Block Diagram
USB Type-C Connector

USB Device SSTX / SSRX TX2/RX2
__________ _"""" DisplayPort
Crosspoint SW DFP
DPO / DP1 TUSB1046 TXL/RX1 (Host)
GPU
AUXp / AUX ) SBU1/SBU2
el Protection
HPD A0/Al |— Float Device
12C Slave 0x12 TPD6S3OO
____________ D+/-
PD Controller
TPS65987DDH CC1/CC2
° GPIO3(HPD)
5V —» |2C1 (Master)
3.3v. [ PP CABLE Debug Connector
= VIN 3V3 12C2 (Slave) | Use Aardvark IF
Can not use TIVA and FTDI
Power Device . Power Source
TPS55289 SPl hyivg DFP
12V 12C Slave 0x74 VBUS 5V, 9V, 15V, 20V
== VIN VOUT —%—-5%—— CYA
PP_HV2 VBUS1 2




TPS55289 circuit

L1
4.7uH VBUS
— Y Y Y L, PDO1: 5V, 3A
_[ :I_ PDO2: 9V, 3A
ca cs PDO3: 15V, 3A
PDO4 : 20V, 3A
_ BOOT1 SWi1 SW2 BOOT2
VIN VIN = 9V to 30V R4 VOUT = 3.3V to 21V
Co— VIN VOuT . MN <]
12v 2 L i
c2
I [ Lans PGND H:
c3 i 4 x 22uF
= T AGND ISP =
L ON
TPS65987DDH EN/UVLO TPS55289 =N
12C1 (Master) A6, FB/INT |——
— Y EXTVCC COMP
Extep(al Vee
L_74h
DITH/SYNC MODEp———— L R3
[ e 4 iy T tr
FSW cDC
- c6
R1

< 12C Master Configuration (0x64) of TPS65987DDH >

Slave 2 Configuration

Field Value
Slave 2 12C Address [ox74 |
Slave 2 Master Selection 12C1 -]




TPS55289 Register settings

1. VREF

POR

7.6.1 REF Register (Address = 0h, 1h)

Figure 7-15. REF_LSB

I 7 [ & [ 5 [ a | 3 [ z | 1 [ o
VREF

_ ____________Flgure?-15. REF_MSB e
% [ @ | w | i1 W | & | 8
[ Feserved | VREF

Table 7-4. REF Register Field Descriptions
[Bit Fleld [Type Resat |Description
15-11 Reservod RW 000000 | Reserved
[0 VREF IET] 001 [ Sets the internal reference voltage
10100100 000 OO0000D0L = 45-m\ reference voltage

2. INTFB

| D00 DOCOODD1L = 45, 5645-mV reference valtage
:000 00000010b = 46.128-mV reference voltage

282my rsterencavotage | = 282 M\

S0B-m reference voltage

| [001 101001000 =

1011 001101006 =

101 10001100b = 845-m\ referance voltage

1111 100000008 = 1128-mV reference voltage

1111 191111106 = 1200-mV reference voltage

7.6.4 VOUT_FS Register (Address = 4h) [reset = 00000011h]

Figure 7-19. VOUT_FS Register

VREF

Vour = INTFB

< Record Index 1 of TPS65987DDH >

Record index 1 ( 0x1)

Data

— oxlad Field Value
Trigger Event |Power On Reset ~
Data Length 3 =
Slave Address Index 1 =
|0x1a400 |

Data:0x1a40_0

I f

Register address 00h
“3”Byte of “Data Length”, Set “Oxl1a4”

7 [ & | 5 | 4 I 3 | 2 1 [ 0 |
FB | RESERVED INTFB = 0x03
RW-0b RAW-00000b RW:11b
= < Record Index 2 of TPS65987DDH >
Table 7-7. VOUT_FS Field D
Bit Fleld Type [Reset
= }FB v i o Record index 2 (0x2 )
fob = Use intemal oLtput voltage feedback, The FEANT pin 5 Me
findicator for cufput short circuil probection, avercurrent stales, and
foversoltage stabus (Default).
75 = Use exiermnal output vollage foedback. The FETNT pin s e .
feedback input of the Eu!put w?;ge. ! F!eld Value
= RESERVED R 00000 | Rekarved Trigger Event |Power On Reset -~
10 INTFB ROW 15 Internal feedback ratic
00b = Set internal feedback ratio o 0.2256 Data Length 2 2]
01b = Set Internal leedback ralio o 01126 =
10 = Set itema foedback rabo to 00564 (Otaut] = 0.0564 Slave Address Index 1 >
Data |0x0304 |

= 282mV / 0.0564 = 5.0V




TPS55289 Register settings POR

3. Output enable 7.6.6 MODE Register (Address = 6h) [reset = 00100000h]

Figure 7-21. MODE Register

e 6 5 4 3 2 1 [i]
OE FSW HICCUP DISCHG Reserved Reserved FPWM Reserved
RIW-0b RW-Db RAW-1b RAW-0b RAW-0b RW-0b R/W-0b RW-0b
Table 7-10. MODE Register Field Descriptions

Bit Field Type Reset Description

T OE RW 0b Output enable
0b = Qutput disabled (Default)
1b = Output enable

5} FSWDBL RW b Switching frequency doubling in buck-boost mode
Tl does not using double function at
frequency above 1,6 MHz.
0b = Keep the switching f L during buck-boost
mode (Default)
1b = Double the swilching frequency during buck-boost mode

5 HICCUP RW 1b Hiccup mode
0b = Disable the hiceup during output shor circuit protection,
1b = Enable the hiccup during output short circuit protection (Default)

4 DISCHG RW ob Oulput discharge
0b = Disabled VOUT discharge when the device is in shutdown
mode (Default)
1b = Enable VOUT discharge. VOUT is discharged to ground by an
internal 100-mA current sink

3 RESERVED R L] Reserved

2 RESERVED R 0 Reserved

1 FPWM RW b Select operating mode at light load condition
0b = PFM operating mode at light load condition (Default)
1b = FPWM operating mode at light load condition

Q RESERVED R 0b Reserved

= 0xa0

< Record Index 3 of TPS65987DDH >

Record index 3 ( 0x3)

Value

[ [«

Field
"Trigger Event [Power On Reset
Data Length 2
Slave Address Index 1
Data | 0xa006




TPS55289 Register settings PDO x

< Record Index 4 of TPS65987DDH >
4.PDO 1 ( SV ) Record index 4 ( 0x4 )
v VREF . Field value
— - - rigger Event |source 1 Negotiat ~|
OUT = INTFB 282mV / 0.0564 = 5.0V ::L;gm : PDO 1 Negoliated 3
lave Address Index 1 =
Data |ox1a400
5. PDO2 ( 9V ) < Record Index 5 of TPS65987DDH >
Record index 5 (0x5)
_ VRer B
Vour = tN7Fg = 508mV 7/ 0.0564 = 9.0V e -
rigger Event [Soun:e PDO 2 Negotiated j
011 00110100b = 508-mV reference voltage e =
= 0x334 ata |0x33400 ..'|
6. PDO3 ( 15V)

< Record Index 6 of TPS65987DDH >
Record index 6 ( 0x6 )
VREF

Vour = TN7Fg = 846mV / 0.0564 = 15V

Field Value
rigger Event |Source PDO 3 Negotiated _'J
101 10001100b = 846-mV reference voltage P g &
lave Address Index 1 :
= 0x58c¢c ata |oxs8c00

7. PDO4 (20V) < Record Index 7 of TPS65987DDH >

Record index 7 ( 0x7 )

v
Vour = T7#g = 1128mV / 0.0564 = 20V

Fieid Value

Trigger Event [Source PDO 4 Negotiated
111 10000000b = 1129-mV reference voltage

Data Length 3

lave Address Index 1
= 0x130c Eala [ox13000

oI ER




TUSB1046 circuit

o [2C_EN pin = 12C mode

100nF 1000F 00nF

—

— I*C Programming Mode or GPIO Programming Select, 12C is only disabled when this pin is ‘0",
USB 3.1 Host 0 = GPIO mode (FC disabled)
A8RE 12C_EN 17 4levell |R=TiTest Mode (°C enabled at 3.3 V)
100nF Ez
SSAXP 1} SSRXP RX2P 1=FCenabled at 33V,
SSRXN iy SSRKN RN = i gzs TV“I'C ‘l
10007 H ceptacle I
SETXP |} SSTXP Tx2P |} ' 1
SSTXN “:‘“:"" "%‘E" ; Em i
1l . 1l | [=]oe! I2C Slave Address = 0x12
— L !
L L Rsv2 [—x : - Table 7-9. TUSB1046-DCI I°C Target Address
- ]
.——-‘: : L I DPEQO/A1 SSEQU/AD y
DP14  Auxp — 1200 AUXP RSVDL [—% : [ |mai PINLEVEL | PINLEVEL | BIt7(MsB) Bits SitE Bt Bit3 S i1
GPU 1 EI“'“’ ) o 0 1 0 0 0 1 0 0
AUXN L | AUXN i [o ] wms | o R 1 ) 0 0 1 o 1
e pmpang S 100K é SBUL 1 A s i 0 F 1 0 0 0 1 1 ]
2 i IE-'B—:— [ 1 1 [} 0 0 1 1 1
§ sau2 E] L ! R 0 0 1 0 0 0 0 0
1000F
DP_MLOP It op © 2 H E’ [ Jom E R R 0 1 0 0 0 0 1
J000F (@] = ™ ! o#1 i Py F 3
DP_MLON |} DPON ' - | o | o o o ° ! ‘
o ; i R 1 0 1 0 0 0 1 1
DP_ML1p “E‘ s 1 L } —Em T E F 0 0 0 1 0 0 o 0
DP_MLIN I} DPIN = ol i E"‘" ' F R 0 [ 1 0 0 0 1
100 ! )
DP_ML2P i} oP2p TXIN it i [w ]| F F 0 0 1 0 0 1 0
100nF 100 1# L 1 F 1 4] 0 1 0 o 1 1
DP_ML2N |} DP2N TXIP i} —Elrm :
Joep H w0 I Pl 1 0 0 o 0 1 1 0 0
DP_MLIP 1} oP3P RXIN JE [ 1 1 R 0 o o 1 1 0 1
100nF H» im‘ i
DP_MLIN i DP3N RX1P + s | mor | 1 F 0 o 0 1 1 1 o
= e Jewe . 1 1 0 0 0 1 1 1 1
; (]!
VR Float SW‘W 2 S [Seesiiit i
X : | iy < 12C Master Configuration (0x64) of TPS65987DDH >
 S— =
% = Float oo/ LI 4
. Stave 1 Configuration
A DPEQL XPM i
i z ? b EQD Ko/soa Type-C el
E s PD L
¢ z | 1 meon Coitciles lSlave 112C Address 0x12
= 4 Slave 1 Master Selection 12C1 -
I i ’ TPS65987DDH o

1 I2C1 (Master)




TUSB1046 Register settings POR
8. REGOxO0A initialize

Figure 7-2. General Registers
4

7 o { ] 2 1 a
Resermd SWAP_HPDIN 'r_EO_OUERFIDEf HPOIN_OvRil FUPSEL | CTLSEL 0}
DE
R Riw W R RW R
LEGEND: RAW = ReadiWrite: R = Read only; -n = vaios afier reset
Table 7-11. General Registers
Bit  |Field Type  [Resut  [Dascription
76 |Reserved R [ Réssorvad
| 0~ HPDIN ks in dafant locaion (Detal)

§ SWAP_HPOIN R lo 1 - HPDIN locarton is swapped (PN 23 1o PIN 32 o PIN 32 10

| PINZ3)

Satting of this Seld wil alkow software ko use EQ sollings kom
Ingicad of vakse sarple from pins.

! 0 - EQ sattings based on sampled stale of the EC pirs
4. |FAcowERmOE A EO[1:0}, and DPEGI ).
1~ EQ setlings of i e EQ
regaters
a HPDIN_OVRRAINE aw o ?:::g mmgcmalalasnﬂc_m i [Datautt)

FLIPSEL. Rofor to Table 75 and Table 76 for this field
2 FLPSEL Rw |° h o
| oo - . AN R ared TX for USES and DisgeayPort s
| cisatied,
1 |cTLseta) AW o 01 = USE3 1 only erabiee. {Defautt)

10 - Four DisplayPort lanes enatied
11 = T DiplayPon Lanes aeed one USE3.1

7.6.1 Génaral Register (address = 0x0A) [reset = 00000001]

9. REGOx13 initialize 7.6.5 DisplayPort Control/Status Registers (address = 0x13) [reset = 00000000]

Figure 7-6. DisplayPort Control/Status Reglsters (0x13}
3 3 2

T & 4 1 o
AUK_BNDOR_ | Ressrvec ALX_SBU_OVR DF3_DIEABLE | OF?_DISABLE | DP1_DISABLE | DPO_DISABLE
DISABLE
AW = R AW B W B
LEGEND: RAW = Read/Weite: R = Read only: «n = value after reset.
Table 7-15. Dis| Control/Status Registers {0x13)
Bit | Fisld Type  |Resse
0 = ALIX snoop enabied, (Defudt)
7 |ALX SNOOP_DisABLE w0 Sy s e
6 |Aesteed A o Resered

This field aivermides the AL of ALRKN fo SBUT of SEUZ
connoct and dsconnect based on CTLY ond FLIP. Cranging

regardiess of the stale of CTLSELY and FLIFSEL rogister

00 - ALIX 10 SBU connectitisccrnact detsrmined by CTLSELT
54 (MUK SEU_OVR R oo s FLIPSEL (Dol

01~ ALIXg - SBLIT and ALKN > SBLIZ connecton atways

erabied
10 — ALIXp = SBLUZ and ALXn = SBU1 connection always
enabiod.

11 AU b SBU epun

[Wnen ALX_SHOOP_DISABLE = 111, the fieid can be used

1 enatile or dsable OF lne 3. When ALX_SNOOP_DISABLE
= 150, changes o this fiekd wil have o eftect on e 3

3 |DF DisamE R o

0 - D9 Lane 3 Enatied (tefuus)
1= D¥ Lone 3 Disablod.

[ When AUX_SNOOP_DISABLE = 151, thes field can be used
10 enable o dsakle OF lane 2 Wnen ALD._SNOOP DISASLE

2 |DPa_pisaBeE rw o = 10, ehanges b this fekd wil have ao aflet on kea

0~ P Lane 2 Enabéed (dofaus)
1 - DF Lans 2 Disatied

[Whan ALX_SNOOP_DrSABLE = 101, this fekd can be used
1 miatii e ciacaibe O lane 1. When AUX_SNOCP_DISABLE
1 |oP1 oisame o = 10}, changes io this fiskd wil have ro effect on lare 1

turcticnaity.
0~ DF Lans 1 Enatied (dafau)
1~ D% Lane 1 Oisatled

an be used fo enakie or dsatin OF lane 0. When

ALY _SNOOP_DUSABLE = 10, changes to this e vl have
s wffmch on L (5

0 - D Lane 0 Enatéed {defaus)

1 - DP Lans O Disablod

0 |oPo.DisABE W o

Application report SLVAEM6

< Record Index 8 of TPS65987DDH >

Record index 8 (0x8)

Value

u;ul_g__

Fieid
rigger Event |Power On Reset
ta Length 2
lave Address index 0
ata [oxa

< Record Index 9 of TPS65987DDH >

Record index 9 (0x9)

Value

o ap |4

Fleid
ngger Event IPmr On Reset
Length 2
ve Address index 0
ta |ox8013

Trigger Event Register Value
Index1 Power On Reset A a
Index2 Power On Reset 13 80




TUSB1046 Register settings  Cable Attach

10. REGOx0A : EQ_OVERRIDE ON, USB3.1 only enabled
11. REGOx0A : EQ_OVERRIDE ON, USB3.1 only enabled, FLIPSEL

< Record Index 10 of TPS65987DDH >

Record index 10 (Oxa ) Record index 11 (Oxb )

< Record Index 11 of TPS65987DDH >

L Field value Fieid value
rigger Event Cable Attach CC_1 PD - rigger Event [cable Attacn cc_2 PD =
ata Length 2 S ata Length 2 $
lave Address Index 0 3 lave Address Index 0 &
ata [ox110a ata |ox150a
12. REGOx13 : AUX _SNOOP_DISABLE
13. REGOx13 : AUX SNOOP_DISABLE
< Record Index 12 of TPS65987DDH > < Record Index 13 of TPS65987DDH
Record index 12 ( Oxc ) Record index 13 ( Oxd )
Field Value Field Value
nigger Event Cable Altach CC_1 PD | ngger Event Cable Attach CC_2 PD ~|
ata Length 2 = ala Length 2 5
lave Address Index 0 2 lave Agdress Index 0 _:’
s fomors i [oora
Application report SLVAEM6
Index3 Cable Attach CC_1 PD 0A 1"
Index4 Cable Attach CC_2_PD 0A 15
Index5 Cable Attach CC_1 PD 13 80
Index6 Cable Attach CC_2_PD 13 80




TUSB1046 Register settings

14. REGOx0A : EQ_OVERRIDE ON, 4 DP lanes enabled

16. REGOxO0A : EQ_OVERRIDE ON, 4 DP lanes enabled, FLIPSEL

< Record Index 14 of TPS65987DDH >

Record index 14 ( Oxe )

Field

rigger Event
ata Length

Value

Disptayport Pin Config A.C or ECC_1 PD
2

lave Address Index 0

ata

iou?ﬂa

[iale | | 0 |

15. REGOx13 : AUX_SNOOP_DISABLE
17. REGOx13 : AUX_SNOOP_DISABLE

< Record Index 15 of TPS65987DDH >

Record index 15 ( Oxf )

Field
rigger Event
ata Length

Value

[Displayport Pin ConfigA.C or ECC_1PD
2

lave Address Index 0

ata

|oxg013

IR

DisplayPort Pin Config A,C or E

< Record Index 16 of TPS65987DDH >

Record index 16 ( 0x10 )

Field
rigger Event
ata Length

Vaiue

[Displayport Pin ConfigA.C or E CC_2 PD
2

lave Address index 0

ata

< Record Index 17 of TPS65987DDH

'Dx‘IGOa

IROICIER

Record index 17 ( 0x11 )

Field
rigger Event
ata Length

Vaiue

Displayport Pin Config AC or ECC_2 PD
2

lave Address Index 0

ata

il[-)lBD'lB

Application report SLVAEM6

IR RN

Index7 DisplayPort Pin Config A, Cor ECC_1 PD 0A 12
Index8 DisplayPort Pin Config A, Cor ECC_1 PD 13 80
Index9 DisplayPort Pin Config A, Cor ECC_2 PD 0A 16
Index10 DisplayPort Pin Config A, C or ECC_2 PD 13 80




TUSB1046 Register settings

18. REGOx0A : EQ_OVERRIDE ON, 2 DP lanes enabled

20. REGOxOA : EQ_OVERRIDE ON, 2 DP lanes enabled, FLIPSEL

< Record Index 18 of TPS65987DDH >

Record index 18 (0x12)

Fieid
rigger Event
ata Length

Vaiue

|Disptayport Pin Config B.D or F CC_1 PD
2

lave Address Index 0

ata

OIS

|ox130a

19. REGOx13 : AUX_SNOOP_DISABLE
21. REGOx13 : AUX_SNOOP_DISABLE

< Record Index 19 of TPS65987DDH >

Record index 19 (0x13)

Field
rigger Event
ata Length

Value

[Dispiayport Pin Config B.D or F CC_1 PD
2

lave Address Index 0

ta

|0xB013

g

-

DisplayPort Pin Config B,D or F

< Record Index 20 of TPS65987DDH >

Record index 20 ( 0x14 )

Fleld Value

riager Event [Displayport Pin Config 8.0 o F CC_2 PD

ata Length 2
ve Address Index 0
ta |ox170a

TN

< Record Index 21 of TPS65987DDH
Record index 21 (0x15)

Fieid Value
rigger Event [Dispiayport Pin Config B.D or F CC_2 PD
ata Length 2

lave Address Index 0

ICOIOCE KN

ata |or813

Application report SLVAEM6

Index11 DisplayPort Pin Config B, D or FCC_1 PD 0A 13
Index12 DisplayPort Pin Config B, D or F CC_1 PD 13 80
Index13 DisplayPort Pin Config B, D or F CC_2PD 0A 17
Index14 DisplayPort Pin Config B, D or F CC_2PD 13 80




TUSB1046 Register settings  DisplayPort Exited

22. REGOx0A : EQ_OVERRIDE ON, USB3.1 only enabled
24. REGOX0A : EQ_OVERRIDE ON, USB3.1 only enabled, FLIPSEL

< Record Index 22 of TPS65987DDH >
Record index 22 ( 0x16 )

Fieid Value
Trigger Event |Dispiayport Exited CC_1 PD -]
ata Length 2 &
lave Address Index 0 ¥
ata lon 10a _|

23. REGOx13 : AUX_SNOOP_DISABLE
25. REGOx13 : AUX_SNOOP_DISABLE

< Record Index 23 of TPS65987DDH >
Record index 23 ( 0x17 )

Fieid Value
rigger Event Dispiayport Exited CC_1 PD
ata Length 2

lave Address Index 0
ata |0x8013

| e oy | 4]

< Record Index 24 of TPS65987DDH >

Record index 24 (0x18)

Fieid vaiue
rigger Event |Displaypont Exited CC_2 PD k|
ta Length 2 s
lave Address Index 0 .
ta !.011 50a o

< Record Index 25 of TPS65987DDH

Record index 25 ( 0x19)

Field Vaiue

rigger Event [Displayport Exited CC_2 PD -]
ta Length 2 =
lave Address Index 0 %
ta [0x8013 -

Application report SLVAEM®6

e ek

Index15 .DispiayPort Exited C CC_1 FD 0A 1
Index16 DisplayPort Exited C CC_1 PD 13 80
Index17 DisplayPort Exited C CC_2 PD 0A 15
Index18 DisplayPort Exited C CC_2 PD 13 a0




TUSB1046 Register settings  Detach

26. REGOxO0A initialize

< Record Index 26 of TPS65987DDH >
Record index 26 ( Ox1a)

L Fleid value

rigger Event Detach :J
ata Length 2 g
lave Address Index 0 v

Data |ona |

27. REGOx13 initialize

< Record Index 27 of TPS65987DDH >
Record index 27 ( 0x1b )

Fieid vaiue |
;'Tngger Event Detach -]
|
Ibam Length 2 5

;»‘Stave Address Index 0
iData |0x8013

Application report SLVAEM®6

Index19 Detach

Index20 Detach




App Config Binary Data Indices (0x62)

App Config Binary Data Indices ( 0x62 )

Fleld Value
[POSHR SO0 S nte Index 1 to Index 27 of 12C Controller Evens.
iCountry Codes Number of Indices
iICommon 12C Record Start Index
iCommon 12C Record Number of Indices
Port 1 12C Record Start Index
Port 1 12C Record Number of Indices 27
Port 2 12C Record Start iIndex

Port 2 12C Record Number of Indices 0

- 10|00 |0 |O

“Port 1” and “Port 2” means USB Port.
TPS65987 is single, Port 1 only.
TPS65988 is dual, use Portl and Port2.



12C Master Configuration (0x64)

12C Master Configuration ( 0x64 )
IS!ave 1 Configuration w
Field Value T
Slave 1 12C Address 0x12 | %
Slave 1 Master Selection 12C1 ~
IS!ave 2 Configuration |
Field Value
Slave 2 12C Address lox74 |
Slave 2 Master Selection [12c ~| '\\
Slave 3 Configuration
Field @h\
Slave 3 12C Address 0x0 |
A o =

TUSB1046 12C Slave address 0x12

Record index 8 (0x8 )

Field Value
Trigger Event [Power On Reset :]
Data Length 2 =
Slave Address Index 0 = |

Data |0xa

“Slave Address Index 0” of 12C
Controller Evens means first
“Slave 1 configuration”

TPS55289 12C Slave address 0x74

Record index 1 (0x1)

Field Value
Trigger Event |Power On Reset -
Data Length 3 S
Slave Address Index 1 = |

Data [ 0x1a400

Next “Slave 2 configuration”,
“Slave Address Index 1”



Display Port Capabilities (0x51)

DisplayPort Alternate Mode Capabilities Host Interface Registers

The following configuration registers affect the negotiation and behavior of the DisplayPort alternate mode
on TPS65981, TPS65982, TPS65986, TPS65987D and TPS65988 devices:

| + 0x38, Alternate Mode entry sequence

« 0x47, TX identity data objects
+ 0x51, DisplayPort capabilities
« 0Ox5C, GPIO event map

Alternate Mode Entry Queue ( 0x38 )

Allemate Mode Entry Queue record #1

Field Vaive
SVID (Standard or Vendor iD) | oxtt01
Mode Position | o1
Limied Entry [
Alternate Mode Entry Queue record #2
Field Value
SVID (Standard or Vendor ID) |ox0
Mode Position jox1
Limited Entry |
Alternate Mode Entry Queue record #3
Field Vaiue
SVID (Standard or Vendor ID) |ox0
Mode Position |ox0

Limited Entry |

Alternate Mode Entry Queue record #4

Fiatd

Vaka

Application report SLVUBH2B

0x38

Alternate
Mode Entry

RW

16

Allows for selection of up to four alternate modes along with their
sequence for auto entry attempt. A single mode will be entered
automatically if valid. See Table 3-33.

Sequence

Initialized by Application Customization.

3.17 0x38 Alternate Mode Entry Sequence

Table 3-33. 0x38 Alternate Mode Entry Sequence Register

Address MNama Access Length Power-Up Default
Alternate Mode Entry : 0 {Initialized by Application
0x38 Sequence Read/Write 16 Customization)
Table 3-34. 0x38 Alternate Mode Entry Sequence Register Bit Field Definitions

Bits [Name | Description

Bytes 13-16:5VIDIMode 4

3125 Reserved Reserved.
When set, entry to this made Is only possible if no other port has currently entered this

24 LimitedEntry mode. This bit is only app when Gl anfig policy = 01b,
otherwise is a do nol care.

2316 A Mode index.

15:0 svID™ SVID for fourth mode for entry attempt

Bytes 9-12:5VIDMode 3

31:25 Reserved Resarved,
When set, entry to this mode is oniy po&smle rf no other porl has currently emefed this

24 LimitedEntry maode. This bit is enly onfl Apolicy = 01b,
otherwise is a do not care.

23:16 Modelndex''! Mode index.

15:0 svin' SWID for third mode for entry attempl

Byles 5-8:5VID/Mede 2

[31:25 Reserved Reserved.
When set, enlry to this mcds is only possible if no other port has currently entered this

24 LimitedEntry mode. This bit is only when mlin ...... P =01b,
otherwise Is a do not care,

2316 Maodelndex'"! Mode index.

15:0 Svip™" SVID for second mode for entry attempt

Bytes 1-4:SVID/Mode 1

31:25 Reserved Reserved.
When set, entry to this mode is cmry puesmle if no other porl has cumrently enbeled this

24 LimitedEntry maode. This bit is only policy = 01b,
otherwise is a do not care.

23:16 Madelndex " Mode index.

15:0 svipt SVID for first mode for entry attempt




Display Port Capabilities (0x51)

DisplayPort Alternate Mode Capabilities Host Interface Registers

The following configuration registers affect the negotiation and behavior of the DisplayPort alternate mode
on TPS65981, TPS65982, TPS65986, TPS65987D and TPS65988 devices:

+ 0x38, Alternate Mode entry sequence

| + 0x47, TX identity data objects
+ 0x51, DisplayPort capabilities
« 0Ox5C, GPIO event map

Confirm “Modal Operation Supported”

Transmit Identity Data Object ( 0x47 ) SOP" (Tethered Plug) Discover identity Response

Product Vendor Defined Object

SOP" (Tetnered Piug) IDO Header
Recora Counts Fiekd value
' Field USB Vendor ID 0x451
Humber of identity Objects Product Type (Cabile Piug) |Passive Cable
Humber of SOP' (Tethered Piug) identity Objects = = =
Certification Test 1D
Discover identity Response 0x27c00
UFP IDO Header Product Vendor Defined Object
Fieid Field Value
USB Vendor ID BCD Device |lox700
Product Type (DFF) USB Product ID |ox1234
Modal Operation Supporied
Product Type (UFP) Cable Vendor Defined Object
Data Capable as USB Device Fieid =
ia Gapatis 35 USG Host USB S Signaling [Us8 20 Only -]
Carticalion Tt D VBus Current Handling Capability |30A -
Maximum Vbus Voltage |20v -
0x27c00 I =
s Cable Termination Type EBom Ends Passive, VConn Not Required fod

Cabie Latency

I‘ 10nS (~1m)

Field value Type-C Piug to Type-C/Captive |Typec
BCD Device 0x700 VDO version lox0
USB Product 1D o0 Cable Firmware Version |ox0
ICabie Hardware Version (]




Display Port Capabilities (0x51)

DisplayPort Alternate Mode Capabilities Host Interface Registers

The following configuration registers affect the negotiation and behavior of the DisplayPort alternate mode
on TPS65981, TPS65982, TPS65986, TPS65987D and TPS65988 devices:

+ 0x38, Alternate Mode entry sequence

« 0x47, TX identity data objects

| + 0x51, DisplayPort capabilities

+« 0x5C, GPIO event map

Display Port Capabilities ( 0x51)

Field
Enable Display Port SVID
[Enable Display Port Mode 1
DP Port Capabiity

ISupports DP v1 3 signaling
Supports USE Gen 2 signalling
DP Receptacie Indication
USB2 0 Signalling Nol Uised

Multifunction Preferred
[Preferred DP Role
IDFP_D | UFP_D Connected

DFPD Receptacle of UFPD Piug Pin Assignment
UFPD Receptacle or DFPD Plug Pin Assignment

DisptayPort Mode Auto Entry Allowed

Vale

]
a
[oF DFP_D only -
a
O
[Receptacie -
(]

A e [ =]

A B c D E
a
|Preters DFP_D =l
|onty DFP_D Connectea =

Application report SLVA884B

&1 Applcation Customization Tool £ (] b
Projoct Binary Oevice Settngs Debug Documents Help
General Seflings Comman Seltings

TPS65987DDH_advanced_4_01.tpl
TPS65987DDH (Advanced), version 4.01

Configuration Mode

Customer Use ~ [Display Fort Capabilities ( 0x51 )
Intermupt Mask for 2C1
Interrupt Mask for 262

Global System Configuratio Fieid Vale

Porl Configuration .

Port Control Enable Display Por SvID &

Transmit Source Capabitie  |enatie Display Port Mode 1 =]

Transmil Sink Capabiities ;
Autonegatiate Sink DF Part Capabilty |OP OFP_D enly i
Allernale Mode Entry Ques. [Supports DP v1 3 signaling ]

a : .

E\?gn?g:ﬁgyurmon Register ESUppRs LS8 Gen 2 signating El

Transmit identity Data Cbje DF Receplacle Indication |Receulme fd|
User Altemnata Mode Config = e

PSS USE2.0 Signailing Mot Used O

Intel VID Conflg Regisier DFPD Receptacke or UFPD Plug Pin Assignment A B F
MIPIVID Configuration E

10 Garfig & [UFFD Receptacie or DFPD Plug Pin Assignment A B

Ratimer Debug Register Multifunction Preferrsd ]

App Corfig Binary Dala Ind e -
12C Master Confguration [Prefemed DP Hole [Prefers DFP_O d
App configuralion Register Foree USS Configuration O

Sleep Conirol Register FP T =

o patat e bl SOG DFP_D | UFP_D Connected |enly DFF_D Cannected ]
T1 Source Capabiktes Exte | [DispiayPort Mode Aulo Entry Allowed (|

T Battery Capabi

T Manufacturers Info SOP F

R Wi i

< >




Display Port Capabilities (0x51)

DisplayPort Alternate Mode Capabilities Host Interface Registers

The following configuration registers affect the negotiation and behavior of the DisplayPort alternate mode

on TPS65981, TPS65982, TPS65986, TPS65987D and TPS65988 devices:
+ 0x38, Alternate Mode entry sequence
« 0x47, TX identity data objects
+ 0x51, DisplayPort capabilities
| + 0x5C, GPIO event map |

internal Pull Down Enable ]
Internal Pull Up Enable L

Mapped Event |Port 0 DP Mode Select Event =]
GPIO Potarty |Direct-mapped Event =l
GPIO #1

Field Value

Multipiexing for GPIO 1 pin [P Mutiplexed 10 GRIO
Initial Value | o0
Open Drain Output Enable W]

internal Pull Down Enabile B

nternal Pull Up Enabie G?\0 0

Ll

Mapped Event 0N Event

“se pped Event

GPO Potanty

GPIO #2 &0\'

Lejled

Value

Muttpiexing for GPY < pin [P Mutiplexed to GPO =
Initial Vaiue | O [
Open Drain Output Enatile 0 ]
Internal Pull Down Enable &)
Internal Pull Up Enabie e
Mapped Event [Port 0 us83 Event -]
GO Polarity [Divect-mapped Event -
GPIO #3 (DP HPD Port 0)

Field Value
Multipiexing for GPIO 3 pin [P Mutiplesed 1o Asemate Functon (DF HPD Por 0) -|

Confirm for GPIO3(HPD), Because only 12C mode.

Application report SLVA884B

B Apphcation Customization Teol

Proget Boary Device Sefegs Debug Documents  Help
Genernl Sefings  Comnon Setings

Configuration Mode

Customer Use

nberrupt Mask for 2C1
nbermupt Mask for @C2
Giobal System Configurason
Port Configuration

Port Contral

Transma Source Capatiites
Transmit Sink Capabiibes
Autpnegotiate SnK

Afernate Mode Entry Quewe
PO Coatguraton Aegrier
Event Detay

Transme identty Diata Otyect
Liner Alierrushe Mode Config
Desptay Port Capatities
el VID Config Regester
WP VD Configuriton

VO Config

Retimer Depud Regster

App Config Binary Data Indices

Q€ Master Conhgurason

Ap contguration Regisier
Sieep Control Regrter

T Manutacharer info SOF

Ti Source Capabimes Exends
T Battery Capapimes

Tx Manutacturer inks SOP Prey
R View

WO Config ( Ox5¢ )

GRIO %0
Fieid

Mutipleng for GPIO 0 pin

retual Value

1Open Dram Outpul Enatie

Irternal Pul Down Enatie

Irernal Pul Up Enabie

Mapped Event

G0 Posanty

GO w1t

Faels
Mutipkeng for GRIO 1 pin
) Ve
Open Dran Outpul Enatie
Iritemial Pub Down Enatic
Iriermal Pul Up Enabie
Mapped Evend
G0 Pointy

GO w2

Fikd
Multiplesng for SO 2 pin
Irstial Ve
Open Drmn Outpul Enasie
Jrteral Pull Down Enatie
iriternal Pul Up Enatle
Mapped Evert
GRO Potarty

GPOD #3 {DP HPD Port 0)

Fex)
Mustiplesing for GPYO 3 pin

TPSE5987DDH_advanced_4_01.tpl
TPSE5987DDH (Advanced), version 4.01
| —

[P Mumpiesed 1o GO
)

[Pon© P Mode Belect Evemt

Valle

[Dect-mappea Event

[P wutpiesnd 10 GRO
o
jm

|Pon 0 Cable DOoentabon Eventd

|Dwrec-mapped Evert

[Port 0 UBEa Evert
[Demct-magpe Event

e

| P Misperved to ABernate Function (D HPD Port 0)



Global System Configuration (0x27)

Global System Configuration ( 0x27 )

Fleid
Cabie 1 Switch Config
1 Switch Config
2 Switch Config
3 Switch Config
P 4 Switch Config
'ower Duo Mode
1 Enable as Master
C3 Enable as Master
ernal Processor
BT Controller 2C Port
2C Timeout
P Read Only

Value

|PP Cable Switch as Output, Guaranteed 4 5-5 5V

_— Check I12C1 Enable as Master

|PP Switch Disabled

|PP Switch as Source Only (Output)

k;l;l;&l'_

|PP Switch Disablea

=

o

[oetaun 7]
fec2 - -
[1s -

Select 12C2 of TBT Controller 12C Port
(Not use TBT)



