Giao trinh: Dién tir co ban Trirong Cao ding nghé Yén Bdi

CHUONG 2: CAC MACH PIEN TU CO BAN

1. Mach chinh luu
1.1. So' @ va nguyén ly hoat dong ciia mach chinh lvu dong dién xoay chiéu
* Tac dung:
Bién d6i dong dién xoay chiéu thanh dong dién mot chicu
1.2.Cac mach chinh luu co' ban
a. Mach chinh luvu mot nira chu ky
* Sor d6 mach dién
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Hinh 2.1: So d6 mach chinh luu nita chu ky

So d6 nan dong xoay chiéu 1 pha nira ky sir dung rét it trong thuc té vi
chat lugng di¢n ap 1 chiéu sau khi nin kém tri $O hiéu dung dién ap 1 chiéu thép
dong thdi con map mo nhiéu.

* Nguyén ly lam viéc

So dd nin dong nira ky mot pha st dung didt nan dong chi cho dong dién
di theo mot chiéu:

O nira chu ky dau: Dong dién di tir (+) may phat dén (+) cua didt qua phu
tai rdi vé (-) cia may phat.

O nira chu ky sau: Nho ¢ dibt nén khong cho dong dién di qua phu tai.

Vi vay dong dién sau khi nan van con nhiéu map mo.

b. Mach chinh lwu ciu
* Sordo mach dién

So dd nan dong ca ky ngudn dién xoay chiéu mot pha duoc sir dung rat

phd bién. Trong hé thong dién 6t0, may kéo. So d6 nay duoc ding & mot s6 bd

phan nhu role khdng ché trong hé théng diéu khién may khoi dong dién.
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Hinh 2.2: So' d6 mach chinh lwu ciu
* Nguyén ly lam viéc

O nira chu ky dau: Khi thé duong ciia may phat dit vao diém a, thé am dit
vao diém b c6 dong dién di tir : (+) may phat dén (a) qua D1 qua Rt qua D3 vé
(b) r6i v& (-) may phat.

O nua chu ky sau: Khi thé duong ciia may phat dit vao diém (b), thé am
ciia may phat dit vao diém (a) co dong dién di tir (+) may phat t6i diém (b) qua
D2 qua Rt qua D4 rdi vé (a) va vé (-) may phat.

c. Mach chinh luu nhédn 2

Anh cé ban quyén - Vinh
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Hinh 2.3:So do mach chinh lwu nhén 2
Dé tro thanh mach chinh luu nhan 2 ta phai dung hai tu hod cung tri s6
mic ndi tiép, sau d6 dau 1 dau cua dién ap xoay chiéu vao diém giita hai tu =>
ta s& thu duoc dién ap ting gép 2 lan.
O mach trén, khi cong tic K md, mach tré vé dang chinh luu thong
thuong.
Khi cong tic K dong, mach tré thanh mach chinh luu nhén 2, va két qua la

ta thu dugc dién 4p ra ting gap 2 lan.
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2. Mach khuyéch dai
2.1.So d6 va nguyén Iy hoat dong ciia mach khuyéch dai

Mach khuyéch dai duoc su dung trong hau hét cac thiét bi dién ti, nhu
mach khuéch dai am tan trong Cassete, Amply, khuéch dai tin hi€u video trong
Tivi mau v.v ...

Mach kuéch dai co thé dung tranzitor rdi rac hodc dung IC.
a. Mach IC khuéch dai thudt toan va mach khuéch dai dung IC

IC khuéch dai thuat toan viét tat 1a OA (Operational Amplifier) thuc chat
1a mot bo khuéch dai mot chiéu gdm nhiéu tang, ghép truc tiép, c6 hé sb khuéch
dai 16n, ¢6 hai diu vao va mot dau ra.

Quy uwdc ki hiéu mot bd khuéch dai thuat toan (OA). Trong d6, dau vao 1a
Uvk goi 12 ddu vao khong dao, danh du (+). Pau vao Uyp goi 1a dau vao dao,
danh dau (-). Pau ra 13 U,. (+E) ngudn cung cip dién duong, (-E) ngudn cung
cap dién am. Khi c6 tin hiéu dua dén dau vao khong déo thi tin hiéu ra cing dau
tin hi€u vao. Khi ¢6 tin hiéu dua dén dau vao tin hi€u ddo thi tin hi¢u ra nguogc
dau véi tin hiéu vao. Pau vao dao thuong dugc ding dé hdi tiép am bén ngoai
cho OA. Hdi tiép am 1a trich mot phan tin hiéu tir dau ra cho quay vé dau vao va
ngugc pha véi tin hi¢u vao.
b. Nguyén Iy lam viéc ciia mach khuéch dai dién ép dimg OA

So d6 khuéch dai dung OA, mach dién c6 hdi tiép 4m thong qua Ry Dau

vao khong ddo dugc noi véi diém

chung ctia mach dié€n, tirc 14 nd61 mat. UVS;I R P8
Tin hiéu vao qua R,dua dén dau vao E%W‘O“
dao cua OA. Két qua dién ap ¢ dau ra "j‘i’
nguoc dau véi dién ap ¢ dau vao va i
duoc khuéch dai.
Hé s khuéch dai dién ap:
R, Hinh 2.4: So do khuéch dai dio ditng OA

o]l B
U R,

2.2. Cc loai mach khuyéch dai
C6 ba logi mach khuyéch dai chinh la :
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Khuéch dai vé dién ap: La mach khi ta dua mot tin hiéu c6 bién do nho
vio, dau ra ta s& thu duge mot tin hiéu c6 bién do 16n hon nhiéu lan.

Mach khuéch dai vé dong di¢n: La mach khi ta dua mot tin hi€u cé cudong
do yéu vao, dau ra ta s& thu dugc mét tin hiéu cho cuong do dong dién manh
hon nhiéu lan.

Mach khuéch dai cong suat: La mach khi ta dua mot tin hiéu ¢ cong sut
yéu vao, dau ra ta thu duoc tin hiéu cé cong sudt manh hon nhiéu lan, thuc ra
mach khuéch dai cong suat 13 két hop ca hai mach khuéch dai dién ap va khuéch
dai dong dién lam mat.

2.3. Céc ché d hoat dong ciia mach khuéch dai

Céc ché d6 hoat dong cua mach khuéch dai 1a phu thudc vao ché do phan
cuc cho Transistor, tuy theo muc dich sir dung ma mach khuéch dai duoc phan
cuc dé KD & ché do A, ché do B, ché do AB hoidc ché do C
a. Mach khuéch dai ¢ ché dé A

La cac mach khuéch dai can l4y ra tin hiéu hoan toan gidng vdi tin hiéu
ngod vao.

Anh co ban quyén - Vinh
Vee 12V
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Hinh 2.5:Mach khuéch dai ché d¢p A khuéch dai
cd hai ban chu ky tin hiéu ngo

* PE Transistor hoat dong & ché do A, ta phai dinh thién sao cho dién ap
UCE ~ 60% + 70% Vcc.

* Mach khuéch dai & ché do A dugc st dung trong cac mach trung gian
nhu khuéch dai cao tan, khuéch dai trung tan, tién khuéch dai v v..
b. Mach khuéch dai 6 ché dp B

Mach khuéch dai ché d6 B 1a mach chi khuéch dai mét nira chu ky cua tin
hiéu, néu khuéch dai ban ky duong ta dung transistor NPN, néu khuéch dai ban
ky am ta dung transistor PNP, mach khuéch dai ¢ ché do B khong c6 dinh thién.
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Hinh 2.6:Mach khuyéch dai 6 ché dj B chi khuéch

dai mgt ban chu ky cua tin hiéu ngé vao.

Mach khuéch dai ché do B thuong duoc sir dung trong cdc mach khuéch
dai cong suit day kéo nhu cong suat am tan, cong suat manh cua Ti vi, trong cac
mach cong suit day kéo, ngudi ta dung hai dén NPN va PNP mic ndi tiép, mbi
dén sé khuyéch dai mot ban chu ky cua tin hi€u, hai dén trong mach khuéch dai
day kéo phai co cac thong sé ki thuat nhu nhau:

* Mach khuéch dai cong suat két hop ca haiché do A va B.
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Hinh 2.7:Mach khuéch dai céng suit Amply
01 khuéch dai & ché dj A, Q2 va O3 khuéch dai & ché do B, Q2 khuéch dai cho
ban chu ky dwong, O3 khuéch dai cho ban chu ky am.

¢. Mach khuéch dai 6 ché dp AB
Mach khuéch dai ¢ ché d6 AB la mach tuong tu khuyéch dai ¢ ché do B,
nhung c6 dinh thién sao cho dién 4p Ugg xép xi 0,6 V, mach ciing chi khuéch dai
mot nura chu ky tin hi¢u va khic phuc hién tugng méo giao diém cua mach
khuéch dai ché @6 B, mach nay cling dugc st dung trong cac mach cong sut
day kéo .
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d. Mach khuyéch dai 6 ché dp C

La mach khuéch dai c6 dién ap Ugg dugc phan cuc nguoc voi muc dich
chi léy tin hiéu dau ra 1a mot phén dinh cta tin hiéu diu vao, mach nay thuong
st dung trong cac mach tach tin hi€u: Vi du mach tach xung déng b0 trong ti vi

mau.

Tin hiéu Video
Ay
{ U il B
1

Rdt
Xung H.syn Rg

Xung H.syn
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Hinh 2.8:Ung dung mach khuéch dai ché @ C trong
mach tich xung dong bp Ti vi mau

2.4.Cac kiéu ghép tang

Khdi ni¢gm vé ghép ting: Mot thiét bi dién tir gdm c6 nhiéu khéi két hop
lai, mdi khéi lai co nhiéu tang khuéch dai duoc mac nbi tiép v6i nhau va khi
mic ndi tiép thuong st dung mot trong cac kiéu ghép sau:

Ghép tang qua tu dién

Ghép tang qua bién ap

Ghép tang tryc tiép
a. Ghép ting qua tu dién

Volume

Hinh 2.9:Mach khuéch dai diu tiv - ¢é hai ting khuéch
dai dwoc ghép voi nhau qua tu dién
O trén 13 so d6 mach khuéch dai dau tur trong dai Cassette, mach g@)m hai

ting khuéch dai méc theo kiéu E chung, cac tang duoc ghép tin hiéu thong qua
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tu dién, ngudi ta st dung cac tu Cj, C3, Cs lam tu ndi tng cho tin hiéu xoay
chiéu di qua va ngan ap maot chiéu lai, cac tu C, va C4 ¢ tac dung thoat thanh
phﬁn xoay chiéu tir chan E xuéng mass, Cg la tu loc ngu@)n.

Uu diém cua mach 1a don gian, dé lép do d6 mach dugc st dung rat nhiéu
trong thiét bi dién tir, nhugc diém la khong khai thac duoc hét kha niang khuéch
dai ctia Transistor do d6 hé sb khuéch dai khong 16n.

O trén 1a mach khuéch dai 4m tan, do d6 cac tu ndi tang thuong dung tu
hoa ¢6 tri s6 tir 1pF = 10pF.

Trong cac mach khuéch dai cao tan thi ty ndi ting c6 tri s nho khoang
vai nano Fara.

b. Ghép ting qua bién dp

Q1
T1

____

R3
Cc1

Hinh 2.10:Tang Trung tan tiéng ciia Radio sir dung bién dp ghép tang

O trén 1a so 6 mach trung tan Radio str dung céac bién ap ghép tang, tin
hiéu dau ra cia ting ndy dugc ghép qua bién ap dé di vao ting phia sau.

Uu diém ciia mach 1a phéi hop duoc tré khang giita cac tang do d6 khai
thac dugc tdi vu hé sb khuéch dai, hon nita cudn so cip bién ap cé thé ddu song
song v6i tu dé cong huong khi mach khuéch dai & mot tan sb ¢ dinh.

Nhuoc diém: néu mach hoat dong ¢ dai tan s rong thi gdy méo tan so,
mach ché tao phtrc tap va chiém nhiéu dién tich.

c. Ghép tang truc tiép
Kiéu ghép tang truc tiép thuong dugce dung trong cdc mach khuéch dai

cong suat am tan.
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Hinh 2.11:Mach khuéch dai cong suit am tan cé dén dio pha Q,

dwoc ghép trwc tiép véi hai dén cong sudt Q, va Q;

3. Mach diéu khién

3.1. So @6 va nguyén Iy hoat dong ciia mach diéu khién dién tir

3.1.1 Nguyen Iy mach diéu khién dién tir:

B6 diéu khién 1a bd bién ddi tin hiéu Uy thanh goc diéu khién B duogc tinh

tir thoi diém chuyén mach ty nhién cua van dong lyuc. Pé xac dinh duge gbc B

Can phai biét thong tin vé pha cua dién ap

dat 1én van dong lyc. Tuc 1a van di€u khién

|l

ss |—>

phai tao ra xung dong pha véi dién ap dat 1én ua

van dong lyc. B§ diéu khién cua so do chinh A

luu mot pha khong d6i xiung duoc thiét ké

theo nguyen 1y diéu khién doc.

B§ diéu khién nay gdm: B tao xung
rang cua hodc con goi la di¢n 4p tya (RC) va

b0 so sanh (SS). Tin hiéud@)ng bd s€ déng bd

Hinh 2.12: Nguyén ly mach
diéu khién dign tiv

qué trinh 1am vi¢c cua may phat xung rang cua Ugc, s€ dugc so sanh véi tin hi¢u

di€u khién trong bd so sanh.

:

¥
Tinhiguvao|  ehdiénti
= dieukhien

—

Do twong
ditu khién

Hinh 2.13: So do tong qudt ciia mach dién tir diéu khién
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Tai thoi diém Uge = Ugy, bO so sanh s& tao ra mot xung ma vi tri cua nd
trén truc thoi gian s€ phu thudc vao gia tri cua tin hi¢u diéu khién.
3.1.2 Nguyén Iy mach diéu khién tin hiéu:
a. So do:
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Hinh 2.14: So dé mach bao hiéu va bdo vé qua dién

BA: Bién 4p ha dién ap tir 220V dé nudi mach diéu khién.

D,, C: Pidt va tu dién dé bién doi dién xoay chiéu thanh dién mot chiéu
nu6i mach diéu khién.

VR, R;: Bién tré diéu chinh ngudng tac dong cho Ty, T».

Rj: dién trd tao thién ap cho T,.

D;: di6t bao vé Ty va To.

T,, T,: tranzitor diéu khién ro le hoat dong

K: ro le dong, cat ngudn 9 (diéu khién céc tiép diém K, K,) theo nguyén
Iy bao vé qua dién 4p ching ta c6 thé 1am mach bao vé dién ap thap.
b. Hoat dong:

Binh thuong dién ap bang 220V ro le K khong hut, tiép diém thuong dong
K, dong dién cho tai. Khi dién 4p vao tang cao, trén bién trd VR nhan mét tin
hiéu dién ap vuot ngudng lam viéc cua dibt 6n ap D,, didt on ap cho phép dong
dién chay qua. Hai tranzitor T; va T, nhan tin hiéu dong di¢én chay tur dibt on ap,
khuéch dai dong dién nay, cap cho cudn day ro le (K). Ro le tic dong lam mo
tiép diém thuong dong K, cat dién tai; dong tiép diém thuong mé K, cho dén
hiéu (PH) sang, chudng kéu bao hiéu rang dién ap dang qua cao nén cit dién.
3.2. Céc loai mach diéu khién
3.2.1 Mach diéu khién dién ap
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a. So do:
GOm may phat dién, bo diéu ap IC, dén bao nap, khoa dién, 4c quy.
b. Hoat dong:

Bo diéu chinh IC da chirc ning duoc sir dung phan 16n trén cac xe hién
nay dic biét 1a trén cac xe dong Toyota. Bo diéu chinh kiéu M bao gom mét IC
ghép chira mot mach t6 hop khéi don (M.IC). Di vai tiét ché kiéu M thi IC ¢
chtrc nang nhu mot bo phat hi¢n hé mach trong cudn r6 to va cho dén bdo nap

do d6 hé théng nap kha don gian.

! ¥ Cudn day 1
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Hinh 3.15: Mach diéu chinh di¢n dp mdy phit bang IC
- Khi bat khoa dién trang thai ON, dong co tat
Khi bat khoa dién trang thai ON s& cdp dién ap ac quy dén cuc IG cua tiét

ché IC. Pién ap nay duoc phat hién boi M.IC va Tr; duoc mé 1am dong kich tir
ban dau chay dén cudn 6 to qua c quy va cuc B. Pé giam dong dién phong qua
dc quy khi bat khoa dién, MIC giir dong kich tir ¢ gia tri nho khoang 0,2A bang
cach bat va tit gian doan Tr;. Do vi¢c phat di¢n chua bat diu nén dién ap cuc P
bﬁng 0. bién 4p nay duoc M.IC phat hién, n6 tat Try, bat Tr, 1am cho dén bao
nap bat sang (hinh v&).Dong dién phat ra boi may phat (thdp hon dién ap tiéu
chuén)

Khi may phat bat dau phat dién va dién ap cuc P ting, bd M.IC chuyén
Tr, tir trang thai tit mo gian doan sang trang thai mo lién tuc lam cho dong kich
thich du 16n dugc cung cép tir dc quy dén cudn rd to. Vi vay dong dién phat ra
tang dot ngdt. Khi dién ap P tang, bo M.IC tit Tr, va bat Tr; do sau d6 khong cé

su chénh léch dién &4p nén deén bao nap tt (hinh v¢).
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