
 

 

Vacuum click 
PID: MIKROE-3195 
Weight: 24 g 
 

Vacuum click is an accurate pressure sensor click board™ that is capable of measuring 

pressure values down to -115kPa. This click board™ utilizes a very precise, absolute 

pressure-sensor from NXP, labeled as MPXV6115V. This piezo-resistive transducer is 

an advanced monolithic pressure sensor, which combines the advanced MEMS 

manufacturing technologies with the integrated signal processing, providing accurate 

readings of the vacuum percentage, with very low drift over temperature. The sensor 

itself offers an analog voltage on its output pin, which linearly depends on the applied 

vacuum percentage. By utilizing the analog to digital converter, the Click board™ is able 

to output digital readings on the I2C pins, offering additional options for reading the 

sensor data. 
 

The MPXV6115V sensor is shaped so that a small tube can be attached to it, which 
simplifies interfacing with the object that produces a vacuum. This makes the sensor an 
ideal solution for monitoring the operation of various vacuum pumps, brake boosting 
parts, and other types of devices that operate using the vacuum that needs monitoring. 
The sensor also allows monitoring of the liquid level: as the liquid level drops, a 
vacuum is formed in a tube immersed in the measured liquid. By measuring the vacuum 
percentage in the tube, the liquid level can be easily estimated. 



 

How does it work? 
 
Vacuum click uses a highly advanced, integrated, monolithic vacuum sensor, labeled as 
MPXV6115V from NXP. This sensor features the piezo-resistive MEMS sensor element, 
combined with the integrated electronic elements that allow achieving a high degree of 
linearity, as well as a very low drift over temperature. The lower part of the sensor 
contains the necessary sensing elements, while the upper part of the sensor is shaped 
like the small tube and it is referred to as "port" in the datasheet. It is used to easily 
interface the sensor with the vacuum producing counterpart, preventing leakage that 
might appear if the sealing is not good enough. 

 
The sensor itself outputs about 4.6V DC voltage on its output pin when it is located at 
the sea-level pressure. As the pressure decreases, the voltage drops towards 0V. The 
internal circuit ensures that the voltage drop is linear with the pressure. The 
MPXV6115V datasheet offers a graphic diagram that shows the output voltage with 
respect to the applied pressure. It can be utilized for absolute pressure measurement, 
allowing the exact value of the pressure to be extracted. 

The second section of the Click board™ is an Analog-to-Digital converter (ADC). 
Vacuum click utilizes the MCP3221, a 12-bit successive approximation ADC, with I2C 
Interface, from Microchip. It is used to sample the output voltage from the sensor, 
providing data for the microcontroller (MCU) or some other device capable of 
communicating over I2C bus. The voltage is sampled out to a 12-bit value using 5V as a 
reference voltage. The connection between the ADC value and the voltage on the 
output pin is given by the formula: 

VOUT = 5/4096 x VAL 



Where VOUT is the output voltage of the sensor and VAL is the 12-bit ADC value. 
However, the Click board™ is supplied with the library that contains functions which 
automatically calculate values, providing vacuum percentage as the output. 

The voltage output of the sensor is also directly available on the AN output and it is 
buffered with the operational amplifier, in the cases when the onboard 12-bit ADC 
accuracy is not high enough, or if some other type of conversion device needs to be 
used. The AN pin of the mikroBUS™ offers two output settings, which can be chosen by 
the SMD jumper. The jumper is labeled as VOUT and offers a selection of the output 
voltage. The default position (1V8) offers the output voltage from the sensor which is 
scaled down by the voltage divider. The maximum voltage value, in this case, should be 
about 1.85 V when used at the sea level, preventing damage in the case when used 
MCU is not 5V tolerant. If the used MCU has 5V tolerant pins, then the full voltage 
output can be used, providing the highest dynamic range for the external ADC. When 
the VOUT jumper is moved to the 4V6 position, there is no voltage scaling and the full 
sensor output is available at the AN pin of the mikroBUS™. This voltage ranges up to 
4.6V at sea level (101.325 kPa). Please note that the output can also increase above 
this value when a positive pressure is applied to the sensor's pressure inlet (which is not 
advised). 

Another onboard jumper labeled as I/O SEL offers a selection of the I2C communication 
voltage levels. This jumper can be used to interface the Click board™ both with the 
3.3V and 5V MCUs, allowing a wide range of different MCUs to be used with the Click 
board™. 

 

Sp eci f i ca t ion s 
 

Ty p e  Pressure 

Ap p l icat ion s 

I t  can be used for m onitor ing vacuum  percentage in various 

hydraulic or other type of devices that  rely on a vacuum  

percentage for a proper operat ion:  vacuum  pum ps, braking 

assem blies and sim ilar 

On - b oar d  

m od u les 

MPXV6115V, a highly advanced, integrated m onolithic vacuum  

sensor, labeled as MPXV6115V, from  NXP;  MCP3221, a 12bit  D/ A 

converter with I 2C I nterface, from  Microchip;  MCP6022, a rail- to-

rail operat ional am plifier, from  Microchip 

Key  Feat u r es 
High m easurem ent  accuracy, low drift  over tem perature, 

specially designed inlet  port  for sim plified sealing in applicat ions, 

very linear vacuum  percentage readings, available in 12-bit  



form at  over I 2C or via the buffered analog pin, and m ore 

I n t er f ace I 2C,Analog 

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

Com p at ib i l i t y  m ikroBUS 

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 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 

Sensor analog 

output  
AN 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  

LD1 PWR -  Power LED indicator 

JP1 VOUT	SEL Left  
Analog	voltage	level	selection:	left	position	1.8V,	right	position	4.6V 

JP2 I/O	SEL Left  
Logic	voltage	level	selection:	left	position	3.3V,	right	position	5V 

Sof t w ar e su p p or t  

We provide a library for the Vacuum  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 init ializes and defines the I 2C bus dr iver. 

The library includes the funct ion for reading ADC data and the funct ion for 

convert ing ADC value to the percentage of Vacuum  and pressure in m Bar. 

The user also has the funct ion for sensor calibrat ion. 

 

Key funct ions :  
 void vacuum_calibration() - Sensor calibration 
 uint16_t vacuum_readData() - The function for reads 12 bit ADC data 
 float vacuum_getVoltage() - The function for converting ADC value to pressure data 
 float vacuum_getPercentageOfVacuum() - The function for converting ADC value to percentage 

of Vacuum 

	



Example	description 

The applicat ion is com posed of three sect ions :  

 System Initialization - Initializes I2C module 

 Application Initialization - Initialization driver init and calibration of the chip to start measuring 

 Application Task - (code snippet) - Reads vacuum percentage that sensor reads 

 

void applicationTask() 
{ 
 mikrobus_logWrite("Vacuum (voltage) : ", _LOG_TEXT); 
 Vacuum_volt = vacuum_getVoltage(); 
 FloatToStr(Vacuum_volt, demoText); 
 mikrobus_logWrite(demoText, _LOG_TEXT); 
 mikrobus_logWrite(" V", _LOG_LINE); 
 
 mikrobus_logWrite("Percentage of vacuum: ", _LOG_TEXT); 
 Vacuum = vacuum_getPercentageOfVacuum(); 
 FloatToStr(Vacuum, demoText); 
 mikrobus_logWrite(demoText, _LOG_LINE); 
 
 mikrobus_logWrite(" ", _LOG_LINE); 
 Delay_ms(300); 
} 

 

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. 
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