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STEVAL-IHM022V1
High density dual motor control demonstration board

based on the STM32F103ZE microcontroller

Features
■ Four 5 V power supply sources: 2-way screw 

connector, power jack, USB connector or 
daughterboard

■ Boot from system or user Flash

■ 64 Mb serial Flash included

■ Two RS-232 channels with RTS/CTS 
handshake support on one channel

■ USB 2.0 full speed connection

■ CAN 2.0 A/B compliant connection

■ Two full featured motor control connectors for 
field oriented control plus PFC support on one 
connector

■ JTAG, SWD and trace debug support

■ 240 x 320 TFT color LCD

■ Joystick with 4-direction control and selector

■ Reset, wakeup, tamper and user button

■ Extension connectors for daughterboard or 
wrapping board

■ RoHS compliant

Description
The STEVAL-IHM022V1 demonstration board is 
designed as a dual motor control development 
platform for STMicroelectronics’ ARM Cortex™-
M3 core-based STM32F103ZE microcontroller.

The board features full speed USB 2.0 and CAN 
2.0 A/B compliant interfaces, 2 I2S channels, 2 
I2C channels, 5 USART channels, 3 SPI 
channels, 2 DAC channels, internal 64 Kb SRAM 
and 512 Kb Flash memory, and JTAG and SWD 
debugging support.

The board is designed to implement multiple 
motor control (up to three MC connectors are 
available) and offers an advanced user I/O 
interface (LCD QVGA display and joystick key).

Extension headers make it easy to connect a 
daughterboard or wrapping board for specific 
applications.

AM00159V1

STEVAL-IHM022V1

www.st.com
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1 STEVAL-IHM022V1 schematic diagrams

Figure 1. STM32F103ZE microcontroller

AM00164v1

TR
AC

E_
D

3
TR

AC
E_

D
2

LC
D

_S
D

O

+3
V3

LE
D

1

P
D

8

S
W

4

BO
O

T1

P
G

0

LE
D

2
LC

D
_S

D
I

P
G

1

LE
D

3

P
E7

JM
P8

1
2

3

P
B1

0
P

B9

P
B1

2
P

B1
1

P
B[

0.
.1

5]

P
B1

3

P
B0

P
B1

5
P

B1
4

P
B[

0.
.1

5]

P
B1

P
B2

P
B4

P
B3

P
B5

P
B7

P
B6

P
B8

IO
S_

IN
3

P
E1

0
P

E9

P
E1

2
P

E1
1

P
E1

4
P

E1
3

PE
[0

..1
5]

P
E1

5
PE

[0
..1

5]

P
E1

P
E0

PF
9

PF
11

PF
10

PF
13

PF
12

PF
[0

..1
5]

PF
15

PF
14

PF
1

PF
0

PF
[0

..1
5]

PF
3

PF
2

PF
5

PF
4

PF
6

PF
7

P
E2

PF
8

P
E4

P
E3

P
E5

P
E7

P
E6

P
E8

P
A2

P
C

10
P

C
9

P
C

12
P

C
11

P
C

[0
..1

5]

P
C

14
P

C
13

P
C

0

P
C

15
P

C
[0

..1
5]

P
C

1

P
A3

P
C

2

P
C

4
P

C
3

P
C

5

P
C

7
P

C
6

P
C

8

P
A4

P
A5

P
A6

IO
S_

IN
4

P
A7

P
A8

JM
P1

0
1

2

3

De
fa

ul
t:

 j
um
pe

r 
on

 2
-3

 p
in

s

R
89

0R

Y
2

8M
H

z

JM
P

6
1

2

3

JP
14

C
O

N
3+

1_
1

2 31

4

P
C

10

JM
P4

1
2

3

U
8A ST

M
32

F1
03

ZE
T6

P
A0

-W
KU

P/
TI

M
5_

C
H

1
34

P
A1

/T
IM

5_
C

H
2

35

P
A2

/T
IM

5_
C

H
3

36

P
A3

/A
D

C
12

3_
IN

3
37

P
A4

/A
D

C
12

_I
N

4/
D

A
C

_O
U

T1
40

P
A5

/A
D

C
12

_I
N

5/
D

A
C

_O
U

T2
41

P
A6

/T
IM

8_
B

KI
N

42

P
A7

/T
IM

8_
C

H
1N

43

P
A8

10
0

P
A9

/U
SA

R
T1

_T
X

10
1

P
A1

0/
U

S
AR

T1
_R

X
10

2

P
A1

1/
U

S
BD

M
10

3

P
A1

2/
U

S
BD

P
10

4

P
A1

3/
JT

M
S-

SW
D

IO
10

5

P
A1

4/
JT

C
K-

SW
C

LK
10

9

P
A1

5/
JT

D
I/T

IM
2_

C
H

1_
E

TR
/S

PI
1_

N
SS

11
0

P
B0

/T
IM

8_
C

H
2N

46

P
B1

/T
IM

8_
C

H
3N

47

P
B2

/B
O

O
T1

48

P
B3

/J
TD

O
/S

W
D

_S
W

O
/T

IM
2_

C
H

2/
S

PI
1_

SC
K

13
3

P
B4

/J
TR

S
T/

TI
M

3_
C

H
1/

SP
I1

_M
IS

O
13

4

P
B5

/I2
C

1_
S

M
B

A1
/S

P
I1

_M
O

S
I

13
5

P
B6

/I2
C

1_
S

C
L

13
6

P
B7

/I2
C

1_
S

D
A

13
7

P
B8

13
9

P
B9

14
0

P
B1

0/
TI

M
2_

C
H

3
69

P
B1

1/
TI

M
2_

C
H

4
70

P
B1

2/
S

PI
2_

N
S

S
73

P
B1

3/
S

PI
2_

SC
K

74

P
B1

4/
S

PI
2_

M
IS

O
75

P
B1

5/
S

PI
2_

M
O

SI
76

P
C

0/
A

D
C

12
3_

IN
10

26

P
C

1/
A

D
C

12
3_

IN
11

27

P
C

2/
A

D
C

12
3_

IN
12

28

P
C

3/
A

D
C

12
3_

IN
13

29

P
C

4/
A

D
C

12
_I

N
14

44

P
C

5/
A

D
C

12
_I

N
15

45

P
C

6/
TI

M
8_

C
H

1
96

P
C

7/
TI

M
8_

C
H

2
97

P
C

8/
TI

M
8_

C
H

3
98

P
C

9/
TI

M
3_

C
H

4
99

P
C

10
11

1

P
C

11
11

2

P
C

12
11

3

P
C

13
/A

N
TI

-T
AM

P
7

P
C

14
/O

S
C

32
-I

N
8

P
C

15
/O

S
C

32
-O

U
T

9

N
R

ST
25

O
SC

_I
N

23

O
SC

_O
U

T
24

B
O

O
T0

13
8

P
G

15
13

2

P
G

14
12

9

P
G

13
12

8

P
G

12
12

7

P
G

11
12

6

P
G

10
12

5

PG
9

12
4

PG
8

93

PG
7

92

PG
6

91

PG
5

90

PG
4

89

PG
3

88

PG
2

87

PG
1

57

PG
0

56

PF
15

55

PF
14

54

PF
13

53

PF
12

50

PF
11

49

PF
10

/A
D

C
3_

IN
8

22

P
F9

/A
D

C
3_

IN
7

21

P
F8

/A
D

C
3_

IN
6

20

P
F7

/A
D

C
3_

IN
5

19

P
F6

/A
D

C
3_

IN
4

18

PF
5

15

PF
4

14

PF
3

13

PF
2

12

PF
1

11

PF
0

10

P
E1

5/
TI

M
1_

BK
IN

68

PE
14

67

PE
13

/T
IM

1_
C

H
3

66

P
E1

2/
TI

M
1_

C
H

3N
65

PE
11

/T
IM

1_
C

H
2

64

P
E1

0/
TI

M
1_

C
H

2N
63

P
E9

/T
IM

1_
C

H
1

60

PE
8/

TI
M

1_
C

H
1N

59

PE
7

58

PE
6

5

PE
5

4

PE
4

3

PE
3

2

PE
2

1

PE
1

14
2

P
E0

/T
IM

4_
ET

R
14

1

P
D

15
86

PD
14

/T
IM

4_
C

H
3

85

PD
13

/T
IM

4_
C

H
2

82

PD
12

/T
IM

4_
C

H
1

81

P
D

11
80

P
D

10
79

PD
9

78

PD
8

77

PD
7

12
3

P
D

6/
U

SA
R

T2
_R

X
12

2

P
D

5/
U

SA
R

T2
_T

X
11

9

PD
4/

U
S

AR
T2

_R
TS

11
8

PD
3/

U
S

AR
T2

_C
TS

11
7

P
D

2/
TI

M
3_

ET
R

11
6

P
D

1/
C

A
N

TX
11

5

PD
0/

C
A

N
R

X
11

4

P
C

14

JP
13

JM
P

7
1

2

3

P
C

11

De
fa

ul
t:

 j
um

pe
r 

on
 1

-2
 p

in
s

M
C

_M
ai

n 
P

FC
_O

C
P

P
C

12

R
90

0R

P
D

10
P

D
9

P
A9

P
D

11

P
D

13
P

D
12

P
D

[0
..1

5]
P

D
15

P
D

14

P
D

1
P

D
0

P
D

[0
..1

5]

P
D

2
P

D
3

P
D

4

P
D

6
P

D
5

P
D

7
P

D
8

IO
S_

IN
2

IO
S_

IN
5

P
A1

0
P

A1
1

IO
S_

IN
6

P
A1

2

P
A[

0.
.1

5]

P
A1

3
P

A1
4

IO
S_

IN
7

P
A1

5

PG
9

PG
11

PG
10

PG
13

PG
12

PG
[0

..1
5]

PG
15

PG
14

PG
[0

..1
5]

PG
1

PG
0

PG
2

PG
3

IO
S_

IN
8

PG
4

PG
6

PG
5

PG
7

PG
8

P
A0

P
B1

5

W
ak

eU
p

M
C

_S
ub

2 
E

nc
A

M
C

_M
ai

n 
E

nc
A

P
A1

LE
D

4

M
C

_S
ub

1 
C

ur
re

nt
A

M
C

_M
ai

n 
P

W
M

_U
L

P
G

2

M
C

_M
ai

n 
En

cB

C
A

N
_R

X

M
C

_S
ub

2 
En

cB

P
C

15

P
A1

P
G

3

R
E

SE
T

M
C

_M
ai

n 
P

W
M

_U
H

P
G

4

R
88

10
0K

M
C

_M
ai

n 
En

cI
nd

ex

P
D

0

M
C

_S
ub

2 
En

cI
nd

ex

P
C

0

R
ES

ET

P
G

5
JO

Y
_S

el
ec

t

P
A2

R
93

39
0R

P
D

12

P
G

6

C
A

N
_T

X

P
G

7

P
B6

I2
C

_C
LK

/I
O

S
_I

N
0

M
C

_M
ai

n 
Bu

s 
Vo

lta
ge

P
B2

LC
D

_C
S

P
A3

U
se

r_
Bu

tto
n

P
F0

P
E8

M
C

_M
ai

n 
C

ur
re

nt
A

P
E9

P
F1

M
C

_M
ai

n 
C

ur
re

nt
C

M
C

_M
ai

n 
C

ur
re

nt
B

SW
5 B
O

O
T0

+3
V

3

P
D

1

M
C

_S
ub

1 
E

nc
B

M
C

_S
ub

2 
P

W
M

_V
L

P
G

8

P
F2

P
D

13

M
C

_M
ai

n 
P

W
M

_V
H

M
C

_M
ai

n 
P

W
M

_V
L

P
F3

I2
C

_D
A

TA
/IO

S_
IN

1

S1

R
ES

ET

M
C

_M
ai

n 
P

W
M

_W
L

M
C

_S
ub

2 
H

ea
ts

in
k 

Te
m

p

M
C

_M
ai

n 
P

FC
 S

y
nc

2

P
C

1

M
C

_M
ai

n 
P

FC
_V

ac

M
C

_S
ub

2 
E

m
er

ge
nc

y 
S

to
p

P
C

2
P

C
3

S
PI

1_
N

S
S

JT
D

I
M

C
_M

ai
n 

P
W

M
_W

H

P
D

2

M
C

_M
ai

n 
H

ea
ts

in
k 

Te
m

p

A
D

C
12

_I
N

14

P
E3

P
A5

P
E1

4

JO
Y

_D
ow

n

P
B7

U
S

AR
T2

_C
TS

R
91

10
0K

P
C

4

P
E4

C
57

10
0n

F

P
D

3

P
B3

P
E5

M
C

_M
ai

n 
D

is
si

p.
 b

ra
ke

M
C

_S
ub

1 
H

ea
ts

in
k 

Te
m

p

M
C

_S
ub

1 
C

ur
re

nt
C

JM
P9

1
2

3

P
C

5

P
E6

JO
Y

_R
ig

ht

U
S

AR
T2

_R
TS

P
B8

M
C

_S
ub

1 
E

m
er

ge
nc

y 
S

to
p

M
C

_S
ub

1 
D

is
si

p.
 b

ra
ke

P
F6

P
D

4

P
G

9

JO
Y

_L
ef

t

P
F4

P
F7

P
A6

P
G

10

U
S

AR
T2

_T
X

P
A7

M
C

_S
ub

1 
PW

M
_U

H

AD
C

3_
IN

6

P
F5

P
G

11

U
S

AR
T2

_R
X

LC
D

 B
L_

C
on

tro
l

P
C

6

JO
Y

_U
p

M
C

_S
ub

2 
P

W
M

_W
L

M
C

_S
ub

1 
E

nc
In

de
x

JP
15

C
O

N
3+

1_
1

2 31

4

M
C

_S
ub

1 
PW

M
_V

H

P
A8

M
C

_S
ub

2 
PW

M
_U

R
ef

JT
D

O

P
F8

U
S

AR
T1

_T
X

P
C

7

S
P1

_S
C

K

P
A9

TI
M

8_
C

H
3

P
D

14

P
D

5

P
B4

M
C

_S
ub

2 
B

us
 V

ol
ta

ge

U
S

AR
T1

_R
X

P
G

12

P
D

6

P
A1

0

U
S

B_
D

M

P
C

8

U
S

B_
D

P

P
G

13

M
C

_M
ai

n 
P

FC
_P

W
M

P
F9

LC
D

_R
S

P
G

14

P
C

9

P
A1

2
P

A1
1

P
G

15

P
B1

2

P
D

7

JT
M

S
/S

W
D

IO

LC
D

_W
R

JT
C

K
/S

W
C

LK

P
A[

0.
.1

5]

M
C

_S
ub

2 
N

TC
 B

yp
as

s 
re

la
y

A
nt

i_
Ta

m
pe

r

Po
te

nt
io

m
et

er

Y
1

32
.7

68
 K

hz
C

56
10

pF
C

55
10

pF

P
C

13

P
A1

3

P
A4

P
D

15

P
A1

4

JP
16 C

O
N

3+
1_

1

2 31

4

S
PI

1_
M

IS
O

JT
R

ST

P
D

9

M
C

_S
ub

2 
C

ur
re

nt
A

M
C

_M
ai

n 
N

TC
 B

y
pa

ss
 re

la
y

P
A0

M
C

_M
ai

n 
PF

C
_S

y
nc

1

P
E1

3

C
59

22
pF

M
C

_S
ub

2 
E

m
er

ge
nc

y 
S

to
p

C
58

22
pF

P
E1

2
P

E1
1

M
C

_S
ub

1 
N

TC
 B

yp
as

s 
re

la
y

P
A1

5

U
S

B_
D

is
co

nn
ec

t

JM
P5

1
2

3

JM
P3

1
2

3

P
E0

P
B9

P
E1

0

M
C

_S
ub

2 
P

W
M

_V
R

ef

P
D

10

P
F1

1

S
PI

1_
M

O
S

I

P
D

11

P
B1

0

P
F1

2

TR
AC

E_
C

K

M
C

_S
ub

2 
P

W
M

_W
R

ef

P
F1

0

M
C

_M
ai

n 
E

m
er

ge
nc

y 
S

to
p

P
F1

3

P
B1

1

O
SC

_I
N

P
F1

4

P
E2

R
92

10
K

P
B5

M
C

_S
ub

2 
PW

M
_U

L

P
F1

5

+3
V3

M
C

_S
ub

1 
PW

M
_U

L

O
SC

_O
U

T

M
C

_S
ub

1 
En

cA

LC
D

_S
C

L

M
C

_S
ub

1 
PW

M
_V

L
M

C
_M

ai
n 

P
FC

_I
ac

P
B0

P
E1

TR
AC

E_
D

0

P
E1

5

P
B1

3

M
C

_S
ub

2 
D

is
si

p.
 b

ra
ke

TI
M

8_
C

H
3N

TR
AC

E_
D

1

P
B1

4

P
B1



STEVAL-IHM0022V1 STEVAL-IHM022V1 schematic diagrams

Doc ID 16072 Rev 1 3/13

Figure 2. Extension and I2C connectors
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Figure 3. Joystick, buttons and LCD connections
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Figure 4. JTAG and trace connectors
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Figure 5. Motor control connector main
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Figure 6. Motor control connector sub1

AM00162v1D
e

fa
u

lt 
p

o
si

tio
n

: 
1

-3
 a

n
d

 2
-4

A
D

C
3_

IN
6

A
D

C
12

_I
N

14

M
C

_S
ub

1 
N

TC
 B

yp
as

s 
re

la
y

M
C

_S
ub

1 
D

is
si

p.
 b

ra
ke

M
C

_S
ub

1 
P

W
M

_U
H

PF
C 

PW
M

PF
C 

SY
NC

MC
_W

L
CU

RR
EN

T 
A

EN
CO

DE
R 

A

MC
_W

H

EN
CO

DE
R 

B

CU
RR
EN

T 
B

MC
_V

H
MC

_V
L

DI
SS

IP
AT

IV
E 

BR
AK

E
NT

C 
BY
 P

AS
S 

RE
LA

Y
CU

RR
EN
T 

C

MC
_U

L

+5
V 

PO
WE

R

EM
ER
GE

NC
Y 
ST

OP

C
O

N
9

M
C

_S
ub

1 
co

nn
ec

to
r

1
2

3
4

5
6

7
8

9
10

11
12

13
14

15
16

17 19 21 23 25
26

27
28

29
30

31
32

33
3418 20 22 24

MC
_U

H

R
51

3
.3

K

R
52

0
R

R
53

0R R
56 0R

R
58 0R

D
ef

au
lt 

se
tti

ng
:O

pe
n

R
54

0R

R
57

0R

R
55 10

0K

C
24

1n
F

C
25

do
 n

ot
 f

it

C
27

do
 n

ot
 f

it

C
29

do
 n

ot
 f

it

C
33

10
nF

C
30

do
 n

ot
 f

it

C
32

do
 n

ot
 f

it

C
31

do
 n

ot
 f

it

C
28

10
0n

F

3.
3V

 P
ow
er

C
26

10
0n

F

GN
D

En
co
de

r 
In
de

x

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

GN
D

PF
C 

Va
c_
se

ns
e

PF
C 

Ia
c_
se

ns
e

GN
D

BU
S 

VO
LT

AG
E

GN
D

He
at
si

nk
 T

em
pe
ra

tu
re

M
C

_S
ub

1 
P

W
M

_U
L

+3
V

3

JP
6

+3
V

3

M
C

_S
ub

1 
E

nc
A

M
C

_S
ub

1 
P

W
M

_V
H

M
C

_S
ub

1 
E

nc
B

M
C

_S
ub

1 
P

W
M

_V
L

M
C

_S
ub

1 
B

us
 V

ol
ta

ge

M
C

_S
ub

1 
H

ea
ts

in
k 

Te
m

p

+5
V

M
C

_S
ub

1 
E

nc
In

de
x

M
C

_S
ub

1 
E

m
er

ge
nc

y 
S

to
p

M
C

_S
ub

1 
C

ur
re

nt
A

M
C

_S
ub

1 
C

ur
re

nt
B

M
C

_S
ub

1 
C

ur
re

nt
C

M
C

_S
ub

1 
B

us
 V

ol
ta

ge

M
C

_S
ub

1 
C

ur
re

nt
B

J1

Ju
m

pe
r 

D
ou

bl
e 

6 
pi

n

1 3 5

2 4 6

J2

Ju
m

pe
r 

D
ou

bl
e 

6 
pi

n

1 3 5

2 4 6

D
e

fa
u

lt 
p

o
si

tio
n

: 
1

-3
 a

n
d

 2
-4

TI
M

8_
C

H
3

TI
M

8_
C

H
3N



STEVAL-IHM022V1 schematic diagrams STEVAL-IHM0022V1

8/13 Doc ID 16072 Rev 1

Figure 7. Motor control connector sub2
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Figure 8. Peripherals
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Figure 9. Power supply
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Figure 10. RS-232 connectors
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