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TRUONG CAO PANG LY TU TRONG
KHOA PIEN - PIEN TU

HOC PHAN -

Chwong 1: CAC LINH KIEN BAN DAN
CONG SUAT

1.2/ Thyristor - SCR(Silicon Controlled
Rectifier):

1.2.1- Tong quan vé SCR:
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+ CAu tao: cu tl:ﬁc ban dan gom 4 16p, p-n-p-
n, tao nén 3 ti€p giap p-nla J;, J,, Js.
+ C6 3 cuc:
— Anode: nbi véi 16p p ngoai cung.
— Cathode: n61 voi 16p n ngoai cung.
— Gate: cuc diéu khién, nbi véi 1op p &
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1.2.2- Nguyén ly lam viéc cua SCR:

*Phan cuc thuin:
Mé SCR
- M& SCR 1a chuyén né tir trang thai khong
dong dién sang trang thai cO dong dién.
- biéu kién dé c6 dong dién chay qua SCR:
+ Dién ap U, >0
+ Dong dién diéu khién ig, 0.

Trong mach dién mot chiéu, SCR duoc mo dé
dang. Con trong mach dién xoay chiéu, viéc m&
SCR phtrc tap hon do di¢n ap va dong dién thuong
xuyén do6i chiéu
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Mot s6 so d6 md SCR trong mach xoay chiéu:
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Mg SCR bang Mo SCR bang L
dién ap anod nguon phy biéu khién bang
. mach DK
Khoa SCR

- Khoa SCR 1a chuyén né tir trang thai c6 dong
dién sang trang thai khong dong dién.

-Diéu kién dé khoa SCR 1a phai dua dong dién
chay qua né vé 0.

- Co thé hiéu vé diéu kién nay 1a dit mot dién ap
nguoc tryc tiép trén 2 dau U, <0 , SCR duoc khoa
- Trong mach dién xoay chiéu SCR tu khoéa do
dong dién ty dong doi chiéu theo dién ap, khi dong
dién bang khong SCR tu khoa.
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Khéa SCR ddi véi dién xoay chiéu

Khi SCR hoat dong ¢ dién thé xoay chiéu tan s thap (thi du
50Hz hodc 60Hz) thi van dé tit SCR duoc giai quyét dé dang.
Khi khéng c6 xung kich thi mang dién xubng gan 0V, SCR sé&
ngung. Di nhién ¢ ban ky &m SCR khong hoat dong méc du ¢
xung Kich

SCRngwmg  SCR din
vra_/L)
G)zzuwswz
L
Hinh 5

Khéa SCR d6i véi dién xoay chiéu

dwoc st dung nhu mot
khod déng ngit .

Vie g ], - SCR din dién & nira chu
. SZ ky duong ctia ngudn V .
| K va nd ty khod vao cudi

% e ntra chu ky nay khi
+ VAC=O:>IA=O'

gz -Trong mach nay SCR
D ®n




Khoéa SCR déi véi dién
mot chiéu

* Mach dién khod SCR bing =)
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S:0FF) 5,(0N)

phuong phdp cho I, = 0 hodc —Ves SOFE) R,
Vak=0. R
M& SCR 4n S; — den sdng, R
khod SCR an S, hodc S; .
| SI0N)
* Mach dién khoa SCR biing ) ! ® °e
phuong phdp dit dién 4p ngudc 1én R B
hai cuc Ava K. il A
M& SCR &n S, —> dén sdng va tu e
$:(0FF)

dién C nap di€én c6 cuyc tinh nhu
hinh vé&. Khod SCR 4n S, dién dp
trén tu s€ dat ngudgc 1€n hai cuc A
va K.

1.2.3- Pac tinh von-
ampe cua SCR:

A 1y
IpF---
i
L | Ug>Ug>Ugs=0
Dong o 1 |- AT
Ur,max l S ! Usk
|
' 0 UV Uﬁn]nx
Péanh
thung mA

U,: reverse voltage(dién ap
ngugc)
U;: forward voltage(dién ap
thuén)

1. Dbéc tinh nguoc: Uy, <O0.
— Rt gidng dic tinh nguoc cua di6t.
2. Dac tinh thudn: U, > 0.
2.1. Khi Ugk =0,
- Cho dén khi Uy < Ug y thyristor cén
tré dong dién.
- Cho dén khi Upg = U gy tro khéng
giam dot ngdt. Béc tinh chuyén l~én
doan dién tro phé nhu diot khi dan
dong theo chiéu thuan.
2.2. Khi Ugk >0,
- Piac tinh chuyén 1én doan dién tro
nho tai Upy << Ugpaxe
- Dién ap chuyén cang nho néu Ugy
cang lén.
Trong moi truong hop thyristor chi
dan dong duge néu I, > 1, goi la
dong duy tri (Holding current).
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1.2.4- Cac théng s k¥ thuit ciia SCR:
1. Gia tri dong trung binh cho phép chay qua SCR: I,,

- Lam mat ty nhién: mot phan ba dong I,
- Lam mét cudng buc bang quat gio: hai phan ba dong |,
- Lam cudng birc bang nudc: co thé st dung 100% dong ..
2. Pién ap nguoc cho phép 16n nhat: Ungmax
3. Thoi gian phuc hoi tinh chat khoéa ciia SCR: t (us)
- Thoi gian t6i thiéu phai dat dién 4p am lén andt-catot cua SCR
sau khi dong iy, da v bang 0 trude khi c6 thé ¢6 dién ap Upk
duong ma SCR van khoa.

- Trong nghich luu phu thude hodc nghich luu dde 1ap, phai luén
dam bao tho1 gian khoéa cuavancd 1,5 -2 lant,.
- t,, phan biét thyristor vé tan sd:

* Tan sd thap: t, > 50 ps;

4. Toc @9 ting dong cho phép: dI/dt (A/ps)
- SCR tén s6 thap: dI/dt ¢& 50 — 100 A/us.
- SCR tén s6 cao: dI/dt ¢& 200 — 500 A/us.
5. Toc d9 tiang dién ap cho phép: dV/dt (V/ps)
- SCR tan sb thap: dV/dt ¢& 50 — 100 V/ps.
- SCR tan s6 cao: dV/dt ¢& 200 — 500 V/ps.
6. Thong s6 yéu cau doi voi tin hiéu diéu khién:
(Usk: o)
- Ngoai bién d(‘f) dién ap, dong dién, do rong xung
la mot yéu cau quan trong.
- D6 rong xung t6i thiéu phai dam bao dong I,
vugt qua gia tri dong duy tri I,



Ta c6 thé lam SCR dan dién bang cach ting dién thé anod 1én dén dién
thé quay vé Vg, hodc bang cach ding dong kich cuc cong. Mot cach
khac 1 tang dién thé anod nhanh ttrc dv/dt 16n ma ban than dién thé V
anod khong can 16n. Thong sb dv/dt 1a toc do ting thé 16n nhat ma SCR
chua dan, vuot trén vi tri ndy SCR s& dan dién. Ly do la c6 mot dién
dung noi C, giita hai cuc nén cta transistor trong mé hinh twong dwong
cta SCR.,dong dién qua tu la: icb=CbhdV/dt

Dong dién nay chay vao cyc nén ctia T,. Khi dV/dt da 16n thi i, 16n da
strc kich SCR. Nguoi ta thudng tranh hién trong ndy bang cach méac mot
tu C va dién tr¢ R song song v61 SCR dé chia bot dong 1.
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1.2.5 - Ung dung ciia SCR:

Chinh luu dong dién nhung cd thé diéu chinh duoc
dong va ap ngd ra khi diéu chinh xung kich vao cuc G
Mach chinh lwu cau 1 pha c6 diéu khién

—
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Mach chinh lru cau 3 pha c6 diéu khién

in in its
Un$ T Un* T3 UTH T5 L
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1.3/ TRIAC:
1.3.1- Tong quan vé TRIAC:

I . T,
o
. f e " Iscr, __
1 — [ N — an
P, I E 1 o
%—F Rt N SCR,
G T, G
T
£ . T,
Cau tao Triac
Mach tuwong duong
T:
Ky hiéu
18




Hinh dang TRIAC:

MT, T,

oy
-
A
A

Q{ d

1.3.2- Nguyén ly lam viéc cua Triac:

* Kich din Triac & nguﬁn DC:

. Tii Tii

I,

TI T_1
Ve

2 1
Frola o YA L o YA

G T, G |

L
a b

- Khi cyc T, ¢6 dién th€ dudng, cyc T, ¢6 dién th€ 4m va cyc G duge

kich xung duong thi triac dan dién theo chiéu tir T, qua T, (Hinh a)
-Khi cyc T, ¢6 dién th€ am, cyc T, c6 dién thé dudng va cuc G dugc
kich xung Am thi triac din dién theo chiéu tir T, qua T, (Hinh b).
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* Kich din Triac & ngu("in AC:

- Khi ngudn ¢6 ban ky .

duong, cuc G dudc kich xung i

duong va khi ngudn c6 ban R T
ky 4m, cuc G dugc kich xung @‘ A
am. 6 |,
- Triac cho dong di€én qua

dudc hai chiéu va khi da dan
dién thi di€n ap trén hai cuc
(T1-T2) rat nhd nén dudc coi
nhu cong tic ban dan dung
trong mach dién xoay chiéu.

Cic cach kich dan TRIAC

+T2 -Tz +T2 -Tz

G G G G
_ITL -1 Ty _I—I_ +1 T, _Ifl_- T; _ITL + Ty

Vi > 0¥, Ve>0Y Vi > 0¥, Vg>0Y Vi > 0¥, Ve>0Y Vi > 0¥, V>0

Hinh 15 - 5: Cé4c cich kich Triac din dién

H_/ H_/

Kich thuén Kich nghich

Cin dong dién kich tri s6 nhé Cin dong dién kich tri so 16n
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1.3.3- Pac tuvén von-ampe cua TRIAC:

Triac c6 dic
tinh V-A gdm
hai phan d6i
xitng nhau qua
diém O. Hai
phan nay gidng
nhu ddc tinh
ctia 2 SCR mic
ngudgc chiéu
nhau.

1.3.4- Ung dung ciia TRIAC:

TRIAC c6 rit nhiéu tmg dung. Tuy nhién nguoi ta khong stir dung né
trong cac ung dung chuyén mach céng suat cao - mot trong nhirng ly do
Ia déc tinh chuyén mach khéng doi xung cta no.

Tuy nhién TRIAC vén duoc sir dung trong nhiéu tng dung chuyén
mach dién:
- Pén diéu chinh anh séng trong nha.
- Diéu khién tdc do quat dién.
- Piéu khién dong co nho.
- Kiém soat cac thiét bi gia dung nho chay bang dién xoay chiéu.

TRIAC dé sir dung va c6 chi phi thip hon thay vi st dung hai thyristor

cho cac tmg dung cdng suit thap. Khi can c6 cdng suit cao hon, ngudi ta
thuong sur dung hai thyristor dat doi song véi nhau.
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Mach ng dung Triac tong quat

Tai
T,
Vac I
& Dich ph: Phat xun,
ic a
iIch p g G T 1

Hinh 15 - 6: Mach tng dung Triac tdng quit

Mach diéu chinh d6 sang dén dung Diac va TRiac
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