


HHHHE

bitraitpreeds fedetede st

i

1 T
R HH N

el

1. C4u truc vung nang luong
2. Vat liéu dan dien
3. Vat lieu cach dién

4. Vat liéu ban dan

el besste et es ertrs RAtatttiotstatenitiiststontatansisiensttns:

.

HHHHHEHAHH R HHH RS

e e e e sesetesetibtstiatsttiotsl b brindifbais
$+

FH R R THHIHSHE

HVN e v

ét Nam




s lodadd e 1 ;quux e 3 saciii il " H R T S T e i R e At T H T e e AR AR ittt astat vy N T O . u:-:nungg-w
HHHARH R HE RE THERHHATHH R HEH R HHHHHH A R HH R R RS R HHE R SRS PHHH B H R HHEH

Hv Hoc vién
Noéng nghiép Viét Nam




I\ \

-~
: /

>

p-

>

Khoang cach nguyén tw

e Khi cac nguyen tr nam xa nhau, vi tri cac mirc nang leong cua
chung hoan toan trung nhau — ham song cua cac dién t& khong

chong pht lén nhau.

e Khi cac nguyén t& nam gan nhau ¢6 A, cac ham séng ctia cac dién

tr trong cac nguyén tir c6 sy chong phu 1én nhau, két qua la cac
mtrc nang leong bi tach ra thanh cac vung nang lwong.
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Khoang cach nguyén tw

o
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Tan

Syt

¢ Mo6i mét miic ning lwong tach ra thanh mét viing, moéi vung gom
nhi€u mitc con nam sit nhau va co thé coi nhw phd ning lwong
cta chiing phan b6 gan nhw lién tuc.

ey iy
SERTINEO

:: IRA e

Srmmmmee
SRS

e DJ rong cua vung nang lwong phu thudc vao mic d6 chong phu
ham séng ctia cac dién t& nhiéu hay it.
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Khoang cach nguyén tw

e Cac dién tir cang xa hat nhan thi c6 sy chong phut ham séng cang
manh. Ttc la d§ rdng vung nang lvong cang lon.
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e Cac vung ning lwong do su chong pht ham séng ctia cac dién ti
duoc goi la vung dwoc phep.
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e Vung nam gitra cac vung dwoc phép dwoc goi la ving cam
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CAU TRUC VUNG NANG LUONG

SRR

e

SesaasTae

P - -
e Te T T T
TS = o

e

B et S

ferameevaziies

I\ \

r—-\
N
S
=
-
B
-
B
m/
D)
o
@
O~
(@
<
g
i)
aQ
=
0
aQ
=
‘Q
D
aQ

o

RS Tttty
Rt e

b i Wb

I R I

R

B ooy

s

= p-

> >
Khoang cach nguyén tw
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e Vung hoa tri: la viing nang lvong ngoai cung, c6 thé dwoc lap
day hoan toan hodc la chi dwoc lap day mot phan.
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e Vung dan: la vung niang lwong dwoc phép con trong hoan toan va
nam phia trén vung hoa tri.
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e Nguyén ly niang lwong toi thiéu: cac mirc ning lwong thap sé ;;35

| dwoc lap day cac electron trudec. .
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2. Phén loai vat liéu dién

+ I - Kim loai I1 111
4+ II - BAan dan

+ III - Dién moi

>
Khoang cach nguyén tu

e Khi cac nguyén t lién két v6i nhau, khoang cach gitra ching
quyét dinh cdu trac vung nang luong ctua vat liéu, do dé quyeét
dinh ban chat dién cta vat liéu

e Khoang cach nay do ban chat lién két khac nhau. Lién két kim
loai chdt ché nhat nén khoang cach gitta cac nguyen t&r gan nhau

hon so vdi lién két cong hoa tri
HVN :gﬁg‘]’ifghiép Viét Nam
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CAU TRUC VUNG NANG LUONG
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Chat dan dién

Energy band

Energyband - =~ | :E

Energy band
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Khoang cach nguyén tu&

e Kim loai (chat dan dién)
+ Khong cé vung cam
+ Ving dan va vuing hda tri chdong 1én nhau
+ Electron hoan toan ti do trong tinh thé va dé dang tré thanh hat tai
dien
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CAU TRUC VUNG NANG LUONG

S T ey

R AT

\ B \ |

\ Chat ban dan
Energy band 7
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Khoang cach nguyén ti

e Ban dan
+ DO rong vung cam kha bé (< 6 eV)
+ Do chuyén dong nhiét, electron c6 thé nhay tir viing hoa tri 1én
vung dan trd thanh hat tai dién, tuy nhién s6 lwgng khéng nhiéu
+ Tang nhiet do thi mat do electron tai dién tang, ban dan dan dién
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Chat cach dién
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F Energy band 7
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Khoang cach nguyén ti

e Dién mo6i (Chat cach dién)
+ D0 rong vung cam 16n (> 6 eV)
+ Electron khdng thé nhay tir viing hoa tri 1én viing dan dé tré thanh
hat tai dien ngay ca khi nhiet do tang cao
+ Dién moi vi thé khong dan dién
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CHAT DAN DPIEN (Kim loai)

seeessssthtatzsnaca s R r s R EE Ll L e S R i e b s e her et atht st oo abats

1. Nguyén te kim loai
e Cotr1 dén 3 electron ¢ 16p hoa tri lién két yéu vai hat nhan.
e Electron hda tri dé dang tach khoi nguyén tit dé tré thanh
electron tuw do
2. Cau truc kim loai
+ Cau truc tinh thé
+ Cacion duong dao dong tai cac nat mang

% Céc electron ti do chuyén dong hon loan trong tinh thé

Lap phuong tam khoi Lap phuong tam dién Luc lang

HVN
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3. Dong dién trong kim loai

@ @ @ @ @ @ @ @ @
o <O - <O <o <o
<O
<o <0 <0
S, @ @ @ @ <, C-B(_@(-E(_@@
<O
<O <0
<O <0
<0
<0 D C <0
q
> [

e Khi dat trong dién treong ngoai E, electron chuyén dong cé
huwdng nguoc chiéu dién treong ngoai va va cham vao cac ion
dwong & cac nat mang, lam can tréo chuyén dong cta electron.
Day chinh la nguyen nhan gay ra dién tro cua kim loai.

e Vay ban chat dong dién trong kim loai la dong chuyén doi cé
hudng cua cac electron ti do dudi tac dung cua dién trueong.

+ Hat tai dién trong kim loai la electron tw do.

+ Mat d0 electron ty do trong kim loai rat I6n nén kim loai dan dién
t(slt. HVN zgﬁg\;lir?ghiép Viét Nam
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CHAT DAN DPIEN (Kim loai)
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4. D06 dan dién, dién trd

e Do dan dién: 1a dai lvong dac trung cho vat liéu vé kha nang cho

Sn SRR

B e EEEA T oe Sy Sty
LT

phép dién tich (hay dong dién) di chuyén qua no. ,

| ¢ Dinh luat Ohm: j=0E

+ j véc to mat dd dong dién qua day dan

Febenr

SR e

+ E véc to ceong do dién treong ngoai

IO

Seaiani sl

+ o dién dan suat (hay d6 dan dién) cta vat liéu
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e Dién tro: la dai lvong ddc trung cho kha nang can tro dong dién |

cua vat liéu: o
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CHAT DAN DIEN (Kim loai)

5. Hién twong dien huong C . B
e Dwa mot vat dan AB trung hoa vé dién +"' 5 ++ z +
gan mot vat tich dién C thi trén hai dau 3 s+ = +

gidi han A, B xuat hién cac dién tich trai |

nhau => hien twong dien huong

“Dién hwong la hién twong xuat hién cac dién tich trai dau o hai

mot vat dan khi dat ¢ trong dién trrdong ngoai”

e Dién tich ¢ hai dau A va B lu6n bang nhau va trai ddu nhau va
la dien tich cam ung

6. Giai t

hich hién teong dién hwong

e AB la van dan nén no6 chtra cac hat diéen tich tu do

dwa AB lai gan C, cac dién tich tw do trong AB s€ di chuyén

duwoi tac dung cua dién trueong do C gay ra.

+ Dién tich dwong di chuyén theo chiéu dién truong con

+ Dién tich am di chuyén nguoc chiéu dién truong HV N S5s fohien viet nam
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CHAT DAN DPIEN (Kim loai)

6. Giai thich hien tvong dien huong
e Cac dien tich cam trng gay ra mot dien
treong phu E’ ngroc chiéu vai dién
treong Eo do dien tich C gay ra

e S0 dién tich cam Ging cang nhiéu thi
dien treong phu E’ cang tang

e E’ tang cho dén khi E’ = Eg => dién treong tong hop bén trong AB
lai bang 0 => cac dién tich ti do trong AB ngting di chuyén. S&
dién cam tng tich & hai dau A, B dat mot gia tri khong doi, vat
dan AB trd lai trang thai can bé’mg tinh dien.

e Nhu vay khi dat vat dan trong dien treong thi dien treong do bi
thay do6i di do co ca dién treong ctia dién tich cdm tng. Phan
khong gian trong long vat dan dién treong bang khong.
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CHAT DAN DIEN (Kim loai)
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7. Diéu kién d€ vat dan 6 trang thai can bi’mg tinh dién
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e Véc to ceong do dién truong tai moi diém bén trong vat dan |
phai bang khong.

Semeaseieemseisaiiey

e Msuertat
B e e g S L S LU T g SO P L e

e Thanh phan tiép tuyén ctia véc to cwong do dién truong E; tai |
moi diém trén bé mat vat dan phai bang khong. '
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8. Tinh chat cuia vat dan ¢ trang thai can bé’mg tinh dién
e TCI: Vat din 1a mot khéi déng thé
e Chitng minh: Xét hai diém A va B bén trong vat dan can bang
tinh dién, twdong twong c6 mot dién tich diém q di chuyén gitta
hai vi tri A va B
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8. Tinh chat ctia vat dan & trang thai can bﬁ’mg tinh dién
e TC2: Dién tich chi phan bd trén bé mat ctia vat dan, bén trong vat
dan, dién tich bang khong
 Chung minh: D6i v6i mat kin bat ky nam hoan toan trong vat u
dan |

e TC3: Néu vat dan c6 hinh dang khong déu thi dién tich phan b& | |
cht yéu ¢ nhitng cho 16i hodc nhon. Mat do dién tich & nhiing ﬁ
cho nhon cao hon (hiéu ttrng mii nhon) T

+ Jt::
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9. Hé vat dan: tu dién
e CAu tao: gobm hai ban kim loai phang, dit song song cach nhau
mot khoang d, dwoc tich dién trai dau nhau: +Q va - Q.
e Dién treong gitta hai ban tu la déu c6 cuwong d6 E.

e Dién dung cua tu

HVN
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CHAT CACH DIEN (Dién moi)

1. Khai niém
e Chat dién moi la chat ma cac dién tk chi di chuyén dwoc trong
pham vi phan t& chit khong di chuyén dwoc trong ca vat.

2. Hién twong phan cuc dien moi

e Khi dat chat dién moi trong dién truzong ngoai thi 6 hai dau cua
né xuat hién cc dién tich trai ddu. O dau ma dwong stkc dién di
vao xuat hién dién tich am con dau kia mang dién dwong. Hién
terong nay goi la hién twong phan cuwc dién moi.

3. Phan biet hién twong phan cyc dién moi va dieén hwong
e Dién hwdng 1a su phan b lai cac dién tich ti do trong vat dan.
e Phan cuc dién moi thi trong dién moi khong co cac dién tich tw
do ma chi c6 cac dién tich trai dau lién két thanh ting cap. Do dé
cac dién tich phan cuc xuat hién van la cac dién tich lién két

e Dién treong tong hop trong dién moi khac khong con dién
triedong tong hop trong vat dan bang khong. HVN 5 oeo viet vam




4. Giai thich hién twong phan cuc dien moi

e V&i chat dién moi chwa phan cyc (Hy, N> ...)

+ Binh thwong phan tir khong tu phan cuc, tam cua dién tich am va
duong trung nhau.

+ Neéu dat trong dién treong ngoai thi tam dién tich am va dwong léch
nhau két qua la phan t¢ phan cuc va tré thanh mét lwdng cuc dién.

+ Cac phan t ltuc do nam nhu nhitng mat xich doc theo dwong stc
dién treong lam cho trong chat dién moi xuat hién cac dién tich trai
dau trén cac mat gidi han.

+

Lwdng cuc dién

HVN::
Noéng nghiép Viét Nam




CHAT CACH DIEN (Dién moi)

4. Giai thich hién twong phan cuc dien moi
e V&i chat dién moi da phan cec (H,O, NHy ...)

+ Binh thuvong phan tir da tw phan cuc, moi phan t& la mot ludng cuc
dién nhung sap x&p hon loan do chuyén dong nhiét

+ Neéu dat trong dién treong ngoai, lue tinh dién lam quay cac ludong
cuee va bat chiing xap xép doc theo dién tredong ngoai.

+ Keét qua la lam xuét hién dién tich trai dadu o hai dau dién méi tic la
dién moi da bi phan cuc. Néu bo dién treong ngoai thi sy phan cuc
cting mat do chuyén dong nhiét [am mat sy dinh hwdng. Mic 4o
phan cyc phu thudc vao ban chat, nhiét do cua dién moi va dién
trerong ngoai
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' 5. Dién truong trong chat dién moi

e Trong khoi dién moi ton tai 2 dién trueor n 2
* Epla dién treong ngoai E’
% E’la dien treong do cac dién tich
lién két sinh ra. =
e Dientreong tonghop:E=F,-F <F;, <€ ——
e Thucnghiém ching to E’ ti le voi Ep:
Ly
=

e Trong do € 1a hang s6 dién mdi cia moi truong

E

HVN
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1. Khai niém chit ban dan
e Cac chatban dan: C, Si, Ge, Sn, Pb

o C4 4 electron hoa tri, lién két v6i nhau bang lién két cong hoa tri

o

17 VIIA 18 VIl A

1 1A 2 1A Group - IUfAC Group cas Nonmetals Metals
? - 3 Atomic number — 1 19 = 1 other nonmetals [ Alski metals 0  Metalloids
Ll Be Symbol - K [ Halogens D Alkaline earth metal D Roststraosition matals
L::‘:m ::;:lﬂ Relativ 3lomic mass 3088 I Nobie gases I Lenthancids
= = Pw'r“‘m = Actinoids
Element name B Ttransition metals
Na ||Mg
Sl 2o b 3 me 4 VB 5 VB 6 vig 7 VIl 8 I (] 10 I 1 1B 12 e
19 20 21 2 23 26 27 28 29 30
K ([Ca |[Sc |[Ti ||V ||[Cr|/Mn | Fe |[Co || Ni |[Cu]||lZn
pommien | | oo | | somnchmn | | mhanim | | vanachan | | cvomaan | [rgonmme | | tom | | coomr || mcw | | Coer || Zee
37 38 39 40 4@ 42 43 44 45 46 47 43
-
Rb ||Si ||Y |[|Zr [[Nb |[Mo || Tc ||Ru||Rh ||Pd || A Cd
85.468 a7.62 88.908 91224 22906 95,04 s 101.07 10281 106.42 107.87 11241
Rubidium Strontium Yitrium Zin ! Techneti Ruthenium Rhodium Palladium Sitver Cadmium
55 56 hal 72 73 74 75 76 ” 78 79 80
Sc ||Ba ||[LU ||Hf || Ta || W [[Re [|Os || Ir || Pt ||Au || Hg
13291 137,33 oo 17849 180.95 183,84 18621 190.23 19222 195.08 196,97 20056
Caesium Barium Lutatium Hafnium Tantalum Tungsten Rhenium Osmium Indium Platinum Gold Mercury
87 88 103 104 105 106 107 108 108 110 m 12
Fr ||[Ra ||Lr ||Rf ||[Db |[Sg ||Bh [|Hs || Mt ||Ds || Rg || Cn
F::'m R:dz:m . 10070 I‘m_ 266 264 H.::Im 268 m 272 ri.wn
57 58 59 60 61 62 64 65 66
La |[Ce ||Pr ||[Nd [[Pm ||Sm ||Eu ||Gd || Tb || Dy
13881 14042 140.81 14424 145 150.38 15196 15725 15893 1625
Lanthanide Cerium Praseodymum | | Neodymium Promethium | | Samarium Europium Gadolinum Terbbum Dysprosium
89 20 L1 92 93 94 95 96 97 928 99 100 101 102
Ac ||[Th ||[Pa || U ||[Np ||Pu |[[Am||Cm ||Bk || Cf [|Es ||Fm ||Md || No
221 232,04 23104 23803 231 244 247 247 251 252 257 258 259
Actinide Thorium Protactinlim Uranlum Neptunium Plutonium Americium Curlum Berkellum Californium Elnsteinium Fermium Mendelevium Nobedlum

rnoc vien
H v Noéng nghiép Viét Nam
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2. C4u tao chat ban dan

e Lién két cOng hoa tri trong ban dan Si

CoXao

Electron dung chung
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T=0 I D 2
e Titcaelectron o Dao dongnhiét c6 thé pha vo lién két ?a
nam trong lién cong hoatrj f
két cong hoatri e Cap electron — 10 trong dwoc hinh thanh | |
o Khongcéhat o Ca electron va 13 tréng c6 thé dich %
tai dién tw do chuyén trong toan tinh thé va tro thanh | |

hat tai dién . ;
HVN Ngﬁg\,’ Iﬁghiép Viét Nam
|
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CHAT BAN DAN I

Sy
e

4. Cac loai ban dan i
e Dua vao loai hat tai dién chinh trong ban dan ma nguoi ta chia | ;
ban dan ra thanh cac loai sau o

e Ban dan tinh khiét i (Si) 1a ban dan c6 mat do electron va 16 trong |
bang nhau. Ca electron va 16 tréng cling tham gia vao qua trinh
dan dién tuy nhien mat do hat tai dién khong cao

e o
R R, B i

..:X;’.:.:.‘;':

Ty
s smeesieciy

Seaiani sl

e Ban dan pha tap
+ Ban dan loai n (51 pha thém P hoac As) la ban dan c6 mat do
electron 16n hon mat d6 16 tréng

A bbb bk A B et A i

S S s T

s

o
R
Tan

ey ftre

+ Ban dan loai p (Si pha thém B) 1a ban dan c6 mat dd 16 trong 16n

ey iy
SERTINEO

:: IRA e

hon mat do electron

Srmmmmee
SRS

TS S TN T e D T ST S S ST RN S T 4 L TN T et
e o R L P LT
s Sy
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Electron

" 4. Céc loai ban dan tu do

e Ban dan pha tap loai n

&

Cay nguyen t& As vao
mang tinh thé Silic

As co 5 electron hoa tri,
nhiéu hon 1 electron
so vOi Silic

As dung 4 electron vao
lién ket cong hoéa tri con
du mot electron con lai
tro thanh electron tu do

CoO thém nhiéu dién tr
te do hon tham gia vao
qua trinh dan dién

Ban dan loai N (n - vi hat tai dién chu yéu la dién tich am)

HVN::
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4. Céc loai ban dan L6 trong

e e
AeiametesesienvieTy

e Ban dan pha tap loai p

cniasianesiio e eass aleiaeialitietantaisaiaieasaniiiiiat

+ Cay nguyeén t B vao

= R Tttty

mang tinh thé Silic

<+ B co 3 electron hoa tri,
it hon 1 electron so voi
Silic

+ B dung 3 electron vao
lién két cong hoa tri va

cOn thiéu mot electron
trong lién két
+ C4 thém nhiéu 16 trong
duwoc thao thanh tham
gia vao qua trinh dan dién

+ Ban dan loai P (p — vi hat tai dién chu yéu la dién tich duong)

HVN::
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5. Lop tiép xtc p-n

ARSI

-~ .‘ e

e Khi cho hai ban dan loai p va loai n tiép xtic véi nhau thi do nong |

B e EEEA T oe Sy Sty
LT

do hat tai dién o hai bén chénh 1éch nhau ma co6 su khuéch tan | ﬁ{
)|

E | cac hat tai dien:

Febenr

SR e

+ Electron khuéch tan tir mién n sang mién p.

+ L0 trong khuéch tan tir mién p sang mién n.

IO

Seaiani sl

e Néu sy chénh léch vé nong do cac loai hat mang dién & hai khoi
nay cang lon thi sy khuéch tan dién ra cang manh.

e b TSV s PE e T LB Wby e vty £ e PRWETY S s e PNy

s

S aTaetas cemeasTa e aeAey
IR T TR T TR T IO TR TP LT e,

e Do su khuéch tan cac dién t va 10 trong mot cach tw nhién: o

PR C T SN

+ L&p ban dan loai p mat bét 16 trong va nhan thém dién tir => tich

dién am.

Akl Aicb- ettt

e -
T N e T

Sttt
e

|

+ Ldop ban dan loai n mat b6t dién tir va nhan thém 16 tréng => tich |

e
iiinizace

T
ST Y

dien duong.

b TeTer e

> seveiieienieieriaireiiad
EnohiEtie

Teasiesssatiemea

e LTIy e T
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CHAT BAN DAN

5. Lop tiép xtic p—n
o Két qua la tai 16p ti€p xtic p—n c6 1 dién truong hudng tit n sang | |
p ngan can qua trinh khuéch tan ctia cac hat tai dién. i
e Mit khac, tai 16p tiép xtc, c6 thé xay ra sy tai hop dién tix 16 |
trong hinh thanh cac nguyén t¢ trung hoa con cac ion khong di =
chuyén duwoc nén 16p tiép xtic p-n goi 1a viing ngheo (ving thiéu |
vang hat tai dién). é

HVN:S %
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6. bi 6t ban dan
e Di 6t ban dan 1a linh kién dién ttr cho phép dong dién di qua né
theo mot chiéu ma khong theo chiéu nguoc lai.

e Cdu tao: Di 6t thue chat 1a mot tiép giap p—n.

: ~ ; - < =

‘_ ~ ~— ‘: Jwe= — e . - —— A‘: - ;4'!:

e s e et R Rt e Rt TIERRS S
B B e B e e B P T s e et S

e Dién cuyc ndi voi khoi p dueoc goi la Andt (ky hieu la A)

ST
L e

e Dién cuc ndi voi khéi n goi la Katot (ky hiéu la K)

I

i
b
RCHE
(|
‘4
|43
i

Anode Cathode A K

Cau tao Ky hiéu

HVN |
N6ng nghiép Viét Nam |
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6. Di 6t ban dan
e Phan cuc thuan di 6t
+ Cuc dwong noi vao khoi p, ciec am noi vao khoi n.
+ Dién ap ngoai nguwoc chiéu véi dién treong tiép xic Ex
+ Do day caa 16p tiép xtic thu hep lai
+ Dong dién dé dang di chuyén tit cuee (+) qua diot sang cuc (-) => di
ot duoc thong.
e Phan cue nguoc di 6t
+ Cuwc dwong ndi vao khoi n, ciee am ndi vao khoi p.
+ Dién ap ngoai cung chiéu vdi dién truong tiep xtuc Ex
+ Do day caa 16p tiép xtic mo rong ra
+ Dong dién rat khoé di chuyeén tir cuc (+) qua diot sang cue (-) => di 6t
khong dwoc thong.
e Vay 16p tiép xtic p—n chi dan dién theo mdt chiéu khi dwoc phan

| cuc thuan => tinh chinh lwu cta diode ban dan. HV/N &5 enico vieenam
.
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- CHAT BAN DAN
6. bi 6t ban dan
o Mach chinh lvu dung di ot
% Chinh levu mot ntra chu ky
T
J{ > :
>
| U —
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6. Di 6t ban dan
e Mach chinh Iuu dung di 6t

% Chinh lwu hai ntra chu ky
Dy
Dt

D

D

R

U"\z

.
C

'CQ‘ '¢§~
4 . L4 .
(4 A3 4 .
Y ’ Y
’ ‘ L4 ‘
>

U’\z
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7. Transistor

I B B

e GOm 3 16p ban dan ghép véi nhau thanh 2 16p tiép xtc p —n.

e Lép gilra goi la cwc goc Base (B), 1a 16p rat mong va ¢ nong do
tap chat thap.

e Hai 16p ban dan bén ngoai dwgc ndi ra thanh cwc phat Emitter
(E), va cuc thu Collector (C). Vung ban dan E va C c6 cuing loai
ban dan (loai n hay p) nhung c6 kich thudc va nong do tap chat
khac nhau nen khong hoan vi cho nhau duoc.

Collector C C Collector C C
Base | P B B Base || B B
o—{-n o—»r
p n
EmlterI = I
E E E E
Transitor pnp Transitor npn

HVN .
Noéng nghiép Viét Nam
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8. Nguyén tac hoat dong ctia transistor

S s el st ierd iR A RS,

HEAHH R HEHEH AT E R HHHH A

l
o
S

Dé co6 thé hoat dong ta phai cap
cho transistor mot nguon dién,
nguon dién cung cap cho
transistor dwoc quy wdc la
nguon cap cho cuc CE.

5

Ic

S

o

0000

ONONOX®)
111111
111111

BERRRRIE

O00O0O0

€3

O
O

K mo, khong c6 dong qua moi
CE, hay Ic=0, den tat. Ig
K déng, mdi p — n phan cuc
thuan => xuat hién dong Is.

S
&
>
oy

A\

|—
oy

Khi dong I xuat hién, cing c6 dong Ic xuat hién chay qua moi
CE, lam den sang. Dong Ic manh hon dong Iz gdp nhiéu lan.
Dong Ic phu thudc vao dong Is theo cong thttc.

Ic=p-1I

B duoc goi la hé so khuéch dai cua transistor HVN v

Noéng nghiép Viét Nam
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8. Nguyén tac hoat dong ctia transistor
e Giai thich co ché hoat dong

+ Khi xuét hién dong I do 16p I
ban dan p tai cec B rat mong A
va nong do pha tap thap, vi
vay scf{ dién t tw do tr 16p 000
ban dan n (cuwc E) vueot qua Y B
tiép giap sang lép bandanp |(Ip
(ciec B) 16n hon s6 Iwong 16
trong rat nhiéu

Uck
— |+

5

S

=

A
111111

000!

00O
111111
111111

OO0
BERRRIE

€3

S
&
>

b

|—
g

* MOt phan nho trong s6 cac dién tix d6 thé vao 16 trdng tao
thanh dong I con phan 16n s6 dién tr bi huit vé phia cuc C
dwdi tac dung ctia dién ap Ucg => tao thanh dong Ic chay qua
Transistor.

HVN::
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CHAT BAN DAN

8. Nguyén tac hoat dong ctia transistor

e Giai thich co ché hoat dong

o

“ % R D

Uck
— |+

5

Khi xuat hién dong I, I

transistor cho phép dong A b OZ = e

dién di tir Collector dén I 2222|900z 2 - C € X
. < - _ZI—

Emitter. E‘----ggg----

Ic tang giam ti 1€ thuan vai I. "I B
B

S
&
>

I[g=1Ig+ Ic.

b

|—
g

Us ludn gan bang Uk,
Cheénh 1éCh Us - Ug Céng 16n
khi dong dién qua transistor cang 1on.
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Saturation ' DC.Load :
. | Line
Ic Region . | N J
(mA) Active Region
When Ve = Ig = 120U
I Ve A s
=
| IS
Ig = 80uUA
50 . =
Q-point Ig= 60UA S
41 &)
"
30 Ie = 40UA £
20 Ig = 20UA
N TN
0 C ut-off Region le :V V)
0 2 4 6 8 - P =
Vg = Ly When =0
= . = > "':':.:.
HVN

Hoc vién
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1. Mach khuéch dai dung transistor
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L
|
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