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INEMO-M1

iNEMO system-on-board

Data brief

Features
■ Two power supply options: internal regulator 

(3.6 V to 6 V), external regulated voltage (2.4 V 
to 3.6 V)

■ Compact design: 13 x 13 x 2 mm

■ L3GD20: 3-axis digital gyroscope (roll, pitch, 
yaw), 16-bit data output, ±250°/s, ±500°/s, 
±2000°/s selectable full scale 

■ LSM303DLHC: 6-axis geomagnetic module, 
±2 g, ±4 g, ±8 g, ±16 g linear acceleration 
programmable full scale, from ±1.3 Gauss to 
±8.1 Gauss, I2C digital output

■ STM32F103REY: WLCSP package, high 
density performance line ARM®-based 32-bit 
MCU

■ LDS3985M33R: ultra low drop, low noise 
BiCMOS 300 mA voltage regulator

■ Flexible interfaces: CAN, USART, SPI and I2C 
serial interfaces; full-speed USB 2.0 

■ Free ADC channels for external inputs

■ In-system ceramic resonator

■ Application programming interfaces for 
firmware upgrading

Applications
■ Gaming and virtual reality 

■ Robotics and inertial body tracking

■ Personal navigation devices and location 
based services

■ Fitness and healthcare

Description
The INEMO-M1 is the smallest 9-axis system-on-
board (SoB) of the iNEMO module family. It 
integrates multiple ST sensors with a powerful 
computational core: a 6-axis geomagnetic 
module, a 3-axis gyroscope and an ARM® 

Cortex™ M3 32-bit MCU. This 9-DoF inertial 
system represents a fully integrated solution that 
can be used in numerous applications such as 
virtual reality, augmented reality, image 
stabilization, human machine interfaces, robotics 
and inertial body tracking. A complete set of 
communication interfaces in a very small size 
form factor (13x13x2 mm) make the INEMO-M1 
system-on-board a flexible solution for effortless 
orientation estimation in embedded applications. 

www.st.com
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1 Functional block diagram

Figure 1. Block diagram
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2 Package mechanical data

In order to meet environmental requirements, ST offers these devices in different grades of 
ECOPACK® packages, depending on their level of environmental compliance. ECOPACK 
specifications, grade definitions and product status are available at: www.st.com. ECOPACK 
is an ST trademark.

Figure 2. Mechanical dimensions - top view

Figure 3. Pin mechanical dimensions detail
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3 Pin description

Table 1. INEMO-M1 pin description

Pin number Function Alternate function

1 VDD (2.4 – 3.6 V)

2 BOOT0

3 nRESET

4 USART2_RX ADC_IN3

5 USART2_TX ADC_IN2

6 GND

7 USART2_CTS WKUP – ADC_IN0

8 USART1_CTS USB_DM

9 USART1_RTS USB_DP

10 USART1_TX I2C1_SCL – TIM4_CH1

11 USART1_RX I2C1_SDA – TIM4_CH2

12 CAN_TX I2C1_SDA

13 CAN_RX I2C1_SCL

14 GND

15 GND

16 USART1_RX (IAP)

17 SWO

18 USART1_TX(IAP)

19 SWDIO

20 SWCLK

21 VEXT  (3.6 – 6 V)

22 SPI1_CS ADC_IN4

23 SPI1_SCK ADC_IN5

24 SPI1_MISO TIM3_CH1

25 SPI1_MOSI TIM3_CH2

26 USART2_RTS ADC_IN1

27 VDD (2.4 – 3.6 V)

28 GND
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4 Revision history

Table 2. Document revision history

Date Revision Changes

19-Jan-2012 1 Initial release.

12-Jun-2012 2
Substituted the gyroscope device with the L3GD20.

Updated features on the coverpage and Figure 1: Block diagram 
accordingly.
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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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