
Ch6: Gas Sensors 
Resistive Gas Sensors- cont.  

 

Lecturer: Dr. Navid Alaei-Sheini  
Assistant Professor of Electrical Enginnering  

Shahid Chamran University of Ahvaz 

Semiconductor Sensors: 



2 

 نوونه تجاری اس حسگز گاس هقاوهتی

www.insistec.net 
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 نوونه تجاری اس حسگز گاس هقاوهتی

https://www.sparkfun.com 
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 نوونه تجاری اس حسگز گاس هقاوهتی

https://www.sparkfun.com 



5 

 اطلاعات عناصز جذول تناوبی هنذلیف

https://www.webelements.com/ 
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 اطلاعات عناصز جذول تناوبی هنذلیف

https://www.webelements.com/ 
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 اطلاعات عناصز جذول تناوبی هنذلیف

https://www.webelements.com/ 

   https://www.webelements.com با کلیک بز نام اختصاری عناصز در جذول تناوبی در آدرس 
 .اطلاعاتی سیادی اس هز عنصز در اختیار قزار هی گیزد
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 اساس حسگز هقاوهتی

Eranna, G. Metal oxide nanostructures as gas sensing devices. CRC Press, 2016. 

If we assume thermal emission as the dominant charge-transport mechanism, 

in this case, the conductivity G over such barriers depends on the energy 

barrier and is generally given as: 
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 حساسیت به گاس در حسگز هقاوهتی

Eranna, G. Metal oxide nanostructures as gas sensing devices. CRC Press, 2016. 

The constant m, the oxygen sensitivity, depends on the defects involved in 

the conduction mechanism. When the defects are represented by doubly 

ionized oxygen vacancies, m = −6, but if the defects are represented by 

metal vacancies, different values of m are found. 



10 

 فشار جشئی یک گاس هشخص در یک تزکیب گاسی

Eranna, G. Metal oxide nanostructures as gas sensing devices. CRC Press, 2016. 

In a mixture of gases, each gas has a partial pressure which is the hypothetical 

pressure of that gas if it alone occupied the entire volume of the original mixture at 

the same temperature. 

Ex: Since inspired air is 21% oxygen and atmospheric pressure is 760 mmHg (at 

sea level), the partial pressure of oxygen is 0.21 x 760 mmHg = 160 mmHg. 
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 حساسیت حسگز هقاوهتی

Eranna, G. Metal oxide nanostructures as gas sensing devices. CRC Press, 2016. 

Sensitivity of Resistive Gas Sensors 

Sensitivity, S, is defined as the ratio of change of resistance in test gas ΔR = Ra − Rg, to 

the value of resistance in air Ra  where Rg  is the sensor resistance in the presence of 

the test gas: 

Sensitivity is also defined by the formula S = (R0 − Rgs)/Rgs, where R0 is the resistance of 

the sensor before passing gas and Rgs is after passing gas and reaching the saturation 

value. Others have defined this by S = Ra/Rg, where Ra  and Rg  express the resistance 

of the sensor in air and in detecting gas. 
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 بهبود ویژگی حسگز گاس  

H. Kim, J.H. Lee. "Highly sensitive and selective gas sensors using p-type oxide semiconductors: overview." 

Sensors and Actuators B: Chemical 2014. 
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 پاراهتزهای هوثز در ویژگیهای حسگزی گاس

Eranna, G. Metal oxide nanostructures as gas sensing devices. CRC Press, 2016. 

 جنس و ساختار قسوت حساسه•
 جنس هاده حساسه  •
 انذاسه دانه های کزیستالی •
 سطح هوثز تواس با گاس•
 ضخاهت لایه •

 دهای سطح حسگز•
 آلایش حجوی•
 آلایش سطحی•

 

آلایش به دو صورت شیویایی و الکتزونیکی هیتوانذ بز ویژگیهای حسگزی اثز  گذارد. 
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 تفاوت حسگزی هقاوهتی در ساختار هتزاکن و هتخلخل

In the case of a compact layer, gas interaction only takes place on the geometric 

surface; the flow of current is only influenced by the thickness of the depletion layer 

on the surface of the layer. For porous layers, the gas can penetrate into the entire 

layer and, in that way, each individual grain is affected by the surrounding gaseous 

composition. The current is consequently determined by the barriers between all 

the grains. 

Eranna, G. Metal oxide nanostructures as gas sensing devices. CRC Press, 2016. 
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 ساختارهای هتخلخل هورد استفاده در حسگزها

Eranna, G. Metal oxide nanostructures as gas sensing devices. CRC Press, 2016. 

SEM images of ZnO nanorod arrays 

SEM image of hexagonal ZnO rods 

FE-SEM morphologies of ZnO nanowire arrays. 

FE-SEM images of grown ZnO nanowall networks. 
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 اثز انذاسه کزیستالی بز حساسیت

Eranna, G. Metal oxide nanostructures as gas sensing devices. CRC Press, 2016. 

Temperature-Dependent Sensitivity 
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 وابستگی دهایی حساسیت حسگز هقاوهتی

Eranna, G. Metal oxide nanostructures as gas sensing devices. CRC Press, 2016. 

Temperature-Dependent Sensitivity 
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 Doping-Dependent Sensitivity اثز آلایش بزحساسیت حسگز هقاوهتی

H. Kim, J.H. Lee. "Highly sensitive and selective gas sensors using p-type oxide semiconductors: overview." 

Sensors and Actuators B: Chemical 2014. 


