BAI THI NGHIEM MACH KIiCH THYRISTOR & TRIAC

PHAN LY THUYET

I. Thyristor (SCR)

Thyristor (tén ghép tU Thyratron va Transistor) dugc cdu tao tir 4 10p ban dan p-n-p-n
(hinh 1.a), c6 c4c dién cuc ra Anode (A), Cathode (K) va dién cuc di€u khién (G). Ky hiéu
quy Udc cho trén hinh 1b va hinh ddng bén ngoai - hinh 1.c.
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Hinh 1. Thyristor - cdu triic va hinh déng

Thyristor ¢6 3 10p ti€p xdc J1, J2 va J3 véi cic dién truOng nbi (gdy bGi hi€u Ung ti€p
xtic gi(ra hai 18p bén dan) E1, E2 va E3 c6 chiéu nhu trén hinh 1.a. Khi n0i Anode véi cuc “+”
va cathode v&i cuc “-* clla nguOn mot chi€u, J1 va J3 dugc phan cUc thudn va J2 - phin cuc
ngudc. K&t qud 1a gdn nhu toan b di€n thé ngudn dat 1én 18p ti€p xiic J2.

Neéu tic dOng vao cuc G mOt dién thé duong so véi K, sé& 1am cho cdc phan tU tai
dién cO ban cla N2 (dién t) chdy sang P2. MOt phan dién t chdy vao cuc G (tao thanh
dong di€u khi€n), da sO phan t con 1ai chiu 1uc hit cUa dién truGng tOng hgp trén J2 sé
chuyé€n dOng qua J2. Nhan ning lugng dU 16n cla dién trudng tOng cOng, cic dién tl nay sé
ion hod céc nguyén t( ban dan, tao ra cic dién t&r mdi (th( cdp). Céc dién tl th( cdp 1ai nhan
ning lUgng va giy ion hod ti€p theo. K&t qud 1a mOt thic 1 di€n t& dugc tao ra trong 18p
ti€p xiic J2 va chdy vao NI, sau d6 qua P1 d€ tGi cuc A tao thanh dong qua Thyristor.
Thyristor 1am viéc trong ch€ d0 nay 1a 1a ch€ d0 ma, c6 dién trd thudn nho va dong dan I 16n.
Khi Thyristor dd md, tin hiéu di€u khi€n tr@ nén mat tic dung. D06 16n va thoi gian kéo dai
cUa tin hiéu di€u khi€n phu thudc loai SCR s dung, dién thé dat trén SCR va dong tai dang
st dung. Khi 1am viéc v@i tdi cam 16n, dO rOng xung kich phdi kéo dai hon. Trong m0t sO
truGng hgp, can phdi kich 16ng xung d€ n€u xung dau khong kich dugc SCR, thi cic xung
ti€p theo c6 thé€ kich dugc. Ngoai ra viéc kich 10ng xung ciing 1am gidm cdng sudt di€u khién.

Trong truGng hgp khong c6 tin hiéu di€u khi€n & cuc G, hién tugng théc i néu trén
ciing c6 thé xdy ra khi thé dat trén SCR 16n hon thé€ giGi han cho phép (ddnh thlng SCR).
Ngoai ra, SCR ciing dan khi khi ting th€ U dat trén Thyristor thod man di€u kién :

(dUxx/dt) > (dUax/dt) max , vOi gid tri (dUax/dt) wax cho trong sO tra cUtu linh kién .



Khi dién th€ U dl 16n (U U moOi), cic di€én t& nhan dU ning lugng d€ giy hién
tugng ion hod do va cham, lam m@ Thyristor. Trong tru®ng hgp nay, hoat ddng cUa Thyristor
gan giOng hoat dOng cla den neon.

DE dua Thyristor vé€ trang thdi cdm (kho4), can ti€n hanh theo hai céch sau :
- Gidm dong dan I xudng dudi gia tri duy tri dan.
- P3o chiéu thé phan 4p U hodc tao thé phan cuc ngudc cho Thyristor.

Khi dat dién 4p ngudc 1én Thyristor dang dan (A ndi “-*, K ndi “+”), hai 16p ti€p xiic
J1 va J3 bi phan cuc ngugc, J2 phan cuc thudn. Céc di€n t&f dang hién dién trong Thyristor sé&
ddo chi€u hanh trinh , tao dong dién ngugc tU K vé A va vé cuc “-“ cUa nguOn. Tai thoi
di€m chuyén tU m& sang cam, dong ngUdc nay kha 16n, sau d6 khi J1 va J3 bi cdm, cdc dién
t(r con tOn tai gilra ching s€ dan tiéu tdn, cdu tric phan truy€n cla Thyristor dugc khoi phuc
1ai, Thyristor chuy€n sang trang th4i cAm v&i dong do nhd. Qu4 trinh md 3 su thay d6i dong
Thyristor t& m& sang cdm dugc mo ta trén hinh 2.a. Sau khi Thyristor cam, viéc ddo cuc lai
th€ U (U< U m6i) trén Thyristor (A-> “+”, K -> “-*) khong 1am Thyristor dan. Can luu y khi
Thyristor chuyén tUf dan sang cdm, trong khodng thOi gian ddu ( tO - t1 - hinh 2a) khodng vai
chuc s, Thyristor con dan vGi dong ngudc 16n. Néu trong khodng thdi gian nay dat ngay thé
ngudc, c6 th€ 1am hdng Thyristor.
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Hinh 2. Pac trung cUa Thyristor va sO d0 tUOng duong

Padc trung Volt-Ampere cUa Thyristor dugc mo ta trén hinh 2.b. Thyristor c6 cau triic
va hoat dOng tudng dudng vGi cap Transistor mac lién két collector-base (hinh 2.c).
Mot s6 dac di€m can luu y khi si dung Thyristor :
* MOi loai Thyristor ch€ tao c6 cic ddc trung khéc nhau, can lua chon loai thich hgp vdi yéu
cau strdung :
- Dong dién dinh mUc I, : (tuy loai) ~ 1A - 1000A.
- Dong dién dd ~ mA.
- Dién dp ngudc cuc dai U, m : (tuy loai) vai trdim Volt - vai kV.
- Dong dién diéu khién I,
- TOc d0 ting dong dién dI/dt: A/ s
- TOc d6 ting dién 4p dV/dt : V/ s
- ThOi gian khod : vaichuc s
- ThGi gianm@ : vai s
* Qud trinh chuy&n tUr m@ sang cdm khong xdy ra tlc thdi. Néu khi Thyristor chua cdm han
ma di xé4c 1ap thé U d€ U,k duong, sé 1am dodn mach ngudn va hdng Thyristor.



* Khi dat vao Thyristor dién thé xoay chiéu, Thyristor chi lam viéc v&i ban ky dUOng ma
khong lam viéc v&i ban kY am cUa di€n thé nudi. O ban kY am, Thyristor tU' dOng chuyén vé
ché d0 cdm do su ddo cuc cla dién thé nuoi.

* Thyristor c6 tri sO giGi han cao nhat, tdn hao nho nhat, ré tién, song thdi gian chuyén mach
cham, vi vay thich hgp cho nhig so d6 bi€n dbi dién 1uoi (50-60Hz) nhu cic b chinh 1u,
bi€n tan, nghich luu tan so thap.

II. Triac (Triode Alternative Current)

NhuU da trinh bay & trén, Thyristor 12 dung cU chi m& khi phan dp U,k duong. Néu nhu
mac hai Thyristor ngugc chi€u nhau , c¢6 th€ di€u khi€n ching md tuong Ung v&i cd hai
chi€u thé phan cuc duong va 4m. Trong truOng hop niy can cé hai tin hiu di€u khi€n dbng
b0 vGi nhau. Triac 13 dung cU tudng duong vGi hai Thyristor mac ngUgc nhau song cé chung
chi mOt dién cuc diéu khién .

Do 1am viéc vGi cd ngudn phan cUc duong va im, khdi ni€m Anode va Cathode cUa
Triac khong phit hgp. Bugc quy udc st dung ky hi€u T2 (hodc B2) va T1 (B1) cho céc cuc
10i ra va cuc di€u khi€n G G gan T1.
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Hinh 3. Cau tric Triac

C&u tric ban dan cla Triac c¢6 th€ mo td bang hai cdu tric chira 4 10p ti€p xiic ban
dan Ta va Tb (hinh 3.a). Trong truOng hop ndi T2 v4i nguldn “+” va T1 véi “-“, G vGi “+”,
nUa Ta cUa Triac 1am viéc nhu' mOt Thyristor thong thudng. Néu phin cuc ngudn ngudc 1ai,
dién t( tir N3 s& phéng vao P2, giy ra qua trinh thic 1t do va cham lam dan Tb. Trong thuc
t€, Triac dugc thi€t k€ v&i cdu tric lién k€t vGi cdc 10p ban dan N1, P1, N2,P2 1a chung cho
cd hai nUra. Ky hiéu quy udc cla Triac cho trén hinh 3.b.

Dac trung Volt-Ampere cUa Triac (hinh 4) c6 tinh d6i xUng. Nhanh & cung phan tu th(r
nhat Ung vGi T2 ndi “+” va T1 ndi “-* . O nhanh cung phan tu th(r 3, dac trung tuong Ung véi
sU ddo chi€u dién thé trén T1 va T2.
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Hinh 4. Pdc trung V-A cUa Triac

Khéc v&i Thyristor, Triac ¢6 th€ lam viéc vGi dién thé di€u khi€n 4m va khong doi
trang thdi khi ddo cuc nguOn thé nuoi.

III. SO d6 di€u khi€n (kich) Thyristor va Triac

Thyristor va Triac c6 th€ dugc kich bang ngudn mot chiéu.

Thoi gian kich d€ chuyén trang thdi Thyristor va Triac khong 16n. Sau khi dugc kich
dan, tin hiu diéu khi€n mat tic dung. Chinh vi vy c6 thé diéu khi€n céc linh kién nay bang
xung c6 bién d6 va thOi gian kéo dai tong Ung v&i tUng loai st dung.

MOt dac di€m Ung dung quan trong cUa dién t0 cong sudt 1a qué trinh kich dan
Thyristor ddng bd v3i dién 1udi cap. Nho vay c6 thé thay dOi dién th€ xoay chi€u hodc bi€n
d0i ching phit hop v&i yéu cau st dung.
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Hinh 5. SO d6 hinh thanh tin hiéu diéu khi€n déng bd

Trén hinh 5 gidi thiéu mot ki€u sg d6 di€u khi€n dOng b pha cho Thyristor va Triac,
trén hinh 6 — 12 s dO chi ti€t Module PEC-502 st dung trong thuc tap va trén hinh 7 - gidn do
thOi gian hoat ddng tuong Ung.
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Hinh 6. SO d0 nguyén 1y b0 hinh thanh tin hi€u di€u khi€n ddng b0 PEC-502

Tin hi€u xoay chi€u cap cho 10i vao A cUa sO d0 hinh 5-6 12 dOng pha véi tin hiéu
xoay chi€u cap cho trd tai Rt mac trén Thyristor. SO d0 s& khuéch dai tin hi€u sin 16i vao
thanh xung vudng géc c6 d0 rOng tudng Ung, st dung d€ ngat khoa K1, cho phép dong 11 nap
cho tu C2. Tuong Ung v&i ban ky duong cla tin hi€u vao, trén tu C2 sé c¢6 xung dang ring
cUa. BO so sdnh A1 thuc hién so sanh thé€ ring cua vGi thé dat Vp. Khi thé ring cua 16n hon
thé dat , bd so sanh tao xung duong 16i ra, st dung d€ di€éu khi€n Thyristor SCRI.

Nhu vy, khi thay d6i thé ngudng Vp, s€ lam dich thOi di€m md& SCR. Gi4 tri Vp
dugc quy udc tuong Ung véi dai lugng géc cat pha . Gid tri =0 (tuong Ung véi Vp = 0),
Thyristor m& toan b0 100% theo mOi ban ky duong.

Vé&i =45, Thyristor m3 75% , ban ky duong trén tdi bi 18y di 25%.

VGi  =90°, Thyristor m& 50% , ban ky duong trén tdi bi 1dy di 50% (hinh 7).

Véi =135, Thyristor m3 25% , ban ky duong trén tdi bi 18y di 75%.

K&t qua 1a vdi viéc thay doi géc cat, c6 thé di€u khi€n mG SCR tuong Ung véi vi tri pha
dién 1udi, lam thay d6i tuong Ung dién thé trén tai.
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Hinh 7. Gidn d0 xung di€u khi€n dong b6 pha cho SCR.
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