
 

 

 

   

 

Accel 5 click 
PID:  MIKROE‐3149 

Weight :  24	g	
 

Accel	5	click features an ult ra- low power t r iaxial accelerom eter sensor, 

labeled as the BMA400. This Click board™ allows linear m ot ion and 

gravitat ional force m easurem ents in ranges of ± 2 g, ± 4 g, ± 8, and ± 16 g in 

three perpendicular axes. Besides the accelerat ion m easurem ent , Accel 5 

click is able to output  an interrupt  for m any different  events, including tap, 

double tap, step count ing, act iv ity recognit ion (walk, run, stand st ill) ,  

act ivity change (any type of accelerat ion pat tern change) , or ientat ion, and 

m ore. I t  features an onboard data processing, offer ing the accelerat ion data 

direct ly, over the standard I 2C or SPI  interface. However, a key feature of 

the BMA400 sensor is its ext rem ely low power consum pt ion. 
 



With its ult ra- low power consum pt ion, onboard data processing, output  data 

lowpass filter ing, and abilit y to detect  m any different  events, the Accel 5 
click is a perfect  solut ion for I oT applicat ions. I t  can also be used to develop 

applicat ions for wearables, where the BMA400 sensor shows its t rue 

potent ial,  offer ing an ult ra- low power always-on operat ion with no 

funct ionality com prom ises. I n general, Accel 5 click can be used wherever a 
reliable detect ion of the accelerat ion- related events is needed:  sm art  hom e 

applicat ions, I oT applicat ions, drop detect ion for warranty logging, power 

m anagem ent  based on m ot ion, and sim ilar. 

How  d oes i t  w o r k  

Accel	5	click I s based around the BMA400,  an ult ra- low power t r iaxial 

accelerom eter sensor, from  Bosch	Sensortech.  This sensor has m any features 

perfect ly suited for I oT applicat ions and wearables, offer ing a good balance 
between the perform ance and the power consum pt ion. One of it s key 
features is it s ult ra- low power consum pt ion, allowing it  to be used in various 

always-on low power applicat ions. To im prove the bat tery life even m ore, 
this sensor also features a Sleep m ode when the sensor current  consum pt ion 

is in m agnitude of few hundred nanoam peres. 

 

 
This sensor can m easure the accelerat ion in ranges of ± 2 g, ± 4 g, ± 8, and 

± 16 g. I t  also offers lowpass filter ing of the output  data, in the range from  

0.48 x ODR (Output  Data Refresh rate) , up to m axim al ODR frequency of 

800Hz. An internal 12bit  A/ D converter ensures reliable and low noise 
operat ion, so that  the data com ing from  the internal MEMS rem ains clean 

and accurate. Three power m odes allow custom ized balance between the 
power consum pt ion and perform ance. An extensive integrated interrupt  



engine offers m any dist inct ive funct ionalit ies, such as the autom at ic 

enter/ exit  Low Power m ode, advanced act ions detect ion such as the running, 
walking, several other features such as the step count ing… 

After the POR (Power ON Reset )  event , the device stays in the Sleep m ode. 

I n Sleep m ode, the sensor pract ically does not  consum e any power (about  

300nA) , but  the sensor funct ionality is com pletely suspended. To use the 
sensor, it  has to be either in Low Power m ode, where it  uses a fixed Output  

Data Refresh (ODR)  of 25Hz, or in the Norm al m ode. Som e opt ions are 

exclusive only to Norm al m ode, such as the step count ing detect ion, output  

filter ing and so on. Norm al m ode st ill uses power conservat ive, allowing the 
device to be used in the Always-ON low power applicat ions. 

While operat ing in Norm al m ode, two filters are available for the data 
filter ing. The filters can be applied either to the output  registers, the FIFO 

engine, or can be used to process the interrupt  data. The first  f ilter can be 
used to obtain data rates from  12.5Hz up to 800Hz, which is defined by the 

filter registers, while the second filter offers fixed frequency of 100Hz, 
superim posed by a frequency of 1Hz. The output  noise is affected by the 

ODR frequency. 

Accelerat ion data is available in 12-bit  form at  from  both the data registers 

and the internal FIFO buffer of 1kb. The FI FO buffer can be used for m ore 
com plex calculat ions or t im ed readings. Writ ing to FIFO buffer is only 
allowed in the Norm al m ode, while it  can be read in the Low power m ode, 

too. The interrupt  engine facilitates the com plete FIFO buffer, t r iggering an 

interrupt  for several FI FO events:  overflow event , waterm ark event , alm ost  

full event , and so on. 

The BMA400 sensor contains an integrated t im er, which can be used along 

with the interrupts to be used for the auto Wakeup or auto Power down 
funct ions. The autom at ic funct ions are a part  of the sensor power 

m anagem ent . The autom at ic m ode changes can be set  either to an 

accelerat ion interrupt  after a specified threshold is reached, or it  can be set  

to a t im er interrupt :  when the t im er expires, the interrupt  is generated, and 

the power m ode is switched. 

An extensive interrupt  engine offers two layers of interrupts. I t  offers basic 

interrupts, including som e basic funct ions, such as the Data Ready interrupt , 

FIFO buffer related interrupts and the Wakeup event  interrupt . Basic 
interrupts also report  I nterrupt  overrun event , where too m any interrupts 

are com pet ing, so that  the sensor is not  able to process them  all.  

Besides the basic interrupts, the interrupt  engine offers som e m ore 

sophist icated, advanced interrupts, that  include detect ion all of the 



act ivit ies:  tap/ double tap, step count ing, act ivity changed, or ientat ion 

changed, and two generic interrupts. The advanced interrupts require a 
certain ODR rate and can be used in the Norm al m ode exclusively, while 

basic interrupts offer m ore rudim ental cont rol over events. 

The advanced interrupt  engine can use two program m able interrupt  pins. 

Both of these pins can be assigned with any interrupt  source and can be 
either LOW or HI GH on interrupt , depending on set t ings in appropriate 

registers. These two pins are routed to INT and PWM pins of the 

m ikroBUS™, and are labeled as IT1 and IT2, respect ively.Besides the 

accelerat ion MEMS and com plem entary analog front -end circuit ry, the 
BMA400 sensor also has an integrated tem perature sensor. I t  is updated 

every 160m s and sam pled with the 8-bit  resolut ion. Therm al data is always 

available, except  when the device is in the Sleep m ode. 

Accel 5 click offers two com m unicat ion interfaces. I t  can be used with either 
I 2C or SPI . The onboard SMD jum pers labeled as SEL COM allow switching 

between the two interfaces. Note that  all the jum pers have to be posit ioned 
either to I 2C or to SPI  posit ion. When I 2C interface is selected, an addit ional 

SMD jumper labeled as the I 2C ADD becom es available, determ ining the 
least  significant  bit  of the BMA400 I 2C address. The Click board™ should be 

interfaced only with MCUs that  operate on 3.3V 

 

Sp eci f i ca t ion s  

Ty p e  Mot ion 

Ap p l icat ion s 

I t  can be used for display or ientat ion, HI D applicat ions, drop 

detect ion applicat ions ( for warranty logging) , pedom eter, step 

counter, and sim ilar applicat ions that  rely on reliable accelerat ion 

and m ot ion-sensing. 

On - b oar d  

m od u les 

BMA400, a 12bit  t r iaxial accelerat ion sensor with ult ra- low power 

consum pt ion, from  Bosch Sensortec 

Key  Feat u r es 

Advanced interrupt  engine allows detect ion of various events, ult ra-

low power consum pt ion allows using in always-on I oT and wearable 

applicat ions, auto wakeup /  auto low power m ode based on the 

interrupt  event , therm al readings also available 



I n t er f ace I 2C,SPI  

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 )  

Pin ou t  d iag r am  

This table shows how the pinout  on 	Accel	5	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 

 
NC 1 AN PWM 16 IT2 INT	OUT	2 

 
NC 2 RST I NT 15 IT1 INT	OUT	1 

SPI  Chip Select  CS 3 CS RX 14 NC 
 

SPI  Clock  SCK 4 SCK TX 13 NC 
 

SPI  Data OUT SDO 5 MI SO SCL 12 SCL I2C	Clock 

SPI  Data I N SDI 6 MOSI  SDA 11 SDA I2C	Data 
Power supply 3.3V 7 3.3V 5V 10 NC 

 

Ground GND 8 GND GND 9 GND Ground 



Accel  5  cl i ck  e lect r i ca l  sp eci f i cat ion s  

Descr ip t ion  Min  Ty p  Max  Un i t  

Accelerat ion m easurem ent  range ±2 -  ±16 g 

Output	refresh	rate 12.5 -  800 Hz 

Thermal	measurement	range -40 -  +87.5 ˚ C 

On b oar d  set t in g s an d  in d icat o r s  

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

LD1 PWR 
 

Power LED indicator

JP1‐JP3 
COM	SEL Left Com m unicat ion interface select ion:  left  

posit ion I 2C, r ight  posit ion SPI  

JP4 I2C	ADD Right I 2C address LSB select ion:  left  posit ion 0, 

r ight  posit ion 1 

Sof t w ar e su p p or t  

We provide a dem o applicat ion for Accel 5 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.  

The library includes funct ion for read X/ Y/ Z axis data, read sensor t im e and 
detect  tap on the chip and funct ion for read tem perature data. 

The user also has the funct ion for init ializes chip and software reset . 

Key funct ions:  

 int16_t accel5_getAxis(uint8_t axis) - Functions for read axis data 
 uint8_t accel5_init(uint8_t mode, uint8_t range) - Functions for initialize the chip 
 void accel5_writeByte(uint8_t reg, uint8_t _data) - Functions for write one byte in register 

	
Example	description 

 
The applicat ion is com posed of three sect ions :  

 
System  I nit ializat ion -  I nit ializes I 2C m odule 

Applicat ion I nit ializat ion -  I nit ializes Driver init  and set t ings accelerom eter 
data range and m ode 
Applicat ion Task -  ( code snippet )  -  Reads the accel X /  Y /  Z axis data, every 

500 m s. 
 

void applicationTask() 
{ 
 X_axisData = accel5_getAxis( _ACCEL5_X_AXIS ); 
 mikrobus_logWrite(" X axis : ", _LOG_TEXT ); 
 IntToStr(X_axisData, demoText); 
 mikrobus_logWrite(demoText, _LOG_LINE ); 
 
 Y_axisData = accel5_getAxis( _ACCEL5_Y_AXIS ); 
 mikrobus_logWrite(" Y axis : ", _LOG_TEXT ); 
 IntToStr(Y_axisData, demoText); 
 mikrobus_logWrite(demoText, _LOG_LINE ); 
 
 Z_axisData = accel5_getAxis( _ACCEL5_Z_AXIS ); 
 mikrobus_logWrite(" Z axis : ", _LOG_TEXT ); 
 IntToStr(Z_axisData, demoText); 
 mikrobus_logWrite(demoText, _LOG_LINE ); 
 
 mikrobus_logWrite( " ", _LOG_LINE ); 
 Delay_ms( 500 ); 
} 

 

The full applicat ion code, and ready to use projects can be found on 
our Libstock page.  

 
 

 



Other MikroElekt ronika librar ies used in the exam ple:  

 
 SPI 

 UART 

 

Ad d i t ion a l  n o t es an d  in f o r m at ion  

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. 

m ik r oSDK  

This click board is supported with mikroSDK -  MikroElekt ronika Software 

Developm ent  Kit . To ensure proper operat ion of m ikroSDK com pliant  click 
board dem o applicat ions, m ikroSDK should be downloaded from  

the LibStock and installed for the com piler you are using. 

 

For m ore inform at ion about  m ikroSDK, visit  the official	page. 
 

 

 

        https://www.mikroe.com/accel-5-click?search_query=MIKROE-3149&results=19-20-18 


