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Ch2: Optoelectronic Sensors cont. 

Lecturer: Dr. N. A. Sheini  

Shahid Chamran University of Ahvaz 

 

Semiconductor sensors: 
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: مذار معادل دیًد وًری ي سلًل فتً يلتاییک  

https://www.aptechnologies.co.uk/support/SiPDs/operation 



 :طرح مسالٍ

 با فتًد دیًد از وظر ساختار  ( سلًل خًرشیذی) تفايت سلًل فتًيلتاییک
 ي کاربرد در چیست؟
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https://www.edn.com/electronics-blogs/bakers-best/4398974/Collecting-light-power--voltaic-or-conductive- 



: ضریب بُرٌ در شکست بُمىی  
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Streetman (1995). "EBook: Solid state electronic device." 
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: شکست زوری ي تفايت آن با شکست بُمىی  

Streetman (1995). "EBook: Solid state electronic device." 
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: پیًوذ شاتکی  

Streetman (1995). "EBook: Solid state electronic device." 

  



7 

Streetman (1995). "EBook: Solid state electronic device." 

  

: پیًوذ شاتکی  
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: جریان در پیًوذ شاتکی ي اثر بایاس  

Sze-Neg (2007). "EBook: physics of semiconductor devices" 
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: تخمیه ضریب ایذٌ آلی ي ارتفاع سذ  در پیًوذ شاتکی   

http://large.stanford.edu/courses/2007/ap272/kimdh1/ 



1. Schottky emission 

2. Fowler-Northheim (F-N) 

3. Direct tunneling 

4. Tunneling from cathode to trap 

5. Emission from trap to conduction band 

6. F-N like tunneling 

7. Trap to trape hopping or tunneling 

8. Tunneling from traps to anode 

 

 

 

Wong, H.-S., et al. (2012). "Metal–oxide RRAM." Proceedings of the IEEE 100(6): 1951-1970. 
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: فلس -ویم رساوای اکسیذی -سازيکارَای ایجاد جریان در یک ساختار فلس  



 (1394) -داوشگاٌ خًاجٍ وصیر الذیه طًسی  رسالٍ دکتری مُذی محمذ زادٌ لاجًری  11

 UV  آشکارساز شاتکی برای وًر 



12 Raissi, F., & Sheeni, N. A. (2003). Highly sensitive near IR detectors using n-type porous Si. Sensors and Actuators 
A: Physical, 104(2), 117-120. 

 آشکارساز شاتکی مادين قرمس وسدیک از وًع متخلخل
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(پىجرٌ َای وًری)محذيدٌ عبًر وًری مًاد   

https://www.thorlabs.com/newgrouppage9.cfm?objectgroup_id=6973 
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 فیلترَای وًری

https://www.thorlabs.com/newgrouppage9.cfm?objectgroup_id=6973 

Silicon (Si) lenses and windows for near-IR range. 

However, since silicon has a strong  absorption band 

at 9 µm, it is not suitable for CO2 laser transmission 

applications. Silicon optics are also particularly well 

suited for imaging, biomedical, and military 

applications. 

Due to its broad transmission range (2.0 - 16 µm) and 

opacity in the visible portion of the spectrum, Germanium 

(Ge) is well suited for IR laser applications. This makes it an 

ideal choice for biomedical and military imaging applications. 

In addition, Ge is inert to air, water, alkalis, and acids 

(except nitric acid). Germanium's transmission properties 

are highly temperature sensitive. 



15 

 فیلترَای وًری

https://www.thorlabs.com/newgrouppage9.cfm?objectgroup_id=6973 

Sapphire (Al2O3) has exceptional surface hardness and can 

only be scratched by a few materials other than itself. This 

hardness allows it to be made into much thinner optics than 

other substrates. Sapphire is transparent in the UV to the IR 

(150 nm - 4.5 µm). 

Rutile's (TiO2) are meant for use with lasers in the 

2.2 μm to 4 μm wavelength range and have an air-

spaced design. The transmission data above was 

taken through an AR-coated TiO2 polarizer.  
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:آشکار ساز میکريبالًمتر  

Microbolometer is a detector for infrared radiation. When wavelengths between 

7.5–14 μm strikes the detector material, heating it, and thus changing its 

electrical resistance. 

A. Perera,”Ebook: Bolometers” , Intech, 2012. 
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:آشکار ساز میکريبالًمتر  

A. Perera,”Ebook: Bolometers” , Intech, 2012. 
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 وسل َای تصًیر بردارَا

http://spie.org/newsroom/4861-multispectral-imaging-sensors-integrated-on-silicon?SSO=1 
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:تصًیر برداری با آرایٍ حسگر صفحٍ ای  
FPA: Focal Plane Array 

 :(FPA)اوًاع آرایٍ ديبعذی 
 Charge Couple Device (CCD)قطعات تسيیج بار •

 CMOSآرایٍ َای •

 میکريبالًمتر ي اوًاع دیگر•
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 :CCDاوتقال بار در 

https://www.elprocus.com/know-about-the-working-principle-of-charge-coupled-device/ 

http://zeiss-campus.magnet.fsu.edu/articles/basics/digitalimaging.html 
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 :CMOSدر آرایٍ  Pixelخًاوذن یک 
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https://www.unifore.net/analog-surveillance/security-camera-ccd-vs-cmos-image-sensor.html 

 :CMOSبا   CCDمقایسٍ آرایٍ 
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 :مشاَذٌ کاتالًگُای سٍ وًع ديربیه تصًیر بردار
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