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User manual

Getting started with the X-NUCLEO-IKS01A3 motion MEMS and environmental
sensor expansion board for STM32 Nucleo

Introduction
The X-NUCLEO-IKS01A3 is a motion MEMS and environmental sensor evaluation board system.

It is compatible with the Arduino UNO R3 connector layout and features the LSMEDSO 3-axis accelerometer + 3-axis
gyroscope, the LIS2MDL 3-axis magnetometer, the LIS2DVV12 3-axis accelerometer, the HTS221 humidity and temperature
sensor, the LPS22HH pressure sensor, and the STTS751 temperature sensor.

The X-NUCLEO-IKS01A3 interfaces with the STM32 microcontroller via the I12C pin, and it is possible to change the default I1>C
port.
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1 Getting started

1.1 Hardware requirements
The X-NUCLEO-IKS01A3 is designed to be used with STM32 Nucleo boards (visit www.st.com for further
information).

Figure 2. X-NUCLEO-IKS01A3 plugged on an STM32 Nucleo board

The X-NUCLEO-IKS01A3 must be connected on the matching pins of any STM32 Nucleo board with the Arduino
UNO RS3 connector.

Note: X-NUCLEO-IKS01A3 components are ESD sensitive and, as the board has male/female pass-through
connectors, it is important to handle it with care to avoid bending or damaging the pins.

RELATED LINKS
See the X-CUBE-MEMS1 product page for firmware and related documentation
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2 System requirements

To complete the system setup, you need:

+  aWindows® (7, 8, 10) PC

. a USB type A to mini-B USB cable to connect the STM32 Nucleo to the PC

. board firmware and software package (X-CUBE-MEMS1) installed on the user PC
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3 Hardware description

The board lets you test the functionality of the motion MEMS accelerometer, gyroscope and magnetometer, and
environmental humidity, temperature and pressure sensors, via the I?*C communication bus.

It also allows all LSMEDSO sensor hub function testing.
The board features:

. LSM6DO: MEMS 3D accelerometer (+2/+4/+8/+16 g) + 3D gyroscope (+125/+250/£500/£1000/£2000 dps)
. LIS2MDL: MEMS 3D magnetometer (+50 gauss)

. LIS2DW12: MEMS 3D accelerometer (+2/+4/+8/+16 Q)

. LPS22HH: MEMS pressure sensor, 260-1260 hPa absolute digital output barometer

. HTS221: capacitive digital relative humidity and temperature

. STTS751: Temperature sensor (—40 °C to +125 °C)

. DIL 24-pin socket available for additional MEMS adapters and other sensors

. Free comprehensive development firmware library and example for all sensors compatible with STM32Cube
firmware

. I2C sensor hub features on LSM6DSO available
. Compatible with STM32 Nucleo boards

. Equipped with Arduino UNO R3 connector

. RoHS compliant

. WEEE compliant

Each device has a separate power supply to allow power consumption measurement of every sensor.

The expansion board is power supply compatible with STM32 Nucleo boards: it mounts an LDO to generate 1.8 V
for all the MEMS sensors except for the STTS751, which is supplied by a separate LDO generating 2.5 V.

All signals between the sensors and the main board are translated by a level shifter.

3.1 Default solder bridge configuration

The user can configure several aspects of the X-NUCLEO-IKS01A3 through several solder bridges which can be
left open (not mounted) or closed (mounted) to configure different hardware settings.

Table 1. Default solder bridge default configuration (device to I?°C bus connection)

m Solder bridge (default) Solder bridge (not mounted)

LIS2DW12 12C2 SB3, SB13
LSM6DSO 12C2 SB7, SB11 -
HTS221 I2C1 SB24, SB31 -
LPS22HH I’C1 SB29, SB32 -
STTS751 12C1 SB26, SB27 -
LIS2MDL 12C1 SB33, SB34 -
STM32 Nucleo | 1?’C2 SB35, SB36 -
DIL24 Adapter | I”C1 SB12, SB19 SB1, SB4, SB6, SB10, SB14, SB16, SB18, SB20, SB21, SB22
*DIL24 Adapter = I>C2 SB16, SB21 SB1, SB4, SB6, SB10, SB14, SB12, SB18, SB20, SB19, SB22
*DIL24 Adapter = I*Cx SB14, SB20 SB1, SB4, SB6, SB10, SB12, SB16, SB18, SB19, SB21, SB22
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Table 2. Device I?C address

Solder bridge (non default) I12)C address default

LIS2DW12 SB8 32h
LIS2DW12 SB9 (1) 30h
LSM6DSO SB15 D6h
LSM6DSO SB17( D4h
LIS2MDL - 3C
STTS751 - 94h
LPS22HB SB13 BAh
LPS22HB SB14 B8h

HTS221 - BEh

1. not mounted by default

Note: Other SBs mounted by default are SB40 to SB49 (STM32 Nucleo GPIO INT), SB23, SB25, SB39
Other SBs not mounted by default are SB38, SB37, SB50

3.2 Block diagram

The LSM6DSO has an I12C sensor hub which allows it to behave as the 12C master for other slave devices
connected via an 1°C,4 4 bus. Various configurations are possible for different I°C bus connections with or without
the LSM6DSO sensor hub.

Mode 1: standard I?C bus connection (all sensors)

In standard I2C mode, all devices are connected to an external main board via the same I3C bus.
The board configuration is:

. JP7:1-2, 3-4 (1)C1 = I12C2, I)Cx=GND)

. JP8: 1-2, 3-4 (I1?)C1 = I12C2, I)Cx=GND)

Figure 3. X-NUCLEO-IKS01A3 standard I°C

STM32 Nucleo T LSM6DSO
board LIS2DW12 LIS2MDL
Arduino UNO R3 LPS22HH
ST morpho L HTs221
STTS751
DIL24

Mode 2: LSM6DSO I>C sensor hub (all sensors)

In this sensor hub I1°C mode, the LSM6DSO is connected to an external main board by an I1>C bus; all other
devices except LIS2DW12 are slaves connected to LSM6DSO via I2Cg .

The board configuration is:

. JP7:2-3 (I>C1 = ICx)

. JP8: 2-3 (I*C1 = I*Cx)

UM2559 - Rev 1 page 5/17
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Figure 4. X-NUCLEO-IKS01A3 LSM6DSO I>C sensor hub

STM32 Nucleo K LSM6DSO
poard ensor s [ LIS2MDL
Arduino UNO R3 [ LpS22HH
ST morpho A HTS221
LIS2DW12 — STTS751
— DIL24

Mode 3: DIL24 plus LSM6DSO I>C sensor hub (all sensors, not DIL24)

In this sensor hub I12C mode, the LSM6DSO and the DIL24 adapter are connected to an external main board by
an I?C bus; all other devices except LIS2DW12 are slaves of the LSM6DSO via I12C, .

The board configuration is:

. JP7: 2-3 (I>C1 = ICx)

. JP8: 2-3 (I>C1 = I?Cx)

DIL24 adapter (to 1?C2): SB16, SB21

Not mounted: SB6, SB10, SB12, SB14, SB18, SB19, SB20, SB22

Figure 5. X-NUCLEO-IKS01A3 DIL24, LSM6DSO I*C sensor hub (all sensors)

STM32 Nucleo [—7— LSM6DSO (sonsor Hib)
board DIL24 | LisampL
Arduino UNO R3 LIS2DW12 |  — LPS22HH
ST morpho - HTS221
L STTS751

Mode 4: LSM6DSO plus DIL24 I?)C sensor hub (all sensors)

In this sensor hub I12C mode, the LSM6DSO and the DIL24 adapter are connected to an external main board by
an I?C bus; all other devices except LIS2DW12 are slaves of the DIL24 adapter via 12Cg .

The board configuration is:

. JP7: 2-3 (I’C1 = I>Cx)

. JP8: 2-3 (I)C1 = ICx)

DIL24 adapter (to 1)C2): SB12, SB19

Not mounted: SB6, SB10, SB14, SB16, SB18, SB20, SB21, SB22

Figure 6. X-NUCLEO-IKS01A3 LSM6DSO, DIL24, I>)C sensor hub (all sensors)

STM32 Nucleo —1— LSM6DSO (sonsor Hub)
board DIL24 LIS2MDL
Arduino UNO R3 LIS2DW12 LPS22HH
ST morpho - HTS221
STTS751
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Mode 5: LSM6DSO plus I?)C sensor hub DIL24

In this sensor hub I1)C mode, the LSM6DSO and other sensors are connected to an external main board via an 1>C
bus; the DIL24 adapter is a slave of the LSM6DSO via I2°C4 .

The board configuration is:

. JP7: 1-2 (I>C1 = ICx)

. JP8: 1-2 (I>C1 = I*Cx)

DIL24 adapter (to I*Cx): SB14, SB20

Not mounted: SB6, SB10, SB12, SB16, SB18, SB19, SB21, SB22

Figure 7. X-NUCLEO-IKS01A3 LSM6DSO plus sensor hub DIL24

STM32 Nucleo | SM6DSO —  DIL24
r . | |rcax
board | LIS2MDL | (emsortiun)
Arduino UNO R3 [ PS22HH |
12C1 —
ST morpho — HTS221
— STTS751
LIS2DW12 —
3.3 Sensor I’C address selection
Most sensors allow I°C address LSB selection by pulling the SDO pin low or high. The board has solder bridges to
control SDO level.
Table 3. Solder bridges for SDO level control and I>’C address
STTS751 (U9) ADD= 94h
LIS2DW12(U1) SB8 ADD=32h SB9 ADD=30h
LSM6DSO (U2) SB15 ADD=D6h SB17 ADD=D4h
LPS22HH (U4) SB28 ADD=BAh SB30 ADD=B8h
LIS2MDL (U8) ADD =3Ch ADD =3Ch
HTS221 (U3) ADD= BEh ADD= BEh
DIL24 Adapter (J1) SB1/SB2 SB4/SB5
3.4 Sensor current consumption measurement
The X-NUCLEO-IKS01A3 expansion board is equipped with jumpers which allow separate current consumption
measurement for each sensor.
To measure current consumption, connect an ammeter to the appropriate jumper.
Note: As the sensors have very low current consumption, you should set a suitable range and use an ammeter with

low burden voltage.

Table 4. Jumpers for current consumption measurement

e e

LIS2MDL (U8) JP14
LSM6DSO (U2) JP11

UM2559 - Rev 1
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I R

HTS221 (U3) JP3
LPS22HH (U4) JP4
STTS751 (U9) JP13
LIS2DW12 (U1) JP1

DIL24 Adapter (J1) JP5

3.5 Sensor disconnection

To disconnect a sensor, you should disconnect the I?C bus as well as the power supply. See the table below for
the relevant jumpers and solder bridges.

Table 5. Link between sensors, jumpers and I°C solder bridges

I N S

LIS2MDL (U8) JP14 SB34 SB33
LSM6DSO (U2) JP11 SB11 SB7
HTS221 (U3) JP3 SB24 SB31
LIS2DW12 (U1) JP1 SB3 SB13
STTS751 (U9) JP13 SB26 SB27
LPS22HH (U4) JP4 SB32 SB29
DIL24 adapter JP5 SB12,14,16 SB19,20,21
3.6 Adapter board for DIL24 socket

An additional sensor can be connected as an adapter board to J1 DIL24 socket.

As there are a few different interrupt signal assignments for DIL24 pins, the appropriate pin can be selected using
the JP6 header.

RELATED LINKS

Please visit the ST website to find other available sensors

3.7 Connectors

Table 6. Arduino R3 UNO connectors

7 GND

CN5 9 I2C SDA
10 I?C SCL
2 33V
4 33V

CN6 6 GND
7 GND
8 N.C.[FT1]
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LIS2MDL DRDY
LIS2DW12 INT
STTS751 INT
INT1 (DIL24)
USER INT
LSM6DSO INT1
LSM6DSO INT2
LPS22HH INT1

CN8

CN9

N OO o w o ua b~ W

1. unlisted pins are not connected.

Table 7. ST morpho connectors

12 3.3V
16 3.3V
20 GND
22 GND

CN7
32 LIS2MDL DRDY
34 LIS2MDL DRDY
36 STTS751 INT
38 INT1 (DIL24)
3 I?C SCL
5 I2C SDA
25 LPS22HH INT1

CN10
27 LSM6DSO INT2
29 LSM6DSO INT1
33 USER INT

1. The unlisted pins are not connected.
UM2559 - Rev 1 page 9/17
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34

C3, C6, C15, C31

C4, C5,C8, C9,
C11, C12, C13,
C14, C16, C17,
C30, C80

C18

C32

CN5, CN6, CN8,
CN9

J1

JP1, JP2, JP3,
JP4, JP11, JP13,
JP14

JP5, JP9, JP10,
JP12

JP6

JP7, JP8

R1, R2, R9, R10,
R11, R12, R14,
R15, R16, R17

R3, R8
R6

R7
R13

SB2, SB3, SB5,
SB7, SB8, SB11,
SB12, SB13,
SB15, SB19,
SB23, SB24,
SB25, SB26,
SB27, SB28,
SB29, SB31,
SB32, SB33,
SB34, SB35,
SB36, SB39,
SB40, SB41,
SB42, SB43,
SB44, SB45,
SB46, SB47,
SB48, SB49

U1

U2

Table 8. X-NUCLEO-IKS01A3 bill of materials

10uF

100nF

2.2uF

220nF

10x1, 8x1, 6x1,

8x1

2x1

2x7

4k7

2k2
12k
15k
7K5

LIS2DW12

LSM6DSO

CAP CER 0603 6.3 V
X5R £20%

CAP CER 0603 25 V X7R
+10%

CAP CER 0603 25 V X5R
+10%

CAP CER 0603 25 V X7R
10%

Headers

DIL24 Socket

Header + Shunt

Header + Shunt

Header

Header + 2 shunts

RES 0603 #1% 1/16 W

RES 0603 +1% 1/16 W
RES 0603 +1% 1/16 W
RES 0603 +1% 1/16 W
RES 0603 +0.5% 1/16 W

Solder Bridge

3-axis MEMS
accelerometer

iNEMO 6DoF inertial
measurement unit

MULTICOMP

MULTICOMP

MULTICOMP

KEMET

4UCON

MULTICOMP

HARWIN

Generic
Components

Generic
Components

Generic
Components

MULTICOMP

MULTICOMP
MULTICOMP
MULTICOMP
SUSUMU

ST

MCO0603X106M6R3CT

MC0603B104K250CT

MC0603X225K100CT

C0603X224K4RACTU

22128-128G-85

M20-9990246

2211S-03G

61301421121

2211S-04G

MCO0063W060314K7

MCO0063W060312K2
MC0063W0603512K
MC0063W0603515K
RR0816P-752-D

LIS2DW12

LSM6DSO
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20

21

22

23

24

25

26

U4

us

ue, U7

us

u9

u10

U1

HTS221

LPS22HH

LDK130M-R

ST2378E

LIS2MDL

STTS751

NTS0104GU12

LDK120PU25

Digital sensor for relative
humidity and temperature

MEMS nano pressure
sensor

300 mA low quiescent
current very low noise
LDO

8-Bit Level Translator with
15kV ESD Protection

Magnetic sensor digital
output 50 gauss

2.25 V low-voltage local
digital temperature
sensor

IC TXRX TRANSLATING
2BIT 8XSON

200 mA low quiescent
current very low noise
LDO

ST

ST

ST

ST

NXP

ST

HTS221

LPS22HH

LDK130M-R

ST2378E

LIS2MDL

STTS751

NTS0104GU12

LDK120PU25R
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Figure 8. X-NUCLEO-IKS01A3 board schematics

Accelerometer LIS2DW 12 2 Accelerometer + Gyroscope  LSM6DSO s DIL24 Socket fi
GN“""" T Trigger from DRDY MAG in Sensortub Mode
< " V8 o ¢ [=~]wen
Ul
5 4 LIS2DWI2 es] el LSM6DSO INT2
g 4 sB3 100nF | 10uF|
© SDA/SDISDO | l2G2aSR

Ne bk

ocs -
1o
8

AQUaTAWTSIT

71 REs
o o
GND~I"—E GND SDOISAD GND GND B g 2 !
BT cs GND I GND
B sB8 iy, . B
vs cs e Aoy 2 —||I ot Lo GND
sB13 S fspa tvsio -2
1 il 2 & o & =
v 2 8 2 2z Z, sms) 12C ADDw = D6h
LSM6DSO 2
T 2 DIL24 Socket
22
a 7 DNM
GND GND
Pressure sesnsor LPS22HH
Relative humidity + Temperature HTS221 V8 —e Temperature sesnsor STTS751
SB24 CgJ_ =
.|| ——~_...12C1_SDA E
100nF = U9_STTS751
| <| P4 = v
u3 RI1 (3 L 8] o sCL SDA
py HTS221 ] H a7 = Z w26 Vee A Vee B
a 5
2 2 !
El V810 INTI 3 é EELSD;} = e - AL/INTQ GND —|||
6 = A2 ~
s 6] cs DbRDY |3 HIS2 DRDY sc;_ LS8 g ST s z §
= 2 2 SBZK) < X & !
8 ® 3 T4 - 1vs—2of oF 2
= @ 12C ADDw = BEh 2.5t0 L8V :
100nF SB29 L5 1o 1 - 9
] 7 2CISCL 2~ Il DNM NTSOI04GUI2 GND b=
SB31 B3 R
= X 1CLSCL LCLspa
»7 Magnetometer sesnsor LIS2MDL ¢
2 SDA
s fRBH0 T,
12C2 Vio header E B Shunts Description 12C Mode
|
3 mﬁF 8 1 [1:2,34 | 12C1-12C2 all devices are on same bus (12Caux = GND) | standard
DNM = 1 .
—ivio 4] Irg LSM6DSO (U2) as master of 12C1 = 12Cx LSM6DSO USER_INT routing selector
B gL | ! | 2% | U3,U4,U8,U9, Adapter are slave of U2 Sensor HUB Doy s B
= = L ,U4,U8,.U9, | SCL__
= & L e JP7, JPS must have the shunts in the same position USER INT 12 i
o 3 & TS2 DRDY_ -
GND1| UDRDY 12C ADDw = 3Ch
[ o O/DEN
AL T Pin2d . SB34
— e e e e e o e o e o o o — — — — — 112 50 2CLSDA,_—~ SDASDISDO S INTIDRDY
1314 S Z
Arduino & Morpho Connectors GND B3 I Header 7X2
_SE
i
I SB36 I
gl o 1 2200F
§ g 8 k< § DNM
= 7
5 P09 s L= I U3 _ Cl1| 1000F

é . 15 3 - § Vio LDK130M-R IVE=18V g sb—oH

X 3og el A= X I Llvin vou [ —1 Vio— 2 |1
5 § P 3| = §§ -3 BN Ag X7 Len Jow Us
2 X o 12 | | - < X £ I i 1 l00nE | 2.20F \ﬁL
1% 713 [ |2 7 X8 100F | 1o RE Ve
g X DNM s |2 [gf [2 H . DNM X y DS,

% < Z| [ 5 CN9 X o LSM6DSO _INT2 O 1 10 Veel 10 VLI ka2 LSM6DSO _INT2 LIS2MI
2 ERs = 5 £ 2k GND STISSLINT O > BSTISSLINT  LISIDY
53 § 5 o'y s 3 s § 5 SPT S O [S4_sPi Cs TS
2 s 2 g S 2| 6 L= LIS2DW12 INT2 [Sd6 LIS2DWI2 INT2

o N - % I LPSZHIINT O (56 _LPsonn NT

< 1] ° ° 9| ;4 L 10 TIM INTI

4 i} o 3 X V8 V8 8 Vio LSM6DSO INT1 ﬁ LSM6DSO _INT1 .

jo3 2 £l 3 kg I M INT2 O 2 M INT2

s 3 gL x RIFLRIZE L] R2 [ RIOE ] RY ws—Lel o GND iGN

< SR I a7l ] a7 wal ] sl a7l ] a0
SPI CK O B3
Lot LIS2DWI2 INT2 0 L. L
SBAI —___ BT USER INT O sB42 —_ |[[ L— DN LISZDWLZ INT2( =R
LSMODSO INTT O 5843 —_| | =
SB44 —_ STTST51 INT_ O LSM6DSO INT2 O SB45 —~ g 4
SBA6_ —~_M INTI O LPS2HH INT O _SB47 — I ¥ 2 % B

LL/z) abed

Downloaded from AFFOW.COm.
s ———


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

m UM2559

Revision history

Table 9. Document revision history

18-Feb-2019 1 Initial release.

UM2559 - Rev 1 page 13/17
Downloaded from Arrow.com.



http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

m UM2559

Contents
Contents
1 Getting started ... i s 2
1.1 Hardware requirements ... ... . . e 2
2 System reqUIremMeNtS . . ... ... it i e 3
3 Hardware description. ...... ...t i i it iei st iaaa s rnann s 4
3.1 Default solder bridge configuration . . ... . . 4
3.2 Block diagram . .. ... 5
3.3 Sensor I2C address selection. . . ... 7
34 Sensor current consumption measurement. . ... ... 7
3.5 Sensor diSCONNECHION . . . . .. . 8
3.6 Adapter board for DIL24 socket . ....... ... . 8
3.7 CONNECIOIS. . . oottt et e e 8
4  Billofmaterials............ooiiiiiii s 10
5 Schematicdiagrams......... ... ittt ittt 12
ReVISION NiStOry . ... . i i i ittt eate s ana s nnaasannnaaennnnns 13
L0 o 1 =T 4 14
Listoftables ....... ... i i i i i 15
List Of figUIres. .. ..o i 16
UM2559 - Rev 1 page 14/17

Downloaded from Arrow.com.



http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

m UM2559

List of tables

List of tables

Table 1. Default solder bridge default configuration (device to I?C bus connection) . . ... ...... ... ... ... ......... 4
Table 2. Device I2C address. . . . . . .. oot 5
Table 3.  Solder bridges for SDO level control and I2C address . . . .. . ... ... 7
Table 4. Jumpers for current consumption measurement. . . . . . ... .. .. e 7
Table 5. Link between sensors, jumpers and I)C solder bridges . . . . . ... ... . .. .. . . 8
Table 6. Arduino REUNO CONNECIOrS . . . . . . .. e e e e 8
Table 7. ST mMOrpho CONNECIOrS . . . . . . o o e e e e e e e e 9
Table 8. X-NUCLEO-IKSO01A3 bill of materials . . . . . . . .. .. e 10
Table 9. Documentrevision history . . . . . .. 13
UM2559 - Rev 1 page 15/17

Downloaded from Arrow.com.



http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

Lys

UM2559

List of figures

List of figures

Figure 1.
Figure 2.
Figure 3.
Figure 4.
Figure 5.
Figure 6.
Figure 7.
Figure 8.

UM2559 - Rev 1
Downloaded from Arrow.com.

X-NUCLEO-IKS01A3 expansion board . . . ... .. ... .. .. . . e e 1
X-NUCLEO-IKS01A3 plugged on an STM32 Nucleo board. . . .. ... ... .. ... . .. . . . . .. 2
X-NUCLEO-IKS01A3 standard IPC . . . . . . . .. e e e 5
X-NUCLEO-IKS01A3 LSMBDSO I2C sensor hub. . . . . . ... e 6
X-NUCLEO-IKS01A3 DIL24, LSM6DSO I?)C sensor hub (all sensors) . . ......... ... ... 6
X-NUCLEO-IKS01A3 LSM6DSO, DIL24, I2)C sensor hub (all sensors) . . . . ... ... .. ... 6
X-NUCLEO-IKS01A3 LSM6DSO plus sensor hub DIL24 . . . . . . .. .. . e 7
X-NUCLEO-IKS01A3 board schematics. . . . . . .. .. ... e e 12

page 16/17


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

‘ﬁ UM2559

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.

© 2019 STMicroelectronics — All rights reserved
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