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Chuong 1: Dung cu ban dan
$1: Khai niém chat ban dan
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* MuUc chat con goi 1a mUtc hoa tri: ndng lugng Fo
*  MUc tu do con goi 1a mUc dan: ning luong Ed
» Nang lugng kich thich t0i thi€u: AEd=Ed — Fo



Chuong 1: Dung cu ban dan
Khai niém chat ban dan

Céach dién Béan dan dién

PO tinh khiét cla chat ban dan rat cao le+2 -:-
le+4 nguyén tU trong mOt centimet khOi Si hodc A
Ge (IUu § 1 c6 khodng 10% nguyén t(t Vun
Si/centimet khoOi chung



Chuong 1: Dung cu ban dan

* DOi vbi cac dién t 16p bén trong, nhi€u loan do cac
nguyén tU lang giéng gy ra y€u nén ching lién ké€t manh
vOi hat nhan

* Céac dién tU 16p ngoai chiu anh hudng 16n cUa cac dién tu
lang gi€éng nén su' tdich mUc ning lugng xAy ra trén mot
ving rOng, gy nén hién tugng chong phU cidc mUc ning
luQong len nhau.

* Vi Si, 16p ngoai ciing dugc tao thanh boi 2 dién t p va
2 dién tU s. Khi tinh th€ dudc tao thanh thi cic vung do
cadc mUc 3p va 3s tach ra chOng phU 1én nhau, hai dién tU
3s va hai dién tUr 3p tao nén mOt ving day goi 1a viing héa
tri, bOn vi trf con lai trén mUc 3p nhém thanh mOt viing
chua biét goi la ving dan.



Chuong 1: Dung cu ban dan

Lién két mang Si

» Lién két cOng hod tri dugc s dung trong mang.

* NE&u c6 kich thich ndng luong s€ tao ra mOt ion duong va
mOt dién tU tu do

* SO lugng dién tich rat it nén khéng Ung dung dugc



Chuong 1: Dung cu ban dan

VUing dan
3p; 6 vitrl, 2e

Ving cdm 3s ;2 vitrl, 2e

Vung hoa tri

_;_: , Nzng lugng cla 1 dién
4 trong mdt nguyén tdr co lap
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Khoang cach gilfa cac nguyén tut
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Khoang cach gilra
cac nut mang

Hinh 1.1, Cd triic vieng ning hegng eria tinh thé silic 6 0K



Chuong 1: Dung cu ban dan
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Hinh 1.3. Mdt d6 cde mire nang lirgng trong viing ddn va viing hoa tri.



Chuong 1: Dung cu ban dan
Ni (cm)
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Hinli 1.6. Sif thay déi ciia n; theo nhiét dg o mot 86 bin ddn chii yéu.



Chuong 1: Dung cu ban dan

Pién t(r phan bo theo thdng ké Fermi-Dirac v4i x4c suat chi€ém
mU'c nang luong:

f(E)=

1
1+eXpB%H

O KT 0O

Trong do:

K =8,63.10 eV/K la hang sO Boltzman

T: nhiét d0 tuyét doi

EF 1a mUc nang luong Fermi dugc xac dinh tUr bi€u thUc:

n= f ON(E) f(E)d(E)

n 1a nOng do dién t(r,



Chuong 1: Dung cu ban dan
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P a, aa gee ey ga g 16
Hinh 1.7. Sir thav doi mdt do dién nie theo nhiét dé ki Ny = 1) /mr
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Chuong 1: DUng cu bandan g0 42 pha tap chat hod tri 3 - loai p (plus)

* Pha tap chat ho4 trj 3 (AL, B) d€ ting khd nang thu hit dién tU, ta c6
loai dan dién bang 16 trOng.
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Chuong 1: Dung cu ban dan
Ban dan pha tap chat hod tri 5 - loai n (negative)

‘: 0

* Phatap chathod tri 5 (P) sé tao 1 dién t& du khi lién két cOng hod
tri nén dién t ndy s€ dé tu do va chuyén dong trong dién truOng
tao nén dong dién t, loai n dugdc goi 1a ban dan dan dién bang
dién tUr. 12



Chuong 1: Dung cu ban dan

{ P(Qm) dT=300K
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Hinh 1.10. Dién trd sudt ciia Ge va cra Si thay doi theo nong do tap chdt o T = 300K,
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Chuong 1: Dung cu ban dan 2
l”(m Vs )3T=300K
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e} Sie thay doi cria dg linh dong ciia Ge theo nong do.



Chuong 1: Dung cu ban dan

| w(m’V's') & T=300K
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b) Sie thay d6i cliv dé lindt ddng ciia Si theo nong dg tap chit

Hinh 1.11. D6 linh déng thay doi theo ndng dg tap chiit
N, va N ciia Ge(a) va cia Sith) o nhiét do phong.

N, hodc N,
(m”)
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Chuong 1: Dung cy ban dan $2. Ti€p gidp p-n va ddc tinh V-A
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* Phan b6 hat dan, dién truOng noi tai va dién thé ti€p xtc trong hai
mién ban dan p-n



Chuong 1: Dung cu ban dan

Ti€p xi.'lc P-N

Loai P Loai N

: T~wving dién tich khéng gian 0,5 pm
bBién tich khéng gian

It

E(x) Dién trudng

V(x) Dién th&
: i

N
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V= 8] x

Hang rao thé&
d5&i vai diéen tor
: f :

Finh Z.1. Chuvén ticp P-N chiva plicine eire.
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Chuong 1: Dung cu ban dan
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Hinh 2.2, Sir phan bo hat tdi va dién truong, dién thé trong ving dién tich khong gian.



Chuong 1: Dung cu ban dan
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Hinh 2.4. Sir phan bo' dién tich trong ving chuven riép,
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Chuong 1: Dung cu bén da N s n
16 T e 5 han adn Tiep giap p-n phan cUc ngugc

Vung nghéo Un

»  Khi phén cyc ngugc, mién cach dién dugc md rOng ra do dién
trudng ngoai cling chiéu E,, c6 tac dung kéo cac hat dan vé hai phia
cUa 1&p ban dan, mién gilta chi con cac nguyén tU trung hoa tro,
dién trd cach dién dugc coi nhu vé cung

 Thuc t€ do kich thich cUa nhiét dO, nén mOt sO nguyén tU sé tao
thanh cap ion p va dién tU, sé gdy mOt dong ro nhi€t chdy ngugc cO
vai chuc nA(nanoAmpe= 10°A)
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