U_PSIL091_Debug_Connectors
Dokt Do oo ctoc Debug Connectors
wuw
4y
oo =
203
Q Q
« ] ] g g
N o N o - X za za X X n =) =)
sy 233733 4388 5 083 as 2 eo G5 2 T R
zz < < 8o=s cwson—don 2590 a0 00 a5 aa w 0o<ad VO0<@
s 55 aaaddy o923 685855854 ¢ S8do 55 35 do EE . 22 5555 0555
0O o o aooaooaaoaoa oo
& 22 <ssscss 5566 530366606 F g 5833 I8 28 88 8@ ¢ &8 Peee f&&8
< o
& [s](e](s](e]'e](e](e] /<) im] 2l Zle 3B 9
> a A olo| ala! s R S
z 2 25| 28 2 S
o =] =) =] =) o ww| 35
T wnln OO
o] oo a alo olofz:
bl o - W ala|>
) 4
<|o >
alal
U_PSIL091_DisplayPort PA Port A SS MUX
PSIL091A DisplayPort.SchDoc PSIL091A SS MUX.SchDoc
PA_AUX_P AUX_P A
PAAUX N AN PSILO91A Type C.SchDoc
PA_LND_P LND_P C_SBU_P C_SBU_P
PA_LND_N LND_N C_SBU_N C_SBU_N
PA_LNC_P LNC_P C_SSTX2_P C_SSTX2_P
PA_LNCN LNC_N C_SSTX2 N C_SSTX2 N
PA_LNB_P LNB_P C_SSRX2_P C_SSRX2_P
PA_LNB_N LNB_N C_SSRX2_N C_SSRX2_N
PA_LNA_P LNA_P C_SSTX1_P C_SSTX1L_P
PA_LNAN LNA'N s C_SSTXL_N C_SSTXLN
[=x3} 2
SSTX_P 2,0, o C_SSRX1_P C_SSRX1_P
SSTX_N 009 dyg C_SSRX1_N C_SSRXI_N
556667
XXX XXX
gggi:z ==2=2=2=2 Pav3 L LI)
% 2
| o
PSILO91A_Current_Sense.SchDoc >
] vce I_SENSEL P [} { ] C_VBUS_SENSE_P =
PA_HPD I_SENSEL N [} ] C_VBUS_SENSE_N <
I_SENSE2_N [}
SToile —PAISENSE VOUT 7| sense_out I_SENSE2_P [} -
U_PSIL091_USB_Input U_PSIL091_PD_Controller Qo0 VIN 3v3 —
PSIL091A USB Input.SchDoc PSIL091A PD_Controller.SchDoc 2[ % % % VIN 3V3 N (o)
PA_SSTX_P owao PA_CC1 e cccl o
PA_SSTX_N 2592 PA_CC2 c_cc2
S0
PA_SSRX_P JoEE PA_USB_N ';2 Egg g C_USB N
PA_SSRX_N &5 PA_USB_P C_USsB_P
<
PA_USB_N a
PA_USB_P SPI_MISO {1 1DO_3v3
SPI_MOSI
gz:—gg( U_PSIL091_PD_Power_Path LDO_1v8
P3v3 P3v3 - PSIL091A PD_Power_Path.SchDoc —
) P3V3 [ ——— P3V3 %@
5] P1V2 PA_PP_EXT_ENABLE PA_PP_EXT_ENABLE L
— ) U_PSIL091_Power_Supplies PA VAR DCDC — 2Zzoe
. Power : PA_PP_HV !
PSIL091A Power_Supplies.SchDoc e b o® S
o o ] PA_PP_CABLE N PON
(@) el LDO_3V3 [z PA_PP_EXT_ENABLE s$288
P3v3 [} P3V3 s--
> 2 s
0 2 P1V2 PA_VAR_DCDC
12c1_ScL {1 PA_PP_EXT
b N 12C1_SDA D LK SYS_PWR 'y PA_VBUS_SENSE [ |—PAVBUS {1 vBus
o 12C1_IRQZ SWD_CLK &%D SAT PA_PDO_0 L p_pp_ext
a o 12C2_SCL SWD_DAT PA_PDO_1
12C2_SDA P5V
> ™ 12C27IRQZ GPIO14 Shoe PB_PDO_1
GPIO15 PB_PDO_0 PB VBUS
© m - PB_VBUS_SENSE [ }———"= ] vBUS
-— %) —SPRL ™ By_DETECT
% PB_VAR_DCDC
r— - PB_PP_EXT_ENABLE
{1 PB_PP_CABLE
D Syste PO er PB VAR DCDC 1 PB_PP_HV
PB_PP_EXT_ENABLE PB_PP_EXT_ENABLE
{1 ADCIN1
{1 ADCIN2
HRESET (OHIRESET L 1po_svs
PB_USB_P
PB_USB_N w
PB_SSRX_N 2 PB_USB_P gg 323 E C_USBP
PB_SSRX_P 2,38 PB_USB_N C_USBN
S0aQ T
PB_SSTX_N i PB_CC2 Lo c.cc2 Q
PB_SSTX_P coaoo PB_CC1 c_ccl :
PB o
PSILO9IA Current Sense.SchDoc >
1 vee |_SENSE2_p [N SVS -
PB_HPD I_SENSEL P [} {1 C_VBUS_SENSE_P m
I_SENSELN [} ] C_VBUS_SENSE_N
31513 BB ISENSE VOUT | gense_out I SENSEZ N [—ANSVS N 4
o lafala
GPIOD PB 5[G[S —
PA_PB_DP_SEL <t PSIL091A_SS_MUX.SchDoc o
SSRX_N <-do-dNzZ P3v3 [} o
SSRX_P a0PEZS
205000
SSTXN EEEE
| 883531 C_SSRXL_N C_SSRXI_N
SSTX_P 5 x C_SSRX1_P C_SSRXI_P
B =
PB_LNA_N LNA N C_SSTXL_N C_SSTXLN
PB_LNA_P LNAP C_SSTX1_P C_SSTXL_P
PB_LNB_N LNB_N C_SSRX2_N C_SSRX2_N
PB_LNB_P LNB_P C_SSRX2_P C_SSRX2_P
PB_LNC_N LNC_N C_SSTX2_N C_SSTX2 N
PB_LNC_P LNC_P C_SSTX2_P C_SSTX2_P
PB_LND_N LND_N C_SBU_N C_SBU_N
PB_LND_P LND_P C_SBUP C_SBU_P
PB_AUX_N AUX_N S5 TA T C S B —
PBAUX P AP gglLOBlA_Type_C.SchDoc
U_EVM_Hardware
PSILO9IA_EVM_Hardware.SchDoc
23 8323
ao 1022
(=
44 Bz
g8 955
U_PSIL091_Tiva_Debug -
PSIL091A_Tiva_Debug.SchDoc Tlva & De bu g Orderable: _TPS65988DJEVM Designed for:_Public Release [Mod. Date: 8/14/2019
TID #: N/A Project Title: TPS65988DJEVM b TEXAS
umber:_PSILO9T [Rev: A | Sheet Title: TPS65988 EVM Block Diagram INSTRUMENTS
Texas Instruments andfor its licensors do not warrant the accuracy or of this specification or any contained therein. Texas Instruments and/or its licensors do not SVN Rev. _Not in version control | Assembly Variant: 001 [Sheet: 1 _of 12
warrant that this design will meet the specifications, will be suitable for your application or fit for any particular purpose, or will operate in an implementation. Texas Instruments and/or its Drawn By: Jacob Onfiveros File: PSILO9IA_Block_Diagram.SchDoc [Size: C hitp:/wwwti.com
licensors do not warrant that the design is production worthy. You should completely validate and test your design ion to confirm the system ionality for your licatic Engineer: Jacob Ontiveros Contact: _http://www.ti ©Texas Instruments 2019

1 2 3 4 5 6




1 2 3 4 5 6
(oS5 o
LDO_3V3 T
2R1 Ul .:RZ <>R3 2R4
0.1uF $3.3k 8 [vee pomae]...5 233k $3.3k $3.3k
L L DO/Io1 g
= cs WP/I02
GND HOLD/I03 |-l
S b ek .
bkl o
W25Q80DVSNIG =
GND
Remove flash for 12C patching
SS Mux Control PortA/B
PB_DP_MODE --> GPIO_0 --> MXCTL1 PA_DP_MODE --> GPIO_5 --> MXCTL1
PB_USB3 --> GPIO_1--> MXCTLO PA_USB3 --> GPIO_6 --> MXCTLO
PB_POL --> GPIO_2 --> MXCTL2 PA_POL --> GPIO_7 -- >MXCTL2
PB_HPD --> GPIO4 PA_HPD --> GPIO3 El
2R10 2R9 2R8
$3.83k $3.83k $10.0k
U2A —
? TP1 GND c2
PB_DP_MODE 16 GPIoo c1 cc1frd ® .I 220pF PA_CC1
PB_USB3 GPIOL -
PB_POL GPIO2 c1_cc2 Y -I PA_CC2
PA_HPD HPD1 (GPIO3) 27 5 P2 c3
PB_HPD = HPD2 (GPIO4) 12C1_SCL [<=£L 12C1_SCL S200F
PA_DP_MODE GPIO5S 12C1_SDA [ 12C1_SDA P
PA_USB3 GPIO6 12C1_IRQ 12C1_IRQZ P3 ca —
GPIO7 ? N
SPI_MISO 36 sPI_MISO (GPIOS) c2_cc1 2 ® - 220F GND PB CCL
SPI_MOSI SPI_MOSI (GPIO9)
SPI_CLK SPI_CLK (GPIO10) c2_cc2 kil TS ® PB CC2
SPI CS SPI_SS (GPIO11) 6 P4 cs
SWD_CLK GPIO12 12C2_SCL gg [2C2_sCL 220pF
= GPIO13 12C2_SDA [<e= [2C2_SDA
i GPIO14 (PWM) 12C2_IRQ 12C2_IRQZ —
Variable DC/DC Control Port A/B IO E (T M =
{_PA_PP_EXT_ENABLE >
PB_PDO_0->GPIO_15  PA_PDO_0-->SWD_CLK PA PP_EXT_ENABLE gg:gig (o) RIRE=Ar R7 lre Urs
PB_PDO_1-->GPIO_14  PA_PDO_1-->SWD_DAT (i3 6 $10.0k $3.83k $3.83k
Sl — PO — PA_USB_P C1_USB_P (GPIO18) ADCIN f<2— LDO 3V3
Truth Tabl PA_USB_N C1_USB_N (GPIO19) 10 LDO_3v3
uth Table PB_USB P C2_USB_P (GPI020) ADCINZ |12, s1
C2_USB_N (GPIO2L
PDO_1 PDO_0 Output Voltage PB_USB_N _USBN ( ) ! HRESET
0 0 5V TPS65988DJRSHR a s o R11 ST
0 1 v 1
1 0 15V ~ c6 SR12
1 1 20V Z[ [z 0.01UF  $100k
© Switch 1: 8 o
S6 SP1_MISO Pull Down <| [z
to disable flash config =
GND
lR16 [ ApciNz } {  Apcni ]
30
o LDO3V3
1 12C Address Setting BUSPOWERZ Configuration
= Switch 1-3 Off --> 000b (0) :;R15 :;R14 R13 2R17 :;RZO :;RSZ Switch 4-6 Off --> 000b (0) (BP_NoResponse)
GND Switch 1 On --> 001b (0.34) 3191k $100k $10.0k $191k $100k $10.0k Switch 4 On --> 001b (0.34) (BP_WaitFor3V3Internal)

Switch 2 On --> 010b (0.50)
Switch 3 On --> 011b (0.90)

(0) P1 12C1: 0x20 P1 12C2: 0x38 P2 12C2: 0x24 P2 12C2:0x3F
(0.34) P1 12C1: 0x21 P1 12C2: 0x38 P2 12C2: 0x25 P2 12C2:0x3F
(0.50) P1 12C1: 0x22 P1 12C2: 0x38 P2 12C2: 0x26 P2 12C2:0x3F
(0.90) P1 12C1: 0x23 P1 12C2: 0x38 P2 12C2: 0x27 P2 12C2:0x3F

~N

al Eall Rl (=20 feed I
5,86,48484,8
{444{{
—Nfo|<|w]|o
I)—l—l |—l—0
SR18 SR19
3100k 3100k

GND GND

Switch 5 On --> 010b (0.50) (BP_WaitFor3V3_External)
Switch 6 On --> 011b (0.90) (BP_NoWait)

Orderable: TPS65988DJEVM Designed for: Public Release

[Mod. Date: 6/10/2019

TID #: N/A Project Title: TPS65988DJEVM
Number: PSIL091 [Rev: A Sheet Title: TPS65988 PD Controller
Texas Instruments and/or its licensors do not warrant the accuracy or completeness of this specification or any information contained therein. Texas Instruments and/or its licensors do not SVN Rev: Not in version control Assembly Variant: 001 [Sheet: 2 of 12

i3 TEXAS
INSTRUMENTS

warrant that this design will meet the specifications, will be suitable for your application or fit for any particular purpose, or will operate in an implementation. Texas Instruments and/or its Drawn By: Jacob Ontiveros File: PSIL0O91A PD_Controller.SchDoc [Size: B http://www.ti.com
licensors do not warrant that the design is production worthy. You should completely validate and test your design implementation to confirm the system functionality for your application. Engineer: Jacob Ontiveros Contact: http://www.ti.com/support © Texas Instruments 2019
1 2 3 4 5 6




Texas Instruments and/or its licensors do not warrant the accuracy or completeness of this specification or any information contained therein. Texas Instruments and/or its licensors do not

SVN Rev: Not in version control

Assembly Variant: 001

[Sheet: 3 of 12

1 2 3 4 5 6
Q4 R
T besldl] a7 Ta7 is,e,a
c7 c8 CoO  Lip oo C170 $R22 12 pNp DNP
Zero Ohm to break system power from PP_EXT path 22uF 22uF 0.1uF 0.1uF $10.0k
Used to negotiate PD contracts without passing power into the board
l ) ) \
Non-inverting comaprator - - -
When PP_EXT > VBUS (Common Source Node) = R24
Output Hi enables pull down FET GND 10.0k
Zero Ohm Option for PP_HV Path
a LDO 3Vv3
Current Limiting Resistors ~ ¢R25  ¢R26 L(:82 3R27
Diode clamp to supply 360.4k $60.4k 0.1uF $10.0k
Limit the current on GPIO ®»
N 3
w| GND PA_PP_EXT_ENABLE 1 IF Q2
3 > 2R29 L*_
Vi 4 1 F Q3 3100k
14w g~ ~
u3 2.2V - 36V Operation
$R37 $R36 RCP PP_EXT to VBUS
3$10.0k $10.0k D A
=
5, = =
| = =
2 &‘ GND GND
|
Z = Ra22
GND 576k
PP_HV1
= U2B GND
Cl1 GND C12
Oooo
- LDO_1v8 o 10uF 35 _11po_1v8 VBUS1 1:- Pl " PA_VBUS_SENSE
Q0000 LDO 3V3 9 VBUS1 J
LDO_3v3 'S LDO_3v3 1 Ll | m
s fo]o B lcu 2 NEDSZ _31 T 12_‘.
Im“F PA_PP_CABLE ‘I 5 | PP1_CABLE vBus2 e L 4 L 4 4 PB_VBUS_SENSE
PR 2 — c1s 46 | pp2_CABLE PP_Hv1l—Llg PP HV1
— 22uF 12]
N PP_HV1
GND DRAIN1 8 DRAIN1 -
. —_ 5 1 PP _HV2
e GRD DRAIN1 PP_HV2 O
I 9 | pram1 PP Hv2 2T D27 Wl
L _1— 58| pRAIN1 Mwhite Mhite
| AL,
oo VIN_3V3 > o R31 051 VIN_3V3
o C16 DRAIN?2 7 | prainz = I = C18 C17
22uF 2| DRAINZ C19 Current Sense Resistor 10uF 10uF
L 6 bRAIN2 10uF — —
o S7_1 DRAIN2 - = = SRoL $R95
GND - GND GND $10.0k $10.0k
GND Q7
L S9N Q12 I'“EI_._._.—
GND 568L41] 47 a7 112568 = =
TPS65988DJRSHR - c22 oo 12, C86 R34 12, pyp’oDNP GND GND
I 0.1uF 0.1uF $10.0k
C20 ——=C21
22uF 22uF l ® ® l
GND
<2R291 2R315
260.4k $60.4k - LDO 3V3 sR38
I $10.0k
C83  $R40
0.1uF $10.0k
Limit the current on GPIO »
~ R39 -
w| GND PB_PP_EXT_ENABLE k 1 I'_ }QS
o™
3 1.00 SR41 L*_
v+ 4 1, Q6 3100k
$R316 1]y v M il ~
$10.0k U4 2.2V - 36V Operation
::R319 RCP PP_EXT to VBUS
210.0k o RCP Pull Down FET o
J Short to GND 1
Non-inverting comaprator = =
When PP_EXT >VBUS (Common Source Node) GND GND
Output Hi enables pull down FET
= R320
GND 576k Orderable: TPS65988DJEVM Designed for: Public Release [Mod. Date: 8/14/2019
TID #: N/A Project Title: TPS65988DJEVM i TEXAS
Number: PSIL091 [Rev: A Sheet Title: TPS65988 PD Power Path INSTRUMENTS

2

3

4

warrant that this design will meet the specifications, will be suitable for your application or fit for any particular purpose, or will operate in an implementation. Texas Instruments and/or its Drawn By: Jacob Ontiveros File: PSILO91A PD Power Path.SchDoc [Size: B http://www.ti.com
licensors do not warrant that the design is production worthy. You should completely validate and test your design implementation to confirm the system functionality for your application. Engineer: Jacob Ontiveros Contact: http://www.ti.com/support © Texas Instruments 2019
5 6




: \

6
Fast Role Swap System Supply Capacitors

lCSQ l(34() LCdl lC42 l043 lCM LCd!) lC46 lC47 J—CA& LCIOB lC50 l051 J—CSZ

22uF 22uF 22uF 22uF 22uF 22uF 22uF 22uF 22uF 22uF 22uF 22uF 22uF 22uF

GND
Q16
47 d [56.8
. J1 20V 3Ainput TP5 12, L1 Output capacitors must be rated to P6
SHELD atleast 25V and have ESR in 1005 of mOhms Q
8 24 ~ PB_VAR DCDC
SHIELD POWER © PB_VAR_DCDC
i = PGATEL " Coa
s EH:E'-D sense L —Lcss —Lcss —T—057 —T—csa R69 us 20uH R70 J—csg ToF ‘L47u; —T—cso
HED EIEE 22uF | 22uF | O.uF | 1000pF 3365k D1 60.4k 0.1uF 4 . 1UF -
5 3 D2 5 ADJ1
4 o FERER o !\m Voltage discharge for Hi to Lo PD Contracts
o IR71L  GND el R72 X'Blue
100k ADJ1 270 = |
= GND
= GND 7___PGATEL
GND R73
TVS Diode for faulty barel jacks 10k
R74
110k 4 _FBL o
——=C61 | 10
. fLooopF s}
DNP PD Contract: 5 PDO_1  PDOO  Output Voltage Feedback (R1)  Feedback (R2)  Output Voltage
= R79 R0 0 5v 60.4k 19.1k 5.15V
- GRD 18.0k 7,15k « 0 1 oV 60.4k 9.27k 9.26V
1 0 15v 60.4k 5.2k 1562V
}01 1 1 20v 60.4k 408k 19.78v
Disables DC/DC when sink path is on
~
L2 Output capacitors must be rated to TP7
at least 25V and have ESR in 100s of mOhms PA VAR DCDC S
_T*ce2 +C63 {_PAVAR DCIC |
Lces —Lces Loss —cer R81 20uH Rz —ce a4 _LA7uF Lo
22uF L 22uF | 0.1uF | 1000pF $36.5k D4 60.4k 0.1uF 0.1uF o
5 __ADJ2 D5
R83  GND N !\‘Blue Voltage discharge for Hi to Lo PD Contracts
100k ADJ2 1 R B
270
FB2
7___PGATE2 *— RE6
10k
RE7
11.0k i -
FB2
T = ROO {: 1 Q15
~ o
(M34BIQUMINOPE o contract: 5w [IO00PF 19.1K ™
DNP RO3 RO4
= 18.0k 7.15k o
o GND
.
=
Disables DC/DC when sink path is on
~
us
SYS_PWR LED Indicator GND cn
1
VIN BOOT
o 1., L i
C72 =—=c73 RO7 0.1uF
‘xgﬁ; r%z“': OLuF - F150k 8l En PH—2 ;:)Y;'Y‘V“ +—1 > + Pz ]
- = _, e [t ! C74 ==C75 RS c76 IMax = 3A
Ze| cow 100uF | 0.1uF 220pF
R30 —* R100 P V3v3 Sense
10k DNP (RI0L 8.87k 10 | ps00n e
o GND | R102
= & D 32,4k
GND C79 ., TPS54334DRCR 1o
2700pF S =
GND =
GND
= R104 =
GND 100k GND
© TP18
Good @ 11.2V
1Good @9.5V
U9 w TP12
LR107 u10 . 3 4 ~ o . P1V2
100k TLV3012AIDCKR T N sw 2.20H T PLv2
R108 4 ca4 solen : c81 RO6
b 0 V>l e ow 10
+% = FB
R111 GND 6 Variable DC/DC PDO LEDs
C85  $15.0k b o NC GND
22pF
DB TLV62568DRLR
s GNI D20 D21 D22 D23
oo = XAwhite Xwhite Xwhite XAWwhite
= Hysterisis GND
GND  GND Vh 1376V
VI 116V
R307 R308 R309 R310
10.0k 10.0k 10.0k 10.0k
uil
ca7 ® ® o »
1
VIN BOOT —9—| ! — — 4 !
P13 CPEF00> 2 FEFpo 1> AP0 0> S NP Q2
J—css —T—cgg R116 0.1uF LS ? PB_PDO_0 :} PB_PDO_L I~ PA_PDO_0 I~ PA_PDO_L I~
Laar owr Jiook ,—% e PHi2 o1 R gy S —
L VSENSE |a-2 o C90 CoL R117 Co2 IMax = 3A ~ N N o
GRD Ze| cow 1000F | O.1uF 220pF
— R118 3 5V_SENSE
8.87k 10 GND [—
~=— PGOOD GND 5
——=Cw v RI120
4.7pF e 19.1k
==Co5 TPS54334DRCR
2700pF =
GND =
GND
Orderable; _TPS65088DJEVM Designed for:_Public Release [Mod. Date: _8/14/2019
TID #: N/A Project Title: TPS65988DJEVM b TEXAS
umber: PSIL091 [Rev: A |Sheet Title: System Power Supplies INSTRUMENTS
Texas Instruments and/or its licensors do ot warrant the accuracy or of this specification or any Contained therein. Texas Instruments and/or its licensors do not SVN Rev. _Not in version control ___| Assembly Variant._001 [Sheet 4_of 12
warrant that this design wil meet the specifications, will be suitable for your application or fit for any particular purpose, or will operate in an implementation. Texas Instruments andior its Drawn By: Jacob Onfiveros File: PSILOS1A_Power_Supplies SchDoc [Size: C http:/Awww.ti.com
licensors do not warrant that the design is production worthy. You should completely validate and test your design ion to confirm the system ionality for your licatic Engineer: Jacob Ontiveros Contact: _http://www.ti ©Texas Instruments 2019
1 2 3 4 5 6




2 3 4 5 6
Mux for DP Lanes
u14
8
-2 _nc
NS 2D 01uF | O.uF | O.uF | O1uF | O1uF | 1uF
MLO P 2 vbD
MLO N 3 Ao Vb = C109|| _0.22uF
AO- GRD I 4 PA_LNA P
€110 LR180 5 38 B _MLO P Cl111||__0.22uF
0.1uF 3100k  SR181 BB%f 37 B MLO N | 1 PA_LNA N
| 2100k 13 | conmor wLo_p |12 e © Mo p I Cllz” 0.22uF PB_LNA P
= 14_| conFiG2 MLO_N 12 S AL+ co+ k34
GND SR182 | MLL N Tl o. 433 C MLO N C113||__0.22uF PE INA N
Jrook R 2 fonp mL1_p (2 | B MLLP 114” 22uF —
: 5 | GND MLLN L B1+ 38 Clial| 0.22u PA_LNB_P
8 {enD B1- 35 B_ML1 N 11 \ B
e 1 6 1 C115||__0.22uF
= 6 | S\ ML2 P L_ML2 P 1 32 CMLLP ] PALNB N
= GND ML2_N 1o Ao+ C1+ s
GND [ ML2N 12, po. Pl T C MLL N | C116]|| _0.22uF PB LNB P
21 3 | ]
SHLD ML3_P
2 | ehin MLa N L B+ |29 B_ML2 P C117||__0.22uF B INE N
S SHLD N Bo. |28 B ML2_N | i
4 20 C118|| 0.22uF
SHLD DP_PWR ML3 P 15, | azs Co+ |25 C ML2 P 1 PA_LNC P
I - AUX_P |18 ML3_N 16 . o 24 C ML2 N C119|| _0.22uF SATNE N
AUX_N L 11  LNC |
- 27 B_ML3_P C120|| _0.22uF
B3
= HPD 18 1 [p— oy 126 B ML3 N | PB_LNC P
GND 4] anp C121||__0.22uF 5B INC N
0 GND C3+ 23 C ML3 P I} NG
4 47: e s 22 C M3 N 0122H 0.22uF A IND.P
DNP I DNP P3V3 GND
R ) 291 D seL a2 0123H 0.22uF FA_LND_N
GND
DNP— — & e 9 | GND C124||__0.22uF PE LND P
R 4L GND P3V3 I -
3 | paD 0125H 0.22uF 5B IND N
GND = HD3SS3412RUAR oRpP ~is0
eNe
Ul Mux for AUX p 1.00k
DNP
orc s o wleeman
D+ 1D+ = < _PA_AUX P »
2D- < PB_AUX_N eﬁ) HPD LEDS
2D+ s PB_AUX_P P3V3 TS
9
o B Riol
1.8(;k _|_ S D24
5 10 = hite
P3V3 DNP :l_ : GND VCC P3V3
GND
=i — TS3USB221ARSER C126 c127
GND GND 0.1uF 1F
= SR312
GND £10.0k
\ &
DNP X'White
o™
HPD OR for DFP_D Only 1, | 1Q26
i $R313
u22 £10.0k
o~
L D- 1D- {2 PA_HPD
—8<u> D+ 1D+ <ul» —
- (3]
4 GND
b B FE IPD -t
(il
)
o—: 6 R31L,,, 100k .
_L_
e vee =2 P3v3 GND =
— TS3USB22IARSER C169 oRD
GND 1uF
Mux for HPD
GND

Orderable: TPS65988DJEVM

Designed for: Public Release

[Mod. Date: 6/3/2019

TID #: N/A Project Title: TPS65988DJEVM
Number: PSIL091 [Rev: A Sheet Title: DP Source Mux & Connector
Texas Instruments and/or its licensors do not warrant the accuracy or completeness of this specification or any information contained therein. Texas Instruments and/or its licensors do not SVN Rev: Not in version control Assembly Variant: 001 [Sheet: 5 of 12

i3 TEXAS
INSTRUMENTS

warrant that this design will meet the specifications, will be suitable for your application or fit for any particular purpose, or will operate in an implementation. Texas Instruments and/or its Drawn By: Jacob Ontiveros File: PSILO91A DisplayPort.SchDoc [Size: B http://www.ti.com
licensors do not warrant that the design is production worthy. You should completely validate and test your design implementation to confirm the system functionality for your application. Engineer: Jacob Ontiveros Contact: http://www.ti.com/support © Texas Instruments 2019
2 ‘ 3 4 5 6




0.01uF Cap per VCC Pin

P3v3

LC24_PALC25_PALC26_PALCZ7_PALC28_P

0.1uF

SSTX/RX: 85 Ohm Differential Impedance
LNA/B/C/D: 85 Ohm Differential Impedance

SS Mux Control PortA/B

PB_DP_MODE --> GPIO_0 --> MXCTL1

PB_USB3 --> GPIO_1 > MXCTLO
PB_POL --> GPIO_2 --> MXCTL2

PA_DP_MODE --> GPIO_5 --> MXCTL1
PA_USB3 --> GPIO_6 —-> MXCTLO
PA_POL --> GPIO_7 -- >MXCTL2

PB_HPD --> GPIO4

PA_HPD --> GPIO3

U5 PA
Ra2_PA
L lvee SSEQO/AQ [l SSEQO L
6 1vee SSEQ1 -3 SSEQL 2150k oD
Input from USB HUB g vee 20 DCI DAT
C29 PA||__0.1uF vee SRELLANELPET C30_PA_||__0.1uF CSSTXIP  eeemrb
MX_SSTX P 8 33 SSTX1 P [ C SSTXL N -~ =
SSTX P SSTXP TX1P C_SSTXLN
S5TXN Cc31 PAH 0.1uF MX_SSTX_N | TN 34 SSTXL N__C32 PA H 0.1uff
C33 PA||__0.1uF MX_SSRX_P 5 30 C SSRXL P
SSRX_P I e 2| SSRXP RXLP <30 SR N CSSRX1 P
SSRX_N SSRXN RXIN C_SSRXLN
34 PA||__0.1u = —
CINAN > —
LNA_N DPON TX2N 36 PA O1uF C_SSTX2 N =
DP AC Caps on PSIL091_DisplayPort CINBP > 12 40 C SSRX2 P GND
! - LNB_P DP1P RX2P C_SSRX2_P
Input from DispalyPort Connector LNB_N 13 | ppin RX2N |32 C_SSRX2_N C_SSRX2 N DNP
LNC_P ig DP2P SBU1 gg ° C_SBU_P
L LNC_N DP2N SBU2 > C_SBU_N
c37 PA GND Ra6 pa < LND_P ig DP3P 12C_EN |17 12C EN DNP
—~ — LND_N DP3N DNP MX_12C_SCL
0.4uF_ 3100k = FLIP/SCL —$—|21 T
AUX P ® SS AUX P 24.c] auxp 0 . RA7 PA MXCTL2
AN SS AUX N 25 o EQole38  EQU
— 0.1uF ey =T
$RA9_PA DCI CLK 32 ] yippiniDel_cLk DNP MX_12C_SDA
C38_PA 100k CTLO/SDA |22 -
—@;BEE 2 14 | pPEQUIAL CTLUHPDIN |23 o R50 PA
DPEQL 2. ) ppeqgr MXCTLO
PAD —_|41 0_R51PA MXCTLL
TUSB546-DCIRNOR GND NP WX P N
Mux Control LEDs
SR53_PA IRs54_PA SR55_PA SR56_PA SR57_PA LR58_PA o8B o8B
$1.00k $1.00k $1.00k $1.00k $1.00k 1,00k
¢ DPEQD ¢ DPEQL ¢ SSEQ0 ¢ SSEQL ° EQO | EQL o—12C EN o DCI CLK 0 R321 PA aD6_PA DI8PA !\\Dlg_PA
1R61_PA 2R62_PA 1R63_PA 1R64_PA 1R65_PA LR66_PA IR67_PA o8B White White White
$1.00k 1.00k $1.00k $1.00k £1.00k 1.00k $1.00k
= TUSB1046 Pin Strapping <$R304_PA <$R305_PA <$R306_PA
GND $10.0K £10.0k $10.0k
™ ™ o™
— PA —! PA —
L *}Qm}m}QwA
— — —
o~ N o~
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0.01uF Cap per VCC Pin

P3v3

LCZ4_PBLC25_PBLC26_PBlCZ7_PBlC28_P

SSTX/RX: 85 Ohm Differential Impedance
LNA/B/C/D: 85 Ohm Differential Impedance

SS Mux Control PortA/B

PB_DP_MODE --> GPIO_0 --> MXCTL1

PB_USB3 --> GPIO_1 > MXCTLO
PB_POL --> GPIO_2 --> MXCTL2

PA_DP_MODE --> GPIO_5 --> MXCTL1
PA_USB3 --> GPIO_6 —-> MXCTLO
PA_POL --> GPIO_7 -- >MXCTL2

PB_HPD --> GPIO4

PA_HPD --> GPIO3

0.1uF
U5 PB
R42_PB
1 {yee SSEQU/AQ |11 SSEQO 1
6 fvce SSEQ1 k-2 SSEQL 2150k oD
Input from USB HUB g vee 20 DCI DAT
C29 PB||__0.1uF vee SRELLANELPET C30_PB_||__0.1uF CSSTXIP  eeemrb
MX_SSTX P 8 33 SSTX1 P [ C SSTXL N -~ =
SSTX P SSTXP TX1P C_SSTXLN
S5TXN Cc31 PBH 0.1uF MX_SSTX_N | TN 34 SSTXL N__C32 PB H 0.1uff
C33 PB||__0.1uF MX_SSRX_P 5 30 C SSRXL P
SSRX_P I e 2| SSRXP RXLP <30 SR N CSSRX1 P
SSRX_N SSRXN RXIN C_SSRXLN
34 PB||__0.1u = —
CINAN > L
LNA_N DPON TX2N c36 PB O1uF C_SSTX2 N =
DP AC Caps on PSIL091_DisplayPort CINBP > 12 40 C SSRX2 P GND
! - LNB_P DP1P RX2P C_SSRX2_P
Input from DispalyPort Connector LNB_N 13 | ppin RX2N |32 C_SSRX2_N C_SSRX2 N DNP
LNC P ig DP2P SBUL gg ® C_SBU_P
L LNC_N DP2N SBU2 > C_SBUN
c37 PB GND Ra6 pg _LND_P ig DP3P 12C_EN |17 12C EN DNP
—~ — LND_N DP3N DNP MX_12C_SCL
0.4uF_ 3100k = FLIP/SCL —$—|21 T
AUX P ® SS AUX P 24.c] auxp 0 . R47 PB MXCTL2
AN SS AUX N 25 o EQo |38 EQO
— 0.1uF ey =T
gRa9_PB DCI CLK 32 ] yippiniDel_cLk DNP MX_12C_SDA
C38_PB 100k CTLO/SDA |22 -
DPEQO 14 fpego/at CTLUHPDIN |23 ¢
DPEOQL 2 P 0 ... R50 PB
DPEQL 2. ) ppeqgr MXCTLO
PAD —_|41 0 _,R51PB MXCTLL
TUSB546-DCIRNOR GND NP WX P N
Mux Control LEDs
SR53_PB IRs4_PB SR55_PB SR56_PB SR57_PB LR58_PB o8B o8B
$1.00k $1.00k $1.00k $1.00k $1.00k 1,00k
¢ DPEQD ¢ DPEQL ¢ SSEQ0 o SSEQL . EQO | EQL o—12C EN o DCI CLK 0 R321 PB /aD6P8 WD18PB !\\019_%
1R61_PB $R62_PB 1R63 PB 1R64_PB 1R65_PB LR66_PB 1R67_PB o8B White White White
$1.00k 1.00k $1.00k $1.00k £1.00k 1.00k $1.00k
= TUSB1046 Pin Strapping <$R304_PB <R305_PB <$R306_PB
GND $10.0k £10.0k $10.0k
™ ™ o™
— PB — PB —
L *}ng}on}QszB
— — —
o~ N o~
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1 2 3 4 5
J13
U19 USB_VBUS 1 [veus
L8
av0 i hoo o smonln yeupe  csjone T TR
2 vop USB_SSTXM_UP |28 H -1U D-
VDD
10uF | oauF | 0auF 0.1uF | 0.1uF | 0.1uF 0 | voo v e s B ggg; Z 9 | somxs
L 4| vDD USB_SSRXM_UP 3L 8 | ssrx-
GND =— vop . . U SSTX P
L9 A VDD 3V3 ; USB_DP_DN1 Z; PB_USB_P U ST g SSTX+
VDD33 USB_DM_DN1 PB_USB_N SSTX-
g VDD33 " ;
VDD33 USB_DP_DN2 PA_USB_P GND_DRAIN
1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 5 | vop33 USB_DM_DN2 15 PAUSB N
3 {vpD33 < 4 {GND
oD 7_{vpD33 USB_SSRXP_DN1 j-28 PB_SSRX_P 5
0 | \pp33 USB_SSRXM_DN1 ja-27 PB_SSRX N = 1 | SHIELD
8 _{vop3s » @ 2_| SHIELD
USB_SSTXP_DN1 PB_SSTX P o
A VDD 3V3 - o o UUSBP 26| cp pp up USB SSTXM DN o2t PBSSTX N 5 GSB4211311WEU
T YUSBN 27,),ss pm_up - 2
AT24C04D-MAHM-T $1e RO71 ”s USB_SSRXP_DN2 {<-L2 PASSRXP > & L
: USB_R1 USB_SSRXM_DN2 PA_SSRX_N s GﬁD
7o wp vee 81 L DNP L 9.09k 2
oND oRD 2} SCLISMBCLK USB_SSTXP_DN2 |x38 PA_SSTX_P S
2L Ine | 31f SDA/SMBDAT USB_SSTXM_DN2 [ PA_SSTX_N %)
2. A1 scL |8 P | SMBUS 22 | SBUS/SS_DN2 <
2 2 e u ———— 36 FULLPWRMGMT
A2 SDA FULLPWRMGMT/SMBAL/SS_UP |28 FULLPWRMGMT
gR275 | PWRCTLL 4 f pyRreTLU/BATENL PWRCTL_POL/SS_DN1 |2l PWRCTL POL
100k gR276 9 |pnp  gp |4 oc1 5 -] GVERCURL GANGED/SMBA2/HS_UP (-32GANGED
$1.00k USB_VBUS = 10 _TEST
= Dup PWRCTL2 6 TEST C16
GND $R279 oC2 8 %ATENZ |38 < 18pF
? ¢ £90.9k A SR280 vz
— — M| o vEns 31.00M 24MHz
GND GND — GRSIN 1L e pAD |42 €167
$R281 ? 1 18pF !
10k C168 — ha
1uF TUSB8020BPHPR GND =
nE s7 GND
GND
GND
TUSBB8020 Pin Strapping
A VDD 3V3 o ° ° ° ° °
SR282 Lrog7
21 00k DNP DNP DNP DNP 300k DNP DNP DNP
SMBUS PWRCTLL @_PWRCTL2 e-0CL o-0C2 FULLPWRMGMT o PWRCTL POL ¢ GANGED @_TEST
SR293 SR294 SR298 SR299 SR300
DR $1.00k $1.00k DyP DR Dy $1.00k $1.00k $1.00k
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l(:96_PA lCE)?_PA lCQS_PA J—CE)E)_PA
0.01uF 0.01uF 0.01pF
TP14_PA
o
[ C_VBUS_SENSE_N
C_VBUS_SENSE_P
= J2 PA R121_PA L6 PA
GND AL MA- — VBUS
> GND GND 0.001
C_SSTXLP :3 SSTXpl SSRXpl C_SSRXL_P
C_SSTX1_N v SSTXnl SSRXnl C_SSRX1_N
cc1 = A5 this gﬂi B8 SBU N
C UsB P A6 B7 C USB N
C USB P Dpl Dn2
C USB N A7 B6 C USB P
C USB N SBU P as_ | oM Dp2 g5 cc2
SBU1 cc2
22 1vBUs vBUS B4 o
C SSRX2 N ’:\113 SSRXn2 SSTXN2 g; C SSTX2 N
C_SSRX2_P SSRXp2 SSTXp2 9 C_SSTX2_P
A2 | GND GND [—BL
S1 S3
SHIELD SHIELD
D12_PA D13_PA 52 | ehiELD SHIELD |—S2 D14 _PA D15_PA
DX07S024J32R1300
GND GND GND
LDO_3V3 -I
C100_PA U12 PA $R122_PA
1uF 3100k
10 fvpwr BT 2
C101_PA
S 1 veias RPD_G1 |« 0_ww-RSL7 PA
— 100nF 6 0 R318 PA
N W
GND RPD_G2
L2t cet c_ccifud cel
el cc2 c_ccz |2 £e2
15:cf sBu1 c_sBuifel SBUP
L4 sBU2 c_sBuzfo2SBUN
D1 |20 C USB N
1; NC D2 lyld C USB P
NC
GND 8
GND 1
GND
PAD [—2
TPD6S300ARUKR
GND GND
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l(:96_PB lCE)?_PB lCQS_PB J—CE)E)_PB
0.01uF 0.01uF 0.01pF
TP14_PB
o
[ C_VBUS_SENSE_N
C_VBUS_SENSE_P
= J2 PB R121_PB L6 PB
GND AL MA- — VBUS
> GND GND 0.001
C_SSTXLP :3 SSTXpl SSRXpl C_SSRXL_P
C_SSTX1_N v SSTXnl SSRXnl C_SSRX1_N
cc1 = A5 this gﬂi B8 SBU N
C UsB P A6 B7 C USB N
C USB P Dpl Dn2
C USB N A7 B6 C USB P
C USB N SBU P as_ | oM Dp2 g5 cc2
SBU1 cc2
22 1vBUs vBUS B4 o
C SSRX2 N ’:\113 SSRXn2 SSTXN2 g; C SSTX2 N
C_SSRX2_P SSRXp2 SSTXp2 9 C_SSTX2_P
A2 | GND GND [—BL
S1 S3
SHIELD SHIELD
D12_PB D13_PB 52 | ehiELD SHIELD |—S2 D14_PB D15_PB
DX07S024J32R1300
GND GND GND
LDO_3V3 -I
C100_PB U122 PB $R122_PB
1uF 3100k
10 fvpwr BT 2
C101_PB
S 1 veias RPD_G1 |« 0w RSL7 PB
— 100nF 6 0 R318 PB
N W
GND RPD_G2
L2t cet c_ccifud cel
el cc2 c_ccz |2 £e2
15:cf sBu1 c_sBuifel SBUP
L4 sBU2 c_sBuzfo2SBUN
D1 |20 C USB N
1; NC D2 lyld C USB P
NC
GND 8
GND 1
GND
PAD [—2
TPD6S300ARUKR
GND GND
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U16A
D26
17
=L PAO
18 pas F 5V VBUS 1 N 2 R34 3 2
19 { paz 10.0k 1¥] _L
F_SPI CSZ R105,,, O 20| pas [ =
28| paa White Q28 2 GND
E_I2C IRQ1 22 | bps .
12C1 SCL R106 ,,, O 23
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F SYSTEM 3v3
45
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Fia
=Lt PB2/12COSCL : s3
F SYSTEM 3v3 48 1 8
—i>{ PB3/I2 DA
E SPI CLK R113,,, 0 58 PBi/ cos F RESETN 2 °\c° 74 RESETN
57| ps E 5V_VBUS 3 °\C 6 DNP F A GPIO 6
m—L_ICD TDO 3R114 $R192  E SPI MISO R193,,, 0 T pes F SYSTEM 3V3 4 °\c 5 J6 J7 BNP F A GPIO 5 —
e 2 CD TDI 310.0k 310.0k  E_SPI_MOSI R194 "0 2| pe7 3 [ o o2 F A GPIO 4 DNP 11l o2 DNP F A GPIO 1 GND
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