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STEVAL-MKI109V2
eMotion: ST MEMS adapters motherboard based on the
STM32F103RE compatible with all ST MEMS adapters

Features
■ Compatible with all available ST MEMS 

adapter boards

■ Controlled by the STM32F103RET6 high-
performance ARM Cortex™-M3 microcontroller

■ Includes a DIL24 socket for easy MEMS 
adapter connection

■ 3 V on-board linear voltage regulator

■ DFU compatible for USB microprocessor 
firmware update

■ USB 2.0 full-speed compliant

■ Debugging connector for SWD/JTAG

■ RoHS compliant

Description
The STEVAL-MKI109V2 is a motherboard 
designed to provide users with a complete, ready-
to-use platform for the evaluation of 
STMicroelectronics’ MEMS products.

The board features a DIL24 socket to mount all 
available adapters for both digital and analog 
output MEMS devices.

The motherboard includes a high-performance 
32-bit microcontroller, which functions as a bridge 
between the sensor and a PC, on which it is 
possible to use the downloadable graphical user 
interface (GUI), or dedicated software routines for 
customized applications.
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1 Schematic diagrams

Figure 1. Circuit schematic (1 of 2)

IN
T

2
IN

T
1

18pF
Cosc2

18pF
Cosc1

1M
R7

OSCIN OSCOUT1

2

3

4

16MHz
Osc1

D
2

D
3

1
00

R
R

2
4

1
00

R
R

2
5

ST

PD

1
2
3

ST

JP4

1
2
3

PD

JP5
PD_u

ST_u

1
2
3

HP

JP6

HP
HP_u

VDD

VDD

VDD

10K
R11

10K
R12

10K
R19

R
le

d
G

le
d

1
00

R
R

2
3

1
00

R
R

2
2

V
D

D

S
W

1

V
D

D 1
0K

R
1

7

S
W

1

S
W

2

V
D

D 1
0K

R
1

8

S
W

2

BOOT0

10K
R14

BOOT1

10K
R13

VDD

10K
R6

10K
R5

10K
R4

10K
R3

10K
R2Not Mounted

JTMS_SWDIO

JTDI
JNTRST

JTDO
JTCK_SWCLK

NRST

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

Header 12

J4

24
23
22
21
20
19
18
17
16
15
14
13

Header 12

J5

PD

ST

HP

OUT2

OUT1

OUT4

OUT5

INT2
INT1

SCL_DEV
SDA_DEV
SDO_DEV

CS_DEV
Vref

O1

O2

OUT3

OUT6

O3

DIL24 Device Adapter

D
4

D
5

1
3
5
7
9 10

8
6
4
2

SWD Connector

J1
VDD

12

JP7

VDD VDD VDDVDD

100nFC5

100nF
C8

10nF
C17

+

1uF
C12

+4.7uF
C10

VDD

VDD

VDD

VDD

VDD
100nFC4

Vref_u

O
U

T4
_

u

OUT5_u

O
U

T2
_

u
O

U
T1

_
u

INT2
INT1

JTMS_SWDIO

OSCIN
OSCOUT

I2C_SCL
I2C_SDA

4.7K
R26

4.7K
R27

VDD

NRST

B
O

O
T0

USBDP

USARTRX
USARTTX

JT
D

I

JN
T

R
S

T
JT

D
O

JT
C

K
_S

W
C

LK

USBDM

R
le

d
G

le
d

S
W

1
S

W
2

B
O

O
T1

SW3100nF
C7

OUT3_u

O
U

T6
_

u

I2C_SCL
I2C_SDA 0RR16

0RR15 SCL_DEV
SDA_DEV

100nF
C26

VDD

CS_DEV

P
D

_
u

S
T

_u

SPI2_SCL

SPI2_SDA

P
A

3
/A

D
C

3
1

7

V
ss

4
1

8

V
d

d
4

1
9

P
A

4
/N

S
S

/A
D

C
4

2
0

P
A

5
/S

C
K

/A
D

C
5

2
1

P
A

6
/M

IS
O

/A
D

C
6

2
2

P
A

7
/M

O
S

I/
A

D
C

7
2

3

P
C

4
/A

D
C

1
4

2
4

P
C

5
/A

D
C

1
5

2
5

P
B

0
/A

D
C

8
2

6

P
B

1
/A

D
C

9
2

7

P
B

2
/B

O
O

T
1

2
8

P
B

1
0

2
9

P
B

1
1

3
0

V
ss

1
3

1

V
d

d
1

3
2

PB12/SPI2_NSS 33PB13/SPI2_SCK 34PB14/SPI2_MISO 35PB15/SPI2/MOSI 36PC6 37PC7 38PC8 39PC9 40PA8/MCO 41PA9/USART1_TX 42PA10/USART1_RX 43PA11/USBDM 44PA12/USBDP 45PA13/JTMS-SWDIO 46Vss2 47Vdd2 48

P
A

1
4

/J
TC

K
/

S
W

C
LK

4
9

P
A

1
5

/J
TD

I
5

0
P

C
1

0
5

1
P

C
1

1
5

2
P

C
1

2
5

3
P

D
2

5
4

P
B

3
/J

TD
O

5
5

P
B

4
/J

N
T

R
S

T
5

6
P

B
5

5
7

P
B

6
/I2

C
_S

C
L

5
8

P
B

7
/I2

C
_S

D
A

5
9

B
O

O
T0

6
0

P
B

8
6

1
P

B
9

6
2

V
ss

3
6

3
V

d
d

3
6

4

Vbat1

PC13/Tamper/RTC2

PC14/OSC32in3

PC15/OSC32out4

PD0/OSCin5

PD1/OSCout6

NRST7

PC0/ADC108

PC1/ADC119

PC2/ADC1210

PC3/ADC1311

VssA12

VddA13

PA0/WKUP/ADC014

PA1/ADC115

PA2/ADC216

STM32F103RET6 

Copper area overlapped0RR32

0RR33

SPI2_SDA

SPI2_SCL
SDO_DEV

Vdd_dut1
2
3
4
5
6
7
8
9

10
11
12

Header 12X2

JP2

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

Header 12X2

JP3
GP_GPIO1

GP_GPIO1

USB_Disc

Not Mounted

7 In- 6

In+ 5-
+

TS924
U1B

14 In- 13

In+ 12-
+

TS924
U1D

7 In- 6

In+ 5-
+

TS924
U3B

14 In- 13

In+ 12-
+

TS924
U3D

VDD

VDD

VDD

VDD

OUT1
OUT2

OUT3

OUT4

OUT3_u

OUT4_u

u_1TUO
u_2TUO 1 In- 2

In+ 3-
+

TS924
U1A

8 In- 9

In+ 10-
+

TS924
U1C

1 In- 2

In+ 3-
+

TS924
U3A

8 In- 9

In+ 10-
+

TS924
U3C

VDD

VDD

VDD

VDD

OUT5
OUT6u_5TUO

u_6TUO

Vref_u
Vref

G
P

_
le

d

V
D

D

1
00

R
R

3
0

D
6

G
P

_
le

d

1

In- 2

In+ 3

-
+

TS922

U4A

7

In- 6

In+ 5

-
+

TS922
U4B

VDD

VDD

O2

HP_u

O
2

_
u

O
1

_
u

O3_u

O1

O3

O1_u

O3_u

R0

R10

R0

R21

R0

R29

R0

R9

R0

R20

R0

R28

Not Mounted

USBDM

USBDP

USB_Disc

USBDM

USBDP

USB_Disc

O2_u

1
2

JP10

1
2

JP9

Not Mounted
Not Mounted

Not Mounted

1 2 3

Header 3

JP11

1
2
3

Header 3

JP8

Vdd_dutVdd_dut

VDD

CE_RF
CS_RF
SCK_RF
MOSI_RF
MISO_RF
IRQ_RF

S
C

K
_

R
F

M
IS

O
_R

F
M

O
S

I_
R

F

CE_RF

C
S

_
R

F
IR

Q
_R

F

1
2
3
4
5
6
7
8

MHDR1X8

JP12

AM07277v1



STEVAL-MKI109V2 Schematic diagrams

Doc ID 022429 Rev 1 3/5

   
   

   

Figure 2. Circuit schematic (2 of 2)



   
   

   

Revision history STEVAL-MKI109V2

4/5  Doc ID 022429 Rev 1

2 Revision history

Table 1. Document revision history

Date Revision Changes

03-Nov-2011 1 Initial release.
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Please Read Carefully:

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its subsidiaries (“ST”) reserve the
right to make changes, corrections, modifications or improvements, to this document, and the products and services described herein at any
time, without notice.

All ST products are sold pursuant to ST’s terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the ST products and services described herein, and ST assumes no
liability whatsoever relating to the choice, selection or use of the ST products and services described herein.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted under this document. If any part of this
document refers to any third party products or services it shall not be deemed a license grant by ST for the use of such third party products
or services, or any intellectual property contained therein or considered as a warranty covering the use in any manner whatsoever of such
third party products or services or any intellectual property contained therein.

UNLESS OTHERWISE SET FORTH IN ST’S TERMS AND CONDITIONS OF SALE ST DISCLAIMS ANY EXPRESS OR IMPLIED
WARRANTY WITH RESPECT TO THE USE AND/OR SALE OF ST PRODUCTS INCLUDING WITHOUT LIMITATION IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS
OF ANY JURISDICTION), OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

UNLESS EXPRESSLY APPROVED IN WRITING BY TWO AUTHORIZED ST REPRESENTATIVES, ST PRODUCTS ARE NOT
RECOMMENDED, AUTHORIZED OR WARRANTED FOR USE IN MILITARY, AIR CRAFT, SPACE, LIFE SAVING, OR LIFE SUSTAINING
APPLICATIONS, NOR IN PRODUCTS OR SYSTEMS WHERE FAILURE OR MALFUNCTION MAY RESULT IN PERSONAL INJURY,
DEATH, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE. ST PRODUCTS WHICH ARE NOT SPECIFIED AS "AUTOMOTIVE
GRADE" MAY ONLY BE USED IN AUTOMOTIVE APPLICATIONS AT USER’S OWN RISK.

Resale of ST products with provisions different from the statements and/or technical features set forth in this document shall immediately void
any warranty granted by ST for the ST product or service described herein and shall not create or extend in any manner whatsoever, any
liability of ST.

ST and the ST logo are trademarks or registered trademarks of ST in various countries.

Information in this document supersedes and replaces all information previously supplied.

The ST logo is a registered trademark of STMicroelectronics. All other names are the property of their respective owners.
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