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LOT GIOI THIEU

Hién nay, cdc trang thi€t bi dién t(f dang tr& thanh mOt thanh phan quan
trong trong cudc sOng hién dai. Nhac téi dién tl, ngudi ta c6 thé hinh dung
tGi nhing trang thiét bi thi€t yéu cla culc sOng hang ngay nhu céi dai, céi
tivi...cho d€n cdc sdn pham cé ham lugng chat xdm cao trong d6 nhu cic hé
thOng mdy vi tinh, cdc hé thOng vé tinh, cdc thi€t bj di€u khién tU xa,... C6
th€ néi, dién t& da dan chi€m linh gan nhU toan b0 cic linh vuc cla culc
sOng. Tuy nhién c6 mOt di€u cO bdn ma tat cd cic trang thi€t bi dién t& déu
dua trén su phat tri€n tU nhimg linh kién nhat nhu dién trd, tu dién, culn
cdm, diot, transitor, va cdc dang mach dién tlf co ban... D6 chinh 12 nén tang
phat tri€n cUa linh vuc dién t( hién nay ciing nhU cic trang thi€t bj hién dai.

Chinh vi vay trong gido trinh nay, s& dé cap tbi cic ki€n thlc cO ban
nhat clla mach dién t& bao gdm cic khdi ni€m cO ban, cic mach dién thong
dung, phuong phdp phan tich nguyén 1y hoat dOng, dac tinh cUa mach, cic
cong thUc tinh todn, xAy dung mach di€n thuc t€ va Ung dung cla mach. S&é
thuc su hltu ich cho sinh vién c6 thé hiu va 4p dung thi€t k€ mach mOt cich
thuan thuc trong linh vuc dién t{r.

Do trong tai liéu, c6 dé cép chU yéu tGi khia canh thuc tién cla cdc
linh kién, cdc cdch s dung va mOt sO phuong phap ki€m tra thong qua sU'
dung mach dién t co ban nén d€ ndm vimg dugc cdc khdi niém nay, sinh
vién nén danh thoi gian chudn bi moét s6 céc linh ki€n cO ban va mOt sO cic
thi€t bi do ludng don gidn nhu dong hO do, va mOt sO cic phu kién khic di
kém. Pi€u nay sé thuc su cé ich d€ c6 thé ndm dugc mOt cach nhanh nhat
céc kién thUc c6 lién quan t&i linh vuc di€n tlr

Sau khi chudn bj day du céac dung cu, cic ban c6 thé doc theo hudéng
dan cUa tai liéu, tu ki€m tra 1ai minh theo cdc cAu hoi trong phan ciu hoi
danh gid tai mOi chuong nham ndm ving kién thic, dong thoi 1ap dat hodc
thi€t k€ mOt s mach dién tU theo cic so d6 mach hién cé. Sau khi 1ap rap,
cdc ban c6 thé tu minh ki€m tra cdc mach da c6. Trong trudng hop cé truc
trac, hiy dung ki€n th(c clUa minh d€ gidi thich va tu hiéu chinh 1ai mach.
Trong truOng hop khong thé, sinh vién cé thé thuc hi€n trao dGi tai phan trao
d6i tai mbi phan tuong Ung.

Nh{ng dac di€m mdi cla gido trinh: C4c cdu tric cUa gido trinh rat logic
di tir don gidn dén phlc tap, tir dé& dén khé, phan trudc tao tién dé kién
thUc cho phan sau. NOi dung chuong trinh chat 10c, bd qua dugc nhitng dan
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dat todn hoc dai dong, nhung van ddm bdo dudc tinh co ban, c6t 16i clia van
dé. Céc ki€n thlc trong gido trinh 13 c4c ki€n thUc tién dé trong qu4 trinh thuc
hanh.

Hudng dan st dung gido trinh: DOi vGi gido trinh nay 1a gido trinh ly
thuy€t vi vay khi sU dung gido trinh cic dOc gid can phdi duoc hoc qua céc
mon di€n tf ¢ ban nhu: Linh kién dién t&, Po 1udng dién t&, Pién t co
ban d€ c6 th€ hi€u duoc cic ki€n thlic trong gido trinh. Sau mOi phan hodc
mOi chuong can lam thém céc bai tap trong gido trinh va c¢6 thé tu minh dua
ra yéu cau riéng. Pac biét 1a phdi van dung dudc ki€n thlc vao thuc hanh.

Maéc du d3 c6 c& gang trong qud trinh bién soan nhung chac chan cubn
gido trinh nay khong th€ khong cé thi€u sét. Tac gid rat mong sU gép v cla
cdc ban doc. Thu gép y xin gli vé: Trudng Cao Pang nghé kY thuat cong
nghé.

Ching t6i xin cAm On!

Ha N6i, 2013
Tham gia bién soan
Khoa Coéng Nghé Thong Tin
Trudng Cao Pang Nghé Ky Thudt Cong Nghé
Dia Chi: T6 59 Thi tr&n Pong Anh — Ha NOi
Tel: 04. 38821300
Chd bién: Lé Vin Diing
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MO DUN: KY THUAT DIEN TU

Ma mo dun :MD14
Vi tri, y nghia, vai tro mé dun:
- Vi trf:
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Muc tiéu cla mo dun:
- Poc dugc gid tri cla céc linh kién thu dOng
- Xéc dinh dugc chan céc linh kién tich cuc
- Lép rap, sUa chita dudc cac mach khuéch dai
- Tu tin trong viéc ti€p xdc, sta chlta cic thi€t bi di€n t& mdy tinh.
- Tao tinh can than cho sinh vién khi ti€p can thi€t b dién (.
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BAI MO PAU

TONG QUAN
MA BAI: MD14-01

Muc tiéu:

- Xéc dinh dugc c4c dai lugng cO ban

- Trinh bay dugc Tin hiéu va truyén tin

- Reén luyén tinh chinh x4c, khoa hoc.

NOi dung chinh:

1.C4c dai luong co ban

Muc tiéu:

- Xéc dinh dugc céc dai lugng cO ban.

Khi x(r 1y sO li€u do hay phan tich cdc d6i tugng ngdu nhién nhu dai
luong ngdu nhién, tin hi€u ngdu nhién, tin hi€u ngdu nhién phlc va trudng
ngdu nhién ta phadi st dung cdng cuU todn hoc hién dai 12 todn hoc thOng keé.
V@i toan hoc thOng ké dp dung cho cic dbi tugng ngdu nhién ta phai do cac
ddc tinh sO 1a ky vong todn hoc, phudng sai, ham tudng quan va mat d6 phG
ning lugng. Pay chinh 14 cdc dai lugng do phi vat ly. PE do dugc cac dai
lugng nay trudc diy ngudi ta st dung kY thudt analog d€ tao ra thi€t bi do
(vi du: tuong quan k&), nhung ngay nay nhG c6 mdy tinh va s& dung kY thudt
sO 18y mau céc tin hi€u vat Iy tl d6 tinh theo angdrit da dinh san d€ tim ra cc
dai lugng phi vat Iy nay. MOt trong nhltng nhugc di€m cla viéc do cic dai
lugng phi vat 1y theo phuong phéap thOng ké 13 tOc db tinh rat chdm dac biét
khi c6 yéu cdu d0 chinh xdc cao. P& khac phuc nhugc di€m nay, ngudi ta sUf
dung céc th€ hé may tinh c6 tOc db cao hay céc thi€t bi ddc chlng c6 cé tOc
d6 nhanh cho viéc x(r 1y thGng ké nay (vi du: DSP chang han). M6t phuong
phép khac 1a nghién ctu cdc angorit nhanh d€ x(r 1y thOng ké, vi du thudt toin
bi€n d6i Furié nhanh FFT d€ phan tich ph& chang han, hay thudt todn thich
nghi tinh nhanh ham tudng quan cUa tin hi€u ngdu nhién.
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Trong linh vUc truy€n, thu nhan va x( 1y thong tin ching ta ciing gdp rat
nhi€u dai lugng phi vat Iy d6 1a: luong thong tin do, tOc dd truy€n thong tin,
hé s6 106i bit, hé s cat gidm thong tin thira, dung luong thong tin cla kénh
lién 1lac va kha ning truyén cla kénh.

Nhu vay trong linh vuc thdng tin ta c6 nhi€u dai lugng phi vat ly. Viéc
d6 ching dugc thong qua viéc tinh todn theo mOt angdrit di dinh san. Vi du:
d€ do lugng thong tin cla mOt ban tin mang dé€n ta phdi xdc dinh dugc xic
sudt xudt hién cla su ki€n trong bdn tin va d0 khong xdc dinh cla né; hay
muOn xic dinh d0 truyén ta phai xdc dinh dugc 1ugng thong tin truyén trong
m&t don vi thoi gian; hay muOn tinh hé sO 16i bit ta phai xdc dinh dugc tOng
sO bit truy€n di va sO bit bi 10i sau khi nhdn dugc.

R6 rang d€ xéc dinh dudgc cic dai lugng phi vat 1y trong linh vuc thong
tin cting phdi dua vao kY thudt sO va phdi tim ra cdc angdrit t0i Uu sao cho
thdi gian tinh 12 it nhat va ¢6 d6 chinh x4c cao nhat.

Trong linh vuc xa hoi cling ¢ rat nhi€u dai Iuong phi vat 1y can do nhu:
chi sO ting truéng GDP cla mét quOc gia, chi sO IQ cla m&t ngudi, chi s6
ting dan sO cla mOt nudc... 1a nhitng dai lugng phi vat 1y rat phd bi€n can
phai do. P& do dugc chiing can phai c6 nhitng quy tac (angdrit) theo quy dinh
cUa xa hOi. P& c6 dugc sO li€u d€ tinh cic dai lugng phi vat 1y nay phai cé
qué trinh thOng ké theo thdi gian hodc theo m&t linh vuc nao dé. Vi du: dé€ du
b4o nhu cdu tidu dung dién cho tUng nganh trong thiang can phdi c6 nhiing
thOng ké vé tiéu ding di€n trong qua kh(r, hi€n tai va s& dung phuong phap
hoi quy c6 th€ du bio nhu cau tiéu diing di€n cho 1 ngay, 1 tudn, 1 thang hay
I ndm.

Linh vUc tdm sinh 1y cling c6 nhi€u dai Iugng phi vat Iy can do dé 1a: do
mUc d0 bi stress, may phat hién néi dOi, may do tinh cdm, tu ddng chudn doan
bénh...

Trang thai tim 1y cUa mOi ngudi thuOng lién quan rdt chdt ché dén
nh(ng hoat dOng cla cdc cO quan bén trong cO th€. Vi du: khi hdi hOp thi
nhip tim s€ ting 1én. MOt ngu0i khi yéu s€ c6 mOt loai héa chat dac biét goi
12 héa chat tinh yéu s& xudt hién trong mau. Néu ta do nOng d6 cla né6 sé biét
dugc mUc dd yéu cau cla ngudi d6; Hay mUc db 6i thiu cUa thit c6 thé xdc
dinh nhG x4c dinh nOng d0 khi H2S sinh ra khi thit bi 6i. Nhu' vay vi€c do cic
dai luong trong linh vuc tAm sinh 1y thuOng phdi thdng qua viéc do mot sO
dai luong vat 1y lién quan nao d6. SO cédc dai lugng vat 1y dé c6 thé it hay
nhiéu tiy vio su bi€u hién cla con ngudi v€ su lién quan dé.

Trong tuong lai gan ching ta s€ c6 chuong trinh chudn doin bénh. D&
lam dugc viéc d6, nhi€u khi phai do nhi€u thong s6 vat 1y khidc nhau thong
qua céc xét nghiém va mdy s€ quyét dinh 12 ta dd mac phai bénh gi thong qua
hé chuyén gia da duQc cai dat trong may.

Nhu vy ta ciing thdy rang, cdc dai lugng phi vat 1y tOn tai & nhi€u linh
vUc khic nhau. Trong khudn khG bai vi€t nay, tic gid khong thé€ 1iét ké hét
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duogc cac linh vuUc c6 cac dai lugng phi vat 1y can do. C6 di€u day 1a moOt linh
vUc mGi mé day tri€n vong trong nganh kY thudt do 1uOng hi€n dai st dung
kY thudt s c6 lién quan d&n mOt phudng phap do m&i dé 1a do 1uGng angdrit.
2.Tin hi€u va truyén tin

Muc tiéu:

- Trinh bay dugc Tin hi€u va truyén tin.

Tin hiéu 1a sO do dién 4p hodc dong dién cUa mOt qud trinh 14 su thay
d0i cla tin hi€u theo thOi gian tao ra tin hi€u hitu ich.
Cic dang tin hiéu:

Tin hi€u dugc chia 1am 2 loai Ia tin hi€u tUOng tU anolog va tin hi€u
sO digital.

Tin hiéu tuong tU 13 tin hi€u bi€n thién lién tuc theo thdi gian va ¢
th€ nhan moi gi4 trj trong khodng bi€n thién cla né.

Tin hiéu s0: 1a tin hiéu di dugc r0i rac hoi v€ mat thGi gian va
lugng t& hod vé mat bién d6 né dugc bi€u dién béi tap hgp xung tai
nh{ing di€m do r0i rac.

Tin hi€u c6 th€ dugc khuéch dai, di€u ché, tich séng, chinh luu, nhd,
do, truy€n dat, di€u khié€n, bién dang tinh toan béng c4dc mach dién t{.

D€ gia cong 2 loai tin hi€u sO va tuong tu dung 2 loai mach cd ban:
mach tuong tU va mach
Kénh truyén tin xac dinh

Mo hinh: tU tap hgp cic gid tri ¢6 th€ truyén & dau truyén duoc phan
thanh L nhém Bj tuong Ung v&i cic gid tri ¢6 th€ nhan dugc yj 6 dau nhan
va xdc sudt d€ nhdn y; vGi di€u ki€én di truyén xi 1a p(Y=y/X=x; ¢ B)=1
(M>L).

Dau truveén Dau nhén
X
Nhom By { >
Xk+1
Nhom Bs Vs

_____________._._.-—-—-—-5'

Nhom By {> yL
AL

Dadc trung: cUa kénh truyén x4c dinh 13 H(Y/X)=0. C6 nghia la lugng tin
chua bi€t v& Y khi truyén X bang 0 hay khi truyén X thi ta bi€t s& nhan
duoc Y.

Dung lugng: C=log,LL
Kénh truy€n khéng nhiéu
M5 hinh: 13 su' két hgp cla kénh truyén x4c dinh va kénh truyén khong
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mat thong tin, truy€n ky tU ndo sé nhan dugc ding ky tu do.

Dau truvén Pau nhin
X1 > X

X2 > X2

Xm > Xm

Pac trung: H(X/Y)=H(Y/X)=0. Dung lugng: C=log,L=log,M
Vi du: ma tr@n truyén tin cUa kénh truyén khong nhi€u vGi M=L=3:

x[1 00
X0 1 0

A="7
|0 0 1
Y V2 Vs

Kénh truyén khong st dung duoc.
M0 hinh: 13 kénh truy€én ma khi truy€n gi4 tri no thi mat gid tri d6 hodc
xé4c sudt nhi€u thong tin trén kénh truy€n 16n hon xdc sudt nhdn dugc.
Pac trung: H(X/Y)=H(Y/X)= max
Dung luong: C=0
Vi du: kénh truy€n c6 ma tran truy€n tin nhu sau:
(& 1-g)
P

& 1-&)

Kénh truyé€n déi xtng
MBb hinh: 13 kénh truy€én ma ma trén truyén tin c6 ddc di€m sau:
+ MOi dong cla ma trdn A 13 mOt hodn vi cUa phan phGi P={p’, p’2, ..., p’L}
+ MOi cOt cUa ma trdn A 12 mOt hoan vi cla Q={q’1, q", ..., Q'u}
Vi du: cho kénh truyén doi xUng c6 ma tran truy€n tin nhu sau:
x, |1/2 1/3 1/6
x| 1/3 1/6 1/

n|l/6e 1/2 1/

]

Lad
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BAI 1
LINH KIEN THU PONG
MA BAI : MP14-02

Muc tiéu:

- Xéc dinh dugc gid tri cUa c4c dién tr@, tu dién, cudn day
- Tinh todn va quan dugc bién 4p

- Reén luyén tinh chinh x4c, khoa hoc.

NOi dung chinh :

1.Dién tro

Muc tiéu:

- Trinh bay dugc cdu tao, ky hi€u cla dién trg.
- Xéc dinh dugc gia tri cUa cdc dién tré.

Dién trd 12 mOt trong nhiing linh kién dién t(f dung trong cdc mach dién
t(r d€ dat cdc gid tri dong di€n va dién dp theo yéu cdu cla mach. Ching cé
tic dung nhU nhau trong cd mach dién mot chi€u 1an xoay chi€u va ché do
lam viéc cUa di€n trd khong bi dnh huéng bdi tan s6 clla ngudn xoay chiéu.
1.1.Cau tao, ki hiéu, phan loai cla dién tré

Tuy theo k€t cau cUa di€n trd ma ngudi ta phan loai:

- Pién trd hop chdt cacbon:

Dién trd c6 cdu tao bang bot cacbon tan trdn vGi chat cach dién va keo
két dinh rOi ép 1ai, ndi thanh tUng thoi hai du c6 day dan ra d€ han. Loai
dién trd nay ré tién, dé 1am nhung c6 nhugc di€m 1a khoéng On dinh, d0 chinh
x4c thap, mUc d0 tap am cao. MOt dau trén than dién trd c6 nhing vach mau
hodc c6 chdm mau. D6 1a nhitng quy dinh mau dung d€ bi€u thj tri s6 dién tré
va cap chinh x4c.

Céc loai dién tré hgp chat bot than nay c6 tri sO t&r 10 dén hang chuc
mégom, cong sudt tlr 1/4 W t&i vai W.

- Dién trd mang cacbon:

Céc dién trd c6 cdu tao mang cacbon dugc giGi thi€u trén Hinh 1.1. Céc
dién trd mang cacbon di thay th€ hau hét cic di€n tré hgp chat cacbon trong
cdc mach dién t. Pang 1€ 1ap day cdc hop chat cacbon, di€n trd mang
cacbon gdm mot 18p chudn xdc mang cacbon bao quanh mOt Gng phl gdm
mOng. PO day cla 18p mang bao niy tao nén tri sO di€n trd, mang cang day,
tri sO dién trd cang nhod va ngUgc 1ai. Cac ddy dan kim loai dugc két noi vGi
cdc nap & cd hai dau dién trd.

Toan bd dién trd dugc bao bang mot 18p keo épdxi, hodc bang mot 16p
gOm. Céc dién tr& mang cacbon c¢é d0 chinh x4c cao hon cic dién tr& hop
chat cacbon, vi 18p mang dugc lang mOt 18p cacbon chinh xdc trong qud trinh
san xudt. Loai dién trd nay dugc dung phG bi€n trong cic mdy ting Am, thu
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thanh, tri sO tU 1 t&i vai chuc mégdom, cong sudt tiéu tan tU 1/8 W t&i hang
chuc W; c6 tinh 6n dinh cao, tap 4m nhd, nhung c6 nhugc di€m 1a dé v4.

Hinh 1.1: Mat cat cGa dién tré mang cacbon
- Pién trd ddy quén:

Pién trd nay gbm mot Ong hinh tru bang gdm cach dién, trén d6 quén
day kim loai cé di€n tr& sudt cao, h€ s nhi€t nhd nhu constantan mangani.
Day dién trd c6 thé trang men, hodc khong trdng men va c6 thé quan cic vong
sat nhau hodc quan theo nhling ranh trén thin Ong. Ngoai cing c6 thé phun
mOt 18p men béng va G hai dau c6 diy ra d€ han. Ciing c6 th€ trén 18p men
phU ngoai c¢6 chlra ra mOt khodng d€ c6 th€ chuyén dich mOt con chay trén
than dién tr& di€u chinh tri sO.

Do dién tré diy quan gOm nhiéu vong diy nén c6 mot tri s6 dién cam.
DPE gidm thi€u di€én cdm nay, ngUdi ta thudng quan céc vong day trén mot 14
cich dién det hodc quan hai diy chap mOt ddu d€ cho hai vong diy li€n sat
nhau c6 dong dién chay nguc chi€u nhau.

Loai dién trd day quan c6 Uu di€m la bén, chinh xdc, chiu nhiét cao do
d6 c6 cong sudt tiéu tan 16n va c6 mUc tap am nhd. Tuy nhién, dién trd loai
nay co gia thanh cao.

- Dién trd mang kim loai:

Dién trd mang kim loai dugc ché tao theo cich két 1ang mang niken-
crom trén than gbm chat 1ugng cao, ¢6 x€ rdnh hinh xodn Oc, hai ddu dugc
1ap day nOi va than dugc phU mot 16p son. Pién trd mang kim loai 6n dinh
hon dién trd than nhung gia thanh dat gdp khodng 4 1an. Cong sudt danh dinh
khodng 1/10W trd 1&n. Phdn nhi€u ngudi ta dung loai dién tr&d mang kim loai
vGi cong sudt danh dinh 1/2W tré 1én, dung sai 1% va dién dp cuc dai 200
V.

- Dién tr0 oxyt kim loai:

Pién trd 6xyt kim loai dudc ché tao bang cich két 1ang mang 6xyt thi€c
trén thanh thuy tinh dac biét. Loai dién tré nay c6 d0 am rat cao, khong bi hu
hdng do qud néng va ciing khong bi dnh hudng do am udt. Céng sudt danh
dinh thuGng 1a 1/2W v&i dung sai  2%.

R

. .
Hinh 1.2. Ki hiéu dién trd trén so d6 mach

R

- Bién tr0:
Bién tr& dung d€ thay d0i gid tri cUa dién tr3, qua d6 thay dGi dudgc su
cdn tr® dién trén mach dién. Hinh 1.3 minh hoa bién trd.
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Hinh 1.3: Cau triic cUa bién tré
K7 hiéu cUa bién tro:
- Ki hi€u cUa bi€n trd trén sO dO nguyén ly duQc minh hoa trén Hinh

2 2--3 2
' ' VR VR VR

VR VR VR - -
Lotitinh chéhh th ®
Lotitinh chthh thay ®eiréng L By oETENS

a) loai tinh chinh thay dGi rOng

2.4.

|

| , 3 g
oo VR
VR 1 2

b) Loai hai bi€n trd chinh dong b0 (dOng truc)
], o

d) Loai bién trd c6 cong tac

Hinh 1.4: Céc loai bi€n tré

Hinh dang thuc té:

- Bién tr@ than: khi van truc chinh bién trd, thanh trugt 13 mOt 14 kim
loai quét 1én doan mat than gilta hai chan 1 — 3, 1am dién tr& 1ay ra & chan 1 -
2 va 2 - 3 thay d0i theo.

+ Trén Hinh 1.5, khi van truc chinh theo chi€u kim dbng ho, dién trd 1 -
2 gidm va dién tr@ 2 - 3 ting.
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1

2 38
_ 2
ﬁ ) — Lerl gé 1 3
‘Vong kim loai

- Ldp than

Truc chinh ™™

Hinh 1.5: Hinh anh cUa bién tré&

+ Trén Hinh 1.6 khi thanh gat dugc gat qua, gat lai 1am cho dién tré &
capchan1-2va 2 -3 sé thay d6i tuong Ung.

Chinh qua lai
4—-[—-»

-1 73 . Tg
72 2

Hinh 1.6: Hinh Anh cGa bién tré thanh gat

- Loai bién trd day quan:
Hinh 1.7 minh hoa loai bién tré& diy quan.

\/Olu] (h Inh
<-~>

@ 7 - Day dlen tré L.\/vv\v/\_i
i m) 12

Hinh 1.7: Hinh &nh bién tré diy quan

- Loai bién tr3d dOng truc:

Hinh 1.8 minh hoa loai bién tr& dOng truc. Loai nay gOm hai bi€n trd
VR, va VR, dugc dat chung trong mOt khOi va thi€t k&€ 2 truc chinh riéng d0c
1ap nhau: khi ta chinh VR1 van khong 1am dnh hu‘dng dén VR2 va ngugc lai.

A

]
Truc chinh Fiser s 17)' -

Hinh 1.8: Hinh @nh cGa bi€n tré c6 mét truc nhung diéu chinh ddc 1ap
- Loai bién tr@ dong chinh:

- Hinh 1.9 minh hoa loai bién tr@ dOng chinh. Loai nay gdm 2 bién trd
dat chung trong mOt khoi va ¢6 chung mOt truc chinh, vi vy m0i 1an chinh
VR, thi VR, ciing anh huéng theo.
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Hinh 1.9: Hinh &nh ca bién tré déng chinh

- Loai bién trG c6 congtic:

Loai nay gbm c6 bién trd va congtiic; khi ta van truc chinh ngugc chi€u
kim d6ng hO vé dich cudi ciing congtic s€ 1am hé mach, khi ta van truc chinh
theo chi€u kim dOng hO cdngtic s€ 1am déng mach. Loai bi€n tré c6 congtic
ndy thuOng gdp nhi€u G nit chinh 4m luong (volume) cla cic mdy ting am,
radio, cassette d0i cii.

Hinh 1.10: Hinh @nh cla bi€n tré:
a) Bi€n tr& c6 cong tic b) Bi€n trd tinh chinh
- Bién trd nhiét (thermistor):
Dién trd nhiét (thudng goi 1a themisto) dugc ché tao tU chat ban dan, cé
chUc ning nhay cdm v@i nhiét d0. Themisto ¢6 hai loai:
+ Loai themisto khi nhiét d0 ting 1am ting gid tri sO dién trd (nhiét trd
duong).
+ Loai themisto khi nhiét d0 ting 1am gidm gia tri dién r@ (nhiét trd
am).
Hinh 1.11 1a cdc ky hi€u cUa dién trd nhiét.
The

&> A NhiOttE d-ng

Th -

_@_

Hinh 1.11: Ky hiéu cUa cic dién tr& nhiét (themisto)

Themisto dugc ding & cidc mach cong sudt cao nham muc dich can bang
lai dong dién qua mach khi mach hoat dOng trong thOi gian dai. ThuOng
trong cdc mdy ting Am, khi mdy hoat dOng lau, céc tranzito khu€ch dai cong
sudt (thuOng goi 12 s0) bi néng, 1am ting nhi€t d6 cla mach, nhung nhd c6
themisto c6 tri s6 dién trd thay ddi theo nhiét d6, nén hi€u chinh lai dong dién
qua sd cong sudt, 1am cho so bdt néng. Themisto con dugc Ung dung rat nhi€u

NhiOttrg om

v
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trong cdc mach di€u khi€n nhiét d6 & nhi€u linh vuc, vi du di€u khi€n nhiét
dd trong phong ma& (gilt nhiét d6 phong mG khong d6i); di€u khi€n nhiét d6
trong kho vii khi (gi(f nhiét d0 trong kho vii khi khong d0i), di€u khi€n nhiét
dd trong cdc phdn Ung hod hoc (gilt nhiét d0 phan Ung khong dGi).
- Dién trG quang

Dién trd quang (con goi 1a quang trd) 1a dién trd c6 cau tao dac biét dé€
khi c6 chiim 4nh sdng r0i vao lam thay d0i tri sO cla di€n trd. Hinh 1.12 1a ky
hi€u cUa dién trd quang.

0
= G

Hinh 1.12: Ky hiéu dién tré& quang
- Loai dién trd tich hop:

Dién trd tich hop 1a dién trd dugc ché tao gbm nhi€u dién trd trong mot
khOi, c4c dién trd tuong Ung v&i cic chan. Hinh 1.13 13 ky hi€u dién trd tich
hQp.

2
1
1
17

16
15
14
13
12
11
10
9

Hinh 1.13: Ky hiéu cuUa dién trd tich hop

18
15
14
13
12
11

OO0D00000000
oooooooooag

co|—i|on |on e |eo|ro|—

1

dooo

~ o = o

Ooop0o0nn
goooooooo

- Bién trd han bé mat:

Pién trd han bé mat dugc md td trén hinh 1.14. Ciing nhU cic dién trd
mang cacbon, dién trd han bé mat dugc ché tao bang cdch lang mbt 18p
mang cacbon 1én 18p nén mOng bang gdm. DAi kim loai dugc gan viao hai
dau dién tré. Pi€n trd han bé& mat dugc han truc ti€p vao phan mat trén hodc
mat dudi cUa phi€n mach in, thay vi phdi ding diy dan xuyén qua phi€n. C4c
dién trd han bé& mat Ia linh kién khd nhd, dién tich chi khodng vai milimét
vudng, tuy nhién sai sO cUa dién trd 1ai rat nhd, ching dugc dung rOng rii
trong cdc mach dién t& hién dai nhu mdy vi tinh, TV hodc cic dau Video,
radio, may in laser...

~ - < o \ /
Hinh 1.14: Dién tro han bé mat dugc phong to

Phan loai dién trd.
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- Pién trd thuong: Pién trd thuOng 1a cic di€n trd cé cong xudt nho tU
0,125W dén 0,5W

- Dién trd cong xudt: La cdc dién trd c6 cong xudt 1én hon tir 1W, 2W, 5W,
10W.

- bién trd s, dién trd nhi€t : La cich g0i khdc cla cic di€n trd cong xudt ,
dién tr& nay cé vO boc s, khi hoat dOng ching tod nhiét.

Mind &l &t &

Céc dién trd : 2W - 1W - 0,5W - 0,25W

s
Dién trd st hay tr& nhiét
1.2. Cach doc tri sO dién tr&
a. Poc tri sO trén than dién tro
MOt sO dién tr& thuOng 1a di€én trd cong sudt 16n dugc nha sdn xuat
ghi gid tri di€n trd va cong sudt tiéu tdn cho phép truc ti€p 1én than dién trd.

— R22 |— — 2R2 |[— —] K47 —

22 22 0,47
Ngoai cdc ki hi€u cong sudt, hang sdn xudt... c6 hodc khong dugc ghi
b. Cdch doc tri s6 dién trd ghi bang vong mau :
- Qui udc gi4 tri cdc mau :

VongsO1 | Vongs62 | Vongsd3 | VongsO 4
Mau (s6 thtt | (sO th(thai) | (sO bOi) (sai sO)
nhat)
Den 0 0 x 10°
Nau 1 1 x 10! 1%
bé 2 2 x 10? 2%
Cam 3 3 x 10°
Vang 4 4 x 10*
Xanh luc 5 5 x 10°
Xanh 6 6 x 10°
duong
Tim 7 7 x 10’
X4m 8 8 x 10°
Trang 9 9 x 10°
Nhii vang x 10! 5%
Nhii bac x 107 10%

- Céch doc tri sO dién trd
+ Dién trd ba vong mau: Dung cho céc dién trd dudi 10
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- Vong mau th( nhat: Chi s th( nhat.

- Vong mau th( hai: Chi sO th(t hai.

- Vong mau th( ba: + Né€u 1a nhii vang thi nhan véi 0,1.
+ N&u 12 nhii bac thi nhan véi 0,01,

-
I

Vong th(t 1 Vong th(r2  Vong th(r3

+ Dién trd 4 vong mau: Pay 1a dién trd thuGng gdp nhat.

- Vong s0O 4 1a vong & cudi luon luén c6 mau nhii vang hay nhii bac, day
12 vong chi sai sO cUa di€n trd, khi doc tri sO ta b qua vong nay.

- P0i dién v4i vong culi 1a vong sO 1, ti€p theo d€n vong sO 2, sO 3

—M
SN N

- Vong s6 1 vi0ohE §6 2 aeiing chifeeviitang asyit
- Vong s6 3 1a b0i s6 cla co sO 10.
- Tri s6 = (vong 1)(vong 2) x 10 (mavone3)
- C6 thé tinh vong s0 3 14 sO con sO khong "0" thém vio
- Mau nhii chi ¢6 & vong sai sO hodc vong sO 3, n€u vong sO 3 12 nhii thi
sO mii cUa cO sO 10 12 sO am.
+ Dién trd 5 vong mau : ( dién trd chinh xdc )

Sun

Vong th(*1 Vongth(*2 Vong th(t3 Vong th(*4 Vong th( 5
- Vong sO 5 1a vong cubi cling , 13 vong ghi sai sO, tré 5 vong mau thi
mau sai s6 c6 nhi€u mau, do d6 gy khé khin cho ta khi xdc dinh dau 14 vong
cudi cling, tuy nhién vong culi ludn c6 khodng cich xa hon mdt chiit.
- P0i dién vong cudi 12 vong sO 1
- Tuong tu cach doc tri s6 cla trd 4 vong mau nhung & day vong sO 4 1a bbi
sO cla cO sb 10, vong sO 1, s6 2, s6 3 1an lugt la hang trdm, hang chuc va
hang don vi.
- Tri s6 = (vong 1)(vong 2)(vong 3) x 10 (mtvones
- C6 thé€ tinh vong sO 4 1a con sO khong “0” thém vao
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* Cé4c tri sO dién trd tiéu chudn: Nguoi ta khong thé€ ché tao dién tré
c6 du tat ca cdc tri sO tU nhd nhat dén 16n nhat ma chi ché tao cac dién tré
c6 tri sO theo tiéu chudn vGi vong mau s& mOt va vong mau sO hai c6 gia tri
nhU sau:

10 12 15 18
22 27 33 49
43 47 51 56
68 75 82 91

1.3. Nhitng thong sO co ban cUa dién tré
a. Dién tro danh dinh

- Trén dién trd khong ghi gid tri thuc cUa di€n tr& ma chi ghi gi4 tri gan
ding , 1am tron , d6 1a dién trd danh dinh .

- Don vi dién trd : 6m(Q).kiloom(KQ),mégadm(MQ),gigadm(GQ)
- 1GQ = 1000 MQ =1000.000 KQ = 1000.000.000 Q
b. Sai s6

Dién tr@ danh dinh khong hoan toan ding ma c6 sai sO . Sai sO tinh theo
phan trim (%) va chia thanh ba cap chinh xdc : cap I c6 sai sO + 5% , cap 1l 1a
+10% , c8p I 13 + 20%.
c. Cong sudt dinh mUc

Cong sudt dinh mUc 1a cong sudt tOn hao 10n nhat ma dién trd chiu dugc
mOt th0i gian dai 1am viéc ma khong dnh huéng dén tri sO cUa di€n trd .
d. Hé sO nhiét cla dién trd

Khi nhiét d0 lam viéc thay dGi thd tri sO di€n trd ciing thay dGi . SU thay
doi tri s6 tuong dOi khi nhiét d6 thay d6i 1°C goi 1a hé sO nhiét cla di€én
tré . Khi ting 1°C trj sO ting khodng 0.2%( trU loai di€n trd nhiét)
1.4. Cach mac
a. Dién trd mdc nli tiép.

(W} (e L3
A A oy
R RZ R3
1
L
L

Hinh 1.15 Pi€n tré mac noi ti€p.
- Céc dién tr@ mac nbi ti€p c6 gid tri tuong dudng bang tOng cdc dién
trG thanh phan cOng 1ai. Rtd =R1 +R2 + R3
- Dong di€n chay qua cdc di€n tré mac n6i ti€p cé gid tri bang nhau va bang
I
I=(Ul1/R1)=(U2/R2)=(U3/R3)
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TU cong thic trén ta thady rang , sut 4p trén cédc dién trd mac nbi ti€p ty
1€ thuan v&i gi4 tri diént rd .
b. Pién trO mac song song.

+
c——
1

Hinh 1.16 Pién tré mac song song

- C4c dién tr@ mac song song c6 gid tri tuong duong Rtd dudc tinh bai
cong thlc (1/Rtd)=(1/R1)+(1/R2)+ (1/R3)

- Néu mach chi c6 2 di€n trd song song thi Rtd = R1.R2/(R1 + R2)

- Dong dién chay qua cédc dién trd mac song song ty 1& nghich vGi gid
tri dién trd .

IM=(U/R1), 12=(U/R2), I3=(U/R3)

- bién 4p trén c4c dién trd mac song song ludén bang nhau.

c. Dién trd mac hbén hop

ATATAY
R 1=
L
12
T ATAY
Rz
|-
|
(W]

Hinh 1.17 Pién tré mac hon hop.
- Mac hon hgp cic dién tré d€ tao ra dién trd tdi Uu hon .

Vi du: n€u ta cdn moOt dién tré 9K ta c6 th€ mac 2 dién tré 15K song
song sau d6 mac nOi ti€p vdi dién trd 1,5K .
1.5. Cac loai linh ki€n khac cung loai:
a. Bién trd

L3 dién trG c6 th€ chinh d€ thay ddi gid tri, c6 ky hi€u 1a VR ching c6
hinh dang nhu sau.
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Hinh 1.18 Hinh dang bién tré Ky hiéu trén so do

Bi€n tr& thuOng rap trong mdy phuc vU cho qud trinh sUa ch(ra, can
chinh cUa kY thudt vién, bi€n trd c6 cdu tao nhU hinh bén dudi.

Hinh 1.19 Cau tao clia bién trd&

*LUu y
Poi véi VR loai than, thuc t€ c6 2 loai: A va B

- Loai A: Chinh thay dGi cham déu, dugc st dung d€ thay d6i 4m lugng
16n nhO trong Ampli, Cassette, Radio, TV, hodc chinh d0 tuGng phdn
(Contrass), chinh d0 sang tOi( Brightness) & TV,... Bi€n tr& loai A con cé tén
g0i 14 bién trG tuyén tinh.

- Loai B: Chinh thay d6i d0t bi€n nhanh, s&f dung chinh 4m sac tram b6ng
3 Apmli. Bi€n tr@ loai B ciing c6 tén g0Qi la bi€n trd phi tuy€n hay bién trd
loga.
b. Triét dp:

Tri€t 4p ciing tUong tU bién trd nhung c6 thém can chinh va thudng bod
tri phia trudc mat mdy cho ngu0i s dung di€u chinh. Vi du nhu - Tri€t dp
Volume, tri€t 4p Bass, Treec v.v.. , tri€t 4p nghia 13 tri€t ra mOt phan dién 4p
tUr ddu vao tuy theo mUc doO chinh.

Hinh 1.20 Ky hiéu triét N
ap trén so do nguyén ly. VOLUME h
ouT

— o
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Hinh 1.21 Hinh dang tri€t ap Cau tao trong triét

,

ap

c. Dién trO nhiét (Thermitor).

- Loai nay dudc ché tao tUr chat ban dan, nén c6 kha ning nhay cam voi
nhiét do.

- Nhiét d0 ting lam ting gi4 tri cUa dién tré (Nhiét trd duong).

- Nhiét d0 ting lam gidm gi tri cla di€n tr@ (Nhiét tré am).

d. Pién trd cdm nhén dd am.
-P0 am ting lam ting gid tri cUa dién trd (duong).
-P0 am ting lam gidm gi4 tri cUa dién tré (m).

e. Quang trd (Light Dependent Resistor):

Puogc ché tao c6 dac di€m 1a khi dnh sang chi€u vao s€ 1am thay doi
gid tri dién trd.
2.Tu dién
Muc tiéu:

- Trinh bay dugc cau tao, ky hi€u cla tu dién.
- Xéc dinh dugc gid tri cla céc tu dién.
2.1. Cau tao, ky hiéu, phan loai:

Tu dién 1a linh ki€n dién t thu dOng dugc s dung rat rOng rii trong
cdc mach dién t(, ching dugc s dung trong cdc mach 10c ngudn, 10c¢ nhiéu,
mach truy€n tin hi€u xoay chi€u, mach tao dao dOng .vv...

a. Cau tao:

GOm hai ban cuc dat song song, G gilta c6 mOt 18p cach di€n goi 1a
dién moi.
NgU0i ta thuOng dung gidy, gOm, mica, gidy tam hoa chat lam chat dién moi
va tu di€n ciing dugc phan loai theo tén goi cla cic chat di€én moi nay nhu
Tu gidy, Tu gbm, Tu khong khi, Tu héa...
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Ban cye kim loai

Chéat dign méi
Hinh 1.22 Cau tao tu gém Cau tao tu hoa
b. Ky hiéu:
Tu dién c6 ky hiéu la C (Capacitor)
= L L L = -
T T =

Tu bién
R Tu hod Tu hoa Tu hoa ' R
Tu khong : R : R n N dung va
R C6  phan C6  phén khong phan .
Phan cuc tu Vi
cuc cuc cuc »
' ' ' chinh

c. Phan loai tu dién
Tu dién dugc chia lam hai loai chinh la:

- Tu dién c6 phin cUc tinh 4m va duong.

- TU dién khong phan cuc tinh dugc chia ra nhi€u dang.
* Tu gidy, Tu gdm, TU mica. (Tu khong phan cuc)

Céc loai tu nay khong phin biét Am duong va thudng c6 dién dung nhd
tlr 0,47 uF tr@ xubng, cdc tu nay thudng dudc st dung trong cdc mach dién
c6 tan sO cao hodc mach 10c nhiéu.

Hinh 1.23 Tu gém - 13 tu khéng phan curc.
* TU oxid hod: ThuOng goi 1a tu héa

Tu héa 1a tu c6 phan cUc 4m duong , tu hod c6 tri sO 16n hon va gid tri
tUr 0,47uF dén khodng 4.700 uF,
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Tu dugc ché tao v4i ban cuc nhéom lam cuc duong cé6 bé mat hinh
thanh 18p oxid nhdm vGi 18p bot khi c6 tinh cich dién d€ lam chat dién
moi. :L&p oxid nhom rdt mOng nén nén di€én dung cUa tu 16n, khi s dung
phai lap ding cdcj tinh 4m duong, dién thé 1am viéc thudng nhd han 500v.

Tu hod thuOng dugc st dung trong cdc mach c6 tan sO thap hodc diing
dé€ loc nguOn, tU hod ludn ludn c6 hinh tru..

9
’g
=

10

||J.LL|.LLI.|.I.IJJ||J | it

S 5
s

ﬁ wé*s'lﬂ“ uoary:

Hinh 1.24 Tu hoa - La tu c6 phan cUc am duong.
* TuU xoay.

Tu xoay 12 tU c6 thé xoay d€ thay dGi gid tri dién dung, tU nay thudng
dudgc 1ap trong Radio d€ thay d6i tan s6 cOng hudng khi ta do dai

Hinh 1.25 Tu xoay st dung trong Radio

* Céc tri sO dién dung tiéu chudn:
Tuong tu nhu dién trd, ngU0i ta ché tao cic tu di€n c6 tri sO dién dung theo
tiéu chudn véi cdc sO th( nhat va s6 th( hai nhu sau:
10-12-15-18-22-27-33-39-47-56 -68 —75 - 82.
2.2 C4c thong sO ky thudt, tinh chat cong dung
a. Cdc théng sO kY thudt

- Pién 4p cong tic 1a dién dp ma tu c6 th€ chju dung dugc G hai dau khi
lam viéc lau dai trén 10.000 gi0.

- Pién 4p danh thlng 12 dién 4p ma qud di€n 4p d6 thi chat dién moi cla
tU bi d4nh thlng.
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- Dién dung:
La dai lugng néi 1én khd ning tich dién trén hai ban cuc cla tu dién,
dién dung cla tu dién phu thubc vao dién tich bdn cuc, vat liéu lam chat
di€én moi va khodng céch gilr
C=¢.9S/d
Trong do:
C: la dién dung tu dién , don vi 1a Fara (F)
e: La hang s dién mdi cla 1Gp céch dién.
d: 1a chiéu day cUa 18p cé4ch dién.
S: 1a dién tich bdn cuc cla tu dién.

- Pon vi dién dung cla tu:

Don vi 1a Fara (F) , 1Fara 1a rat 16n do d6 trong thuc t€ thudng diing
céc don vi nhd hon nhu MicroFara (uF) , NanoFara (nF), PicoFara (pF).

I Fara = 1000 pFara = 1000.000 n F = 1000.000.000 p F

1 pFara = 1000 n Fara

1 n Fara = 1000 p Fara
- Tinh chat cong dung
Dung d€ (tich) nap, phéng(xd) dién.

* Nap = gom dién 1ai, tich tu 1ai.
* X4 = phong, thoit.
2.3 . Cach doc gia tri dién dung trén tu dién.

- Ciing tuong tU nhU dién tr@, tuy theo kich thudc cla tu ma nguoi ta
c6 th€ ghi truc ti€p gid tri cUa tu va di€n 4p chiu dung 1én than tu.

- Néu tu nhd ngUdi ta c6 thé ghi theo quy Udc :Vi du

- Vi tu 104 thi tuong Ung 1a 10. 10* don vi tinh 1a pF.

- Vi tu ky hiéu bang 2 s6 thi doc truc ti€p don vj 1a nF: 68 tuong Ung
68nF

- Vi tu .01 thi tuong Ung 12 0,01 va don vi tinh 1a uF .

Hinh 1.26 Tu hoA ghi dién dung I3 185 uF / 320 V
- Vi tu hod : Gid tri dién dung cUa tu hod dugc ghi truc ti€p trén than
tu
=>TU hoa la tu c6 phan cuc (-) , (+) va ludon ludn c6 hinh tru .
- Vi tu gidy , tu g0m : Tu gidy va tu gbm c6 tri sO ghi bang ky hi€u
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Hinh 1.27 Tu gém ghi tri s6 bang ky hiéu.
Ciach doc : Lay hai chif sO dau nhan vGi 10M 0 4d3)
Vi du tu gdm bén phai hinh anh trén ghi 474K nghia 12
Gid tri = 47 x 10 * = 470000 p ( Lay don vi la pico Fara)
=470 n Fara =0,47 uF
Ch{t K hodc J & cubi 1a chi sai sO 5% hay 10% cUa tu dién
2.4 Cach mac tu dién
a. Tu dién mac noi tiép.
- Céc tu dién mac nbi ti€p c6 dién dung tuong duong C td dudgc tinh
b&i cong thlic: 1 /Ctd= (1/C1)+(1/C2)+(1/C3)
- Trudng hop chi ¢6 2 tu méc ndi tiép thi Ctd = C1.C2 / (C1 +C2)
- Khi mac noi ti€p thi dién 4p chiu dung cla tu tuong duong bang
tOng dién dp cla céc tu cOng 1ai. U td = Ul + U2 + U3
- Khi mac nbi ti€p cic tu dién, n€u 12 cic tu hod ta can chi ¥ chi€u
cUa tu dién, cuc am tu trudc phai noi véi cuc dudng tu sau:
| c1
OO0 Df -

c1 c2 C3 |

ol
|| +I|_
u |I

Hinh 1.28 Cach mac tu dién
a.Tu dién mac noi ti€p b.Tu di€n mac song song

b. Tu dién mac song song.

- Céc tu dién mac song song thi c¢6 di€n dung tuong duong bang tGng
dién dung cla cdc tu cOnglai. C=Cl1 +C2+C3

- Pién 4p chiu dung cUa tu dién tuong tuong bang dién 4p cla tu c6
dién 4p thap nhat.

- Né&u Ia tu hod thi cdc tu phdi dugc dau ciing chi€u 4m duong.
2.5. Cac linh ki€n khéc cuing loai
a. TU bién doi:
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GOm céc 14 nhom hodc dong x€p xen k€ v4i nhau, mOt sO 14 thay doi vi
tri dugc. Tam tinh (m4 cO dinh) khdng gan vGi truc xoay. Tam dOng gan vGi
truc xoay va tuy theo géc xoay ma phan di€n tich ddi Ung gilta hai 14 nhi€u
hay it. Phan dién tich ddi Ung 16n thi dién dung cUa tu 16n, ngugc 1ai, phan
dién tich d6i Ung nhd thi tri sO dién dung cUa tu nhd. Khong khi gilra hai 14
nhdm dugc dung lam chat dién méi. Tu loai bi€n d6i con dudc g0i 1a tu
khong khi hay tu xoay. Tu bi€n d6i thuGng gdm nhi€u 14 dOng noi song song
vGi nhau, dat xen k€& gi(ra nhing 14 tinh ciing nOi song song v&i nhau. Nhiing
14 tinh dugc cdch dién vGi than tu, con 14 ddng dugc gan vao truc xoay va
ti€p xdc vGi than tu. Khi truc tu dgc xoay thi tri sO di€én dung cUa tu ciing d-
ugc thay dbi theo. NgUu0i ta bo tri hinh dang nhlng 14 cUa tu dé€ dat doc su
thay d0i di€én dung cUa tu theo yéu cau. Khi van tu xoay d€ cho 14 dOng hoan
toan nam trong khe cdc 14 tinh, nham c6é dugc dién tich d6i Ung 1a 16n nhat,
thi tu c¢6 dién dung 16n nhat. Khi van tu xoay sao cho 14 dOng hoan toan nam
ngoai khe céc 14 tinh, nham c6 dién tich d6i Ung xap xi bang khong, thi lic d6,
tu di€n c6 dién dung nhd nhat, goi 1a dién dung sét. TU xoay thuOng diing
trong mdy thu thanh hodc may tao dao dOng d€ dat dugc tan s cOng hudng.
b. TU tinh chinh hay la tU bdn chuén:

ThuOng ding d€ chinh dién dung cla tu dién, nham dat dugc tan sO
cOng hudng cla mach. Nhiing tu nay thuOng c6 tri s6 nhd va pham vi bi€n
d0i hep. Ngu0i ta chi tic dOng tGi tu tinh chinh khi 18y chudn, sau d6 thi cO
dinh vi tri cUa tu.

c. Tu dién dién phan:

C6 nhimg dac tinh khic v&i tu khong phan cuc. TU c¢é cdu tao ban dau
gbm c6 hai dién cuc dugc phan cich bang mOt mang mOng cla chat dién
phan, & giai doan culi cling, ngUdi ta dung mOt dién 4p dat 1én cic di€n cuc
c6 tac dung tao ra mOt mang oxyt kim loai rat mOng khong dan dién. Dung 1-
uong cla tu ting 1én khi 18p dién mdi cang mOng, nhu vay c6 thé ché tao tu
dién c6 di€én dung 16n véi kich thudc nhd. Do tu di€én di€n phan dugc ché
tao c6 cUc tinh, tuong Ung v3i cUc tinh ban ddu khi hinh thanh 16p di€n moi,
cUc tinh nay dugc d4anh ddu trén than cla tu. Néu ndi nguoc cuc tinh c6 thé
lam ph4 huy 16p di€én mdi, do d6, tu s& bi hdng. MOt han ché khic cla tu
dién di€n phan 12 lugng dién phan con lai sau ldc hinh thanh ban dau sé c6
tac dung dan dién va lam cho tu bi 1o dién.

Chat liéu chinh ding cho tu dién dién phan 12 nhom va chat di€n moi 1a
bOt dung dich di€n phan. Tu di€n di€n phan c6 dang hinh Ong dat trong vO
nhom. Nhing tu di€n phan loai mGi c6 khad ning dat dugc tri sO dién dung
16n v&i kich thu@c nhd. Pham vi tri sO di€n dung tUr 0,1 #F dén 474 F vGi cO
rat nhd va t& 1#F dén 47004 F, tham chi 16n hon. Dién d4p mOt chi€u lam
vi€c cla tu di€n dién phan thudng thap tUr 10V dén 250V hodc 500V, mOi tu
dién di€én phan déu c6 dung sai 16n va it khi chon tri sO t&i han.

d. Tu dién polistiren:
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Tu dudc ché tao tir 14 kim loai xen v&i 18p di€n moi 12 mang mOng
polistiren, thuOng polistiren bao bQc tao thanh 18p cach dién. Loai tu dién nay
¢ tOn that thdp & tan sO cao (dién cAm thap va dién trd ndi ti€p thap), d
On dinh va d0 tin cdy cao. Pham vi gi4 tri ti 10pF d€n 100000pF v3i dung sai
khodng #1%. TruOng hop tu c6 dang Ong vGi chi€u dai xap xi 10mm x 3,5
mm dOng kinh, thOng cho tri s& dién dung 16n hon. Loai tu di€n nay duogc
dung cho cdc mach di€u chinh, mach 10c, mach tan s6 FM va cic mach di€u
khié€n khdc c¢6 yéu cdu dO chinh xdc, d0 tin cdy va dd On dinh cao va tOn that
thap.

e. TU polycacbonat:

Loai tu nay dugc ché tao dudi dang tadm hinh ch(f nhat d€ c6 thé cam
vao bang mach in. Ching c6 tri s6 di€n dung 16n tGi 1#F véi kich thudc rat
nho, tOn hao thap va dién cdm nhd. Tu di€n polycacbonat thudng dugc thi€t
k€ dac bi€t va dung cho mach in vdi kich thdc xap xi 7,5 mm x 2,5 mm
khodng cach chin 1a 7,5 mm.
3.CuOn day
Muc tiéu:

- Trinh bay dugc cau tao, ky hi€u cla culn day.
- Xéc dinh dugc gia tri cUa cdc culn day.

3.1. Cau tao, ky hiéu, phan loai:

a. C4u tao, ky hiéu

Cubn cdm gdm mOt sO vong day quan 1ai thanh nhi€u vong, diy quan
dudgc son emay cich dién, 16i cuOn diy c6 th€ 1a khong khi, hodc 1a vat liéu
dan tU nhu Ferrite hay 15i thép kY thudt .

KR

Hinh 1.29 CuOn dAy 16i khong khi  Cu®n day 16i Ferit

L1 L2 L3 L4
Ky hiéu cubn diy trong so do:
L1 1a cu®n day 156i khong khi,
L2 1a cuOn day 15i ferit,
L3 1a culn day c6 16i chinh
L4 1a cubn day c6 161 thép ky thuat
b. Phan loai va Ung dung
- CuOn cdm am tan:
La cun day quan trén 16i sat ttr. Cudn day c6 nhi€u vong d€ cé dién
cam L 16n.
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Ung dung: Dung trong cdc mach ndn dién ( ding lam bd 10c) va trong
cdc mach dién xoay chi€u am tan .

- CuOn cdm cao tan:

Culn cdm cao tan c6 sO vong diy it hon cubn cdm am tan va dugc
quan trén Ong s , nhua cach dién , bén trong khong c6 16i hodc c6 16i bang
chat ferit .

Ung dung : Dung trong mach cao tan , trung tan cUa mdy thu phat vo
tuyén
3.2. Céc thong sO ky thudt, tinh chat cong dung
a. Nhing thong s6 c0 ban cla cudn cam

- Dién cdm: Dién cdm cla cudn diy phu thulc vao kich thudc, hinh
d4ng, sO vong diy. SO vong diy cang 16n thi dién cdm cang 16n. Ki hiéu: L;
don vi henry (H) - Dién khang (cAm khang): MOt cuOn day c6 dong dién chay
qua s€ sinh ra mOt tU truOng. N€u gi4 tri cUa dong dién thay d6i thi cuOng dd
thi truOng phét sinh tU cudn diy ciing thay d0i gy ra mOt sUc dién dOng cdm
Ung (tU cdm) trén cudn day va cé xu thé doi 1ap lai dong di€n ban dau. MOt
culn diy trong mach dién xoay chi€u sé& cé di€n tréd mOt chi€u binh thuOng
cUa né tao ra cOng thém dién trG do di€n cdm (dién trd xoay chi€u).

Trd khéang cUa culn day : Z;, = Ry + j2fL

Khi tin hiéu cé tén sO th@p tdc d0ng thi dién trd tOng cOng cla cudn
day tuong dbi nhO va khi tan ting 1én thi gid tri nay sé ting ty 1€ vdi tan sO .

- Hé s6 pham chat: MOt cudn cdm c6 chat lugng cao thi tOn hao niing
luong nhd. Mubn nang cao hé s& phdm chat dung 16i bang vat liéu dan tu
nhu: ferit, sat cacbon...sO vong ddy quén it vong hon .

- Dién dung tap tan: Nhiing vong diy quan va cic 18p diy tao nén moOt
dién dung va c6 th€é xem nhu mOt tu dién mdc song song v6i cudn cam .
Pién dung lam gidm chat lugng cudn diy. Khac phuc bang cich quén t0
ong,phan doan.

b. Tinh chét, cong dung

- Tinh chat nap, xa. CuOn diy nap ning luong: Khi cho mOt dong dién
chay qua cuOn diy, cudn diay nap mot ning lugng dudi dang tU truGng dugc
tinh theo cong thUc

W=LI%/2

W - ndng 1UuOng ( June )
L-HésOtuwcdm (H)
I - dong dién.
- Cong dung.
Diing d€ tao ra cdm Ung dién tU.
Dién cdm L: Pac trung cho kha ning cdm Ung manh yéu.
Pon vi do di€én cdm la H (Henri). 1uH = 10°mH = 10°H.
Khi s dung culn diy phdi luu y dén su chiu dung dong dién di qua né.
Né€u dong di€n 16n tiét di€n day ciing phdi 16n.
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3.3. Cach mac cudn cam:

a. Mac noi tiép:
- b6i v&i dong mOt chi€u thi cudn cdm coi nhu ddy dan
- b6i véi dong dién xoay chi€utacé: L L, L,

b. Mac song song:
- b6i v&i dong mOt chi€u thi cudn cdm coi nhu ddy dan

L1 .L2

L L,

3.4. Poc mi ky tu d€ xac dinh tri s6 cUa dién cam
- Céch doc tri sO.

- b6i vGi dong di€n xoay chi€u ta cé: L

Séthe 3 Senhon

Senhon Sajse
Sethe 2
Setho !

Vi nhimg cudn day ky hiéu bang cdc chdm mau, thi cich doc ciing gibng
nhu dién tr@ va don vi tinh 1a uH
4.Bié€n ap
Muc tiéu:
- Trinh bay dugc cau tao, ky hi€u cla bién 4p.
a. Bién dp cdm Ung
Tac dung: - Bién dGi dién 4p va dong dién xoay chiéu.
- PhGi hop tré khang gilra bén so cap va th( cép.

Néu c6 mOt dong dién xoay chi€u di qua cuOn diy sé€ sinh ra mOt tu
truOng bi€n doi.

Ta dat cudn day th(& hai trong tU truOng cudn day th( nhat thi trong
culn diy th(r hai xudt hién dong dién, goi 1a dong di€n cdm Ung. Dong di€n
trong cuOn day th( hai bi€n d6i nhu dong di€n trong cuOn diy th( nhat sinh
ra né, dé 1a hién tugng cdm Ung dién tU. Hai cuOn diy cang sit nhau thi hi€én
tuong cdm Ung dién tU cang manh. Hi€n tugng cdm Ung dién tU rdt manh
khi quan cd hai cuOn dy trén cing mot 16i sat tur

Nguyén ly lam viéc cUa MBA ciing dua trén hi€n tugng cdm Ung di€n
tu.

Né€u nl 1a sO vong diy culn so cap,U1 1a dién 4p vao cubn so cap, n2
sO vong day cudn th(r cdp, U2 1a dién 4p ra G cubn th(r cdp. Ta c6 ti sO bién
ap:

K =nl/n2 =U1/U2 = 12/11 .

Trong dé: I1 14 dong dién so cap, 12 12 dong di€n th( cap.

Néu : K>1 (U1>U2) la bién dp gidm 4p .

K<1 (U1<U2) 1a bién 4p ting 4p .

b. Bién dp trung tan
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cuion sd cap

xuyvén Ferit

cudn thir cap

Hinh 1.30 Cau tao cUa bién ap trung tan

Bi€n 4p trung tan c6 cudn sO cap va th( cdp, 16i dung thuOng 1a ferit hinh
xuy€n hodc doan ferit ngan.

Ung dung: dung d& phdi hop trd khang ghép gilta hai tAng cla mdy thu.
c. Bién dp am tan

- Bi€n 4p nOi tang(ddo pha): Bi€n 4p nay dung d€ phGi hop trd khang
ra cUa tang trudc cao vGi trd khang vao cUa tan sau thdp d€ nang cao d0
khuéch dai clla mach.

- Bién 4p ddo pha ciing 12 bi€n 4p nbi tang ma cudn th cap c6 di€m ra
G gilra, ding d€ ddo pha va kich thich transistor G tang cong sudt day kéo.

- Bié€n 4p ra phdi hgp trd khing ganh cla transistor cong sudt va trd
khang loa dua cong sudt ra loa .Bi€n dp ra tang don c6 4 dau day ra, tAng day
kéo c6 5 dau ra.

L i
. the' cdp 50 cdp thif cap
50 cap
L i
a/ Bién 4p nOi tang b/ Bién 4p ra
THUC HANH
Phéan biét, doc tri sO cac loai linh kién thu dong
1. Chudn bi dung cu, thiét bi, vat liéu
STT Loai linh kién S6 luong
1 Pién tr& c4c loai 200
2 Tu dién céc loai 100
3 CuOn day céc loai 50

2.Trinh tu thuc hién
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Cac budc cong viéc

NOi dung

Yéu cau ky thudt

Budc 1: Phan biét cic
loai linh kién thu dbng
v0i nhau

Nhat riéng céc loai linh
kién cung chlng loai,
cung nhém v@i nhau

- Piing chlng loai
- Diing nhém linh kién

Budc 2: Doc gi4 tri dién
tr&

Doc cic thong sO, ghi
gid tri dién trd vao
phiéu thuc hanh s0 1

- X4c dinh ding dién trd
c6 trén phi€u thuc hanh

- Ghi chinh x4c thong s0,
gid tri

Budc 3: Poc gia tri tu
dién

DPoc cic thong sO, ghi
gid tri tu dién vao phi€u
thuc hanh sO 1

- Xéc dinh ding tu dién
c6 trén phi€u thuc hanh

- Ghi chinh x4c thong s0,
gia tri




34

DY

PHIEU THU'C HANH

POC THONG SO VA GIA TR| LINH KIEN

THU DONG

1. PBién tré

gl Ny

......................................

R= R=
I E|||| | :}j m
R= e R=
( {:m .i}ﬁ — |5
Bo Tim Vang MNhibac
R= oo | e,

E
2

R: ............................... R: ...............................
Mﬁ )
i i
S Ro= i,
2. Tu dién
C C C




35

>
(=}
e}
L
=
]
=}
—

>

=t

[

5

- —ly LOO0KF 25V ey
S

..............

.............

BAI TAP

1.Cau héi nhi@u lua chon:
Hiy lua chon phuong 4n ding d€ trd 10i cdc ciu hoi dudi diy bang
céch t6 den vao 6 vudng thich hop:

TT

No&i dung cau hoi

b

d

1.1

Pién trd co tinh chat gi?
a. Dan dién DC
b. Dan dién AC
c. Dan dién DC va AC.
d. Khong cho dong dién di qua.

O

O

1.2

Trong mach dién, dién tréd 1am nhiém vu gi?
a. Giam 4p.
b. Han dong.
c. Phan cuc.
d. C4 ba yéu tO trén.

1.3

Cin cU vao diau d€ phan loai dién tro?
a. Cau tao.
b. tinh chat.
c. Cong dung.
d. Cap chinh sic.

1.4

Pién trd mac ndi tiép co tinh chat gi?
a. Ting gid tri
b. Gidm gi4 tri
c. Gi4 tri khong thay d6i.
d. Cé ba déu sai

L5

Pié€n tréd mac song song co tinh chat gi?
a. Tang gia tri
b. Gidm gi4 tri




36

c. Ting cong sudt
d. C4 ba déu ding

1.6

Thong thudng ngudi ta mac di€n trd song song
dé lam gi?

a. Ting cong sudt chiu tai

b. Gidm gié tri dién trd trén mach

c. Tiang dién tich tod nhiét trén mach

d. C4 ba di€u trén

1.7

Pién trd c6 thong sO ki thudt co ban nio?
a. Tri sO
b. Sai sO
c. Cong sudt
d. C& ba diéu trén

1.8

Bi€n trd trong mach dién dung d€ lam gi?
a. Thay d0i gi4 tri cUa dién trd.
b. Thay d6i dién 4p phan cuc
c. Thay d6i dong phan cuc
d. Cd ba déu sai

1.9

Trong ki thudt bién trd than ding dé lam gi?
a. Han ché dong dién qua mach
b. Gidm dién 4p cung cdp cho mach
c. Phan cuc cho mach dién
d. Cd ba diéu trén.

1.10

Trong ki thudt bién trd diy quan dun dé lam gi?
a. Han ché dong qua mach dién.
b. Gidm dién 4dp cung cap cho mach dién
c. Phan cuc cho mach dién
d. GOm a,b

1.11

Tu dién c6 tinh chat gi?
a. Ngiin dong mOt chiéu
b. Ngin dong xoay chi€u
c. Ca a,b diing
d. Ca a,b sai

1.12

Trong ki thudt tu dién duoc chia lam may loai?
a. Phan cuc
b. Khong phan cuc
c. ThuGng
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d. Gém a, b.

1.13

Tu mac ndi ti€p cé tinh chat gi?
a. Ting tri sO
b. Gidm trj sO
c. Khong thay dGi
d. Tat ca déu sai

1.14

Tu mac song song c6 tinh chat gi?
a. Tang tri sO
b. Gidm tri sO
c. Khong thay d0i
d. Tat ca déu sai.

1.15

Trong thuc té thong théng ngudi ta mac tu theo
cach nao?

a. Mac n0i ti€p

b. Mac song song

c. Mac hbn hop

d. Tat ca céc cach trén

1.16

Tu dién c6 nhiing thong s6 co ban nio?
a. Tri sO
b. Dién 4p lam viéc
c. Cap chinh x4c
d. Tat ca cic yéu tO trén.

1.17

Cudn cdm cé tinh chat gi?
a. Ngédn dong DC
b. Ngédn dong AC
c. Ca a, b diing
d. Ca a, b sai

1.18

H@ sd tir cdm clia cudn cdm phu thudc vio yéu
t0 nao?

a. SO vong day.

b. Phdm chét 16i

c. Ki thuat quan.

d. C3 ba diéu trén.

1.19

C6 may hinh thic ghi tri s linh kén thu ddng?
a. Ghi truc tiép.
b. Ghi bang vong mau.
c. Ghi bang ki tu.
d. C4 ba céch trén.

1.20

Cach ghi tri sO linh kién thu déng dua vao dau?
a. Gia tri cUa linh kién.
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b. Kich thudc cUa linh kién.
c. Hinh dang cUa linh kién
d. Cau tao cla linh kién.

2.Bai tap vé ki hiéu quy udc, dac tinh ky thudt cla céc linh kién thu
dong.

Bai 1: Trinh bay ki hi€u quy udc cla: Pién trd, Bién trd, dién trd
nhiét, cic loai tu di€n va cuOn cdm trén so d0 mach nguyén 1y.

Bai 2: Trinh bay cdc dac tinh kY thuat cUa dién trd, tu dién: cic dac
tinh trén c6 ¥ nghia nhu thé nao trong cong vi€c clia ngudi thg stra chita.

Bai 3: Trinh bay ki hi€u cUa cdc loai cuOn cdm, bi€n 4p trén sO do
nguyén 1y.

Bai tap vé quy ludt mau quy Udc va doc gid tri cla dién trd, cubn cdm, tu
dién.

Bai 4: Gié tri cac dién rd 12: 220 ; 1k ;56k ;120k ;1M cho
bi€t th( tU cdc vach mau trén than di€n trd tuong Ung v3i céc gid tri trén.

Bai 5: Trinh bay cdc quy dinh ky ma s6 bi€u dién tri sO tu dién, cich
doc trj s6 tu dién, cho mOt vai vi du cu thé Ung vGi moi loai trén.

Bai tap vé nhan dang va xdc dinh chat lugng céc linh kién thu dOng

Bai 6: Trinh bay cich nhan dang va xdc dinh chat lugng cUla céc loai
bi€n trd bang VOM.

Bai 7: Néu ¢6 2 linh kién thu dbng c6 hinh d4ng bén ngoai khi quan st
bang mat ta chua nhan dang chinh xdc dudc 12 loai linh kién gi; mubn xic
dinh dugc chinh xdc dugc cdc linh ki€n trén ta phdi dung phuGng phdp nao?

Bai 8: Cho s0 d6 nhu hinh vé , gidi thich hoat dOng cUa cic sO dO khi
cong tac S cling déng @ vi tri 1 va ciing déng & vi trf 2.

;

§
| R

C

Bai 9: Khi hé sO vong diy n cUa bi€n 4p 16n hon 1 thi bién 4p:
- La loai lam ting dién 4p vao hay 1am gidm dién 4p vao?
- La loai 1am tidng dong di€n vao hay lam gidm dong di€n vao?
Bai 10: Khi dd c6 san dién trd gid tri 2,2 k , nhung trong mach dién
thuc t€ can dién trG cé gid tri sau:
a. 1,4k
b. 2,4k
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Hiy chon dién trd b6 sung dé dat dudgc gia tri mong muOn trén va néu
cdch mac chiing( can Iuu y phdi chon dién tr@ bG sung phit hop véi gid tri
dién trd c6 trong thuc té).

Bai 11: Gi4 tri dién dung tuong dudng cUa mach sé thay d6i nhu thé no khi:

a. Mac song song cic tu dién?

b. Mac n0i ti€p cic tu dién?

c. Vlra mac nGi ti€p vira mac song song?

BAI 2
LINH KIEN TiCH CUC
MA BAIL: MP14-03

Muc tiéu:

- Hiéu dugc nguyén 1y hoat dOng cdc linh kién tich cuc

- X4c dinh dudc chan céc linh kién tich cuc

- Xéc dinh dugc linh kién con tOt hay hdng.

- Rén luyén tinh chinh xdc, khoa hoc.

NOi dung chinh:

1.Chat ban dan

Muc tiéu:

- Trinh bay dudc céc tinh chat cla chat ban dan.
1.1.Chat ban dan nguyén chat va tap chat

D3 tU 14u, tuy theo tinh chat cUa vat chat, ngudi ta thuOng chia vat chat
1am hai loai 1a chat dan dién va chat cach dién. TU dau thé ky truéc ngudi ta
da chi y dén chat ban dan dién (g0i tat 1a chat ban dan).

Dinh nghia: cht bdan dan la chdt cé dac tinh dan dién trung gian gilta
chdt dan dién va chat cdch dién.

Su phan chia trén chi c6 tinh chat tuong d0i, vi di€n trd sudt cla chat
ban dan con phu thudc vio nhi€u yéu t0 khic, n€u chi dua vao dién trd suat
d€ dinh nghia thi chua thé bi€u thi day dU céc tinh chat cUa cdc chat ban dan.

Cdc tinh ch@t cUa chat bdn dan:

- Pién trd cUa chat ban dan gidm khi nhiét dd ting, dién trd ting khi
nhiét d6 gidm. MOt cich 1y tudng G khong d0 tuyét doi (- 273°C) thi cac chat
ban dan déu trd thanh cich dién. Pién tré cla chat ban dan thay dGi rat
nhiéu theo dd tinh khiét. C4c chat ban dan hoan toan tinh khiét c6 thé coi nhu
cdch dién khi G nhiét @0 thdp. Nhung néu chi c6 mdt chiit tap chat thi dd dan
dién ting 1én rat nhi€u, thdm chi c6 thé dan dién tOt nhu cdc chat dan dién.

- bién tré cla chat ban dan thay d6i dudi tic dung cUa 4nh sang. C-
UuOng d6 4nh sdng cang 16n thi dién trd cla chat ban dan thay dGi cang 16n .
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- Khi cho kim loai ti€p xdc v&i ban dan hay ghép hai loai ban dan N va
P vGi nhau thi né chi dan dién tOt theo mOt chi€u. Ngoai ra, cdc chat ban dan
c6 nhi€u dac tinh khac n(ra.
1.1.1. Chat ban d&n thuan

Chat ban dan 12 nguyén liéu d€ sdn xudt ra cic loai linh kién ban dan
nhU Diode, Transistor, IC ma ta d6 thdy trong cOc thi€t bi dién t ngay nay.

. . d bién tlr
I i) 2. L
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Hinh 2.1. Tinh th& ch&t ban dan & nhiét dod thap (T = 0°K)

Chat ban dan 14 nhiing chat c6 ddc di€m trung gian gi(ta chat dan dién
va chdt cich dién, vé phuong dién hod hoc thi ban dan 1a nhiing chat c6 4
dién tr & 18p ngoai cling cla nguyén t. d6 12 cdc chat Germanium ( Ge) va
Silicium (Si1)

MOi nguyén tU cUa hai chat nay déu c6 4 dién t& & ngoai cling két hgp
vGi 4 dién tU clia 4 nguyén tU k€ can tao thanh 4 lién k€t héa tri. Vi vay tinh
th€ Ge va Si G nhiét d0 thap 1a cdc chat cich dién.

Néu ta ting nhiét d0 tinh th&, nhiét ning s& lam ting ning 1uUong mot sO
dién tlr va 1am gay mot s6 nbi héa tri. Cic dién t&t & cdc nbi bi gay rOi xa
nhau va c6 th€ di chuyen dé dang trong mang tinh thé€ dudi tic dUHg cla dién
truOng. Tai cdc ni héa tri bi giy ta c6 cic 16 tréng (hole). V& phuong dién
ning 1Ugng, ta c6 th€ néi rang nhi€t ning lam ting ning lUgng cic dién tl
trong ddi héa tri.

Khi ning 1ugng nay 18n hon ning 1ugng cla ddi cam (0,7eV doi vGi Ge
va 1,12eV d6i vai Si), dién t0 ¢6 thé vugt ddi cdm vao dai dan dién va chlra
lai nhitng 16 tréng (trang thi ning IUgng tréng trong dai héa tri). Ta nhan
thdy sO di€n t(r trong di dan di€n bang s0 10 trOng trong dai héa tri.
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Hinh 2.2. Tinh th€ ch&t ban dan & nhiét do cao (T = 300°K)
Né€u ta g0i n 12 mat dd dién tl c6 ning luong trong ddi dan dién va p 1a
mat d6 106 trOng c6 niing 1ugng trong ddi héa tri. Tacén=p =n,
Chat ban dan loai P

E

Dai dan dién | Dién ¥ trong
- " 8 & 8 @ . a )
x4 dar dan dién

Mirc fermi

Dai héa trn ____Lé trong trong

CRCRCNCRCRC! 000 00 O Diisam
G nhiét 46 thép (0°K) G nhiét 46 cao (300°K)

Ta g0i chat ban dan c6 tinh chdt n = p 1a chat ban dan thudn. Thong
thuOng ngUdi ta gdp nhi€u kho khin d€ ché tao chat ban dan loai nay.
1.1.2. Chat ban dan loai N:

Gid s ta pha vao Si thuan nhiing nguyén t& thubc nhém V cla bdng
phan loai tudn hoan nhu As (Arsenic), Photpho (p), Antimony (Sb). Ban kinh
nguyén tU cUa As gan bang ban kinh nguyén t cla Si nén c6 th€ thay thé
mOt nguyén t( Si trong mang tinh th€. Bén dién & cUa As k€t hop vdi 4 dién
t( cUa Si 1an can tao thanh 4 ndi héa tri, Con du’ 1ai mOt dién t& clia As. O
nhiét d6 thdp, tat ca cdc dién t& cUa cdc nOi héa tri déu c6 ning lUOng trong
dai héa tri, trir nhiing di€n t( thUra clUa As khong tao nOi héa tri ¢é niing
luong Ep nam trong ddi cdm va cich day dan dién mOt khdang ning 1ugng
nh® chUng 0,05eV.

Gid sU ta ting nhiét d0 cUa tinh th€, mOt s6 noi héa tri bi giy, ta cé
nhitng 10 trOng trong dai héa tri va nhiing dién t trong ddi dan dién gilng
nhU trong truOng hdp cla cic chat ban dan thudn. Ngoai ra, cic dién t( cla
As c6 ning lugng E;, ciing nhan nhiét ning d€ tré thanh nhing dién & c6
ning lugng trong dai dan dién. Vi thé ta c¢6 thé coi nhu hau hét cic nguyén
t(* As déu bi Ton héa (v3 khdang niing lugng gilta Ep va dai dan dién rat
nh0), nghia 12 tat cd céc di€n tU lic dau c6 ning luong Ep déu dudc ting ning
lugng d€ trd thanh dién t( tu do.



42

EA

Dbién t(r thira cla
. ; — 5: . -i;b- As D&i dan dién
L = trofig ddi cam -~
= - H— g 0,0Se\M
- te00 - ———
L ®|®* ' | K=—=F-
. [E . -F}E . -(Et'fl- 1,12ev DbMﬂFemi ting
. ] . v &n (7 thUra clia
[ . . As
oiSije e(Sie eiSije Dai héa tri &
. . . nhiét d0 T=0°K

Hinh 2.3. Tinh th€ ch&t ban dan & nhiét do cao (T = 300°K)

Néu ta g0i N 1a mat d6 nhling nguyén tU As pha vao (ciing g0i 1a nhiing
nguyén tU cho).

Tacéo:n=p+Np

VGi n: mat dd dién t{ trong dai dan dién.
P: mat do 10 trOng trong dai héa tri.

NgU0i ta ciing chUng minh dugc: n.p = n? (n<p)

n;: mat dO dién t(r hodc 16 trOng trong chat ban dan thudn trudc khi pha.

Chat ban dan nhu trén c6 sO dién t( trong ddi dan dién nhi€u hon sO 16
trOng trong ddi hda tri g0i 1a chat ban dan loai N.

1.1.3. Chat ban dan loai P:

Thay vi pha vao Si thuan mOt nguyén t6 thuGc nhém V, ta pha vao nhiing
nguyén tO thuOc nhém III nhu Indium (In), Galium (Ga), nhdm (Al),... Ban kinh
nguyén tU In gan bang ban kinh nguyén t( Si nén né cé th€ thay th€ mot
nguyén tU Si trong mang tinh thé€. Ba dién t cla nguyén tU In két hgp vGi ba
dién t cla ba nguyén t& Si k€ can tao thanh 3 ndi héa tri, con mOt di€n tlr
cla Si c6 ning Iuong trong dai héa tri khong tao mOt n6i v&i Indium. Gilra In
va Si ndy ta ¢c6 mOt trang thdi ning luong trOng c6 ning 1uong E, nam trong
ddi cAm va cach dai héa tri mOt khodng niing luong nhd chlng 0,08eV.

Néu ta g0i N, 12 mat d0 nhlng nguyén tl In pha vio (con dugc goi 1a
nguyén tU nhan), ta ciing c6: p=n+Nj4

p: mat do 10 trOng trong ddi héa tri.

n: mat d6 dién t{ trong dai dan dién.
NgU0i ta ciing chUng minh duQc:

n.p = n’(p>n)

n;12 mat dd dién t&r hodc 16 trOng trong chat ban dan thudn trudc khi
pha.
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Hinh 2.4. Cau tric mang lién két nguyén tlr cla vat chat
Chat ban dan nhu trén c6 sO 10 tréng trong ddi héa tri nhi€u hon s
dién t(f trong dai dan dién duoc goi 1a chat ban dan loai P.
NhU vy, trong chat ban dan loai p, hat tai dién da s6 12 16 trOng va hat
tai dién thi€u sO 1a dién tU.
1.2.Nguyén Iy hoat ddng cta ban dan
* SU hinh thanh tiép gidp P-N.

Bén dan P T{ﬁ’gﬂﬁ Bin dan N
O OO @'@ ®
@O @o @ @ @ @. C;)) ION tap chét nhan

ION tap chat cho

@O @O @ @ ®.®. L0 trOng

PP >> NP NN >> PN

bién tir

Hinh 2.5 Ti€p giap P-N

TU moOt tinh th€ ban dan dOng nhat bang cic bi€n phap cong nghé khic
nhau ngUQi ta pha tap chat khac loai vao mang tinh thé. Mién giao nhau gi(ra
hai viing ban dan khac nhau goi 1a chuyén ti€p PN. Mb ta két cdu ly tudng
héa cUa chuy€n ti€p PN mo t3 trén hinh 2.5

Xét mo hinh 1y tudng héa chiing ta nhan thdy c6 qud trinh vat ly xdy ra
khi c6 su ti€p xiic gilta hai mién ban dan P va N .

Qua trinh hinh thanh chuyé&n ti€p PN xdy ra nhu sau:

Trong chat ban dan P nOng d0 “16” rat 1én so v&i nOng d0 dién tU con
trong ving ban dan N nbng d0 dién dién t(r 1ai rat 16n so vGi nOng d “16”.
Vi sU mat can bang v€ ndng d0 dOng tU cling loai nén khi c¢6 su lién thong
ti€p xtc” gilra ving P v&i viing N thi cdc dOng tU da sO s€ di chuy€n qua mat
ghép xu hudng dé€ can bang nOng do.

“LO” khuéch tan tU P sang N de 1ai vi tri cii cUa né mOt di€m thua
dién tich Am day chinh 14 c4c ion am & o) viing ti€p gidp bO ti€p xiic bén N.
Nguoc lai véi su di chuyen cla “16”, c4c dién tU lai khuéch tan tU N sang P
va d€ 1ai bén bO N mOt 18p dién tich duong g0i la cdc ion duong.
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K&t qua 1a & ving ti€p xdc di xudt hién hai mi€én di€n tich trai ddu
chfa cic ion cUa cic nguyén tU ban dan da mat di 13 16 trOng hodc dién tU.
Su di chuy&n cUa “16” va dién tr qua mat ti€p ti€p xiic tao nén dong khuéch
tan( I)c6 chiu tir P sang N. Dong khuéch tdn 12 dong chuyén dGi cla cic
dOng tUr da sO tao nén.

&> >
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Hinh 2.6 Su hinh thanh chuy€&n ti€p PN

Vung cha céc ion dudng bén N va ving ch(fa ion 4m bén P ¢c6 d0 day
Xp va Xy. Trong hai mi€n nay khong c6 dOng t& Am duong nén con goi 1a
mién ngheo dOng t0. PO day cla X, va Xy ting dan, nhung dén mot lic nao
d6 (khi P va N can bang v€ nOng d0) thi dd rOng X, va Xy khong ting nita va
cO dinh 1ai day 1a chuyén ti€p PN da hinh thanh xong. Cung v&i su xuat hién
cUa dong khuéch tdn con c6 sU xudt hi€n cla dong troi.

Do gi(ta hai bén cUa chuy&n ti€p hinh thanh hai 18p dién tich (tinh) tréi
dau (hinh 2.6) nén gilta chiing xudt hién moét di€én truOng ti€p xtc (Ey) va
hi€u dién thé ti€p xic (Uy) c6 chi€u tU N sang P.

Dién trudng ti€p xic Ey tdc dOng 1én dOng tU thi€u sO( di€n t( trong P
va “10” trong N)., 1am ching chuyén dOng qua mat ghép, dong trdi xudt hién.
Vay qu a mat ghép c6 hai dong chuyén ddng ncgugc chi€u nhau(ly, c6 chi€u
tU P sang N, I, c6 chi€u tU N sang P) liic ddu I , 16n I,;; nhd sau d6 I, gidm
dan va I . tang dan. Khi tri tuyét déi cla I, béng Ioi Idc nay t6ng dong qua
mat ghép bang khong.

Pay chinh 12 thoi di€ém mat ghép cin bang d0 rOng cla mi€n ngheo
dOng tU khong ting nira.

Lic nay ching ta coi chuyén ti€p PN dugc hinh thanh xong. Trang thai
can bang cla chuyén ti€p PN( | Il = | Il va hai dau chuyén ti€p d€ hd cuc)
dugc thi€t 1ap khi chuyén ti€p PN da hinh thanh xong. N€u nhu ltic nay chiing
ta phd v& mOt trong hai di€u kién cUa trang thdi can bang thi PN r0i vao trang
thai khong can bang.

O trang thdi can bang hay khong cAn bang cic ddc trung, tinh chat va
tham sO cUa PN sé bi€n dGi va khac nhau.

2.Diod
Muc tiéu:
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- Trinh bay dugc cdu tao, ky hi€u va ddc tuyén cla diod.
2.1.Cau tao, nguyén ly, dac tuy€n clia mat ghép mat P-N
2.1.1 Cau tao - ki hiéu

Diode ban dan (semiconductor diode) 12 dung cuU ban dan c6 mOt mbi noi
P- N. TU mau ban dan 10ai P ti€p xuc kim loai dua chan ra (cuUc ra) anode (A:
cUc duong). Mau ban dan 10ai N ti€p xtic kim loai dua chan ra cathode (K:
cUc am). Bén ngoai ¢6 boc bdi 16p plastic.

C6 nhi€u cong nghé ché tao: cay ion, khu€ch tan chat kich tap vao ban
dan c6 tap chat loai ngugc 1ai, kéo 18p epitaxy,....
Vi du: M6t diode c6 thé tao ra bang cich bat dadu vGi mau ban dan loai N ¢6
pha tap
chat Nd va chuyén dGi c6 chon 1oc mot phan cla mau bdn dan thanh loai P
bang cich thém céc tap chat nhan dién t& c6 Na > Nd. Di€m ma vat liéu thay
d0i tUr loai P sang loai N dugc goi 14 ti€p xic luyén kim (m0i ndi luyén kim)
(metallurgical junction). Mau ban dan loai P ti€p xtdc kim loai dua ra cuc
anode (A). Mau ban dan loai N ti€p xtic kim loai dua ra cuc Cathode (K).

Anod Cathode A K
noae P \I -

(a)
A: Anode: cUc duOng
K: Cathode: cuc am
2.1.2. Nguyén li hoat dOng
Ta c6 th€ cap dién d€ diode 3 mOt trong nhiing trang théi sau:
VA > VK: VAK > 0: diode phén cUc thuan.
VA = VK: VAK = 0: diode khong phan cuc.
VA < VK: VAK < 0: diode phan cuc nghich.

a. Phan cuc thuan
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Phan cuc thudn diode: ta ndi A v&i cuc duong cla ngudn, K véi cuc am

cla nguOn. Pién tich am cUa ngudn ddy dién t trong N vé 18p ti€p xiic.

Pién tich duong cUa ngudn ddy 10 trOng trong P v& 18p ti€p xiic, lam cho

ving khi€m khuy€t cang hep lai. Khi luc ddy du 16n thi dién t0 tU ving N

qua 18p ti€p xc, sang ving P va dén cuc duong cla nguln....Luc day dd 16n

1a lic diode c6 VAK dat gid tri Vy, lic nay diode c¢6 dong di€n chay theo

chi€u tUr A sang K.

Vy dudc goi la dién thé nguGng (di€n thé thém, dién thé mag).

P&i v&i loai Si ¢6 Vy = 0,6 V (0,7 V); Ge ¢6 Vy=0.2 V.

b. Phan cuc nghich

1—Gd—ﬂ-+.—h0—h
‘-—D‘q—‘j -+'—|~0—|~
—0 0| = e—p o—»

|

a

Vbe

Phan cuc thudn diode: ta n6i A v&i cuc am cUa ngudn, K véi cuc duong
cUa nguon. Pién tich 4m cla nguOn sé& hiit 10 trOng cla ving P, dién tich
duong cUa ngubn s€ hit dién t cla ving N, 1am cho dién t( va 16 trOng
cang xa nhau hon.  Ving khi€m khuy€t cang rOng ra nén hi€n tugng tii hop
gilta dién t( va 10 trOng cang khé khin hon. Nhu vay, sé khong c6 dong qua
diode. Tuy nhién, & mo6i viing ban dan con cé hat tai thi€u s6 nén mot sO rat
it dién tr va 10 trOng dugc tdi hop tao nén dong dién nhd di ti N qua P g0i 12
dong nghich (dong ri, dong r0). Dong nay
rat nhd c¢G vai nA. Nhi€u trulng hgp coi nhu diode khong dan dién khi phan
cUc nghich. Ting di€n dp phan cuc nghich 1én thi dong xem nhu khong dGi,
ting qua mUc thi diode hu (bi danh thlng). N€&u xét dong dién ri thi diode ¢
dong nho chay theo chiéu tir K v€ A khi phan cuc nghich.

c. Khong phan cuc:
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Khi ta ding ngudn VDC di€u chinh dugc va chinh v€ 0, liic d6 mach cé
VA = VK =0 hay VAK = 0 hodc truOng hgp khic VA = VK = 0 nhung VAK
van bang 0. Liic nay diode khong dugc phan cuc. Vi khong ¢ su chénh 1éch
dién thé nén khong c6 su dich chuy€n cla céc hat tdi nén khong c6 dong
dién.
2.1.3.Pac tuy€n Volt — Ampe

Is: dong nghich bio hoa.

V,: dién thé nguGng.

Vg: dién thé danh thlng.

k: hang s6 Boltzman, k = 1,38.10% J/’K

T: nhiét d6 tuyét d6i cQa chat ban dan, G nhiét dd thudng T = 300°K.

Op = kT _ 0,025V =0,026 V=26 mV

q

2.2.Tinh phan cuc ctia Diod
Phan cuc thudn:
Viy Vo
0,026

7 0,026 _
Vp>0 =" i1, =le

Khong phancuc:
Vi

Vp=0=e"" =]l = Ip=I(1=-1)=0
Phén cuc nghich:
Vi

Vp<0 =e"« 1 = =l (-1)= -Ig

Da&u (-) chi chiéu dong di€n qua diode khi phan cuc nghich ngugc véi
chié}l dong dién qua diode khi phan cuc thuan.
2.3.Ung dung diod
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* Mach bao ngudn DC

» -
LED ‘

N
I
]
mfp”
AN
A

Khi st dung LED diéu quan trong 13 phdi tinh di€n trd n0i ti€p v6i LED
c6 tri sO thich hop d€ tranh dong di€n qua LED qu4 16n s€ 1am hu LED. Pién
tr® trong mach bdo ngudn DC dugc tinh theo cong thic:

R = Vac - Vzm
ELED

* Mach b4o ngudn AC

Trong mach bdo ngudn AC, LED chi sdng khi dugc phan cuc thudn bang
ban ki thich hgp, khi LED bi phan cuc nghich thi diode D dugc phan cuc thuan
nén dan dién d€ gilr cho mUc dién 4p ngugc trén LED 1a Vp = 0,7V tranh hu
LED. Dién tré trong mach bdo ngudn AC dugc tinh theo cong thifc:

R = Vie =Viep
Iy,

LED dugc Ung dung nhi€u trong cidc mach dién t(: mach bdo vé thiét
bi, mach quang bdo, mach deén trang trf, mach d6 chdi, mach ki€m soat dién
4p cho xe hoi,....dac biét

LED dugc tich hop thanh nhi€u dang dén rat dep va tién 10i. Tubi tho
cla LED cao hon béng dén thuOng, tiy loai LED ma ta c¢6 ddc trung chi€u
sang khac nhau.

Dang béng den Ung dung LED.
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Ma tran LED.

Ngoai ra, LED phit ra tia hGng ngoai (IRED) dung d€ truyén tin hiu trong
cic b ghép quang, doc tin hi€u, mach di€u khi€n tU xa,...
LED bdy doan c¢6 loai anode chung va loai cathode chung. Hién nay LED
bdy doan dugc dung nhi€u trong céc thi€t bi hién thi s0.

LED bdy doan 1a tap hop tim LED dudgc ché tao dang thanh dai sap x€p
va dugc ki hiéu béng tdm ch{r cdi la a, b, ¢, d, e, f, g, p. Phan phu cUa LED
bdy doan 1a mOt cham sing p d€ chi ddu phdy thap phan. Dau chdm nay la
mét LED p tuong Ung dugc phit sang. Khi cho cic thanh sing vGi céc sO
lugng va vi tri thich hgp ta c6 nhiing chit sO t&r 0 d€n 9 va nhitng chif ci tir A
dénF.
3.Transistor ludng cuc BJT
Muc tiéu:

- Trinh bay dugc cdu tao, ky hiéu va ddc tuy€n cla transistor BJT.
3.1.Cau tao, nguyén ly, dac tuy€n ctia BJT
3.1.1.Cau tao

Transistor 12 mOt linh kién ban dan bao gbm ba 16p ban dan véi cic ban
dan P va N xen k& nhau. Ty theo sU sap x€p clla mi€én N va mi€én P ma ta c6
hai loai Transistor PNP (thuan) va NPN (nghich) nhu hinh vé.

Transistor c6 ba cuUc: cUc phat ki hi€u 1a E( emito), cUc gOc ki hiéu 13 B(
bazo), cuc gbp ki hiéu 1a C( colecto)
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Emita Colect 3 C
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Baz-
Hinh 2.17. M6 hinh c@u tao cla tranzito BJT
a. tranzisto NPN; b. Tranzito PNP (Ki hi€u quy udc cla ching)
M0 ta cau tao d€ phan tich BJT theo ché d0 céc diot (e) va (f)

Mién P th( nhat cla tranzito PNP (vdi tranzito NPN 12 mién N) dugc
20i 12 mién emitd, mi€én nay dugc pha tap chat v&i nOng d0 16n nhat, né
déng vai trdo phét xa cdc hat dan (106 trOng hodc dién tl) dién cuc ndi vGi
mién nay dugc goi 1a cuUc emito, ky hi€u 1a E. Mién N (vGi tranzito NPN 1a
mién P) dugc goi 1a mi€n baso, mi€n niy dugc pha tap chat it, d0 rOng cla
n6 rat nhd so vGi kich thudc toan bd tranzito, mi€n basd déng vai trd truy€n
dat hat dan, dién cuc n6i v4i mién nay dudc g0i 1a cuUc baso, ky hiéu 1a B.
Mién P ti€p theo (vGi tranzito NPN 12 mién N) dudgc g0i 1a mién colectO,
mién nay dugc pha tap chat it hon mién emitd nhung nhiéu hon mién baso,
déng vai trd thu gom cdc hat dan, dién cuc ndi véi ndi véi mi€n nay goi Ia
cUc colectd, ky hiéu l1a ch(r C.

V@i cdu triic nhu vay, tranzito bao gdm hai chuyén ti€p PN, chuyén
ti€p PN gilta emitO va baso dudc goi l1a chuy€n ti€p emitd, chuyén ti€p PN
gilta basO va colectd dugc goi la chuyén ti€p colectO.

3.1.2.Nguyén ly hoat dOng.
a. Xét Transistor loai NPN
* Thi nghiém 1:

Cuc E n0i vao cuc am, cuc C nbi vio cuc duong clla ngudn DC, cuc B
d€ ha. (hinh 2.18a)

N P N
SR ON [® o ONSNRO;
m JORECH SR EoRgic¥ So0
> %5 0o Yo
— IB o—>
—i | ie

Hinh 2.18a



51

Trudng hdp nay dién tl trong ving ban dan N cla cuc E va C, do tic
dung cUa luc tinh di€n sé€ bi di chuy€n theo hudng tur cuc E vé cuc C. Do cuc
B d€ hd nén dién t( tir viing ban dan N cla cuc E khong th€ sang ving bén
dan P cUa cuc B nén khong c6 hién tugng tdi hgp gilta dién t& va 16 trOng do
do6 khong ¢6 dong di€n qua trasistor.

*Thi nghi€m 2

Mach thi nghi€ém giGng nhu thi nghi€ém 1 nhung cuc B n6i vao mOt

dién thé duong sao cho Vg >Vgva Vg <V (hinh 2.18b)

N P N

Hinh 2.18b

Trudng hop nay hai ving ban dan P va N cla cuc B va cuc E giOng nhu
mot diode( g0i 1a diode BE) dugc phan cUc thudn nén dan dién, dién t{r tlr
ving ban dan N cUa cuc E s€ sang viing ban dan P cUa cuc B d€ tdi hgp 10
trOng. Khi d6 viing ban dan P cla cuc B nhan thém dién t nén c6 dién tich
am. Cuc B n0i vao dién thé duong cUa nguOn nén s€ hiit mOt sO dién tlr
trong viing ban dan P tao thanh dong dién I. Cuc C nodi vao dién thé duong
cao hon nén hit hau hét cdc dién tl trong viing ban dan P sang viing ban dan
N cUa cuc C tao thanh dong I Cuc E n0i vao ngudn di€n th€ 4m nén khi viing
ban dan N bj mat dién t{ s€ hit dién t tf nguOn 4m 1énh thé chd tao thanh
dong dién Ig.

Hinh mii tén trong Trasistor chi chi€u dong dién t di chuy&n, dong
dién quy udc chay ngugc chi€u dong di€n tU nén dong dién I va Ic di tUr
ngoai vao Transistor, dong di€n I di tU trong Transistor ra.

SO 1uong dién t0 bi hit ti cuc E déu chay sang cuUc B va cuc C nén
dong di€n I va I d€u chay sang cuc E.

Tacod: Ig= g+ 1c
b. Xét Transistor loai PNP
* Thi nghiém 3:

D0Oi v&i Trasistor PNP thi dién thé nbi vao cic chan ngudc lai véi
Transistor NPN. Hat tdi di chuy€n trong Transistor NPN 1a di€n t(f xudt phat
tUr cuc E trong khi d6i v&i Transistor PNP thi hat tai di chuyén 12 10 trOng
xudt phat tU cuc E.

Theo hinh Transistor PNP ¢6 C cuc E nGi vao cuc dudng , cuc C n0i
vao cUc 4m cUa ngudn DC, cuc B d€ hd.( hinh 2.19a)
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Trudng hop nay 16 tréng trong viing ban dan P cla cuc E va C, do tic
dung cUa luc tinh di€n sé€ bi di chuy€n theo hudng tur cuc E vé cuc C. Do cuc
B d€ hé nén 10 trOng tU ving ban dan P cla cuc E khong thé sang ving bén
dan N cla cuc B nén khong cé hi€n tugng tai hop gilta dién t(r va 10 trdng do
do6 khong ¢6 dong di€n qua trasistor.

P N P
®@ ol Jo o
E—o@g@ @ ®g®.c—
@ @2 7T e
e IB o—
| L
e Hinh2.19

Trudng hgp nay 10 trOng trong viing ban dan P cla cuc E va C, do tic dung
cUa luc tinh di€n s€ bi di chuyén theo hudng tU cuc E vé cuc C. Do cuc B dé
h3 nén 10 trOng tU viing ban dan P cUa cuc E khong th€ sang viing ban dan N
cUa cuc B nén khong cé hién tugng tii hgp gilta dién t va 106 trbng do d6
khong c6 dong dién qua trasistor.

*Thi nghiém 4
Mach thi nghi€ém giGng nhu thi nghi€ém 3 nhung cuc B n6i vao mOt
dién thé am sao cho Vg <Vgva Vi >V (hinh 2.19b)

Hinh 2.19b

TruOng hop nay hai viing ban dan P va N cUa cuc B va cuc E giOng nhu
mOt diode( goi 1 diode BE) dugc phan cuc thudn nén dan dién, 10 trOng tU
viing ban dan P cla cuc E s€ sang ving ban dan N cla cuc B d€ tdi hgp dién
t(r. Khi d6 viing ban dan N cla cuc B nhan thém 10 tréng nén c6 dién tich
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duong. Cuc B n6i vao dién thé am cla ngudn nén sé hit mOt s6 16 trOng
trong viing ban dan N xulng tao thanh dong dién Iz. Cuc C nbi vao dién thé
am cao hon nén hit hau hét c4c 10 trOng trong ving ban dan N sang viing ban
dan P cUa cuc C tao thanh dong I Cuc E ndi vao nguOn di€n thé duong nén
khi viing ban dan P bj mat 10 trOng nén sé hit 16 tréng tU ngudn ducng 1én
th€ cho tao thanh dong dién I;.

Hinh mii tén trong Trasistor chi chi€u dong 16 trOng di chuyén, dong 10
trOng chay nguoc chi€u dong dién tU nén dong 10 tréng c6 chi€u cing vGi
chi€u dong dién quy Udc, dong di€n Iy va I¢ di tU trong Transistor di ra, dong
dién I; di tU ngoai vao Transistor .

SO 1ugng 16 trOng bi hiit tU cuc E déu chay qua cuc B va cuc C nén
dong di€n I va I d€u cuc E chay qua.

Tacod: Ig= g+ 1c
3.1.3. Pac tuyén cGa BJT

Ves _—/‘ﬂ_

Mach khdo sit dac tuyén cia BJT.
Xét mach nhu hinh v&. V&i VBE 1 hiéu di€n thé gilra cuc n€én B va cuc
phat E. VCE 1a hi€u dién thé€ gilta cuc thu C va cuc phat E.
a. Pac tuy€n ngé vao I;(Vyr) Ung v6i Vi = const

[EE ]

WV Vie

Ddc tuy€n ngd vao cla BJT
Chon ngudn Ve duong xé4c dinh d€ ¢6 V¢ = const. Chinh ngudn Vi d€
thay dGi Vg tU O ting 1én d€n gid tri nhd hon dién thé nguGng Vy thi do dong
Iz ~ 0. Ti€p tuc ting nguOn Vg d€ c6 Ve = Vy thi bat dau c6 dong Iy va Ip
ciing ting theo dang ham s® mii nhu dong I cUa diode phan cuc thudn.
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b.Pac tuy€n truyén dan Io(Vye) Ung v6i Vi = const

P& khdo sit dac tuy€n nay, ta do, chinh nguOn tudng tu dac tuy€n ngd
vao nhung dong thi do I, quan sit xem Ic thay dGi nhu thé nao khi Vg thay
d6i. Ta c6 dac tuy€n truyén dan I«(Vee) c6 dang giOng nhu ddc tuy€n ngd
vao Ig(Vge) nhung dong I¢ ¢ tri sO 16n hon I nhiéu 1an.

Ic =Pl
c. Pac tuy€n ngd ra I.(Vg) Ung v6i I; = const

[ (mA) 4
[g= 60 pA

o= 45 uA

[s= 30 uA

[s= 15 A

Vee (V)

Ho ddc tuyén ngd ra cla BJT

NguOn Vg phan cuc thudn mOi n6i P — N gilta B va E d€ tao dong Iy. Ve
Khi dién th€ Vy<Vy tlUc Vg < Vy thi ¢6 dong Iy = 0 va Ic = 0 mdc dui ¢6 ting
nguOn. Khi dién thé Vg > Vy thi c6 dong I # 0.

Thay d6i Vg d€ I ¢6 tri sO nao d6, ding mdy do, gid st do dugc Iz= 15 pA.
Lic nay gilt ¢ dinh I bang cdch khong dGi Vg, ti€p theo thay d0i Vee — Ver
thay d0i, do dong Ic tuong Ung v&i Vg thay d6i. Ban dau I¢ ting nhanh theo
Vg, nhung dén gid tri ¢G Ic = Pl thi I gdn nhu khong ting mac di hiéu dién
thé Vg ting nhiu.

Mu6n Ic tdng cao hon thi phéi tang Vg dé c6 1 tdng cao hon, tiép tuc thay
d0i Ve d€ do I tuong Ung, ta ciing thdy lic ddu Ic ting nhanh theo Vg,
nhung dén gid tri bdo hoa Ic = s, Ic gan nhu khong ting mac dit Vg van
tang.

Khdo sét tuong tU I«(Vee) G nhiing gia tri IB khic nhau ta ¢c6 ho ddc tuyén
ngo ra nhU trén.

Trén day ta da xét ddc tuy€n cla BIT mac ki€u CE.Ta ciing c¢6 thé xét BJT
mac ki€u khéc:

*BJT mac kiéu CB:

- Pac tuyén ngd vao Ix(Vgs) Ung v&i Ve = const.

- Péc tuyén truyén dan Ic(Vgs) Ung vGi Ve = const.
- Pac tuyén ngd ra Io(Veg) Ung v&i I = const.

*BJT mac kiéu CC:

- Pac tuyén ngd vao Iz(Vec) Ung vGi Vic = const.

- Déc tuyén truyén dan Ix(Vpe) Ung v6i Vi = const.
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- Pac tuyén ngd ra Ix(Vic) Ung v3i Iy = const.
3.2.Ung dung co ban ctia BJT
- BJT lam viéc tan s0 thap.
- BJT 1am viéc tan s0 cao.
- BJT c6 tan sO cat thap.
- BJT c6 tan sO cat cao.
- BIT cong suat nho, tan sO thap.
- BIT cong sudt nhd, tan sO trung binh.
- BIT cong sudt nho, tan sO cao.
- BIJT cong sudt trung binh, tan s6 thap.
- BIT cong sudt trung binh, tan sO trung binh.
- BIT cong sudt trung binh, tan sO cao.
- BIT cong sudt cao, tan sO thap.
- BIT cong sudt cao, tan sO trung binh.
- BIJT cong sudt cao, tan sO cao.
- BIT s6 1aloai BJT c6 két hop thém céic di€n trd & bén trong no.
- BJT xudt ngang trong TV vi monitor vi tinh (sd ngang).
- BJT d4n (gan bé mat) (BJT chip).
- BJT Darlington...
Khi diing BJT, ta can biét mOt sO thong sO cla BIT: Imu, Isma, di€n dp
danh thlng, céng sudt cUc dai cho phép, hé sO khuéch dai dong, tan sb cat,
loai BJT,..., nhing thong sO nay dé dang biét dugc khi tim hiéu, tra c(tu BJT.

] -
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Hinh dang va s d6 chan cla moOt sO loai BIT
BIT c6 chlc ning dac biét 1a khuéch dai tin hi€u nén né dugc dung Iam
phan t0 trong nhi€u dang mach khuéch dai; BIT dugc dung lam nhlng
mach: 6n dp, dao dOng, khéa,...; né6 dugc tich hop theo mOt sa dO nhat dinh
d€ c6 nhimg IC (Integrated Circuit) chuyén dung:

l::‘nlzl2 Out

Hinh dang va s d6 chan clla mOt s0 loai IC
Mach khuéch dai micro dung cho mdy ting am

56K Ugc=24V
 — .
| I | e
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Mach tao dao ddng séng hinh sin
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Mach da hai tu' dao dOng dung tranzito luGng cuc
® Ucc:

L ral

Us, Ny

|
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4. Transistor JFET

Muc tiéu:

- Trinh bay dugc cdu tao, ky hi€u, dac tuy€n cUa transistor JFET.

4.1.Cau tao, nguyén ly, dac tuyé€n clia JFET

4.1.1. Cau tao - ki hiéu

JFET (Junction Field Effect Transistor) dugc g0i 1a FET n0i. JFET c¢6 cdu tao
nhu vé:
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(a) (b)
Cau tao clia JFET kénh N (a), JFET kénh P (b).

Trén thanh ban dan hinh tru ¢ dién trd sudt kha 16n (nOng db tap chat
tuong doi thap), ddy trén va ddy dudi 1an 1uot cho ti€p xiic kim loai dua ra
hai cUc tuong Ung 1a cUc mdng (cUc thodt) va cuc ngudn.

Vong theo chu vi cUa thanh ban dan ngudi ta tao mOt méi ndi P — N. Kim

loai ti€p xiic v6i mau ban dan mdi, dua ra ngoai cuc cOng (clra).
D: Drain: cuc mang (cuUc thodt).
G: Gate: cuc c6ng (cuc clra).
S: Source: cUc nguOn.

Ving ban dan gilra D va S dudgc goi 1a thong 16 (kénh). Ty theo loai ban
dan gilta D va S ma ta phan biét JFET thanh hai loai: JFET kénh N, JFET kénh
P. N6 ¢6 ki hi€u nhu vé:

N C

(a) (b)

Ki hiéu cla JFET kénh N (a), JFET kénh P (b).
Thuc t€, cdu tao cla JFET phUc tap hon. Dién hinh 14 v&i cong nghé
planar — epitaxy, cau triic JFET kénh N nhu hinh vé

S

S0,
,-/-”"/ i
N-Si ‘v’hng
_ nghéo
bé P-5i

Cau triic JFET ché tao theo cong nghé planar.
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Cdc cuc D, G, S déu 13y ra tU trén bé mat cUa phi€n ban dan. Céc ving
N+ dé€ tao ti€p xic khong chinh luu gilta cUc mang, cUc ngudn vGi kénh dan
loai N. Viing P+ déng vai trdo cuc cOng. LOp cich dién SiO, d€ bdo vé bé
mat.

4.1.2. Nguyén li v@n chuy€&n

Gilra D va S dat mOt dién 4p Vps tao ra mOt di€n trudng c6 tic dung day
hat tai da sO cla ban dan kénh chay tUr S sang D hinh thanh dong dién Ip.
Dong Ip, ting theo di€n dp Vps d€n khi dat gid tri bdo hoa Ipsg (saturation) va
dién 4p tuong Ung goi 1a dién dp that kénh Vyo (pinch off), ting Vps 16n hon
Vro thi Ip van khong ting.

Gilta G va S dat mOt di€n 4p Vs sao cho khong phan cUc hodc phan cuc
nghich m6i n6i P — N. N&u khong phan cuc mOi n0i P — N ta c6 dong I, dat
gi tri 16n nhat Ipss. Néu phan cuc nghich m6i ndi P — N 1am cho ving tiép
xtc thay d6i dién tich. Pién dp phan cuc nghich cang 16n thi ving ti€p xic
(ving hi€m) cang n& rOng ra, 1am cho ti€t dién cUa kénh dan bj thu hep lai,
dién trd kénh ting 1én nén dong dién qua kénh I, gidm xubng va ngugc 1ai.
Vs ting d€n gid tri Vpo thi I, gidm vé 0.
4.1.3.Pac tuy€n clia JFET

Rp §

Ve

: -

Mach khdo sit dac tuy€n ctia JFET.

Khdo sit su thay d0i dong thodt I, theo hi€u dién thé Vpg va Vs, tU d6
ngUOi ta dua ra hai dang dac tuyén cla JFET. Vps 12 hi€u dién th€ gilra cuc
D va cuc S. Vgs 12 hi€u dién thé gilta cuc G va cuc S.
a.Pac tuy€n truyén dan I,(V¢s) Ung v6i Vs = const.
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Ipss

-Vpo 0 Vi
Pac tuy€n truyén dan cGa JFET.
Gilt VDS = const, thay d6i VGS bang cich thay dGi ngudn VDC, khdo sét
sU bi€n thién cla dong thodt ID theo VGS. Ta cé:

’ Y
[p= IDSS‘ - :.,GS
\ PO J
-Khi Vg =0V, dong di€n I 16n nhat va dat gid tri bio hoa, ki hi€u: Ipss.
- Khi Vs am thi dong I, gidm, Vs cang am thi dong ID cang gidam.
Khi Vgs = Vio thi dong ID = 0. Vpo lic nay dugc goi 1a dién thé that kénh

(nghén kénh).
b.Dac tuy€n ngd ra Iy(Vps) Ung v6i Vs = const.
Ip(mA)
Vge=0V

"»-'rfjg =3V
Ves=-4V
0 Veo Vg (V)

Ho dac tuyén ngd ra clia JFET.
Gilr nguyén Vs 3 mOt tri s6 khong d6i (nhat dinh). Thay dGi Ve va khdo
sat sU' bi€n thién cla dong thoat I, theo Vps.
- Gid st chinh ngubn Vpe vé Ov, khdng thay d&i nguOn Vpc, ta cé Vgs = OV
= const. Thay déi nguﬁn Ve — Vps thay déi - I, thay déi. Po dong I, va
Vps. Ta thé'y lic dau I ting nhanh theo Vps, sau d6 I, dat gid tri bdo hoa, Ip
khong tdng mac du Vps cU ting.
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- Chinh nguﬁn Vipe d€ ¢6 Vgs = 1v. Khoéng thay déi nguﬁn Vbe, tacd Vgs =1V
= const. Thay d6i ngudn Ve — Vps thay d0i — I, thay d6i. Po dong Iy va Vps
tuong l’J‘ng. Ta thé'y lic dau Ip ting nhanh theo Vpg, sau d6 I, dat gid tri bao
hoa, I, khong ting mac di Vps cU ting.
- Lap lai tuong tU nhu trén ta v& dugc ho dac tuy€én ngd ra Ip(Vps) Ung vGi
Vgs =
const.
4.2.Ung dung co ban ctia JFET

Trong kY thudt dién t, tranzito trudng dugc s& dung gan gidng nhu
tranzito IuGng cuc. Tuy nhién, do mOt sO cic Uu nhugc di€ém cUa FET so v&i
BJT di néi & trén, dac biét 12 hé sO khuéch dai thap, ma tranzito truOng
thudng dugc st dung & nhiing mach thé hién dugc uu thé cla ching. Pac
biét trong vi€c tich hop IC thi tranzito truOng dugc Ung dung rat hi€u qua vi
cho phép tao ra cic IC c¢6 d0 tich hgp rat cao (LSI va VLSI). FET dugc dung
khuyé&ch dai vi sai, phat séng RC...

S.Transistor MOSFET
Muc tiéu:
- Trinh bay dugc cdu tao, ky hi€u, dac tuy€n cUa transistor MOSFET.
5.1.Cau tao, nguyén ly, dac tuyén cila MOSFET
a.Cau tao cla Mosfet
Khéc vGi BIT, Mosfet ¢6 c8u triic ban dan cho phép di€u khi€n bang dién
4p v@i dong di€n di€u khi€n cuc nhd.

5 G| D

Cau tao clia Mosfet ngugc Kénh N
G : Gate goi 1a cuc cOng
S : Source g0i 1a cUc ngudn
D : Drain g0i la cUc mang
Trong d6 : G 1a cuc di€u khi€n dudgc céch 1y hoan toan v&i cdu tric ban dan
con 1ai bdi 18p dién modi cUc mOng nhung c6 dd cach di€n cuc 16n dioxit-silic
(Sio2). Hai cuc con lai 1a cuc gbc (S) va cuc mang (D). Cuc mang la cUc dén
céc hat mang dién.

Mosfet c6 dién tr@ gilta cuc G v6i cuc S va gilta cuc G véi cuc D 1a vo
cung 16n , con dién trd gilra cuc D va cuc S phu thuc vao dién 4p chénh 1éch
gilta cuc G
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vacuc S (UGS)

Khi di€én 4p UGS = 0 thi dién tr& RDS rat 18n, khi dién 4p UGS > 0 => do
hi€u Ung tUr truOng 1am cho dién tr& RDS gidm, dién d4p UGS cang 16n thi
dién trd RDS cang nho.

Ky hiéu

Kenh N Kenh P

Qua dé6 ta thay Mosfet nay c6 chan tuong duong v&i Transitor

+ Chan G tuong duong vGi B

+ Chéan D tuong duong v&i chan C

+ Chan S tuong duong véi E
b.Nguyén Iy hoat dOng

Mosfet hoat d0ng G 2 ch€ d6 déng va m3. Do 1a mOt phan t& v4i cac hat

mang di€én cO ban nén Mosfet c6 th€ déng cat véi tan sO rat cao. Nhung ma
d€ dam bao thoi gian déng cat ngdn thi van dé di€u khién 1ai 1a van dé quan
trong .

f
C k
.-'TT'
Rg e * !I" Cds
G - ‘T s >
S—_— / i
i
Cgs _ Lf iendt
.-'.TH. r
| .

s
Mach dién tuong duong clla Mosfet . Nhin vio d6 ta thdy cG ché déng
cat phu thudc vao céc tuh di€n ky sinh trén no.
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O day toi khong néi o chi ti€t cdu tric ban dan cla né d€ né déng hodc
m@. Céc pac nén hi€u ndn na la :
+ P0i v6i kénh P : Dién 4p di€u khi€n m& Mosfet 1a Ugs0. Dong dién sé di tlr
S dén D
+ POi vGi kénh N : Dién 4p di€u khi€n m& Mosfet 1a Ugs >0. Pién 4p di€u
khi€n déng 1a Ugs<=0. Dong di€n sé di tUr D xulng S.

Do ddm bdo thOi gian déng cat 1a ngan nhat ngudi ta thuOng : POi v6i
Mosfet Kénh N di€n dp khoa 1a Ugs =0 V con Kénh P thi Ugs=~0.
* Thi nghi€m vé nguyén Iy hoat ddng clla Mosfet

Mach thi nghiém
LED
ys H ]
K
Gt ’: Q1 — ud
Ug biendt
-

Céap ngudn mOt chi€u UD qua mOt béng deén D vao hai cuc D va S cla
Mosfet Q (Phan cUc thuan cho Mosfet ngugc) ta thdy béng den khong sang
nghia 12 khong c6 dong dién di qua cuc DS khi chan G khong dugc cap dién.

Khi cong tac K déng, ngudn UG cap vio hai cuc GS 1am dién 4p UGS >
0V => den Q1 dan => béng dén D sdng.

Khi cdng tac K ngat, NguOn c8p vio hai cuc GS = 0V nén. Q1 khéa
==>Béng den tat.
=> TU thuc nghi€m trén ta thdy rang : di€n dp dat vao chan G khong tao ra
dong GS nhu trong Transistor thong thuOng ma dién 4p nay chi tao ra tU
truOng => 1am cho di€n trd RDS gidm xulng
*Céac thong sO th€ hién kha niing déng cat clia Mosfet

Thoi gian tré khi déng/m& khéa phu thudc gid tri cic tu ki sinh
Cgs.Cgd,Cds. Tuy nhién cic thong sO nay thudng dugc cho dudi dang tri sO
tu Ciss, Crss,Coss. Nhung dudi di€u kién nhat dinh nhu la dién 4p Ugs va
Uds. Ta c6 thé tinh duQc gid tri cdc tu doé.
5.2.Ung dung co ban ctia MOSFET

Mosfet c6 kha niing déng nhanh vGi dong di€n va di€n 4p khd 16n nén né
dugc s dung nhi€u trong cic bd dao ddng tao ra tif trudng Vi do déng cat
nhanh 1am cho dong di€n bién thién. N6 thuOng thady trong cic b0 ngudn xung
va cdch mach di€u khién dién 4p cao.
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6.Transistor don n®i UJT

Muc tiéu:

- Trinh bay dugc cdu tao, ky hi€u, dac tuy€n cUa transistor UJT.
6.1.Cau tao, nguyén ly, dac tuy€n ctia UJT

a.Cau tao - ki hiéu

B
B
E E
N
,l/ B, t
Nhom
B
(a) (b)

Cau tao (a), ki hiéu (b) cla UJT.

Transistor don nGi gdbm m&t nén la thanh ban dan loai N pha nOng d0 rat
th&p. Hai cuc kim loai n6i vao hai ddu thanh ban dan loai N goi 14 cuc nén B,
va B,. MOt diay nhdm nhd c¢6 duGng kinh nhd ¢ 0,1 mm dugc khuéch tin vao
thanh N tao thanh mOt viing chat P ¢c6 mat d0 rat cao, hinh thanh m&i nGi P-N
gilta diy nhom va thanh ban dan, diy nhdm noi chan ra goi 1a cuc phat E.

UJT = Uni Junction Transistor 13 transistor don n0i.
B1: Base 1: cuc nén 1.
B2: Base 2: cUc nén 2.
E: Emitter: cuc phét.

Mach tuong duong véi cau tao cila UJT
Transistor don n0i c6 th€ v& mach tuong ducng gdm 2 dién trd Ry, va
R, n0i tU cuc B, dén cuc B, goi chung 12 dién trd lién nén Ry va mOt diode
n0i tU cuc E vao thanh ban dan & diém B.
Taco :
Rgs = R + Rg;
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Diém B thu’(‘)ng o) gén cuc B, hon nén Rp; > Rg,. MOi transistor dOn ndi cé
ti sO dién tré khic nhau goi la 0.

n= h_: (m=0,5+0,8)
R‘EE
b.Pac tuyén
Xét mach nhu hinh vé

p]
. !
REe
A — B2
o 7 By Vee
Voc Ri <

Mach khdo sat dac tuyén cla UJT.
Rgg 6 tri sO tU vai kQ dén 10 kQ, ta cé:

R,
."T =] —E' ."T .

BB

&= Ve=nVee =0
(ViR;, R; << Rce)

Dong I [y= ——cc & Ve
Rag+ R, +R, Ry,
I khodng vai mA vi Rgg 16n.
Khi chinh nguén Vpc v€ 0, ta c6 Vi = 0, Vg < Vg nén diode EB bi phan cuc
nghich va c6 dong dién ri di tr B — E, dong dién ri ¢6 tri s rat nho.

Khi chinh ngubn Vp ting sao cho dién thé 0 < Vi < Vj thi dong di€n ri
gidm dan va khi Vg = Vg thi dong I = 0.

Tiép tuc tdng Vpc sao cho Vg < Vg < Vi + Vy thi diode EB duQc phan
cuUc thudn nhung dong khong diang k€. Pén khi Vi = V, = VB+Vy thi diode
EB dudc phéan cuc thudn nén dan dién va dong IE ting 1én cao, chiu IE tir E
— B. Vp = VB+Vy: dugc goi 12 dién thé dinh.

Do ving ban dan P cUa diode EB c¢6 mét d0 rat cao, khi diode EB dugc
phan cuc thudn, 10 trOng tU P d6 dOn sang thanh ban dan N, kéo dién tUr tUr
cUc am cUa nguOn Vgg vao cUc nén B, tii hop v6i 106 trOng. Lic d6 hat tai
trong thanh ban dan N ting cao dOt ngdt 1am cho dién trd Ry, gidm xubng va
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Vg ciing bi gidm xudng kéo theo Vi gidm xulng trong khi dong IE cUf ting
cao.

Trén ddc tuy€n I(Vg) c6 khodng dién thé Vi bi gidm trong khi dong dién
I; 1ai ting nén ngUdi ta gQi ddy 1a ving dién trd am.

Khi Ry, gidm thi di€n trd lién nén Ry ciing bi gidm va dong Iy ting 1én
gan bang hai 18n tri sO ban ddu vi bay gi0 dién trd lién nén xem nhu : Ryp ~
Rp; va
cc

R B2

g

Vung bdo hoa

Vung dién tro am

: >
0 .-—-—'—'_'_'_._'_'_'_'_'_'_._._ ¥
1'|,-'r-.,‘ A% B vV P LY, E

Pac tuyén cia UJT.
Dong dién I ti€p tuc ting va dién thé Vg gidm dén mot tri s6 thap nhat
12 di€n thé€ thung liing Vy (valley) thi dong di€n I va Vi s€ ting 1én nhu ddc
tuy€n cUa mot diode thong thudng.

Viing nay goi 1a viing bdo hoa. Trén hinh vé c6 di€m P(Vy; Ip) 1a di€m
dinh; di€m V(Vy; Iy) 1a di€ém triing (thung liing); doan Py 12 ving dién trd
am, xdy ra rat nhanh.
6.2.Ung dung co ban ctia UJT

Do UJT c6 tinh chat dac biét 12 khi Vg < Vp thi dong Iz = 0 va dong I rat
nhO®, nhung khi Vg = V5 thi dong I ting cao d0t nglt va dong I; ciing ting 1én
khodng gap d6i nén UJT thuOng dugc dung trong cdc mach tao xung.
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Vee

VR 1
oy 200 02

C g
R
0.01 pF 100 &

Mach dao dOng tich thoat dung UJT
Mach nhu hinh vé& dung UJT ¢6 dién trd Rz = 10 k; n = 0,6; R, R, dé
nhan tin hi€u xung ra (R, con c6 tic dung On dinh nhiét cho dién th€ dinh Vy),
tu dién C va bién tréd VRIa mach nap d€ tao dién thé ting dan cho cuc E.
Khi thay d6i tri sO dién tr@ VR 14 thay d6i hang sO thoi gian nap - xa cla tu.
Ta co :

Rgi = T]RBB
Rg, = 0,6. 10k = 6k
RBZ = RBB - RBI

Ry, =10k — 6k = 4k
Khi m&i cdp dién thi tu C coi nhu n6i tat nén Vi = 0 V. Liic d6 diode EB
bi phan cUc ngudc nén chi cé dong Iy di tU nguOn Ve xuOng mass.
Vee
Ro+R, +R,,+R,

Dong I =

Vfﬁfﬁ — 10 ~
R,+R,,+R, 100+10k+200

Pién th€ & cic cUc nén:
Vi = IR,
Vi = 1.100 = 0,1 (V) (~0 V)
VB2 = VCC - IBRz
Vi =10V —-1.200 ~ 9,8 V (~ Vcc)
Dién thé€ tai diém B trong thanh ban dan:
Vo=Vee — R Re o 10020k o)
R, +R,,+R, 100+ 10k +200
Khi tu dién C nap dién qua VR lam di€n th€ ting 1én dén tri sO dinh Vy
thi diode EB sé& dan dién.

[g=

1 (mA)
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Vo=Vy+Vy= 6+06=66 (V)

Khi diode EB dan dién, 16 trOng tU cuc E d6 sang thanh ban dan lam Ry,
gidm tri sO nén Vg gidm kéo theo Vi gidm lam tu xd dién qua diode EB va
dién tr Ry, xuOng mass.

Vi

Vs . .
Vylo i N N

Dang séng cUa Vi, Vi, Vi
Khi Rg, gidm — I; ting gan gdp ddi (~ 2 mA) nén dién thé:
Vg2 =Vee-Ig. R, =10-2.200 ~ 9,6 (V)

O cuc B, c6 xung 4m ra v&i bién dd 12 9,6 — 9,8 = - 0,2 (V). POng thoi
lic d6 dong dién qua Rg; va R; 13 Iy va I do tU x4 ra nén di€n thé Vy, ting
cao. Cuc B, c6 xung duong ra nhung bién d6 16n hon xung 4m & cuc B, nhi€u
1an vi I ¢6 tri s6 16n hon I;.

Khi tu C x4 dién tU di€én th€ VP xulng tri s6 VV thi diode EB ngung
dan va 4 hai cuUc B,, B, khdong con xung ra. Xung ra 3 hai cuc By, B, c6 dang
xung nhOn duOng va am.

Sau khi tU x& xong thi di€n th€ céc chan trd 1ai binh thudng va tu C lai
nap dién qua VR, hién tuong trén dugc ti€p tuc.

Tan s6 dao ddng clia mach:
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Khi vira mGi déng di€n thi tu s€ nap dién tUr 0 V 1én dén V, rbi sau dé tu
xd dién dén Vy. Nhitng 1an sau tu nap tU Vy dén V, 1di 1ai xa tU dién thé V,
xuOng Vy.  Thai gian nap va x& cla tu dugc tinh gilra hai dién thé€ nay.
Tu C nap dién theo cong thUc:

t

Ve = Vy+ (Vee - Vy) (1-¢ )

1\“?(_' = 1\“?(_'(_' - (T'L“'T(_'(_' - 1\.“?1.,-') E‘_E
t; 12 thOi gian d€ tu nap tU Vy 1én Vp. Khi d6 Ve = Vp

— 1\.“'r]an = 1\;(_‘(_‘ - (1'1.“"(_'(_' —1'1.“"1.-') ﬁ_E

A (Vcc - Vy ]e "€ =Vee = Vs

= t._=RC.|n@

cc T ‘*’IP
Tu C xa dién theo cong thUc: v

—t

(Rn _R"ch
Ve=V,e ™

t, : thOi gian d€ tu x3 tU Vp — Vy, khi d6 Ve = Vy
—l:

Ry +R,|C
=V, =V,.eR R

o t.=[R, +R, 2
i / V\_
Chu ki dao dOng 1a: T =ty + ta =t + t;
Trudng hop (Rg; + R;)C c6 tri sO nho thi c6 thé coi nhu' T ~ t,, ddng thoi
do Vy <<V¢va Vp =NV nén :

T= 15\’.':.]11L
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THUC HANH

I.Phan biét, doc cac thong sO linh ki€n tich cuc
1.Chudn bi dung cu, thiét bi, vat liéu

STT Loai linh kién SO luong
1 Diode cac loai 100
2 Transistor c4c loai 50
3 SCR cac loai 20
4 Triac cac loai 20
2.Trinh tur thuc hién
Cac budc cong viéc NOi dung Yéu cau kY thudt

Budc 1: Phan biét cic
loai linh kién tich cuc
v6i nhau

Nhat riéng céc loai linh
kién cung chlng loai,
cung nhém v3i nhau

- Duing chlng loai
- Diing nhém linh kién

Budc 2: Doc céc thong
sO ghi trén than cdc linh
kién tich cuc

boc, ghi 1ai cac thong
sO linh kién tich cuc

- Ghi chinh x4c céc thong
sO cUa linh kién

IL.Dung thang do ohm dé do Transistor
1. Chudn bi dung cu, thiét bi, vat liéu

a. Thiét bi:
- bbng h6 VOM
- Pbong h6 DVOM
b. Linh Kién:
STT Loai linh kién SO luong
1 Transistor cac loai 100
2.Trinh tw thuc hién:
Cac budc cong NOi dung Yéu cau ky thudt

viéc
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Budc 1: Chon Chuyén thang do cUa |- Chon ding thang do
thang do dong h6 VOM vé thang
x1 hay x10
Budc 2: Xéac dinh | Thuc hién sdu phép do | - Xéc dinh dugc cuc B
cuc B valoai gi(ta hai que do clUa dbng |- Xéic dinh dugc loai
transistor hO vGi ba chan cUa | transistor

transistor, tU d6 xdc dinh
cuc B va loai transistor

Budc 3: X4c dinh | Tién hanh do vao hai |- X4c dinh chinh xdc cuc C,
cuc C, cuc E chin con lai cla|cucE

transistor ¢6 ddo que do.
Trong mOi 1an do ding
tay tham udt kich vao
cuUc B, tU d6 xdc dinh cuc
CvacucE

BAI TAP
1. FET 1a gi? C6 may loai? K€ tén va vé ki hiéu tuong Ung cla FET.
2. Piéu kién d€ FET dan dién 1a gi? Néu nguyén 1f hoat dOng cla FET.
3. FET c¢6 may cdch mac cd ban? Néu cich nhdn dang ki€u mac cUa FET.
4. Néu cdch khdo sit ddc tuyén cla FET, vé dang dac tuyen cUa FET.
5. V& mach phén cuc JFET dang tu dOng? Ung vGi mOi mach hay thiét 1ap
cong thUc xdc dinh t0a dd di€m phan cuc Q, dién thé tai cdc cuc cla FET.
DuoOng tdi tinh 13 gi? Viét phuong trinh  dudng tai tinh. V& duOng tdi tinh.
X4c dinh di€m Q trén duOng tai tinh.
6. V& mach phan cuc MOSFET kénh gidn doan dang dung cau phan thé&?
Ung véi
mOi mach hay thi€t 1ap cong thic xac dinh toa dO0 di€m phén cuc Q, dién thé
tai cdc cUc clla MOSFET kénh gi4n doan. DuOng tai tinh 13 gi? Vi€t phuong
trinh duUOng tai tinh. V& dudng tai tinh. X4c dinh di€m Q trén duOng tai tinh.
7. V& mo6 hinh tuong duong cla FET d0i v&i tin hi€u xoay chi€u bién dd
nho, tan sO thap. Néu y nghia cla cdc tham sO trong md hinh tUong duong.
8. UJT 1a gi? Cé may loai? K€ tén va v& ki hiéu tuong Ung cla UJT.
9. Néu nguyén li hoat dOng cUa UJT.
10. Néu cach khdo sat dac tuyén cla UJT, vé dang dac tuyén cla UJT.
11. Hay vé dang mach dao dOng tich thoat dung UJT. Gidi thich nguyén Ii
hoat ddng cUa mach nay.

BAI 3

MACH KHUECH PAI TiN HIEU NHO
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MA BAI : MD14-04

Muc tiéu:

- Hiéu dugc nguyén 1y hoat ddng ciac mach khuéch dai
- Lap rdp dugc cdc mach khuéch dai tin hiéu nho

- Rén luyén tinh chinh xdc, can than trong cong viéc.

NOi dung chinh:

1.Mach khuéch dai E chung

Muc tiéu:

- Trinh bay dudgc nguyén ly hoat ddng mach khuéch dai E chung.
1.1.S0 d® mach

1.1.1. Mach dién co ban:

o — A o —
v Nguan cung cEp 7 Nguan cung cEp

Rb1 $ RC

Vi: Nga vuo Vo:Ngara ' Vo: Ngara
Re Vi: Nga vpo Re
1
Rb2 = =

s0 d6 cau tao mach tranzito mac theo ki€u e chung (e-c) thuc té
Trong do:

vi: ngd vao

V,: NgO ra.

R.: dién trd tai d€ 1ay tin hiéu ra.
R.: dién trd On dinh nhiét.
R;; R,: dién tré phan cuc b

1.1.2. Mach dién tuong duong:

Ic
C
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Cich mac mach theo ki€u e-c So do tuong duong mach
e-c

Theo sO do trén ta cé:

U, Uy, IR,
Cr, o, I,

Trén sO dO tuong duong khong xdc dinh dudgc trd khiang ra cUa

mach.thuc t€ dugc xdc dinh theo d0 dOc cla duGng dac tuy€n ra hinh vé
do déc=1/r,

R

E

I (mA
ey

UCE(V)
Pac tuy€n ra clla mach e-c
Gid sU tr& khang ra cUa mach e-c 13 z.=r,
Vi tré khang vao 1a B.R., tr@ khing ra 1a R, ta vé& 1ai dugc so db tuong
duong cUa mach nhu hinh vé
I

B

B

B.R, pL | R,
. E

So d6 tuong duong cich mac e-c khi cé tai

1.2.Tinh toan phan cuc

TOng trd ngd vio:

_vi_ vbe
LI

TOng tr@ ngd ra:
R, = Yo _ Vee
lo Ic

1.3.Tinh cong suat khuéch dai va do loi

P06 khuéch dai dong dién:
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_lo_ Ic _
Y A
DO khuéch dai dién 4p:
Vo Vce Rc
Q=== .
Vi Vbe Ri

Tin hi€u dugc dua vao cUc b va 1ay ra trén cuc c.

Tin hi€u ngd vao va ngd ra ngUgc pha (ddo pha)

Hé s6 khuéch dai dong dién  1va khuéch dai diéndp < 1.

TOng trd ngd vao khodng vai trim ohm dén vai k

TOng trd ngd ra khodng vai k  d€n hang trim k

Trong cdch mac e-c, ddc tuy€n ra 1a quan hé gilta dong ra i, vadién 4p
ra U, Ung v&i khodng gid tri dong vao i, . Pdc tuy€n vio 1a quan hé gilra dong
vao i, va dién 4p vao uy, Ung v&i khodng gi4 tri cUa dién 4p ra u.. dUgc trinh
bay & hinh vé sau:
4 1 U I

B CE3

Uk, Vung bao hoa  _

U

CEl

»
»
» I ”

0,6v U U U

BE CEbh CE

a: Pac tuyén vao b: Pac tuy€n ra
Trén sO d6 a: dac tuy€n vao cla tranzito, cho ta thdy tranzito chi bat dau
dan dién khi dién dp u,. VUGt qua khoi gid tri di€n 4p phan cuc 0,6 v. Dong
dién phan cuc i, phu thudc vao ngudn cung cap V.., nguOn cung cap cang cao
thi dong phén cUc i, cang 16n.
Trén s dO hinh b: ddc tuyén ra cla tranzito, cho thdy tranzito dugc
chia Iam ba viing 1am viéc gbm cé:
+ Vung ngung dan: 13 ving nam dudi dudng i,= 0. lic nay dién 4p phan cuc
Ve nam dudi mic phan cuc 0,6v.
+Vung khuéch dai: 1a viing ti€p gidp be phan cUc thudn, ti€p gidp bc phan cuc
ngUdc. viing nay dung d€ khu€ch dai tin hiéu dong dién, dién 4p hay cong
sudt.
+viing bio hod: 12 viing ndm bén trai dUOng uee, lic niy cd hai moi noi be va
bc déu dugc phan cuc thudn.
Theo dac tuy€n ra hinh b khi i,=0. thi dong i #0 di€u nay dugc gidi
thich nhu sau:
IC IE ICBO

ta coO:
IC (IC IB) ICBO
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Ay Tepo
1 1

+Hé s6 B: trong ché d0 mot chiéu, d€ dinh gid khd ning di€u
khié€n cUa dong i, d0i v&i dong i. ngUdi ta dinh nghia hé sO khuéch dai dong
dién p:

suy ra: 1,

~
a

de

|

>

B
Vi i, va i, 12 gid tri tai di€m lam vi€c. thong thuOng & nam trong khodng tU
50 dén 400.
Trong ch& d0 xoay chi€u, hé s6 khu€ch dai p dugc dinh nghia:
IC
“ g

| uCe = const
B

2.Mach khuéch dai C chung

Muc tiéu:

- Trinh bay dugc nguyén 1y hoat ddng mach khuéch dai C chung.
2.1.S0 @6 mach

2.1.1. Mach dién co ban:

+V
Nguan cung cEp
Rb1l Rc

Vi: Nga vpo

Rb2 Vo: Ngara

I

SO d6 cau tao mach mac theo ki€u c-c
Trong do:
vi: ngd vao
V,: NgO ra
R.: dién trd tai
R.: dién tr& ngd ra
Ry1, Ryp: dién trd phan cuc
2.1.2. Mach dién tuong duong:
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E

a: Cach mac mach c-c b: Mach tuong duong cach mac c-c
2.2.Tinh toan phan cuc
Tinh tOng tr& ngd vio:

Ri h, R ( viitrimk )

Tinh tOng tr& ngd ra:

Dién trd R,1a di€n trd cla cau phan 4p Rbl song song Rb2. Plng tU ngd
vao nhin vd mach ta thdy dién tr& R, song song n0i tr&d ngudn Rs. ThuOng
dién tr§ R,rat 16n so v&i Rs nén di€n trd tuong dudng cla R, song song vGi
Rs ciing chinh 12 Rs nhU mach tuong duong hinh 1-3-2b. nén tOng trd ngd ra
la:

rRo Yn Ve
IR Ie

Theo mach tuong duong thi cic dién trd Rs, Rb vd re mac ndi ti€p
nhau va mac song song v&i dién trd Re. ta c6:
Ve L.R, I, (R 1, .r,)
suy ra:
Ro Vo IL,(R, n, 1) R 1,
I, 1,

1 .
Ro r —(r, R) ( vaichuc ohm)

TOng trd ngd vio:
Ri= 2=
li Ib
TOng trG ngd ra:
V() Ve
“o,
2.3.Tinh cong suat khué€ch dai va do loi
Tinh d0 khuéch dai dong dién:
L ( D,
o, I,
A, 1
Tinh d6 khuéch dai dién 4p:



A 1 vi(rn T, R))
Xét gbéc pha: khi Vb tidng lam cho ib tdng va ie ting nén Ve ciing ting
theo, nén dién 4p cUa tin hi€u vao va ra dOng pha.

D0 khuéch dai dong dién:

P06 khuéch dai dién 4p:

Vv

A Yo Yoo
Vi Y,
Tin hi€u dugc dua vao cUc b va 1ay ra trén cuc e.
Tin hi€u ngd vao va ngd ra dOng pha.
Hé s0 khuéch dai dong di€én , hé sO khuéch dai dién ap
TOng trG ngd vao tir vai k. dén vai chuc k
TOng trd ngd ra nho tU vai chuc  d€n vai trim
3.Mach khuéch dai B chung
Muc tiéu:
- Trinh bay dugc nguyén 1y hoat ddng mach khuéch dai B chung.
3.1.50 dd mach
3.1.1. Mach dién co ban:
+v Nguén cung cEp

Rc
Rb1

Vo: Ngara

Rb2

.

Vi: Nga vuo
i Re

SO d6 cau tao mach tranzito mac theo ki€u b-c
Trong d6:  vi: ngd vao
V,: NgO ra
R.: dién trd tai
R.: dién tr& ngd vao
Ry1, Ryz: dién trd phan cuc

3.1.2. Mach dién tuong duong:
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a: Cach mac mach b-c b: SO d6 tuong duong mach b-c
Trén sd d6 mach hinh a 13 s0 d6 mach tranzito mac theo ki€u b-c cla
tranzito npn. nhU cdu tao cla tranzito dugc két hgp tir ba kh6i ban dan tao
nén hai ti€p gidp pn. c6 th€ coi ti€p gidp be nhu mot dibt d, ngoai ra vi
I ynén gilta hai cUc b vacc dugc thay thé bang mOt ngudn dong c6 gid
tri 12 ov.i.. v&i suU thay thé dé6 ta c6 sO dO tuong dudng nhu hinh b
3.2.Tinh toan phan cuc
Khi tranzito dugc phan cuc va hoat dong & viing khuéch dai thi ti€p gidp
be dugc phan cuc thudn. khi d6 didt d tuong duong v&i mot dién trd c6 gia
trj bang dién trG thudn cla diot , dién trd nay dudc ky hiéu 1a r. va dudc tinh:

YUr
e IE
Vi u, 12 dién 4p nhiét, & nhiét dO binh thudng u,= 26mv, do do:
26mV
re
[E
Nhu vay so d6 tuong dudng dugc vé 1ai nhU hinh vé
I I
— - C

So dé tuong duong mach mac b-c

V@i sO d0 tuong duong hinh vé c6 thé€ tinh dugc trd khang vao ra cla
mach nhu sau:

Tré khing vao : z,=r. gid tri r.rat nho, t0i da khodng 50

Trd khang ra dugc z. dugc tinh khi cho tin hi€u vao bang khong, vi thé i,
=0 nén

i. = a.i. c6 nghia ngd ra cUa hinh1.10 hd mach, do d6:  z, =«

Thuc t€ trd khang ra cla mach c-b khodng vai M

TOng trd ngd vao:

Ri= ﬁ: &
li le
TOng trd ngd ra:
Vi Veb
Ry= —o=
Vi Ic

3.3.Tinh cong suat khuéch dai va do loi



79

P06 khuéch dai dong dién:

_ Io_ Ic_

=2="=
li Ib
D0 khuéch dai dién ép:
Vo Vcb
SEViT Ve

Tin hi€u dugc dua vio cUc e va 18y ra trén cUc c.

Tin hi€u ngd vao va ngd ra dOng pha.

Hé s6 khuéch dai dong dién  , hé s6 khuéch dai dién 4p
TOng trG ngd vao nhd tlr vai chuc  dén vai trim

TOng trG ra rat 16n tU vai chuc k  d€n hang m

THUC HANH

Lap rap cac mach khuéch dai cong suat.
1. Chudn bi dung cu, thiét bi, vat liéu

a. Thiét bi:

- bbng h6 VOM

- Pong hd DVOM

- Ngubn 12V

- Test board

b. Linh Kién:

STT Loai linh kién SO luong
1 | Transistor cac loai 100
2 | Pién tr@ céc loai 100
3 | Tu dién cic loai 100
4 | Bién trd cic loai 100

2. Trinh tu thuc hién:

Budc 1: Kiém tra linh kién

Budc 2: Lap rdap mach

Budc 3: Kiém tra mach

Budc 4: K&t n6i mach v&i ngudn dién
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Budc 5: Dung dong ho do dién dp vao va ra clla mach

BAI 4

MACH KHUECH PAI CONG SUAT
MA BAIL: MP14-05

Muc tiéu:

- Hi€u dudgc nguyén 1y hoat ddng cdc mach khuéch dai cong sudt

- Lép rap dugc ciac mach khuéch dai.

- Tinh tu duy khoa hOc, suy luan chac ché. Tinh chinh xdc trong cong viéc.

NOi dung chinh:
1.Mach khuéch dai day kéo
Muc tiéu:

- V& s0 d6 mach va tinh dugc cong sudt cla mach khuéch dai déy kéo.

1.1.S0 dd mach
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Mach khuéch dai day kéo
1.2.Tinh todn cong sudt
1.2.1.Cong sudt cung cap

i I" ¥ [ -
suppi
pry ‘f L o2 /1 o1 :CE
Im e ———
o
0 T/2 T
1 72 . 2
Fee Vee ? . eyt eyt dt — Vi,
2 1% V..
F CC,max - VCC RfLC %
1.2.2.Cong sudt ngo ra
P ILmzRL IcmzNzR}‘
k 2 2
P VCC2
L,max 2RL

R 1

2PC PCC PL VCC Icm szm
1V Vo' SR
P max - < 0.1 ¢ khi 7, = =<
R, L R,

Hiéu suat
' 2
P YR, ;o

Pe 2/ Vo, 4 V.IR

max

— 78.5%
4
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2.Mach khuéch dai OCL
Muc tiéu:

- V& s0 d6 mach va tinh dugc cong sudt clla mach khuéch dai OCL.
2.1.S0 @6 mach

0
AN
l it 1h10
IEE
= 1
2
\ i
Bl b 0
I\
0
15 bs N\
VW
4
Yo i Rl
R
e
Y R TR 1
T
0 R 1
Y
H b VWV
Wi
qIH o N
N
1 ! Ilm 0
= \ B I\
\ B e Bl
11
) It
L Ol
- AAA

MACH KRUECH DAL CONG SUAT OCL NGO VAO VI SAI

2.2.Tinh toan céng suat
2.2.1.Céong sudt cung cap
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Bién dO tin hi€u ra loa:
Tin hi€u vao cUa mach khuy&ch dai c6 dang sin: v Vsin 1.
Xem hé thOng 12 tuy€n tinh thi tin hi€u ra trén tai:

v, Vysin t Vg,

i, I,sin t I,
v6i V,.1, : 1a bién dO di€n 4p va dong ra trén tai.
Vero-Leo : 12 dién dp va dong dién DC trén tai.
Do tang cong sudt 1am viéc & ché d0 AB nén dong tinh va dién 4p tinh roi
trén tdi khong déng k€ .
Do vay: L Vi S.in t
i, [I,sin t
-Dong cung cap trung binh:
Lecw ZL JIpsin td 1 lIL cos 1| LA
Cong suat nguOn cung cap:

1
Pee Ve

2.2.2.Cong suat ngé ra

1
PL RLILzhd ERLILz

GOi V,,.1,,, : 1a di€én 4p hi€u dung va dong dién hi€u dung trén tai.

|% 1
VLhd TLZ’I Lhd TLZ
Khi d6 cong sudt trén tai :
v V?
P R .12 Lhd _L
L L*" Lhd RL 2
V, 2PR,
|%
Lo %

2.2.3.Cong sudt tiéu tan

n N oen e 1
Cong suat tiéu tdn cUa R,R,: P, 2P, ERIIZ
Vay cong sudt tiéu tdn cUa hai BIT 0,,0, 1a:

Veel, 1 1

P, P. P P ERLlj ERllj

1

Cong suat tiéu tan cla mOt BJT, chan han BJT 0, la:
P, VI, 1
Pn/Ql Pn/Qz 7 % Z(RL R1)IZ
Ta thay cong sudt tiéu tan cUa BJT O, phu thulc vao I, theo ham bac hai. D&
tim cong sudt tiéu tdn cUc dai ta 1dy dao ham cla P/, theo 7, va cho bang 0.
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dP \% 1
— el e (R, R)I, O
a, 2 2
VCC
L
(R, R)
V.1 1
Pztmax/Ql % Z(RL Rl)IZO
Cong sudt tiéu tan tinh trén Q, :
V
PDC/QI VCE/QI'IC/QI %IEQ

Vay cong sudt tiéu tin cUc dai trén Q, 1a:
P P P

#t max/ Q1 1t max/ Q1 DC/Q1

Vi 0,,0, lacap BIT b6 phu nén ta chon Q,,0, thda mén di€u kién:

IC IElp
VCEO VCC
PC (2 3)Ptt max

3.Mach khuéch dai OTL
Muc tiéu:

- V& s0 d6 mach va tinh dugc cong sudt clla mach khuéch dai OTL.

3.1.50 ddé mach

R4 " RS

S

"o

' diA) Wi
%‘x i €1 o o

< Rb1 RF
c2 A
m ‘J J— c7
Al -\-\.,Qz
Cc2
c2 al — . i
RT )

+\ec
é Ri1z
Q4
03 a6
» L
™
< R12 RIG
2 2
Ce
el vl
Jz D2 g RIS < RIT
3 z
- Cct
—
Q3 |i o5 5 o

So dé mach khuéch dai OTL

3.2.Tinh toan cong sudt

BHONE
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Voo
bt
E @10
Q8
' E
R14 E
g R1G
(=]
|1
HI
H’Iﬁ§ ; g RL
RAT
Zohm
27
DQ'—": —
-0
t QZEA1015

o

So do tang khuy€ch dai cong suat
3.2.1.Cong sudt cung cap

. V.. e 1A A o ca s
Trong mach OTL, V,, . = -, Vol h¢ so su dung dign ap:
1
.
B Icrrr
E ra
V.
ta chOn nguln
T e
= V cm 2x] Lpmax
by by

3.2.2.Cong suat ngé ra
Cong sudt trung binh phan phoi trén tdi dugc tinh theo cdng thic:

1 1 V2R
P, —IjL.RL -1, R, —t—t—
2 2 2(R, R))

Ta s€ chon gi4 tri cUa Ry<<R_ , b&i vy, c6 th€ tinh gan diing:
4 -
J Lpmax — ‘Ri Pi

3.2.3.Cong sudt tiéu tan
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Cong sudt tiéu tan tOi da trén 2 Transistor Qs, Q
Ta cO: Pc=Pee - PL ma Pee = Psrg = Vee . It
A

~ 7(R,+R,)

V VR

CC p n L

7(R,+R,) 2(R,+R,)

mOi Transistor Qs, Q;phai chiu:

O
(@)
=
ogQ
w2
c
Q)
-t
-t
(@]
—
_ O

o
=
(%

THUC HANH

Lap rap cac mach khuéch dai cong suat.
1. Chudn bi dung cu, thiét bi, vat liéu

a. Thiét bi:

- bbng h6 VOM

- Pong hd DVOM

- Ngubn 12V

- Test board

b. Linh Kién:

STT Loai linh kién SO luong
1 | Transistor cac loai 100
2 | Pién tr@ céc loai 100
3 | Tu dién cédc loai 100
4 | Bién trd cac loai 100

2. Trinh tu thuc hién:

Budc 1: Kiém tra linh kién

Budc 2: Lap rdap mach

Budc 3: Kiém tra mach

Budc 4: K&t n6i mach v&i ngudn dién

Budc 5: Dung dong hd do dién 4dp vio va ra clla mach
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BAI 5
MACH KHUECH DAI VI SAI
MA BAI: MD14 - 06

Muc tiéu:

- Hi€u dugc nguyén 1y hoat ddng cdc mach vi sai

- Lap rap dugc cdc mach

- Tinh tU duy khoa hQc, suy luan chdc ché. Tinh chinh x4c trong cong viéc.

NOi dung chinh:
1.Mach khuéch dai vi sai co' ban
Muc tiéu:

- Phan tich dugc tin hi€u vao mach khuéch dai vi sai c0 ban.

1.1.S0 do6 nguyén Iy

'E02

1.2.Phuong phap dua tin hi€u vao

TYn hiOu ®a vpo t¢ng khuOch ®1i vi sai ca thoO
td hai ngudn riang biOt ho#c td mét nguén vy cd tho
®Eu nh sau:
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Q1 Q2 ' Q1 Q2 Q1 Q2

TYn hiOu ®a vuo mét ®Cu vuo

TYn hiOu ®a vpo hai ®Cu vyo

2.Cac loai mach vi sai

Muc tiéu:

- Trinh bay dugc cdc mach khuéch dai vi sai.
2.1.Khuéch dai vi sai c6 tai ki€u guong dong dién

So do tang vi sai ¢ tai ddng ki€u guong dong dién

Trong tang khuéch dai vi sai cla cdc IC thudt todn, ngudi ta thuOng thay
Rci, Re; bang Tranzito, thuc hién chlc ning tdi dOng cla tang. SG d6 nay c6
hé s0 khuéch dai Kys 16n hon nhi€u 1an so v&i so d0 di khdo sat c6 tai RC.
Di€u nay rat
quan trong khi thiét k€ b0 khu€ch dai mOt chi€u nhi€u tang. MOt trong
nh{ing s& d6 nhu vay v& trén hinh v&. Tranzito T5, T6 diing 1am tdi dOng cla
tang c6 tham sO giOng nhau, TS dugc mac thanh diét. Cich mac nhu vay



&9

con dugc goi 1a so d6 guong dong dién. Dong IC cla T1 chdy qua T5 tao nén
dién 4p Uggs x4c dinh di€n dp vao Ugg. Vi TS va T6 c¢6 tham sO giOng nhau
nén I giOng I, Tin hi€u vi sai 18y & cuc gép T2. Khi En = 0 s0 d6 & ché d6

can bang tinh, dong
Dong I¢s chdy qua T2 nén U= 0 viig = 0.

Gia thiét tin hi€u viao c6 cuc tinh nhu' & hinh vé&. Dudi tic dung cla En
dong I, ting, va nhu vay lam gidm dong Iz, SU thay d0i dong cuc gbc lam
thay d6i dong cUc gép.

[, = ? +pB.1,
[
[, = ?F -B.I
BGi vi dong Ics = Ic, nén
I,
les =?'_B-|~.'-
Né€u tai tin hiéu vao dGi dau thi 1am d6i chiéu Iy, I va cUc tinh dién dp ra.
Hé s0 khuéch dai dién 4p cla tang.
oo Un _ 2R _ 2. ARt
E, R +2n R +2[r,+(+p)r]
Khi Rn = 0:
~ BR,
g + (1 +P)r
2.2.Khuéch dai vi sai dung tranzito trudng
* +Vop
R'|3.| Rn:
U, D, D, Ue
(3 T, T G,

I-«--I"\.'I _ - .. [.:\_1
3 52

19

Khuéch dai vi sai ding tranzito truong
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V& nguyén 1y hoat dOng clla mach khué€ch dai vi sai khdng c6 gi khic vGi
mach dung tranzito 1udng cuc, chi c6 trd khang vao cUa mach dung FET thi
16n hon nhi€u (c6 thé ti hang trin 1an cao hon so vGi dung BIT).
2.3.Khuéch dai mét chi€u cé bi€n ddi trung gian
NgUdi ta thuOng diing tang don cuc dé:
- Dé s(r dung.
- Dé tao mach cong suat.

Nhung mach don cuc s& lam phat sinh mOt sO van dé mdi:
- Lam mat cin bang tang vi sai, nén hai dién trd RC cUa tang vi sai doi khi
phai c6 tri sO khdc nhau d€ bu trlf cho sU mat cin béng.
- Lam ting cd Avs va Ac nén (1 c6 th€ thay d0i, do d6 chi nén ding tang don
cUc @ n0i di c6 thanh phan chung that nhd (sau hai hodc ba tang vi sai)

Trong do:

VCC
| Re=R'c// Zy %
Re i Vi ZV i tdng trd vao cha ting
> ol o,
e a—

Téng don circ

3.Vi mach thuat toan

Muc tiéu:

- Phan tich dugc cdc vi mach thuat todn.

3.1.Khai niém chung

Mach khu€ch dai thudt toan (ti€ng Anh: operational amplifier), thuOng
dugc goi tat 12 op-amp 12 mOt mach khuéch dai mot chiu ndi tang truc ti€p
vGi hé sO khuéch dai rat cao, c6 dau vao vi sai, va thong thulng cé dau ra
don. Trong nhling Ung dung théng thudng, ddu ra dugc di€u khi€n bang mot
mach hoi ti€p am sao cho cé th€ xac dinh d0 10i dau ra, tOng trd dau vao va
tOng tré dau ra.

Cac mach khuéch dai thudt toan c¢6 nhitng Ung dung trdi rOng trong rat nhi€u
céc thi€t bi dién tU thOi nay tU cac thi€t bj di€n t(f dan dung, cong nghiép va
khoa hoc. Cdc mach khuéch dai thudt toan thong dung hi€n nay cé gia ban rat
ré. Céc thi€t k€ hién dai dd dugc dién t(r héa chat ché hon trudc day, va mOt
sO thi€t k& cho phép mach dién chiu dung duQc tinh trang ngén mach dau ra
ma khong 1am hu hong.

3.2.BO khuéch dai dao
Dang mach cin ban.


http://vi.wikipedia.org/wiki/Ti%E1%BA%BFng_Anh
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1
1
. . r A r .":\. K 5
L P . Zi, Zy oo the od bit loy dang nao.
. . Tin hiéu dua vao ngd vao (- .
= - v A ) = o
, - w1 co the =oay chifu hoic mdt
W = W K3
i chigu.
Wy n Wi

Do op-amp 1y tudng nén:

T-.T-I—UEZD
. . v W
1i=—1f:_';>_1=—_n

Z. Z

i i
Suyradd 1ot dién thé cfia mach:
i A
A= __"t
v Vi Z,
Nhan xét:
- Khi Z; va Z; 1 dién trd thudn thi v, va v; s€ 1éch pha 180° (nén
duogc goi 1a mach khuéch dai ddo va ngd vao (- ) dugc g0i 1a ngd vao ddo).
- Z; déng vai trd mach hoi ti€p am. Z; cang 16n (hoi ti€p 4m cang
nh0) d6 khuéch dai cla mach cang 16n.
- Khi Z; va Z; 14 dién trd thuan thi op-amp c6 tinh khuéch dai cd
dién thé moOt chiéu.

3.3.BO khuéch dai khong dao
Dang mach cin ban.
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1g
b I .
. Ta co:
1y
= V1=Va=
- £ WVa 1=y,
- W W
Vs i, = 0 2
Zi E’f
v v
* + " Ty Ty — Wy o
Vi + 1, =— == =
i Zg i
Suy ra:
W Z
Ay=—"l=1+2
v, Zl
Nhan xét:

- Z:, Z: c6 th€ c6 bat ky dang nao.

- Vo va vi ciing c6 th€ c6 bat ky dang nao.

- Khi Zy, Z; 1 dién tr® thuan thi ngd ra v, s€ c6 ciing pha v&i ngd
vao vi (nén mach dugc goi 14 mach khuéch dai khong ddo va ngd vao ( +)
dugc goi 1a ngd vao khong ddo).

- Z; cling déng vai trd hoi ti€p am. DE ting d0 khuéch dai Ay, ta
c6 thé ting Z; hodc gidm Z,.

- Mach khuéch dai ca tin hi€u mOt chi€u khi Z; va Z; 1a dién tré
thuan. Mach ciing gilf nguyén tinh chat khong ddo va cé cling cong thlc vdi
truGng hgp cla tin hi€u xoay chi€u.

- Khi Z=0, ta c6: Ay=1 O v¢=v; hodc Zi= ta ciing c6 Ay=1 va
vo=v; . Lic ndy mach dugc goi 1a mach “voltage follower” thuGng dugc ding
lam mach dém (buffer) vi c6 tOng tr@ vao 16n va tOng trd ra nhd nhu mach
cuc thu chung G BJT.

Zf=|:|

Z Vi—W; Voa=Vy Vo=V

3.4.Mach cOng
3.4.1.Mach cOng ddo
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Cac dong d1én chay qua cac dién trév 14

Tdng cac dong didn nay chay qua Re va
tao thanh vg nénta cé:

w w w
vy =—Rf{—1+—:‘+...+—n]

R, E, R,
:;’Vn:Zj_lijj
Trong dd: 4 :_R_f;k :_R_f;___;k :_R_f
1 Rl 2 Rg I Rn
Néw Rg=R,=R,=.=FR thitacs:
VD:_Zj_l"j

Tin hiéu ngd ra bang tGng cdc tin hiéu ngd vao nhung nguoc pha.
Tachi ylavi 1a mOt dién thé bat ky c6 thé 1a mOt chi€u hodc xoay chiéu.

3.4.2.Mach cOng khong dao

Rlll
| —
U=
fe—od +——o
Us R =
—{ +—4 U
Un R l ’ — U
S 1R
I — Uki R,
Uvys
Mach c¢Ong khong dao

SO d0 mach dién G hinh v&, & day céc tin hi€u vao dua tdi clra thudn.
Khi Uy = 0 dién 4p G hai dau vao bang nhau va bang.

=

U, =U, = R——I'U
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Khi dong vao dauthuan bing khéng (Ry=0)ta co:

U-Ue. U, -Uy.  U,-U. _,
R R =
Hay: U +U,+..+U, =nU,._
> U+U,+..+U_=n R, U
) R| _Rtl
Tirdo
UH:RI_RH {UI_ —Ur]=RI_Rh.-UI
n.R, nRk, -
3.5 Mach tru

Ta c6 2 cach tao mach tru.

* TrU bang phuong phap doi dau:

DE trlr mOt s0, ta cOng v&i sO d6i cla sO do.
Wz . Ei R, %

+
s i

v, dau tién dugc 1am ddo r6i cOng vdi v,. Do d6 theo mach ta c6:

E
—f‘i.i"1+ _R—f W
Rl Rﬂ

Méuta chon Rr=R =K, ta e

Vg =—

Wy = _["1 - Vz)
Nhu vay tin hi€u & ngd ra 1a hiéu cla 2 tin hi€u ngd vao nhung di dau.
* Trur bang mach vi sai:
Dang cO ban
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V2 R, By Ta co:
= E
ﬂbﬂ;‘,vﬂl I Vo, =W, =V d
AL iy E; +R;
vy Diong d1én vao by vo qua Ri 5& qua Eynén:
Rf‘ vﬂ - 'Jm m TLFIZI

E.

1

Thay tri s6 cUa v,, vao biéu thUc trén ta tim dugc:

E
i =R—f{‘f1 — )

Wéu Rp=R tacd vy=(v{-v5)

THUC HANH
Lap rap mach khuéch dai thudt toan.
1. Chudn bi dung cu, thiét bi, vat liéu

E;
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a. Thiét bi:

- bbng h6 VOM

- Pong hd DVOM
- Ngubn 12V

- Test board

b. Linh Kién:

STT Loai linh kién SO luong
1 |IC 741 20
2 | Pién tr@ céc loai 100

2. Trinh tu thuc hién:

Budc 1: Kiém tra linh kién

Budc 2: Lap rdap mach

Budc 3: Kiém tra mach

Budc 4: K&t n6i mach v&i ngudn dién

Budc 5: Dung dong hd do dién 4dp vio va ra clla mach

BAI 6
THYRISTOR
MA BAIL: MD14-07

Muc tiéu:
- Hi€u dugc nguyén 1y hoat dOng clia ho Thyristor
- X4c dinh dudc chan linh kién
- X4c dinh dudc linh kién con tOt hay hdng
- Tinh tU duy khoa hQc, suy luan chac ché. Tinh chinh x4c trong cdng

JAN

viec.
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NOi dung chinh:
1.SCR
Muc tiéu:
- Phan tich dugc nguyén 1y hoat ddng cUa ho Thyristor
- X4c dinh dugc chan linh kién.
a. Cdu tao va dac tinh: SCR dudc cdu tao bi 4 18p ban dan PNPN(c6 3
n0i PN) . NhU tén g0i ta thdy SCR 12 mOt diode chinh 1uu dugc ki€m soét bdi
c6ng silicium. Céc ti€p xiic kim loai dUQc cdu tao ra cic cuc Anod A. Catot K
va c6ng G. (Hinh 2.36)
b. Nguyén Iy lam viéc

Néu ta mac mOt ngudn dién mot chi€u V 4, vao SCR nhu hinh sau mOt
dong dién nho I; kich vao cuc cOng G sé& lam ndi PN gilta cuc cGng G va
catot K dan phat khGi dbng dién anod I, qua SCR 16n hon nhiéu. Né€u ta dGi
chi€u dong ngudn V., (cUc duong ndi vdi catot cUc 4m nli vGi anod) sé&
khong c6 dong di€n qua SCR cho dii ¢6 dong dién kich Ig. Nhu vay ta c6 thé
hi€u SCR nhu m6t diode nhung c¢6 thém cuc cOng G va d€ SCR dan dién
phai c6 dong dién kich I; vao cuUc cOng.

Anod Anod
]A A
P P
T - C T
e I N N B
c— » s B P |c
Cong [T - Cong
(Gate) [N (Gate)
K
Catod Catod
Céu tao MO hinh tuong duong

Hinh . M6 hinh c@u tao cia SCR
Ta thdy SCR c6 th€ coi nhu tudng duong v3i hai transistor PNP va
NPN lién k€t nhau qua ngd nén va thu.

A

Hinh . M6 hinh tuong duong va ky hiéu cia SCR
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Khi c¢6 mot dong di€n nhd I kich vao cuc cla transistor NPN T, tlc cOng
G cUa SCR. Dong dién I sé€ tao ra dong cuUc thu I¢;: 16n hon ma I, 1ai chinh
la dong nén Iy, cUa transistor PNP T, nén tao ra dong thu I¢, 1ai 16n h oOn
truGc...Hién tugng nay cU ti€p tuc nén ca hai transistor nhanh chéng trG nén
bao hoa. Dong bdo hoa qua hai transistor chinh la dong anod cua SCR. Dong
di€n nay tuy thulOc vao Vu, va di€n trd tdi R,.

Céng [:iii3g ] 1 I a
I (Gate) Joim i L V.

—

o
(]
E
gl %

— Ves "= Vaa

Hinh . Phan cUc cho SCR

CO ché hoat dOng nhu trén clla SCR cho thdy dong I khong can 16n va
chi can tOn tai trong thdi gian ngdn. Khi SCR di dan dién, n€u ta ngat bd I
thi SCR van ti€p tuc dan dién, nghia 12 ta khong th€é ngdt SCR bang cuc
cOng, day ciing 1a mOt nhugc di€m cla SCR so vdi transistor.

NgUdi ta chi coa thé ngat SCR bang cich ngat ngudn V., hodc gidm
Vaa 520 cho dong di€én qua SCR chd hon mOt tri sO nao d6 (tity thube vao tlng
SCR)g0i 1a dong dién duy tri Iy (hodding current).

c. Ung dung cla SCR.
- Mach dén khan cap khi mat dién
R1 Bargc chon tuy theo dong nap accu

_H_ AP
- D2 SCR l
v <f|¢ < 4
220V/ 4||-e, 3V
50Hz L. arr D3 ——100uF 23 1K
o,V 3
=, —H— . Pt
e éﬁz 150 * laccusv
I"-\.\,_It T
DEN
L L

Hinh . Mach dén kh@n cap khi mat dién
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Binh thuOng dén 6V chdy sing nhG nguOn di€én qua mach chinh luu.
Liic nay SCR ngUng dan do bi phan cUc nghich,accu dugc nap qua D,, R,. Khi
mat di€n ngudn di€n accu s€ 1am thong qua SCR va thap sing dién.

- Mach nap accu tu dOng.

D1 Ri4702W R, 4702w SCR2
o Allbes,av g 0
20V 3 SCR1 D3
< E?,BV [~
] R.4702W
D2 SV AT
Va
+ 7500

W

ACCLU oV

Hinh : Mach nap accu tu dOng
- Khi accu nap chua déy, SCR, dén,SCRz ngung
- Khi accu d3 nap day, dién thé cuc dudng 1én cao,kich SCR, dan, chia
b&t dong nap bao vé accu.
- VR diing d€ chinh mUc bado vé€ ( gidm nhd dong nap)

2.DIAC

Muc tiéu:

- Phan tich dugc nguyén ly hoat ddng clla DIAC
- X4c dinh dugc chan linh kién.

a. Cdu tao.

DIAC giOng nhu mOt SCR khdng c6 cUc cdng hay ding hon 1a mOt
transistor khong c¢6 cuc nén. Hinh sau ddy mo td cdu tao. ki hi€u va mach
tuong dudng cla DIAC.

b. Nguyén Iy lam viéc.

Khi 4p mot hiéu dién th€ mOt chi€u theo mOt chi€u nhat dinh thi khi
dén dién th€ Vyo, DIAC dan dién va khi 4p hiéu thé theo chi€u nguoc 1ai thi
dén tri sO - Vo , DIAC ciing dan dién, DIAC th€ hién mdt dién tré am ( dién
thé hai dau DIAC gidm khi dong dién qua DIAC ting). TU cdc tinh chat trén,
DIAC tuong duong vGi hai Diode Zener mac d0i dau. Thuc t€ , khi khong c6
DIAC , ngUgi ta c6 th€ dung hai Diode Zener c6 di€n thé Zener thich hgp dé
thay thé€. Trong Ung dung , DIAC thuGng diing d€ md Triac.
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Aned 1 Anod 1 Anod 1

Anod 2 Aned 2 Anod 2 Anod 2
Cau tao Ky hiéu SO do tuong tuong

Hinh . M6 hinh cau tao cla Diac
c. Ung dung cUa Diac.
- Mach diéu chinh d0 sing clla béng dén AC.
120V

R, diac é@
120V 500K /;I\

ac

I
0.1uF
50V |
O

Hinh . Mach Ung dung dung Diac

Mach nay dugc st dung 1am céc den mO trong gia dinh. DIAC hoat dOng
d€ dam bdo khdi dOng TRIAC chinh x4c. (DIAC hoat ddng nhu 13 chuyén
mach d€ cho dong di qua khi dién 4p qua cic cuc cla DIAC dat dugc tri dién
4p d4anh xuyén. MOt khi dat dugc dién dp danh xuyén, DIAC gidi phéng xung
dong). Tuy nhién, khi dong du 16n di qua dién tr& va cic dién tich ting 1én trén
tu d€ dién 4p ting vugt dién 4p khdi dOng, DIAC dbt ngdt gidi phong cic
dién tich di vao cUc cOng cUa TRIAC. Lic nay TRIAC dan va lam cho dén
sang. Sau khi tu phong di€n dén dudi dién 4p danh xuyén cla DIAC, DIAC
ngung dan, 1am cho TRIAC ciing ngung dan va den tat. Chu ky 1ai dugc 1ap
lai. Peén lic ndy c6 vé sang (hodc sang mG ¢ mUc nao d6) vi cdc chu ky dan
ngUng dan xay ra rat nhanh. DO sing cla deén dugc R2 diéu khién.
- biéu khién moto AC

Mach nay c6 cdu tric gan giOng v8i mach déen md, chi b6 sung thém
phan mach R2C2. Tdc d0 clia mdto dugc di€u chinh bang chiét 4p R1.
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Mb to AC

T % 1(%1( triac g 10%29
2W 12W
220V AC r C:—I\

C] 1 v 1 Cz
0.1pF diac —~ 0.22uF
100V 200V

0O '

Hinh : Mach diéu khién méto AC

3. TRIAC

Muc tiéu:

- Phan tich dugc nguyén ly hoat dOng clla TRIAC.
- X4c dinh dugc chan linh kién.

a. Cu tao.

- Thudng dudc coi nhu mOt SCR 1uGng hudng vi c6 thé dan dién theo
hai chi€u. Hinh sau diy cho thdy cdu tao, mo hinh tuong dudng va cau tao
cUa Triac.

- Nhu vay ta thdy Triac nhu gdm bdi m6t SCR PNPN dan dién theo
chiu tUr trén xulng dudi, kich bdi dong cOng duong va m6t SCR NPNP dan
dién theo chi€u tUr dudi 1én kich bdi dong cOng am. Hai cUc con lai goi 12 hai
dau cudi chinh (main terminal).

b. Nguyén Iy lam viéc.

Hinh dudi dy giGi thi€u md hinh silicon loai n / loai p cla TRIAC. Linh
kién dugc 1ap rap hai SCR ddo chi€u va dat song song vGi nhau. Mach tuong
duong mo ta cich lam viéc cla TRIAC.

- TRIAC ngung dan:

Khi s& dung mach tuong duong, khi khong cé dong / d4p dat vao cuc
cOng, cOng cla cic SCR khong c6 dién dp khGi dOng, do d6 dong khong thé
chdy qua T1 va T2.

- TRIAC dan:

Khi c6 dong / 4p khGi dOng dat vao cOng, cd hai SCR nhan dudc dién ap
d0 16n d€ khéi dOng cho mach dan. MOt khi cd hai SCR dan, dong c¢6 thé
chdy theo hudng tur T1 dén T2 hodc tUr T2 dén T1. N€u loai bd dién 4p cOng,
cd hai SCR s€ chuyén sang trang thai ngng dan, khi dang séng AC dat vao T1
va T2 di qua dién 4p z&éro.
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T

Hinh . M6 hinh cau tao cUa Triac
-Do dau T, duong hon dau T,,d€ Triac dan dién ta cé thé kich
dong cOng duong va khi dau T,4m hon T, ta ¢6 thé kich dong cong am.

® ® © ©
I:t T: T2 Tz
G ; G ;’ e ; c 9
-0 T L-o T le=0 Tu -0 T
© © ©) O,
Cich 1 Cich 2 Cich 3 Cich 4

Hinh .Phuong phap kich m@& cho Triac
- Céch (1) va cach (2) nhay nhat, k& dén 1a cich (2) va cdch (4). Do tinh

chat dan dién ca hai chi€u. Triac dung trong mang xoay chi€u thudn 10i hon
SCR. Thi du sau diy cho thdy Ung dung cUa Triac trong mang dién xoay
chiéu.
¢. Ung dung cla Triac.
- Chuy€n mach don gian

Mach don gidn gidi thi€u TRIAC hoat dOng d€ cho phép hodc ngin can
dong dén tdi. Khi hd mach chuyén mach co, khong c6 dong vao mach,
TRIAC duy tri trang thdi ngung dan va khong c¢é dong qua tai. Khi kin mach
chuyén mach c0, mOt dong nhé trugt qua RG, kich hoat cho TRIAC dan
(cung cap dong cOng va 4p cOng ting vUQt qua cdc doi hdi khdi dOng cla
TRIAC). Biy gi0 dong xoay chi€u c6 th€ di qua TRIAC va qua tdi. Néu
chuy€n mach lai hd mach, TRIAC ngung dan, dong bi ngin khong cho qua
tai.
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Ptai

i MACISARG

2

Hinh : Chuy€n mach don gian

- Mach chinh luu kép.

2N

L - Vnguon \ m m

VT ; Rtai VtT' U U U
c Vitai \ IL l\ _

TR TP

Hinh : Mach chinh luu kép

TRIAC ciing v&i chi€t 4p, tu dién duoc st dung d€ cdu tao nén mach
chinh 1uu toan chu ky di€u chinh dugc. Dién trd R cla chiét 4p xdc 1ap thoi
gian tai d6 TRIAC dugc kich hoat dén trang thai dan. Khi ting lam cho
TRIAC dugc kich hoat tré hon va do dé dan dén dang séng bi xén. Dung I-
uong tu C ciing 1am cho dang séng bi xén (tu Iuu tr(t cic dién tich cho dén
khi dat dugc dién ap khéi dOng cla TRIAC, tai thGi di€m dé, tu sé€ phéng
dién tich). Cdc dang séng cang bi xén thi ning Iuong dua dén tdi cang gidm.

THUC HANH
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Diing thang do ohm d€ do SCR
1. Chudn bi dung cu, thiét bi, vat liéu

a. Thiét bi:

- bbng h6 VOM

- béng h6 DVOM

b. Linh Kién:

STT Loai linh kién S6 luong
1 | SCR céc loai 100
2. Trinh tu thuc hién:
Cic budc cong NOi dung Yéu cau ky thudt
viéc

Budc 1: Chon Chuyén thang do cUa |- Chon ding thang do
thang do dong h6 VOM vé thang

x1 hay x10

Budc 2: X4c dinh
cuc G, A, K

Thuc hién sdu phép do
gira hai que do cUa dOng
hO vdi ba chan cla SCR,
tU d6 x4c dinh cuc G, A,
K.

- X4c dinh chinh x4c cuc G,
A, K.

Budc 3: Kiém tra
chat lugng cUa
SCR

Ti€én hanh dat que den
vao cUc A, que do vao
cuc K. Sau dé kich tu A
sang G r6i nhd G ra, dua
vao vi tri cUa kim xéc
dinh chat luong clla SCR

- Toc d0 kich nhd cuc G
cang nhanh cang tOt
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