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Readings

Elementary Solid State Physics – M. Ali Omar 

Chapter 7: Semiconductors II: Devices

Section: 7.1 – 7.3
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Extrinsic semiconductor

Electronic Devices and Circuit Theory – Boylestad, Nashelsky
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p-n junction
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p-n junction
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Distribution of charge

Electronic Devices and Circuit 
Theory – Boylestad, Nashelsky
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Diode symbol
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Carrier flow direction

Electronic Devices and Circuit Theory – Boylestad, Nashelsky
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Readings

Electronic Devices and Circuit Theory 

– Robert L. Boylestad and Louis Nashelsky

Chapter 1: Semiconductor Diodes
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No Applied Bias
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Forward-Bias Condition

Elementary Solid State Physics – Ali Omar
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Forward-Bias Condition
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Knee Voltages
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Forward-Bias Condition

Electronic Devices and Circuit 
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Forward-Bias Condition
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Forward-Bias Condition
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Plot of exp(x)

Electronic Devices and Circuit 
Theory – Boylestad, Nashelsky

22



Dr Rashid, 2022Jashore University of Science and Technology

Reverse-Bias Condition 
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Reverse-Bias Condition 

Elementary Solid State Physics – Ali Omar
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Reverse-Bias Condition 

Electronic Devices and Circuit 
Theory – Boylestad, Nashelsky
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Current versus voltage characteristics

Elementary Solid State 
Physics – Ali Omar
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Temperature Effects

Electronic Devices and Circuit 
Theory – Boylestad, Nashelsky
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Ideal versus parctical

Electronic Devices and Circuit 
Theory – Boylestad, Nashelsky

Forward-biased Reverse-biased
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Ideal versus parctical

Electronic Devices and Circuit 
Theory – Boylestad, Nashelsky
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DC or Static Resistance
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AC or Dynamic Resistance

Electronic Devices and Circuit 
Theory – Boylestad, Nashelsky
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AC or Dynamic Resistance
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Breakdown region

Electronic Devices and Circuit 
Theory – Boylestad, Nashelsky
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Breakdown region

(1) Avalanche breakdown, in which some of the electrons accelerated

by the large reverse voltage acquire enough energy to excite

electron-hole pairs, which if sufficiently energetic, go on to excite

additional electron-hole pairs, and so forth.

(2) Zener breakdown, which is based on the observation that at very

high reverse voltage the thickness (not the height) of the potential

barrier between the two sides of the junction becomes so small that

quantum tunneling becomes possible. At that point, the current

does increase rapidly.
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Zener diode

Electronic Devices and Circuit 
Theory – Boylestad, Nashelsky
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Light-Emitting Diode (LED)

Electronic Devices and Circuit 
Theory – Boylestad, Nashelsky
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Light-Emitting Diode (LED)

Principles of Electronic Materials and Devices – S.O. Kasap
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Light-Emitting Diodes
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The basic principle of operation of the solar cell

Principles of Electronic Materials 

and Devices – S.O. Kasap
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Light-Emitting Diodes

In Si and Ge diodes the greater percentage of the energy converted during

recombination at the junction is dissipated in the form of heat within the

structure, and the emitted light is insignificant.

Diodes constructed of GaAs emit light in the infrared (invisible) zone during 

the recombination process at the p–n junction

Even though the light is not visible, infrared LEDs have numerous applications

where visible light is not a desirable effect. These include security systems,

industrial processing, optical coupling, safety controls such as on garage door

openers, and in home entertainment centers, where the infrared light of the

remote control is the controlling element.
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Diode
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Diode polarity

allaboutcircuits.com

(a) Low resistance indicates

forward bias, black lead is

cathode and red lead anode.

(b) Reversing leads shows high

resistance indicating reverse bias.
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Diode polarity

allaboutcircuits.com

Meter with a “Diode check” function
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