
1 2 3 4 5 6

1 2 3 4 5 6

A

B

C

D

A

B

C

D

Date:
KiCad E.D.A. 9.0.0

Rev:Size: A4
Id: 1/8

Title:

File: usb_power_board.kicad_sch
Sheet: /

CLK_IN
SMB-CLK
SMB-DAT

DM
DP

KOCP
NRST

RXDM
RXDP

TXDM
TXDP

USB Hub 4

CC1
CC2

C
LK

IN

N
R

S
T

S
M

B
-C

LK
S

M
B

-D
A

T

VBUS

RX_{1}+
RX_{1}-

TX_{1}+
TX_{1}-

RX_{2}+
RX_{2}-

TX_{2}+
TX_{2}-

RX_{3}+
RX_{3}-

TX_{3}+
TX_{3}-

RX_{4}+
RX_{4}-

TX_{4}+
TX_{4}-

D_{1}+
D_{1}-

D_{2}+
D_{2}-

D_{3}+
D_{3}-

D_{4}+
D_{4}-

UD+

UD-

URX_{B}+
URX_{B}-

UTX_{B}+
UTX_{B}-

URX_{A}+
URX_{A}-

UTX_{A}+
UTX_{A}-

20gbps hub

V
B

U
S

_{
S

E
N

S
E

}

P
ow

er
B

oa
rd

CLK_IN
SMB-CLK
SMB-DAT

DM
DP

NRST

RXDM
RXDP

TXDM
TXDP

KOCP

USB Hub 1

CLK_IN
SMB-CLK
SMB-DAT

DM
DP

KOCP
NRST

RXDM
RXDP

TXDM
TXDP

USB Hub 2

CLK_IN
SMB-CLK
SMB-DAT

DM
DP

KOCP
NRST

RXDM
RXDP

TXDM
TXDP

USB Hub 3

MCO
SMB-CLK
SMB-DTAV

B
U

S
_{

S
E

N
S

E
}

N
R

S
T

_{
0}

NRST_{1}

NRST_{2}

NRST_{3}

NRST_{4}

KOCP_{1}

KOCP_{2}

KOCP_{3}

KOCP_{4}

STM Memory

GND

C
10

1
10

n

R
10

1
1R

S
H

IE
LD

S
1

G
N

D
A

1

VBUS
A4

CC1
A5

CC2
B5

D-
A7

D-
B7

D+
A6

D+
B6

RX1-
B10

RX1+
B11

TX1-
A3

TX1+
A2

RX2-
A10

RX2+
A11

TX2-
B3

TX2+
B2

SBU1
A8

SBU2
B8

J101
USB_C_Receptacle

H102
MountingHole

H104
MountingHole

H101
MountingHole

H103
MountingHole
H103
MountingHole

H101
MountingHole

H104
MountingHole

H102
MountingHole

J101
USB_C_Receptacle

S
H

IE
LD

S
1

G
N

D
A

1

VBUS
A4

CC1
A5

CC2
B5

D-
A7

D-
B7

D+
A6

D+
B6

RX1-
B10

RX1+
B11

TX1-
A3

TX1+
A2

RX2-
A10

RX2+
A11

TX2-
B3

TX2+
B2

SBU1
A8

SBU2
B8

C
10

1
10

n



1 2 3 4 5 6

1 2 3 4 5 6

A

B

C

D

A

B

C

D

Date:
KiCad E.D.A. 9.0.0

Rev:Size: A4
Id: 2/8

Title:

File: powerboard.kicad_sch
Sheet: /Power Board/

C
22

4
22

u

C
21

4
10

0n

+12V

C
21

0
10

n

GND

GND GND

R
21

4
10

kGND GND

GND

IN
3

EN
5

G
N

D
1

SW
2

BST
6

FB
4

U203
TPS565201

VDD

1
2

J201
XT30M

GND

VBUS

GND

GND

R
20

7
10

kGND

GND

L201
600R

C
20

3
2u

2

GNDGND

GND

C
20

7
2u

2

VDDA

R
20

2
10

0k

C
20

2
4u

7
C

20
4

10
0n

GND

GND

R
20

1
10

0k

C
20

6
22

0n

GND

+12V

GND

2

1
3

Q2

IRFH7440TRPBF

L203
1u R212

5m

R
20

8
33

k

GND

L202
2u2

VDD

R
20

9
10

k

GND GND

IN
3

EN
5

G
N

D
1

SW
2

BST
6

FB
4

U201
TPS565201

C
21

1
22

uC209
100n

GND

+1V2

R
21

3
22

k

R
21

5
6k

8 C
22

1
22

u
C

22
2

22
u

C216
100n

L204
2u2

R
21

0
47

k

VIN
12

VCC
9

VDDA
8

EN
19

VCCX
16

PG
17

PFM
18

EXTCOMP
5

CNFG
3

RT
4

A
G

N
D

7

P
G

N
D

10

CBOOT
15

HO
13

SW
14

LO
11

ISNS+
20

VOUT
21

FB
6

U204
LM5148

G
N

D

R
21

1
1k

VIN
12

VCC
9

VDDA
8

EN
19

VCCX
16

PG
17

PFM
18

EXTCOMP
5

CNFG
3

RT
4

A
G

N
D

7

P
G

N
D

10

CBOOT
15

HO
13

SW
14

LO
11

ISNS+
20

VOUT
21

FB
6

U202
LM5148

C212
100n

C
20

1
2u

2

GNDGND

VBUS

2

1
3

Q1
IRFH7440TRPBF +12V

C
21

7
68

u

C
21

5
10

u

R
20

6
22

0kC
20

8
68

u

D201
30V

R
21

6
10

0k
R

21
8

6k
8

R
21

7
10

0k
R

21
9

33
k

GNDGND

GND GND

R
22

1
10

0k

R
22

0
22

k

VBUS +5V

C
21

3
4u

7

VBUS +5V

C
21

8
2u

2

GND

C
22

0
22

0n

GND

R
20

5
10

k

GND

GND

GND

R
20

3
6k

8
R

20
4

33
k

G
N

D

C
20

5
2u

2

GNDGND

C
21

9
2u

2

GND

C
22

5
68

u

+5V

R224
5m

VBUS

2

1
3

Q4

IRFH7440TRPBF

GND

L205
1u

2

1
3

Q3
IRFH7440TRPBF

C223
100n

R
22

3
2k

2
R

22
2

22
k

GND

VBUS_{SENSE}

VCC_{5V}

BOOT_{5V}

P
G

_{
12

V
}

BOOT_{1V17}

FB_{1V17}

RT_{12V}

PG_{12V}

COMP_{12V}

CFG_{12V}

VDDA_{12V}

LO_{12V}

CFGM_{12V}

SW_{3V3}

P
G

_{
12

V
}

BOOT_{3V3}

FB_{3V3

IS_{12V}

SW_{12V}

VCC_{12V} HO_{12V}

SW_{1V17}

FBM_{5V}

BOOT_{12V}

FBM_{12V}

FB_{12V}

CFGM_{5V}

RT_{5V}

CFG_{5V} FB_{5V}

LO_{5V}

IS_{5V}

VDDA_{5V}

P
G

_{
5V

}

HO_{5V}

SW_{5V}

COMP_{5V}

https://webench.ti.com/appinfo/webench/scripts/SDP.cgi?ID=03B468934DFE5B16

5. 12V -> 1V17 (5A)

Capacitor C250 must be 25V rated.

6. 3V3 -> VDDA Filter

Capacitor C240 must be 25V rated.

4. 12V -> 3V3 (3A)

https://webench.ti.com/appinfo/webench/scripts/SDP.cgi?ID=734280D599CD0410https://webench.ti.com/appinfo/webench/scripts/SDP.cgi?ID=E67B646DB81FEB33

https://webench.ti.com/appinfo/webench/scripts/SDP.cgi?ID=035FF5FE0213E1DC

Capacitor C220 must be 50V rated.
Capacitor C224 must be 25V rated.

1. Power Input

Capacitor C230 must be 50V rated.

2. VBUS -> 12V (10A) 3. VBUS -> 5V (10A)
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Extra 2.0 Ports

One capacitor per power pin plus a bulk capacitor per rail

Arbitary configs for BC_EN and NON_REM (pg. 18) as overwritten by SMBUS
Strap 1 and 2 pulled down to set config 1 (SMBus) (pg. 19)
Unused weakly pulled to ground or floated (table 3-6)
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