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1 Purpose 

The InvenSense MotionFit™ SDK is designed to enable rapid commercialization of wearable sensor 
solutions for fitness, health, and sports applications. It delivers a sensor platform capable of tracking 10-
degrees-of-freedom by combining the MPU-9150 9-axis MotionTracking device, pressure sensor, 
microcontroller, Bluetooth radio module, serial flash, a rechargeable battery, and battery charger that is ideal 
for developing wearable sensor applications. 
 
 

 
 

 

2 Reference Documents and software packages 

2.1 InvenSense MotionFit™ 5.1 SDK User Guide: This document covers details on bringing up MotionFit™ SDK. 

2.2 MotionFit™ SDK v5.1 APIs Specification: This document covers the Embedded MotionApps specification 

and functional modules. 

2.3 MotionFit with eMPL 5.1 release package: This is the firmware which is running Embedded MotionApps 

v5.1 

2.4 Teapot application software package: This is the application program running on the PC which can be used 

to run the MotionFit™ SDK demonstration. 

 

3 Description 

The MotionFit™ SDK provides a total solution encompassing hardware and software, with a full ten degrees 
of freedom from the InvenSense MotionTracking™ device, the MPU-9150. The sensors are interfaced via the 
I
2
C serial digital interface to an MSP430 MCU. A Bluetooth radio module that enables wireless connectivity is 

interfaced through the UART to the MCU. There is a serial flash that interfaces to the MCU using the SPI 
interface. Also included, is a 110mA-hr rechargeable battery and charger circuitry, that can provide up to 4 
hours of wireless data streaming. Streaming is supported through the wireless interface, and a micro USB 
connector provides a wired interface to the SDK. The SDK is well suited for embedded applications such as 
activity detection for fitness, sports performance, and medical applications such as rehab and outpatient 
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monitoring. The board provides everything you need for sensing and communication. The following 
components are incorporated into this development board, and detailed explanations of their operation can 
be obtained from the relevant partner’s component data sheets. 
 

3.1 InvenSense Nine-Axis MotionTracking Device (MPU-9150) 

MPU-9150 is a single-chip, digital output, nine-axis MEMS gyroscope, accelerometer, and compass IC 
optimized for wearable sensor applications. The integrated Digital Motion Processor (DMP™) inside the chip 
can perform 9-axis MotionFusion™ inside the MPU. The chip supports an I

2
C interface for connecting to the 

MCU. The on chip temperature sensor can enable software temperature compensation for the gyro bias. The 
embedded AK8975 compass sensor die incorporates magnetic sensors for detecting terrestrial magnetism in 
the X-axis, Y-axis, and Z-axis. The MPU-9150 contains a sensor driving circuit, a signal amplifier chain, and 
an arithmetic circuit for processing the signal from each sensor.  

3.2 Embedded Microcontroller (MSP430) 

The Texas Instruments MSP430 family of ultra-low power microcontrollers consists of several devices 
featuring different sets of peripherals targeted for various applications. The architecture, combined with 
extensive low-power modes, is optimized to achieve extended battery life in portable measurement 
applications. The device features a powerful 16-bit RISC CPU, 16-bit registers, and constant generators that 
contribute to maximum code efficiency. The digitally controlled oscillator (DCO) allows wake-up from low-
power modes to active mode in 3.5 µs (typical). The MSP430F5528IZQE, has an integrated USB and PHY 
supporting USB 2.0, four 16-bit timers, a high-performance 12-bit analog-to-digital converter (ADC), two 
universal serial communication interfaces (USCI), hardware multiplier, DMA, real-time clock module with 
alarm capabilities, and 63 I/O pins.  

3.3 Bluetooth module (BR-C46AR) 

• The Bluetooth radio module can be configured, commanded, and controlled through simple ASCII 
strings over the Bluetooth RF link or directly through the hardware serial UART. 

• Dedicated PCM voice channel for audio applications, and eSCO for exceptional audio clarity. 

• UART baud rate speeds: 1200bps up to 921.6Kbps. 

• Supports up to 10 meter (33 feet) distance. 

• Low power consumption (50mA TX, 40mA RX, 1.4mA idle mode, and 30uA deep sleep). 

• Small-form factor SMT radio modem. 

• Operating temperature range: -40~+85ºC. 

• Secure and robust communication link. 
o FHSS (Frequency Hopping Spread Spectrum). 
o Encryption and 16 alphanumeric Personal Identification Numbers (PIN). 
o Error correction schemes. 

3.4 Pressure Sensor (BMP085) 

The BMP085 is based on piezo resistive technology for EMC robustness, high accuracy, linearity, as well as 
long term stability. The ultra-low power, low voltage electronics of the BMP085 is optimized for use in battery 
operated applications. With a low altitude noise of merely 0.25m at a fast conversion time, the BMP085 offers 
superior performance. The I2C interface offers easy integration with the MCU. 

3.5 Serial Flash 

The MotionFit™ SDK has a 256Mbit serial flash integrated for storing activity data. 
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4. System Block Diagram 
 Figure 1 displays the MotionFit SDK system block diagram.
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SDK system block diagram. 

Figure 1 System Block Diagram 

Figure 2 Components on Board 
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5 Board Hardware Design 

5.1 Schematics 

Table 1 gives the I2C addresses for 

                         

Figure 3 Board Schematic. (Also Located in the MotionFit with eMPL 5.1 Release Package)
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I2C addresses for sensors. Figure 3 shows the schematic for the MotionFit

 
 

Sensor 7 bit I2C Slave Address 
MPU-9150 0x68 

BMP085 0x77 

                          

Table 1 Sensor I2C Device Address 

 

(Also Located in the MotionFit with eMPL 5.1 Release Package)
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MotionFit SDK board.  

(Also Located in the MotionFit with eMPL 5.1 Release Package) 
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5.2 PCB Layout: 

Figure 4 shows the PCB layout and board dimensions for the MotionFit™ SDK board. 
 

 

 

Figure 4  MotionFit™ SDK board layout 

 
 

5.3 Power supply: 

The MotionFit™ SDK board is powered by a 3.7V Lithium-ion rechargeable battery. The battery is charged 
through a micro USB connector. An on board 3.0V LDO provides power supply to all ICs. The slide switch 
SW4 allows board power to be switched on and off. 
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6 Installation Guide 

6.1 Hardware and Software Setup 

Please refer to the InvenSense MotionFit 5.1 SDK User Guide for hardware and software setup instructions. 
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