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1.1. Phan loai

Chat ban dan thuan (Semiconductor)

= (Cau tao tir nguyén t6 hoa tri 4

Si: Silicon )
Ge: germanium oo
= Khéng pha tap chat * *

= Khéng dan dién & 0°K (-273°C)

= Khi bi kich thich s& tao ra: g

so dién tir N = s0 10 trong p




1.1. Phan loai

Chat ban dan thuan (Semiconductor)
Khi bi kich thich (gia tang nhiét dd)

Generation of an
electron-hole pair

Recombination of
an electron with
a hole
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Nong d¢ hat din dién tir = Nong d9 16 trong n=p




1.1.3. Phan loai

Chat ban dan thuan (Semiconductor)
Khi bi kich thich (c6 dién trwong ngoai dat vao)
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1.1. Phan loai NN
Chét ban din pha tap chat Noo Nood Nood”
Chat ban din loai N (Negative) /+4\/ \/+4\
Noo Noor? oo’

La chat BD thuan + ngtd hod tri 5 (tap chat) 7 | N/ <N Ve = N

Khi ¢6 tac nhan kich thich:

kich P 4 8 +4 8 +4 §
Tap chat mat dién tr — ion duong ~ \__ /\ A4

Tap chat — chat cho (donor) N nen unen
1P -O-@JO-O-*ro O=
O O-O‘O O-

O O O'@' .
- _||_||Y
O O O%"qu) ?U'

——Kich thICH>

10 Ag

6



1.1. Phan loai
=Il=ég\'ll ||__‘r0||=::=

;ﬁ | B II II | _é_

% Oz,
|| T IW"
Kich thich

f0’ AQ

Goi Np 1a ndng d6 tap chat hoa tri 5 duoc pha vao
Khi c6 kich thich thi s€ sinh ra:
N, electron (electron thir 5 ciia tap chat) va n electron cua lién két cong hoa tri)
p 16 tréng cua lién két cong hod tri (n = p)
Néu nong do tap chat rat nhiéu thi Ny >>n
Vay:

Ny="n+ Np = Np >>p =py




N 1.1. Phan loai
> > + > + V4 s X A
NN Chat ban dan pha tap chat
/ N 4\/ \(+ 4\_ Chat ban din loai P (Positive)
Noo” Noo” oo’
' +4\/ 4\/ 4\
” R 7k T Chat BD thuan + ngtd hod tri 3 (tap chat)
Noo” Noo” oo’ Khi c0 tac nhan kich thich:
o Tap chat nhan dién tir — ion &m
n un n nen I Tap chat — chat nhan (acceptor)
—1 - # == Pp>>Np
| I | 12 | D | D | B |
=O)=(0O="OH=()=

m
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1.1.Phan loai

m
. . fo_4s
Goi N, la nong @0 tap chat hoa tri 3 dugc pha vao
Khi co kich thich thi s& sinh ra:
N, 16 tréng (16 tréng ko cd electron cia tap chat) va p 10 trong cua lién két cong hoa tri)
n electron cua lién két cong hod tri (n = p)
Néu nong do tap chat rat nhicu thi N, >> p
Vay:

Pp=P + Nam Ny >>n=np




1.2.Chuyén tiép P-N (pn Junction)
1.2.1Khi chwa c0 di€én trwong ngoal

> i
< Etx

00606 0606 °°
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0660 06 VIR
0060 06 IO

= 'DEPLETION‘ N

e- diffusion h+ diffusion

]
% :lon dwong
:lon am

__:Electron (e-)
1 :L6 trong (hole , h+)

Depletion: \Vung ngheo

Diffusion: Chuyén dong khuéch
tan, chuyén dong ciia hat din
da s khi c6 sw chénh 1éch
nong do

E,: dién truong tiép xic

l,.: chuyén dong khuéch tan
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1.2.Chuyén tiép P-N (pn Junction)
1.2.1Khi chwa c0 di€én trwong ngoal

‘DEPLETION ‘ N

C———] = ) T j—
e- diffusion h+ diffusion

e- va h+ chuyén dong khuéch tan

—  Su tai hop gan ving tiép gidp — ving nghéo (rat it hat dan, chi cd cac ion cd
dinh, khong linh dong, khdng c6 kha ning dan dién)

—  Dong dién khuéch tan I, tir P sang N (dong cua hat tai da so)

—  Su phan bé ion trong mién nghéo — ving dién tich duong, am phan biét — dién
truong tiép XUc E,, tir N sang P — rao thé Viy can tré sy khuéch tan ciia hat dan qua lai
giita 2 phién ban dan

11



1.2.Chuyén tiép P-N (pn Junction)
1.2.1Khi chwa c0 di€én trwong ngoal

Drift:  chuyén dong tréi ciia hat
dan, sinh ra do cé tac dong cua dién

truong.
I, dong dién sinh ra do chuyén
P PEPLETION N dong tréi ciia hat din (dong ciia hat tai
thiéu so).
O Ong
h+ drift h+ o e- drift

diffusion  diffusion
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1.2.Chuyén tiép P-N (pn Junction)
1.2.1Khi chwa c0 di€én trwong ngoal

h+

drift  diffusion diffusion

Pi¢n truong E,  hit e- bén P vé cue duong ciia dién truong
hat h+ bén N vé cwe am cta dién truong
— Dong dién troi I, tir N sang P (dong ctia hat tai thi€u s0)

Khi chwa c0 dién trwong ngoai dat vao thi Itr — Ikt

Tong dong dién qua tiép giap

loy = Iy — I; = 0 (Can bing dong)
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1.2.Chuyén tiép P-N (pn Junction)
1.2.2. Khi phan cue ngwee (Vy > Vp)

Vo

Vp, cling chiéu E,, — dién truomg trong mién nghéo ting — rao thé ting dat
giatri Vy +Vy — mién nghéo mé rong

— Dongl,+—0

— Dong I, T -1, (dong bao hoa nguge, dong hat tai thiéu sd)

—  Dong qua tiép giap lpp = I, — 1, = -1, =0
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1.2.Chuyén tiép P-N (pn Junction)
1.2.2. Khi phan cue ngwee (Vy > Vp)

J Iegion Depletion regton 1 Tegion
YR E
TRl
e A8
- —_ + +
= = it +
T
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1.2.3. Khi phan cue thuan (V < Vp)

EtX
«——
r <Ol -

n -
gl
VD

Vp, ngugce chiéu E, — dién trwomg trong mién nghéo giam — rao thé giam dat gia tri Vy -
Vp — mién ngheo thu hep. Khi V, dat gia tri bang Vy — rao thé = 0 — c0 dong hat tai da
s0 tr P sang N

—  Dong qua tiép giap J = Id{'ﬁ‘u:rr'm _ Idn_'ﬂ _ IE ( EF:_«."-TE.I.. B 1}

Is = dong dién bao hoa .
n: hing s6 phu thudc vao virt liéu: 1=n=2

Vr: 14 hiéu dién thé nhiét. Tk : nhiét dd Kelvin Ty = T +273
_ kT, q: diéntich.g=1,6x 107" C ]
g k: hing s6 Boltzman. k=1,38 x 10~ J/’K
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1.2.3. Khi phan cue thuan (V < Vp)

Depletion region
A

p region 71 region
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Piic tuyén Volt-Ampere
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Al

€t luan

Tiép giap PN dwoc phan cwe véi dién ap Vp
V< Vy: Tiép giap ko dan dién I,y =0

VD
, - Loy =g e -1
Tiep giap dan dién theo mot chieu tix P sang/N
(Pac tinh van cua tiep giap)

V> =Vy: Tiép giap din dién
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1.2.4 Panh thiing tiép giap

+l : Vung zener

Danh thiang la pha huy
dic tinh van cia tiép
giap. Tiép giap dén dién
hai chiéu.
Panh thiing thac lii: do cac hat thiéu so
ting toc theo dién ap gay ion hoa cac
nguyén tir qua va cham — dong thac li

Panh thiing xuyén him: Khi mat dé tap chat trong ban dan ting — E

16m gay ra hig¢u wng xuyén ham I6i kéo cac e trong viing héa tri ciia 16p P
vugt qua E, chay sang lop N

Panh thiing nhiét: xay ra do tich liiy nhiét trong ving tiép x0c vwet qua

giéi han — hw héng vinh vién tiép xUc
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Thank You !



