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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 ).

Bién tF
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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 )

Ur=o Ud=0,3Vv
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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 —

? g

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

= e )

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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- |+ Anh co ban quyen - Vinh

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
; )
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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%V 6i cac loai Transistor cong xuat nhé thi thir tu chan C va B tuy theo bong clia nuée nao s xuat
, nhung chan E ludn ¢ bén trai néu ta dé Transistor nhu hinh dudi

%Néu 14 Transistor do Nhat san xudt : thi du Transistor C828, A564 thi chan C & giita , chdn B ¢
bén phai.

$Neu 1a Transistor Trung quoc san xuat thi chan B ¢ gitra , chan C ¢ bén phai.

%Tuy nhién mot s6 Transistor duoc san xut nhai thi khong theo thtr ty nay => dé biét chinh xac ta
dung phuong phap do bang dong ho van nang.

Emitter —~ - Base

Collector

Transistor cong xuat nhd.

%V6i loai Transistor cong xuét 16n (nhu hinh dudi ) thi hdu hét déu c6 chung thir tir chan 13 : Bén trai
la cuc B, ¢ gitra la cuc C va bén phai la cuc E.

B0 E

Transistor cong xudt 16n thudng c6 thi tu chan nhu trén.
* Po xac dinh chan B va C

%V 0i Transistor cong xuat nho thi thong thudng chan E ¢ bén trai nhu vay ta chi xac dinh chan B
va suy ra chan C la chan con lai.

xDedong ho thang x1Q , dat cédinh mdt que do vao timg chan , que kia chuyen sang hai chin con

lai, néu kim lén = nhau thi chin c6 que dit cddinh 1a chan B, néu que dong hd cddinh 1a que den thi
la Transistor ngugc, l1a que do thi la Transistor thuén..
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5. Phurong phap kiém tra Transistor .

Transistor khi hoat dong c6 thé hu hong do nhiéu nguyén nhan, nhu hong do nhiét do, doam, do dién ap
nguon tang cao hodc do chat lugng cta ban than Transistor, dé kiém tra Transistor ban hdy nhé cau tao cua
chung.

N P N P N P
E C E C
B :
L] N
E 1IN Pl . F c
B B
Transistor nguoc Transistor thuén

CAu tao cua Transistor
xKiém tra Transistor ngugc NPN tuong tu kiém tra hai Diode dau chung cuc Andt, diém chung 1§1 cuc
B, néu do tir B sang C va B sang E ( que den vao B) thi tvong duong nhudo hai diode thuan chiéu =>
kim 1én , tat ca cac truong hop do khac
kim khong Ién.
xKiém tra Transistor thuén PNP tuong tu kiém tra hai Diode dau chung cuc Katot, diém chung la cuc
B cua Transistor, néu do tir B sang C va B sang E ( que d6 vao B ) thi twong duong nhudo hai diode
thuan chiéu => kim Ién , tat ca cac truong hop do khac kim khong 1én.
«Trai voi cac diéu trén 1a Transistor bj hong.
sTransistor c6 thé bi héng ¢ cac trwong hop .
* Po thuan chiéu tir B sang E hoic tir B sang C => kim khong 1€n 1a transistor dit BE hoac dat BC
* Do tir B sang E hoac tir B sang C kim 1€n ca hai chiéu 1a chép hay do BE hodc BC.

* Do gitta C va E kim [én 1a bi chap CE.
* Cac hinh anh minh hoa khi do kiém tra Transistor.
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Anh cd ban guyén - Vinh

Phép do cho biét Transistor con tot .

<

x1Q

\ 4 ®

Budc 1

Giao trinh dién tir co ban

#Minh hoa phép do trén : Trudce hét nhin vao ky hiéu ta biét duogc Transistor trén la bong ngugc, va
cac chan cua Transistor lan lugt 1a ECB ( dua vao tén Transistor ). < xem lai phan xac dinh chan

Transistor >

xBudc 1 : Chuan bido déddng hdd thang x1QxBudc 2 va bude 3 : Po thuan chiéu BE va BC => kim 1én .

xBudc 4 va budce 5 : Po nguoc chiéu BE va BC => kim khong

1&n. xBudc 6 : Po giita C va E kim khong 16n s => Béng tot.

Anh cé ban quyén - Vinh

Phép do cho biét Transistor bi chap BE

x1Q

Budc 1

xBudc 1 : Chuan bi . %Budc 2 : Do thuén giita B va E kim 1én = 0 QxBudc 3: Do nguoc giita B va E
kim 1én =0 Q==> Bong chap BE

Phong dao tao Cong ty may tinh OSC
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Anh cé ban quyén - Vinh

L5

Budc 1

@

Phép do cho biét bong bidut BE

Giao trinh dién tir co ban

xBudc 1 : Chuan bi . %Budc 2 va 3 : Po ca hai chiéu giita B va E kim khong 1én. ==> Béng dirt BE

Anh cd ban quyén - Vinh

=
=

LS

Budc 1

@

Phép do cho thiy bong bi chap CE
%Budc 1 : Chuén bi .
®Budc 2 va 4 : Do ca hai chiéu gitta C va E kim lén =0 Q
£=> Bong chap CE

g Truong hop do gitta C va E kim 1én m¢t chut 1a bi do CE.

Phéan cuc cho Transsistor
Phong dao tao Cong ty may tinh OSC
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1. Cac thong s6 ky thuat ciia Transistor

xDong dién cwe dai : La dong dién gidi han cua transistor, vuot qua dong gidi han
nay Transistor s€ bi hong.

#Dién ap cwe dai : La dién 4p gidi han cia transistor dat vao cuc CE , vuot qua di¢n
ap gidi han nay Transistor s€ bidanh thung.

¢Tan so cat : Latan sO gidi han ma Transistor 1am viéc binh thudng, vugt qua tan so
nay thi do khuyéch dai ciia Transistor bi giam .

«H@ s6 khuyéch dai : La ty 1¢ bién doi cua dong Ice 16n gap bao nhiéu 1an dong Iee
xCong xudt cue dai : Khi hoat dong Transistor tiéu tan mot cong xuat P = Uce .
Ice néu cOng xuat nay vugt qua cong xuat cuc dai cua Transistor thi Transistor s€bi
hoéng .

2. Mt s6 Transistor dic biét .

* Transistor so ( Digital Transistor ) : Transistor s6 c6 cdu tao nhu Transistor thudng
nhung chan B dugc dau thém mot dién trd vai chuc KQ

&

Transistor so loai NPN Transistor sé loai PNP

Transistor s6 thuong duoc st dung trong cdc mach cong tic , mach logic, mach diéu
khién , khi hoat dong nguoi ta c6 thédua tryc ti€p ap 1énh 5V vao chan B dédi€u khién den
ngat mo.

P

oV E o
B >

E

e

Minh hoatmg dung ctia Transistor Digital

* Ky hiéu : Transistor Digital thudng c6 cac ky hiéu 1a DTA... ( dén thuan ), DTC...(
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den nguoc ) , KRC...( dén ngugc ) KRA... ( dén thudn), RN12...( dén nguoc ), RN22...(dén
thuan ), UN...., KSR... . Thidu : DTA132, DTC 124 vv...

* Transistor cong xuit dong ( cong xuit ngang )

Transistor cong xudt 16n thuong dugc goi 1a 80. So dong, So ngudn vv..cac so nay dugc
thiét kédédiéu khién bo cao ap hoidc bién ap ngudn xung hoat dong , Chung thuong c6 dién
ap hoat dong cao va cho dong chiu dung l6n. Céc s6 cong xudt dong( Ti vi mau) thudng c6
dau thém cac diode dém & trong song song véi cuc CE.

m
I~
| =

- BIEG E

So cong xuat dong trong Ti vi mau
3. Ung dung ciia Transistor.

Thuc ra mot thiét bi khong c6 Transistor thi chua phai 1a thiét bidién tt, vi vay Transistor
6 thé xem 1a mot linh kién quan trong nhét trong cac thiét bidién tir, cac loai IC thuc chét 1a
cac mach tich hop nhiéu Transistor trong mdt linh ki¢n duy nhét, trong mach di€n , Transistor
duoc dung dé khuyéch dai tin hiéu Analog, chuyén trang thai cia mach Digital, str dung 1am
cac cong tac dién tir, lam céac botao dao dong v v...

4. Cép dién cho Transistor ( Vcc -dién ap cung cép )
Dé str dung Transistor trong mach ta can phai cip cho n6 mot ngudn dién, tuy theo muc

dich st dung ma nguon dién dugc cap truc tiép vao Transistor hay di qua dién trd, cudn day v
v... ngudn dién Vce cho Transistor duge quy udce 1a ngudn cap cho cuc CE.

Vee +

Cap nguon Vcc cho Transistor ngugc va thuin
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xTa thay rang : Néu Transistor 1a ngugc NPN thi Ve phai 1a ngudn duong (+),
néu Transistor la thuan PNP thi Vcc 1a ngudn 4m (-)
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Chuwong X - Mach khuéch dai ( Hoc Vién tham khao thém )

1. Khai niém vé mach khuyéh dai .

Mach lihuyéch dai d}mc st dung trong hau hét cac thiég bidién tir, nhu mach khuyéch dai Am tan trong
Cassete, Amply, Khuyeéch dai tin hi€u video trong Ti vi mau v.v ...

C6 ba loai mach khuyéch dai chinh la :

gKhuyéch dai vedién ap : La mach khi ta dua moét tin hi€u c6 bién d§ nho vao, dau ra ta sé thu
dugc mot tin hi€u c6 bién dolon hon nhicu lan.

gMach khuyéch dai vé dong dién : La mach khi ta dwa mot tin hidu c6 cuong do yéu vao, dau ra ta
s€¢ thu dugc mot tin hi€éu cho cuong do dong di€n manh hon nhiéu lan.

«Mach khuyéch dai cong Xuét : La mach khi ta dga mot tin hi€u co cépg Xuét yéu V'Elq , déu, ra ta
thu duoc tin hiéu’ c6 cong xuat manh hop nhi€u lan, thyc ra mach khuyéch dai cong xuat 1a két hop
ca hai mach khuyéch dai dién ap va khuyéch dai dong dién lam mdt.

2. Cac chédd hoat dong ciia mach khuyéch dai.

Céac chédd hoat dong cua mach khuyéch dai la phu thqéc vVao chéd@ phan cuc cho T,ransistor, tuy thgo
muc dich st dung ma mach khuyéch dai dugc phan cuc dé KB chédd A, chédo B, chédo AB hodc chédd
C

a) Mach khuyéch dai & chédé A.

La cac mach khuyéch dai can lay ra tin hi¢u hoan toan gion véi tin hiéu ngd vao.

Anh 6 ban quyén - Vinh

Vec 12V
Rg &~
RAt = ]
<

7V

g C
/\) i Q

B
Rpa 5 E

Mach khuyéch dai chédo A khuyéch dai cd hai ban chu ky tin hiéu ngd vao

* P& Transistor hoat dong o chédd A, ta phai dinh thién sao cho dién ap Uce ~ 60% + 70% Vcc.
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) * Mach khuyéch‘dai o chf:d(f) A dugc su dung trong cac mach trung gian nhu khuyéch dai cao tan,
khuyéch dai trung tan, tién khuyéch dai v v..
b) Mach khuyéch dai ¢ chédd B.
Mach khuyéch dai chédo B 1a mach chi }(huyéch dai mot nira chu ky cta tin hiéu, néu khuyéch dai ban ky
duong ta dung transistor NPN, néu khuyéch dai ban ky am ta dung transistor PNP, mach khuy€ch dai ¢
cheédd B khong c6 dinh thién.

Vee (-)

|
Rg
c
(+\ [+ : v
ARSEAL Q
o B
E

Mach khuyéch dai & chédd B chi khuyéch dai mot ban chu ky cua tin hiéu ngd vao.

* Mach khuyéch dai chédd B thuong dugc sir dung trong cac mach khuéch dai cong Xuét déy kéo
nhu cong xuat 4m tan, cong xuat manh cta Ti vi, trong cac mach cong xuat day kéo , ngudi ta dung hai dén
NPN va PNP mic ndi tiép , moi dén s& khuyéch dai mot ban chu ky cua tin hi€u, hai dén trong mach
khuyéch dai day kéo phai c6 cac thong sb ky thuat nhu nhau :

* Mach khuyéch dai cong xuit két hop ca hai chédd A va B .

‘H ) (o]
D1y -

)
’ SPEAKER

l

Mach khuyéch dai cong xuét Amply c6 : Q1 khuyéch dai 6chédd A, Q2 va Q3 khuyéch dai & chédd B, Q2
khuyéch dai cho ban chu ky duong, Q3 khuyéch dai cho ban chu ky am.

c1
— - Qa1

Anh ¢6 53n quyén - Vinh

¢) Mach khuyéch dai é chédd AB.

Mach khuyéch dai & chédé AB 1la mach tuong tu khuyéch dai 6chéd© B, nhung p(’) dinh thién sao cho
dién ap Use sap si 0,6 V, mach ciing chi khuyéch dai mdt nira chu ky tin hi€u va khac phuc hi¢n tuong méo
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giao diém ctia mach khuyéch dai chédd B, mach ndy ciing duogc sir dung trong cac mach cong xuat diy kéo .
d) Mach khuyéch dai & chédd C
La mach khuyéch dai c6 dién 4p Uee duoc phan cy nguoc v6i myc dich chi lay tin hi¢u dau ra la mot phan
dinh cua tin hi¢u dau vao, mach nay thuong st dung trong cac mach tach tin hi¢u : Thi du mach tdch xung

ddng bo trong ti vi mau.

Tin higéu Video

Xung H.syn

A LIL

Rdt
Xung H.syn

M
&
AN

Anh ¢6 ban quyén - Vinh

Ung dung mach khuyéch dai chédd C trong mach tach xung déng bd Ti vi mau.
3. Transistor mic theo ki¢u E chung.

Mach méc theo kiéu E chung ¢ cuc E diu truc tiép xudng mass hoic dau qua tu xudng mass dé thoat
thanh phan xoay chiéu, tin hiéu dwa vao cuc B va ldy ra trén cuc C, mach c6 sodd nhu sau :

Anh ¢t ban quyén
= Vinh

Mach khuyéch dai dién ap mic kiéu E chung , Tin hi€u dua vao cuc B va léy ra trén cuc C

Rg : la dién tr& ghdnh , Rdt : La dién trddinh thién, Rpa : La dién tré phan &p .

Pic diém ciia mach khuyéch dai E chung.

% Mach khuyéch dai E chung thuong duogc dinh thién sao cho dién &p Uce khoang 60% =70 % Vcc.

£Bién d6 tin hi¢u ra thu dugc 16n hon bién dd tin hi€u vao nhi€u lan, nhu vay mach khuyéch dai védién
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ap.

«DOng dién tin hiéu ra 16n hon dong tin hiéu vao nhung khong dang ké.

«Tin hiéu ddu ra nguoc pha véi tin hiéu dau vao : vi khi dién ap tin hiéu vao tang => dong Ise tang
=> dong Ice tang => sut ap trén Rg tang => két qua la dién ap chan C giam , va nguoc lai khi dién ap
dau vao giam thi dién ap chan C lai ting => vi vay dién 4p dau ra ngugc pha voi tin hi€u dau vao.

«Mach mac theo kiéu E chung nhu trén duoc tng dung nhiéu nhét trong thiét bidién ta.

4. Transistor mic theo kiéu C chung.
Mach mic theo kleu C chung c6 chan C d4u vao mass hodc duwong ngudn ( Luu v : vé phuong dién xoay

chiéu thi dwong ngudn twong duong v4i mass ) , Tin hiéu dugc dua vao cuc B va ldy ra trén cuc E , mach co
sod6 nhur sau :

Anh cb ban guyén
Vinh

|
Rat §

wi oo
]

Mach mic kiéu C chung , tin hi¢u dua vao cuc B va léy ra trén cuc E

Pic diém ciia mach khuyéch dai C chung .

% Tin hiéu dua vao cuc B va léy ratrén cuc E

%Bién d6 tin hiéu ra bing bién d6 tin hiéu vao : Vi mbi BE ludn ludn co gia tri khoang 0,6V do d6 khi
dién ap chan B tang bao nhiéu thi ap chan C ciing tang bay nhi€u => vi vay bién do tin hi¢u ra bang bién
d6 tin hiéu vao .

%Tin hi¢u ra cung pha véi tin hi€u vao : Vi khi dién ap vao tang => thi dién ap ra cling ting, dién ap
vao giam thi dién ap ra cling giam.

Cuong do cua tin hiéu ra manh hon cudong do cua tin hi¢u vao nhiéu 1an : Vi khi tin hiéu vao c6 bién
do tang => dong Ise s€tang => dong Ice ciing tang gap B lan dong Ise Vi

lce = B.Ise gia str Transistor c¢6 hé s6 khuyéch dai p=50 1an thi khi dong Ise ting ImA => dong Ice
s€ tang 50mA, dong Ice chinh la dong cua tin hiéu dau ra, nhu vay tin hi¢u dau ra c¢6 cuong do dong
dién manh hon nhiéu 1an so véi tin hiéu vao.

sMach trén duoc tmg dung nhiéu trong cic mach khuyech dai dém (Damper), trude khi chia tin hiéu
lam nhiéu nhanh , nguoi ta thuong ding mach Damper dé khuyéch dai cho tin hidu khoéhon . Ngoai ra
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mach con duoc tng dung rat nhiéu trong cic mach 6n 4p ngudn ( ta s& tim hiéu trong phan sau )
5. Transistor mic theo kiéu B chung.

%Mach mic theo kiéu B chung c6 tin hi¢u dua vao chan E va léy ra trén chan C , chan B duogc thoat
mass thong qua tu.

xMach mic kiéu B chung rat it khi dugc st dung trong thuc té.

Mach khuyéch dai kiéu B chung , khuyéch dai védién ap va khong khuyéch dai vé dong dién.

Khai niém vé ghép tang Mot thiét bidién tir gom co nhleu khéi két hop lai, mdi khéi lai c6 nhiéu tang
khuyéch dai dugc mic ndi tiép voi nhau va khi mac ndi tiép thuong st dung mot trong cac kiéu ghép sau :

xGhép tang qua tudién. =Ghép ting qua bién ap . =Ghép tang truc tiép.
Ta hdy xét cac truong hop cu thé :
6. Ghép tang qua tudién.
* Sodd mach ghép tang qua tudién

Anh ¢6 bin quyén
Vinh

Mach khuyéch dai dau tir - ¢6 hai tang khuyéch dai dugce ghép v6i nhau qua tudién.

s@(zjq trén 1a sodd mach khuyéch dai dau tir trong dai Cassette, mach gdm hai tang khuyéch dai mac
theo ki€u E chung, cac tang dugc ghép tin hiéu thong qua tudién, nguoi ta st dung cac tuC1l, C3, C5
lam tu
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ndi tang cho tin hiéu _xoay chidu di qua va ngan ap mot chiéu lai, cac ty C2 va C4 ¢6 tac dung thoat
thanh phin xoay chiéu tir chan E xudng mass, C6 14 tu loc ngudn.

xUu diém qﬁa mach la don gian, dé lép do d6 mach d}r(yc sudung rat nhiéu trong thiét bjdi’én tu,
nhugc diém la khong khai thac dugc hét kha nang khuyéch dai cia Transistor do do hé sokhuyéch dai
khong 16n.

O trén 1a mach khuyéch dai 4m tan, do d6 cac tu ndi ting thudng ding tu hoa cé tri s6 tir 1uF + 10uF.

«Trong cac mach khuyéch dai cao tan thi tu ndi tang c6 tri sénho khoang vai nand Fara.

7.Ghép tang qua bién ap .

* Sodd mach trung tan tiéng trong Radio sir dung bién ap ghép tang

Q2

R6 c4

c3

Anh c6 ban quyén - Vinh
Tang Trung tan tiéng cua Radio sur dung bién ap ghép tang.

O trén 1a sodd mach trung tan Radio str dung cac bién ap ghép tang, tin hiéu dau ra cia ting nay
duoc ghép qua bién ap dédi vao tang phia sau.

qu diém cua mach 1a phdi hop dugc tr¢ khang gitra cac tang do d6 khai thac dugc toi wu hé
sd khuyech dai , hon nita cudn socap bién ap c6 théddu song song v4i tudé cong hudng khi mach

khuyech dai ¢ mot tan s6 cddinh.

%Nhuoc diém : néu mach hoat dong & dai tan s6 rong thi gdy méo tan s6, mach ché tao phuc tap
va chiém nhiéu dién tich.

8.Ghép tang truc tiép .

* Kiéu ghép tang tryc tiép thuong duoc dung trong cac mach khuyéch dai cong xudt am tan.
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Anh ¢6 2dn quyén - Vinh =

Giao trinh dién tir co ban

Mach khuyéch dai cong xuét am tan c6 dén dao pha Q1 duogc ghép truc tiép véi hai dén cong xuat Q2 va

Q3.

9. Trong cic mach khuyéch dai ( chédd A ) thi phan cuc nhuthé nao 1a diing.

Anh co ban quyén - Vinh
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Mach khuyéch dai dugc phan cuc dang.
«Mach khuyéch dai ( chédo A) dugc phan cuc dung 1a mach
c6 Use ~0,6V ; Uce ~ 60% + 70% Vcc
$Khi mach dugc phan cyc ding ta théy , tin hiéu ra c6 bién
dd 16n nhat va khong bi méo tin hiéu .

10. Mach khuyéch dai ( chédd A ) bi phan cue sai.
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Anh co ban quyén - Vinh
Vee 12V

LTc “ LI

Mach khuyéch dai bi phan cuc sai, dién dp Uce qua thip .

Anh c6 ban quyén - Vinh
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Mach khuyéch dai bi phan cuc sai, dién ap Uce qué cao .

%Khi mach bi phén cuc sai ( tirc 1a Uce qua thip hoic qué cao ) ta thy rang tin hiéu ra bi méo dang, hé
s0 khuyéch dai cua mach bi giam manh.

gHién tugng méo dang trén s€ gay hi¢n tugng 4m thanh bi ré hay bi nghet & cac mach khuyéch dai Am tan.
Phwong phap kiém tra mét ting khuyéch dai.

%Mot tang khuyéch dai néu ta kiém tra thiy Uce qué thap so v&i ngudn hodc qua cao sap si bang ngudn
=> thi tang khuyéch dai do c6 van de.

xNéu Uce qua thap thi c6 thé do chap CE( hong Transistor) , hodc dit Rg.
%Néu Uce qué cao ~ Vcc thi ¢6 thédut Rdt hodc hong Transistor.

«MOot tang khuyéch dai con t6t thong thuong c6 :

Use ~ 0,6V ; Uce~ 60% +70% Vcc
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Chuong XI - Mach ngudn

1. B4 nguon trong cic mach dién tir.

Trong CaC mach dién tir cia cac thiét bi nhu Radio -Cassette, Amlpy, Ti vi mau Pau VCD v v... ching
sir dung nguon mot chleu DC ¢ cac mirc dién ap khac nhau, nhung & ngoai zac cam cta cac thiét bi nay lai
cam truc tlep vao nguon dién AC 220V 50Hz , nhuvay cac thiét bidién tr can c6 mot bd phan dé chuyen
doi tir ngudn xoay chiéu ra dién 4p mot chiéu , cung cap cho cac mach trén, bophan chuyén d6i bao gom :

«Bién ap nguodn : Ha thé tir 220V xudng cac dién ap thap hon

nhu 6V, 9V, 12V, 24V v v ...
#Mach chinh luu : D6i dién AC thanh DC.
Mach loc Loc gon xoay chiéu sau chinh luu cho nguén DC

phang hon.

«Mach 6n ap : Gitt mot dién ap cddinh cung cap cho tai tiéu thu

- " Mach | " Mach * Mach

AC | Bién ap chinh loc én ap

" Iwru
\
\'.
\ [ [ e
) & " e -

Sodo tong quat cia mach cap nguodn.

2. Mach chinh lwu ban chu ky .

Mach chinh lwu ban chu ky str dung mot Diode méc ndi tiép véi tai tiéu thu, & chu ky duong => Diode
dugc phan cuc thudn do do c6 dong dién di qua diode va di qua tai, & chu ky am , Diode bi phan cuc nguoc
do do khong c6 dong qua tai.

e —=

Dang dién ap dau ra cia mach chinh luu ban chu ky.
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3. Mach chinh luu ca chu ky

Mach chinh Iru ca chu ky thuong ding 4 Diode mic theo hinh cu (con goi 1a mach chinh lwu cau) nhu
hinh dudi.

Anh cd ban quyén - Vinh

Rtai

L
AN\

Mach chinh luu cé chu ky .

%O chu ky duong ( dﬁg day phia trén duong, phia dudi &m) dong dién di qua diode D1 => qua Rtai
=> qua diode D4 veédau day am

%O chu ky am, dién &p trén cudn thu cap ddo chidu ( dau ddy otrén 4m, ¢ dudi duong) dong dién
di qua D2 => qua Rtai => qua D3 védau day am.

«Nhu vay ca hai chu kydéu c6 dong dién chay qua tai.
4. Mach lgoc dung tudién.

Sau khi chinh luu ta thu dugc dién 4p mot chiéu nhdp nho, néu khong c6 tu loc thi dién ap nhip nhd nay
chwa thé dung duogc vao cac mach dién tr, do do trong cac mach ngudn, ta phai lap thém cac tuloc co tri s6
tir vai tram pF dén vai ngan uF vao sau cau Diode chinh luu.

Anh cd ban quyén - Vinh /W*\

Bién &p P ‘ 1

D1 |
e ‘V:; 2’ ...‘N..“ ol K1 \ L
AC 220V ) { & R tai - ]
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Dang dién ap DC ctia mach chinh luu trong hai truong hop c6 tuva khong cé tu
%S0do trén minh hoa cac truong hgp mach nguén ¢6 tu loc va khong c6 tu lgc.
¢Khi cong tic K m&, mach chinh luu khong c6 tu loc tham gia , vi vay dién ap thu duge c6 dang nhép nho.

%Khi cong tic K dong, mach chinh luu ¢6 tu C1 tham gia loc nguén , két qua 1a dién ap dau ra duoc loc
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tuong 601 phing, néu tu Cl c6 dién dung cang 16n thi dién 4p ddau ra cang bang phing, tu C1 trong cac
bd ngudn thuong co tri sé khoang vai ngan pF .

12v DC
—R -
220V AC j l
- -3 { Ki\ K2\ 7\ ~\
Bien ap L I .
==

1000micro l 2200micro

Anh cb badn quydn - Vinh

Minh hoa : Pién dung cta tu loc cang 16n thi dién ap dau ra cang bang phang.

wTrong cac mach chinh luu, néu ¢6 tu loc ma khong co tai hodc tai tiéu thy mot cong xuat khong dang
ké so voicong xuat cua bien ap thi dién ap DC thu dugc 1a DC = 1,4.AC

5. Mach chinh luu nhan 2.

Anh cé ban quyédn - Vinh 24V

Bién ap
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Sodd mach ngudn chinh lru nhan 2

%Dé trd thanh mach chinh luvu nhan 2 ta phai dung hai tu hoa cing tri s mic ndi tiép, sau d6 dau 1
dau cua dién ap xoau chi€u vao dieém gitra hai tu => ta s€ thu duoc dién &p tang gap 2 lan.

%O mach trén, khi cong tic K m&, mach tré vé dang chinh luu thong thuong .

«Khi cong tac K dong, mach tré thanh mach chinh luu nhan 2, va Kkét qua la ta thu duoc dién 4p ra
tang gap 2 lan.

6. Mach 6n ap cédinh ding Diode Zener.

110V

B AN\ A\ B6 Kénh
R1 R2
75K 2W
Dz —
33V T

L
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Mach 6n 4p tao ap 33V cddinh cung cip cho mach do kénh trong Ti vi mau

«Tlr ngudn 110V khong clédinh thong qua dién tré han dong R1 va gim trén Dz 33V dé liy ra mot
dién 4p codinh cung cap cho mach do kénh

«Khi thiét ké mot mach 6n 4p nhu trén ta can tinh toan dién tréhan dong sao cho dong dién ngugc
cuc dai qua Dz phdi nho hon dong ma Dz chiu duoc, dong cuc dai qua Dz 1a khi dong qua R2 =0

«Nhu sodo trén thi dong cuc dai qua Dz bang sut ap trén R1 chia cho gia tri R1, goi dong dién nay 1a
11 taco

I1=(110-33) /7500 =77 /7500 ~ 10mA
Thong thudng ta nén dé dong nguoc qua Dz < 25 mA
7. Mach 6n 4p cédinh ding Transistor, IC 6n &p .

Mach 6n ap dung Diode Zener nhu trén c¢6 wu diém 1a don gian nhung nhuoc diém 1a cho dong dién nho
( < 20mA ) . Pé cd thé tao ra mot dién &p codinh nhung cho dong dién manh hon nhiéu lan nguoi ta mic
thém Transistor dé khuyéch dai vé dong nhu sodd dudi day.

2v1in 3 c\/ \/\/\
Anh co6 ban quyen - Vinh v

e ——
A
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Mach 6n &p c6 Transistor khuyéch dai

O Mmach trén dién 4p tai diem A c6 thé thay doi va con gon xoay chiéu nhung dién &p tai dicm B
khong thay doi va twong doi phang.

«Nguyén ly on ap : Théng qua dién tré R1 va Dz gim cddinh dién ap chan B cua Transistor Q1,
gia st khi dién ap chan E dén Q1 giam => khi d6 dién &p Use tang => dong qua dén Q1 tang => lam
dién &p chén E cua dén tang , va nguoc lai ...

«Mach 6n 4p trén don gian va hiéu qua nén duoc sir dung rat rong dai va ngudi ta di san xuat cac loai I1C

ho LA78.. dé thay thécho mach on 4p trén, IC LA78.. ¢6 sodd mach nhu phan mach ¢6 mau xanh cua
sodo trén.

Phong dao tao Cong ty may tinh OSC Tel: 04-37101466 - 301



Cong ty May tinh - Mang - Truyén Thong OSC. Giao trinh dién tir co ban

T0-220
INPUT — -— QUTPUT
2
= GROUND
Mass
IC 6n ap ho LA7S.. IC on ap LA7805

z LA7805 IC 6n &p 5V

z LA7808 IC 6n 4p 8V

%L A7809 IC 6n ap 9V
xLA7812 IC 6n ap 12V

Luu y : Ho IC78.. chi cho dong ti€u thu khoang 1A tr¢ xudng, khi rap IC trong mach thi U in > Uout tir 3
dén 5V khi d6 IC méi phét huy tac dung.

8. Ung dung ciia IC 6n 4p ho 78..

IC 6n ap ho 78.. dugc dung rong rai trong cac bd nguén , nhu B@nguén cta dau VCD, trong Ti vi mau,
trong may tinh v v...

| %
220V AC

| B

Ung dung ctia IC 6n 4p LA7805 va LA7808 trong bd ngudn dau VCD

9. Sodd khoi ciia mach on ap c6 hai tiép .
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Um

Cong xuat

] R tai

AMY

DC Khuyéch dai || SESEA
stra sai i il lay mau

-
a
(=]

o

il
|

Sodd khoi cua mach 6n ap c6 hoi tiep .
* Mot sodac diem cua mach on ap c6 hoi tiep :

#Cung cap dién 4p mot chidu 6dau ra khong doi trong hai trudng hop dién 4p dau vao thay doi
hodc dong ti€u thu cua tai thay doi, tuy nhién su thay do6i nay phdi c6 gidi han.

£Cho dién ap mot chiéu dau ra co chit luong cao, gidm thiéu dugc hién tuong gon xoay chiéu.
* Nguyén tic hoat dong ciia mach.

xMach 1iy miu s& theo ddi dién 4p dau ra thong qua mot cau phan ap tao ra ( Ulm : ap liy mau)

xMach tao 4p chuin => gim 1iy mot mtrc dién ap cbdinh (Uc : 4p chuan )

xMach so sanh s& so sanh hai dién 4p 14y mau Ulm va ap chuan Uc dé tao thanh dién ap diéu khién.

xMach khuéch dai sua sai s& khuéch dai ap diéu khién, sau d6 dua védiéu chinh su hoat dong cua
deén cong xuat theo hudng nguoc lai, néu dién ap ra tang => thong qua mach hoi tiép diéu chinh =>
den cong xuit dan giam =>dién 4p ra giam xudng . Nguoc lai néu dién ap ra giam => thong qua mach
hoi tiép diéu chinh => dén cong xuit lai dan ting => va dién ap ra tang 1én =>> két quadién ap dau ra

khong thay d6i.

Sodd mach ngudn 6n ap tuyén tinh trong Ti vi mau nodi dia Nhat .

xR 3 lién lac giita Q3 va Q2, R1 dinh thién cho dén cong xuit Q1 =R6 13 dién trd phan dong, 13 dién trd cdng
xudt 16m . Q3 1a dén so sanh va khuéch dai ap do sai xKhuéch dai dién ap do sai Q1 dén cong xuit ngudn
%=> Nguon lam viéc trong dai dién ap vao c6 thé thay doi 10%,
dién 4p ra luon ludn cddinh .
Bai tap : Ban doc hily phan tich nguyén Iy hoat dong ciia mach ngudn trén.

Chuong XII - Mach dao dong
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1. Khai niém vé mach dao djng.

Mach dao dong duoc ng d};ng rat nhiéu trong cac thiét bidién t&, nhu mach dao dong ndi trong khdi RF
Radio, trong bd kénh Ti vi mau, Mach dao dong tao xung dong , xung manh trong Ti vi, tao song hinh sin
cho IC Vi xtur ly hoat dong v v...

¢Mach dao dong hinh Sin
¢Mach dao dong da hai
¢Mach dao dong nghet
Mach dao dong dung IC
2. Mach dao dong hinh Sin
Nguoi ta c6 thé tao dao dong hinh Sin tir cac linh kién L - C hodc tir thach anh.

* Mach dao dong hinh Sin dung L -C

Anh ¢6 ban
quyén - Vinh

oo
|

Mach dao dong hinh Sin dung L - C
Mach dao dong trén c6 tu C1 // L1 tao thanh mach dao dong L -C bé duy tri sy dao dong nay thi tin
hivéu’ dao dong duogc dua vao chan B cua ,Transistor, R1 Ia trédinh t,hién cho Transistor, R2 la tro génl}
de lay ra tin hi¢u dao dong ra, cudn day dau tir chan E Transistor xuong mass c6 tac dung lay hoi tiép dé

duy tri dao dong. Tan s6 dao dong ctia mach phu thudc vao C1 va L1 theo cong thuc

f=1/2m(L1.C1 )Y

* Mach dao dong hinh sin dung thach anh.
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Vee

Mach tao dao dong bang thach anh .

%X1 : 1a thach anh tao dao dong , tan sd dao dong dugc ghi trén than cua thach anh, khi thach anh duoc
cap dién thi n6 ty dao dong ra song hinh sin.thach anh thuong c6 tan s6 dao dong tur vai tram KHz dén
vai chuc MHz.

xDén Q1 khuyéch dai tin hiéu dao dong tir thach anh va cudi cung tin hiéu dugc lay ra ¢ chan C.
xR1 vira 1a dién tré cAp ngudn cho thach anh vira dinh thién cho dén Q1

430550 = LN
. 7.0C (8 ™~

Thach anh dao dong trong Tivi mau, may tinh

3. Mach dao dong da hai.

§R1 R2 § R3 § R4

N 4 1
~ ]l___
C1 )
Q1 _}I' Q2

Mach dao dong da hai tao xung vudng
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* Ban cé thé tw lip sodd trén véi cac thong sé nhwr sau :
#R1 =R4 =1 KQxR2 = R3 = 100KQxC1 = C2 = 10pF/16V Q1 = Q2 = den C828
g¢Hai dén Led
«Nguon Vee 1a 6V DC
«Tong gia thanh linh kién hét khoang 4.000 VND
* Giai thich nguyén Iy hoat dong : Khi cap ngudn , gid sidén Q1 dén trude, 4p Uc dén QI giam =>
thong qua C1 lam ap Ub dén Q2 giam => Q2 tat => ap Uc den Q2 tang => thong qua C2 lam ap Ub den Q1
tang => xac lap trang thai Q1 dan bdo hoa va Q2 tat , sau khoang thoi gian t , dong nap qua R3 vao tu Cl
khi dién ap nay > 0,6V thi dén Q2 dan => ép Uc den Q2 giam => tiep tuc nhu vay cho den khi Q2 dan bao
hoa va QI tat, trang thai 1dp di 13p lai va tao thanh dao dong, chu ky dao dong phu thudc vao C1, C2 va R2,
R3.

4.1IC tao dao dong X X555 ; XX ¢6 thé 1a TA hoic LAv v ...

+Vee

1
5 § Vee Reset

Mach dao dong tao xung bang IC 555
$Ban hdy mua mét IC ho 555 va tu lép cho minh mot mach tao dao dong theo sodo nguyén 1y nhu trén.

xVce cung cap cho IC c6 thé sir dung tir 4,5V dén 15V , duong mach mau d6 1a duong ngudn, mach
mau den dudi cing 1a 4m ngudn.

«Tu 103 (10nF) tir chan 5 xudng mass 1a cédinh va ban co thébo qua ( khong lp ciing dugc )

%Khi thay ddi cac d’ién tréd R1, R2 va gia tri tu C1 ban s& thu dugc dao dong co tan s6 va do rong
xung theo ¥ muodn theo cong thirc.

1.4
T =07 x (R1 +2R2) x C1vaf= (Rl +2R2) x Cl

T = Thoi gian ciia mot chu ky toan phan tinh bang (s) f= Tan s6 dao dong tinh bang (Hz) R1 = Dién tré tinh
Phong dao tao Cong ty may tinh OSC Tel: 04-37101466 - 301
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bang ohm (Q ) R2 = Pién trd tinh bang ohm ( Q ) C1 = Tydién tinh bang Fara ( Q)

T=Tm+ Ts T : chu ky toan phan Tm = 0,7 x (R1 + R2 ) x C1 Tm : thoi gian dién mirc cao Ts = 0,7 x R2
X C1 Ts : thoi gian di¢n mirc thap

Tm

Ts

| |
| |
L J
I« »

Chu ky toan phan T bao gom thoi gian cé dién mirc cao Tm va thoi gian ¢ dién murc thap Ts
*TUr cac cong thirc trén ta c6 thé tao ra mot dao dong xung vudng c¢6 do rong Tm va Ts bat
ky. sSau khi da tao raxung c6é Tmva Tstacé T=Tm+ Tsvaf=1/T

* Thi du ban thiét ké mach tao xung nhu hinh duéi day.

P & o
>

+Vee
i Vee Resel
7 8 4
i l_ ; IC 555 . g
- 1 5
N m |

T s 103

T

-

%xCl=10uF=10x 10%=10°F
% R1 =R2=100KQ =100 x 10 QxTinh Tsva Tm = ? Tinh tin s6 f= ? Bai
lam :
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2 Taco Ts=0,7xR2xC1=0,7x100.10°x10°=0,7s Tm=0,7 x (R1 + R2)
xC1==0,7x200.103x10°=14s

z=>T=Tm+Ts=1,45+0,7s=2,1s
z=>f=1/T=1/2,1~0,5Hz.
Chwong XIII - Mosfet
1. Gi6i thiéu vé Mosfet
Mosfet 1a Transistor hiéu tng truong ( Metal Oxide Semiconductor Field Effect Transistor ) la mot
Transistor dac bi€t ¢ cau tao va hoat dong khac voi Transistor thong thuong ma ta da bi€t, Mosfet céd
nguyén tac hoat dong dya trén hiu ung tir trudng de tao ra dong dién, 1 linh kién c6 trd khang dau vao 16n

thich hon cho khuyéch dai cac ngudn tin hiéu yéu, Mosfet dugc st dung nhiéu trong cic mach ngudn
Monitor, nguon may tinh .

Transistor hi¢u ing truong Mosfet

2. Céu tao va ky hiéu ciia Mosfet.

Mosfet kén N Transistor NPN
{ Mosfet nguoc ) Transtor nguogc

Mosfet kén P Transistor PNP
( Mosfet thuan ) Transtor thuan

Ky hi¢u va sodd chan twong duong giita Mosfet va Transistor

* Cau tao ciia Mosfet.
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.

S G D

N

|

CAu tao cia Mosfet nguoc Kénh N

xG : Gate goi la cuc cong =S : Source goi la cuc ngudn =D : Drain goi 1a cuc mang ~ «Mosfet kén N ¢6 hai
miéng ban din loai P dat trén nén ban dan

N, gitra haNi 16p P-N duogc cach dién bdi 16p Si0O2 hai miéng ban dan P dugc ndi ra thanh cue D va cuc S,
nén ban dan N duoc

no1 véi 16p mang mong & trén sau d6 dugce dau ra thanh cuc G.

Mosfet co dién trd gitta cuc G vdi cuc S va gitra cuc G voi cuce D 1a vo cung 16n , con dién trd gitra
cuc D va cuc S phu thudc vao dién ap chénh léch gitra cuc G va cuc S ( Ucs)

%Khi dién ap Ucs = 0 thi di€n tré Ros rat 16n, khi dién ap Ues > 0 => do hi¢u ung tir trrong lam cho
dién tro Ros giam, dién ap Ues cang 16n thi dién trd Ros cang nho.

3. Nguyén tic hoat dong ciia Mosfet

Mach dién thi nghiém.
Anh cd ban quyén - Vinh ‘
B D
}-—-
G : IM Q | i
- ol 1
K1 R up =
S
I " S

Mach thi nghi¢m su hoat dong ctia Mosfet

«Thi nghiém : Cip ngudn m(f)t’chiéu Ub qua mgt bong dén D vao hai cyc D va S cua Mosfet Q (Phan
cuc thuan cho Mosfet nguoc) ta thay bong den khong sang nghia 1a khong c6 dong dién di qua cuc DS khi
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chan G khong duoc cip dién.

«Khi cong tic K1 dong, ngudn Uc cép vao hai cuc GS lam dién ap Uss > 0V => dén Q1 din => bong dén
D sang.

«Khi cong tac K1 ngit, dién ap tich trén tu C1 (tu gbm) van duy tri cho dén Q din => ching t6 khong
c6 dong dién di qua cuc GS.

«Khi cong tac K2 dong, dién ap tich trén tu C1 giam bang 0 => Uss= 0V => dén tit

%=> Tir thuc nghiém trén ta thy rang : dién ap dat vao chan G khong tao ra dong GS nhu trong )
Transistor thong thuong ma dién ap nay chi tao ra tir truong => lam cho dién tré Ros giam xudng .

4. Po kiém tra Mosfet

«Mot Mosfet con tot : La khi do tro khang gitra G v6i1 S va gitta G vo1 D ¢6 dién tro bang vo cung (
kim khong 1én ca hai chi€u do) va khi G da dugc thoat dién thi tro khang gitra D va S phai l1a vo cung.

Cic bwéc kiém tra nhuw sau :

Anh ¢ ban quyén - Vinh

1KQ
G s
;¢ ;

Buéc 1
Do kiém tra Mosfet ngugc thiy con tot.

#Budc 1 : Chuan bidé thang x1KQ

sBudc 2 : Nap cho G mot dién tich ( dé que den vao G que dovao S hoic D)
Budc 3 : Sau khi nap cho G mét dién tich ta do gitta D va S

( que den vao D que d6 vao S ) => kim s€ 1én.
sBudc 4 : Chap G vao D hodc G vao S dé thoat dién chan G.

£Budc 5 : Sau khi da thoat dién chan G do lai DS nhu bude 3
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kim khéng Ién.

x=> K&t qua nhw viy l1a Mosfet tot.

Anh c6 ban quyén - Vinh

& %

N\

1KQ

Buére 1

Do kiém tra Mosfet ngugc thay bi chip

xBudc 1 : Déddng ho thang x 1KQ %Po gitra G va S hoic gitta G va D néu kim 1én=0 Q 1a chip =DPo
gitta D va S ma ca hai chiéu do kim 1én=0 Q 1a chap D
S
5. Ung dung ciia Mosfet trong thuc té

Mosfet trong ngudn xung ciia Monitor

Uvao 300V Ura

IVOC

0sC

OSC .ouUT

Mosfet duoc str dung lam dén cong xuat ngudn Monitor

Trong bd ngudn xung ctia Monitor hodc may vi tinh, nguoi ta thuong dung cap linh kién la IC tao dao
d(f)qng va den Mosfet, dao dong tao ra tur IC gé dang xung vuong dugc dua dén ché}n G cua Mosfet, tai thoi
diém xung c6 dién ap > 0V => dén Mosfet dan, khi xung dao dong = 0V Mosfet ngat => nhu vay dao dong
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tao ra sédieu khién cho M0§fet lién tyc dong ngat tao thanh dc‘mg dién bién thién lién tuc chay qua cudn so
cap => sinh ra tur truong bién thi€n cdm tng 1én cac cudn thir cap => cho ta dién ap ra.

* Po kiém tra Mosfet trong mach .

Giao trinh dién tir co ban

Khi kiém tra Mosfet trong mach , ta chi can dé thang x1Q va do gita D va S => Néu 1 chiéu kim 1én
dao chiéu do kim khong 1én => 1a Mosfet binh thuong, Néu ca hai chiéu kim 1én = 0 Q 14 Mosfet bichap

DS.

6. Bang tra ctru Mosfet thong dung

Huéng din :

% Loai kénh dén : P-Channel : 1a Mosfet thuan , N-Channel

la Mosfet nguoc.

xPic diém ky thuat : Thi du: 3A, 25W : 1a dong D-S cyc dai

va cong xuat cuc dai.

STT Ky hiéu Loai kénh dan | Pac diém k¥ thuat
1 P-Channel 34 ,25W
2 P-Channel 64, 30%W
3 25J308 P-Channel 94 40°W
4 2SK 1038 N-Channel 54, 500W
3 25K 1117 N-Channel 64, 100W
6 25K 1118 N-Channel 64, 45W
7 25K 1507 N-Channel Q4 S0W
8 25K 1531 N-Channel 154, 150W
9 2SK1794 N-Channel
10 2SK2038 N-Channel
11 2SK2039 N-Channel
12 2SK2134 N-Channel
13 2SK2136 N-Channel
14 2SK2141 N-Channel
15 2SK2161 N-Channel
16 2SK2333 N-FET
17 2SK400 N-Channel
18 2SK525 N-Channel
19 2SK 526 N-Channel
20 2SK527 N-Channel
21 28K555 N-Channel |9 25K1794 N-Channel 6A,100W
10 5A,125W
11 5A,150W

Phong dao tao Cong ty may tinh OSC
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12 13A,70W
13 20A,75W
14 6A,35W
15 9A,25W
16 6A,50W
17 8A,100W
18 10A,40W
19 10A,40W
20 10A,40W
21 7TA,60W

22

28K556

N-Channel

23

28K557

N-Channel

24

28K727

N-Channel

25

28K791

N-Channel

26

28K792

N-Channel

27

28K793

N-Channel

28

28K794

N-Channel

29

BUZ90

N-Channel

30

BUZ90A

N-Channel

31

BUZ91

N-Channel

32

BUZ 91A

N-Channel

33

BUZ 92

N-Channel

34

BUZ 93

N-Channel

23 12A,100W

24 5A,125W
25 3A,100W
26 3A,100W
27 5A,150W
28 5A,150W
29 5A,70W

30 4A,70W

Phong dao tao Cong ty may tinh OSC
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31 8A,150W

32 8A,150W

33 3A,80W

34 3A,80W
35 BUZ 94 N-Channel
36 IRF 510 N-Channel
37 IRF 520 N-Channel
38 IRF 530 N-Channel
39 IRF 540 N-Channel
40 IRF 610 N-Channel
41 IRF 620 N-Channel
42 IRF 630 N-Channel
43 IRF 634 N-Channel
44 IRF 640 N-Channel
45 IRF 710 N-Channel
46 IRF 720 N-Channel
47 IRF 730 N-Channel |35 BUZ 94 N-Channel 8A,125W

36 5A,43W

37 9A,60W

38 14A,88W

39 28A,150W

40 3A,26W

41 5A,50W

42 9A,74W

43 BA,74W

44 18A,125W

45 2A,36W

46 3A,50W

47 5A,74W
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48 IRF 740 N-Channel
49 IRF 820 N-Channel
50 IRF 830 N-Channel
51 IRF 840 N-Channel
52 IRF 841 N-Channel
53 IRF 842 N-Channel
54 IRF 843 N-Channel
55 IRF 9610 P-Channel
56 IRF 9620 P-Channel |48 IRF 740 N-Channel 10A,125W

49 2A,50W

50 4A,74W

51 8A,125W

52 8A,125W

53 7A,125W

54 7A,125W

55 2A,20W

56 3A,40W

57 IRF 9630 P-Channel 6A,74W 58 11A,125W 59 4A,27W 60 7A,37W 61 10A,42W 62 17A,48W
63 4A,30W 64 6A,35W 65 6A,35W 66 10A,40W 67 3A,30W 68 4A,35W 69 5A,40W 70 2A,30W
71 IRFI 830G N-Channel 3A,35W 72 4A,40W 73 2A,30W 74 4A,30W 75 6A,40W 76 7A,30W 77
9A,35W 78 15A,40W 79 4A,30W 80 6A,35W 81 5A,35W 82 10A,40W 83 2A,30W 84 3A,35W 85
IRFS 740 N-Channel 3A,40W 86 2A-30W 87 3A-35W 88 4A-40W 89 3A-30W 90 4A-35W 91 6A-
40W 92 0.5A-30W 93 20mA,0.2W 94 10A-100W 95 8A-100W 96 8A 97 7A-100W 98 25A-40W

99 h3%§/§§é\§ o N-Channel
100 K214/2SK214 N-Channel
101 K389/2SK389 N-Channel
102 K399/2SK399 N-Channel

K30A/2SK304/

103 K413/2SK413 N-Channel 99 N-Channel 10mA,1W

2SK30R

100 0.5A,1W101 20mA,1wW102 10-100103 8A
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57 IRF 9630 P-Channel
58 IRF 9640 P-Channel
59 IRFI 510G N-Channel
60 IRFI 520G N-Channel
61 IRFI 530G N-Channel
62 IRFI 540G N-Channel
63 IRFI 620G N-Channel
64 IRFI 630G N-Channel
65 IRFI 634G N-Channel
66 IRFI 640G N-Channel
67 IRFI 720G N-Channel
68 IRFI 730G N-Channel
69 IRFI 740G N-Channel
70 IRFI 820G N-Channel
71 IRFI 830G N-Channel
72 IRFI 840G N-Channel
73 IRFI 9620G P-Channel
74 IRFI 9630G P-Channel
75 IRFI 9640G P-Channel
76 IRFS 520 N-Channel
T IRFS 530 N-Channel
78 IRFS 540 N-Channel
79 IRFS 620 N-Channel
80 IRFS 630 N-Channel
81 IRFS 634 N-Channel
82 IRFS 640 N-Channel
83 IRFS 720 N-Channel
84 IRFS 730 N-Channel
85 IRFS 740 N-Channel
86 IRFS 820 N-Channel
87 IRFS 830 N-Channel
88 IRFS 840 N-Channel
89 IRFS 9620 P-Channel
90 IRFS 9630 P-Channel
91 IRFS 9640 P-Channel
92 J177(2S1177) P-Channel
93 J109(2SJ109) P-Channel
94 J113(2SK113) P-Channel
95 J114(28J114) P-Channel
96 J118(2SJ118) P-Channel
97 J162(28J162) P-Channel
98 J339(281339) P-Channel

Phong dao tao Cong ty may tinh OSC
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104 K1058/2SK 1058 N-Channel

105 K2221/28K2221 N-Channel 8A-100W
106 MTP6N10 N-Channel 6A-50W
107 MTP6NS5S5 N-Channel 6A-125W
108 MTP6N60 N-Channel 6A-125W
109 MTP7N20 N-Channel TA-75W
110 MTP8N10 N-Channel 8A-7T5W
111 MTP8N12 N-Channel 8A-7T5W
112 MTP8N13 N-Channel 8A-7T5W
113 MTP8N14 N-Channel 8A-7T5W
114 MTP8N15 N-Channel 8A-7T5W
115 MTP8N18 N-Channel 8A-75W
116 MTP8N19 N-Channel 8A-75W
117 MTP8N20 N-Channel 8A-7T5W
118 MTP8N45 N-Channel S8A-125W
119 MTP8N46 N-Channel 8A-125W
120 MTP8N47 N-Channel 8A-125W
121 MTP8N48 N-Channel 8A-125W
122 MTP8N49 N-Channel S8A-125W
123 MTP8NS50 N-Channel S8A-125W
124 MTP8ENS8O N-Channel 8A-75W
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