
Features
• Compatible with all available ST MEMS adapter boards
• Controlled by the STM32F401VE high-performance ARM Cortex™ - M4

microcontroller
• Software-adjustable power circuitry to set sensor supply voltage from 0 to 3.6 V
• Includes a DIL24 socket for easy MEMS adapter connection
• Adjustable MEMS DIL24 power supply
• DFU-compatible for USB microprocessor firmware update
• USB 2.0 full-speed compliant
• Embedded power monitoring circuitry on sensor supply voltage and current
• Debugging connector for SWD/JTAG
• Can be used with PC software like Unico GUI to manage and analyze MEMS

sensor data
• RoHS compliant

Description
ST's ready-to-use MEMS motherboard (STEVAL-MKI109V3) development platform
lets engineers monitor the behavior of ST MEMS sensors, which can help accelerate
time to market and maximize the performance of new product designs. This board is
compatible with ST MEMS adapter boards and supports I2C and SPI data modes for
very high output data rates.

This professional MEMS tool features a high-performance STM32F401VE
microcontroller and flexible power management with software-adjustable power
circuitry that allows you to set the sensor supply voltage from 0 to 3.6 V and replicate
the operating conditions in the intended application. The board includes accurate
power monitoring on sensor supply voltage and current, so external instruments are
not required.

You can run a graphical user interface (GUI) like Unico GUI (STSW-MKI109L for
Linux, STSW-MKI109M for Mac OSX and STSW-MKI109W for Windows), on a host
PC to manage data flow from MEMS sensors and analyze MEMS sensor waveforms,
which can help you explore the operating modes and power settings to optimize
sensor performance and accuracy in your application.

The STM32F401VE ARM Cortex-M4 microcontroller with DSP and FPU can process
much more than sensor readings such as barometric pressure and accelerometer or
gyroscope data; it can handle complex datasets like optical or electronic image
stabilization (OIS and EIS, respectively) from ST’s advanced 6-axis inertial modules,
and can be used to evaluate the latest generation of high-resolution MEMS sensors
for industrial applications.

Product summary
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1 Schematic diagrams

Figure 1. STEVAL-MKI109V3 circuit schematic (1 of 8)
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Figure 2. STEVAL-MKI109V3 circuit schematic (2 of 8)
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Figure 3. STEVAL-MKI109V3 circuit schematic (3 of 8)
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Figure 4. STEVAL-MKI109V3 circuit schematic (4 of 8)

TS3431CILT
U10

GND GND

5Vin_1

V1 - Dual Channel Idd measurement - lin
Au = 1 - 2 - 5 - 10 Differential Amp. Au = 5

Ref 3.00V

GND GNDGND

100k

R8
0.1%

100k

R23

0.1%

20k
R7

0.1%

20k

R18

0.1%

GND

10k
R20

GND

Sense_Hi_A

10k

R11

Sense_Lo_A

10k

R24

0.1%

10k

R28
0.1%

GND

470k

R29

470k

R1
GND

GND

ADC_V_REF

Sense_Lo_B
VDDIO

To Level Shifters VL

CH_A

CH_B

10uF

C39

GND

5Vin_1

GND

4.3V_A

GND

AS21P2TLR

D10

SEL9

S1 2

S2 1

U8A

AS21P2TLR

D5

SEL4

S1 7

S2 6

U8B

A
S2

1P
2T

LR
V

cc
3

G
N

D
8

U8C
A

S2
1P

2T
LR

V
cc

3
G

N
D

8

U9C

3k6
R99

0.1%

5k1
R95

0.1%

Ref 3.00V

120k

R97

270k

R96

470R
R89

5Vin_1
Vin

100pF
C12

100pF
C7

470nF
C6

150pF

C13

GND

GND

A
S2

1P
2T

LR
V

cc
3

G
N

D
8

U13C 1uF
C35

GND

10R

R86

22R

R98

22R

R93

10uF
C41

10uF
C37

4.3V_B 100nF

C38

100nF

C42

4.3V_A

4.3V_A 4.3V_B

4.3V_B
4.3V_B

Sense_Hi_A

Sense_Lo_ampl_A

Sense_Lo_A
ADC_I_A_(1) ADC_V_A

FILTER_A_(1)
RANGE_2x_A

RANGE_5x_A

GND

GND

Au = 10 - 20 - 50 - 100 Differential Amp. Au = 10

100k

R3
0.1%

100k

R56

0.1%

10k
R57

GND

Sense_Hi_A

10k

R21

Sense_Lo_A

470k

R61

470k

R62
GND

GND

AS21P2TLR

D10

SEL9

S1 2

S2 1

U13A

AS21P2TLR

D5

SEL4

S1 7

S2 6

U13B

100pF
C20

100pF
C19

150pF

C24

GND

470nF
C21

ADC_I_A_(2)

FILTER_A_(2)
RANGE_20x_A

RANGE_50x_A

GND

GND

GND

A
S2

1P
2T

LR
V

cc
3

G
N

D
8

U17C

4.3V_A

Au = 1 - 5 - 20 - 100 Differential Amp. Au = 5 - 10

100k

R64
0.1%

100k

R142

0.1%

20k
R63

0.1%

20k
R141

0.1%

10k
R143

GND

10k

R67

10k

R148

0.1%

10k

R150
0.1%

GND

470k

R151

470k

R156
GND

GND

AS21P2TLR

D10

SEL9

S1 2

S2 1

U17A

AS21P2TLR

D5

SEL4

S1 7

S2 6

U17B

100pF
C64

100pF
C27

470nF

C26

150pF

C66

GND

Sense_Hi_B

Sense_Lo_ampl_B

Sense_Lo_B
ADC_I_B

ADC_V_B

FILTER_B
RANGE_5x_B

RANGE_20x_B

GND

GND

Sense_Lo_B

10k

R2

0.1%

10k

R55

0.1%

AS21P2TLR

D10

SEL9

S1 2

S2 1

U9A

AS21P2TLR

D5

SEL4

S1 7

S2 6

U9B

20k
R65

0.1%

20k
R149

0.1%

RANGE_2x_B

4.3V_B

27k

R27

0.1%

27k

R58

0.1%

3k0
R9

0.1%

4k7

R14

0.1%

82kR10

24k

R15

0.1%

3k0

R4

0.1%

2k4

R51

0.1%

300R
R48

0.1%

27k

R147

0.1%

3k0

R84

0.1%

300R

R87

0.1%

1k5R85 0.1%

20kR88 0.1%

6k8R116 0.1%

137kR66

4.3V_A
4.3V_A

4.3V_B

22
33

1 1

TSZ122IQ2T

U3A

66
55

7 7

TSZ122IQ2T

U3B

8
4 TS

Z1
22

IQ
2T

U31C

22
33

1 1

TSZ122IQ2T

U15A

66
55

7 7

TSZ122IQ2T

U15B

GND

4.3V_A

8
4 TS

Z1
22

IQ
2T

U15C

22
33

1 1

TSZ122IQ2T

U16A

66
55

7 7

TSZ122IQ2T

U16B

GND

8
4 TS

Z1
22

IQ
2T

U16C

22
33

1 1

TSV632IQ2T

U11A

66
55

7 7

TSV632IQ2T

U11B

8
4 TS

V
63

2I
Q

2T

U11C

100nF
C80

22R

R159

GND

5Vin_1

4.3V_A

GND

4.3V_A

100nF
C82

GND

470k

R160

GND

22
33

1 1

TSZ122IQ2T

U31A

66
55

7 7

TSZ122IQ2T

U31B

100k
R16

100k
R33 GND

4.3V_A

8
4 TS

Z1
22

IQ
2T

U3C

4.3V_A

100nF
C81

GND

4.3V_B

GND

8
4 TS

Z1
22

IQ
2T

U32C

100k
R128

10k
R163

GND

10k
R164

GND

10k
R165

GND

22
33

1 1

TSZ122IQ2T

U32A

66
55

7 7

TSZ122IQ2T

U32B

GND

100nF
C58

GND

100nF
C67

GND

100pF
C11

100R

R17

100R

R50

100R

R166

GND

100pF
C65

1k5

R26

1k5

R101

Sense_Lo_A

3.6V

3.6V

3.6V

3.6V

3.6V

3.6V

100nF
C87

GND

GND

1k5

R174

3.6V

GND

GND

22nF
C88

22nF
C91

100pF
C86

VDD_3.6V

RB520S30T1G
D10

RB520S30T1G
D11

RB520S30T1G
D12

RB520S30T1G
D13

RB520S30T1G
D14

RB520S30T1G
D15 4.3V_B

100nF
C96

GND

100nF
C92

8k2R49

470R
R52

0.1%

D
B

2985 - R
ev 2

page 5/11

STEVA
L-M

K
I109V3

Schem
atic diagram

s 



Figure 5. STEVAL-MKI109V3 circuit schematic (5 of 8)
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Figure 6. STEVAL-MKI109V3 circuit schematic (6 of 8)
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Figure 7. STEVAL-MKI109V3 circuit schematic (7 of 8)
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Figure 8. STEVAL-MKI109V3 circuit schematic (8 of 8)
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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. For additional information about ST trademarks, please refer to www.st.com/trademarks. 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.
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