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STEVAL-IHM023V3

1 kW 3-phase motor control evaluation board featuring L6390
drivers and STGP10H60DF IGBT

Data brief

Features
• Minimum input voltage: 125 VDC or 90 VAC

• Maximum input voltage: 400 VDC or 285 VAC

• Input voltage range with applied input voltage 
doubler from 65 VAC to 145 VAC

• Voltage range for low-voltage motor control 
applications from 18 VDC to 35 VDC

• Possibility to use auxiliary +15 V supply voltage

• Maximum output power for motors: up to 1 kW

• Regenerative brake control

• Input inrush limitation with bypass relay

• + 15 V auxiliary power supply based on buck 
converter with VIPer16

• IGBT power switch STGP10H60DF in a TO- 
220 package - compatible with other ST IGBTs 
or power MOSFETs in the TO-220 package

• Fully populated board design with test points 
and isolated plastic cover for safety

• Motor control connector for interface with the 
STM3210B-EVAL board and other ST motor 
control dedicated kits

• Tachometer input

• Hall/encoder inputs

• Possibility to connect BEMF daughterboard for 
sensorless six-step control of BLDC motors

• PCB type and size:
– PCB material: FR-4
– Double-sided layout
– Copper thickness: 60 µm
– Total dimensions of board: 127 mm x 180 

mm

• RoHS compliant 

Description
The STEVAL-IHM023V3 evaluation board 
implements a 1 kW three-phase motor control 
application featuring L6390 high and low-side 
driver and the STGP10H60DF IGBT. The 
evaluation board is an AC-DC inverter that 
generates a three-phase waveform for driving 
two- or three-phase motors such as induction 
motors or PMSM motors up to 1000 W, with or 
without sensors.

The STEVAL-IHM023V3 is a universal, fully 
evaluated and populated design consisting of a 
three-phase inverter bridge based on 
STMicroelectronics’ 600 V IGBT STGP10H60DF 
in a TO-220 package mounted on a heatsink, and 
the L6390 high-voltage high-side and low-side 
driver featuring an integrated comparator for 
hardware protection features such as overcurrent 
and overtemperature. The driver also integrates 
an operational amplifier suitable for advanced 
current sensing. Thanks to this advanced 
characteristic, the system achieves accurate and 
fast conditioning of the current feedback, 
addressing the typical requirements of field-
oriented control (FOC). The board has been 
designed to be compatible with a single-phase 
mains, supplying from 90 VAC to 285 VAC or from 
125 VDC to 400 VDC for DC voltage. With 
reconfiguration of the input sourcing, the board is 
suitable also for low-voltage DC applications up to 
35 VDC.

www.st.com

http://www.st.com
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1 Schematic diagram

Figure 1. STEVAL-IHM023V3 circuit schematic (1 of 6)
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Figure 2. STEVAL-IHM023V3 circuit schematic (2 of 6)
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Figure 3. STEVAL-IHM023V3 circuit schematic (3 of 6)

+
15

 V
 e

x.
 s

up
pl

y
M

ot
or

 o
ut

pu
t

LV
 D

C
 b

us
 s

up
pl

y

35
 V

 m
ax

!

+
5 

V
 li

ne
ar

N
T

C
 b

yp
as

s

B
E

M
F

 d
au

gh
te

r 
bo

ar
d

M
ot

or
 c

on
ne

ct
or

AB

<3
5 

V
 O

N
LY

H
IG

H
 V

O
LT

A
G

E

P
W

M
_V

re
f

N
T

C
 b

yp
as

s 
re

la
y

P
W

M
-A

-H
P

W
M

-A
-L

P
W

M
-B

-H
P

W
M

-B
-L

P
W

M
-C

-H
P

W
M

-C
-L

C
u

rr
e

nt
_C

C
u

rr
e

nt
_A

C
u

rr
e

nt
_B

P
W

M
_V

re
f

M
_p

ha
se

_A
M

_p
ha

se
_B

N
T

C
_b

yp
as

s_
re

la
y

B
us

_v
o

lt
ag

e

H
et

_t
em

pe
ra

tu
re

M
_p

ha
se

_C
S

of
tw

ar
e 

br
ak

e

O
C

P
 o

ff
E

M
_S

T
O

P

ph
as

e_
A

ph
as

e_
B

ph
as

e_
C

+1
5 

V

+1
5 

V

+1
5 

V
+5

V

+B
us

+B
us

+3
.3

V
V

dd
_

m
ic

ro

+1
5 

V

re
la

y_
A

re
la

y_
B

ph
as

e_
A

ph
as

e_
B

ph
as

e_
C

V
dd

_m
ic

r
o

V
ip

er
D

5
1N

41
48

1N
41

48

C
17

10
0 

nF

R
10

3

W
6

V
dd

_m
cu

C
11

10
0 

nF

R
111

LS
1

F
IN

D
E

R
 4

03
1-

12

LS
1

11
12 14

1 2

D
3

S
T

P
S

11
50

D
3

D
27

LE
D

 y
el

lo
w

W
5

1

2

3

C
10

10
0 

nF

J3

+
15

 V
D

C

1 2

D
10

1N
41

48

R
13

W
3

LV
-s

u
pp

ly

+
C

6
8

C
A

P
A

C
IT

O
R

 P
O

L_
1

+

D
4

S
M

6T
36

A
D

4
S

M
6T

36
A

R
17

U
10

L7
8M

05
A

C
D

T
-T

R
 D

P
A

K

IN
1

O
U

T
3

G
N

D

2

R
14

J5

M
ot

or
 c

on
ne

ct
or

J5
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

Q
1

B
C

84
7

C
6

6
10

0 
nF

D
7

LE
D

 g
re

en

U
2

LM
78

05
_0

IN
1

O
U

T
3

G
N

D
2

J2 M
O

T
O

R

123

J7

2.
54

 l
in

eb
ar

J7

1 2 3 5 6 7 84

C
67

10
0 

nF

A
M

07
50

4



DocID027120 Rev 1 5/9

STEVAL-IHM023V3 Schematic diagram

9

Figure 4. STEVAL-IHM023V3 circuit schematic (4 of 6)
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Figure 5. STEVAL-IHM023V3 circuit schematic (5 of 6)

A B

H
V 

H
/L

 s
id

e 
dr

iv
er

 c
ha

nn
el

 
B

!S
D

O
C

P 
of

f

!S
D

EM
_S

TO
P

PW
M

-B
-

H

PW
M

-B
-

L

Cu
rr

e
nt

_B

C
_

E

Vd
d_

m
ic

ro

Vd
d_

m
ic

ro

+
3.

3
 V

+
3.

3
 V

+
Bu

s

+
15

 V

ph
as

e_
B

+
3.

3
V

C
4

3

R6

C
50

10
0 

pF

R7
1

N
.C

.

C
4

2
33

0 
pF

R8

R6
2

R7
6

Q
9

ST
G

P1
0H

60
D

F
1

2 3

D
18

1
N

41
48

R6
3

R5

C
5

2
33

0 
pF

R7
3

N
.C

.

R7
7

D
17

1
N

41
48

R7
8 

  3
.

C
4

9
2 

nF

R5
7

R6
8

C
4

5
10

 p
F

R6
9

U
6

L6
39

0D

D
T

5

O
PO

U
T

7

!L
IN

1

!S
D

/O
D

2
Vb

oo
t

16

H
V

G
15

H
IN

3

Vc
c

4

O
P

-
6

C
P

+
10

G
N

D
8

O
P

+
9

O
U

T
14

LV
G

11
N

C
12

N
C

13

Q
8

ST
G

P1
0H

60
D

F
1

2 3

R6
1

1

W
1

0G
ai

n_
11

C
4

7

1 
nF

R5
8

R7
0

R6
4

R7

C
4

6
10

 p
F

R7
4

D
20

BA
T4

8J
FI

LM

R6
5

C
5

1
33

 p
F

R7

W
111

1

2

3

C
4

4

R8
1

D19BAT48JFILM

C
4

8

47
0 

nF

R6
0

A
M

07
50

6



DocID027120 Rev 1 7/9

STEVAL-IHM023V3 Schematic diagram

9

Figure 6. STEVAL-IHM023V3 circuit schematic (6 of 6)
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2 Revision history

         

Table 1. Document revision history

Date Revision Changes

04-Nov-2014 1 Initial release.
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IMPORTANT NOTICE – PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and 
improvements to ST products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on 
ST products before placing orders. ST products are sold pursuant to ST’s terms and conditions of sale in place at the time of order 
acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or 
the design of Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.

Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. All other product or service names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2014 STMicroelectronics – All rights reserved



 

 

 

Мы молодая и активно развивающаяся компания в области  поставок 

электронных компонентов. Мы поставляем  электронные  компоненты  

отечественного и импортного производства напрямую от производителей и с 

крупнейших складов мира. 

Благодаря сотрудничеству с мировыми поставщиками мы осуществляем 

комплексные и плановые поставки   широчайшего   спектра электронных 

компонентов. 

Собственная  эффективная  логистика и склад в обеспечивает надежную 

поставку продукции в точно указанные сроки по всей России. 

Мы осуществляем  техническую поддержку нашим клиентам и 

предпродажную проверку качества продукции. На  все поставляемые продукты 

мы предоставляем  гарантию . 

Осуществляем поставки продукции под контролем ВП МО РФ на 

предприятия военно-промышленного комплекса  России , а также работаем в 

рамках 275 ФЗ с открытием отдельных счетов в уполномоченном банке. Система 

менеджмента качества компании соответствует требованиям ГОСТ ISO 9001.  

Минимальные сроки поставки, гибкие цены, неограниченный 

ассортимент  и индивидуальный подход к клиентам являются основой для 

выстраивания долгосрочного и эффективного сотрудничества с предприятиями 

радиоэлектронной промышленности, предприятиями  ВПК и научно-

исследовательскими  институтами России. 

С нами вы становитесь  еще успешнее! 

 

 

 

 

 

Наши контакты: 

Телефон: +7 812 627 14 35 

Электронная почта: sales@st-electron.ru 

Адрес: 198099, Санкт-Петербург,  

Промышленная ул, дом № 19, литера Н,  

помещение 100-Н Офис 331 

mailto:sales@st-electron.ru

