
5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Relay4

Relay3

Relay3

Relay4

+BUS

Phase A

Phase B

+BUS

Phase C

+BUS

Phase C

Phase B

Phase A

Phase A

Phase B

+BUS

Phase C

+5V

I High Phase B

I Low Phase B

I Low Phase AI High Phase C

I Low Phase C

I High Phase A

+15V

+3.3V Pow

+15V

+15V

Inrush curr

4

3

T2

PWM_C-L

PWM_A-H

PWM_C-H

PWM_A-L

+5V
+Vdd_m

PWM_B-L
HV Bus

PWM_B-H

+5V

PWM Vref

4

3

T1

+15V

STEVAL IHM027V1

To be soldered

To be soldered

BEMF_Daughter Board

ALL THE RESISTORS
ACCURACY MUST BE <1%

Duplicatore: 230Vac

A

A

B

B

R
67

100k-1/2WR
67

100k-1/2W

C28

220nF/275V-X2

C28

220nF/275V-X2

J15J15

1

R79
10k
R79
10k

C38

2.2 F/50V_1206

C38

2.2 F/50V_1206

C21

100 F/25V

C21

100 F/25V

R
74

R
74

-
+

D11
BRIDGE

-
+

D11
BRIDGE

3

1

2

4

TR1
1.5KE400A

TR1
1.5KE400A

C36
470nF/25V_1206

C36
470nF/25V_1206

J21

VDC BUS

J21

VDC BUS 2
1

D10
STTH1L06A
D10
STTH1L06A

1
2

R
71 10
0

R
71 10
0

J14J14

1

C44

2.2 F/50V_1206

C44

2.2 F/50V_1206

D14
STTH1L06

D14
STTH1L06

R91
12k
R91
12k

R63
470K
R63
470K

C26

47nF/16V_1206

C26

47nF/16V_1206

J18J18 1

L1 47 HL1 47 H

R
73

R
73

R
60

100k-1/2W
R

60
100k-1/2W

IC2

L7805CP

IC2

L7805CP

Vin1

GND

2

Vout 3

Q2

2STR1230

Q2

2STR1230
2

3
1

C48
220nF/50V
C48
220nF/50V

C20

1000 /200V

C20

1000 /200V

C33

10nF/400V

C33

10nF/400V

C32

10nF/400V

C32

10nF/400V

U10

VIPER16LN

U10

VIPER16LN

S
ou

rc
e4

4

S
ou

rc
e3

3

S
ou

rc
e2

2

S
ou

rc
e1

1

COMP 8

FB 7
LIM 6

VDD 5

D
ra

in
4

13

D
ra

in
3

14

D
ra

in
2

15

D
ra

in
1

16

W13W13

1

2

3

C29

100 F/25V

C29

100 F/25V

C23

220nF/275V-X2

C23

220nF/275V-X2

R92

47k

R92

47k

LD1

GREEN LED

LD1

GREEN LED
C22

2.2 F/25V

C22

2.2 F/25V

R90
120
R90
120

U5 LD1117D33U5 LD1117D33

G
N

D
1

OUT 2

OUT 3IN4

OUT 6

OUT 7

F2
8 A
F2
8 A

J12J121

J2

3 PHASE OUTPUT

J2

3 PHASE OUTPUT

1
2
3

R
72

R
72

J16J16

1 2

J20

CON2

J20

CON2

1
2

R62

1.5K

R62

1.5K

t

RT1
NTC

t

RT1
NTC

J13J131

W12W12

1

2

3

J19

2.54 line bar

J19

2.54 line bar

1
2
3
4
5
6
7
8
9
10
11
12

C34

2.2 F/50V_1206

C34

2.2 F/50V_1206

C24

100 F/25V

C24

100 F/25V

J25J25

1

C41

10nF/10V_1206

C41

10nF/10V_1206

J17J17

1 2

C31

10nF/400V

C31

10nF/400V

J22

120/230-VAC

J22

120/230-VAC

21

C55

100nF/50V_1206

C55

100nF/50V_1206

J26J261

C42
10nF/10V_1206
C42
10nF/10V_1206

R61

470K

R61

470K

J5

VIPER16 ON/OFF

J5

VIPER16 ON/OFF

1 2

C39

2.2 F/50V_1206

C39

2.2 F/50V_1206

C35

2.2 F/50V_1206

C35

2.2 F/50V_1206

C27

1000 /200V

C27

1000 /200V

R75
100
R75
100

C37

100nF/50V_1206

C37

100nF/50V_1206

C25

1 F/16V

C25

1 F/16V

F1
8 A
F1
8 A

J10J10

1

R70
100
R70
100

R65
8.2K
R65
8.2K

D13

BZX85C16

D13

BZX85C16

1
2

J23J23

1

D18

1N4148

D18

1N4148

1
2

R69
100
R69
100

R93
nc
R93
nc

U7

RELAY12A

U7

RELAY12A

1

2

3

4

5

L2

2.2mH

L2

2.2mH

J11J11

1

R76
10k
R76
10k

C43

2.2 F/50V_1206

C43

2.2 F/50V_1206

R
59

100k-1/2W
R

59
100k-1/2W

C40
nc
C40
nc

C45
10nF/10V_1206

C45
10nF/10V_1206

C30

1 F/16V

C30

1 F/16V

R
64

100k-1/2WR
64

100k-1/2W

D12
BZX84C18

D12
BZX84C18

1
2

U9

STGIPS10K60A

U9

STGIPS10K60A

OUT U1

VBOOT U2

LIN13

HIN14

VCC5

P1 25

U 24

E1 23

P2 22

V 21

E2 20

OUT V6

VBOOT V7

P3 19

W 18

E3 17

GND8

LIN29

HIN210

OUT W11

VBOOT W12

LIN313

HIN314

T115

T216
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5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Brake control

PWM_Brake

+BUS

+BUS

Phase A

Phase B

Phase C

PWM_B-L

PWM_A-L

PWM_A-H

PWM_C-H

PWM_B-H

PWM_C-L

Current Phase C

Current Phase A

Current Phase B

Measure Phase C

Measure Phase A

Measure Phase B

+3.3V Pow

HV Bus

Brake control

+5V

+15V

Inrush curr

OUT OP-amp1

OUT OP-amp2

OUT OP-amp3

Measure Phase A

+Vdd_m

+5V

+15V

+5V

+15V

+15V

OUT OP-amp1+5V

+5V

+5V

I High Phase A

I Low Phase A

I High Phase C

I Low Phase B

I Low Phase C

Current Phase A

Current Phase B

Current Phase C

I High Phase B

Measure Phase C

Measure Phase B

Measure Phase A

PWM_Brake

OUT OP-amp2

+Vdd_m

+5V+Vdd_m

PWM_C-H

PWM_A-L

PWM_B-L

PWM_C-L

PWM_A-H

PWM_B-H

HV Bus

Heatsink Temperature

Current Phase B
Current Phase C

+5V

PWM Vref
Measure Phase A

Current Phase A

Measure Phase C

+Vdd_m

Fault

Measure Phase B

+3.3V Pow

+5V

+Vdd_m

OUT OP-amp3

+Vdd_m

+5V

Heatsink Temperature

+Vdd_m

+5V

+5V

+5V

Fault

T2

T1

+15V

temp

temp

STEVAL IHM027V1

all resistor at 1%

ENCODER

Hall1

Hall2

Hall3

+5V/3.3V

GND

HALL SENSOR/

PWM_1H

PWM_2H

PWM_3H
PWM_3L

PWM_2L

PWM_1L

Test points

NB: with R86=12k,
R85=6.8k, R83=2.2k the
control brake will
operate at 390V and
330V.

Change R56 to
set the NTC
temperature
threshold

A

A

A

B

B

B

OCP protection OFF

TP9TP9

R19

1k

R19

1k

C19

470pF/10V_1206

C19

470pF/10V_1206

Q9

2STR1230

Q9

2STR1230

TP5TP5

R44

10k

R44

10k

W9

JUMP1

W9

JUMP1
1 2

-

+

U6
TS391ILT

-

+

U6
TS391ILT

1
3

4

5
2

D5
BAR43

D5
BAR43

D3

BAR43

D3

BAR43

1 2

TP13TP13

R
34nc R
34nc

C18C18

+

-
U1A

TSV994

+

-
U1A

TSV994

1
2

3

4
11

R
4247
k

R
4247
k

TP2TP2

R
4568

k
R

4568
k

R5
4.7k
R5

4.7k

-

+

U8
TS391ILT

-

+

U8
TS391ILT

1
3

4

5
2

R
82

27kR
82

27k

R22
2.7k
R22
2.7k

R99
5.6k
R99
5.6k

C5

100nF/50V_1206

C5

100nF/50V_1206

R48
6.8k
R48
6.8k

R
57

220 R
57

220

R
37 100

R
37 100 R

56100 R
56100

C46
4.7n/10V_1206

C46
4.7n/10V_1206

R
41

47
k

R
41

47
k

TP19TP19

R52
22k
R52
22k

C11

10pF/10V_1206

C11

10pF/10V_1206

R
97 nc

R
97 nc

R
18560

R
18560

D1

BAR43

D1

BAR43

1 2

D7 BAR43D7 BAR43

R36

10k

R36

10k

W1W1
1 2

R9

4.7k

R9

4.7k

Q8

2STR1230

Q8

2STR1230

U3

M74HC367M1R

U3

M74HC367M1R

G11

G
N

D
8

G215

V
C

C
16

1Y 3

2Y 5

3Y 7

4Y 9

1A2

2A4

3A6

4A10

5Y 11

6Y 13
5A12

6A14

W15
JUMP1

W15
JUMP1

1
2

R31
2.7k
R31
2.7k

R77
1.8k
R77
1.8k

R
4047
k

R
4047
k

R86
12k
R86
12k

D15

STTH108

D15

STTH108

1
2

TP3TP3

C15
100nF/50V_1206
C15

100nF/50V_1206

W3W3
1 2

R11
1k
R11
1k

TP7TP7

R6
1k
R6
1k

TP21TP21

R
3947
k

R
3947
k

R78
100
R78
100

R
85

6.8k

R
85

6.8k

STGF7NC60HD
Q4

STGF7NC60HD
Q4

R
46

10
0k

R
46

10
0k

C14

100nF/50V_1206

C14

100nF/50V_1206

W10W10
1 2

C7

100nF/50V_1206

C7

100nF/50V_1206

J24

TACHO

J24

TACHO

1
2

R
3847

k
R

3847
k

R
35 10kR
35 10k

T1
2STR1230

T1
2STR1230

R
55 680

R
55 680

W8W8
1 2

J3

34CONT

J3

34CONT

12
34
56
78
910
1112
1314
1516
1718
1920
2122
2324
2526
2728
2930
3132
3334

W7W7
1 2

R13
2.7k
R13
2.7k

C49
100pF/10V_1206
C49
100pF/10V_1206

Q5
2STR1230
Q5
2STR1230

R
87 1k

R
87 1k

R
4347
k

R
4347
kW11

JUMP1

W11

JUMP1
1 2

U2 M74HC08U2 M74HC08

11

22

33

44

55

66

77 8 8

9 9

10 10

11 11

12 12

13 13

14 14

R3
4.7k
R3

4.7k

R4
560
R4

560

D20
BZX84C13V
D20
BZX84C13V

1
2

C54

4.7 F/25V

C54

4.7 F/25V

D2

BAR43

D2

BAR43

1 2

Q3
2STR2230
Q3
2STR2230

Q6Q6

R53
220
R53
220

TP20TP20

R
7 560

R
7 560

W2W2
12

R
58

1.
8K

R
58

1.
8K

D17

BZX84C13V

D17

BZX84C13V

1 2

R
54100 R
54100

C13
10pF/10V_1206
C13
10pF/10V_1206

R27
560
R27
560

R
83

2.2kR
83

2.2k

C17
2.2nF/10V_1206
C17
2.2nF/10V_1206

R
17

2.2k R
17

2.2k

C47

100nF/50V_1206

C47

100nF/50V_1206

R26
4.7k

R26
4.7k

C12

33pF/10V_1206

C12

33pF/10V_1206

D19

BAR43

D19

BAR43

R29
1k
R29
1k

W16W16

1

2

3

R15
560
R15
560

D8 BAR43D8 BAR43

R
95

68k R
95

68k

LD2
RED LED

LD2
RED LED

J4

R Brake

J4

R Brake

1
2

C10
10pF/10V_1206
C10
10pF/10V_1206

R
33 10k

R
33 10k

R16
4.7k
R16
4.7k

R
28

560

R
28

560

C4
10pF/10V_1206
C4
10pF/10V_1206

R49
10k
R49
10k

D21

1N
41

48

D21

1N
41

48
R

98

15k

R
98

15k

W6W6
12

Q10Q10

D4
BAR43
D4
BAR43

R14
470
R14
470

C3

33pF/10V_1206

C3

33pF/10V_1206

R1
4.7k
R1

4.7k

C1 4.7 F/25VC1 4.7 F/25V

R23
5.6k
R23

5.6k

R89
5k6
R89
5k6

R84
10k
R84
10k

C16

100nF/50V_1206

C16

100nF/50V_1206

R10

4.7k

R10

4.7k

R8

4.7k

R8

4.7k

D16 BAR43D16 BAR43

TP1TP1

TP6TP6

R21
2.7k
R21
2.7k

W14

JUMP1

W14

JUMP1
1 2

TP4TP4

TP10TP10

W5W5

1

2

3

Q7

2STR1230

Q7

2STR1230

R25
1k
R25
1k

R96
220k
R96
220k

W4W41

2

3

TP11TP11

Q11
2STR1230

Q11
2STR1230

R30

1k

R30

1k

C6

33pF/10V_1206

C6

33pF/10V_1206

R
88

100k R
88

100k

R20
1k
R20
1k

C8

10pF/10V_1206

C8

10pF/10V_1206

TP17TP17

TP16TP16

R94
220
R94
220

+

-
U1D

TSV994

+

-
U1D

TSV994

14
13

12

TP18TP18

R12
2.7k
R12
2.7k

C2 100nF/50V_1206C2 100nF/50V_1206

+

-
U1C

TSV994

+

-
U1C

TSV994

8
9

10

D6 BAR43D6 BAR43

R
2422

R
2422

TP15TP15

R
80

470k R
80

470k
Q1Q1

R
81

470k

R
81

470k

J1J1

1

2

3

4

5

R2
4.7k
R2

4.7k

TP8TP8

R32
2.7k
R32
2.7k

+

-
U1B

TSV994

+

-
U1B

TSV994

7
6

5

TP14TP14

C9

10pF/10V_1206

C9

10pF/10V_1206

TP12TP12
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