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Simplified BMS Rev3.0
Subscale Power Distribution + "Battery Management" Board
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100% quality guaranteed or your money back
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PIR5301 
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COR93 
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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 

PITP4601 

COTP46 

PITP4701 

COTP47 

PITP4801 

COTP48 

PITP5301 

COTP53 

PIU801 

PIU802 

PIU803 

PIU804 

PIU805 

COU8 

PIU901 

PIU902 

PIU903 

PIU904 

PIU905 

PIU906 

PIU907 

PIU908 

PIU909 

PIU9010 

PIU9011 

PIU9012 

PIU9013 

PIU9014 

PIU9015 

PIU9016 
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PIU9021 

PIU9022 

PIU9023 
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PIU9026 

PIU9027 
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PIU9029 

PIU9030 

PIU9031 

PIU9032 

PIU9033 

PIU9034 

PIU9035 

PIU9036 

PIU9037 

PIU9038 

PIU9039 

PIU9040 

PIU9041 

PIU9042 

PIU9043 

PIU9044 

PIU9045 

PIU9046 

PIU9047 

PIU9048 

COU9 

PIU2201 

PIU2202 
PIU2203 

PIU2204 

PIU2205 COU22 

PIU2301 

PIU2302 
PIU2303 

PIU2304 

PIU2305 COU23 

PIU2401 

PIU2402 
PIU2403 

PIU2404 

PIU2405 COU24 

PIC4101 

PIC4501 

PIC4601 

PIC4801 

PIC8801 

PIC9001 

PIC9101 

PIC9301 

PIR5301 

PIR5401 

PIR5501 

PIR5701 

PIR9201 

PIR10201 

PIU801 

PIU804 

PIU9015 

PIU9046 

PIU2205 
PIU2305 

PIU2405 

PO03V3 

PIC4301 PIC4401 PID1303 
PIU9048 

PO05V 

PO024V 
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PIC4202 

PIC4302 PIC4402 
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PIC4602 

PIC4802 

PIC8802 
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PID1402 PID1502 PID1602 

PIJ401 

PIJ501 

PIJ601 
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PIR10502 PIR10602 
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PIU805 

PIU901 
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PIU9047 

PIU2202 
PIU2302 

PIU2402 

POGND 

PIU9033 
NLIsns05V POIsns05V 
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PIJ602 
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NLNTC10REF 
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PIJ502 

PIR10202 
PIR10301 
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PIR10501 
NLNTC20REF 
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PITP5301 
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PIJ402 

PIR5402 PIR9501 
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NLNTC30SNS 
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PIR4602 

PITP4601 

PIU9025 
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PIU9032 
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POVsns05V 

PIU9030 
NLVsns024V 

POVsns024V 

PIU9028 
NLVsns0BAT POVsns0BAT 

PIU9029 
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PO05V 

PO024V 

POCS0BMS 

POCS0DS 

POGND 

POIsns05V 

POIsns024V 

POIsns0BAT0CHG 

POMC0MISO 
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GND

+5VSCLK

MC-MOSI

MC-MISO

CS-EC
CS-PRP

CS-AVS
CS-BMS

CS-EC

MC-MISO
SCLK

MC-MOSI

CS-PRP

CS-AVS
CS-BMS

+5V

GND

+5V

GND
9 8 7 6

5 4 3 2 1

10

SCRx
MOLEX_0430451000

GND

+5VSCLK

MC-MOSI

MC-MISO

CS-EC
CS-PRP

CS-AVS
CS-BMS

9 8 7 6

5 4 3 2 1

10

SCTx
MOLEX_0430451000

5V bus - expect 4A 
steady state (max)

Assembly Note: 26AWG wire

PISCRx01 PISCRx02 PISCRx03 PISCRx04 PISCRx05 

PISCRx06 PISCRx07 PISCRx08 PISCRx09 PISCRx010 
COSCRx 

PISCTx01 PISCTx02 PISCTx03 PISCTx04 PISCTx05 

PISCTx06 PISCTx07 PISCTx08 PISCTx09 PISCTx010 
COSCTx 

PISCRx06 PISCTx06 
PO05V 

PISCRx04 PISCTx04 
NLCS0AVS 

POCS0AVS 

PISCRx03 PISCTx03 

NLCS0BMS POCS0BMS 

PISCRx07 PISCTx07 

NLCS0EC 
POCS0EC 

PISCRx08 PISCTx08 

NLCS0PRP 
POCS0PRP 

PISCRx01 PISCRx02 PISCTx01 PISCTx02 
POGND 

PISCRx010 PISCTx010 
NLMC0MISO POMC0MISO 

PISCRx05 PISCTx05 
NLMC0MOSI 

POMC0MOSI 

PISCRx09 PISCTx09 

NLSCLK POSCLK 

PO05V 

POCS0AVS 
POCS0BMS 

POCS0EC 
POCS0PRP 

POGND 

POMC0MISO 

POMC0MOSI 

POSCLK 
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Constant Current Battery Charger
BOOT 1VIN2

EN3

RT/CLK4

FB 5

COMP6

GND 7

SW 8

GND (PAD) 9

U11

TI_TPS54560B-Q1

47uF

1
2

C51

GND

2
1

15K4
R61

10nF

1
2

C61

GND
GND

47uH
1 2L4

10uF1
2

2220

C54

47uF

1
2

C55

GND

GNDGNDGND

DC bias derating: 6uF@30Vin
100nF

1 2
C50

10uF1
2

2220

C53
10uF1

2

2220

C52

fsw=200kHz

CC-EN

CC-COMP

CC-FREQ

GND

47uF

1
2

C56

GND

10uF1
2

2220

C57
10uF1

2

2220

C58
10uF1

2

2220

C59

GND

CC-SW

CC-BOOT

27V-36V -> 3A buck converter
DCM boundary ~100mAout

3.01Aout

want fco~20kHz
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ug
h? 1

2

D18

D
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D
E

S
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C
_B

56
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-1
3-

F

GND

+36V

V
S

5
G

N
D

2

1

IN- 4

IN+ 3

U15
TI_INA293A2IDBVR

GND

+3V3

BW=1.3MHz
G=50mV/A

+3V3

GND

100nF1
2

C63

+3V3

GND

100nF1
2

C65

+3V3

GND

4 V
+

5

IN+ 1

IN- 3

V-
2

U13
TI_TLV9351IDCKR

2
1

10K
R68

GND

INA293 specs:

G=5.32

regulates to 0.8V

2
1

499K
R62

150pF

1
2

C60

Converter feedback - send current instead of voltage

Battery Charge Enable

1V
+

5

IN+3

IN-4

V-
2

U16

TI_TLV3201AIDBVR

8S Li-ion CC ONLY battery charging
Disable CC charging when battery reaches full voltage (33.6V)

+3V3

GND

G
AT

E
1

SO
U

R
CE

2

N
C

3

IN4

SHDN5

V
SS

6

N
C

7
O

U
T

8

U12

A
D

_L
TC

43
59

H
S8

4

1

3

Q5

ONSEMI_FDD5612

1 2
47V

D17

1 2
12V

D19

100nF1
2

C62

2
1

1K
R63

GND

1
2

47V
D20

Ideal Diode to prevent backcharge of CC buck from battery

2
1

10K
1%

R76

2
1

R73

2
1

1K
R69

2
1

24K9
R72

2
1

1K
R71

GND

+3V3

100nF

1
2

C68

3.054V

21 10KR70

2
1

3
Q6
ON_2N7002

GND

CC-EN

G=268mV/A

GND

15nF

1
2

C64

GND

always enabledVIN

+36V

+3V3

+3V3

GND

GND

VOUT

VBAT

21
0R

R77

Vsns-BAT

buffered 100k/10k resistor divider from CELL8

1V
+

5

IN+3

IN-4

V-
2

U17

TI_TLV3201AIDBVR

+3V3

GND

21 10KR74

Vsns-BAT

Vsns-UMB

1 2
D21

1 2
D22

+36V

21
1K

R75

21
1K

R66

Disable CC charging when battery is powering the stack (VBAT > Vumb)

2 V
+

5
V-

3

4

U18
TI_SN74LVC1G17MDBVREP

GND

+3V3

GND

+3V3

CC-BUCK-FB

2
1

10K
R67

GND

2
1

10K
R79

GND

100nF1
2

C67

+3V3

GND

100nF1
2

C73

+3V3

GND

100nF1
2

C70

+3V3

GND

Isns-BAT-CHG

unbuffered 100k/10k resistor divider from umbilical input

22pF1
2

C72

GND

Isns-BAT-CHG

100nF1
2

C69

+3V3

GND

2
1

1K
R78

GND

4 V
+

5

IN+ 1

IN- 3

V-
2

U14
TI_TLV9351IDCKR

21
24K9

R65
G=3.49

G=928mV/A

2pF
1 2

C66

BW=658kHz
BW=1.4MHz

43K2 21 R64

decoupling OUT pin

2.5uA pullup

Watch item: low amp bandwidth compared to fsw

100nF1
2

C71

+3V3

GND

TP60 TP61

TP62 TP63

TP64

TP68

TP65

TP75

1m

41

2 3

R60

2 1
1K

R111

100nF

1
2 50V

C92

GND

TP67

Minimize loop area 
with ceramic input 
capacitance

Place ceraminc caps 
closest to IC

Minimze loop area 
between frequency 
set resistor and IC

place close to 
OUT pin

place close to 
SHDN pin

PIC5001 PIC5002 

COC50 
PIC5101 

PIC5102 
COC51 

PIC5201 

PIC5202 
COC52 

PIC5301 

PIC5302 
COC53 

PIC5401 

PIC5402 
COC54 

PIC5501 

PIC5502 
COC55 

PIC5601 

PIC5602 
COC56 

PIC5701 

PIC5702 
COC57 

PIC5801 

PIC5802 
COC58 

PIC5901 

PIC5902 
COC59 

PIC6001 

PIC6002 
COC60 

PIC6101 

PIC6102 
COC61 

PIC6201 

PIC6202 
COC62 

PIC6301 

PIC6302 
COC63 

PIC6401 

PIC6402 
COC64 

PIC6501 

PIC6502 
COC65 

PIC6601 PIC6602 

COC66 

PIC6701 

PIC6702 
COC67 

PIC6801 

PIC6802 
COC68 

PIC6901 

PIC6902 
COC69 

PIC7001 

PIC7002 
COC70 

PIC7101 

PIC7102 
COC71 

PIC7201 

PIC7202 
COC72 

PIC7301 

PIC7302 
COC73 

PIC9201 

PIC9202 
COC92 

PID1701 PID1702 

COD17 

PID1801 
PID1802 

COD18 

PID1901 PID1902 

COD19 

PID2001 
PID2002 

COD20 

PID2101 PID2102 

COD21 

PID2201 PID2202 

COD22 

PIL401 PIL402 

COL4 

PIQ501 

PIQ503 PIQ504 

COQ5 

PIQ601 

PIQ602 

PIQ603 
COQ6 

PIR6001 

PIR6002 PIR6003 
PIR6004 

COR60 

PIR6101 

PIR6102 

COR61 

PIR6201 

PIR6202 

COR62 

PIR6301 

PIR6302 

COR63 

PIR6401 PIR6402 

COR64 

PIR6501 PIR6502 

COR65 

PIR6601 PIR6602 

COR66 

PIR6701 

PIR6702 
COR67 

PIR6801 

PIR6802 
COR68 

PIR6901 

PIR6902 

COR69 

PIR7001 PIR7002 

COR70 

PIR7101 

PIR7102 

COR71 

PIR7201 

PIR7202 

COR72 

PIR7301 

PIR7302 

COR73 

PIR7401 PIR7402 

COR74 

PIR7501 PIR7502 

COR75 PIR7601 

PIR7602 

COR76 
PIR7701 PIR7702 

COR77 

PIR7801 

PIR7802 

COR78 

PIR7901 

PIR7902 
COR79 

PIR11101 PIR11102 

COR111 

PITP6001 

COTP60 

PITP6101 

COTP61 

PITP6201 

COTP62 
PITP6301 

COTP63 

PITP6401 

COTP64 
PITP6501 

COTP65 

PITP6701 

COTP67 

PITP6801 

COTP68 

PITP7501 

COTP75 

PIU1101 PIU1102 

PIU1103 

PIU1104 

PIU1105 

PIU1106 

PIU1107 

PIU1108 

PIU1109 

COU11 

PIU1201 PIU1202 

PIU1203 

PIU1204 

PIU1205 

PIU1206 PIU1207 

PIU1208 
COU12 

PIU1301 

PIU1302 
PIU1303 

PIU1304 

PIU1305 
COU13 

PIU1401 

PIU1402 
PIU1403 

PIU1404 

PIU1405 
COU14 

PIU1501 

PIU1502 

PIU1503 

PIU1504 

PIU1505 

COU15 

PIU1601 

PIU1602 

PIU1603 

PIU1604 

PIU1605 
COU16 

PIU1701 

PIU1702 

PIU1703 

PIU1704 

PIU1705 
COU17 

PIU1802 

PIU1803 

PIU1804 

PIU1805 

COU18 

PIC6302 

PIC6502 

PIC6702 

PIC6902 

PIC7002 

PIC7102 

PIC7302 

PIR6901 

PIU1305 PIU1405 
PIU1505 

PIU1605 

PIU1705 PIU1805 

PO03V3 

PIC5101 PIC5202 PIC5302 PIC5402 

PIR7301 

PIU1102 

POVIN 

PIC5001 PIU1101 
NLCC0BOOT 

PIC6601 

PIR6401 

PITP6501 

PIU1105 

PIU1304 PIU1401 
NLCC0BUCK0FB 

PIC6001 
PIR6101 

PIU1106 
NLCC0COMP 

PIQ602 
PIR7302 

PIR7601 

PIU1103 
NLCC0EN 

PIR6201 

PIU1104 
NLCC0FREQ 

PIC5002 

PID1802 
PIL401 PITP6001 PIU1108 

NLCC0SW 

PIC5102 PIC5201 PIC5301 PIC5401 

PIC5502 PIC5602 PIC5701 PIC5801 PIC5901 

PIC6002 

PIC6102 

PIC6301 

PIC6402 

PIC6501 

PIC6701 

PIC6802 PIC6901 

PIC7001 

PIC7101 

PIC7201 PIC7301 

PIC9202 

PID1801 

PIQ603 

PIR6202 

PIR6302 

PIR6701 
PIR6801 

PIR7202 

PIR7602 

PIR7802 PIR7901 

PIU1107 

PIU1109 

PIU1302 PIU1402 
PIU1502 

PIU1602 

PIU1702 PIU1803 

POGND 

PIC9201 
PIR11102 

PITP6701 NLIsns0BAT0CHG POIsns0BAT0CHG 

PIC5501 PIC5601 PIC5702 PIC5802 PIC5902 
PIL402 PIR6001 

PIC6101 

PIR6102 

PIC6201 PID2001 

PIR6301 

PIU1206 
PIC6401 
PIU1205 

PIC6602 

PIR6402 

PIR6802 

PITP6801 

PIU1303 

PIC6801 

PIR7102 

PIR7201 
PIU1604 

PIC7202 

PIU1704 POVsns0UMB 

PID1701 

PID1901 

PID2002 

PIQ503 PIR6004 

PIU1202 
PIU1204 

PID1902 

PIQ501 

PIU1201 

PID2101 

PIR7002 

PIU1601 PID2102 

PID2202 

PIR7801 
PIU1802 PID2201 

PIR7402 PITP7501 

PIU1701 PIQ601 PIR7702 

PIR7902 

PIR6002 

PITP6201 

PIU1503 

PIR6003 

PITP6301 

PIU1504 

PIR6501 

PIR11101 PIU1404 

PIR6502 

PIR6702 

PIU1403 

PIR6602 

PIR7001 

PIU1603 

PIR6902 

PIR7101 

PIR7401 

PIR7502 PIU1703 

PIR7701 PIU1804 

PITP6401 PIU1301 PIU1501 

PIU1203 PIU1207 

PIC6202 

PID1702 

PIQ504 PITP6101 

PIU1208 

POVOUT 

PIR6601 

PIR7501 

NLVsns0BAT POVsns0BAT 

PO03V3 

POGND 

POIsns0BAT0CHG 

POVIN 

POVOUT 

POVsns0BAT 

POVsns0UMB 
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MOLEX_430451801
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CELL2
CELL3
CELL4
CELL5
CELL6
CELL7
CELL8

TP1

TP2
TP3
TP4
TP5
TP6
TP7
TP8
TP9
TP10

Battery Input for 8S Li-ion battery
Cell0 net corresponds to kelvin sense BAT-
Cell8 net corresponds to kelvin sense BAT+
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	R12-1
	R12-2

	R13
	R13-1
	R13-2

	TP17
	TP17-1

	TP18
	TP18-1

	U1
	U1-1
	U1-2
	U1-3
	U1-4
	U1-5
	U1-6
	U1-7
	U1-8


	Nets
	+36V
	Pins
	D3-3
	Q2-4
	R6-2
	TP18-1

	Ports
	+36V


	GND
	Pins
	C1-1
	C2-2
	D8-2
	Q3-3
	R10-2
	R12-2
	R13-2

	Ports
	GND


	NetC2_1
	Pins
	C2-1
	R8-1


	NetC3_1
	Pins
	C3-1
	D6-2
	R11-1
	U1-8


	NetD5_1
	Pins
	D5-1
	D7-1


	NetR4_2
	Pins
	R4-2
	R9-1


	NetR5_2
	Pins
	R5-2
	R7-1
	R10-1


	NetR6_1
	Pins
	R6-1
	R11-2


	NetU1_3
	Pins
	U1-3


	NetU1_7
	Pins
	U1-7


	UMB-FUSED
	Pins
	D3-1
	D3-2
	D5-2
	F1-2
	Q1-4
	R3-1
	R4-1
	R5-1
	U1-4

	NetLabels
	UMB-FUSED


	UMB-IN
	Pins
	F1-1

	NetLabels
	UMB-IN

	Ports
	UMB-IN


	UMB-SW-CTRL
	Pins
	Q3-1
	R13-1

	NetLabels
	UMB-SW-CTRL

	Ports
	UMB-SW-CTRL


	UMB-SW-GATE
	Pins
	D4-2
	Q1-1
	Q2-1
	R8-2
	U1-1

	NetLabels
	UMB-SW-GATE


	UMB-SW-SHDN
	Pins
	Q3-2
	R9-2
	R12-1
	U1-5

	NetLabels
	UMB-SW-SHDN
	UMB-SW-SHDN


	UMB-SW-SOURCE
	Pins
	D4-1
	Q1-3
	Q2-3
	R3-2
	U1-2

	NetLabels
	UMB-SW-SOURCE
	UMB-SW-SOURCE


	UMB-SW-VSS
	Pins
	C3-2
	D6-1
	D7-2
	D8-1
	U1-6

	NetLabels
	UMB-SW-VSS


	Vsns-UMB
	Pins
	C1-2
	R7-2
	TP17-1

	NetLabels
	Vsns-UMB

	Ports
	Vsns-UMB



	Ports
	GND
	UMB-SW-CTRL
	VIN
	VOUT
	Vsns-UMB


	Components
	D1
	D1-1
	D1-2

	D2
	D2-1
	D2-2

	J1
	J1-1
	J1-2

	J2
	J2-1
	J2-2

	J3
	J3-1
	J3-2

	MH1
	MH1-1

	MH2
	MH2-1

	MH3
	MH3-1

	MH4
	MH4-1

	MH5
	MH5-1

	R1
	R1-1
	R1-2

	R2
	R2-1
	R2-2

	TP11
	TP11-1

	TP12
	TP12-1

	TP13
	TP13-1

	TP14
	TP14-1

	TP15
	TP15-1

	TP16
	TP16-1

	TP88
	TP88-1

	TP89
	TP89-1

	TP90
	TP90-1

	TP91
	TP91-1

	TP92
	TP92-1


	Nets
	+3V3
	Pins
	TP92-1


	+5V
	Pins
	D2-1
	TP91-1


	+24V
	Pins
	D1-1
	J2-2
	J3-2
	TP90-1


	+36V
	Pins
	TP89-1


	CS-BMS
	NetLabels
	CS-BMS


	CS-DS
	NetLabels
	CS-DS


	GND
	Pins
	J1-2
	J2-1
	J3-1
	MH1-1
	MH2-1
	MH3-1
	MH4-1
	MH5-1
	R1-2
	R2-1
	TP11-1
	TP12-1
	TP13-1
	TP14-1
	TP15-1
	TP16-1


	Isns-5V
	NetLabels
	Isns-5V
	Isns-5V


	Isns-24V
	NetLabels
	Isns-24V
	Isns-24V


	Isns-BAT-CHG
	NetLabels
	Isns-BAT-CHG
	Isns-BAT-CHG


	MC-MISO
	NetLabels
	MC-MISO


	MC-MOSI
	NetLabels
	MC-MOSI


	MISO-DS
	NetLabels
	MISO-DS


	MOSI-DS
	NetLabels
	MOSI-DS


	N00005
	N00006
	N00007
	N00008
	NetD1_2
	Pins
	D1-2
	R1-1


	NetD2_2
	Pins
	D2-2
	R2-2


	RST-DS
	NetLabels
	RST-DS


	SCLK
	NetLabels
	SCLK


	SCLK-DS
	NetLabels
	SCLK-DS


	TLM-PWR-CTRL
	NetLabels
	TLM-PWR-CTRL
	TLM-PWR-CTRL


	TLM-PWRGD
	NetLabels
	TLM-PWRGD
	TLM-PWRGD


	UMB-IN
	Pins
	J1-1
	TP88-1

	NetLabels
	UMB-IN
	UMB-IN


	UMB-SW-CTRL
	NetLabels
	UMB-SW-CTRL
	UMB-SW-CTRL


	Vsns-5V
	NetLabels
	Vsns-5V
	Vsns-5V


	Vsns-24V
	NetLabels
	Vsns-24V
	Vsns-24V


	Vsns-BAT
	NetLabels
	Vsns-BAT
	Vsns-BAT
	Vsns-BAT


	Vsns-UMB
	NetLabels
	Vsns-UMB
	Vsns-UMB
	Vsns-UMB






