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Advanced Information 

Features 

Á Low 6 mdps/ãHz Gyroscope Noise and 

Low-Latency, Wide Bandwidth for Drone Flight 

Control and Gimbal Stabilization 

Á Low Noise 50 Õg/ãHz accelerometer 

Á Complete Inertial Measurement Unit (IMU) with 

Sensor Fusion Library with Specified Orientation 

Accuracy of ±3º Pitch and Roll, ±5º Yaw/Heading  

Á High-performance XKF3 6/9-axis sensor fusion 

with in-run calibration for correction of gyro bias 

drift over-temperature and lifetime 

Á 3-Axis Gyroscope and 3-Axis Accelerometer in a 

Small 3.3 x 3.3 x 1 mm LGA Package 

Á Integrated AttitudeEngine
TM 

Motion Co-processor 

with Vector DSP Performs Sensor Fusion at 1 kHz 

Sampling Rate, while Outputting Data to Host 

Processor at a Lower Rate ï Improving Accuracy 

while Reducing Processor MIPS, Power, and 

Interrupt Requirements 

Á UniqueChipID (UID) for Serialization of Parts 

Á Large 1536 Byte FIFO can be used to Buffer 9DOF 

Sensor Data to Lower System Power Dissipation  

Á Motion on Demand Technology for Polling Based 

Synchronization  

Á Large Dynamic Range from ±32°/s to ±2,560°/s  

and ±2  g to ±16  g 

Á Low Power and Warm-Start Modes for Effective 

Power Management 

Á Digitally Programmable Sampling Rate and Filters 

Á Host Serial Interface Supporting I
2
C or SPI 

Á I
2
C Master for Interfacing External Magnetometer 

Á Embedded Temperature Sensor  

Á Wide Extended Operating Temperature Range  

(-40°C to 85°C)  

Description 

QMI8610 is a complete 6D MEMS Inertial 

Measurement Unit (IMU) with 9-axis sensor fusion and 

specified system level orientation accuracy. When 

using the QMI8610 in combination with the supplied 

XKF3 9D-sensor fusion, the system features an 

accurate ±3° pitch and r oll orientation, and a ±5° 

yaw/heading typical specification. 

The QMI8610 is ideal for drone flight control and 

gimbal stabilization. It features a low 6 mdps/ãHz 

gyroscope noise and a low latency.  

The QMI8610 incorporates a 3-axis Gyroscope and a 

3-axis Accelerometer and can connect an external 

3-axis magnetometer through an I
2
C master thus 

forming a complete 9DOF system.  

The QMI8610 also incorporates an advanced vector 

Digital Signal Processor (DSP) motion co-processor 

called the AttitudeEngineÊ. The AttitudeEngine 

efficiently encodes high frequency motion at high 

internal sampling rates, preserving full accuracy across 

any output data rate.  

This enables the application to utilize low Output Data 

Rates (ODR) or on-demand (host polling) and still 

acquire accurate 3D motion data. The AttitudeEngine 

allows reducing the data processing and interrupt load 

on a host processor with no compromises in 3D motion 

tracking accuracy. The result is very low total system 

power in combination with high accuracy, which are 

essential to many portable and battery powered 

applications. 

Applications  

Á Drone Flight Control and Gimbal Stabilization 

Á Optical Image Stabilization (OIS) and Electrical 

Image Stabilization (EIS) 

Á Virtual Reality and Augmented Reality 

Á Robotic Orientation and Position Tracking 

Á Sport & Fitness Wearables 

Á Pedestrian Navigation and GNSS Augmentation 
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1 General Information 

1.1 Ordering Information 

 

Table 1.  Ordering Information 

 

Part Number Package Packing Method 

QMI8610 LGA16 Tape & Reel 

 

 

1.2 Marking Information 

 

 

 

 

 

 

Figure 1. Top Mark 

 

 

 

1.3 Internal Block Diagram 
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Figure 2. Internal Block Diagram 

 

 

1.4 Application Diagrams 
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Figure 3. Typical Application Diagram Showing QMC7983 Magnetometer and QMI8610 I
2
C Connected to the Host 

Processor via I
2
C 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.5 Package & Pin Information 

 

QMI8610  
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Table 2. Pin Definitions 

Pin # Name Alternate Name Alternate Name Description 

1 RESV3   Reserved. Connect to Board Ground (GND) 

2 VDDa   Power Supply for Analog 

3 GNDa   Ground for Analog 

4 RESV2   Reserved. No Connection (NC) 

5 RESV1   Reserved. No Connection (NC) 

6 SDA2   Master I
2
C Serial Data 

7 SCL2   Master I
2
CSerial Clock 

8 VDDd   Power Supply for Digital and IO Pins 

9 SA0(1)(3)  SDO  
Host I

2
C Slave Address LSB (SA0);  

Host 4-Wire SPI Serial Data Output (SDO) 

Figure 4. Pins Face Down (Top View) 

Do Not Solder Center Pin (NC) 

Figure 5. Pins Face Up (Bottom View) 

Do Not Solder Center Pin (NC) 

QMI8610  QMI8610  
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Pin # Name Alternate Name Alternate Name Description 

10(1) CS   
Host SPI Chip Select (1 = I

2
C Mode). See SPI Mode 

Configuration section 

11 INT2 DRDY  Interrupt2. Data Ready/FIFO Interrupt 

12 INT1 CLKout  
Interrupt1. General Purpose Interrupt. Clock out in 

OIS Mode 

13 SDA SDI(2)(3) SDI(2)(3) 

Host I
2
C Serial Data (SDA);  

Host 4-Wire SPI Serial Data Input (SDI);  

Host 3-Wire SPI Serial Data Output (SDIO) 

14 SCL SPC(2)(3)  
Host I

2
C Serial Clock (SCL);  

Host SPI Serial Clock (SPC) 

15 GNDd   Ground 

16 RST 
***

   

Reset Input. Assert for at least 5 µs. Part ready for 

communication 50 µs after assertion. After RST, the 

device will go through its boot process, please refer to 

Table 7 and Table 8 for wakeup times. 

 

Notes:  

1. This pin has an internal 200 K pull up resistor. 

2. In SPI mode (not in I
2
C Mode), there is an internal pull down 200 K resistor. 

3. Refer to Section 11 for detailed configuration information. 

 

1.6 Recommended External Components 

 

Table 3. Recommended External Components 

 

Component Description Parameter Typical 

Cp1
 

Capacitor Capacitance 100 nF 

Cp2 Capacitor Capacitance 100 nF 

Rpu(4)(5) Resistor Resistance 10 KW 
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Notes:  

4. Rpu is only needed when the Host Serial Interface is configured for I
2
C. They are not needed when the Host Serial 

Interface is configured for SPI. See I
2
C Interface section. If Pull-up resistors are used on SCL and SDA, then both SPI and 

I
2
C Modes are possible. If a Pull-up is used on SA0, an alternate slave address is used for I

2
C. SPI Mode will be unaltered 

with the use of Pull-ups for I
2
C. 

5. Actual value required for Rpu depends on capacitance on the I
2
C bus. 

 

 
Figure 6. Typical Electrical Connections 

 

2 QMI8610 Architecture 

QMI8610 is a smart sensor that combines a high-performance IMU with a powerful Single Instruction Multiple Data 

(SIMD) based Vector DSP motion co-processor referred to as the AttitudeEngineÊ (AE).  

Included sensor fusion software (XKF3) allows the device to achieve orientation accuracies of ±3º for pitch and roll and 

±5º for yaw/heading.   

The QMI8610 includes a microcontroller for data scheduling, combined with Direct Memory Access (DMA) in order to 
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