
 

 

 

 

 

I R Grid 2 click 
PID:  MIKROE‐3194 

Weight :  26	g	
 

I R Grid 2 click is a therm al im aging sensor. I t  has an array of 768 very 

sensit ive factory calibrated IR elem ents (pixels) , arranged in 32 rows of 24 

pixels. Each one of them  is m easuring an object  tem perature up to 300˚ C 

within its local Field of View (FOV) . The MLX90640 IR sensor used on this 

Click board™ has just  four pins, and it  is m ounted inside of the indust ry 

standard TO39 package. I t  is equipped with 2Kbit  of EEPROM for stor ing the 

com pensat ion and calibrat ion param eters. The MLX90640 IR sensor array IC 

has I 2C com pat ible digital interface, allowing it  to be interfaced with a wide 

range of different  MCUs. The sensor used on this Click board™ offers a 

sum m ed field of view of 55˚ . The sensor can output  up to 64 fram es per 

second (FPS) . 

Due to the sm all num ber of external com ponents it  requires, as well as the 

low pin count  and widely used I 2C digital interface, this sensor is an ideal 

solut ion for building a range of therm al detect ion applicat ions. I R Grid 2 click 
can be used for a wide range of applicat ions, including therm al scanners, 

precise contact less therm al m easurem ent , therm al leaks in hom es, indust r ial 



 

 

tem perature cont rol of m oving parts, other types of heated object  

localizat ion, hum an presence, and sim ilar applicat ions that  require accurate 
contact less therm al m easurement , or therm al im aging. 

How  d oes i t  w o r k ? 

I R Grid 2 click is equipped with the MLX90640,  a 32x24 IR array sensor, 

from  Melexis.  This sensor contains 8 Kbit  EEPROM, used to store all the 

com pensat ion and calibrat ion param eters, along with som e editable user 

param eters, such as the config registers, I 2C address and sim ilar. These 
sensors can m easure tem perature relat ive to the cold junct ion tem perature, 

and for this reason the MLX90640 IR sensor incorporates a PTAT 

(Proport ional to Absolute Tem perature)  com pensat ion sensor. The device 
also contains the power supply voltage m easurem ent  feature, allowing 

power supply m onitor ing. I t  is recom m ended that  the supply voltage stay as 
accurate as possible, which is taken care of if used with the MikroElekt ronika 
developm ent  system s. The I R sensor array as well as the PTAT sensor 

readings are sam pled by the internal Analog to Digital Converter (ADC)  and 
stored to RAM, which can be accessed via the I 2C interface. The resolut ion 

of the ADC can be program m ed between 16 bits and 19bits.  

 
The MLX90640 IR sensor used on this Click board™ has a Field of View 
(FOV)  of 55˚ , with the IR sensing elem ents arranged in a 32x28 grid. Each 

sensor m easures the tem perature in its individual FOV, allowing the host  

MCU to build a therm al im age or calculate the tem perature at  each spot  of 

the viewed scene. The m easurem ent  results are stored to RAM. The ent ire 
RAM area is divided in two pages, with access pat terns cont rolled by the 
configurat ion registers (chess pat tern, or inter leaved pat tern) . The 



 

 

com pensat ion param eters stored in the EEPROM are factory calibrated for 

chess pat tern access, yielding the m ost  accurate results when using this 
m ode. The chess pat tern m ode is selected by default .  

The configurat ion and cont rol registers allow to set  the operat ional 

param eters of the I R grid sensor. These registers contain bits that  cont rol 

the behavior of the sensor IC:  the refresh rate, the ADC resolut ion, 
m easurem ent  m ode (cont inuous or step m ode) , sleep m ode, I 2C m ode (FM 

or FM+ ) , etc. On restart , the data from  the corresponding copies of these 

register locat ions in EEPROM is m irrored to the operat ional register locat ions 

in RAM, preparing the device to be instant ly operated. This allows changing 
of the default  values, since they are actually stored in EEPROM, rather than 

being hard-coded into the device. 

Besides the default  working param eters, the EEPROM area contains all the 

com pensat ion param eters for each I R elem ent , necessary for com plet ing the 
accurate therm al calculat ions. Those calculat ions include am bient  

tem perature calculat ion, pixel offset  calculat ion, pixel to pixel sensit iv ity 
difference com pensat ion, object  em issivity com pensat ion, and object  

tem perature calculat ion. The datasheet  of the MLX90640 IR sensor contains 
equat ions which use these param eters stored in EEPROM. However, this 

Click board™ is supplied with the library, which contains funct ions that  
sim plify working with this sensor, saving t im e. 

Two m odes of operat ion are available:  the device can cont inuously sam ple 

data from  the IR elem ents, with the program m ed refresh rate (up to 64 

fram es per second) , or it  can take one fram e, by sam pling the selected 

page. The status byte contains flags that  indicate that  the reading of a 
specific page is done. 

I t  should be noted that  the sensor m easures the IR em issivity of an object , 
so it  is to be expected that  som e m aterials cannot  be accurately m easured 

by this sensor due to their  low em issivity, such as the alum inum . To bet ter 

understand the em issivity property of the m aterials, a person wearing 

clothes, can be taken as an exam ple:  the m easured tem perature will reflect  

the clothes tem perature, rather than the body tem perature itself,  which is 
known to be about  37 ˚ C Care should be taken not  to expose the Click 

board™ to a cold or hot  air  f low, as it  will cause false readings of the real 

tem perature. This sensor requires the tem perature across the sensor 
package to be constant .  

The MLX90640 IR sensor uses 3.3V for opt im al results. While the power for 

the I R sensor itself is taken from  the 3.3V m ikroBUS™ rail,  in order to 

support  MCUs which use 5V com pat ible logic levels, the Click board™ com es 

equipped with PCA9306, a bi-direct ional I 2C level t ranslator IC, produced by 



 

 

Texas I nst rum ents. This allows the logic voltage level to be selected by the 

SMD jum per labeled as VCC SEL. Besides I 2C bus lines, no addit ional lines of 
the m ikroBUS™ are used. I 2C bus lines are routed to the respect ive pins of 

the m ikroBUS™. 

Sp eci f i ca t ion s  

Ty p e  Opt ical 

Ap p l icat ion s 

I t  can be used for therm al scanners, precise contact less 

therm al m easurem ent , therm al leaks in hom es, 

indust r ial tem perature cont rol of m oving parts, other 

types of heated object  localizat ion, hum an presence, 

and other sim ilar applicat ions 

On - b oar d  

m od u les 

MLX90640, a 32x24 I R gr id array sensor with EEPROM, 

from  Melexis;  PCA9306, a bi-direct ional I 2C level 

t ranslator,  from  Texas I nst rum ents 

Key  Feat u r es 

768 factory calibrated sensors, capable of contact less 

m easuring of tem perature up to 300˚ C, integrated 8Kbit  

of EEPROM for stor ing configurat ion and com pensat ion 

param eters, program m able refresh rate up to 64Hz, and 

m ore 

I n t er f ace I 2C 

I n p u t  Vo l t ag e 3.3V or 5V 

Com p at ib i l i t y  m ikroBUS 

Cl ick  b oar d  

size 
M (42.9 x 25.4 mm )  



 

 

Pin ou t  d iag r am  

This table shows how the pinout  on IR	Grid	2	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 NC  

  NC 2 RST I NT 15 NC  

  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 3.3V 7 3.3V 5V 10 5V Power Supply 

Ground GND 8 GND GND 9 GND Ground 

 

On b oar d  j u m p er s an d  set t in g s 
 

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

PWR PWR -  Power LED indicator 

VCC 

SEL 
VCC SEL Left  

Power supply voltage select ion:  left  

posit ion 3.3V, r ight  posit ion 5V 



 

 

Sof t w ar e su p p or t  

We provide a library for the I R Grid 2 click on our LibStock page, as well as a 

dem o applicat ion (exam ple) , developed using MikroElekt ronika com pilers. 

The dem o can run on all the m ain MikroElekt ronika developm ent  boards. 
	
Library	Description 

The library contains all the necessary funct ions for successful work with IR 

Grid 2 click. 

 

Key funct ions :  
 void irgrid2_init() - Functions for initialization chip 
 void irgrid2_getPixelTemperature(float *Ta, float *pixelTemp) - Functions for 

reads Ambient temperature and pixel temperature 

	
Example	description 

The applicat ion is com posed of three sect ions :  

 System Initialization - Initializes I2C module and USB UART for data logging 

 Application Initialization - Initializes driver init and IR Grid 2 module 

 Application Task - (code snippet) - Reads the temperature of all pixels and creates a pixel 
temperature matrix that logs on usbuart every 500ms 

 note : The sensor needs about 4 minutes for calibration 

void applicationTask() 
{ 
 irgrid2_getPixelTemperature(&Ta,&pixelTemp[0]); 
 
 mikrobus_logWrite("Ambient temperature: ",_LOG_TEXT); 
 FloatToStr(Ta,demoText); 
 mikrobus_logWrite(demoText,_LOG_LINE); 
 mikrobus_logWrite(" ", _LOG_LINE); 
 mikrobus_logWrite("‐‐‐ Pixel temperature matrix 32x24 ‐‐‐", _LOG_LINE); 
 
 for ( cnt = 0 ; cnt < 768 ; cnt++) 
 { 
 FloatToStr(pixelTemp[cnt],demoText); 
 demoText[ 5 ] = 0 ; 
 mikrobus_logWrite(demoText, _LOG_TEXT); 
 mikrobus_logWrite("|", _LOG_TEXT); 
 Delay_1ms(); 
 if(((cnt % 32) == 0) && (cnt > 0)) 
 { 
 mikrobus_logWrite(" ", _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 m ikroE Librar ies used in the exam ple:  
 I2C 

	
Additional	notes	and	information	
 

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/ir‐grid‐2‐click 10‐30‐18 


