
Dr Rashid, 2020Jashore University of Science and Technology

Intrinsic and extrinsic 
semiconductors

Dr Mohammad Abdur Rashid



Dr Rashid, 2020Jashore University of Science and Technology

Empty 
conduction band

Filled balance band

Large energy gap Eg

E

Empty 
conduction band

Filled balance band

Small energy gap Eg

E

Conduction band

Balance band

E

Overlap

ConductorSemiconductorInsulator

Energy Bands for Solids 



Dr Rashid, 2020Jashore University of Science and Technology

Semiconductor
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300 K ≈ 0.026 eV

Semiconductor

𝐸 = 𝑘𝐵𝑇
1 eV = 1.6 × 10−19 J
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Silicon
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Crystal Silicon

chem.libretexts.org 3sp tetrahedral bond
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Silicon ingot
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Silicon wafers

Modern Semiconductor Devices for Integrated Circuits – C. Hu
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Covalent bonding of the silicon atom

Electronic Devices and Circuit Theory – Boylestad, Nashelsky
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Electron and Hole in intrinsic silicon

Electronic Devices and Circuit Theory – Boylestad, Nashelsky
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Electron and Hole in intrinsic silicon

Electronic Devices and Circuit Theory – Boylestad, Nashelsky

The external causes include

effects such as light energy in

the form of photons and

thermal energy (heat) from the

surrounding medium.

At room temperature there are

approximately 1.5 × 1010 free

carriers in 1 cm3 of intrinsic

silicon.
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Extrinsic semiconductor

Electronic Devices and Circuit Theory – Boylestad, Nashelsky
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Extrinsic semiconductor
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Electronic Devices and Circuit Theory – Boylestad, Nashelsky
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Electron versus Hole Flow

Electronic Devices and Circuit Theory – Boylestad, Nashelsky
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Majority and Minority Carriers

Electronic Devices and Circuit Theory – Boylestad, Nashelsky
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Thank You

You may also let us know your comments.

To receive notification of new video 
please subscribe to our channel.


