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Solar cell
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- Solar cell & Semiconductor

- Band gap(quantum mechanics)

- Carrier(Absorption & Recombination)

- Lifetime & Diffusion Length

- Doping(Fermi level)

- PN junction



Semiconductor 
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𝑅[Ω]= 𝜌
𝐿[𝑚]

𝐴[𝑚2]



Semiconductor - Band gap
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Inorganic semiconductors: 1 ~ 2 eV

Organic semiconductors: 1.7 ~ 3eV

Si: 1.17 @ 0K, 1.11 eV @ 300K 

Ge: 0.774 @ 0K, 0.66 eV @ 300K

Band gap Eg

HOMO
(Highest Occupied Molecular Orbit)

LUMO
(Lowest Unoccupied Molecular Orbit)

Valence band

Conduction band

hole

electron
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빛은 무엇인가?
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Semiconductor
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- Solar cell & Semiconductor

- Band gap(quantum mechanics)

- Carrier(Absorption & Recombination)

- Lifetime & Diffusion Length

- Doping(Fermi level)

- PN junction
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Carrier
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Carrier - Intrinsic Carrier concentration
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Band gap

Conduction
band

valence
band

Si

Recombination & Lifetime(Diffusion Length)
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Fermi level

https://en.wikipedia.org/wiki/Fermi_level

https://en.wikipedia.org/wiki/Fermi_level
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- Solar cell & Semiconductor

- Band gap(quantum mechanics)

- Carrier(Absorption & Recombination)

- Lifetime & Diffusion Length

- Doping(Fermi level)

- PN junction



2018-09-20

• Donor

• a dopant atom that, when added to a semiconductor, can form a n-

type region

• P, As, Sb, Bi

• Accepter

• a dopant atom that when added to a semiconductor can form a p-

type region

• B, Al, Ga

III IV V

B C

Al Si P

Ga Ge As

In Sb
https://en.wikipedia.org/wiki/Donor_(semiconductors)
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Doping
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Doping

Majority carriers ~1017𝑐𝑚−3

Minority carriers ~106𝑐𝑚−3
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Fermi level

https://en.wikipedia.org/wiki/Fermi_level

https://en.wikipedia.org/wiki/Fermi_level
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Fermi level
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- http://mae488jhpark.blogspot.com/2014/06/soft-tactile-sensor-piezoresistive-type.html
- http://study.zum.com/book/14150
- https://m.blog.naver.com/PostView.nhn?blogId=toshizo&logNo=221203360954&proxyR

eferer=https%3A%2F%2Fwww.google.co.kr%2F
- http://blog.envision.co.kr/63
- http://linkis.com/m.blog.naver.com/ske/oLlhN
- http://blog.naver.com/PostView.nhn?blogId=moonuga&logNo=221284904618&categor

yNo=0&parentCategoryNo=0&viewDate=&currentPage=1&postListTopCurrentPage=1
&from=postView&userTopListOpen=true&userTopListCount=10&userTopListManageOp
en=false&userTopListCurrentPage=1

- http://m.blog.daum.net/windada11/8767753?tp_nil_a=1
- http://www.physics.udel.edu/~watson/scen103/99s/clas0416.html
- https://energyeducation.ca/encyclopedia/Band_gap
- https://ko.garynevillegasm.com/obrazovanie/73755-absolyutno-chernoe-telo-i-ego-

izluchenie.html
- http://cikguwong.blogspot.com/2013/07/physics-form-5-chapter-4-doping-of.html


