
 

 

 

Accel 8 Click 
PID:  MIKROE‐3341   Weight :  23	g 
 

Accel 8 click is an advanced 6-axis m ot ion t racking Click board™, which 

ut ilizes the MPU6050, a very popular m ot ion sensor IC, equipped with a 3-

axis gyroscope and 3-axis accelerom eter. I t  also features Digital Mot ion 

Processor™, a very powerful processing engine, which reduces the firm ware 

com plexity and the processing load of the host  MCU. The output  of each axis 

is digit ized by a separate 16-bit  ADC and processed by the DMP engine, 

offer ing m ot ion data over the I 2C I nterface. Packed with a set  of very 

powerful opt ions, this Click board™ represents an ideal solut ion for the 

developm ent  of Mot ionInterface™ based applicat ions. 

Accel 8 click is supported by a m ikroSDK com pliant  library, which includes 

funct ions that  sim plify software developm ent . This Click board™ com es as a 

fully tested product , ready to be used on a system  equipped with the 

m ikroBUS™ socket . 



MPU6050 is produced ut ilizing the innovat ive Nasir i Fabricat ion plat form , 

specialized in MEMS product ion and its integrat ion with accom panying logic 

sect ions, on a wafer level. This allows very high integrat ion and very sm all 

dim ensions, at  an affordable cost . Besides the size, features such as low 

power consum pt ion, high precision of m ot ion detect ion, high shock 

tolerance, and program m ing capabilit ies, m ake it  a Mot ionI nterface™ 

enabled device, which can be used for developm ent  of different  types of 

m ot ion detect ion based applicat ions, including gesture com m and, 

augm ented reality, vehicle navigat ion, im age stabilizat ion in photography, 

and other sim ilar applicat ions. 

How does it work? 

Accel 8 click is based around the MPU6050,  a m ot ion t racking sensor I C, 

from  TDK	Invensense.  I t  is an advanced, integrated m icroelect rom echanical 

gyroscope and accelerom eter sensor (MEMS) , com bined with the powerful 

data processing engine. There is a respect ive accelerom eter or gyroscope 

MEMS on each axis. The output  of each MEMS is processed and digit ized by 

a separate sigm a-delta 16-bit  A/ D converter (ADC) . The outputs can be 

processed by a program m able low-pass filter, while their  sam ple rate can be 

selected by the user. 

 

Three-axis gyroscope MEMS can be program m ed to m easure the rotat ion 

about  each axis, in four different  ranges of rotat ional speed (degrees per 

angle, DPS) :  ± 250, ± 500, ± 1000, and ± 2000. Three-axis accelerom eter 

MEMS can be program m ed to m easure the accelerat ion along each axis, in 

four different  accelerat ion ranges:  ± 2g, ± 4g, ± 8g, and ± 16g. The user can 

select  an opt im al range for both propert ies, depending on the applicat ion 

requirem ents. 



The em bedded Digital Mot ion Processor™ can process com plex 6-axis m ot ion 

detect ion and gesture recognit ion algorithm s without  taking up processing 

cycles of the host  m icrocont roller (MCU) , m aking it  perfect ly suited for 

different  kinds of low-power applicat ions. The DMP engine offers a high 

output  data rate (ODR) , im proving m easurem ent  accuracy. Due to DMP 

hardware-accelerated m ot ion detect ion algorithm s, MPU60x0 are very 

popular m ot ion t racking ICs and there are m any different  designs using both 

MPU6050 and MPU6000 (e.g. MPU	IMU	click) . Unlike the MPU6000, the 

MPU6050 uses the I 2C com municat ion interface. 

MPU6050 incorporates a powerful program m able interrupt  engine. The 

interrupt  engine can generate a signal on the interrupt  pin for several 

interrupt  sources, including FI FO Buffer overflow, Data Ready, I 2C Master 

Error, and I 2C Slave Error. The interrupt  is routed to the INT pin of the 

m ikroBUS™. 

A FI FO buffer helps to further reduce the processing load, offer ing tem porary 

storage for the output  data. The MPU6050 features a FIFO buffer with the 

capacity of 1024 bytes. The user can select  which data will be stored in the 

FIFO buffer:  gyro data, accel data, tem perature readings, and auxiliary 

sensor readings. Once the FI FO buffer is full,  it  will start  discarding the 

oldest  data, allowing new data to be writ ten. The FIFO buffer overflow 

condit ion can be used to t r igger an interrupt , alert ing the host  MCU about  it s 

status. 

Another powerful feature of the MPU6050 is its abilit y to be interfaced with 

an addit ional sensor, such as the 3-axis com pass. By ut ilizing the 

Mot ionFusion™ firm ware on the chip, along with the run- t im e calibrat ion, it  

offers the com plete 9-axis m ot ion sensing solut ion. This sensor can be 

connected to the auxiliary I 2C pins, routed to the m ikroBUS™. Aux I 2C clock 

pin is routed to the RST pin of the m ikroBUS™ and it  is labeled as CL, while 

the Aux I 2C data pin is routed to the AN pin of the m ikroBUS™, labeled as 

DA. Besides the com pass sensor, other general-purpose sensors that  use 

I 2C interface can be connected, too. An interrupt  can be generated if there is 

an error in the com m unicat ion between the MPU6050 and the auxiliary 

sensor. 

The I 2C address of the MPU6050 can be selected by the ADD SEL jum per. 

This SMD jum per is used to select  the least  significant  bit  (LSB)  of the 7-bit  

I 2C address. The value of the LSB is decided by the posit ion of this jum per. 

Accel 8 click uses the I 2C com m unicat ion interface. I t  has pull-up resistors 

connected to the m ikroBUS™ 3.3V rail.  Proper conversion of logic voltage 

levels should be applied before the Click board™ is used with MCUs operated 

with 5V. 



Specifications 

Ty p e  Mot ion 

Ap p l icat i on s 

I t  is a perfect  solut ion for developm ent  of different  types of 

m ot ion detect ion-based applicat ions, including gesture 

com m and, augm ented reality, vehicle navigat ion, im age 

stabilizat ion in photography, and other sim ilar applicat ions. 

On - b oar d  

m od u les 

MPU6050, a six-axis (gyro +  accelerom eter)  MEMS 

Mot ionTracking™ I C, from  TDK I nvensense. 

Key  Feat u r es 

Digital Mot ion Processor™ engine with m ot ion processing and 

gesture recognit ion algorithm s, 6 independent  MEMS, one on 

each axis, sam pled by a separate 16-bit  ADC, AUX I 2C interface 

for addit ional sensor supported by the Mot ionFusion™ engine, 

output  data filter ing, selectable accel and gyro ranges… 

I n t er f ace I 2C 

I n p u t  

Vo l t ag e 
3.3V 

Cl ick  b oar d  

size 
M (42.9 x 25.4 m m )  

Pinout diagram 

This table shows how the pinout  on Accel	8	Click corresponds to the pinout  on 

the m ikroBUS™ socket  ( the lat ter shown in the two m iddle colum ns) . 

Not es Pin  
 

Pin  No t es 

Aux I 2C Data DA 1 AN PWM 16 NC   



Aux I 2C Clock CL 2 RST I NT 15 INT I nterrupt  

  NC 3 CS RX 14 NC   

  NC 4 SCK TX 13 NC   

  NC 5 MI SO SCL 12 SCL I 2C Clock 

  NC 6 MOSI  SDA 11 SDA I 2C Data 

Power Supply +3V3 7 3.3V 5V 10 NC   

        Ground GND 8 GND GND 9 GND Ground 

Onboard settings and indicators 

Lab el  Nam e Def au l t   Descr ip t ion  

LD1 PWR -  Power LED indicator 

JP1 ADD SEL Left  
I 2C slave address LSB select ion:  left  posit ion 1, 

r ight  posit ion 0 

Software support 

We provide a library for the Accel	8	Click on our LibStock page, as well as a 

dem o applicat ion (exam ple) , developed using MikroElekt ronika compilers.  The 

dem o can run on all the m ain MikroElekt ronika development	boards.  
	
Library	Description 

The library init ializes and defines the I 2C bus dr iver and dr ivers that  offer a 

choice for writ ing data in register and reads data form  register. The library 



includes funct ion for read Accel X/ Y/ Z axis data, Gyro X/ Y/ Z axis data and 

device Tem perature data. The user also has the funct ion for configurat ion 

Accel and Gyro and funct ion for read interrupt  state. 

Key funct ions:  

 void accel8_getAccelAxis(int16_t *x_axis, int16_t *y_axis, int16_t *z_axis) - 
Functions for read Accel axis data. 

 void accel8_getGyroAxis(int16_t *x_axis, int16_t *y_axis, int16_t *z_axis) - Functions 
for read Gyro axis data. 

 float accel8_getTemperature() - Functions for read Temperature data in C. 

	
Examples	description 

The applicat ion is com posed of the three sect ions :  

 System Initialization - Initializes I2C module and sets INT pin as INPUT. 

 Application Initialization - Initialization driver init, reset chip and start configuration chip for 
measurement. 

 Application Task - (code snippet) - Reads Accel X/Y/Z axis, Gyro X/Y/Z axis and device 
Temperature. All data logs on the USBUART every 2 sec. 

void applicationTask() 

{ 

    accel8_getAccelAxis(&X_accelAxis, &Y_accelAxis, &Z_accelAxis); 

    accel8_getGyroAxis(&X_gyroAxis, &Y_gyroAxis, &Z_gyroAxis); 

    Temperature = accel8_getTemperature(); 

     

    // LOGS DATA 

    mikrobus_logWrite("________________ Accel 8 click _________________", _LOG_LINE); 

    mikrobus_logWrite("|  Data   | X axis | Y axis | Z axis |  Range  |", _LOG_LINE); 

    mikrobus_logWrite("|_________|________|________|________|_________|", _LOG_LINE); 

    mikrobus_logWrite("|  Accel  |", _LOG_TEXT); 

    IntToStr(X_accelAxis, demoText); 

    mikrobus_logWrite(demoText, _LOG_TEXT); 

    mikrobus_logWrite("  |", _LOG_TEXT); 

    IntToStr(Y_accelAxis, demoText); 

    mikrobus_logWrite(demoText, _LOG_TEXT); 

    mikrobus_logWrite("  |", _LOG_TEXT); 

    IntToStr(Z_accelAxis, demoText); 

    mikrobus_logWrite(demoText, _LOG_TEXT); 

    mikrobus_logWrite("  |", _LOG_TEXT); 



    IntToStr(accelRange, demoText); 

    mikrobus_logWrite(demoText, _LOG_TEXT); 

    mikrobus_logWrite(" g |", _LOG_LINE); 

    mikrobus_logWrite("|_________|________|________|________|_________|", _LOG_LINE); 

    mikrobus_logWrite("|  Gyro   |", _LOG_TEXT); 

    IntToStr(X_gyroAxis, demoText); 

    mikrobus_logWrite(demoText, _LOG_TEXT); 

    mikrobus_logWrite("  |", _LOG_TEXT); 

    IntToStr(Y_gyroAxis, demoText); 

    mikrobus_logWrite(demoText, _LOG_TEXT); 

    mikrobus_logWrite("  |", _LOG_TEXT); 

    IntToStr(Z_gyroAxis, demoText); 

    mikrobus_logWrite(demoText, _LOG_TEXT); 

    mikrobus_logWrite("  |", _LOG_TEXT); 

    IntToStr(gyroRange, demoText); 

    mikrobus_logWrite(demoText, _LOG_TEXT); 

    mikrobus_logWrite("dps|", _LOG_LINE); 

    mikrobus_logWrite("|_________|________|________|________|_________|", _LOG_LINE); 

    FloatToStr(Temperature, demoText); 

    demoText[ 5 ] = 0; 

    mikrobus_logWrite("|  Temp   |", _LOG_TEXT); 

    mikrobus_logWrite(demoText, _LOG_TEXT); 

    mikrobus_logWrite("  C         |", _LOG_LINE); 

    mikrobus_logWrite("|_________|_________________|", _LOG_LINE); 

 

    mikrobus_logWrite("  ", _LOG_LINE); 

    Delay_ms( 2000 ); 

} 

 

 

The full applicat ion code, and ready to use projects can be found on 

our LibStock page. 

 

Other m ikroE Librar ies used in the exam ple:  

 I2C 

	
	



Additional	notes	and	informations 
 

Depending on the developm ent  board you are using, you m ay need USB	UART	click,  USB	UART	2	click or RS232	click to connect  to your PC, for developm ent  

system s with no UART to USB interface available on the board. The term inal 

available in all MikroElekt ronika compilers,  or any other term inal applicat ion 

of your choice, can be used to read the m essage. 
 

 

 

 

 

 

 

 

 

 

                                                https://www.mikroe.com/accel‐8‐click2‐13‐19 


