
1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

D D

C C

B B

A A

Title

Number RevisionSize
D

Date: 11-23-2021 Sheet   of
File: C:\Altium projects\..\Cluster_Cranking_Sheet.SchDocDrawn By:

EN
A

B
LE

1

SYNC2

M/S3
RT4
SS5
TRK6
FB7

COMP8
AGND9

V
D

D
10

PG
O

O
D

11

ILIM 12PGND 13LDRV 14VBP 15SW 16HDRV 17BOOT 18VIN 19

U
V

LO
20

EP
21 IC6

TPS40170RGYR

1

3
2

Q9

1

3
2

Q10

1

3
2

Q11

1

3
2

Q12

1

3
2

Q13

1

3
2

Q14

1

3
2

Q15
1

3
2

Q7

1
2

R79
10K

1
2

R80
10K

1
2

R85
10K

1
2

R81
10K

1
2

R82
10K

1
2

R83
10K

1
2

R86
10K

1
2

R78
10K

1
2

R65
909Ω ±0.1%

1
2

R661.82kΩ ±0.1%

1
2

R673.65kΩ ±1%

1
2

R687.32kΩ ±0.1%

1
2

R6914.7kΩ ±0.1%

1
2

R7029.4kΩ ±0.1%

1
2

R72
59kΩ ±0.1%

1
2

R73118kΩ ±0.1%

POWER_FILTER_48V_IN

1
2

C110
 470μF, 35V 

GND
GNDGNDGNDGND

1
2

D11
B360A-13-F

S_11
S_22
S_33
G4

D_1 5
D_2 6
D_3 7
D_4 8

Q5

CSD18503Q5A

S_11
S_22
S_33
G4

D_1 5
D_2 6
D_3 7
D_4 8

Q6

CSD18503Q5A

1
2

D12
B560C

1
2

D13
MBRA140T3G

1 2R52

 3.3Ω ±1%

1 2R50

 3.3Ω ±1%

1 2R51
 3.3Ω ±1%

GNDGNDGNDGND

L6

5.6uH, 25A

1
2

R54
3.3Ω ±1%

GND

1
2

C125
1nF, 50V

GND

Cranking_POWER

GND

1
2

R60
10k

GND

1
2 C130

10μF, 16V, ±10%

GND

1
2

C131
1μF, 50V, ±10%

GND

1
2

R45 0Ω ±1% 0.5W

1
2

R44200kΩ ±1%,0.125W

1
2

R58
10.5kΩ ±1%

GND

C128
1nF, 50V

C127
1nF, 50V

GND

1 2
C117

220nF, 50V., ±10%

GND

1
2

R59
27.4kΩ ±0.1

GND

GND
1 2R56

10K

1
2

C126
1μF, 16V, ±10%

GND

1
2

R55
10K

1 2R49

GND

1 2
C118100nF, 50V

GND

1 2
C119

10nF, 50V

1 2R53

 1.78kΩ ±1% 0.125W

1 2
C124

680pF, 100V ±5%

1
2

R57
4.32kΩ ±0.1%

GND

1 2R61

10K

1 2R63

261Ω ±0.1%

C132

22nF, 50V

1 2R62

49.9Ω ±1%

12 R47

10K

ENABLE_Cranking_P

GND

GND

1
2

R48
10K

GND

1
1

2
2

3
3

L5

10 uH 28 A 2.86 mOhms

Cluster_VID

Cluster_VID_0_P Cluster_VID_1_P Cluster_VID_2_P Cluster_VID_3_P Cluster_VID_4_P Cluster_VID_5_P Cluster_VID_6_P
Cluster_VID_7_P

GND GND GND GND GND GND GND GND

Cluster_VID

GNDGNDGNDGNDGNDGNDGNDGND

1

3
2

Q8

Cluster_VID_8_P

1
2

R84
10K

GND GND

12 R43

0

1 2R74

Cranking_POWER

ADC_Cranking_POWER

GND

1
2

R64

1
2

R76

1
2

R71232kΩ ±0.1

1 1

2 2

RT3

POWER_3V3

ADC_TEMP_Cranking

GND

1 2R77

15K

1
2

R75
4K7

H2

60x60x3mm

GND

1
2

C111
4.7μF, 100V

1
2

C112
4.7μF, 100V

1
2

C113
4.7μF, 100V

1
2

C114
4.7μF, 100V

C120
330uF, 50V

C121
330uF, 50V

1
2

C122
10μF, 50V

1
2

C123
10μF, 50V

1
2

C115
 470μF, 35V 

GND

S_11
S_22
S_33
G4

D_1 5
D_2 6
D_3 7
D_4 8

Q4

CSD18503Q5A

S_11
S_22
S_33
G4

D_1 5
D_2 6
D_3 7
D_4 8

Q3

CSD18503Q5A

C116
47pF, 50V

PIC11001 

PIC11002 

COC110 PIC11101 

PIC11102 
COC111 

PIC11201 

PIC11202 
COC112 

PIC11301 

PIC11302 
COC113 

PIC11401 

PIC11402 
COC114 

PIC11501 

PIC11502 

COC115 

PIC11601 
PIC11602 

COC116 

PIC11701 PIC11702 

COC117 

PIC11801 PIC11802 

COC118 

PIC11901 PIC11902 

COC119 

PIC12001 

PIC12002 COC120 

PIC12101 

PIC12102 COC121 
PIC12201 

PIC12202 
COC122 

PIC12301 

PIC12302 
COC123 

PIC12401 PIC12402 

COC124 

PIC12501 

PIC12502 
COC125 

PIC12601 
PIC12602 

COC126 
PIC12701 
PIC12702 

COC127 
PIC12801 
PIC12802 

COC128 

PIC13001 

PIC13002 COC130 PIC13101 

PIC13102 
COC131 

PIC13201 PIC13202 

COC132 

PID1101 

PID1102 
COD11 

PID1201 

PID1202 

COD12 

PID1301 

PID1302 
COD13 

PIH201 

COH2 

PIIC601 

PIIC602 

PIIC603 

PIIC604 

PIIC605 

PIIC606 

PIIC607 

PIIC608 

PIIC609 

PIIC6010 PIIC6011 

PIIC6012 

PIIC6013 

PIIC6014 

PIIC6015 

PIIC6016 

PIIC6017 

PIIC6018 

PIIC6019 

PIIC6020 PIIC6021 COIC6 

PIL501 PIL502 

PIL503 

COL5 

PIL601 PIL602 

COL6 

PIQ301 

PIQ302 

PIQ303 

PIQ304 

PIQ305 

PIQ306 

PIQ307 

PIQ308 

COQ3 

PIQ401 

PIQ402 

PIQ403 

PIQ404 

PIQ405 

PIQ406 

PIQ407 

PIQ408 

COQ4 

PIQ501 

PIQ502 

PIQ503 

PIQ504 

PIQ505 

PIQ506 

PIQ507 

PIQ508 

COQ5 

PIQ601 

PIQ602 

PIQ603 

PIQ604 

PIQ605 

PIQ606 

PIQ607 

PIQ608 

COQ6 

PIQ701 

PIQ702 

PIQ703 
COQ7 

PIQ801 

PIQ802 

PIQ803 
COQ8 

PIQ901 

PIQ902 

PIQ903 
COQ9 

PIQ1001 

PIQ1002 

PIQ1003 
COQ10 

PIQ1101 

PIQ1102 

PIQ1103 
COQ11 

PIQ1201 

PIQ1202 

PIQ1203 
COQ12 

PIQ1301 

PIQ1302 

PIQ1303 
COQ13 

PIQ1401 

PIQ1402 

PIQ1403 
COQ14 

PIQ1501 

PIQ1502 

PIQ1503 
COQ15 

PIR4301 PIR4302 

COR43 

PIR4401 

PIR4402 
COR44 

PIR4501 

PIR4502 
COR45 

PIR4701 PIR4702 

COR47 

PIR4801 

PIR4802 

COR48 

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 

PIR5801 

PIR5802 
COR58 

PIR5901 

PIR5902 
COR59 

PIR6001 

PIR6002 

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 PIR8001 

PIR8002 

COR80 

PIR8101 

PIR8102 

COR81 

PIR8201 

PIR8202 

COR82 

PIR8301 

PIR8302 

COR83 

PIR8401 

PIR8402 

COR84 PIR8501 

PIR8502 

COR85 
PIR8601 

PIR8602 

COR86 

PIRT301 

PIRT302 

CORT3 

PIR7402 

PIR7702 

PIC11602 

PIC12401 

PIIC607 

PIR5301 

PIR5702 

PIR6101 

PIR6301 

PIR6502 PIR6602 PIR6702 PIR6802 PIR6902 PIR7002 PIR7101 PIR7202 PIR7302 

PIQ901 

PIR7901 
PIQ1001 

PIR8001 

PIQ1101 

PIR8501 

PIQ1201 

PIR8101 

PIQ1301 

PIR8201 

PIQ1401 

PIR8301 

PIQ1501 

PIR8601 

PIQ701 

PIR7801 
PIQ801 

PIR8401 

PIC12002 PIC12102 PIC12201 PIC12301 

PIL602 

PIR6202 

PIR6402 

PIIC601 

PIR4702 

PIC11002 PIC11102 PIC11202 PIC11302 PIC11402 
PIC11502 

PIC11601 

PIC11801 

PIC12001 PIC12101 PIC12202 PIC12302 

PIC12502 

PIC12601 PIC12701 PIC12801 

PIC13002 
PIC13102 

PID1202 

PIH201 

PIIC609 

PIIC6013 

PIIC6021 

PIQ501 

PIQ502 

PIQ503 

PIQ601 

PIQ602 

PIQ603 

PIQ702 PIQ802 
PIQ902 PIQ1002 PIQ1102 PIQ1202 PIQ1302 PIQ1402 PIQ1502 

PIR4701 

PIR4901 

PIR5701 

PIR5801 
PIR5901 PIR6002 

PIR7602 

PIR7802 PIR7902 PIR8002 PIR8102 PIR8202 PIR8302 PIR8402 PIR8502 PIR8602 

PIRT302 

PIC11101 PIC11201 PIC11301 PIC11401 

PID1101 

PIL502 

PIQ305 

PIQ306 

PIQ307 

PIQ308 

PIQ405 

PIQ406 

PIQ407 

PIQ408 

PIR4302 

PIR4402 PIR4502 

PIR4801 

PIC11701 

PID1301 

PIIC6018 

PIC11702 

PID1102 

PID1201 

PIL601 

PIQ301 

PIQ302 

PIQ303 

PIQ401 

PIQ402 

PIQ403 

PIQ505 

PIQ506 

PIQ507 

PIQ508 

PIQ605 

PIQ606 

PIQ607 

PIQ608 

PIR5102 

PIR5402 

PIC11802 PIIC605 

PIC11901 PIR5302 PIC11902 

PIC12402 

PIIC608 

PIC12501 

PIR5401 

PIC12602 

PIIC6010 

PIR5502 
PIR5601 

PIC12702 

PIIC6012 

PIR5902 PIC12802 

PIIC6020 

PIR4401 

PIR5802 

PIC13001 

PID1302 

PIIC6015 

PIC13101 

PIIC6019 

PIR4501 

PIC13201 PIR6302 PIC13202 

PIR6102 PIR6201 

PIIC602 

PIIC603 

PIR4802 

PIIC604 

PIR4902 

PIIC606 

PIR5501 

PIIC6011 

PIR5602 

PIIC6014 PIR5201 

PIIC6016 PIR5101 

PIIC6017 PIR5001 

PIL503 

PIQ304 

PIQ404 

PIR5002 

PIQ504 

PIQ604 

PIR5202 

PIR6001 

PIQ703 

PIR7301 

PIQ803 

PIR7102 

PIQ903 

PIR6501 

PIQ1003 

PIR6601 

PIQ1103 

PIR6701 

PIQ1203 

PIR6801 

PIQ1303 

PIR6901 

PIQ1403 

PIR7001 

PIQ1503 

PIR7201 
PIR6401 

PIR7401 

PIR7601 
PIR7501 

PIR7701 PIRT301 

PIR7502 

PIC11001 
PIC11501 

PIL501 

PIR4301 


	Schematic Prints of Cluster_Cranking_Sheet.SchDoc("Selected Document")
	Cluster_Cranking_Sheet.SchDoc
	Components
	C110
	C110-1
	C110-2

	C111
	C111-1
	C111-2

	C112
	C112-1
	C112-2

	C113
	C113-1
	C113-2

	C114
	C114-1
	C114-2

	C115
	C115-1
	C115-2

	C116
	C116-1
	C116-2

	C117
	C117-1
	C117-2

	C118
	C118-1
	C118-2

	C119
	C119-1
	C119-2

	C120
	C120-1
	C120-2

	C121
	C121-1
	C121-2

	C122
	C122-1
	C122-2

	C123
	C123-1
	C123-2

	C124
	C124-1
	C124-2

	C125
	C125-1
	C125-2

	C126
	C126-1
	C126-2

	C127
	C127-1
	C127-2

	C128
	C128-1
	C128-2

	C130
	C130-1
	C130-2

	C131
	C131-1
	C131-2

	C132
	C132-1
	C132-2

	D11
	D11-1
	D11-2

	D12
	D12-1
	D12-2

	D13
	D13-1
	D13-2

	H2
	H2-1

	IC6
	IC6-1
	IC6-2
	IC6-3
	IC6-4
	IC6-5
	IC6-6
	IC6-7
	IC6-8
	IC6-9
	IC6-10
	IC6-11
	IC6-12
	IC6-13
	IC6-14
	IC6-15
	IC6-16
	IC6-17
	IC6-18
	IC6-19
	IC6-20
	IC6-21

	L5
	L5-1
	L5-2
	L5-3

	L6
	L6-1
	L6-2

	Q3
	Q3-1
	Q3-2
	Q3-3
	Q3-4
	Q3-5
	Q3-6
	Q3-7
	Q3-8

	Q4
	Q4-1
	Q4-2
	Q4-3
	Q4-4
	Q4-5
	Q4-6
	Q4-7
	Q4-8

	Q5
	Q5-1
	Q5-2
	Q5-3
	Q5-4
	Q5-5
	Q5-6
	Q5-7
	Q5-8

	Q6
	Q6-1
	Q6-2
	Q6-3
	Q6-4
	Q6-5
	Q6-6
	Q6-7
	Q6-8

	Q7
	Q7-1
	Q7-2
	Q7-3

	Q8
	Q8-1
	Q8-2
	Q8-3

	Q9
	Q9-1
	Q9-2
	Q9-3

	Q10
	Q10-1
	Q10-2
	Q10-3

	Q11
	Q11-1
	Q11-2
	Q11-3

	Q12
	Q12-1
	Q12-2
	Q12-3

	Q13
	Q13-1
	Q13-2
	Q13-3

	Q14
	Q14-1
	Q14-2
	Q14-3

	Q15
	Q15-1
	Q15-2
	Q15-3

	R43
	R43-1
	R43-2

	R44
	R44-1
	R44-2

	R45
	R45-1
	R45-2

	R47
	R47-1
	R47-2

	R48
	R48-1
	R48-2

	R49
	R49-1
	R49-2

	R50
	R50-1
	R50-2

	R51
	R51-1
	R51-2

	R52
	R52-1
	R52-2

	R53
	R53-1
	R53-2

	R54
	R54-1
	R54-2

	R55
	R55-1
	R55-2

	R56
	R56-1
	R56-2

	R57
	R57-1
	R57-2

	R58
	R58-1
	R58-2

	R59
	R59-1
	R59-2

	R60
	R60-1
	R60-2

	R61
	R61-1
	R61-2

	R62
	R62-1
	R62-2

	R63
	R63-1
	R63-2

	R64
	R64-1
	R64-2

	R65
	R65-1
	R65-2

	R66
	R66-1
	R66-2

	R67
	R67-1
	R67-2

	R68
	R68-1
	R68-2

	R69
	R69-1
	R69-2

	R70
	R70-1
	R70-2

	R71
	R71-1
	R71-2

	R72
	R72-1
	R72-2

	R73
	R73-1
	R73-2

	R74
	R74-1
	R74-2

	R75
	R75-1
	R75-2

	R76
	R76-1
	R76-2

	R77
	R77-1
	R77-2

	R78
	R78-1
	R78-2

	R79
	R79-1
	R79-2

	R80
	R80-1
	R80-2

	R81
	R81-1
	R81-2

	R82
	R82-1
	R82-2

	R83
	R83-1
	R83-2

	R84
	R84-1
	R84-2

	R85
	R85-1
	R85-2

	R86
	R86-1
	R86-2

	RT3
	RT3-1
	RT3-2


	Nets
	ADC_Cranking_POWER
	Pins
	R74-2


	ADC_TEMP_Cranking
	Pins
	R77-2


	Cluster_VID
	Pins
	C116-2
	C124-1
	IC6-7
	R53-1
	R57-2
	R61-1
	R63-1
	R65-2
	R66-2
	R67-2
	R68-2
	R69-2
	R70-2
	R71-1
	R72-2
	R73-2


	Cluster_VID_0_P
	Pins
	Q9-1
	R79-1


	Cluster_VID_1_P
	Pins
	Q10-1
	R80-1


	Cluster_VID_2_P
	Pins
	Q11-1
	R85-1


	Cluster_VID_3_P
	Pins
	Q12-1
	R81-1


	Cluster_VID_4_P
	Pins
	Q13-1
	R82-1


	Cluster_VID_5_P
	Pins
	Q14-1
	R83-1


	Cluster_VID_6_P
	Pins
	Q15-1
	R86-1


	Cluster_VID_7_P
	Pins
	Q7-1
	R78-1


	Cluster_VID_8_P
	Pins
	Q8-1
	R84-1


	Cranking_POWER
	Pins
	C120-2
	C121-2
	C122-1
	C123-1
	L6-2
	R62-2
	R64-2


	ENABLE_Cranking_P
	Pins
	IC6-1
	R47-2


	GND
	Pins
	C110-2
	C111-2
	C112-2
	C113-2
	C114-2
	C115-2
	C116-1
	C118-1
	C120-1
	C121-1
	C122-2
	C123-2
	C125-2
	C126-1
	C127-1
	C128-1
	C130-2
	C131-2
	D12-2
	H2-1
	IC6-9
	IC6-13
	IC6-21
	Q5-1
	Q5-2
	Q5-3
	Q6-1
	Q6-2
	Q6-3
	Q7-2
	Q8-2
	Q9-2
	Q10-2
	Q11-2
	Q12-2
	Q13-2
	Q14-2
	Q15-2
	R47-1
	R49-1
	R57-1
	R58-1
	R59-1
	R60-2
	R76-2
	R78-2
	R79-2
	R80-2
	R81-2
	R82-2
	R83-2
	R84-2
	R85-2
	R86-2
	RT3-2


	NetC111_1
	Pins
	C111-1
	C112-1
	C113-1
	C114-1
	D11-1
	L5-2
	Q3-5
	Q3-6
	Q3-7
	Q3-8
	Q4-5
	Q4-6
	Q4-7
	Q4-8
	R43-2
	R44-2
	R45-2
	R48-1


	NetC117_1
	Pins
	C117-1
	D13-1
	IC6-18


	NetC117_2
	Pins
	C117-2
	D11-2
	D12-1
	L6-1
	Q3-1
	Q3-2
	Q3-3
	Q4-1
	Q4-2
	Q4-3
	Q5-5
	Q5-6
	Q5-7
	Q5-8
	Q6-5
	Q6-6
	Q6-7
	Q6-8
	R51-2
	R54-2


	NetC118_2
	Pins
	C118-2
	IC6-5


	NetC119_1
	Pins
	C119-1
	R53-2


	NetC119_2
	Pins
	C119-2
	C124-2
	IC6-8


	NetC125_1
	Pins
	C125-1
	R54-1


	NetC126_2
	Pins
	C126-2
	IC6-10
	R55-2
	R56-1


	NetC127_2
	Pins
	C127-2
	IC6-12
	R59-2


	NetC128_2
	Pins
	C128-2
	IC6-20
	R44-1
	R58-2


	NetC130_1
	Pins
	C130-1
	D13-2
	IC6-15


	NetC131_1
	Pins
	C131-1
	IC6-19
	R45-1


	NetC132_1
	Pins
	C132-1
	R63-2


	NetC132_2
	Pins
	C132-2
	R61-2
	R62-1


	NetIC6_2
	Pins
	IC6-2


	NetIC6_3
	Pins
	IC6-3
	R48-2


	NetIC6_4
	Pins
	IC6-4
	R49-2


	NetIC6_6
	Pins
	IC6-6
	R55-1


	NetIC6_11
	Pins
	IC6-11
	R56-2


	NetIC6_14
	Pins
	IC6-14
	R52-1


	NetIC6_16
	Pins
	IC6-16
	R51-1


	NetIC6_17
	Pins
	IC6-17
	R50-1


	NetL5_3
	Pins
	L5-3


	NetQ3_4
	Pins
	Q3-4
	Q4-4
	R50-2


	NetQ5_4
	Pins
	Q5-4
	Q6-4
	R52-2
	R60-1


	NetQ7_3
	Pins
	Q7-3
	R73-1


	NetQ8_3
	Pins
	Q8-3
	R71-2


	NetQ9_3
	Pins
	Q9-3
	R65-1


	NetQ10_3
	Pins
	Q10-3
	R66-1


	NetQ11_3
	Pins
	Q11-3
	R67-1


	NetQ12_3
	Pins
	Q12-3
	R68-1


	NetQ13_3
	Pins
	Q13-3
	R69-1


	NetQ14_3
	Pins
	Q14-3
	R70-1


	NetQ15_3
	Pins
	Q15-3
	R72-1


	NetR64_1
	Pins
	R64-1
	R74-1
	R76-1


	NetR75_1
	Pins
	R75-1
	R77-1
	RT3-1


	POWER_3V3
	Pins
	R75-2


	POWER_FILTER_48V_IN
	Pins
	C110-1
	C115-1
	L5-1
	R43-1






