
 

 

 

Alcohol 3 click 
PID:  MIKROE‐3318 

Weight :  23	g	
 

Alcohol	3	click is a gas sensor Click board™, equipped with the MiCS-5524, a 

com pact  m etal oxide (MOS) sensor. This sensor reacts to the presence of 

deoxidizing and reducing gases, such as ethanol (also known as alcohol) . I ts 

im pedance changes as a result  of a catalyt ic react ion, allowing it  to be used 

in a voltage divider configurat ion. This voltage can be sam pled by an 

accurate A/ D converter (ADC) , allowing data to be read direct ly over the I 2C 

interface. The MiCS-5524 sensor itself is a robust  sensor, which can be used 

in harsh environm ent  for gas leakage detect ion, in breath checking 

applicat ions, early fire detect ion, etc. 

 

Alcohol 3 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 . 



The Click board™ contains the required resistances used to form  a voltage 

divider with the sensor, as well as the accurate SAR type ADC with 12-bit  

resolut ion which allows the voltage to be converted, using 5V from  the 

m ikroBUS™ rail as a voltage reference. Featuring the MiCS-5524, a robust  

and reliable gas sensor which requires a m inim al num ber of addit ional 

com ponents, the MCP3221, an accurate 12-bit  ADC by Microchip, proven in 

m any Click board™ designs so far, Alcohol 3 click represents an ideal 

solut ion for a rapid developm ent  of all k inds of breathalyzer applicat ions, gas 

leakage applicat ions, fire detect ion applicat ions, CO detectors, and sim ilar 

reducing gasses detect ing applicat ions. 

How does it work? 

Alcohol 3 click is equipped with the MiCS‐5524 sensor, a com pact  MOS sensor 

from  SGX	Sensortech.  This sensor consists of a m icrom achined m etal oxide 

sem iconductor diaphragm , with an integrated heat ing resistor. The resistor 

produces heat  which catalyzes the react ion, which in turn affects the 

elect r ical resistance of the oxide layer it self. The tem perature of the heater 

is quite high:  it  is in the range from  350 ° C to 550 ° C. After the init ial 

preheat ing period, the sensor can detect  gas changes in t im e intervals below 

two seconds. 

 

The resistance of the MiCS-5524 sensor does not  change linearly with the 

gas concent rat ion, so a proper calibrat ion m ust  be perform ed prior to using 

it  for absolute gas concent rat ion m easurem ent  applicat ions. The im pedance 

changes the m ost  when used with low gas concent rat ions. As the 

atm osphere gets saturated with gas, the im pedance changes slower. This 

should be taken into an account , especially when developing applicat ions for 

est im at ing blood alcohol content  (BAC)  from  a breath sam ple (also known as 

breathalyzers) . 



The MiCS-5524 sensor is a sim ple device:  it  has only four connect ions. Two 

pins are the connect ions of the internal heat ing elem ent , while the other two 

pins are the MOS sensor connect ions. The applicat ion is reduced to 

calculat ing a proper resistor for the voltage divider. The datasheet  of the 

MiCS-5524 sensor offers typical values for its resistance when used in a 

clean air (art if icial condit ions) . The sensit iv ity is then expressed as the rat io 

between the resistance of the sensor in clean air  and resistance at  a 

concent rat ion of 60 ppm  CO. 

The m iddle tap between the sensor (as a resistor)  and the fixed resistance is 

used to provide an output  voltage. I t  direct ly depends on the resistance of 

the sensor, allowing it  to be used as the input  into the MCP3221,  a low-power 

12-bit  A/ D converter with I 2C interface, from  Microchip.  This ADC allows the 

output  voltage to be t ranslated into a digital inform at ion, which can be 

accessed over the I 2C pins on the m ikroBUS™ socket . By using the power 

supply voltage as the voltage reference for the conversion, this ADC further 

reduces the com plexity of the design, st ill offer ing a good conversion qualit y, 

thanks to its low noise input . Due to the sensor 's inert  nature, this ADC is 

m ore than fast  enough, although it  can provide up to 22.3 ksps when 

operated in the I 2C Fast  m ode. 

The I 2C com m unicat ion voltage level can be adjusted so that  the Click 

board™ can be used with both 3.3V and 5V MCUs. The provided SMD jum per 

labeled as VCC SEL can be used to select  the desired voltage level. However, 

the Click board™ requires + 5V for a proper operat ion, regardless of the logic 

voltage level select ion jum per. 

Specifications 

Ap p l icat ion s  

I t  can be used for various alcohol breath tester 

applicat ions, early fire and gas leakage warning 

applicat ions, VOC concent rat ion warning applicat ions, 

and sim ilar 

On - b oar d  

m od u les 

MiCS-5524 sensor, a com pact  MOS sensor from  SGX 

Sensortech;  MCP3221, a low-power 12-bit  A/ D converter 

with I 2C interface, from  Microchip 

Key  Feat u r es Robust  and reliable MOS sensor, a high-quality 12-bit  

ADC from  Microchip onboard, can detect  a range of 



different  redux gasses, ideal for a breathalyzer 

applicat ion developm ent , etc. 

I n t er f ace I 2C 

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

Cl ick  b oar d  

size 
M (42.9 x 25.4 m m )  

Pinout diagram 

This table shows how the pinout  on Alcohol	3	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 +3V3 7 3.3V 5V 10 +5V Power Supply 

        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 VCC SEL Left  Power supply voltage select ion 

Software support 

We provide a library for the Alcohol	3	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 reads adc data from  I 2C. The library includes funct ion for reads 

CO data in the AIR ( in ppm  and m g/ L) , funct ion for reads Ethanol data in 

ppm  and reads the percentage of alcohol in the blood (BAC) . 

Key funct ions:  

 float alcohol3_getPercentageBAC() - Function for read percentage of alcohol in the blood 
(BAC). 

 uint16_t alcohol3_ethanolInPPM() - Function for read Ethanol (C2H5OH) data in ppm. 
 uint16_t alcohol3_getCOinPPM() - Function for read CO (Carbon monoxide) data in ppm. 

	
Examples	description 

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

 System Initialization - Initializes I2C module. 

 Application Initialization - Initialization driver init. 

 Application Task - (code snippet) - Reads percentage of alcohol in the blood (BAC) and this 
data logs to USBUART every 1 sec. 

void applicationTask() 

{ 

    uint16_t CO_ppm; 

    uint16_t pBAC; 



    char demoText[ 50 ]; 

 

    mikrobus_logWrite(" ‐‐‐ Alcohol diagnostics ‐‐‐‐", _LOG_LINE); 

         

    CO_ppm = alcohol3_getCOinPPM(); 

    WordToStr(CO_ppm, demoText); 

    mikrobus_logWrite(" CO in ppm      | ", _LOG_TEXT); 

    mikrobus_logWrite(demoText, _LOG_LINE); 

     

    pBAC = alcohol3_getPercentageBAC() * 1000; 

    WordToStr(pBAC, demoText); 

    if( 10 > pBAC && pBAC < 100 ) 

    { 

        mikrobus_logWrite(" BAC            | 0.00", _LOG_TEXT); 

        LTrim(demoText); 

        mikrobus_logWrite(demoText, _LOG_LINE); 

    } 

    else if(100 <= pBAC && 1000 > pBAC) 

    { 

        mikrobus_logWrite(" BAC            | 0.0", _LOG_TEXT); 

        LTrim(demoText); 

        mikrobus_logWrite(demoText, _LOG_LINE); 

    } 

    else if ( pBAC >= 1000) 

    { 

        mikrobus_logWrite(" BAC            | 0.", _LOG_TEXT); 

        LTrim(demoText); 

        mikrobus_logWrite(demoText, _LOG_LINE); 

    } 

    else 

    { 

        mikrobus_logWrite(" BAC            | 0.0000", _LOG_LINE); 

    } 

    mikrobus_logWrite(" ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐", _LOG_LINE); 

    mikrobus_logWrite( " " , _LOG_LINE); 

    Delay_ms( 1000 ); 

} 



 

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 
 Conversions 
 UART 

	
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/alcohol‐3‐click/2‐13‐19 


