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Model: LSM6DS3

INTRODUCTION

The Rakstore LSM6DS3 is an optimized system-in-package dual-chip solution that integrates a high-
performance 3-axis digital accelerometer and 3-axis digital gyroscope. This module is designed for energy-
efficient operation, with power consumption as low as 0.6mA in always-on mode. It features event
detection interrupt functions for hardware motion tracking and environmental sensing, including free fall, 6D
direction, tap and double-tap sensing, active/inactive states, and wake-up events. The LSM6DS3 efficiently
processes real, virtual, and batch-mode sensor data, contributing to power savings and faster system
response. Hardware-supported functions include movement, inclination, pedometer functionality, and
timestamping, which can also aid in correcting external magnetometer data collection.

PRODUCT OVERVIEW

The LSM6DS3 module provides precise inertial measurements for various applications. Its compact design
and versatile communication interfaces make it suitable for integration into diverse electronic projects.
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Figure 1: Top view of the LSM6DS3 module. This image displays the module's pinout, including VCC, GND, SDA, SCL,
CS, SAO, INT1, INT2, OCS, SCX, SDX, and VCC pins. The module dimensions are indicated as 19mm by 17mm.

SETUP AND CONNECTION

To integrate the LSM6DS3 module into your system, follow these general connection guidelines. Refer to
the pinout diagram (Figure 1) for specific pin locations.

1. Power Supply: Connect the VCC pin to a 3.3V power source. Ensure the power supply is stable and
within the specified voltage range. Connect the GND pin to the system's ground.

2. Communication Interface: The module supports both SPI and IIC (I2C) communication. Choose
one interface based on your microcontroller's capabilities and project requirements.

IIC (I2C) Connection: Connect SDA to your microcontroller's data line and SCL to your
microcontroller's clock line. The module's IIC address can typically be configured or is fixed.

SPI Connection: Connect SDA (MOSI), SCL (SCK), SAO (MISO), and CS (Chip Select) to the
corresponding pins on your microcontroller. Ensure the CS pin is properly controlled to enable
communication with the module.

3. Interrupt Pins: The INT1 and INT2 pins can be connected to your microcontroller's interrupt pins to
utilize the module's event detection features.

Note: Always double-check your wiring before applying power to prevent damage to the module or your
microcontroller.

OPERATING INSTRUCTIONS

Once the LSM6DS3 module is correctly wired, you can begin communicating with it using your
microcontroller. This involves sending commands and reading data via the chosen communication protocol
(SPI or IIC).

1. Initialization: After power-up, the module needs to be initialized. This typically involves configuring



the accelerometer and gyroscope data rates, full-scale ranges, and enabling desired features by
writing to specific registers.

2. Reading Sensor Data:

Accelerometer: Read the 3-axis acceleration data (X, Y, Z) from the corresponding registers.
The data will be raw digital values that need to be converted to 'g' units using the configured
full-scale range.

Gyroscope: Read the 3-axis angular velocity data (X, Y, Z) from its registers. Convert raw
values to degrees per second (dps) based on the set full-scale range.

3. Event Detection: Configure the module's interrupt registers to enable specific event detections such
as free fall, 6D orientation, tap, double-tap, or wake-up events. When an event occurs, the
corresponding interrupt pin (INT1 or INT2) will signal your microcontroller.

4. Power Management: Utilize the module's low-power modes and batch-mode processing capabilities
to optimize energy consumption in your application.

Consult the LSM6DS3 datasheet for detailed register maps and programming guides to fully utilize the
module's capabilities.

MAINTENANCE

The LSM6DS3 module is a robust electronic component, but proper handling and care will ensure its
longevity and reliable performance.

Environmental Conditions: Operate the module within its specified working temperature range of -
40°C to 85°C. Avoid exposure to extreme temperatures, high humidity, or corrosive environments.

Physical Handling: Handle the module by its edges to avoid touching the sensitive electronic
components. Prevent physical shocks or excessive vibrations, which can damage the internal
sensors.

Static Discharge: Always use appropriate electrostatic discharge (ESD) precautions when handling
the module to prevent damage from static electricity.

Cleaning: If necessary, clean the module gently with a soft, dry brush or compressed air. Avoid
using liquids or solvents.

TROUBLESHOOTING

If you encounter issues with your LSM6DS3 module, consider the following troubleshooting steps:

No Power/Module Not Responding:

Verify that the VCC and GND connections are correct and that the module is receiving the
specified 3.3V power supply.

Check for any short circuits or loose connections in your wiring.

No Data or Incorrect Readings:

Communication Protocol: Ensure your microcontroller code correctly implements the chosen
communication protocol (SPI or IIC).

IIC Address: If using IIC, verify that the correct IIC address is being used in your code.

SPI Chip Select: If using SPI, ensure the CS pin is correctly toggled for each communication
sequence.

Wiring: Double-check all data and clock lines (SDA, SCL, SAO, SCX, SDX) for correct
connections.

Initialization: Confirm that the module has been properly initialized with the correct register
settings for data rates and full-scale ranges.

Orientation: Ensure the module's orientation aligns with your expected coordinate system.



Intermittent Issues:

Check for noise on power lines; consider adding decoupling capacitors if not already present.

Ensure communication lines are not excessively long or subject to interference.

SPECIFICATIONS

Feature Detail

Product Model LSM6DS3

Sensor Type 6-axis Inertial Sensor (3-axis Accelerometer + 3-axis Gyroscope)

Power Supply Voltage 3.3V

Communication Interface SPI / IIC

Working Temperature -40°C to 85°C

Accelerometer Range ±2g / ±4g / ±8g / ±16g (full scale)

Angular Velocity Range ±125dps / ±245dps / ±500dps / ±1000dps / ±2000dps

Always-on Mode Power
Consumption

0.6mA (typical)

Dimensions 19mm x 17mm (approximate, refer to Figure 1)

WARRANTY AND SUPPORT

Specific warranty details for the Rakstore LSM6DS3 module are not provided in the product information.
For warranty claims, technical support, or further assistance, please contact the seller or manufacturer
directly through your purchase platform.
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