
5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

USB-PD  DUAL 100 W PORT

Page     Circuit / Function

INPUT FILTERS AND BATTERY PROTECTION2

NCV81599 BUCK-BOOST POWER STAGE 13

4

FUSB302T PORT CONTROLLERS

NCV81599 BUCK-BOOST POWER STAGE 2

5

6

7

MCU / POLICY MANAGMENT8

ONSEC-18-004

9 3.3 V REGULATOR

10

11

AUTOMOTIVE CHARGER

12

OUTPUT FILTERS AND VBUS DISCONNECT

TELEMETRY - OPTIONAL IN CUSTOMER APPLICATION

REV1

TEST CIRCUITS - NOT REQUIRED IN CUSTOMER APPLICATION

USB-C PORTS + PROTECTION

SOFTWARE TEST - NOT REQUIRED IN CUSTOMER APPLICATION

Title

Size Document Number Rev

Date: Sheet of

ON Semiconductor

ONSEC-18-004 1

USB-PD  DUAL 100 W PORT

Custom

1 12Wednesday, August 08, 2018

Title

Size Document Number Rev

Date: Sheet of

ON Semiconductor

ONSEC-18-004 1

USB-PD  DUAL 100 W PORT

Custom

1 12Wednesday, August 08, 2018

Title

Size Document Number Rev

Date: Sheet of

ON Semiconductor

ONSEC-18-004 1

USB-PD  DUAL 100 W PORT

Custom

1 12Wednesday, August 08, 2018



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

INPUT FILTERS AND BATTERY PROTECTION
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NCV81599 - POWER STAGE 1

Output Current Sense
ROUTE DIFFERENTIALLY AVOIDING NOISY SIGNALS

ROUTE DIFFERENTIALLY AVOIDING NOISY SIGNALS

DCR Sense DCR Sense

I2C ADDRESS: 0x74 (R=10k)

Input Current Sense

22.6k = 2.8V 
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NCV81599 - POWER STAGE 2

Input Current Sense
Output Current Sense

22.6k = 2.8V 

ROUTE DIFFERENTIALLY AVOIDING NOISY SIGNALS
ROUTE DIFFERENTIALLY AVOIDING NOISY SIGNALS

DCR Sense DCR Sense

I2C ADDRESS: 0x75 (R=25k)
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OUTPUT FILTERS AND VBUS DISCONNECT
Output Decoupling and VBUS Disconnect 1

Output Decoupling and VBUS Disconnect 2

Discharge Circuits

NOTE: BST2 WILL ALWAYS BE VBUS + 5V

NOTE: VBUS DISCONNECT CIRCUIT IMPLEMENTED TO COMPLY WITH TYPE-C SPEC
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USB-C AND PROTECTION

PORT 1 PROTECTION SWITCH

PORT 2 PROTECTION SWITCH

USB TYPE C RECEPTACLE

USB TYPE-C RECEPTACLE
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FUSB302T PORT CONTROLLERS

I2C ADDRESS: 0x22 I2C ADDRESS: 0x22

FUSB302T PORT 2 CONTROLLERFUSB302T PORT 1 CONTROLLER
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SDA
7

GND_1
8

GND_2
9

CC1_1
10

SCL
6

CC1_2
11

VCONN_1
12

VCONN_2
13

CC2_2
14

EPAD
15

C99
10uF

6.3V
0805

U22
FUSB302TMPX
14-lead MLP 

CC2_1
1

VBUS
2

VDD_1
3

VDD_2
4

INT_N
5

SDA
7

GND_1
8

GND_2
9

CC1_1
10

SCL
6

CC1_2
11

VCONN_1
12

VCONN_2
13

CC2_2
14

EPAD
15

C111
10uF

6.3V
0805
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MCU RESET

DEBUG HEADER

VOLTAGE MONITORS

PULL UP ALLOWS DEBUG MODE

MCU / POLICY MANAGER

RC FILTER TO HOLD POWER FOR 10us AFTER SHUTDOWN

3.3V

POWER DECOUPLING

V3V

MCU / POLICY MANAGER

PLACE CLOSE TO CORRESPONDING PIN

AT 40V; VBAT_ADC = 3.2V AT 20V; VBUS_n_ADC = 2.8V

Bit-width: 32-bit, 16-bit or 8-bit require significant porting effort and increase code size
Speed: 12 MHz
Flash: 32 kB - 128 kB depending on feature set and optimizations
RAM: 2 kB per port + additional if logging is required
Peripherals: (1) I2C - 1MHz recommended (2) Timers - 32-bit w/ 1us resolution & 16-bit w/ 1ms resolution, 
8-bit ADC if using telemetry, (2) GPIO with falling-edge interrupt capability

Minimum MCU Requirements: GND GND

GND

GND

GND GND GND

3V3

3V3_AUX

VBAT VBUS_1_FILTERED VBUS_2_FILTERED

3V3_AUX

GND

3V3_AUX

GND

GND

3V3MCU

GND

3V3_AUX

nRESET

I2C_SDA_2

I2C_SCL_2

nINT_1

nINT_2

INT_1

INT_2

nRESET

SWCLK
EN_1

EN_2

VBAT_ADC VBUS_1_ADC VBUS_2_ADC
DSCHRG_1

DSCHRG_2

VB_DSCHRG_1

3V3_AUX

nRESET USB_RESET

CS2_1

VBUS_2_ADC

VBUS_1_ADC

VBAT_ADC

UART1_TX

UART1_RX

nINT_2
nINT_1

INT_2

INT_1

DSCHRG_1

SWCLK

SWDIO

EN_2

nRESET

EN_1

VB_DSCHRG_1

I2C_SDA_2
I2C_SCL_2

UART1_RTS

UART1_CTS

DSCHRG_2

SWO

SWDIO

SWO

3V3

I2C_SCL_3
I2C_SDA_3

INT_CC_1

INT_CC_2

INT_CC_1

INT_CC_2

I2C_SCL_3

I2C_SDA_3

TH_ALERT

TH_ALERT2

TH_ALERT
TH_ALERT2

VB_DSCHRG_2

VB_DSCHRG_2

CSOUT1_1

CSOUT1_2

CSOUT2_1
CSOUT2_2

I2C_SCL_1

I2C_SDA_1

I2C_SCL_1
I2C_SDA_1

JTDI

NJTRST

nRESET
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R160
1k
0402

U17
LQFP64 10x10

VBAT
1

PC13
2

PC14-OSC32_IN (PC14)
3

PC15-OSC32_OUT (PC15)
4

PH0-OSC_IN (PHO)
5

PH1-OSC_OUT (PH1)
6

NRST
7

PC0
8

PC1
9

PC2
10

PC3
11

VSSA
12

VDDA
13

PA0
14

PA1
15

PA2
16

PA3
17

VSS
18

VDD
19 PA4

20

PA5
21

PA6
22

PA7
23

PC4
24

PC5
25

PB0
26

PB1
27

PB2
28

PB10
29

PB11
30

VSS_1
31

VDD_1
32

PB12
33

PB13
34

PB14
35

PB15
36

PC6
37

PC7
38

PC8
39

PC9
40

PA8
41

PA9
42

PA10
43

PA11
44

PA12
45

PA13 (JTMS-SWDIO)
46

VSS_2
47

VDDUSB
48

PA14 (JTCK-SWCLK)
49

PA15 (JTDI)
50

PC10
51

PC11
52

PC12
53

PD2
54

PB3 (JTDO-TRACESWO)
55

PB4 (NJTRST)
56

PB5
57

PB6
58

PB7
59

BOOT0
60

PB8
61

PB9
62

VSS_3
63

VDD_2
64

R148 10k
0402

R169
1k
0402

R131 1
04021/6 W

C100
10uF

10V
0805

R161 10k
0402

R73
DNP
0402

Y1
32MHz
4pin 3.2x2.5mm

R162
6.04k
0402

R172 10k
0402

R145 10k
0402

R134 10k
0402

R10 10k
0402

C107 DNP
50V 0402

R171
1k
0402

R173
6.04k
0402

SW1
434121025816
MOM1 SMD

R174 1k
0402

R155 1k
0402

R157 10k
0402

R9 10k
0402

R159 10k
0402

R153 10k
0402

R143 10k
0402

R125 1k
0402

C103
0.1uF

50V
0402

R140 4.7k
0402

R170
11.5k
0402

R168 1k
0402

R156 10k
0402

C105 DNP
50V 0402

J9

2x5pin 50mil Cortex Debug
FTSH-105-01-F-DV-K

12
4 3

56
78
910

R139
100k
0402

R124 1k
0402

R128 10k
0402

R158 10k
0402

R149 1k
0402

R127
510
0402

R135 DNP
0402

R126
DNP
0402

3V3MCU
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VCONN / MCU SUPPLY

3.3V REGULATOR

0.8V

3.3V

VCONN NOTES: 

1W SUPPLIED PER USB-C PORT FOR E-MARKED CABLES USING
SSTX/SSRX OR ACTIVE CABLE

100mW SUPPLIED PER USB-C PORT FOR E-MARKED NON-ACTIVE
CABLES NOT USING SSTX/SSRX

GND

GND

GND

GND

GND

VBAT_FILTERED

3V3

3V3

GND GND GND GND GND

BST_VC

3V3
3V3_AUX
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C108
DNP

50V
0402

R163
0
0402

R151
8.66k
0402

C110
4.7uF

50V
0603-1210

R152
324
0402

D23
NSVR05F40NX
DSN2 0402
40V
2 1

C114
10uF

10V
0603-1210

R154
100k
0402

C115
0.1uF

50V
0402

R150
1.02k
0402

D22
NRVB140SF
SOD-123
40V

2

1

C106
560pF

50V
0402

L4
4.7uH
3x3mm

U19
NCV890100M
DFN8 3x3
3.3V

VIN
1

DRV
2

GND
3

EN
4

COMP
5

FB
6

BST
7

SW
8

E
P

A
D

9

C116
0.1uF

50V
0402

R147
DNP
0402

EN_VC

BST_VC

SW_VC

FB_VC

COMP_VC
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TELEMETRY

INPUT CURRENT SENSE STAGE 1

OUTPUT CURRENT SENSE STAGE 1

INPUT CURRENT SENSE STAGE 2
OUTPUT CURRENT SENSE STAGE 2

I2C ADDRESS: 0x4C

ROUTE DIFFERENTIALLY

TEMP MONITOR

OPTIONAL IN CUSTOMER APPLICATION

3V3_AUX

GND

3V3_AUX

GND

GND

GND

3V3_AUX

GND

GND

GND

3V3_AUX

GND

GND
GND

GND

GND

3V3_AUX

GND

GND

3V3_AUX
3V3

CSP2_1

CSN2_1

CSOUT1_1

CSOUT1_2

CSOUT2_1

CSOUT2_2

CSN2_2

CSP2_2

CSP1_1

CSN1_1

CSP1_2

CSN1_2

I2C_SCL_3

I2C_SDA_3

TH_ALERT2

TH_ALERT
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C109
1uF

10V
0603

R144

0
0402

Q8
SMMBT3906WT1G

SC-70

3
2

1

U21
NCV213
SC-70-6

REF
1

GND
2

Vs
3

OUT
6

IN-
5

IN+
4

U20
NCV214
SC-70-6

REF
1

GND
2

Vs
3

OUT
6

IN-
5

IN+
4

C2
1000pF

50V
0402

C119
1uF

10V
0603

C1
1uF

10V
0402

R141
DNP
0402

R167
DNP
0402

C118
1uF

10V
0603

R165

0
0402

R146
DNP
0402

U1
NVT211C
WDFN8 2x2

VDD
1

D+
2

D-
3

THERM
4

THRM2 / ALRT
6

GND
5

SDA
7

SCL
8

R6 100
0402

R166

0
0402

C112
1uF

10V
0603

R5 100
0402

R142

0
0402

U16
NCV213
SC-70-6

REF
1

GND
2

Vs
3

OUT
6

IN-
5

IN+
4

U18
NCV214
SC-70-6

REF
1

GND
2

Vs
3

OUT
6

IN-
5

IN+
4

C102
DNP

50V
0402

R164
DNP
0402C113

DNP

50V
0402
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SOFTWARE TEST INTERFACE
NOT REQUIRED IN CUSTOMER APPLICATION

USB TEST INTERFACE

MCU UART0 Tx >>> 

MCU UART0_Rx <<< 

I2C ADDRESS: 0x50

BOARD IDENTIFICATION

GREEN LED = TX

RED LED = RX

3.3V

AUXILIARY 3V MCU SUPPLY

GND

GND

GND

GND GND

GND GND

GND

GND

USB-B_5V
USB-B_5V USB-B_5V USB-B_5V

3V3_AUX

3V3_AUX

GND

GND

GND

USB-B_5V 3V3_AUX
VBAT_FILTERED

GND GND GND GND GND GND GND

GND

GND
GND

UART1_RX

CBUS1
CBUS2 CBUS1

CBUS2

USB-B_DM
USB-B_DP

I2C_SDA_3

UART1_TX

USB_RESET

I2C_SCL_3

USB-B_DP

USB-B_DM

3V3_AUX
3V3

UART1_RX

UART1_TX

UART1_RTS
UART1_CTS

UART1_RTS

UART1_CTS
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TP17

1mm Circle
UART RX

C130
1uF

10V
0402

D34

NSPM2051
UDFN2

5V2

1

U24
NCV890430
DFN8 3x3
5V

VIN
1

RSTB
2

G
N

D
3

EN
4

VOUT
5

SYNC
6

P
G

N
D

7

SW
8

P
A

D
9

R182
261k
0402

U25
FT230X
QFN16 4x4

VCC
10

VCCIO
1

USBDP
6USBDM
7

RESET
9

EPAD
17 GND1

3

GND2
13

CBUS0
12

CBUS1
11

CBUS2
5

CBUS3
14

RTS
16

RXD
2 TXD

15

3V3OUT
8

CTS
4

TP19

1mm Circle
UART TX

L5
4.7uH
2.5x2mm

C123
DNP

6.3V
0402

C74
10uF

6.3V
0805

R109
21.5k
0402

D30
NSR20F20NX
DSN2 0603
20V
2 1

R110
12.1k
0402

C124
1uF

50V
0805

J13
65100516121
Mini USB1/2 B

VBUS
1

D-
2

D+
3

ID
4

GND
5

SH4
6SH3
7SH2
8SH1
9

TP20

1mm Circle
UART RTS

U26
NCV8705
WDFN6

OUT
1

ADJ/NC
2

GND
3

EN
4

NC
5

IN
6

P
A

D
7

R181
82k
0402

R180
100k
0402

D11
SESD7L
SOT-723
5.5V

3

2

1

D13
150060GS75000
0603
5V
Green LED

TP18

1mm Circle
UART CTS

C129
10uF

10V
0603-1210

FB3
220 Ohm
0805

R178
DNP
0402

D14
150060RS75000
0603
5V
Red LED

C127
1uF

16V
0603

C75
1uF

16V
0603

R184 DNP
0402

C128
1uF

16V
0603

C125
1uF

16V
0603

U27
CAT24C512
UDFN-8

A0
1

A1
2

A2
3

VSS
4

SDA
5

SCL
6

WP
7

VCC
8

EPAD

9

R183 10k
0402

USB_B_CON

USB-B_DM
USB-B_DP

SW_430

5V_430

5V_430

EN_430
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TEST CIRCUITS

VBUS INPUT VOLTAGE I2C HEADER PORT 1NCV81599 ENABLE

SIDEBAND HEADER

I2C HEADER PORT 2

I2C HEADER PORT LOW SPEED

JTAG TEST POINTS

FUSB302T INTERRUPTS

INPUT VOLTAGE INDICATOR

OUTPUT VOLTAGE INDICATORS

NOT REQUIRED IN CUSTOMER APPLICATION

GND GND

GND

VBUS_1_FILTERED

GND

VBUS_2_FILTERED

GND
GND

VBAT

GND

GND

GND

VBAT_FILTERED

3V3

GND

VBUS_1_FILTERED VBUS_2_FILTERED

GND GND GND GND

3V33V3

I2C_SCL_2
I2C_SDA_2

EN_1 EN_2

SBU1_1
SBU2_1

SBU1_2
SBU2_2

I2C_SCL_1
I2C_SDA_1

I2C_SCL_3
I2C_SDA_3

JTDI

NJTRST

nINT_1

nINT_2

3V3
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TP6

1mm Circle
VBAT

TP23

1mm Circle
nINT2

TP16

1mm Circle
SBU2_2

R191
21.5k
0402

J15
1x2pin 100mil

12

R195
499
0402

TP4

1mm Circle
GND

R192
499
0402

D32
150060GS75000
0603
5V
Green LED

TP24

1mm Circle
nINT1

TP10

1mm Circle
GND

R185
10.5K
0402

D33
150060GS75000
0603
5V
Green LED

TP9

1mm Circle
EN1

TP2

1mm Circle
SBU1_1

R193
1K
0402

TP21

1mm Circle
JTDI

TP1

1mm Circle
SBU2_1

TP14

1mm Circle
EN2

TP22

1mm Circle
NJTRST

J12

1x3pin 100mil
613 003 111 21

1
2
3

Q20
2V7002W

60V
SOT-323

3

1

2
R194
1K
0402

J16
1x2pin 100mil

12

D31

150060BS75000
0603
5V
Blue LED

TP11

1mm Circle
GND

TP15

1mm Circle
SBU1_2

J2

1x3pin 100mil
613 003 111 21

1
2
3

J14
1x2pin 100mil

12

R190
21.5k
0402

Q21
2V7002W

60V
SOT-323

3

1

2

J1

1x3pin 100mil
613 003 111 21

1
2
3


