manufacturer Ir
GPIO Status Register
Received Alert Data Obje
Transmit Alert Data Objet
Received Source Capabil
Received Status Data Bic
Transmitted Status Data |
Received Battery Status [
Transmitted Battery Statu
Received Battery Capabil
Received Manufacturer Ir W

~

< >

GPIO0 Data

GPIO1 Data

GPIO2 Data

GPIO3 Data

GPIO4 Data

GPIO5 Data

GPIO6 Data

GPIO7 Data

GPIO8 Data

GPIO9 Data

GPIO10 Data

GPIO11 Data

GPIO12 Data

GPIO13 Data

GPIO14 Data

GPIO15 Data

GPIO16 Data

GPIO17 Data

GPIO18 Data

GPIO19 Data

GPIO20 Data

GPIO21 Data

GPIOO0 Direction

GPIO1 Direction

T

0x0

ox1

0x0

0x0

0x0

0x0

0x0

0x0

0x0

0x0

0x0

0x0

0x0

0x0

0x0

0x0

0x0

0x0

0x0

0x0

ox1

0x0

ox1

ox1

- connected
Polling
FTDI, 0x38 (12C2)
ame -
(v

A 5-2. 20V HIFEK AL EHR/ER GPIO R&
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WA FF 17751 4CC &

5.2 f /] 4CC GPIO 5%

TPS6598x [ H & X AR HTHATE GPIO MK 4CC #r s | JF1E R G2 il #5480 i 5 1 IR Bh A% 17 3 2 il
ML TERAGUT N & 6-3 o T TRMaG-FIRITE , "THTHAT ‘GPxx” 4CC <.

[H Application Customization Tool

General Settings
Configuration Registers

Debug Mode

Settings Debug Documents Help
Device 1, port 0

O X

Debug Registers Commands Scripting

- comnected
FTDI, 0x38 (12C2)

Polling

PD State Machine Trace
Host I/F Firmware Update
Raw Regisier Read

Raw Register Write
Deadbattery Flag Clear
Abort

Warm Reboot

Cold Reboot

PD Hard Reset

Cable Reset

Get Sink Capabilities

Get Source Capabilities
Send Source Capabilities
Send Request Data Object
Swap to Sink

Swap to Source

Swap to DFP

Swap to UFP

Swap VConn Provider

Enter Alternate Mode
Exit Alternate Mode
Autonegotiate Sink

Enable GPIO as Input
Enable GPIO as Output
Set GPIO High

Set GPIO Low

System Ready to Sink Power

Start Alternate Mode Discovery

Enable GPIO as Input ( GPie )
Input:

Field Value

GPIO Number 0

Execute GPie Clear Output

Send VDM Packet
Patch Query

Send Alert

Get Status

Get Battery Status
Get Battery Capability
Get Manufacturer Info

Get Source Capabilities Exteng

& 5-3. TPS6598x MN.FH H & X TEH ) 4CC
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Bl , Bk GPIO7 BoNE L

s H%KIE ‘GPoe’ 4CC 4, WA 5-4 hfiR.

s HRJEKRIE ‘GPsh’ 4CC 4, WK 5-5 i fix.

* 1 GPIO KA (0x72) H AT LLFE 3 GPIO7 C s & -

B Application Customization Tool — O X

General Settings Device 1, port 0

Configuration Registers Debug Registers Commands Scripting

Debug Mode

FTDI, 0x38 (12C2)

Poliing

PD State Machine Trace
Host I/F Firmware Update
Raw Register Read
Raw Register Write

Enable GPIO as Output ( GPoe)
Input:

Deadbattery Flag Clear Field

Value

Abort

Warm Reboot GPIO Number 7

Cold Reboot

PD Hard Reset

Cable Reset

Get Sink Capabilities

Get Source Capabilities
Send Source Capabilities
Swap to Sink

Swap to Source

Swap to DFP

Swap to UFP

Swap VConn Provider
System Ready to Sink Power
System Ready Reset
Enter Alternate Mode

Exit Alternate Mode
Autonegotiate Sink

Start Alternate Mode Discovery|
Enable GPIO as Input
Enable GPIO as Output
Set GPIO High

Set GPIO Low

UCSI Commands

Send VDM Packet

Patch Query

Get Source Capabilities Extenc|
Send Alert

Get Status

Get Battery Status

Get Battery Capability

Get Manufacturer Info

12C Master Read

12C Master Write

Execute GPoe

Execute Status:

Qutput:

Task Return Status

SUCCESS_CMD

Clear Output

K 5-4. ¥ ‘GPoe’ 4CC 14
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[H Application Customization Tool — O X
General Settings Device 1, port 0
Configuration Registers Debug Registers Commands Scripting
~ connected
Debug Mode Polling

FTDI, 0x38 (12C2)

PD State Machine Trace Set GPIO High ( GPsh )
Host I/F Firmware Update
Raw Register Read Input:
Raw Register Write
Deadbattery Flag Clear Field Value

Abort =
Warm Reboot GPIO Number 7
Cold Reboot
PD Hard Reset
Cable Reset
Get Sink Capabilities Execute GPsh Clear Output
Get Source Capabilities
Send Source Capabilities
Send Request Data Object
Swap to Sink Execute Status:
Swap to Source
Swap to DFP
Swap to UFP
Swap VConn Provider Output:
System Ready to Sink Power
Enter Alternate Mode

Exit Alternate Mode Task Return Status
Autonegotiate Sink
Start Alternate Mode Discovery SUCCESS_CMD
Enable GPIO as Input

Enable GPIO as Output

Set GPIO High

Set GPIO Low

Send VDM Packet

Paich Query

Get Source Capabilities Exten
Send Alert

Get Status

Get Battery Status

Get Battery Capability

Get Manufacturer Info

K 5-5. fff ‘GPsh’ 4CC 4

6 211 [ 3Lin
VE - DURIARAS 0 SR T B 5 24 B A 1 SRS AN

Changes from Revision * (August 2018) to Revision A (January 2021) Page
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