
1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

2P

1P

1N

4P

3P

BAT

VSS

VSS

VSS

VSS

GND

SRP SRN

6P

5P

20.0
R3

TP14

100
R27

100
R28

TP12

0.001

R30

t°

RT1

VC6
VC5
VC4
VC3
VC2
VC1

SRP

SRN

TS2

PACK

DSG

PCHG

CHG

FUSE

NT1
Net-Tie

7P

100

R1

TP18

TP19
BAT-

GND

20.0

R2

TP2

VSS

PDSG

VC0

VC7

REG1

2.2uF
C25

BAT-

1P

2P

3P

4P

5P

6P

TP5

TP10

VSS

GND
TP15

0.47uF
C3

41
32

S1

0

R15
DNP

VSS

GND
TP16

VSS

GND
TP17

PGND

LD

1
2
3

J7

10k
R29

TP11

TS1

TS2

20.0
R4

20.0

R7

20.0

R8

20.0

R11

20.0

R12

20.0

R13

CHG

DSG

PACK

LD

PCHG

PDSG

FUSE

VSS VSS

10k
R20

TP13

TP4

VSS

TP7

REG1

VSS

Input
72V 6A

7P

CD

WAKE

4
1

3
2

S2

RESET

TP3

BREG

REGIN

LD 41

VC115

SDA 27

VC1648

CHG 45

VC313

VC511

VC79

VC97

VC115

VC133

VC151

FUSE 38

BREG 37

REG1824

HDQ 28

SCL 26

ALERT 25

VC016

VSS 17

SRP18

NC19

SRN20

NC 44

TS121

TS222

TS323

DSG 43
BAT47

CFETOFF 29

DFETOFF 30

DCHG 31

DDSG 32

RST_SHUT 33

REG2 34

REG1 35

REGIN 36

PACK 42

PDSG 39

PCHG 40

VC214

VC412

VC610

VC88

VC106

VC124

VC142

CP146

bq76952PFBT

U1

VC14
VC13
VC12
VC11
VC10
VC9
VC8

VC15
VC16

20.0

R16
20.0

R14

20.0

R17

20.0

R18

20.0

R19

20.0

R21

20.0

R22

20.0

R23

20.0
R24

13P

12P

11P

15P

14P

16P

9P

8P

10P

8P

9P

10P

11P

12P

13P

14P

15P

16P

t°

RT2
VSS

VSS

TP8

REG2

VSS

CFETOFF

HDQ

ALERT

SDA
SCL

TS2
REGIN
REG1

VSS

VSS

REG1

DFETOFF

DDSG
DCHG

VSS

VSS

DDSG

DCHG

DFETOFF

EXTTS2

1
2
3

J6

10k
R25

REG1

VSS

TP1

DNP

TP9
DNP

RST_SHUT

5
4

1
2
3

6
J5

EXTTS2

RST_SHUT

CFETOFF

CFETOFF

CFETOFF

0.01uF
C20

1uF

C12

0.1uF

C28

5
4

1
2
3

J2

REG2REG2

BAT+

100k
R26

100V
D1

1

3
2,

4 Q1
FCX495TA

220
R9

220
R5

220
R6DNP

220
R10DNP

1uF

C15

1

2

3

4

5

1

2

3

4

5

J3

1

2

3

4

5

6

1

2

3

4

5

6

J4

1

2

3

4

5

6

1

2

3

4

5

6

J1

100V
D21uF

C1

VSS

100pF
C2

0.01uF
C26DNP

100pF

C27

TP6

VSS

1uF
C71

22nF
C13

220nF
C24

220nF
C23

220nF
C22

220nF
C21

220nF
C19

220nF
C18

220nF
C11

220nF
C17

220nF
C16

220nF
C14

220nF
C10

220nF
C9

220nF
C8

220nF
C7

220nF
C6

220nF
C5

220nF
C4

PIC101 

PIC102 
COC1 

PIC201 

PIC202 
COC2 

PIC301 

PIC302 
COC3 

PIC401 

PIC402 
COC4 

PIC501 

PIC502 
COC5 

PIC601 

PIC602 
COC6 

PIC701 

PIC702 
COC7 

PIC801 

PIC802 
COC8 

PIC901 

PIC902 
COC9 

PIC1001 

PIC1002 
COC10 

PIC1101 

PIC1102 
COC11 

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 

PIC7101 

PIC7102 
COC71 

PID101 PID102 

COD1 

PID201 
PID202 

COD2 

PIJ101 

PIJ102 

PIJ103 

PIJ104 

PIJ105 

PIJ106 

COJ1 

PIJ201 

PIJ202 

PIJ203 

PIJ204 

PIJ205 

COJ2 

PIJ301 

PIJ302 

PIJ303 

PIJ304 

PIJ305 

COJ3 

PIJ401 

PIJ402 

PIJ403 

PIJ404 

PIJ405 

PIJ406 

COJ4 

PIJ501 

PIJ502 

PIJ503 

PIJ504 

PIJ505 

PIJ506 

COJ5 

PIJ601 

PIJ602 

PIJ603 

COJ6 

PIJ701 

PIJ702 

PIJ703 

COJ7 

PINT101 

PINT102 
CONT1 

PIQ101 

PIQ102 

PIQ103 

PIQ104 COQ1 

PIR101 PIR102 
COR1 

PIR201 PIR202 
COR2 

PIR301 PIR302 
COR3 

PIR401 PIR402 
COR4 

PIR501 

PIR502 
COR5 

PIR601 

PIR602 
COR6 

PIR701 PIR702 
COR7 

PIR801 PIR802 
COR8 

PIR901 

PIR902 
COR9 

PIR1001 

PIR1002 
COR10 

PIR1101 PIR1102 
COR11 

PIR1201 PIR1202 
COR12 

PIR1301 PIR1302 
COR13 

PIR1401 PIR1402 
COR14 

PIR1501 PIR1502 
COR15 

PIR1601 PIR1602 
COR16 

PIR1701 PIR1702 
COR17 

PIR1801 PIR1802 
COR18 

PIR1901 PIR1902 
COR19 

PIR2001 

PIR2002 

COR20 

PIR2101 PIR2102 
COR21 

PIR2201 PIR2202 
COR22 

PIR2301 PIR2302 
COR23 

PIR2401 PIR2402 COR24 

PIR2501 

PIR2502 

COR25 

PIR2601 

PIR2602 
COR26 

PIR2701 

PIR2702 
COR27 

PIR2801 

PIR2802 
COR28 

PIR2901 

PIR2902 
COR29 

PIR3001 PIR3002 
COR30 

PIRT101 

PIRT102 

CORT1 

PIRT201 

PIRT202 

CORT2 

PIS101 

PIS102 PIS103 

PIS104 

COS1 

PIS201 PIS202 

PIS203 PIS204 
COS2 

PITP101 

COTP1 

PITP201 
COTP2 

PITP301 
COTP3 

PITP401 
COTP4 

PITP501 COTP5 

PITP601 
COTP6 

PITP701 COTP7 

PITP801 

COTP8 

PITP901 
COTP9 

PITP1001 COTP10 

PITP1101 

COTP11 PITP1201 

COTP12 

PITP1301 

COTP13 

PITP1401 

COTP14 

PITP1501 

COTP15 

PITP1601 

COTP16 

PITP1701 

COTP17 

PITP1801 

COTP18 

PITP1901 
COTP19 

PIU101 

PIU102 

PIU103 

PIU104 

PIU105 

PIU106 

PIU107 

PIU108 

PIU109 

PIU1010 

PIU1011 

PIU1012 

PIU1013 

PIU1014 

PIU1015 

PIU1016 

PIU1017 

PIU1018 

PIU1019 

PIU1020 

PIU1021 

PIU1022 

PIU1023 

PIU1024 PIU1025 

PIU1026 

PIU1027 

PIU1028 

PIU1029 

PIU1030 

PIU1031 

PIU1032 

PIU1033 

PIU1034 

PIU1035 

PIU1036 

PIU1037 

PIU1038 

PIU1039 

PIU1040 

PIU1041 

PIU1042 

PIU1043 

PIU1044 

PIU1045 PIU1046 

PIU1047 

PIU1048 

COU1 



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

200
R104

200
R105

200
R106

200
R107

200
R108

200
R103

200
R102

7P
6P
5P
4P
3P
2P
1P

BAT-

1 2
3 4
5 6
7 8
9 10

11 12
13 14
15
17
19

16
18
20

J23

PEC10DAAN

1 2
3 4
5 6
7 8
9 10

11 12

J14

PEC06DAAN

10P
9P
8P

13P
12P
11P

16P
15P
14P

200
R101

200
R100

200
R98

200
R96

200
R95

200
R93

200
R90

200
R88

200
R87

Cell Simulator - Populate 
shunts to use cell simulator 
if not connecting a battery.

ALERT

SCL

SDA

HDQ

CFETOFF

External I2C Connection

4

1
2
3

J17

PACK-

SDA
SCL

5
4

1
2
3

J22

External SPI Connections / HDQ

SPI_MISO
SPI_MOSI / HDQ

SPI_CLK
SPI_CS
PACK-

PGND

E6E5E4E3
U9U8U7U6

PGND

Multi-function Pins for External Communication
   --------------------------------------------------------------
   CFETOFF / SPI_CS
   HDQ / SPI_MOSI
   SDA / SPI_MISO
   SCL / SPI_SCLK
   ALERT / HDQ

1
2
3

J11

REG1
10kR94

10kR97
REG1

REG1
10kR92 1

2

J12

REG1
10kR89

VSS

1
2

J15

1
2

J18

1
2

J20
10kR99

REG1

TP37

TP38

TP39

TP40

TP41

uC_SPI_CS

1
2
3

J13

uC_SPI_MOSI

uC_HDQ

uC_SPI_MISO_A

uC_SDA

uC_SPI_CLK

uC_SCL

uC_HDQ

Pull-up / 
pull-down 
selection

uController 
interface type 
selection

1
2

J10

1
2

J21

100k R91

EXT_SPIMISO_SDA

EXT_SPI_MOSI_HDQ

EXT_SPI_CS

EXT_SPICLK_SCL

1
2
3

J16

1
2
3

J19

PIE301 

PIE302 

COE3 

PIE401 

PIE402 

COE4 

PIE501 

PIE502 

COE5 

PIE601 

PIE602 

COE6 

PIJ1001 

PIJ1002 

COJ10 

PIJ1101 

PIJ1102 

PIJ1103 

COJ11 

PIJ1201 

PIJ1202 

COJ12 
PIJ1301 

PIJ1302 

PIJ1303 

COJ13 
PIJ1401 PIJ1402 

PIJ1403 PIJ1404 

PIJ1405 PIJ1406 

PIJ1407 PIJ1408 

PIJ1409 PIJ14010 

PIJ14011 PIJ14012 

COJ14 

PIJ1501 

PIJ1502 

COJ15 
PIJ1601 

PIJ1602 

PIJ1603 

COJ16 

PIJ1701 

PIJ1702 

PIJ1703 

PIJ1704 

COJ17 

PIJ1801 

PIJ1802 

COJ18 
PIJ1901 

PIJ1902 

PIJ1903 

COJ19 

PIJ2001 

PIJ2002 

COJ20 

PIJ2101 

PIJ2102 

COJ21 

PIJ2201 

PIJ2202 

PIJ2203 

PIJ2204 

PIJ2205 

COJ22 

PIJ2301 PIJ2302 

PIJ2303 PIJ2304 

PIJ2305 PIJ2306 

PIJ2307 PIJ2308 

PIJ2309 PIJ23010 

PIJ23011 PIJ23012 

PIJ23013 PIJ23014 

PIJ23015 PIJ23016 

PIJ23017 PIJ23018 

PIJ23019 PIJ23020 

COJ23 

PIR8701 

PIR8702 
COR87 

PIR8801 

PIR8802 
COR88 

PIR8901 PIR8902 
COR89 

PIR9001 

PIR9002 
COR90 

PIR9101 PIR9102 
COR91 

PIR9201 PIR9202 
COR92 

PIR9301 

PIR9302 
COR93 

PIR9401 PIR9402 
COR94 

PIR9501 

PIR9502 
COR95 

PIR9601 

PIR9602 
COR96 

PIR9701 PIR9702 
COR97 

PIR9801 

PIR9802 
COR98 

PIR9901 PIR9902 
COR99 

PIR10001 

PIR10002 
COR100 

PIR10101 

PIR10102 
COR101 

PIR10201 

PIR10202 
COR102 

PIR10301 

PIR10302 
COR103 

PIR10401 

PIR10402 
COR104 

PIR10501 

PIR10502 
COR105 

PIR10601 

PIR10602 
COR106 

PIR10701 

PIR10702 
COR107 

PIR10801 

PIR10802 
COR108 

PITP3701 
COTP37 

PITP3801 
COTP38 

PITP3901 
COTP39 

PITP4001 
COTP40 

PITP4101 
COTP41 

PIU601 

PIU602 

COU6 

PIU701 

PIU702 

COU7 

PIU801 

PIU802 

COU8 

PIU901 

PIU902 

COU9 



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

CHG
DSG

FUSEPIN

FUSE

VSS

PGND

VSS

Red
D3

FUSE

10k
R57

10M
R51

10M
R43

10M
R50

5.1k
R59

5.1k

R82

20k
R66

100

R67

20k

R79

1

10M
R42

1

2

3

F1

SFK-3030

DNP

BQ771807DPJR

VDD1

V52

V43

V34

V25

V16

VSS 7

OUT 8

PAD 9

U4

BQ771807DPJR

VDD1

V52

V43

V34

V25

V16

VSS 7

OUT 8

PAD 9

U5

1.0k

R78

1.0k

R69

5.1k
R61

5.1k
R62

5.1k
R64

16V
D4

10M
R35DNP

FBAT

TP25 TP26 TP27 TP28

TP23

TP22

TP34TP33

TP20

0

R46
DNP

0
R56

51
R55DNP

40V
D13

16V
D6

16V
D5

7P

6P

5P

4P

3P

2P

1P

100

R81

1.0k

R75
1.0k

R72

TP30 TP31

TP29

TP24

TP21

TP32

TP35

100V
D7

PACK-

PACK+

PGND

PACK-

PACK+

E2

PGND

1
2

J8

DNP

E1

CPACK+
CPACK+

PACK

LD
DSG

PDSGPCHGCHG

FUSE

PCHG PDSG

PACK LD

Output
6A max

D3, R45, and R48 are not required in design, but used to simulate fuse blown condition.1

CD

NT2

Net-Tie CPACK+

PACK+

TP36

PGND

BQ771807DPJR

VDD1

V52

V43

V34

V25

V16

VSS 7

OUT 8

PAD 9

U3

BQ771807DPJR

VDD1

V52

V43

V34

V25

V16

VSS 7

OUT 8

PAD 9

U2

8P

1.0k

R86

1.0k

R83

1.0k

R85
1.0k

R84

1.0k

R54

1.0k

R47

1.0k

R53
1.0k

R49

1.0k

R37

1.0k

R32

1.0k

R36
1.0k

R34

11P

10P

9P

12P

15P

14P

13P

16P

100

R41

100

R31

20k

R58

20k

R38

4

7,8 1,2,3
5,6,

Q7

DNP

4

7,81,2,3
5,6,

Q8

4

7,8 1,2,3
5,6,

Q9

10M
R52

BAT+

13V-27V (2-4 cells + VOUT)

13V-47V (2-8 cells + VOUT)

13V-67V (2-12 cells + VOUT)

7.5k
R45

4

7,
8

1,
2,

3
5,

6, Q12
SI7898DP-E3

4

7,81,2,3
5,6,

Q3

DNP

0.1uF
C32

0.1uF

C29
DNP

0.1uF

C30
DNP

0.1uF

C37

0.1uF

C38

0.1uF
C34DNP

0.1uF
C36DNP

0.1uF
C42

0.1uF
C45

Desired voltage to Q11 Gate: <12V, >5V

0.1uF
C41

0.1uF
C49

0.1uF
C54

0.1uF
C47

0.1uF
C31

0.1uF
C33

0.1uF
C35

0.1uF
C39

0.1uF
C40

0.1uF
C43

0.1uF
C44

0.1uF
C46

0.1uF
C48

0.1uF
C50

0.1uF
C51

0.1uF
C52

0.1uF
C53

0.1uF
C55

0.1uF
C56

0.1uF
C57

4.7k

R40

4.7k

R39

Q10
3

1

2

Q13

3

1

2

Q11

3

1

2

Q4

27k

R80

62k

R60

95.3k

R44

4.7k

R33
DNP

10V
D8

1

2

3

4

1

2

3

4

J9

3

1

2

Q6

3

1

2

Q2

DNP

100V
D10

DNP

100V
D11

DNP

100V
D12

DNP

VSS

100V
D9

5.1k
R68

5.1k

R73

5.1k

R76

5.1k

R70
DNP

5.1k

R71
DNP

5.1k

R74

5.1k

R77

3

1

2

Q5

5.1k
R63

7.5k
R48

7.5k
R65

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 

PIC4701 

PIC4702 
COC47 

PIC4801 

PIC4802 
COC48 

PIC4901 

PIC4902 
COC49 

PIC5001 

PIC5002 
COC50 

PIC5101 

PIC5102 
COC51 

PIC5201 

PIC5202 
COC52 

PIC5301 

PIC5302 
COC53 

PIC5401 

PIC5402 
COC54 

PIC5501 

PIC5502 
COC55 

PIC5601 

PIC5602 
COC56 

PIC5701 

PIC5702 
COC57 

PID301 

PID302 
COD3 

PID401 
PID402 

COD4 

PID501 
PID502 

COD5 

PID601 
PID602 

COD6 

PID701 

PID702 
COD7 

PID801 
PID802 

COD8 

PID901 
PID902 

COD9 

PID1001 
PID1002 COD10 

PID1101 
PID1102 COD11 

PID1201 
PID1202 COD12 

PID1301 PID1303 

COD13 

PIE101 

PIE102 

COE1 

PIE201 

PIE202 

COE2 

PIF101 

PIF102 

PIF103 

COF1 

PIJ801 

PIJ802 

COJ8 

PIJ901 

PIJ902 

PIJ903 

PIJ904 

COJ9 

PINT201 PINT202 

CONT2 

PIQ201 

PIQ202 PIQ203 

COQ2 

PIQ301 PIQ302 PIQ303 

PIQ304 

PIQ305 PIQ306 PIQ307 PIQ308 PIQ309 

COQ3 

PIQ401 

PIQ402 

PIQ403 
COQ4 

PIQ501 
PIQ502 PIQ503 

COQ5 

PIQ601 
PIQ602 PIQ603 

COQ6 

PIQ701 PIQ702 PIQ703 

PIQ704 

PIQ705 PIQ706 PIQ707 PIQ708 PIQ709 

COQ7 

PIQ801 PIQ802 PIQ803 

PIQ804 

PIQ805 PIQ806 PIQ807 PIQ808 PIQ809 

COQ8 

PIQ901 PIQ902 PIQ903 

PIQ904 

PIQ905 PIQ906 PIQ907 PIQ908 PIQ909 

COQ9 

PIQ1001 

PIQ1002 

PIQ1003 
COQ10 

PIQ1101 

PIQ1102 

PIQ1103 
COQ11 

PIQ1201 PIQ1202 PIQ1203 
PIQ1204 

PIQ1205 PIQ1206 PIQ1207 PIQ1208 PIQ1209 COQ12 

PIQ1301 

PIQ1302 

PIQ1303 
COQ13 

PIR3101 PIR3102 
COR31 

PIR3201 PIR3202 
COR32 

PIR3301 PIR3302 
COR33 

PIR3401 PIR3402 
COR34 

PIR3501 

PIR3502 
COR35 

PIR3601 PIR3602 
COR36 
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