
Session 3: Gas Sensing Circuit Interfaces 

The introduction of new sensing materials from the field of nanotechnology is paving the way 
towards improved performance gas sensing systems. Gas sensors provide a vast array of 
functionality, from informing people about their environment, air quality, and safety, to 
diagnosing health conditions through breath analysis. Chemoresistive solid-state gas sensors 
are based on the change in the electrical conductivity of the gas sensitive layer. The typical 
components of chemoresistive sensors are a heater, temperature sensor and the sensing 
material. Thus, an electronic interface circuit is required to drive the heater, control the 
temperature in the sensing area, and measure the changes in the resistance of the sensing 
material in the presence of gases. Other consolidated electrical interfacing techniques are based 
on Polymers, Carbon Nanotubes or moisture absorbing specific materials, where usually 
resistance and capacitance values have to be read-out. In essence, the function of the electronic 
interface circuit is to extract the resistance of the sensor signal, amplify it, and often convert it 
into the digital domain. 

The sensing materials of many solid-state gas sensors operate at high temperatures, as in the 
case of metal oxide (MOX) gas sensors, increasing dramatically power consumption thus 
restricting its integration into smartphones. Besides, the gas sensing interface electronics needs 
to cover the wide dynamic ranges of the sensing material (more than 4- decades). This adds 
challenges in ensuring that the circuitry keeps the operating voltages within the working range 
and preserving accuracy. Another problem arises which is the long measuring time when 
converting high resistance values, thus, limiting the speed of such interface circuit. 

Due to the continuous scaling in CMOS technologies, interfacing the sensor signals poses 
serious challenges in designing circuit architectures with energy saving, and area optimization. 
The objective of the special session is to highlight new design approaches and methods in the 
field of gas sensing at circuit and architectural level for driving, signal 
conditioning/compensation and readout the sensor resistive signal. The proposed solutions 
aim to mitigate the significant issues inherent in gas sensors interface circuits resulting in a low 
power, robust and optimized interface.   

 


