
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

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

VC5
11

VC79

VC97

VC11
5

VC133

VC151

FUSE 38

BREG 37

REG1824

HDQ 28

SCL 26

ALERT 25

VC016

VSS 17

SRP18

NC19

SRN20

NC 44

TS121

TS222

TS3
23

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

CP1
46

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

TP9

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

REG2
REG2

BAT+

100k
R26

100V
D1

1

3
2

,4 Q1
FCX495TA

220
R9

220
R5

220
R6

220
R10

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
C26

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

CD

100V
D17

ALTERNATIVE BQ BAT
PIN SUPPLY ADDED 



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



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

BQ771807DPJR

VDD1

V52

V43

V34

V25

V16

VSS 7

OUT 8

PAD 9

U4

BQ771807DPJR

VDD
1

V52

V43

V3
4

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
R35

FBAT

TP25 TP26 TP27 TP28

TP23

TP22

TP34TP33

TP20

0

R46

0
R56

51
R55

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

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

V4
3

V34

V25

V1
6

VSS 7

OUT 8

PAD
9

U3

BQ771807DPJR

VDD1

V52

V4
3

V34

V25

V1
6

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

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
0.1uF
C32

0.1uF

C29

0.1uF

C30

0.1uF

C37

0.1uF

C38

0.1uF
C34

0.1uF
C36

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

10V
D8

1

2

3

4

1

2

3

4

J9

3

1

2

Q6

3

1

2

Q2

100V

D10

100V

D11

100V

D12

VSS

100V
D9

5.1k
R68

5.1k

R73

5.1k

R76

5.1k

R70

5.1k

R71

5.1k

R74

5.1k

R77

3

1

2

Q5

5.1k
R63

7.5k
R48

7.5k
R65



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

TPS76333DBVR

IN1

2

EN3 NC 4

OUT 5

GND

U14

VBUS 1

D- 2

D+ 3

ID 4

GND 5

6
7

8
11

10
9

J26
VBUS TP43

33R114

33R115

10k

R117

1

MP2MP1

2

MP3 MP4
S3

10k

R123

3.3V

3.3V

QGND

uC_HDQ

VBUS 3.3V

2.0k

R116

1.0M

R119

1.0M

R118

VUSB

VUSB

0.47uF

C67

0.47uF

C61

4

1
2
3

J29

TP44

1

2

3

Y1

VBUS

0.47uF

C69

330

R120

330

R121

330

R122

TP45
GND

P7.4/TB0.2
P7.5/TB0.3
P7.6/TB0.4

P7.7/TB0CLK/MCLK

1
2

J27

5
4

1
2
3

6
7

J24

QGND

QGNDQGND QGND

QGND

QGND

NT5

Net-Tie

QGND
PGND

U16U15

MSP430F5529IPN

P6.4/CB4/A4 1

P6.5/CB5/A5
2

P6.6/CB6/A6 3

P6.7/CB7/A7 4

P7.0/CB8/A125

P7.1/CB9/A136

P7.2/CB10/A14
7

P7.3/CB11/A158

P5.0/A8/VREF+/VEREF+9

P5.1/A9/VREF-/VEREF-10

AVCC111

P5.4/XIN12

P5.5/XOUT
13

AVSS1 14

P8.0 15

P8.1 16

P8.2
17

DVCC1
18

DVSS1
19

VCORE20

P1.0/TA0CLK/ACLK
21

P1.1/TA0.022

P1.2/TA0.123

P1.3/TA0.224

P1.4/TA0.325

P1.5/TA0.4
26

P1.6/TA1CLK/CBOUT27

P1.7/TA1.028

P2.0/TA1.1
29

P2.1/TA1.2 30

P2.2/TA2CLK/SMCLK 31

P2.3/TA2.0 32

P2.4/TA2.1 33

P2.5/TA2.2
34

P2.6/RTCCLK/DMAE0 35

P2.7/UCB0STE/UCA0CLK 36

P3.0/UCB0SIMO/UCB0SDA37

P3.1/UCB0SOMI/UCB0SCL38

P3.2/UCB0CLK/UCA0STE
39

P3.3/UCA0TXD/UCA0SIMO40

P3.4/UCA0RXD/UCA0SOMI41

P3.5/TB0.542

P3.6/TB0.643

P3.7/TB0OUTH/SVMOUT44

P4.0/PM_UCB1STE/PM_UCA1CLK 45

P4.1/PM_UCB1SIMO/PM_UCB1SDA 46

P4.2/PM_UCB1SOMI/PM_UCB1SCL
47

P4.3/PM_UCB1CLK/PM_UCA1STE 48

DVSS2 49DVCC250

P4.4/PM_UCA1TXD/PM_UCA1SIMO 51

P4.5/PM_UCA1RXD/PM_UCA1SOMI 52

P4.6/PM_NONE 53

P4.7/PM_NONE 54

P5.6/TB0.055

P5.7/TB0.156

P7.4/TB0.257

P7.5/TB0.358

P7.6/TB0.459

P7.7/TB0CLK/MCLK60

VSSU 61

PU.0/DP 62

PUR 63

PU.1/DM 64

VBUS65

VUSB66

V1867

AVSS2 68

P5.2/XT2IN69

P5.3/XT2OUT70

TEST/SBWTCK 71

PJ.0/TDO 72

PJ.1/TDI/TCLK 73

PJ.2/TMS 74

PJ.3/TCK 75

RST/NMI/SBWTDIO 76

P6.0/CB0/A0 77

P6.1/CB1/A1 78

P6.2/CB2/A2 79

P6.3/CB3/A3 80

U11

NT3

Net-Tie

NT4

Net-Tie

uC_HDQ

SCL2
SDA2
SMBC1
SMBD1

uC_SCL

uC_SDA

3.3V

10k
R109

10k
R110

U12 U13

5
4

1
2
3

J28

QGND

LED1

LED2

LED3

LED1
LED2
LED3

RST
TEST

DP
DM

PUR

RST
TEST

DM

DP

PUR

uC_HDQ

Green

D14

Green

D15

Green

D16

10k
R111

uC_SPI_CLK

uC_SPI_CS
uC_SPI_MOSI

5
4

1
2
3

6
7
8
9
10
11

J25

PBC11SAAN

uC_SPI_CLK

uC_SPI_CS
uC_SPI_MOSI
uC_SPI_MISO_B

uC_SPI_CS
uC_SPI_CLK
uC_SPI_MOSI
uC_SPI_MISO_B

GND
4

B2 6
B1 7

DIR
5

A12

A23

VCCA1 VCCB 8

SN74LVC2T45DCTR

U10

QGND

uC_SPI_MISO_A uC_SPI_MISO_B

Level Translation for digital 
signals from device to uC

0.1uF
C66

0.1uF
C60

0.1uF
C68

0.1uF
C58

0.1uF
C65

0.1uF
C62

10µF
C63

10µF
C64

2200pF
C70

REG1 3.3V

0
R113

QGND

0.1uF
C59

QGND

REG1

SCL2
SDA2
SMBC1
SMBD1

P4_2

P4_3

P4_3
P4_2

0
R112

QGND

TP42
P4_2


