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Chuong VIII - Chit ban din & Diode .
1. Chéit ban din.

Chét ban dan la nguyén liéu dé san xuét ra cac loai linh kién ban din nhu Diode, Transistor, IC ma ta da
thay trong céc thiét bidi¢n tirngay nay.

Chat ban dan 1 nhirng cht c6 dic diém trung gian gitra chat dan dién va chat cach dién, vé phuong dién
hoé hoc thi ban dan 1a nhirng chat c6 4 dién tird 16p ngoai cung cia nguyén ti. do6 1a cac chat Germanium (
Ge) va Silicium (Si)

‘T cée chat ban dn ban dAu ( tinh khiét) nguoi ta phai tao ra hai loai ban dan 1a ban dan loai N va ban
dan loai P, sau d6 ghép cac miéng ban dan loai N va P lai ta thu dugc Diode hay Transistor.

Si va Ge déu c6 hoa tri 4, tirc 14 16p ngoai cling ¢6 4 dién tt, & thétinh khiét cac nguyén tir Si (Ge) lién két
v61 nhau theo lién két cdng hoa tri nhu hinh duéi.

Chét ban dan tinh khiét .
2. Chit ban din loai N

* Khi ta pha mot luong nho chat c6 hoa tri 5 nhu Phospho (P) vao chit ban dan Si thi mot nguyén tir P
lién két véi 4 nguyén tir Si theo lién két cong hoa tri, nguyén tir Phospho chi c¢6 4 dién tir tham gia lién két
va con du mot dién tir va trd thanh dién tir tu do => Chat ban dan lic nay tr¢ thanh thura dién tu ( mang dién
am) va dugc goi 1a ban dan N ( Negative : 4m ).
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Nguoc lai khi ta pha thém mét lugng nho chét c¢6 hoa tri 3 nhulndium (In) vao chét,bén dan Si thi 1
nguyén tir Indium s€ lién ket vai 4 nguyén tir Si theo lién két cong hoa tri va lién két bi thicu mot dién tir =>
tr¢ thanh 16 trong ( mang di€én duong) va dugc goi la chat ban dan P.
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Chét ban dan P
4. Tiép giap P - N va Ciu tao ciia Diode ban dén.

Khi d3 c6 duogc hai chit ban din 1a P va N, néu ghép hai chit ban din theo mot tiép giap P - N ta duogc
mot Diode, tiép giap P -N co6 dac diém : Tai bé mat tiép xuc, cac dién tir du thira trong ban dan N khuyéch
tan sang ving ban dan P dé lap vao cac 16 tréng => tao thanh mot 16p Ion trung hoa védién => 16p lon nay
tao thanh mién cach dién gitra hai cht ban dan.

Mi&n cach dién
Bén dan P l Ban din N

lon trung hoa
dién tich

MJi tiép xtic P - N => Cu tao ctia Diode .
* O hinh trén 1a méi tiép xtc P - N va ciing chinh 13 ciu tao ctia Diode ban dan.

Chiéu dong dién di qua Diode

ABIK A-IK
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Ky hiéu va hinh déng ctia Diode ban dan.
5. Phan cuc thuin cho Diode.

Khi ta cdp dién ap duong (+) vao Andt ( ving ban dan P ) va dién ap am (-) vao Katot ( ving ban din N
), khi d6 dudi tac dung twong tac cia dién ap, mién cach dién thu hep lai, khi dién ap chénh léch gitthai cuc
dat 0,6V ( véi Diode loai Si ) hodc 0,2V ( v6i Diode loai Ge ) thi dién tich mién cach dién giam bang khong
=> Diode bat dau dan dién. Néu tiép tuc ting dién ap ngudn thi dong qua Diode ting nhanh nhung chénh
léch dién 4p giira hai cuc ctua Diode khong ting (van gitté mirc 0,6V )
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Diode (Si) phan cuc thuin - Khi Dode dan dién ap thuin duoc gim & muc 0,6V
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Puong dic tuyén cua dién ap thuin qua Diode

* Két luan : Khi Dipde (loai Si) dugc phan cuc thuan, néu dién ap phan cuc thuan < 0,6V thi chua c6
dong di qua Diode, Néu ap phén cuc thuén dat = 0,6V thi c6 dong di qua Diode sau do dong dién qua
Diode tang nhanh nhung sut &p thuan van gittd gia tri 0,6V .

6. Phan cuc ngugc cho Diode.

Khi phan cuc ngugc cho Diode tirc la cap ngudn (+) vao Katét (ban din N), ngudn (-) vao Andt (ban dan
P), dudi su tuong tac cla dién 4p ngugc, mien cach dién cang rong ra va ngdn can dong dién di qua moi tiép
giap, Diode co thé chiu dugc dién 4 ap nguoc rat 16n khoang 1000V thi diode méi bidanh thung.
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Diode chi bi chdy khi &p phan cuc nguoc tang > = 1000V

7. Phuong phap do kiém tra Diode

Y il — P —
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Anh co6 ban quyén - Vinh
Po kiém tra Diode
wbat déng hdd thang x 1Q , dat hai que do vao hai dau Diode, néu :
%Do chiéu thuan que den vao Andt, que do vao Katot => kim 1én, dao chiéu do kim khong 1én 13 => Diode
t6t
%Néu do ca hai chiéu kim 1én = 0Q => 1a Diode bi chap.

%Néu do thuin chiéu ma kim khong 1én => 1a Diode bidut.

%O phép do trén thi Diode D1 t6t , Diode D2 bi chap va D3 bidut
%xNéu dé thang 1KQ ma do nguoc vao Diode kim van 1én mot chat 1a Diode bi do.
8. Ung dung ciia Diode ban din .
* Do tinh chat din dién mot chidu nén Diode thuong dugc str dung trong cac mach chinh lru ngudn xoay

chiéu thanh mot chiéu, cic mach tach séng, mach gim ap phén cuc cho transistor hoat dong . trong mach
chinh lru Diode c¢6 thédugc tich hgp thanh Diode cu ¢ dang .
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Diode cau trong mach chinh Iuu dién xoay chiéu .
9. Diode Zener
* Cau tao : Diode Zener c6 cdu tao twong ty Diode thuong nhung c6 hai 16p ban din P - N ghép véi nhau,

Diode Zener duoc (g dung trong chédd phan cuc nguoc, khi phan cuc thuan Diode zener nhudiode thuong
nhung khi phan cuc ngugc Diode zener s€ gim lai mot mirc dién 4p codinh bang gia tri ghi trén diode.

U1 =18V —— l + Dz6V R tai f%

Ky hiéu va ing dung cua Diode zener trong mach.
%S0do trén minh hoaimg dung ctia Dz, ngudn Ul 1a ngudn c6
dién 4p thay ddi, Dz 1a diode 6n ap, R1 1a tré han dong.
%Ta thay rang khi nguon U1 > Dz thi 4p trén Dz luén ludn cddinh cho dit nguén U1 thay doi.

#Khi nguon U1 thay d6i thi dong ngugc qua Dz thay d6i, dong ngugc qua Dz c6 gia tri gi¢i han
khoang 30mA.

#Thong thuong nguoi ta sir dung ngudén Ul > 1,5 =>2 lan Dz va lip tré han dong R1 sao cho dong
nguoc 1on nhat qua Dz <30mA.
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10. Diode Thu quang. ( Photo Diode )

Diode thu quang hoat dong ¢ chédd phan cuc nghich, vo diode c6 mot miéng thuy tinh dé anh sang chiéu
vao moi P - N, dong dién nguoc qua diode ty 1€ thuan vdi cuong dd anh sang chi€u vao diode.

W
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Ky hiéu cua Photo Diode

Ban quyen - Vinh

Minh hoa su hoat dong ctia Photo Diode
11. Diode Phéat quang ( Light Emiting Diode : LED )

Diode phat phang la Diode phat ra dnh sing khi dugc phén cyc thuén, di¢n p lam viéc cia LED khoang
1,7 =>2,2V dong qua Led khoang tir SmA dén 20mA

Led duoc str dung dé lam dén bao ngudn, dén nhay trang tri, bao trang thai c6 dién . vv...
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Diode phéat quang LED

12. Diode Varicap ( Diode bién dung )

Diode bién dung 1a Diode c¢6 dién dung nhu tudién, va dién dung bién d6i khi ta thay d6i dién ap nguoc
dat vao Diode.
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Un dung cua Diode bién dung Varicap ( Vo ) trong mach cong hudng

%O hinh trén khi ta chinh triét ap VR, dién ap ngugc dat vao Diode Varicap thay dbi, dién dung
cua diode thay d61 => lam thay doi tan s6 cong huong ctia mach.

g¢Diode bién dung dugc st dung trong cac by kénh Ti vi mau, trong cac mach di€u chinh tan s6
cong hudng bang dién ap.

13. Diode xung

Trong cac bd ngudn xung thi édau ra cua bién ap xung , ta phai dung Diode xung dé chinh luu. diode
xung 1a diode lam viéc & tan sdcao khoang vai chuc KHz , diode nin dién théng thudng khong théthay thé
vao vi tri diode xung dugc, nhung nguoc lai diode xung ¢ thé thay thé cho vi tri diode thudng, diode xung
c6 gia thanh cao hon diode thudng nhiéu lan.

Védic diém , hinh dang thi Diode xung khong c6 gi khéc biét v6i Diode thudng, tuy nhién Diode xung
thuong c6 vong danh dau dat nét hoac danh dau bang hai vong

LJDC

Ky hi¢u cua Diode xung
14. Diode tach song.
La loai Diode nh6 v& bang thuy tinh va con goi 1a diode tiép diém vi mit tiép xuc giita hai chat ban din P
- N tai mot di€ém dé€ tranh dién dung ky sinh, diode tach song thuong dung trong cdc mach cao tan dung dé
tach song tin hi¢u.
15. Diode nin dién.

La Diode tiép mat dung dé nan dién trong cac bo chinh luu nguén AC 50Hz , Diode nay thuong c6 3
loai la 1A, 2A va 5A.
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Diode nin dién 5A

Chwong IX - Transistor
1. Ciu tao ciia Transistor. ( Bong ban din )
Transistor gdm ba 16p ban dan ghép voi nhau hinh thanh hai mdi tiép giap P-N, neu ghép theo thir tu

PNP ta duoc Transistor thuan , néu ghép theo thir tw NPN ta dugc Transistor ngugc. vé phuong dién cau tao
Transistor tuong duong véi hai Diode dau nguoc chiéu nhau .

N P | N P N P
E C E C
. -
ld . Bl
= TP ¢ 2 > < =
B B
Transistor ngwoc Transistor thuan

Cau tao Transistor

xBa 10p ban dan dugc ndi ra thanh ba cuc , 16p gitta goi 1a cuc gbe ky hiéu 1a B ( Base ), 16p ban dan
B rat mong va c6 nong do tap chat thap.

%Hai 16p ban dan bén ngoai duge nbi ra thanh cyc phat ( Emitter ) Vié‘[~ tat 1a E, va cyuc thu hay cuc gop
( Collector ) viet tat la C, vung ban dan E va C ¢6 cung loai ban dan (loai N hay P ) nhung c6 kich
thude va nong do tap chat khac nhau nén khong hoan vi cho nhau duogc.

2. Nguyén tic hoat dong ciia Transistor.

* Xét hoat dong ctia Transistor NPN .
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Mach khao sat vé nguyén tic hoat dong cua transistor NPN

xTa cap mot ngudn mot chidu Uce vao hai cuc C va E trong d6 (+) ngudn vao cuc C va (-) ngudn vao
cuc E.

Cap ngudn mot chiéu Use di qua cong tic va trd han dong vao hai cuc B va E , trong d6 cuc (+) vao
chén B, cuc (-) vao chan

E.

«Khi cong tic mo , ta thiy rang, mic du hai cuc C va E di duogc cip dién nhung van khong c6 dong
dién chay qua moi C E ( luc nay dong Ic =0)

xKhi cong tic dong, mbi P-N duogc phan cuc thuén do d6 co mot dong dién chay tir (+) ngudn Use qua
cdng tac => qua R han dong => qua moi BE vé cuc (-) tao thanh dong Is

Ngay khi dong Is Xu,ét hi¢n => Iap tuc ciing ¢ dong Ic chay qua mdi CE lam bong dén phat sang,
va dong lc manh gap nhi€u lan dong Is

Nhu vay rd rang dong Ic hoan toan phu thudc vao dong Ie va phu thugc theo mot cong thirc .
Ic=p.IB
«Trong d6 Ic 1a dong chay qua mbi CE
xls 13 dong chay qua mbi BE
5B 1a hé s khuyéch dai ctia Transistor
Giai thich : Khi c6 dién 4 ap Uce nhung cac dién tir va 16 tréng khong the vuot qua m01 tiép giap P-N dé

tao thanh dong dién, khi xuat hién dong Ise do 16p ban dan P tai cuc B rat mong va nong dopha tap thép,
vi vy sodién tir tu do tir 16p ban ddn N ( cyc E ) vuot qua tiép giap sang 16p ban dan P( cyc B ) 16n hon
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s0 lugng 16 tréng rat nhiéu, mot phan nho trong sb cac dién tirdd thé vao 16 tréng tao thanh dong Is con
phan 16n sbdién t&r bi hat vé phia cuc C dudi tac dung cua dién ap Uce=> tao thanh dong Ice chay qua
Transistor.

* Xét hoat dong cua Transistor PNP .

Su hoat dong cta Transistor PNP hoan toan twong ty Transistor NPN nhung cuc tinh cta cac ngudn dién
Uce va Use nguoc lai . Dong Ic di tir E sang C con dong Is di tir E sang B.

3. Ky hiéu & hinh dang Transistor .
C C
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E E
Transistor ngugc NPN Transistor thuan PNP

Ky hiéu cua Transistor
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B & E

Transistor cong xudt nho Transistor cong xuat 16n
Ky hiéu ( trén than Transistor )

* Hién nay trén thi truong c6 nhiéu loai Transistor ctia nhiéu nudc san xuit nhung thong dung nhét 13 cac
transistor cua Nhat ban, My va Trung qudc.

gTransistor Nhat ban : thuong ky hiéu 1a A..., B..., C..., D... Vi duA564, B733, C828, D1555 trong
d6 cac Transistor ky hi¢u 1a A va B 1a Tran51stor thuan PNP con ky hiéu la C va D la Transistor
ngugc NPN. cac Transistor A va C thuong co cong xudt nho va tan sb lam viéc cao con cac Transistor
B va D thudng ¢ cong xuét 16n va tan sé 1am viéc thap hon.

wTransistor do My san xuat. thuong ky hiéu 1a 2N... vi du2N3055, 2N4073 wv...

gTransistor do Trung qudc sian xuit : Bit dau bang s 3, tiép theo 13 hai chii cai. Chir cai thire nhat
Chp biét loai bong : ChitA ‘Vé. B 1a bong thuan , ch@ CvaDla b(‘)ﬂg nguoc, chir thur hai gho bict dac
diém : X va P 1a bong am tan, A va G la bong cao tan. Cac chir so¢ sau chi thir tu san pham. Thi du :
3CP25, 3AP20 wv..

4. Céch xéc dinh chan E, B, C cia Transistor.
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