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MH
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O ~N OGS WN -
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USB

PD DC-DC CONVERTER

OUTPUT VOLTAGES 5V/9V/15V

€332
P20V P1_CBOOT I} 0 1UF 50 V_VAR_USB1
471-00364-01
T u33 Los T
° ° ° e 22 [PVIN 3 sws| 5 PL SW — ° ° °
R332 % 21_|pvIN_2 SwW_4| 4 2.2UH 20%
20_|pvIN_1 sw 3| 3
100K — Wl 2
C374 €370 | C354 1% Pl FB 1 s Sw i1 R342
G 10
PLEN 2 11v 18 |EN PGOOD| 16 1%
P1 FB _COMP
17_|SYNC/MODE NC_8 ’;‘g
NC_7
FSW=1MHZ  P1 &1 9_|RT NC_6| 28 R343
R333 - 27 10.2K
R387 11.8K NC 51 < 0.1y
19 [ > MCU_PL ENABLE 0 P1 SS 10_|SS/TRK NC_4| 15 0
1K - NC_ 3| 14
1% PLHiAs 8 |BIAS NC 2 3 P1 FB_CONT a
NONE NC_1| 12
R334 6_|cBooT B
39.24 C328 AGND| 19 R344 ~ | R350
= 1% 0.1UF 2.55K 5 R346 S >1.69K
S0V poND 4| 26 0.1% E <2255k & <0.1%
= PGND 3[ 25 s o 2
PGND 2| 24 > 3
PGND_1| 23
7_|vce Ep|_ 31 USBL PD_CTL1 L RES R352 USB1 PD_CTLL L <IN 14 19
) 10
LM73606RNPR R341
g 15-106804-01 USB1_PD_CTL2_L_RES USB1_PD_CTL2 L @ 14 19
2 10
& €330
| L
1T
2.2UF
iov 4
VEB=1V
C331
P2_CBOOT ILowE V_VAR_USB2
P20V H T on
f U3s Loa T
° ° ° e 22 [PVIN 3 sw.s| 5 P2 sw eSS ° ° °
R327 % 21_|pvIN_2 SW_4| 4 2.2UH 20%
20_|pvIN_1 sw 3| 3
100K Wl 2
1% P2 FB 11 11
FB SW_1 R338
10
P2 EN 2 11V 18 |EN PGOOD| 16 1%
P2 FB COWP__ ¢
17_|SYNC/MODE NC_8| 30 R339
NC 7L 29 333 10.2K
ESW=1MHZ P2|RT 9 _|RT NC 6| 28 ]
612 0.022UF <0.1%
R330 NC_5 27 100V
R386 11.8K P2 S 10_|SS/TRK NC_4| 15 10%
19 MCU_P2_ENABLE : NC 3| 14 P2_FB_CONT e
N>~ 0.1% P2 BIAS 8 =13
1K E BIAS NC_2 R345 R348
1% NC 1| 12
NONE R331 6 |cooT — g 2.55K - 2>1.69K
39.2 AGND| 19 Z | R340 g 0.1% 5 20.1%
= 1% €327 C398 £ 22.55K =~ £
Sov PGND 4| 26 Sy o S0 ° >
> > n
4 PGND_3| 25 0% B S ] R351
PGND 2| 24 NONE USB2 PD_CTL1 L RES USB2 PD CTL1 L N 16 19
PGND_1|_23 > 10
7_|vce EP|_31 R336
1 USB2_PD_CTL2 L RES USB2 PD CTL2 L N 16 19
- LM73606RNPR - 10
. 15-106804-01
O
>
o €329
- {1
2.2UF
iov 4

VEB=1V




19 14@

USB1 PD SWITCHING

P20V

u3s

u3s

. (60

VUSB1

14F

Rl mmo "
O

10K I
0.1UF
- 50V
50V S17997DP S17997DP
20-100515-01 MOS1 GglF g S&0-100515-01
R409
P3_3V_MAIN 10K
NONE
19@ MCU_USB1_CTL3_P20V
Q65
BSS138_BP-FR
20-0671-02
Q7L N
BSS138_BP-FR 0
USB1 PD_CJL3 | R450 USB1_PD_CTL3 L_ RES 20_0671_02 E
10
V_VAR_USB1 U42 u42
134 Ra12 18]
O C409 10K O
0.1UF
- 50V
50V S17997DP S17997DP
20-100515-01 g e e Py e 20-100515-01
R410
P3_3V_MAIN 10K
NONE
M R456 =
19 @ MCU_USB1_CTL3_VAR USB1 @2
0 o
J Q69
BSS138_BP-FR
RtSL . 20-0671-02
10

R453

IN CASE OF MCU DRIVE

LOAD R454 OR REPLACE R454 WITH 10 OHM RESISTOR FOR CURRENT LIMITINC
DNP R455

IN CASE OF MCU DRIVE

LOAD R456 WITH 10 OHM RESISTOR FOR CURRENT LIMITING
DNP 451



USB1 PD HOST CONTROLLER

DESIGN PARAMETERS

VOLTAGE PROFILES -5V/9V/15V/20V

IMAX=3A

MAX POWER=65W

OVER CURRENT PROTECTION SET POINT =3.5A

HIPWR PIN CONNECTED TO DVDD SINCE IMAX=3A

PSELIS CONNECTED TO GND VIA RES SINCE MAX PWR=65W

P3_3V_MAIN
A PCTRL PIN IS CONNECTED DIRECTLY TO VAUX SO THAT IT PCTRL PIN WILL ALWAYS BE HIGH
U46
3| VIN+ ouTPL_1 o USB1 PD _CUR_SENSE @ 19
4_|VIN-
0.1UF
5 v+ GND|_2 50V
INAL39NA
© 15-100176-01
g‘r:: 0.1UF
o 50V
VBUS_USB1 1
R312
N
0.19/05
CSD17578Q3A b
20-100480-01 360 R313 ggt‘jg
csp1757803a S10 120 50V
20-100480-01 l% l% 10%
C349
o —{— e 1 P3_3V_MAIN
= B P3_3V_MAIN
3 0.1UF A
50V A
R383
° SB1_PD_GDNG .
1K
1% l C312
USBL_PD_GDNS 0.01UF §4§‘K1 ?4%
USB1_PD_ISNS 50V 50 5%
USB1 _PD_VBUS 10% g g R364
ONE NONE 100K
P3_3V_MAIN 1 1%
u29
P3_3V_MAIN cce|_3 USBL C CC2
Ra14 5 _|[HIPWR ccil 2 _ USBL_C CCL
4.7K R382 e boeset 12 |PSEL
S W 14 |pCTRL CTL3| 8 USB1_PD_CTL3 L oum 13 19 | cass C384
1% CTL2| 7 USBL PD CTL2 L ouTS 12 19 3OPF 33OPF
R384 19 USB1 PD_EN_L - 15~GD CTL1| 6 USBL PD CTLL L 12 19
47K N> o 199 208 oUT 29’ 2
! 11 USB1_PD_SINK_ATTACHED
ENSRCO e OUT
DSCG| 24 USB1_PD DSCG
19 @ USB1 PD PCTRL ® =
o
T GDNG|_22
ol 23 |GDNS
2 VAUX|_18/s81 PD_vAUX 0.10r B sy
VUSB1 > VTX| 1 UsB1 PD vTX 0.1UE >
—
21 |vBUS Nc2| 10 C316
NC1| 9
20__|VPWR AGND|_18
13 |pvDD GND|_4
C311 P3_3V_NAIN 17_|vbD EP| 25
L 0.1k C314
50V 0.22UF -+ TPS25740B
25V 15-106781-01 4

? 0.1UF
:|: 50V

C430

17
17
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USB2 PD _CTL3 L

USB2 PD SWITCHING

VUSB2
A
P20V U39 U39
— o o [32) m n L4
134 R426 [4]
O C418 10K O C420
0.1UF 0.1UF
- 50V 50V
50V S17997DP S17997DP
20-100515-01 MOS2 GQIE o P ~ 20-100515-01
L P3_3V_NAIN RA24
10K
NONE
19 N> MCU_USB2_CTL3 P20V
Q66
BSS138_BP-FR
20-0671-02

Q73
BSS138 BP-FR

R460 20-0671-02

R462

USB2_PD_CTL3 L RES

10

V_VAR_USB2 u43 u43

e e e .
134 Ra27 18]
© C419 10K © c421
0.1UF 0.1UF
50V - 50V 50V
50V S17997DP S17997DP
20-100515-01__ g — o o e 20-100515-01
P3_3V_MAIN
NONE
M R466
19 [y MCU USB2 CTL3 VAR USB2 -
’ g
Q70
RAG1 BSS138_BP-FR

20-0671-02

10

R463

IN CASE OF MCU DRIVE

LOAD R464 OR REPLACE R454 WITH 10 OHM RESISTOR FOR CURRENT LIMITINC
DNP R465

IN CASE OF MCU DRIVE

LOAD R466 WITH 10 OHM RESISTOR FOR CURRENT LIMITING
DNP R461



DESIGN PARAMETERS
VOLTAGE PROFILES -5V/9V/15V/20V
INAX=3A

MAX POWER=651

OVER CURRENT PROTECTION SET POINT =3.5A

S 2 OS CO O HIPWR PIN CONNECTED TO DVDD SINCE IMAX=3A
U B P D H | N I R L L E R PSELIS CONNECTED TO GND VIA RES SINCE MAX PWR=65W

P3_3V_NAIN
A PCTRL PIN IS CONNECTED DIRECTLY TO VAUX SO THAT IT PCTRL PIN WILL ALWAYS BE HIGH
ua7
VIN+ outp|_1 o o USB2 PD CUR_SENSE Ut 19
4 _|VIN-
5 |v+ GND|_2
~ INAL39NA
== 0.1UF 15-100176-01
(@] 50V
VUSB2 VBUS_USB2
Q55 Q56
LA ) _ R321
'k o 0005
CSD17578Q3A r (i
20-100480-01 o ::Ligl R323 (1:862
CSD17578Q3A 120 50V
20-100280-01 <& 1% 1% 10% P3_3V_MAIN
9 o5 C350 “
] =) 0—| I—(I =
e s § = 0.1UF
a4 50V P3_3V_NAIN
USB2_PQ GDNG Rs17 ¢ A
1K l
1% C318
USB2_PD_GDNS 0.01UF | R44T | Ra4s
USR2 _PD_ISNS 50V é/K é/K R365
USB2_PD_VBUS 10% N N 100K
INONE ONE 1%
P3_3V_NAIN 1
u32
cc2|_3 UsB2 C Cc2 Nl 17
R4 R305 S {HPwR ceil 2 USB2_C CC1 %’ 17
P3_3V_MAIN by UsB2_PDJ PSEL PSEL
-5V 5%
10 14_|pCTRL cTL3| 8 VRO LG0Ty 1519 c385 I €386
USB2 PD_EN L = 15 ezt eeoury 12 19 == 330PF - 330PF
- USB2 PD CTL1 L
R385 19@ ° ]_QC I%?\IS CTL1 ouT> 12 19 E(/)\/ E(/)\/
éﬂK ENSRC 311 USB2_PD_SINK_ATTACHED oD 19
DSCG|_24 USR2_PD_DSCG
19N> USB2 PD PCTRL o o =
£
T GDNG|_22
ol 23 |GDNS
& VAUX|_ 165582 PD_vAUX cs21
=1 VTX|__1 UsB2_PD_vTX 8 % E >
VUSB2
21 |vBUS NC2| 10 €322 i
NC1|_9
20 |VPWR AGND|__18
13 _|pvDD GND|_4
C317 P3_3V_NAIN 17 _|vDD EP|_25

- 0.1UF €320
500.22UF - TPS25740B
25V 15-106781-01 i
0.1UF
I 50V

C431




USB TYPE-C RIGHT ANGLE CONNECTOR

J5
14 (5UT USB1 C CC2 B5 | cC2/VCONN D2+| B6 uss c1 b2 RES R311
14 % USB1 C CCl a Ab CC1 D2-| _B7 USB C1 D2 100 1%
Ne B8 | sBu2 D1+| A6 UsB C1 D1 RES R318
N A8 | sBU1 D1-| A7 USB C1 D1 100
1%
i i NC ALl | SSRX2+ SSTX2+| B2 N
= a9 VBUS_USB1 NC AL0__| SSRX2- SsTx2-| B3 e
&z ST NC B11_ | SSRX1+ SSTX1+|_AZ ne
© 5 S o 5 o N B10_| SSRX1- SSTX1-|_A3 N
R ue-h-R 4o
o FBoN O Eoa B9 | vBUS4 GND4| B12
= T=) = T=)
S6S 69 B4_|vBUS3 GND3| B
S o S o A9_ | vBUS2 GND2|__A12
= - = - CR54 _A4_lvBusi GND1|_ A
3 3 SD24C_TCT
s s 24V USB_C_ 24P
13-1391-01 RA L
| L 29-101677-02 -
J9
16 (GoUT USB2 C CC2 B5 | cC2/VCONN D2+| B6 uss c2 D2 RES R319
& USB2 C CC1 - A5 CC1 D2-| _B7 USB C2 D2 100 1%
Ne B8 | sBu2 D1+| A6 UsB 2 D1 RES R328
o o N A8_ | sBU1 D1-| A7 USB C2 D1 100
[ [ 1%
& & NC All_ | SSRx2+ SSTX2+| B2 nc
= e, NC AL0_| SSRX2- SSTX2-| B3 ne
~ 5 1 & 5 g VBUS_USB2 NC B11l_ | SSRX1+ SSTX1+|_A2 NC
= T8y e N B10_ | SSRX1- SSTX1-|_A3 N
& et et
Sl J83 B9_|vBUS4 GND4|_B12
e S 2 B4_|vBUS3 GND3|_B
s 4 = S A9__| vBUS2 GND2|_Al2
3 = 3 o CR55 A4__| vBUS1 GND1|_A
s s 4 SD24C_TCT

‘\}

1 24V USB_C_24P
- 13-1391-01 RA

29-101677-02

‘\}




P20V

P20V

g

MCU_USB1_CTL3_P20V

MCU_USB1_CTL3_VAR_USB1

MCU_USB2_CTL3_P20V

MCU_USB2_CTL3_VAR_USB2

MCU_TEMP_ALERT_54V_CONV_L

MCU_TEMP_SEN_SDA

MCU_TEMP_SEN_SCL

MARGIN_54V_SW_HI

MARGIN_ 54V_SW_LOW

MCU_AUX_PRESENCE H @ 4

P3_3V_MAIN

b

USB2_LED GREEN_L

USB2 LED_YELLOW L

P6

.2
T 4
6
8
12 MCU_P1_ENABLE 10
12 % MCU_P2_ENABLE 12
USBT_PD_CUR_SENSE 4
USB2_PD_CUR_SENSE 6
I 7[R >—NCU_VION_P20V_USB C 23
€ (136‘&4 (13(}&9 14 (5o} USBL PD_PCTRL 22
10V 10V 16 oguT]__USB2 PD_PCTRL 24
13 5y USB1_PD_CTL3_L 26
1615y USB2_PD_CTL3_L gg
MCU_TEMP_ALERT_20V_CONV_L 32
34
36
USB1_PD_CTL1 L 38
USB1_PD_CTL2 L 40
USB1_PD_SINK_ATTACHED 42
USBT_PD_EN_L 44
USB2_PD_EN_L 46
USB2_PD_SINK_ATTACHED 48
50
52
54
USB1_LED_GREEN_L 56
USB1_LED_YELLOW L 58
60
BTB2X30
| 29-100621-01

USB2 PD CTL2 L N
USB2 PD_CTLL L gl

Lo
10v
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