
SpiceOrder 1 SpiceOrder 2SpiceOrder 1SpiceOrder 2

SpiceOrder 1 SpiceOrder 2SpiceOrder 1SpiceOrder 2

SpiceOrder 1 SpiceOrder 2SpiceOrder 1SpiceOrder 2

SpiceOrder 1 SpiceOrder 2SpiceOrder 1SpiceOrder 2

acpl-c790

acpl-c790

acpl-c790

IRG4BC20UPbF
IRG4BC20UPbF

IRG4BC20UPbF IRG4BC20UPbF

IRG4BC20UPbF IRG4BC20UPbF

IRG4BC20UPbFIRG4BC20UPbF

BC8501K

IDP08E65D2
IDP08E65D2

2K7

10R

BC850

IDP08E65D2
IDP08E65D2

2K7

10R

BC8501K

IDP08E65D2
IDP08E65D2

2K7

220uH

220uH

220uH

BC850

1K

IDP08E65D2
IDP08E65D2

2K7

GND

GND

GND

100n 100n47n

1
8

0
K

100n

100n 100nf

100n47n

1
K

47n

1
K

1
8

0
K

1
8

0
K

10K1
K

10K

10K

1K

1K

10R

10R

10R

JCB0324S15

JCB0324S15

JCB0324S15

JCB0324S15

1K

1K

1K

1K

R1

T1
R10

D1
D2

R9

R2

T10

D4
D5

R13

R3

T12
R18

D7
D8

R17

T14

R66

D10
D11

R67

VDD11

VIN+2

VIN-3

GND14

VDD2 8

VOUT+ 7

VOUT- 6

GND2 5

VDD11

VIN+2

VIN-3

GND14

VDD2 8

VOUT+ 7

VOUT- 6

GND2 5

VDD11

VIN+2

VIN-3

GND14

VDD2 8

VOUT+ 7

VOUT- 6

GND2 5

C14 C15C16

R
2

2

C17

C18 C19

C20C21

R
1

9

C22

R
2

3

R
2

4

R
2

0

Q2
Q3

Q5 Q6

Q8 Q9

Q10Q11

4
3

2

K
5

4
3

2

K
6

4
3

2

K
7

R12

R
2

1

R15

R16

R65
R68

R4

R5

R6

+VIN2

-VIN1

+VOUT 4

-VOUT 3

V2

+VIN2

-VIN1

+VOUT 4

-VOUT 3

V1

+VIN2

-VIN1

+VOUT 4

-VOUT 3

V3

+VIN2

-VIN1

+VOUT 4

-VOUT 3

V4

R56

R61

R62

R14

GND

GND

GND

GND

ADC1

PE

N

N

N

VIN

VIN

VIN

VIN

ADC3

ADC2

SHORT_PE

5V

5V

5V

5V_REG

5V_REG

5V_REG

GND_REG

GND_REG

GND_REG

U

V

W

U_POWER

W_POWER

V_POWER1

Power electronic part
Jan Charvat

BLDC motor simulator

1/5Sheet:

A

B

C

D

E

F

1 2 3 4

A

B

C

D

E

F

1 2 3 4

18.05.2019 22:45



G5SB

BC850

GND

2K7

G5SB

BC850

GND

2K7

G5SB

BC850

GND

2K7

G5SB

BC850

GND

2K7

+
2

4
V

+
2

4V

+
2

4V

+
2

4V

100n

0

GND
GND

GND
GND

G5SB

BC850

+
2

4V

GND

2K7

G5SB

BC850

GND

2K7

+
2

4V

G5SB

BC850

GND

2K7

+
2

4V

5
1

K1
43

2

K1

T3

R25
5

1

K2
43

2

K2

T4

R26

5
1

K3
43

2

K3

T5

R27

5
1

K4
43

2

K4

T6

R28

C10R30

C11R29

C12R31
C13R32

D
1

2

D
1

3

D
1

4

D
1

5

5
1

K5

T2
R7

D
3

5
1

K6

T19
R8

D
1

6

5
1

K7

T11
R11

D
6

SWITCH1+

SWITCH1-

SWITCH2+

SWITCH2-

SWITCH3+

SWITCH3-

SWITCH4+

SWITCH4-

SW1
SW2

SW3
SW4

U_ON V_ON W_ON

Simulator of switches
and relays for enabling
each phase

Jan Charvat

BLDC motor simulator

2/5Sheet:

A

B

C

D

E

F

1 2 3 4

A

B

C

D

E

F

1 2 3 4

18.05.2019 22:45

4 SWITCHES



BC850

GND

2K7

2
K

7

BC850

GND

2K7

2
K

7

BC850

GND

2K7

2
K

7

GND

1
0

K
1

0
K

GND

1
0

K
1

0
K

OPA2130UOPA2130U

10K

6K8

10K

6K8

T7
R47

R
4

8

T8
R49

R
5

0

T9
R51

R
5

2

R
5

7
R

5
8

R
6

3
R

6
4

6

5
7

IC1B

2

3
1

8
4

IC1A

R54

R53

R59

R60

HALL2 HALL3

HALL_MCU1 HALL_MCU2

HALL1

5V 5V

5V 5V 5V

HALL_MCU3

DAC1
HALL_SIN+ HALL_SIN-

DAC2

HALL_COS-

HALL_COS+

Simulations of analog
and digital Hall sensors
outputs

Jan Charvat

BLDC motor simulator

3/5Sheet:

A

B

C

D

E

F

1 2 3 4

A

B

C

D

E

F

1 2 3 4

18.05.2019 22:45

DIGITAL HALL SENSORS

ANALOG HALL SENSORS



JTAG-20

GND

GND

+24V

BC8502K7

1
K

1K

1
K

BC850

GND

GND

BC8502K7

1
K

1K

1
K

BC850

GND

1
K

2
K

1
K

2
K

GND

GND

100u100u

100n 100n 100n100n

100n 100n100n 100n

GND

GND

GND

GND

GND

GND

GND

GND

GND

VTARVREF

NTRST

TDI

TMS

TCK

RTCK

TDO

RST

OBGRQ

OBGACK

1 2
3 4
5 6
7 8
9 10

11 12
13 14
15 16
17 18
19 20

J1

ADJ

IN OUT

LDO

L-1

L-2

L-3

HALL-1

HALL-2

HALL-3

PE/N-1

PE/N-2

SWITCH1-1

SWITCH1-2

SWITCH2-1

SWITCH2-2

SWITCH3-1

SWITCH3-2

SWITCH4-1

SWITCH4-2

POWER-1

POWER-2

ADJ

IN OUT

LDO1

T15

R33

R
3

4

R36

R
3

5

T16

1
3
5

2
4
6

SV1

ADJ

IN OUT

LDO2

T17

R39

R
4

0

R42

R
4

1

T18

R
3

7
R

3
8

R
4

3
R

4
4

V_REG-1

V_REG-2

ADJ

IN OUT

LDO3

HALL_SIN-1

HALL_SIN-2

HALL_COS-1

HALL_COS-2

C25C26

C28 C29 C30C31

C32 C33C27 C34

GND
GND
GND
GND

GND
GND

GND
GND
GND

GND

GND GND

VCC VCC
TRST
TDI
TMS
TCLK
RTCK

RESET
TDO

3V3

PE

N

HALL2

HALL3

SWITCH1+

SWITCH1-

SWITCH2+

SWITCH2-

SWITCH3+

SWITCH3-

SWITCH4+

SWITCH4-

VIN

VIN

VIN VIN

HALL1

UART2TX

UART2RX

UART1TX_OUT

UART1TX_OUT

UART2TX_OUT

UART2TX_OUT

UART1RX_OUT

UART1RX_OUT

UART2RX_OUT

UART2RX_OUT

UART1TX

UART1RX

5V

5V

5V

V_REG

V_REG 5V_REG

GND_REG

GND_REG

HALL_SIN+

HALL_SIN-

HALL_COS-

HALL_COS+

U

V

W

Inputs and outputs of the 
whole board
(UART, JTAG, Power suply)

Jan Charvat

BLDC motor simulator

4/5

++

Sheet:

A

B

C

D

E

F

1 2 3 4

A

B

C

D

E

F

1 2 3 4

18.05.2019 22:45

Same as power for regulator

UART1

POWER SUPPLIES

CONNECTIONS

UART2



100n

1
0

0
K

GND

1
0

K

GND

GND

100n100n100n100n100n

4k7

100n

10n

1
2

p
1

2
p

GND

PE21

PE32

PE43

PE54

PE65

VLCD6

PC137

PC148

PC159

VSS10

VDD11

PH012

PH113

NRST14

PC015

PC116

PC217

PC318

VSSA19

VREF_MINUS20

VREF_PLUS21

VDDA22

PA023

PA124

PA225

P
A

3
2

6

V
S

S
2

7

V
D

D
2

8

P
A

4
2

9

P
A

5
3

0

P
A

6
3

1

P
A

7
3

2

P
C

4
3

3

P
C

5
3

4

P
B

0
3

5

P
B

1
3

6

P
B

2
3

7

P
E

7
3

8

P
E

8
3

9

P
E

9
4

0

P
E

1
0

4
1

P
E

11
4

2

P
E

1
2

4
3

P
E

1
3

4
4

P
E

1
4

4
5

P
E

1
5

4
6

P
B

1
0

4
7

P
B

11
4

8

V
S

S
4

9

V
D

D
5

0

PB12 51
PB13 52
PB14 53
PB15 54
PD8 55
PD9 56

PD10 57
PD11 58
PD12 59
PD13 60
PD14 61
PD15 62

PC6 63
PC7 64
PC8 65
PC9 66
PA8 67
PA9 68

PA10 69
PA11 70
PA12 71
JTMS 72

PH2 73
VSS 74
VDD 75

JT
C

K
7

6
JT

D
I

7
7

P
C

1
0

7
8

P
C

11
7

9
P

C
1

2
8

0
P

D
0

8
1

P
D

1
8

2
P

D
2

8
3

P
D

3
8

4
P

D
4

8
5

P
D

5
8

6
P

D
6

8
7

P
D

7
8

8
JT

D
O

8
9

JT
R

S
T

9
0

P
B

5
9

1
P

B
6

9
2

P
B

7
9

3
B

O
O

T
9

4
P

B
8

9
5

P
B

9
9

6
P

E
0

9
7

P
E

1
9

8
V

S
S

9
9

V
D

D
1

0
0

STM32F407VET

C1

R
4

5

3 1
24

S2 R
4

6

C5C6C7C8C9

R55

C23

C24

Q
1

2

C
3

5
C

3
6

GND

GND

GND

GND

GND

GND

GND

ADC1

TRST TDI

TMS

TCLKTDO

3V3

3V3

3V3

3V33V3

3V3

3V3
3V3

3V3

3V3

SW1
SW2
SW3
SW4

HALL_MCU1
HALL_MCU2

UART2TX

UART2RX

ADC3
ADC2

SHORT_PE

UART1TX
UART1RX

HALL_MCU3

DAC1
DAC2

OSC_IN

OSC_IN

OSC_OUT

OSC_OUT

U_ON
V_ON
W_ON

U_POWER
V_POWER

W_POWER

MCU part of the scheme
Jan Charvat

BLDC motor simulator

5/5Sheet:

A

B

C

D

E

F

1 2 3 4

A

B

C

D

E

F

1 2 3 4

18.05.2019 22:45

Capacitors connected near MCU


