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PIR8702 

PIJ101 
PIRSW0F2 

PIJ201 PIJ501 PIJ302 PIJ601 

PIJ401 
PIRSU0F2 

PIJdummy101 PIJdummy102 

PIJdummy201 PIJdummy202 

PIJP502 
PIR7701 
PIR8102 

PIJP602 
PIR7901 
PIR8002 

PIJP702 
PIR10201 
PIR10602 

PIJP802 

PIJP901 PIR11002 
PIJP803 

PIRV102 PIJP902 
PIR11101 

PIQ101 

PIR5901 

PIU7013 

PIQ102 
PIR6001 

PIQ201 PIR6202 PIQ301 PIR6302 

PIQ401 PIR6502 

PIQ501 PIR6602 

PIQ601 PIR7002 PIQ701 PIR7102 

PIQ801 PIR7502 

PIQ901 PIR7602 

PIQ1001 

PIR8601 

PIU8013 

PIQ1002 
PIR7801 

PIQ1101 

PIR8701 

PIU808 

PIQ1102 
PIR8401 

PIQ1201 

PIR8301 

PIU708 

PIQ1202 
PIR8501 

PIQ1301 

PIR8801 

PIU9013 

PIQ1302 
PIR8901 

PIQ1401 PIR9202 PIQ1501 PIR9302 

PIQ1601 PIR9702 PIQ1701 PIR9802 

PIQ1801 

PIR10801 

PIU908 

PIQ1802 
PIR10901 

PIR11201 
PIR11302 

PIU7011 

PIU8011 

PIU9011 

PIC4502 

PIC4902 

PIC6902 

PIC7302 

PIOC0Bias01 
PIR11001 

PIR11102 

PIR11202 

PIU709 

PIU809 

PIU909 

PIR8202 

PIU702 

POOcurrent1 

PIR10702 

PIU902 

POOcurrent2 

PIR10302 

PIU802 

POOcurrent3 

PIJ202 PIJ402 

PIQ603 PIQ703 

PIQ1203 

PIR7302 

PIJ502 PIJ602 

PIQ1603 PIQ1703 

PIQ1803 

PIR10002 

PIRSV0F2 

PIC5001 PIC5101 

PIC5401 PIC5501 PIC5601 

PIRPW0F1 

PIC3602 PIC3802 

PIC5902 PIC6002 

PIC6502 PIC7002 

PIR6101 

PIR9001 

PIR9101 

PIU704 

PIU804 

PIU904 

PIC2901 PIC3001 

PIC3101 

PIC3201 

PIC3301 

PIC3401 

PIC3501 

PIC3701 

PIC5201 PIC5301 

PIC5701 

PIC5801 

PIQ202 PIQ302 

PIQ402 PIQ802 

PIQ1402 PIQ1502 

PIRPW0F2 

PIVcc0power01 

PIC3901 PIC4001 

PIQ103 

PIQ203 PIQ303 

PIQ602 PIQ702 

PIR6401 

PIU7012 

PIVoutU01 

POVoutU 

PIC6101 PIC6201 

PIQ1303 

PIQ1403 PIQ1503 

PIQ1602 PIQ1702 

PIR9401 

PIU9012 

PIVoutV01 

POVoutV 

PIC4601 PIC4801 

PIQ403 

PIQ502 

PIQ803 

PIQ902 

PIQ1003 

PIR6902 

PIU8012 

PIVoutW01 

POVoutW 

PIJ102 

PIJ301 

PIQ503 PIQ903 

PIQ1103 

PIR6702 

POEn1 

POEn2 

POEn3 

POHinU 

POHinV 

POHinW 

POIcc0Power0 

POIoutU0 

POIoutV0 

POIoutW0 

POLinU 

POLinV 

POLinW 

POOcurrent1 

POOcurrent2 

POOcurrent3 

POVoutU 

POVoutV 

POVoutW 
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Date:
-

Variant:

GND GND

GND

GND

Green
LD1

1uF
C3

Vbat

Vcc_Gate

2 1

STTH2R02U

D1

GND

Vbat

12V5

1K5
R4

GND

GND

+6V

10uF
C12

GND
GND

GND
Red
LD4

GND

+5V_power+6V

Vcc_Gate

VIN3 VOUT 1

GND

2

NC/ADJ 4EN5

ST730M33RU4

GND

3V3_power

1uF
C14

1uF
C15

GNDGND

+5V_power

Orange

LD3

10R
R12

+5V_power

2 1

STTH2R02U

D2

6V

5V

GND GND

100nF
C7

1uF
C10

GND

1uF
C5

10uF
C6

GND
10uF
C8

GND

22uF
C9

GND

82K
R10

GND

499K

R8

10pF

C11

VOUT 1

G
N

D
2

G
N

D
3

NC 4INH5

G
N

D
6

G
N

D
7

VIN8

U3 IC_KF50BD-TR

GNDGNDGND

10uF
C13

GND

EN5

SW 1

A
G

N
D

6

P
G

N
D

8

FB 4

BOOT 2

Vcc3

VIN7
L6981NDRU2

EN/UVLO3

SW 8

G
N

D
1

E
PA

D
9

FB 5

BST 7

RON4

VIN2

P
G

O
O

D
6

U1 LM5164DDAT

33uH

L2

68uH

L1

220uF
C2

100K
R3

GND

2.2nF
C1

49K9
R5

GND

470K

R2

47uF
C4

GND

3V3_pci

3V3_analog_power

1uF
C16

GND
GND

Blue
LD5

2
1

3

Header 3x1

JP1

3V3

1K

R1

1

VBAT

1

GND
4K7
R6

Red
LD2

GND

GND

1

GNDaux

1uF
C126

1uF
C127

GND GND

1uF
C128

GND

470R
R9

470R
R11

470R
R13

100R

R7

Epad

Vcc_Gate = About 12.5V

Vbat max. = 55V

Jumper :
1-2 -> 3.3V For Analog supplied by Power Board 
2-3 -> 3.3V For Analog supplied by Disco Board

PI3V301 
CO3V3 

PI5V01 

CO5V 

PI6V01 

CO6V 

PI12V501 

CO12V5 
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 

PIC12601 

PIC12602 
COC126 

PIC12701 

PIC12702 
COC127 

PIC12801 

PIC12802 
COC128 

PID101 PID102 

COD1 

PID201 PID202 

COD2 

PIGND01 

COGND 

PIGNDaux01 

COGNDaux 

PIJP101 

PIJP102 

PIJP103 

COJP1 

PIL101 PIL102 

COL1 

PIL201 PIL202 

COL2 

PILD101 

PILD102 

COLD1 

PILD201 

PILD202 

COLD2 

PILD301 

PILD302 

COLD3 

PILD401 

PILD402 

COLD4 

PILD501 

PILD502 

COLD5 

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 

PIU101 

PIU102 

PIU103 

PIU104 

PIU105 

PIU106 

PIU107 

PIU108 

PIU109 COU1 

PIU201 

PIU202 

PIU203 

PIU204 

PIU205 

PIU206 

PIU207 

PIU208 

COU2 

PIU301 

PIU302 PIU303 

PIU304 PIU305 

PIU306 PIU307 

PIU308 

COU3 

PIU401 

PIU402 

PIU403 

PIU404 PIU405 

COU4 

PIVBAT01 

COVBAT 

PI3V301 

PIC12602 PIC12702 PIC12802 

PIJP102 PIR1302 

PIC1602 

PIJP103 
PIC1502 

PIJP101 PIU401 

PI5V01 PIC1302 

PIC1402 

PIR1102 

PIR1201 

PIU301 

PIU403 

PI6V01 PIC802 PIC902 

PIC1102 

PIC1202 

PIL202 

PIR802 

PIR902 

PIU308 

PIU109 

PIC202 PIC301 

PIC401 

PIC501 PIC601 

PIC801 PIC901 

PIC1001 

PIC1201 PIC1301 

PIC1401 PIC1501 

PIC1601 

PIC12601 PIC12701 PIC12801 

PIGND01 

PIGNDaux01 

PILD102 

PILD202 
PILD302 

PILD402 

PILD502 

PIR301 

PIR501 

PIR1001 

PIU101 

PIU206 PIU208 

PIU302 PIU303 

PIU305 

PIU306 PIU307 

PIU402 

PIC101 
PIL101 PIU108 

PIC102 PIU107 

PIC201 PIC302 
PID101 

PIR101 

PIU102 

PIC502 PIC602 
PID201 

PIR701 

PIU207 

PIC701 
PIL201 PIU201 

PIC702 
PIU202 

PIC1002 
PIU203 

PIC1101 

PIR801 

PIR1002 
PIU204 

PILD101 
PIR401 

PILD201 
PIR601 PILD301 

PIR901 

PILD401 
PIR1101 

PILD501 
PIR1301 

PIR102 PIU103 

PIR201 PIR502 PIU105 

PIR302 
PIU104 

PIR702 PIU205 

PIR1202 PIU405 

PIU106 

PIU304 

PIU404 

PID102 

PIR602 

PIVBAT01 

PI12V501 

PIC402 

PID202 

PIL102 

PIR202 

PIR402 
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1uF
C78

GND

3V3_analog_power

GND

Icc_Power+

Icc_Power-

10nF
C82

220R

R128

10nF
C85

GND

Icc_Current

1uF
C86

GND

3V3_analog_power

GND

100R

R138

1uF
C92

GND

Bias10K
R135

10K
R139

GND

Vref_pci

1uF
C91

GND

10K

R158

10K
R146

Bias

100pF
C102

GND

10R

R152

10R

R156

GND

GND

IoutU+

IoutU-

10K

R179

10K
R162

Bias

100pF
C117

GND

10R

R165

10R

R174

GND

GND

IoutV+

IoutV-

10K

R180

10K
R164

Bias

100pF
C118

GND

10R

R166

10R

R176

GND

GND

IoutW+

IoutW-

1uF
C111

GND

3V3_analog_power

GND

10nF

C94

10
pF

C
11

4

10pF

C122

10pF

C106

10
pF

C
97

10pF
C115

10pF

C123

1Vcc+

5

Vcc-

2

3

4

TSV791ILT
U13

GND

1uF
C98

GND

3V3_analog_power

3

VCC-

2

1VCC+

5

4

TSV911ILT
U12

VoutU

Header 2x1

JP10

GNDGND

33nF
C75

GND GND

33nF
C76

Header 2x1

JP16

GNDGND GND GND

VU

Vcc_power

100pF
C99

GND

Vcc_Pw

10nF
C100

10nF
C101

Icc_Current

ShuntU+

ShuntV+ ShuntW+

Vcc_PW

VU

Bias

ShuntU-

ShuntV- ShuntW-

0R

R155
ShuntU+

0R

R170
ShuntV+

0R

R172
ShuntW+

10R

R154

10R

R169

10R

R171

4

3
1

2
5

TS3021ILT
U10

GND

1uF
C77

GND

3V3_analog_power

10R

R144

100R

R121

Header 2x1

JP12

GNDGND GND

Vcc_power

OV_Vcc_Power
13K
R126

GND

100nF
C79

GND

2 2

1 1

3 34 45 5

Header 5x1

CN2

1
3 BAT54FILM

D13

GND

100nF

C93
GND

+5V_power

13

BAT54FILM

D14

13

BAT54FILM

D15

13

BAT54FILM

D17

GND GND GND

2K2
R140

2K2
R141

2K2
R142

100nF
C90

GND

+5V_power

4K22
R147

4K22
R148

4K22
R149

Hall H1

Hall H2

Hall H3

1 12 23 3

Header 3x1

CN3

GND

3V3_analog_power

100nF

C103
GND

100R

R160

100nF
C107

GND

Throttle

2
13

Header 3x1

JP11

GND

1 12 23 3

Header 3x1

CN4

3V3_analog_power

100nF

C116
GND

100R

R178

100nF
C119

GND

Brake_Levers

1

3

2

BAT54SFILM
D19

1

3

2

BAT54SFILM
D18

3V3_analog_power

GND

3V3_analog_power

GND

10K
R173

3V3_analog_power

1

3

2

BAT54SFILM
D16

3V3_analog_power

GND

1

3

2

BAT54SFILM
D9

3V3_analog_power

GND

Ref_Current_6S

2
13

Header 3x1
JP14

1
3

21K
RV2

GND

3V3_analog_power

TP6

1nF
C80

H1

H2

H3

Throttle

Brake_Levers

OV_Vcc

GND

GND

GND

GND GND

GND

10R
R145

10R
R159

10R
R161

10R
R181

10R
R182

10R
R163

1nF
C95

1nF
C96

1nF

C104

1nF
C105

1nF

C109

1nF
C110

1nF
C120

1nF
C124

1nF

C108

1nF
C112

1nF
C125

1nF
C121

VoutV

Header 2x1

JP13

GNDGND

33nF
C83

GND GND

33nF
C84

VV

VV

1

3

2

BAT54SFILM
D11

3V3_analog_power

GND

VoutW

Header 2x1

JP15

GNDGND

33nF
C88

GND GND

33nF
C89

VW

VW

1

3

2

BAT54SFILM
D12

3V3_analog_power

GND

100pF
C87

GND

10R

R134

100pF
C81

GND

10R

R127

100pF
C74

GND

10R

R116

1

3

2

BAT54SFILM

D10

3V3_analog_power

GND

9K31
R137

75K
R115

11K
R117

9K31
R131

9K31
R118

75K
R123

75K
R133

11K
R130

11K
R136

11K
R150

9K31
R151

220K
R114

3V3_analog_power

220K
R122

3V3_analog_power

220K
R132

3V3_analog_power

1Vcc+

5

Vcc-

2

3

4

TSV791ILT
U14

1Vcc+

5

Vcc-

2

3

4

TSV791ILT
U15

GND

1uF
C113

GND

3V3_analog_power

560R

R153

560R

R157

560R

R167

560R

R175
560R

R168

560R

R177

External Opamps Phase Current Sensing

Batterie Current Sensing

Phase Voltage Sensing

Batterie Voltage Sensing

External Opamp Biasing

Overvoltage Detection

169K
R143

169K
R120

0R
R129

10K
R124

10K
R125

IN-1

G
N

D
2

V
R

E
F2

3

N
C

4
OUT 5

V
C

C
6

V
R

E
F1

7

IN+8

Av=20

U11
TSC2020IST

2K8
R119

Jumper JP12 :
Not fitted -> Vbat <= 24V

Overvoltage = 48.5V
Fitted -> Vbat <= 48V
Overvoltage = 94.4V

Fitted -> Vbat <= 24V
Overvoltage = 94.4V

Hall Sensors

Throttle bicycle

Brake Levers

Icc_Current = 1.65V + 20 x RPW x IVbat

Jumpers :
Not fitted -> Vbat <= 24V, Ratio = 0.128, for VX 

outputs, -3dB cut-off frequency = 502Hz 
Fitted -> Vbat <= 48V, Ratio = 0.063, for VX 

outputs, -3dB cut-off frequency = 510Hz

Shuntx+ = Bias +/- (10k/570) x RSx x ImotorX
JP14 on Vref_pci gives Shuntx+ =  1.65V +/- 

(10k/570) x RSx x ImotorX

Jumpers :
Not fitted -> Vbat <= 

24V, Ratio = 0.061
Fitted -> Vbat <= 48V, 

Ratio = 0.029

Jumper :
1-2 -> Bias = Vref_pci / 

2 (1.65V) 
2-3 -> Bias = 

Ref_Current_6S / 2

Jumper :
1-2 -> Fixed 
Overvoltage  

2-3 -> Variable 
Overvoltage

PIBias01 

COBias 

PIBrake0Levers01 
COBrake0Levers 

PIC7401 

PIC7402 
COC74 

PIC7501 

PIC7502 
COC75 

PIC7601 

PIC7602 
COC76 

PIC7701 

PIC7702 
COC77 

PIC7801 

PIC7802 
COC78 

PIC7901 

PIC7902 
COC79 

PIC8001 

PIC8002 
COC80 

PIC8101 

PIC8102 
COC81 

PIC8201 

PIC8202 
COC82 

PIC8301 

PIC8302 
COC83 

PIC8401 

PIC8402 
COC84 

PIC8501 

PIC8502 
COC85 

PIC8601 

PIC8602 
COC86 

PIC8701 

PIC8702 
COC87 

PIC8801 

PIC8802 
COC88 

PIC8901 

PIC8902 
COC89 

PIC9001 

PIC9002 
COC90 

PIC9101 

PIC9102 
COC91 

PIC9201 

PIC9202 
COC92 

PIC9301 PIC9302 

COC93 

PIC9401 PIC9402 

COC94 

PIC9501 

PIC9502 
COC95 

PIC9601 

PIC9602 
COC96 

PIC9701 

PIC9702 COC97 
PIC9801 

PIC9802 
COC98 

PIC9901 

PIC9902 
COC99 

PIC10001 

PIC10002 
COC100 

PIC10101 

PIC10102 
COC101 

PIC10201 

PIC10202 
COC102 

PIC10301 PIC10302 

COC103 

PIC10401 PIC10402 

COC104 

PIC10501 

PIC10502 
COC105 

PIC10601 PIC10602 

COC106 

PIC10701 

PIC10702 
COC107 

PIC10801 PIC10802 

COC108 

PIC10901 PIC10902 

COC109 

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 

PICN201 

PICN202 

PICN203 

PICN204 

PICN205 

COCN2 

PICN301 

PICN302 

PICN303 

COCN3 

PICN401 

PICN402 

PICN403 

COCN4 

PID901 PID902 

PID903 

COD9 

PID1001 PID1002 

PID1003 

COD10 

PID1101 PID1102 

PID1103 

COD11 

PID1201 PID1202 

PID1203 

COD12 

PID1301 
PID1303 

COD13 

PID1401 PID1403 

COD14 

PID1501 PID1503 

COD15 PID1601 PID1602 

PID1603 

COD16 

PID1701 PID1703 

COD17 

PID1801 PID1802 

PID1803 

COD18 

PID1901 PID1902 

PID1903 

COD19 

PIH101 
COH1 

PIH201 
COH2 

PIH301 
COH3 

PIIcc0Current01 
COIcc0Current 

PIJP1001 PIJP1002 

COJP10 
PIJP1101 

PIJP1102 
PIJP1103 

COJP11 

PIJP1201 PIJP1202 

COJP12 

PIJP1301 PIJP1302 

COJP13 

PIJP1401 
PIJP1402 

PIJP1403 
COJP14 

PIJP1501 PIJP1502 

COJP15 

PIJP1601 PIJP1602 

COJP16 

PIOV0Vcc01 

COOV0Vcc 

PIR11401 

PIR11402 
COR114 

PIR11501 

PIR11502 
COR115 

PIR11601 PIR11602 

COR116 

PIR11701 

PIR11702 
COR117 

PIR11801 

PIR11802 
COR118 

PIR11901 

PIR11902 
COR119 

PIR12001 

PIR12002 
COR120 

PIR12101 PIR12102 

COR121 

PIR12201 

PIR12202 
COR122 

PIR12301 

PIR12302 
COR123 

PIR12401 

PIR12402 
COR124 

PIR12501 

PIR12502 
COR125 

PIR12601 

PIR12602 
COR126 

PIR12701 PIR12702 

COR127 

PIR12801 PIR12802 

COR128 

PIR12901 

PIR12902 
COR129 

PIR13001 

PIR13002 
COR130 

PIR13101 

PIR13102 
COR131 

PIR13201 

PIR13202 
COR132 

PIR13301 

PIR13302 
COR133 

PIR13401 PIR13402 

COR134 

PIR13501 

PIR13502 
COR135 

PIR13601 

PIR13602 
COR136 

PIR13701 

PIR13702 
COR137 

PIR13801 PIR13802 

COR138 

PIR13901 

PIR13902 
COR139 

PIR14001 

PIR14002 
COR140 

PIR14101 

PIR14102 
COR141 

PIR14201 

PIR14202 
COR142 

PIR14301 

PIR14302 
COR143 

PIR14401 PIR14402 

COR144 

PIR14501 

PIR14502 
COR145 

PIR14601 

PIR14602 
COR146 

PIR14701 

PIR14702 
COR147 

PIR14801 

PIR14802 
COR148 

PIR14901 

PIR14902 
COR149 

PIR15001 

PIR15002 
COR150 

PIR15101 

PIR15102 
COR151 

PIR15201 PIR15202 

COR152 

PIR15301 PIR15302 

COR153 

PIR15401 PIR15402 

COR154 
PIR15501 PIR15502 

COR155 

PIR15601 PIR15602 

COR156 
PIR15701 PIR15702 

COR157 

PIR15801 PIR15802 

COR158 

PIR15901 

PIR15902 
COR159 

PIR16001 PIR16002 

COR160 

PIR16101 

PIR16102 
COR161 

PIR16201 

PIR16202 
COR162 

PIR16301 

PIR16302 
COR163 

PIR16401 

PIR16402 
COR164 

PIR16501 PIR16502 

COR165 
PIR16601 PIR16602 

COR166 

PIR16701 PIR16702 

COR167 
PIR16801 PIR16802 

COR168 

PIR16901 PIR16902 

COR169 
PIR17001 PIR17002 

COR170 
PIR17101 PIR17102 

COR171 
PIR17201 PIR17202 

COR172 

PIR17301 

PIR17302 
COR173 

PIR17401 PIR17402 

COR174 
PIR17501 PIR17502 

COR175 
PIR17601 PIR17602 

COR176 
PIR17701 PIR17702 

COR177 
PIR17801 PIR17802 

COR178 

PIR17901 PIR17902 

COR179 
PIR18001 PIR18002 

COR180 

PIR18101 

PIR18102 
COR181 

PIR18201 

PIR18202 
COR182 

PIRV201 
PIRV202 

PIRV203 CORV2 

PIShuntU001 

COShuntU0 

PIShuntV001 

COShuntV0 

PIShuntW001 

COShuntW0 

PIThrottle01 
COThrottle 

PITP601 

COTP6 

PIU1001 

PIU1002 

PIU1003 

PIU1004 

PIU1005 COU10 
PIU1101 

PIU1102 PIU1103 PIU1104 

PIU1105 

PIU1106 PIU1107 
PIU1108 

COU11 

PIU1201 

PIU1202 

PIU1203 

PIU1204 

PIU1205 COU12 

PIU1301 

PIU1302 

PIU1303 

PIU1304 

PIU1305 
COU13 

PIU1401 

PIU1402 

PIU1403 

PIU1404 

PIU1405 
COU14 

PIU1501 

PIU1502 

PIU1503 

PIU1504 

PIU1505 
COU15 

PIVcc0PW01 
COVcc0PW 

PIVU01 
COVU 

PIVV01 
COVV 

PIVW01 
COVW 

PIC7702 

PIC7802 

PIC8602 

PIC9802 

PIC10301 

PIC11102 PIC11302 

PIC11601 

PICN303 

PICN403 

PID902 

PID1002 

PID1102 

PID1202 

PID1602 

PID1802 

PID1902 

PIJP1101 

PIR11402 

PIR12202 

PIR13202 

PIR17302 

PIRV203 

PIU1005 

PIU1106 PIU1107 

PIU1205 

PIU1305 

PIU1405 PIU1505 

PIC9001 PID1301 
PIR14002 PIR14102 PIR14202 

PIBias01 PIC9202 

PIC9402 

PIC9702 

PIC11402 PIC11502 

PIR13802 

PIR14602 

PIR16202 PIR16402 

PIU1204 

PIBrake0Levers01 PIC11901 
PID1903 

PIR17802 POBrake0Levers 

PIC7401 

PIC7501 PIC7601 
PIC7701 

PIC7801 

PIC7902 

PIC8001 

PIC8101 

PIC8301 PIC8401 

PIC8501 

PIC8601 

PIC8701 

PIC8801 PIC8901 

PIC9002 

PIC9101 
PIC9201 

PIC9302 

PIC9502 

PIC9602 

PIC9801 
PIC9901 

PIC10001 PIC10101 

PIC10201 
PIC10302 

PIC10402 

PIC10501 

PIC10702 
PIC10802 

PIC10902 PIC11002 

PIC11101 

PIC11202 

PIC11301 

PIC11602 

PIC11701 PIC11801 

PIC11902 

PIC12001 PIC12101 

PIC12401 PIC12501 

PICN201 

PICN301 

PICN401 

PID901 

PID1001 

PID1101 

PID1201 

PID1601 

PID1801 

PID1901 

PIR11701 PIR11801 

PIR12401 PIR12501 

PIR12901 
PIR13001 PIR13101 

PIR13601 PIR13701 

PIR13901 

PIR14701 PIR14801 PIR14901 
PIR15001 PIR15101 

PIRV201 

PIU1002 

PIU1102 PIU1103 PIU1104 

PIU1202 

PIU1302 

PIU1402 PIU1502 

PID1401 
PIH101 

PIR14001 

PIR14702 

POHall H1 

PID1501 
PIH201 

PIR14101 

PIR14802 

POHall H2 

PID1701 
PIH301 

PIR14201 

PIR14902 

POHall H3 

PIC8502 

PIIcc0Current01 
PIR12802 POIcc0Current 

PIC8202 
PIU1108 POIcc0Power0 

PIC8201 
PIU1101 POIcc0Power0 

PIR14501 

PIR15201 POIoutU0 

PIR15601 

PIR15902 

POIoutU0 

PIR16101 

PIR16501 POIoutV0 

PIR17401 

PIR18102 

POIoutV0 

PIR16301 

PIR16601 POIoutW0 

PIR17601 

PIR18202 

POIoutW0 

PIC7502 

PID903 
PIJP1001 

PIR11401 
PIR11501 

PIR11601 

PIR11702 
PIC7602 

PIJP1002 PIR11802 

PIC7901 

PIR11901 

PIR12602 

PITP601 

PIU1004 

PIC8002 

PID1003 
PIJP1201 

PIR12001 

PIR12402 

PIU1003 

PIC8302 

PID1103 
PIJP1301 

PIR12201 
PIR12301 

PIR12701 

PIR13002 
PIC8402 

PIJP1302 PIR13102 

PIC8802 

PID1203 
PIJP1501 

PIR13201 
PIR13301 

PIR13401 

PIR13602 
PIC8902 

PIJP1502 PIR13702 

PIC9102 
PIR13501 

PIR13902 
PIU1203 

PIC9301 

PICN205 

PID1303 

PIC9401 

PIR13801 PIU1201 

PIC9601 

PIR15202 

PIR15301 

PIC9701 PIR14601 

PIR15302 PIU1303 

PIC10002 

PID1603 
PIJP1601 

PIR14301 
PIR14401 

PIR15002 
PIC10102 

PIJP1602 PIR15102 

PIC10202 PIR15402 PIR15502 

PIC10502 

PIR15602 PIR15701 

PIC10601 

PIR15401 

PIR15802 

PIU1301 

PIC10602 

PIR15702 

PIR15801 

PIU1304 

PIC11001 

PIR16502 

PIR16701 

PIC11201 

PIR16602 

PIR16801 

PIC11401 PIR16201 

PIR16702 PIU1403 

PIC11501 PIR16401 

PIR16802 PIU1503 

PIC11702 PIR16902 PIR17002 PIC11802 PIR17102 PIR17202 

PIC12002 

PIR17402 PIR17501 

PIC12102 

PIR17602 PIR17701 

PIC12201 

PIR16901 

PIR17902 

PIU1401 

PIC12202 

PIR17502 

PIR17901 

PIU1404 

PIC12301 

PIR17101 

PIR18002 

PIU1501 

PIC12302 

PIR17702 

PIR18001 

PIU1504 

PICN202 

PID1703 

PICN203 

PID1503 

PICN204 PID1403 

PICN302 PIR16001 

PICN402 
PIR17301 

PIR17801 

PIJP1102 
PIR11902 

PIJP1103 
PIRV202 

PIJP1202 PIR12502 

PIJP1402 
PIR13502 

PIR12101 PIU1001 

PIR12601 
PIR12902 

PIR12801 PIU1105 

PIOV0Vcc01 

PIR12102 

POOV0Vcc0Power 

PIJP1403 
PORef0Current06S 

PIC9501 

PIR14502 

PIR15501 

PIShuntU001 

POShuntU0 

PIC10401 

PIR15901 
POShuntU0 

PIC10901 

PIR16102 

PIR17001 

PIShuntV001 

POShuntV0 

PIC12402 
PIR18101 POShuntV0 

PIC10801 

PIR16302 

PIR17201 

PIShuntW001 

POShuntW0 

PIC12502 
PIR18201 POShuntW0 

PIC10701 
PID1803 

PIR16002 
PIThrottle01 POThrottle 

PIR12002 

PIR14302 

PIC9902 
PIR14402 

PIVcc0PW01 
POVcc0Pw 

PIR11502 
POVoutU 

PIR12302 
POVoutV 

PIR13302 
POVoutW 

PIJP1401 

PIC7402 PIR11602 

PIVU01 
POVU 

PIC8102 PIR12702 

PIVV01 
POVV 

PIC8702 
PIR13402 

PIVW01 
POVW 

POBrake0Levers 

POHall H1 

POHall H2 

POHall H3 

POIcc0Current 

POIcc0Power0 

POIoutU0 

POIoutV0 POIoutW0 

POOV0Vcc0Power 

PORef0Current06S 

POShuntU0 

POShuntV0 POShuntW0 

POThrottle 

POVcc0Pw 

POVoutU 

POVoutV 

POVoutW 

POVU 

POVV 

POVW 
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VoutU

VU
0R

R21

1

3

2

BAT54SFILM
D3

GND

Header 2x1

JP2

VoutV

VV
0R

R22

1

3

2

BAT54SFILM
D4

GND

Header 2x1

JP3

VoutW

VW
0R

R23

1

3

2

BAT54SFILM
D5

GND

Header 2x1

JP4

10pF
C22

GND

10pF
C23

GND

10pF
C24

GND

GND

GND

Temp Sensor

1uF
C18

GND
4.7nF
C19

GND

4.7nF
C20

3V3_analog_power

Temp

GND

1uF
C17

GND

3V3_analog_power

47K
R17

GND

22K
R16

GND

100nF
C21

GND

ID

6 Steps Phase Voltage Measurement

10K
R14

3V3_analog_power3V3_analog_power3V3_analog_power

GND GND GND

10K

R15

6.8K
R18

6.8K
R19

6.8K
R20

GND

3

COM 5
VCC

2

IN 1

NO6

NC4

TS5A9411DCKR
U5

2
1 NTC1

MISC_NTC_NB20K00103JBA

1K
R24

1K
R25

1K
R26

1K
R27

1K
R28

1K
R29

4.7nF close to PCI 
connector

ID = "0" : Temp Sensor Port = about 2.27V

ID = "1" : Temp Sensor Port = at Ta=25°C about 1.65V

Jumpers :
Not fitted -> Vbat <= 24V, Ratio = 0.1282

Fitted -> Vbat <= 48V, Ratio = 0.0685

PIC1701 

PIC1702 
COC17 

PIC1801 

PIC1802 
COC18 

PIC1901 

PIC1902 
COC19 

PIC2001 

PIC2002 
COC20 

PIC2101 

PIC2102 
COC21 

PIC2201 

PIC2202 
COC22 

PIC2301 

PIC2302 
COC23 

PIC2401 

PIC2402 
COC24 

PID301 PID302 

PID303 

COD3 
PID401 PID402 

PID403 

COD4 
PID501 PID502 

PID503 

COD5 

PIJP201 PIJP202 

COJP2 
PIJP301 PIJP302 

COJP3 
PIJP401 PIJP402 

COJP4 

PINTC101 

PINTC102 

CONTC1 

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 

PITemp01 COTemp 

PIU501 

PIU502 

PIU503 

PIU504 

PIU505 PIU506 

COU5 

PIC1702 

PIC1802 

PID302 PID402 PID502 

PIR1402 

PIR1501 

PIU502 
PIC1701 

PIC1801 
PIC1901 PIC2001 

PIC2101 

PIC2201 PIC2301 PIC2401 

PID301 PID401 PID501 

PINTC101 PIR1601 

PIR1701 

PIR2401 PIR2501 PIR2601 PIR2701 PIR2801 PIR2901 

PIU503 

PIR1702 

PIU501 

POID 

PIC1902 PINTC102 
PIR1502 

PITemp01 
PIU506 

PIC2102 

PIR1401 

PIR1602 

PIU504 

PIC2202 

PID303 
PIJP202 

PIR1801 

PIR2102 

PIR2502 
PIC2302 

PID403 
PIJP302 

PIR1901 

PIR2202 

PIR2702 
PIC2402 

PID503 
PIJP402 

PIR2001 

PIR2302 

PIR2902 

PIJP201 

PIR2402 

PIJP301 

PIR2602 

PIJP401 

PIR2802 

PIC2002 
PIU505 POTemp Sensor 

PIR1802 

POVoutU 

PIR1902 

POVoutV 

PIR2002 

POVoutW 

PIR2101 POVU PIR2201 POVV PIR2301 POVW 

POID 

POTemp Sensor 

POVoutU POVoutV POVoutW 

POVU POVV POVW 
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A01A01

A02A02

A03A03

A04A04

A05A05

A06A06

A07A07

A08A08

A09A09

A10A10

A11A11

A12A12

A13A13

A14A14

A15A15

A16A16

A17A17

A18A18

A19A19

A20A20

A21A21

A22A22

A23A23

A24A24

A25A25

A26A26

A27A27

A28A28

A29A29

A30A30

A31A31

A32A32

A33A33

A34A34

A35A35

A36A36

A37A37

A38A38

A39A39

A40A40

A41A41

B01 B01

B02 B02

B03 B03

B04 B04

B05 B05

B06 B06

B07 B07

B08 B08

B09 B09

B10 B10

B11 B11

B12 B12

B13 B13

B14 B14

B15 B15

B16 B16

B17 B17

B18 B18

B19 B19

B20 B20

B21 B21

B22 B22

B23 B23

B24 B24

B25 B25

B26 B26

B27 B27

B28 B28

B29 B29

B30 B30

B31 B31

B32 B32

B33 B33

B34 B34

B35 B35

B36 B36

B37 B37

B38 B38

B39 B39

B40 B40

B41 B41

Socket_PCIE-164-02-S-D-RA

CN1A

PCIE-164-02-X-D-RA

A42A42

A43A43

A44A44

A45A45

A46A46

A47A47

A48A48

A49A49

A50A50

A51A51

A52A52

A53A53

A54A54

A55A55

A56A56

A57A57

A58A58

A59A59

A60A60

A61A61

A62A62

A63A63

A64A64

A65A65

A66A66

A67A67

A68A68

A69A69

A70A70

A71A71

A72A72

A73A73

A74A74

A75A75

A76A76

A77A77

A78A78

A79A79

A80A80

A81A81

A82A82

B42 B42

B43 B43

B44 B44

B45 B45

B46 B46

B47 B47

B48 B48

B49 B49

B50 B50

B51 B51

B52 B52

B53 B53

B54 B54

B55 B55

B56 B56

B57 B57

B58 B58

B59 B59

B60 B60

B61 B61

B62 B62

B63 B63

B64 B64

B65 B65

B66 B66

B67 B67

B68 B68

B69 B69

B70 B70

B71 B71

B72 B72

B73 B73

B74 B74

B75 B75

B76 B76

B77 B77

B78 B78

B79 B79

B80 B80

B81 B81

B82 B82

Socket_PCIE-164-02-S-D-RA

CN1B

PCIE-164-02-X-D-RA

+5V_power +5V_power
Vref_pci3V3_pci

BEMF_Ctrl

HinU LinU
HinV LinV
HinW LinW

En2

Hall H1
Hall H2 Hall H3

GND GND

GND GND

GND
GND GND

GND GND

GND GND

GND GND
GND GND

GND GND

GND GND

GND GND

ShuntU-ShuntU+
ShuntV-ShuntV+
ShuntW-ShuntW+

VU
VV
VW

Temp Sensor
Vcc_Pw

OV_Vcc_Power
Ocurrent2

Brake_Levers

Ref_Current_6S

Icc_Current

Throttle

En1

Ocurrent1

En3

Ocurrent3

0R R30
0R R31
0R R32

0R R36
0R R39
0R R42

0R R52

0R R510R R50

100K
R44

GND

100nF
C25

GND

100nF
C26

GND

100nF
C27

GND

+5V_power 3V3_pci Vref_pci

0R R34
0R R37
0R R40

0R R43
0R R45

0R R35
0R R38
0R R41

0R R47
0R R490R R48

0R R46

0R R33

Enable

GND
100nF

C28

IDOvercurrent

HinU
HinV
HinW

LinU
LinV
LinW

HinU
HinV
HinW

LinU
LinV
LinW

1K
R56

1K
R58

1K
R53

1K
R55

1K
R57

1K
R54

GND
GND

GND 3V3_analog_power

3V3_analog_power

0R R183

47K
R184

GND

ETR

ET
R

PIC2501 

PIC2502 
COC25 

PIC2601 

PIC2602 
COC26 

PIC2701 

PIC2702 
COC27 

PIC2801 PIC2802 
COC28 

PICN10A01 

PICN10A02 

PICN10A03 

PICN10A04 

PICN10A05 

PICN10A06 

PICN10A07 

PICN10A08 

PICN10A09 

PICN10A10 

PICN10A11 

PICN10A12 

PICN10A13 

PICN10A14 

PICN10A15 

PICN10A16 

PICN10A17 

PICN10A18 

PICN10A19 

PICN10A20 

PICN10A21 

PICN10A22 

PICN10A23 

PICN10A24 

PICN10A25 

PICN10A26 

PICN10A27 

PICN10A28 

PICN10A29 

PICN10A30 

PICN10A31 

PICN10A32 

PICN10A33 

PICN10A34 

PICN10A35 

PICN10A36 

PICN10A37 

PICN10A38 

PICN10A39 

PICN10A40 

PICN10A41 

PICN10B01 

PICN10B02 

PICN10B03 

PICN10B04 

PICN10B05 

PICN10B06 

PICN10B07 

PICN10B08 

PICN10B09 

PICN10B10 

PICN10B11 

PICN10B12 

PICN10B13 

PICN10B14 

PICN10B15 

PICN10B16 

PICN10B17 

PICN10B18 

PICN10B19 

PICN10B20 

PICN10B21 

PICN10B22 

PICN10B23 

PICN10B24 

PICN10B25 

PICN10B26 

PICN10B27 

PICN10B28 

PICN10B29 

PICN10B30 

PICN10B31 

PICN10B32 

PICN10B33 

PICN10B34 

PICN10B35 

PICN10B36 

PICN10B37 

PICN10B38 

PICN10B39 

PICN10B40 

PICN10B41 

COCN1A 

PICN10A42 

PICN10A43 

PICN10A44 

PICN10A45 

PICN10A46 

PICN10A47 

PICN10A48 

PICN10A49 

PICN10A50 

PICN10A51 

PICN10A52 

PICN10A53 

PICN10A54 

PICN10A55 

PICN10A56 

PICN10A57 

PICN10A58 

PICN10A59 

PICN10A60 

PICN10A61 

PICN10A62 

PICN10A63 

PICN10A64 

PICN10A65 

PICN10A66 

PICN10A67 

PICN10A68 

PICN10A69 

PICN10A70 

PICN10A71 

PICN10A72 

PICN10A73 

PICN10A74 

PICN10A75 

PICN10A76 

PICN10A77 

PICN10A78 

PICN10A79 

PICN10A80 

PICN10A81 

PICN10A82 

PICN10B42 

PICN10B43 

PICN10B44 

PICN10B45 

PICN10B46 

PICN10B47 

PICN10B48 

PICN10B49 

PICN10B50 

PICN10B51 

PICN10B52 

PICN10B53 

PICN10B54 

PICN10B55 

PICN10B56 

PICN10B57 

PICN10B58 

PICN10B59 

PICN10B60 
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	Pins
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	Pins
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	Ocurrent1
	Pins
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	Ports
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	Pins
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	Ports
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	Pins
	R32-2

	Ports
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	OV_Vcc_Power
	Pins
	R33-1

	Ports
	OV_Vcc_Power


	Ref_Current_6S
	Pins
	R47-1

	Ports
	Ref_Current_6S


	ShuntU+
	Pins
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	Ports
	ShuntU+


	ShuntU-
	Pins
	CN1-B21

	Ports
	ShuntU-


	ShuntV+
	Pins
	CN1-A22

	Ports
	ShuntV+
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	Pins
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	Ports
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	Pins
	CN1-A23

	Ports
	ShuntW+


	ShuntW-
	Pins
	CN1-B23

	Ports
	ShuntW-


	Temp Sensor
	Pins
	CN1-A28

	Ports
	Temp Sensor


	Throttle
	Pins
	R51-1

	Ports
	Throttle


	Vcc_Pw
	Pins
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	Ports
	Vcc_Pw


	Vref_pci
	Pins
	C27-1
	CN1-B06


	VU
	Pins
	CN1-A25

	Ports
	VU


	VV
	Pins
	CN1-A26

	Ports
	VV


	VW
	Pins
	CN1-A27

	Ports
	VW
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