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USB Type C PD 3.0 Lipo Charger

Cover Sheet

1.0

ARK Electronics LLC
Alex R. Klimaj

USB Type C
Connector

PD Negotiation
FUSB302B

XT60
Connector

4S Balance
Connector

3S Balance
Connector

2S Balance
Connector

Balancing

3.3V Linear
Regulator

Programmable
Regulator

BQ25703A

Microcontroller
STM32F030K6

RGB LED SWD
Header

UART
Header

Voltage
Dividers

VBUS 5-20V

3.3V

I2C
I2C

Battery Charging 4.2-16.8V 6A Max

C
C

1, C
C

2

USB Type C with Power Delivery
LiPo Battery Charger

M3

MH1

M3

MH2

M3

MH3

GND GND GND

PIMH101 

COMH1 

PIMH201 

COMH2 

PIMH301 

COMH3 

PIMH101 PIMH201 PIMH301 
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USB Type C PD 3.0 Lipo Charger

Connectors

1.0

ARK Electronics LLC
Alex R. Klimaj

GND

CC1
CC2

CC1

CC2

GND

VBUS

GND
GND

UJ31-CH-31-SMT-TR

GND B12GND B1GND A12GND A1

SHELLEXPB3 SHELLEXPB2 SHELLEXPB1 SHELLEXPB

DN2 B7DP2 B6DN1 A7DP1 A6

CC2 B5CC1 A5

VBUS B9VBUS B4VBUS A9VBUS A4

SBU2B8 SBU1A8

SSRXP2A11 SSRXN2A10 SSRXP1B11 SSRXN1B10

SSTXN2B3 SSTXP2B2 SSTXN1A3 SSTXP1A2
J1

GND

FUSB302BMPX

CC2 1

VBUS2

VDD3

VDD4

INT_N5

SCL6

SDA7 GND 8

GND 9

CC1 10

CC1 11VCONN12

VCONN13

CC2 14

THERM 15

U1

1uF
C6

0.1uF
C7

3.3V

GND

USB_PD_INT

3.3V

S5
B

-X
H

-A
(L

F)
(S

N
)

11

22

33

44

55

J2

GND

CELL_1S
CELL_2S
CELL_3S
CELL_4S

S4
B

-X
H

-A
(L

F)
(S

N
)

11

22

33

44

J3

GND

S3
B

-X
H

-A
(L

F)
(S

N
)

11

22

33

J4

GND

Connectors, USB PD, and Balancing

32V 5A

F1 VBUS

I2C1_SCL
I2C1_SDA

CELL_4S
CELL_3S
CELL_2S
CELL_1S

3.3K
R2

ES
D

9X
5.

0S
T5

G

D1

ES
D

9X
5.

0S
T5

G

D2

GND GND

USB PD Negotiation

USB C Connector

470pF
C3 470pF

C1

Balancing

10K
R25

100
0.4W

R26

10K
R27

100
0.4W

R28

10K
R29

100
0.4W

R30

10K
R31

100
0.4W

R32

GND

GND

10K
R36

1

2
3

60V
Q9

GND

10K
R37

GND

10K
R38

GND

10K
R39

1

2
3

60V
Q8

1

2
3

60V
Q10

1

2
3

60V
Q11

CELL_4S_DIS_EN

CELL_3S_DIS_EN

CELL_2S_DIS_EN

CELL_1S_DIS_EN

Battery Connectors

USB_PD_INT

0

R48

+
-

XT60PW-M

J6

GND

BAT

CELL_4S_DIS_EN

CELL_3S_DIS_EN

CELL_2S_DIS_EN

CELL_1S_DIS_EN

G

D
S

30V

Q1
Vgs(max)=+-25V

G

D
S

30V

Q3
Vgs(max)=+-25V

G

D
S

30V

Q4
Vgs(max)=+-25V

G

D
S

30V

Q5
Vgs(max)=+-25V

CELL_1S
CELL_2S
CELL_3S

CELL_1S
CELL_2S

CELL_1S

CELL_2S

CELL_3S

CELL_4S

TPAD21

Alternates for Q1, Q3, Q4, and Q5
RSC002P03T316
NTR1P02T1G
DMP510DL-7
PMV250EPEAR
Si2347DS

PIC101 
PIC102 COC1 

PIC301 
PIC302 COC3 

PIC601 
PIC602 COC6 

PIC701 
PIC702 COC7 

PID101 

PID102 
COD1 

PID201 

PID202 
COD2 

PIF101 PIF102 

COF1 

PIJ10A1 

PIJ10A2 

PIJ10A3 

PIJ10A4 

PIJ10A5 

PIJ10A6 

PIJ10A7 

PIJ10A8 

PIJ10A9 

PIJ10A10 

PIJ10A11 

PIJ10A12 

PIJ10B1 

PIJ10B2 

PIJ10B3 

PIJ10B4 

PIJ10B5 

PIJ10B6 

PIJ10B7 PIJ10B8 

PIJ10B9 

PIJ10B10 

PIJ10B11 

PIJ10B12 

PIJ10EXPB 

PIJ10EXPB1 

PIJ10EXPB2 

PIJ10EXPB3 

COJ1 

PIJ201 

PIJ202 

PIJ203 

PIJ204 

PIJ205 

COJ2 

PIJ301 

PIJ302 

PIJ303 

PIJ304 

COJ3 

PIJ401 

PIJ402 

PIJ403 

COJ4 

PIJ600 

COJ6 

PIQ10D 
PIQ10G 

PIQ10S 
COQ1 

PIQ30D 
PIQ30G 

PIQ30S 
COQ3 

PIQ40D 
PIQ40G 

PIQ40S 
COQ4 

PIQ50D 
PIQ50G 

PIQ50S 
COQ5 

PIQ801 

PIQ802 

PIQ803 
COQ8 

PIQ901 

PIQ902 

PIQ903 
COQ9 

PIQ1001 

PIQ1002 

PIQ1003 
COQ10 

PIQ1101 

PIQ1102 

PIQ1103 
COQ11 

PIR201 

PIR202 
COR2 

PIR2501 

PIR2502 

COR25 

PIR2601 

PIR2602 

COR26 

PIR2701 

PIR2702 

COR27 

PIR2801 

PIR2802 

COR28 

PIR2901 

PIR2902 

COR29 

PIR3001 

PIR3002 

COR30 

PIR3101 

PIR3102 

COR31 

PIR3201 

PIR3202 

COR32 

PIR3601 

PIR3602 

COR36 

PIR3701 

PIR3702 

COR37 

PIR3801 

PIR3802 

COR38 

PIR3901 

PIR3902 

COR39 

PIR4801 PIR4802 

COR48 

PITPAD2101 

COTPAD21 

PIU101 

PIU102 

PIU103 

PIU104 

PIU105 

PIU106 

PIU107 PIU108 

PIU109 

PIU1010 

PIU1011 PIU1012 

PIU1013 

PIU1014 

PIU1015 

COU1 

PIC602 PIC702 

PIR202 

PIR4801 

PIU103 

PIU104 

PIJ600 

PIQ50G 

PIQ1103 
PIR3102 NLC\E\L\L\0\1\S\0\D\I\S\0\E\N\ 

PIQ40G 

PIQ1003 
PIR2902 NLC\E\L\L\0\2\S\0\D\I\S\0\E\N\ 

PIQ30G 

PIQ903 
PIR2702 NLC\E\L\L\0\3\S\0\D\I\S\0\E\N\ 

PIQ10G 

PIQ803 
PIR2502 NLC\E\L\L\0\4\S\0\D\I\S\0\E\N\ 

PIC302 

PID101 

PIJ10A5 

PIU1010 

PIU1011 

NLCC1 

PIC102 

PID201 

PIJ10B5 

PIU101 

PIU1014 

NLCC2 

PIJ204 

PIJ303 

PIJ402 

PIQ50S 
PIR3002 

PIR3101 

NLCELL01S 

POCELL01S 
PIJ203 

PIJ302 

PIJ401 

PIQ40S 
PIR2802 

PIR2901 

NLCELL02S 

POCELL02S 
PIJ202 

PIJ301 

PIQ30S 
PIR2602 

PIR2701 

NLCELL03S 

POCELL03S 
PIJ201 

PIQ10S 
PIR2501 

NLCELL04S POCELL04S 

PIC101 
PIC301 

PIC601 PIC701 

PID102 PID202 

PIJ10A1 

PIJ10A12 

PIJ10B1 

PIJ10B12 

PIJ10EXPB 

PIJ10EXPB1 

PIJ10EXPB2 

PIJ10EXPB3 

PIJ205 

PIJ304 

PIJ403 

PIJ600 

PIQ802 

PIQ902 

PIQ1002 

PIQ1102 
PIR3202 

PIR3602 

PIR3702 

PIR3802 

PIR3902 

PIU108 

PIU109 

PIU1015 

PIF102 PIJ10A4 

PIJ10A9 

PIJ10B4 

PIJ10B9 

PIJ10A2 

PIJ10A3 

PIJ10A6 

PIJ10A7 

PIJ10A8 

PIJ10A10 

PIJ10A11 

PIJ10B2 

PIJ10B3 

PIJ10B6 

PIJ10B7 PIJ10B8 

PIJ10B10 

PIJ10B11 

PIQ10D 
PIR2601 

PIQ30D 
PIR2801 

PIQ40D 
PIR3001 

PIQ50D 
PIR3201 

PIQ801 PIR3601 POCELL04S0DIS0EN 

PIQ901 PIR3701 POCELL03S0DIS0EN 

PIQ1001 PIR3801 POCELL02S0DIS0EN 

PIQ1101 PIR3901 POCELL01S0DIS0EN 

PIR4802 PIU1012 

PIU1013 

PIU106 POI2C10SCL 
PIU107 POI2C10SDA 

PIR201 

PIU105 

NLU\S\B\0\P\D\0\I\N\T\ 
POU\S\B\0\P\D\0\I\N\T\ 

PIF101 PITPAD2101 

PIU102 

POCELL01S 

POCELL01S0DIS0EN 

POCELL02S 

POCELL02S0DIS0EN 

POCELL03S 

POCELL03S0DIS0EN 

POCELL04S 

POCELL04S0DIS0EN 

POI2C10SCL 
POI2C10SDA 

POU\S\B\0\P\D\0\I\N\T\ 
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USB Type C PD 3.0 Lipo Charger

Power

1.0

ARK Electronics LLC
Alex R. Klimaj

BQ25703ARSNR

VBUS1

ACN2

ACP3
C

H
R

G
_O

K
4

EN
_O

TG
5

ILIM_HIZ6

VDDA7

IADPT 8

IBAT 9

PSYS 10PROCHOT11 SD
A

12

SC
L

13

C
M

PO
U

T
15

COMP116

COMP217
C

M
PI

N
14

CELL_BATPRESZ 18

SRN 19SRP 20

BATDRV 21

VSYS 22

SW
2

23

H
ID

RV
2

24

B
TS

T2

25

LO
D

RV
2

26

PGND 27REGN 28

LO
D

RV
1

29

H
ID

RV
1

31

B
TS

T1

30

SW
1

32

THERM 33

U3

EN_OTGEN_OTG

CHRG_OKCHRG_OK

10K
R8

3.3V

10K
R7

CMPOUT

10K
R6

Power 3.3V Regulator

I2C1_SCL
I2C1_SDA

3.3V Power Requirements
Oscillator - 10mA
FUSB302BMPX - 25uA
STM32F030K6T6TR - 120mA
RGB LED - 15mA
Total = 145mA
Total x 30% = 190mA

Input1

GND2

Output 3

GND 4

IFX25001MEV33HTSA1

U5
VBUS 3.3V

10uF
C13

10uF
C14

10uF
C15

GNDGND

10uF
35V

C12

0.01±1%

1W

R40 0.01±1%

1W

R41

10uF
35V

C18
10uF
35V

C19
10uF
35V

C20
10uF
35V

C17

VBUS

GND

10uF
35V

C21
10uF
35V

C22
10uF
35V

C23

4.99
±1%

R42
4.99
±1%

R43

0.033uF
±5%
25V

C24
0.033uF
±5%
25V

C25

GND GND

ACNACP GND

VBUS

0.1uF
100V

C16

S

G

D
30V 8A (Ta)

Q12

S

G

D

30V
8A (Ta)

Q15

S

G

D

30V

8A (Ta)
Q14

S

G

D
30V 8A (Ta)

Q13

GND

2.2uH
8.7A

L1

0.047uF

C27

0.047uF

C26

150pF
C29

GND

150pF
C28

VSYS

10uF
35V

C31
10uF
35V

C32
10uF
35V

C33
10uF
35V

C30

GND

10uF
35V

C34
10uF
35V

C35
10uF
35V

C36

VSYS

G

DS
30V 9.1A

Q2

10
±1%

R45
10
±1%

R46

0.1uF

C39

REGN

10±1%

R47

1uF
C40

GND

REGN

1uF
C38

GND

10uF
35V

C37

GND

2.2uF
C41

GND

SRP
SRN

BATDRV

HIDRV2

LODRV2

SW2SW1

B
TS

T1

B
TS

T2

HIDRV1

LODRV1

10uF
35V

C2

10uF
35V

C4

33pF
C42

1800pF
C43

40.2K
R52

1uF
C5

GND

10
R49

VBUS

VDDA

GND

COMP1

10K
R53

680pF
C45

GND

15pF
C44

COMP2

10K
R57

3.3V

PROCHOT PROCHOT

10K
R50

3.3V

ILIM_HIZTPAD15

137K
R55

GND

IADPT

100pF
C46TPAD16

BAT

VDDA

40.2K
R51

40.2K
R54

GND

CELL_BATPRESZ

TPAD17

0
R56

GND

CMPIN TPAD18

TPAD19

PIC201 
PIC202 COC2 

PIC401 
PIC402 COC4 

PIC501 
PIC502 COC5 

PIC1201 
PIC1202 COC12 

PIC1301 
PIC1302 COC13 

PIC1401 
PIC1402 COC14 

PIC1501 
PIC1502 COC15 

PIC1601 
PIC1602 COC16 

PIC1701 
PIC1702 COC17 

PIC1801 
PIC1802 COC18 

PIC1901 
PIC1902 COC19 

PIC2001 
PIC2002 COC20 

PIC2101 
PIC2102 COC21 

PIC2201 
PIC2202 COC22 

PIC2301 
PIC2302 COC23 

PIC2401 
PIC2402 COC24 

PIC2501 
PIC2502 COC25 

PIC2601 
PIC2602 COC26 

PIC2701 
PIC2702 COC27 PIC2801 

PIC2802 
COC28 PIC2901 

PIC2902 
COC29 

PIC3001 
PIC3002 COC30 

PIC3101 
PIC3102 COC31 

PIC3201 
PIC3202 COC32 

PIC3301 
PIC3302 COC33 

PIC3401 
PIC3402 COC34 

PIC3501 
PIC3502 COC35 

PIC3601 
PIC3602 COC36 

PIC3701 
PIC3702 COC37 

PIC3801 
PIC3802 

COC38 

PIC3901 PIC3902 

COC39 

PIC4001 
PIC4002 

COC40 

PIC4101 
PIC4102 COC41 

PIC4201 
PIC4202 COC42 

PIC4301 
PIC4302 COC43 

PIC4401 
PIC4402 COC44 

PIC4501 
PIC4502 COC45 

PIC4601 
PIC4602 COC46 

PIL101 PIL102 

COL1 
PIQ20D 

PIQ20G 

PIQ20S 

COQ2 

PIQ120D 

PIQ120G 

PIQ120S 

COQ12 

PIQ130D 

PIQ130G 

PIQ130S 

COQ13 

PIQ140D 
PIQ140G 

PIQ140S 
COQ14 

PIQ150D 
PIQ150G 

PIQ150S 
COQ15 

PIR601 

PIR602 
COR6 

PIR701 

PIR702 
COR7 

PIR801 

PIR802 
COR8 

PIR4001 PIR4002 

COR40 
PIR4101 PIR4102 

COR41 

PIR4201 

PIR4202 COR42 

PIR4301 

PIR4302 COR43 

PIR4501 

PIR4502 COR45 

PIR4601 

PIR4602 COR46 

PIR4701 PIR4702 

COR47 
PIR4901 

PIR4902 
COR49 

PIR5001 

PIR5002 
COR50 

PIR5101 

PIR5102 
COR51 

PIR5201 

PIR5202 
COR52 

PIR5301 

PIR5302 
COR53 

PIR5401 

PIR5402 
COR54 

PIR5501 

PIR5502 
COR55 

PIR5601 

PIR5602 

COR56 

PIR5701 

PIR5702 
COR57 

PITPAD1501 COTPAD15 

PITPAD1601 COTPAD16 
PITPAD1701 COTPAD17 

PITPAD1801 COTPAD18 

PITPAD1901 COTPAD19 

PIU301 

PIU302 

PIU303 

PIU304 PIU305 

PIU306 

PIU307 

PIU308 

PIU309 

PIU3010 PIU3011 

PIU3012 PIU3013 PIU3014 PIU3015 

PIU3016 

PIU3017 

PIU3018 

PIU3019 

PIU3020 

PIU3021 

PIU3022 

PIU3023 PIU3024 PIU3025 PIU3026 

PIU3027 

PIU3028 

PIU3029 PIU3030 PIU3031 PIU3032 

PIU3033 

COU3 

PIU501 

PIU502 

PIU503 

PIU504 

COU5 

PIC1302 PIC1402 PIC1502 

PIR602 PIR702 PIR802 

PIR5002 

PIR5702 

PIU503 

PIC2502 

PIR4301 

PIU302 

NLACN 

PIC2402 

PIR4201 

PIU303 

NLACP 

PIQ20G 

PIU3021 
NLB\A\T\D\R\V\ 

PIC3702 

PIC3901 

PIR4102 

PIR4602 
PIC2601 

PIU3030 
NLBTST1 

PIC2701 

PIU3025 
NLBTST2 

PIR5101 
PIR5402 

PIU3018 
NLCELL0BATPRESZ 

PIR801 

PIU304 

NLCHRG0OK POCHRG0OK 

PIR5601 PITPAD1801 
PIU3014 NLCMPIN 

PIR601 

PITPAD1901 

PIU3015 

NLCMPOUT 

PIC4202 

PIR5202 PIU3016 
NLCOMP1 

PIC4402 
PIR5302 PIU3017 

NLCOMP2 

PIR701 

PIU305 

NLEN0OTG POEN0OTG 

PIC201 

PIC401 

PIC501 

PIC1201 PIC1301 PIC1401 PIC1501 

PIC1601 

PIC1701 PIC1801 PIC1901 PIC2001 PIC2101 PIC2201 PIC2301 

PIC2401 PIC2501 
PIC2802 PIC2902 

PIC3001 PIC3101 PIC3201 PIC3301 PIC3401 PIC3501 PIC3601 

PIC3701 
PIC3802 

PIC4002 

PIC4101 

PIC4201 

PIC4301 PIC4401 
PIC4501 

PIC4601 

PIQ140S PIQ150S 

PIR5401 
PIR5501 

PIR5602 

PIU3027 

PIU3033 

PIU502 PIU504 

PIQ120G 

PIU3031 
NLHIDRV1 

PIQ130G 

PIU3024 
NLHIDRV2 

PIC4602 PIR5502 PIU308 
NLIADPT 

PIR5001 PITPAD1501 PIU306 
NLILIM0HIZ 

PIC2901 
PIQ150G 

PIU3029 
NLLODRV1 

PIC2801 
PIQ140G 

PIU3026 
NLLODRV2 

PIC502 
PIR4901 

PIU301 

PIC1602 
PIQ120D PIR4002 

PIR4302 PIC3801 
PIC3902 

PIQ20D PIR4101 

PIR4502 

PIC4302 
PIR5201 

PIC4502 
PIR5301 

PITPAD1601 PIU309 

PITPAD1701 PIU3010 

PIU3012 
POI2C10SDA 

PIU3013 
POI2C10SCL 

PIR5701 

PIU3011 

NLP\R\O\C\H\O\T\ POP\R\O\C\H\O\T\ 

PIC4102 

PIR4702 

PIU3028 
NLREGN 

PIR4601 

PIU3019 
NLSRN 

PIR4501 

PIU3020 
NLSRP 

PIC2602 

PIL101 PIQ120S 

PIQ150D 

PIU3032 

NLSW1 

PIC2702 

PIL102 PIQ130S 

PIQ140D 

PIU3023 

NLSW2 

PIC402 

PIC1202 

PIC1702 PIC1802 PIC1902 PIC2002 PIC2102 PIC2202 PIC2302 

PIR4001 

PIR4202 

PIR4902 

PIU501 

PIC4001 PIR4701 

PIR5102 

PIU307 

NLVDDA 

PIC202 PIC3002 PIC3102 PIC3202 PIC3302 PIC3402 PIC3502 PIC3602 

PIQ20S PIQ130D 

PIU3022 

POCHRG0OK 
POEN0OTG 

POI2C10SCL 
POI2C10SDA 

POP\R\O\C\H\O\T\ 
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USB Type C PD 3.0 Lipo Charger

Microcontroller

1.0

ARK Electronics LLC
Alex R. Klimaj

10uF
C8

1uF
C9

0.1uF
C10

3.3V

GND

GND

RESET
BOOT

10K
R1

3.3V

I2C1_SCL
I2C1_SDA

3.3V

SWCLK
SWDIO

I2C1_SCL
I2C1_SDA

TPAD3

TPAD2
TPAD1

10K
R5

GND

TPAD6
TPAD7

TPAD4 3.3V

TPAD9
TPAD10

EN1 GND 2

OUT 3VDD4
U4

DNP
GND

0.1uF
C11

3.3V

GND

OSC_IN

OSC_IN

TPAD8

GND

EN_OTG

CHRG_OK

Microcontroller

STM32F030K6T6TR

BOOT0 31

PF0-OSC_IN2
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