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Note: The pin numbered as 1 is indicated with a white dot on the screen printing.
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Note: With every setup the 12 V must be externally provided anyway.
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Note: If the SPSB100 is not programmed (consequently J23/J29 are in [2-3] position), and you want to establish 
communication with the SPSB100 through SPI by using the connector J35, you must change the selection of the 
jumper J29 and use [1-2].
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Note: The resolver of Motor 2 must be enabled. By default, the resistor R178 is not mounted. To enable the functioning 
of the second position sensor R178 must be mounted.
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"STMicroelectronics and/or its licensors do not warrant the accuracy or completeness of this specification or any information contained therein. 
STMicroelectronics and/or its licensors do not warrant that this design will meet the specifications of, or be suitable for, any particular
application, purpose or implementation. 
STMicroelectronics and/or its licensors do not warrant that the design is production worthy. 
You should thoroughly validate and test any implementation of this design to confirm the functionality of the application." 
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"STMicroelectronics and/or its licensors do not warrant the accuracy or completeness of this specification or any information contained therein. 
STMicroelectronics and/or its licensors do not warrant that this design will meet the specifications of, or be suitable for, any particular application, purpose or implementation. 
STMicroelectronics and/or its licensors do not warrant that the design is production worthy. 
You should thoroughly validate and test any implementation of this design to confirm the functionality of the application." 

VBAT

Motor_Control_HS 1
Motor_Control_LS 1
Motor_Control_HS 2
Motor_Control_LS 2
Motor_Control_HS 3
Motor_Control_LS 3

U Motor P has e  Current_M2
V Motor P has e  Current_M2

Motor_Control_BKIN1
Motor_Control_BKIN2

Motor_Control_BKIN1_M2
Motor_Control_BKIN2_M2
Motor_Control_HS 1_M2
Motor_Control_LS 1_M2
Motor_Control_HS 2_M2
Motor_Control_LS 2_M2
Motor_Control_HS 3_M2
Motor_Control_LS 3_M2

W Motor P has e  Current_M2

U Motor P has e  Current
V Motor P has e  Current

W Motor P has e  Current

Tempera ture_M1
VBUS _M1

Tempera ture_M2
VBUS _M2

+5V
+3V3

DIS 1_M1
DIS 2_M1

BRAKE1_M1
BRAKE2_M1

DIS 1_M2
DIS 2_M2

BRAKE1_M2
BRAKE2_M2

ADC_OUT1_M1
ADC_OUT2_M1
ADC_OUT3_M1
ADC_OUT4_M1
ADC_OUT5_M1
ADC_OUT6_M1

ADC_OUT1_M2
ADC_OUT2_M2
ADC_OUT3_M2
ADC_OUT4_M2
ADC_OUT5_M2
ADC_OUT6_M2

MC_DAC_CH1

MC_DAC_CH2

S P I_MIS O
S P I_CLK
S P I_CS
S P I_MOS I

S P I2_MIS O
S P I2_CLK
S P I2_CS
S P I2_MOS I

EXC_M1
COS _M1
S IN_M1

EXC_M2
COS _M2
S IN_M2

BUS _DS CH_M1 BUS _DS CH_M2

CAN_TX1
CAN_TX2

UART_TX CAN_RX2CAN_RX1

UART_RX

GND_C

HRTIM1_FLT1
HRTIM1_A1
HRTIM1_A2
HRTIM1_B1
HRTIM1_B2
CURR_DC_IN

CURR_P RI_TRAS F
VDC_READING
TEMP
CURR2_COMP /GP IO1
CURR2_COMP /GP IO2
GP IO_OUT3

GND_C

GND_C

GND_C
GND_C

GND_C

GND_uC

R36 100

R
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k

R
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R
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R24 0

R37100

S te lla rE

S te lla rE

SPI_SCK
SPI_MISO

SPI_MOSI

GND_uC

GND_C

SPI_CS

BUS Voltage  Monitoring
Power Stage  Temp Monitoring

Phas e_Current_U
Phas e_Current_V
Phas e_Current_W

VDD_HV

5V_C
3V3_Micro

COS_Res olver
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C
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A

C
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Phas e_Current_W_M2

MOTOR_CONTROL_LS3_M2

MOTOR_CONTROL_LS2_M2

MOTOR_CONTROL_LS1_M2

MOTOR_CONTROL_HS3_M2

MOTOR_CONTROL_HS2_M2

MOTOR_CONTROL_HS1_M2

Phas e_Current_U_M2
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Phas e_Current_V_M2
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MC_DIS1_M2MC_DIS1_M1

MOTOR_CONTROL_BKIN1_M1

SPI3_SCK

SPI2_CS

MC_BRAKE1_M2MC_BRAKE1_M1

MOTOR_CONTROL_BKIN1_M2

SPI3_MOSI

SPI2_MOSI

MC_EXC_M1
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MOTOR_CONTROL_BKIN2_M1
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ADC_OUT4_M1

MC_DIS2_M2MC_DIS2_M1

MOTOR_CONTROL_BKIN2_M2
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MOTOR_CONTROL_LS1
MOTOR_CONTROL_HS1

MOTOR_CONTROL_LS3
MOTOR_CONTROL_HS3
MOTOR_CONTROL_LS2
MOTOR_CONTROL_HS2

RESET_SPSB

FCCU_ERR0
FCCU_ERR1

GPIO_OUT3

CURR_PRI_TRASF

HRTIM1_A1
HRTIM1_A2

CURR_DC_IN

HRTIM1_FLT1

HRTIM1_B1
HRTIM1_B2

TEMP

CURR2_COMP/GPIO2
CURR2_COMP/GPIO1

VDC_READING
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R26 100
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R
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k
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R34 100

R30 100
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k

R38 100

P MIC

S P S B100

IRQ

VDD_BUCK2_5V
VDD_BUCK1_3V3_MICRO

CLK

CSN

RESET_SPSB

FCCU Errror

VBAT

PMIC_SDI
PMIC_SDO

GND

LDO2

3V3_VIO

R
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R
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Not Mounted
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1
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R32 100

P ower S upply

GND_C

+3V3_PMIC
+5V_PMIC

+3V3

+5V
LDO2
+3V3_ext

R
49
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k

R33100

R52

0 Not mounted

+3V3_P MIC
+5V_P MIC +5V

+3V3

S P I_CK_P MIC
S P I_MIS O_P MIC
S P I_MOS I_P MIC
S P I_CS _P MIC

S P I_CK_P MIC
S P I_MIS O_P MIC

S P I_MOS I_P MIC
S P I_CS _P MIC

P MIC_IRQ
P MIC_FAILS AFE

P MIC_IRQ

VDD_HV

RES ET_S P S B
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FCCU Error
FCCU Error1

FCCU Error

FCCU Error1

+3V3_P MIC
+5V_P MIC

LDO2

LDO2
+3V3_EXT

+3V3_EXT
HRTIM1_FLT1
HRTIM1_A1
HRTIM1_A2
HRTIM1_B1
HRTIM1_B2

CURR_DC_IN

CURR_P RI_TRAS F
VDC_READING
TEMP
CURR2_COMP /GP IO1
CURR2_COMP /GP IO2
GP IO_OUT3
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CLOSE TO PIN

CLOSE TO PIN

VDD BUCK1 3V3 VDD BUCK2 5V

CLOSE TO PIN

BUCK3 NOT USED

LDO

SPIReplace TP 
with SMD connector

VDD_BUCK1_3V3_MICRO VDD_BUCK2_5V

RESET_SPSB

CSN

CLK

PMIC_SDI

PMIC_SDO

IRQ

FCCU Errror

VBAT

GND

LDO2

3V3_VIO

VDD_BUCK1_3V3_MICRO

GND
GND

GND GND

GND

GND

GND
GND

VDD_BUCK2_5V

GND
GND GND

GND
GND

VDD_BUCK1_3V3_MICRO

GND

GND

GND

VDD_BUCK1_3V3_MICRO

GND GND GND

VDD_BUCK1_3V3_MICRO

GND

VBAT

GND

GND

GND
VDD_BUCK1_3V3_MICRO

GND

GND

GND

GND

VBAT

VBAT

VBAT

GND

VBAT

VBAT

VBAT

GND

GND

VBAT

GND

GND

GND

VBAT

GND

GND

C15
47uF

C29
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TP11
SWDBG
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STPS5H100AF

R70
1k
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R69
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R71
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R56

0

Not mounted

R66 1k

R75 0.0

R53
0

Not mounted

R65
2.87k

R82
0

Not mounted

R76 0.0

R64
0

Not mounted

C34
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R67
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0

Not mounted
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N.M.

C30
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0

C16
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VDD_LDO2

R74 1k

C28
2.2uF
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FTR-102-02-S-D
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3 4

TP13
CLK

C24
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R60
0

R72 1k

J 18
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1 2 3
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C32
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J 16
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1 2 3

C18
0.1uF

L3

15uH
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C26 4.7nF

TP25
VDD_LDO1

J 29
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1 2 3
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N
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N
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GLB
15PGND3_0
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1
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COMP1
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44

PGND1_1
45
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COMP2
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SDI
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128 15137 166 176118 7

STL6N3LLH6

power track up to 500mA

GND_C

+5V

+3V3

+3V3_P MIC

+5V_P MIC

+3V3

+5V

LDO2

+3V3_ext

GND_C

3V3_Micro 3V3_Micro

VS S A VS S A
3V3_Micro 3V3_Micro

VS S A

VS S A VS S A
3V3_Micro 3V3_Micro

5V_C

VDD_HV

VS S A VS S A
3V3_Micro 3V3_Micro

GND_uCGND_uC

GND_uC GND_uC

VDD_LV_S MP S

GND_uC GND_uC

GND_uC GND_uC

VDD_LV_S MP S
3V3_Micro

3V3_Micro

GND_uC

GND_uC

GND_uC

VDD_LV_S MP S

GND_uC

GND_uC

GND_uC

Vext_5V

GND_C

GND_C GND_C

GND_C GND_C

3V3_Micro

5V_C

C56

0.047uF

C61

10nF

R92
0

FB3

330Ohm@100MHz

1 2

L4

330Ohm@100MHz

1 2

TP 22
VLX

C38

10uF

C96

0.047uF

C51

0.047uF

C84

0.1uF

U8
ES DA6V1LY

2
K2

1
K1A

3

C42

0.047uF

C106

0.1uF

C80

0.047uF

J 19

J umper_Female

L9

330Ohm@100MHz

1 2

C90

0.047uF

C102

10uF

L11

330Ohm@100MHz

1 2

R89

1k

C68

0.047uF

C74

0.047uF

U6
ES DA5V3LY

2
K2

1
K1A

3

J 20
Clos e  1-2
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C57

10nF

C62

0.047uF

R91

0

D10
LV

A
C

R87

0

C39

0.047uF

C85

10nF

C97

10nF

C52

10nF

R97

0

TP 18

VDD_LV

R98

0

C43

10nF

C107

0.1uF

C81

10nF

L5

330Ohm@100MHz

1 2

C91

10nF

C103
1nF

J 22

J umper_Female

R235 0

Not mounted

C69

10nF

C75

10nF

T1
BC846C

1

2
3

TP 17
GND

C58

0.047uF

C109

0.1uF

C63

10nF

U9A

S R5E1E7

VDD_HV_IO_W0
7

VDD_HV_IO_W1
15

VDD_LV_W
24

VDD_HV_IO_S0
58

VDD_HV_IO_S1
63

VDD_LV_S
68

VDD_HV_IO_S3
76VDD_HV_IO_S2
83

VDD_HV_IO_E0
90

VDD_HV_IO_E1
97

VDD_LV_E1
100

VSS_HV_OSC
107 VDD_HV_OSC

110

VDD_HV_IO_E2
118

VDD_LV_E4
123

VDD_HV_IO_E3
128

VDD_HV_IO_N0
137

VDD_HV_IO_PMU_0
139

SMPS_PMOS
142

SMPS_VLX
143

SMPS_NMOS
144

VDD_LV_N0
148

VDD_HV_FLA
157

VDD_HV_IO_N4
166

VDD_HV_IO_PMU_1
171

VDD_HV_IO_N5
176

HV_REFH_SD
36

HV_REFL_SD
37

HV_REFH_SAR
38

HV_REFL_SAR
39

VDD_HV_SAR
40

HV_REFH_DAC_COMP
41
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43
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2
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U5 LD1117DT33TR

GND

1

Vin
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C41
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0
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C79

10nF

C89

10nF
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0.1uF

R236 0

C67

10nF

C73

10nF

TP 23
VDD_LV_S MP S

HV_REFH_DAC

HV_REFH_DAC VDD_HV_SD_DAC

HV_REFL_DAC
VDD_HV_SD_DAC

HV_REFH_SAR
HV_REFL_SAR

HV_REFH_SAR VDD_HV_SAR

VDD_HV_SAR

HV_REFH_SD
HV_REFL_SD

HV_REFH_SD VDD_HV_OSC

VDD_HV_OSC
VSS_HV_OSC

VDD_HV_FLA

VDD_HV

VDD_HV_FLA VDD_HV_PMU

VDD_LV VDD_LV_S

VDD_HV_PMU

VDD_LV VDD_LV_S MP S

VDD_HV

VDD_UV_SMPS

VDD_LV_S MP S

+5V_ext

+3V3_ext

+3V3_J umper

+5V_J umper

+3V3_ext

+5V_ext

VDD_HV

VDD_LV_S
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E_RES_SIN+ FROM SENSOR

E_RES_COS+ FROM SENSOR E_RES_COS- FROM SENSOR

E_RES_SIN- FROM SENSOR

E_RES_EXC+_TO_SENSOR E_RES_EXC-TO_SENSOR

RES_SIN_TO_MCU

RES_COS_TO_MCU

RES_EXC_FROM_MCU

E_RES_SIN- FROM SENSOR

E_RES_SIN+ FROM SENSOR
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b) 18Vpp with TSB582 supplied at 12V,
R2=30kohm, R3=10kohm

"STMicroelectronics and/or its licensors do not warrant the accuracy or completeness of this specification or any
information contained therein. 
STMicroelectronics and/or its licensors do not warrant that this design will meet the specifications of, or be suitable for,
any particular application, purpose or implementation. 
STMicroelectronics and/or its licensors do not warrant that the design is production worthy. 
You should thoroughly validate and test any implementation of this design to confirm the functionality of the application." 

V(RES_EXC)=3.3Vpk
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a) 9Vpp with opamp supplied at 5V,
R2=15kohm, R3=10kohm
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114P F10 - TRACE_D4
115P F11 - TRACE_D3
116P F12 - TRACE_D2
117P F13 - TRACE_D1
119P F14 - TRACE_D0
120P F15 - TRACE_CK
121

R177 0

R198 0

Not mounte d

R208
150

R194
0

Not mounte d
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0
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Vcc
4
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3

Vss
1
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2

R?
0
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C175 8pF
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2

43

1

R199 0

R185 0 Not mounte d

R187 0
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R233 0

R174 510

R197
0
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CAN_RX
CAN_TX

MC_ADC_BUS  Voltage
MC_ADC_Te mp Monitor

MOTOR_CONTROL_LS 1

MC_ADC_CURRENT_I1 MOTOR_CONTROL_LS 2
MOTOR_CONTROL_HS 2

MOTOR_CONTROL_LS 3
MOTOR_CONTROL_HS 3

MC_ADC_CURRENT_I2

MC_ADC_CURRENT_I3

MOTOR_CONTROL_HS 1

DS P I1_S OUT
DS P I1_S IN
DS P I1_S CK
DS P I1_CS 0

US ER_LED_1
US ER_LED_2
UART_RXD
UART_TXD

MC_ADC_CURRENT_I1
MC_ADC_CURRENT_I2

MC_ADC_CURRENT_I3

MC_ADC_BUS  Voltage

MC_ADC_Te mp Monitor

MC_EXC_M1

MC_S IN

S IN_Re s olve r-Analog Input 1

COS _Re s olve r-Analog Input 2

DS P I1_S OUT
DS P I1_S IN
DS P I1_S CK
DS P I1_CS 0

BKIN1_M1

US ER_LED_1

US ER_LED_2

J COMP
J TMS
J TCK
J TDO
J TDI
J TRS T

RES ET

MC_ADC_CURRENT_I2_M2

MC_ADC_CURRENT_I3_M2

MC_ADC_BUS  Voltage _M2

MC_ADC_Te mp Monitor_M2

MC_S IN_M2

MC_EXC_M2

BKIN2_M1

CAN_TX
CAN_RX

UART_RXD
UART_TXD

DS P I2_S OUT
DS P I2_S IN
DS P I2_S CK
DS P I2_CS 0

DS P I3_S OUT
DS P I3_S IN
DS P I3_S CK
DS P I3_CS 0

BKIN1_M2

BKIN2_M2

MOTOR_CONTROL_HS 1_M2
MOTOR_CONTROL_LS 1_M2
MOTOR_CONTROL_HS 2_M2
MOTOR_CONTROL_LS 2_M2

MOTOR_CONTROL_LS 3_M2
MOTOR_CONTROL_HS 3_M2

MC_ADC_CURRENT_I1_M2

MC_ADC_CURRENT_I1_M2

MC_ADC_CURRENT_I2_M2
MC_ADC_CURRENT_I3_M2

ADC_OUT1_M1

ADC_OUT2_M2

ADC_OUT6_M1
ADC_OUT4_M1

MC_ADC_BUS  Voltage _M2
MC_ADC_Te mp Monitor_M2

MC_DIS 1_M1
MC_DIS 2_M1

MC_BRAKE2_M1

MC_BUS DIS _M1
MC_DIS 1_M2
MC_DIS 2_M2

MC_BUS DIS _M2

COS _Re s olve r-Analog Input 2

DS P I2_CS 0

DS P I2_S OUT
DS P I2_S IN

DS P I2_S CK

DS P I3_CS 0
DS P I3_S OUT
DS P I3_S IN
DS P I3_S CK

MC_P MIC_FAILS AFE

MC_P MIC_IRQ

MC_S IN
MC_COS

S IN_Re s olve r-Analog Input 1

MC_EXC_M2

MC_DAC_CH2
MC_S IN_M2

MC_COS _M2

MC_DAC_CH1

MC_EXC_M1

MC_ADC_CURRENT_I2

MC_S IN
MC_COS

MC_ADC_CURRENT_I1_M2

CAN2_TX
CAN2_RX

MC_BRAKE1_M2
MC_BRAKE2_M2

BKIN1_M2
BKIN2_M2

BKIN1_M1
BKIN2_M1

RES ET

ADC_OUT2_M1

ADC_OUT3_M1

ADC_OUT5_M1

ADC_OUT1_M2

ADC_OUT1_M2

ADC_OUT3_M2

ADC_OUT4_M2

ADC_OUT5_M2

MC_BRAKE1_M1

ADC_OUT6_M2

MC_COS _M2

MC_COS
MC_COS _M2

MC_COS

HRTIM1_A1

HRTIM1_FLT1

HRTIM1_A2
HRTIM1_B1
HRTIM1_B2

CURR_DC_IN

TEMP

CURR_P RI_TRAS F

VDC_READING

CURR2_COMP /GP IO1

CURR2_COMP /GP IO2

GP IO_OUT3
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