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TP1
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GND
J1
H4 =
Ha R
H6 | 16 Hs [H3 GND
AL B12
GND GND
0 |L.C6 TC SSTX1 P A2 B1l
TX1+ RX1+
CSSTXLPX 0 [1c? 11 TC SSTXL N __A3 B10 5SS C-SSRXLP
C_SSTXIN I LS RX1- |52 C_SSRX1_N
VBUS Yy———28— VBUS vBUS 2 <vBus
c_cc1y S Jca seuz 538 <$C_SBU_N
C_USB_P D+ D- C_USB_N
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R6 0
12C1_IRQZ
GPIO_7/12C3_IRQZ 12C_IRQ_SAM 1 22 )
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GPIO_5/12C3_SCL DNP, —@ :gg gg'/‘\ zAA'\,\’/'l 2 o © g >§HPD
12C1_SDA *® 210 O
GPIO_6/12C3_SDA DNP O O < ssmx_pp
9 10
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< 13 14
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17 18
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23 24
x5 12 9%
C_SSTXL N % =10 O
C_SSTX1_P 0 ©
29 30
a2 9=
C_SSTX2_P 3> = T° O 1
C_SSTX2_N O O e VAR_DCDC
35 36 ° 2
=T1° O * P5VO
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GND GND
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c12 = c13 4
0.1uF GND 470F VPHY
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coBUS?2 (20
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-
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c24 13 DoBUS1 =22
I (\I 19MHz — 18 . TEST DDBUS2 [oc2> .
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27pF R17Y 1 |1 GND DDBUSS (2L
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5 1 GND PWREN# 20— pNp
5 {GND SUSPEND# [-—36 pnp L o ™~
1 G GND
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= GND
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USB PD Controller SS Mux Control LED's
<1LDo_3v3
SR28 LR29 }R30
$3.83k $3.83k $10.0k 3
U4A P3V3
TP2
SSMX_DP GPIOO c1 ccl ke ® 53 {cc1
SSMX_FLIP GPIO1 s ?
SSMX_USB3 GPIO2 c1_cc2 o el <ce2
HPD HPD (GPIO3) .
12C1_IRQZ GPIO4 12C1_SCL <2 <<12C1_SCL I co7
GPIO_5/12C3_SCL 12C3_SCL (GPIOS) 12C1_SDA (<22 <$12C1_SDA T 2200F 220pF
GPIO_6/12C3_SDA 12C3_SDA (GPIO6) 12C1_IRQ 12C1_IRQZ
GPIO_7/12C3_IRQZ 12C3_IRQ (GPIO7) 5
SPI_MISO SPI_MISO (GPIOS8) GND jl —+ L
SPI_MOSI SPI_MOSI (GPIO9) = =
SPI_CLK SPI_CLK (GPIO10) GND |2? . GND GND
SPI_CSz SPI_SS (GPIO11) — -
SWD_CLK GPI012 12C2_SCL gg GND < 12C2_ScCL 2
SWD_DATA GPIO13 12C2_SDA << 12C2_SDA SSMX_DP ), .
PDO_0 GPIO14 (PWM) 12C2_IRQ 34 12C2_IRQZ -
PDO_1 GPIO15 (PWM) "
PP_EXT2_EN GPIO16 (PEXT1) HRESET | | | .
PDO_2 GPIO17 (PEXT2) g;i‘?ék g;gggk g;gggk
C_USB P C1 USB_P (GPIO18) ADCINL [ < ADCiNt : : : —
C_USB N C_USB_N (GPIO19) 10 K1Dpo_3v3 N
PDO_3 GPIO20 ADCIN2 <—==—<< ADCIN2 2
/PGOOD GPI021
TPS65987DDHRSHR HRESET R37
o o <P3v3
——C28 SR38
0.01pF 3100k
SS Mux Control Variable DC/DC Control N
SSMX_DP --> GPIO_0 Truth Table
SSMX_FLIP --> GPIO_1 PDO_3 PDO_2 PDO_1 OutputVoltage =
SSMX_USB3 --> GPIO_2 0 0 0 5V GND
HPD --> GPIO3 0 0 1 ov
0 1 0 15v
1 0 0 20V
LDO_3V3 ) o o
E E P R O M SR39 [R40 IR41 (R42 [R43 LR44
$191k 3100k $10.0k 3316k $130k $10.0k
Us SPI_MISO p))>—
LDO_3V3 ) ‘I 8 fvee
€29 SPI_CSZ L its
0.1uF R45 $R46 ZRA7 SR48 SPI GLK 6 | oLk o 12C Address Setting N=2] o) o] BUSPOWERZ Configuration
3.3k $3.3k 3.3k 3.3k sPI oS! 5 ) sisioo ° S3 SPI_MISO Pull Down Switch 1-3 Off -->  000b (0) PP Switch 4-6 Off --> BP_NoResponse (0)
= oPIMISO Pl oo, to disable flash config Switch 1 On only --> 001b (0.34) o790 o790 |4 Switch 4 On only --> BP_WaitFor3V3_Internal (0.24)
GND - Switch 2 On only --> 010b (0.50) Switch 5 On only --> BP_WaitFor3V3_External (0.43)
3. \wp Switch 3 On only --> 011b (0.90) Switch 6 On only --> BP_NoWait (0.90)
SPLCSZi HOLD GND | Rag [ ]
SPI_MISO > MXZSLB00GEMIIIaG 2 ADCIN2{&—@ ®——>> ADCIN1
DB GND IRrs0 Lrs1
e $100k 3100k
GND e e
GND GND GND
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External Power Path (PD Controller)

VAR_DCDC Y)—DNP Q4A Q4B
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PP Jumpers

SYS_PWR =>Sink from VBUS
VAR_DCDC=>Source to VBUS

SYS_PWR % SYS_PWR %
PP_HV1 3 PP_EXT 3
VAR_DCDC i VAR_DCDC i
1 1
SYS_PWR ﬁ SYS_PWR ﬁ
PP—HV2§: PR 3
VAR_DCDC VAR_DCDC

External Power Path (Protection Controller)

[

4

[

5

son
son

[

6
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03 7
>R73

YY"
YY"

N4 N4 7\ 7\ N4
SENSEP SENSEN HV_GATE1 HV_GATE2 SENSEN

PaV3), ¢ SENSEP
SENSEN
2 HV_GATE1
HV_GATE2
PP_HV <@ *+
<§SBU907P
C43 C44 C45 C46 S R74 o o PP CAB 90 SBU90_N
1uF 10uF | 4.7pF 10pF P5VO PRI ¢
ca7 < C_SBU90_P
— — — — DNP L2 F P3V3 D>—— C_SBU90_N
GND GND GND GND _L—t gg; E:E DNP > cet
— — c48 DNP cc2
N N DNP
0.1uF
GNDGND Y] < c cel
— c_cc2
P3V3 )>— P3V3>>—T—| GND  \pusy
o 12C1 IRQZ R78 ,,, 0 12C_IRQ _Pin
= R81 .. 0 12C_SCL _Pin
! D17 DNP DNP I2C17$CL§< RN e SDA P
X 12C1_SDA -
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o~ 12C_ADDRO % é l e
12C_ADDR1 ¢ —e
—o
$R83 pava>) R84:  LRES VBUS ), —e
$10.0k 30 30 PAD1
C49
DNP 10k |
B = =
Q9 d GND GND
{—!I Wl 1 12C IRQ Pin GND GND
— $R87 2R88 2SR89
33 83K 33 83k 310.0k ssugofg>>: DNP j; SBU_P
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1 2 3 4 5 6
Variable DC/DC Convertor: 5V, 9V, 15V, 20V
SYS PWR Output capacitors must b_e rated to
N at least 25V and have ESR in 100s of mOhms
J9 L2
9 | SHIELD T Q10
| S a2 . a o o o o o o ¢ . SW_Node VARDC _ ~—~v—~vy—. o - - o a SVAR_DCDC
7| SHIELD 23]2[78 B 10uH
8 | SHIELD SENSE |-+ DNP —@ 5,6, D18
3 C52 C53 c54 C55 LR99 ~| =80 _resl C56
5 S 47uF “T~47yF
73 P BOVER 1 - 220F | 22uF | 0.1pF [000pF 347.5k ; R100 & cs7 H H 0.1pF N
zzz U8 " U9 30k 3 100pF
$R101 . X Blue 8 7 D20
1 3100k N $R102 — VIN SIS LY =i ﬁGreen
— 2100k GND 5. a0 1 Ri03 GND
oRD S A0 ISEN ) -4 . -
O_‘TP " y R104 EN VAR 3 |qy e L4 N GND Change PDO's o FB node on VAR_DC
N 10k ¢ R105
= 6 2 o . o 10.0k
GND 2 % % % LR106 PGND GND
g — 311.0k LM3489QMM/NOPB 1| Q11 1| Q12 1 I'_}Q13
N — PDO_1 F PDO_2 k PDO_3 |+
GND = > i 27 [ 3D, I .
SYS_PWR —. GND css  LR107 ~ ~ ~ EN VAR1 |/ 1Q14
N e 1000pF9.53k ]
1 = SR108 SR109 SR110
= GND $100k  SR11L 3100k SR112 3100k sR113 ~
GND $8.87k $3.65k $2.20k
DNP =
GND
PDO_3 PDO_2 PDO_1 Output Voltage Feedback (R1)  Feedback (R2)  Output Voltage
0 0 0 5V 30k 9.53k 5.14V
0 0 1 v 30k 459 9.33V
= 0 1 0 15v 30k 2.64k 15.32
GND 1 0 0 20V 30k 1.79k 22.03
Var. DC/DC Control LED's
P3V3 ) o et
- - - -
5v §D22 oV 5023 15v §D24 20V ! D25
~ White « White N White ~ White
F R I SR114 SR115 SR116 SR117
ast Role Swap Caps 2100k 2100k 2100k 2100k
3] [32] ™ e}
— — — —
R SR SRR R R O O O L OO O O O i e >R e SR e A
C59 C60 cé1 c62 C63 c64 C66 C67 c68 C69 c70 c71 cr2 ~ ~ o ~
GND
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Buck Convertor: SYS PWR => 3.3V
P3V3 o
Boost Convertor: 3.3V => 5V
C73
SYS_PWR ))>——
U10 SR118
C74 3100k U1l
1 9 L3
SYS_PWR o o VIN BOOT —| =
- TP6
l<:75 l<:76 $R120 0.1pF - 4 ———>>/PGOOD
22uF 0.1pyF 3150k 8 2 SW Node Buck
q EN PH ® > P3v3 lr121
= b 6 10uH C77 C78 C79 3$R122 C80 3$15.0k
GRD q _ 7| comp VSENSE 4TuF A7uF L 0.1uF 3100k cs1 22pF
220pF =
R124 GND |3 = GND
R126 261k 10 | peoop onD [ GND « R125
266.5k GND -8 V3V3 Sense J sé('JI(
cs2 |© PAD L = =
1 300pF |o GND GND
= c83 w  TPS54334DRCR gR127
GND 6800pF S — $32.4k
GND
= <R128 =
GND 3100k GND
P3v3 Yy—
L4
~YY~_SW Node Boost
2.2uH
Ui2
P3V3) ‘I -I —3> 1IN sw L
C84 C85 AUX 10 o Py
47pF | 0.1pF 4
i Enuss 1o l(:86 J—cs7
4TuF 0.1uF
L FAULT |2 TP7
2 C88 C89
R129 pgmg 5 4TpF | 47uF
32.4k PAD 1L
ILim set
Max 1100mA
Typ 900mA TPS2500DRCR . _
Min 700mA = = GND
GND GND
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H1 H2 H3 H4

NY PMS 440 0025 PH  NY PMS 440 0025 PH  NY PMS 440 0025 PH  NY PMS 440 0025 PH

H5 H6 H7 H8
1902C 1902C 1902C 1902C
SH-J1 SH-J2 SH-J3 SH-J4
DNP DNP DNP DNP DNP DNP
PCB PCB PCB
LOGO LOGO LOGO
Texas Instruments WEEE logo FCC disclaimer

CE Mark

271
Assembly Note

These assemblies are ESD sensitive, ESD precautions shall be observed.

272
Assembly Note

These assemblies must be clean and free from flux and all contaminants. Use of no clean flux is not acceptable.

773
Assembly Note

These assemblies must comply with workmanship standards IPC-A-610 Class 2, unless otherwise specified.
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