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Trudng Pai Hoc Cong Nghiép Tp.HCM

BAI 1:MO PAU VE PIEN TU CONG SUAT

A DPién tif cong suit

Céc thi€t bi dién tr cong suit cho phép , diéu khién va chuyén ddi cdc tin hiéu
dién t¥ cong suit nhd thanh cong sui't 16n d€ diéu khién cho cdc thiét bi chap hanh
nhu mdy dién , cdc thi€t bi cong nghé

Céc 4p dung chii yé&u clia dién tif cong sui't gom :

1. So dd chinh lvu cong suit ,thuc hién phép bi€n ddi dong dién xoay chiéu
(AC)thanh dong dién 1 chiéu (DC). Ung dung chili y&u clia s6 dd nay la diéu
khién cdc dong cd DC bing ngudn dién ludi xoay chiéu.

2. Sd @b nghich luu , thyc hién phép bi€n d6i dong dién 1 chiéu thanh xoay chiéu,
xtr dung trong cacé so don cong suit.

3. So dd bién ddi dién 4p mot chiéu, s dung trong cic sd d6 diéu khién cong
suit.

4. So db bién d6i dién 4p xoay chiéu véi tng dung chinh 13 diéu khién tdc do dong
co AC

5. Sd @b bi€n tan , thyc hién bi€n d6i cd vé tin sdva dién 4p xoay chiéu, xit dung
chinh d€ diéu khién chinh xic tc d6 dong cd AC

B Cic linh kién cong suit

C4c linh kién cong sudt chi y&u dugc sit dung hién nay 1a diode cong suit ,
thyristor, triac, transistor MOS cong suat.

I. LI THUYET

1. Diode cong suat

Diode bin din dudc ciu tao trén 16p ti€p xtic ban ddn khéc loai (hinh 1a),
tjudn 12 ban ddn loai P loai N. Trén hinh 1b 13 ky hién quy udc cho diode va hinh Ic
—hinh ddng diode cong suit.

Do hiéu ttng khuy&t tdn cdc phan ti¥ tdi dién co bdn gitra hai mién , tia 16p
ti€p xidc (phan truyén) s& hinh thanh dién thé ti€p xidc ,tao ra dién trudng Ecé tic
dung ngin ngira sy khuy€t tdn ti€p tuc lam cdc phan t t3i dién tf cd bin. K&t qua ,
& trang thdican biing , & ranh gidi ti€p xtic tao ra mién nghéocdc phan i tdi dién.

Khi dit vao diode mot dién trudng ngoai (U) , trang thii cAn bing bi phd v3.
Néu noi dién thé ngoai theo chiéu dudng + v6i K va — v6i A cida diode, s& tao ra
dién trudng ngoai cling chiéu vdi dién thé tiép xtc, dién trudng tdng cong s& 1am
ting rao th€ 1am md rong mién ngheo cla 16p ti€p xiic khong cho phép cdc phan tir
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tai dién chuyén quaphan truyén va dong qua phan truyén chi l1a dong do (dong
ngugce)
I. N&i dién thé ngoai theo chiéu + v6i A va — véi K clia diode , dién trudng

ngoai s& ngudc chiéu véi trudng cla dién ti€p xic, dién trudng tong adng
s& 1am gidmhang rao thé&,cho phép cic phin tif tdi dién chuyén quaphan
chuyén va tao thinh dong cla diode .trén hinh 1b m6 td dudng dic trung
Volt-Amperecua diode tudng ing vdi qud trinh m6 td trén . ing v6i nhanh
phin cuc ngugc , dong do 12 khong ddng k€ song phu thudc manh vio nhiét
do

Diode cdng sud't lam viéc & dong thuan 16n vi vay doi hdi ché do gidi nhiét
thich hgp. Thong thudng cathode clia diode dugc gin vao v sit cé dc dé gin truc
ti€p vao mi€ng tda nhiét.

Céc diode cong suat st dung cho céc thi€t bi cong nghiépthudng doi hdi
dién 4p ngudc cyc daitlr vai trim dén vai ngan Volt . Dong dén dinh mitc(dong
thuan) tr vai dén vai ngdn ampere
2. Thyristor (SCR)

Thyristor (t&n ghép tir thyratron va transistor)dudc ciu tao tif bon 16p ban dian
p-n-p-n (hinh 2a), c6 cdc dién cuc ra Anode (A), cathode (K) va dién cuc khién
(G)ky hi€u quy u6c cho trén hinh 1b va hinh ddng bén ngoai — hinh 2c

Thyristor ¢6 3 16p ti€p xtc J1,J2,J3 v6i cdc dién trudng ndi(gay ra bdi hiéu
ting t&p xic gitra hai 16p ban ddn)E1,E2,E3 ¢6 chiéu nhu trén hinh 2a. khi ndi anode
vdi cuc (+) va cathode v6i cuc (-) cia ngudn mot chiéu , J1 va J3 duge phan cuc
thuan va J2 phan cuc ngude. K&t qua gan nhu toan bo dién th€ ngudn dit 1én 16p
ti€p xiic J2

Né&u tdc dong vao cuc G mdt dién thé duong so v6i K, sé 1am cho cdc phin ti
tdidién co bdn clia N2 (dién tr ) chdy sang P2. mdt phian dién tr chdy vao cuc G
(tao thanh dong diéu khién ), da s6 con lai chiu lugc hiitcda dién trudng tong hop
trén J2 va chuyén dong qua J2. nhan ning luong di 16n cia dién trudng tdng cong,
cdc dién tif sé bi ion héa cdc nguyén tif ban din, tao ra cic dién ti mdi(thit cap).
Céc dién t thit cap lai nhan ning lugngva giy ion hod ti€p theo. K&t qud 1a tao ra
mdt thac 1ii dién ti trong 16p ti€p xtic J2 chdy vao N1, sau dé qua P1 t6i cuc A tao
thanh dong qua thyristor. Thyristor 1am viéc trong ch€ do nay 1a ch& do md, c¢6 dién
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trd thuannhd va dong ddn 16n nhat. Khi thyristor & md, tin hiéu diéu khién trd nén
mat tdc dung.

Trong trudng hgp khong c6 tin hiéu diéu khién & cuc G hién tuong thic lii
nhu trén ciing c6 thé xdy ra khi ting dién thé U dit 1én thyristor. Khi dién thé U di
16n(U>U mdi) cdc dién ti nhan dd ning luongdé gay nén hién tugng ion héa do va
cham, lAm md thyristor trong trudng hdp nay hoat dong cla thyristor gin gidng hoat
dong cuadeén neon.

DPé€ dua thyristor vé trang thdi cAm(khda), can ti€n hanh theo hai cdch nhu
sau:
- Gidm dong dian I xudng gid triduy tri dan.
- P4o chiéu dién thé€ phian 4p U hoic tao dién thé phin cuc ngugc cho thyristor.

Khi dit dién 4p ngudc 1én thyristor dang ddn (A ndi “+” K ndi “-*), hai 16p
ti€p xtic J1vaJ3 bi phan cyc ngudc , J2 dugc phan cuc thuan. Céc dién tf dang hién
dién trong thyristors sé d4o chiéu hanh trinh, tao dong dién ngugc tir Avé Kva vé
cuc — ctia ngudn. Tai thdi diém tir md sang cdm, dong ngugc nay khd 16nsau dé khi
J1 vaJ3 bi cAm, cdc dién ti gitta chiing sé dan bi tiéu tdn, c4u tric phan truyén cda
thyristor dugc khoi phuc lai, thyristor chuyén sang trang thai cAm vdi dong nhd.
Qud trinh thay d6i dong thyristor tif md sang cAm dugc mé ta trén hinh 3a. sau khi
thyristorcAm, viéc ddo cuc lai th€ U(U<U mdi trén thyristor(A sang + , K sang -
)khong l1am thyristor ddn. CAn luu y khi thyristor chuyén tir d4n sang cAm trong
khodng thdi gian dau khodng vai chuc us,thyristor con dan véi dong ngude 16n. Néu
trong khodng thdi gian nay dit ngay thé ngudc, c6 thé 1am hdng thyristor.

Pic trung Volt Ampere cda thyristor dugc md ta trén hinh 3b.
Thyristor ¢6 cdu tric va hoat dong tuong duong véi cip transistor mic lién
k&t collector-base(hinh3c)
Mot s6 dic di€m luu y khi sit dung thyristor:
* MOdi loai thyristor ¢6 cAu tao dic trung khac nhau, cAn lya chon loaithich hgp véi
yéu cau st dung:
- Dong di€én dinh mtc I, :( tuy loai) ~1A — 1000A.
- Dong di€n do ~mA.
- Pién 4p ngudc cuc dai Uy, max:(tuy loai)vai trim Volt d€n vai kV.
- Dong dién di€u khién I,.
- Téc dd ting dong dién dI/dt : A/us
- Toc d6 ting dién 4p dv/dt :V/us
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- Thai gian khoa :vai chuc ps

- Thdi gian m@ : vai chuc ps

* Qud trinh chuyén tif md sang cAmkhong x4y ra tic thdi. N&u thyristor chua cAm
han ma xdc 1ap th€ U @€ U, dudng, sé 1am dodn mach ngudn lam hdng thyristor.
* Khi dit vao thyristor dién thé xoay chiéu, thyristor chi 1am viéc v6i ban ky duong
ma khong lam viéc v6i ban ky Am cla dién th€ nudi. G bdn ky am, thyristor ty
dong chuyénvé ch& @6 cAmdo su ddo cuc clia dién thé nudi

3. Triac (Triode Alternative Current)

Nhu da trinh bay & trén, thyristor 1a dung cu chi md khi phdn dp U, duong.
Né&u nhu mic hai thyristor ngugc chiéu nhau, c6 thé diéu khién mé hai chiéu , c6
thé diéu khién ching md twong tng vSi ca chiéu thé€ phan cuc Am duong. Trong
trudng hgp nay can c¢é hai tin hiéu diéu khién dong bo v6i nhau. Triac 1a dung cu
tuong duong vo8i hai thyristor mic ngudc nhau c6 chung mot cyc diéu khién

Do lam viéc véi cd ngudn phin cyc 4m va duong, khdi niém cla Anode va
Cathode cta triac khdng phut hgp. Pugc quy u6ce st dung ky hiéu T2 (hodc B2) va
T1 (B1)cho céc cuc d6i rava cic cuc diéu khién G & gan T1.

C4u tric ban din cda triac c6 thé md t4 bing hai ciu tric chita bon 16p ti€p
xtic bdn ddn Ta va Tb (hinh 4a). trong trudng hgp nSi T2 v6i ngudn(+) va T1 véi (-),
G véi (+), nita Ta cda triac lam viéc nhu mot thyristor thong thudng. Néu phan cuc
ngudn ngudc lai, dién ti N3 sé phong vao P2, giy ra qud trinh thdc Iii do va cham
lam d4n Tb. Trong thuc t&, triac dudc thi€t k& vdi ciu tric lién k&t v6i cdc 16p chat
ban din N1, P1, N2, P2 1a chung cho cd hai ntta. Ky hiéu quy udc cia triac cho trén
hinh 4b

bic truong Volt —Ampere cua triac (hinh5) c6 tinh ddi xitng. Nhanh & cung
phin tu thr nhat tuong ng v6i T2 ndi (+) vaT1 ndi(-). G nhdnh cung phin tu thi ba,
dic truong tuong uéng vdi su ddo chiéu dién thé trén T1 va T2

Khéc véi thyristor, triac c6 thé 1am viéc v6i dién th€ diéu khi€n Amva khong
d4o trang thai khi ddo cuc ngudn thé nudi.

4. Transistor MOS cong suat
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Transistor trudng (FET : Field — Effect transistor) dugc ché tao theo cong
nghé MOS(Metal- Oxide-semiconductor)la mot dung cu chuyén mach dién ticé
cong suat Ién .

CAu triic transistor MOS céc cyc chinh : Drain (mdng) — Source (ngudn) va
Gate (cta). Khdc vdi transistor lugng cuc thong thuong. Khi dién dp gita Cira va
Ngudn = 0, transistor MOS khong ddn dong - bi cdAm cho du thé gitta mdng va cuc
ngudn dat tdi vai trim Volt
II. THUC HANH:

1. Khao sit diode:
e Phan cuc thuidn cho diode bing ngudén DC :
_bo dién dp trén tai .
_ Do sutdp trén diode
C Pic diém st dung transistor ludng cuc, thyristor va transistor MOS

Do céc dién 4p chiu dién th€ cao , dong I6n , cdc dic tinh cdch dién cao khi
ngit va dién trd ddn nhd bé , kha ning chuyén mach nhanh ,d& ghép véi so dd dién
tf , ... cdc linh kién cong suat dugc ¥ng dung rong rai thay cho cic chuyén mach
ti€p di€m.

Viéc lya chon linh kién loai ndo cho uéng dung cu thé phu thudc vao céc tri
s6 gidi han, cdc tdn hao ,thdi gian chuyén mach, gia thanh...

Thyristor c6 tri s& gidi han cao nhat, tdn hao nhé nhat ré tién, song cé thiri
gian chuyén mach chamvi vy thich hgp cho cic sd d6 bién ddi dién u6i(5S0Hz — 60
Hz) nhu cdc b phan chinh luu , bi€n tin nghich lvu tan s6 thap

D6i v6i so @6 nghich luu tin s& cao(>15kHz) st dung transistor CMOS thich
hop hon. O dii tAn 20-100kHz, transistor cdng sui't ludng cuc dude sit dung vi cic
dic tinh tic dong nhanh , tuy t6n hao diéu khié€n t6n hon transistor CMOS

V& ché& d6 nhiét, cdc transistor cong suit c¢6 thé chiu t6i 200°C, trong khi
thyristor125°C

Trong khi cdc mach cong suit hay c6 su cd , thyristor ¢ tinh bdo vé chong
lai sy c6 nén thudng dugc chon sy dung.

Triac thudng c6 cdng sud't nhd hon so véi thyristor nénkha ning sit dung cia
ching bi gi6i han.

D Cic so @6 kich thyristor va triac
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Thyristor va triac ¢6 thé dugc kich biing ngudn 1 chiéu nhu di khdo sit trong
muc C. cin luu y khdc véi thyristor , triac dugc kich dan c4 th€ Am hoic dudng , vdi
dién th& nudi 1a Am duong ba't ky

Thdi gian kich d€ chuyén trang thdi thrristor va triac 13 khong 16n , sau khi
dudc kich d&n tin hiéu diéu khién bi mat tac dung. Chinh vi vay c6 thé diéu
khi€ncéc linh kién niy bing xung c6 bién d6 va thdi gian kéo dai tuong tng vii
tudng loai st dung.

Mot dic di€m ng dung quan trong clia dién tif cong sud'tla qud trinh kich
din thyristor ddng bd vdi dién 1u6i cap. NhS vay cé thé thay ddi dién thé xoay
chiéu hoic bi€n ddi chiing theo nhu ciu st dung.

Trén hinh 6 gidi thiéu mot s6 ki€u so dd diéu khién dong bd pha cho
thyristorva trén hinh 7gidn dd thdi gian hoat dong tuong tng

Tin hiéu xoay chiéu cip cho 16i vao Actia so dd hinh 6 12 dong pha véi tin
hiéu xoay chiéu cip cho tdi Rt mic trén thyristor. So d6 sé khuyé&t dai tin hiéu sin
16i vao thanh xung vudng géc c6 do rong tuong Gng , st dung dé déng khod K1, cho
phép dong I1 nap cho tu C2. tuong @ng vdi tin hi€u duong cia tin hiéu vao, trén tu
C2 sé c6 xung dang ring cua.bd so sanh Al thuc hién th€ so sanh thé ring cuavdi
th€ dit Vp. Khi thé ring cua 16n hon thé dit, b so sdnh tao xung duong 16i ra , sit
dung d€ diéu khién thyristor SCR1.

Nhu vay khi thay ddi Vp, sé 1am dich thdi di€m md SCR. Gi4 tri Vp dugc quy
udc tudng (ng vdi gid tri dai ludng géc cit .

Gi4 tri = 0 (tuong ¥ng v6i Vp = 0), thyristor md toan bd 100%theo mdi ban
ky duong.

V6i o = 45°, thyristor m& 75%, ban ky duong trén tai bi 14y di 25%

Vé6i a = 90, thyristor m& 50%, ban ky duong trén tii bi 18y di 50%

Vi a =1350,thyrist0r md& 25%,bdn ky duong trén tdi bi 14y di 75%

K&t qua 1a vdi viéc thay d6i géc cit, c6 thé diéu khién m3 SCRtuong ting véi
gi4 tri pha dién lu6i , lam thay ddi twong tng dién thé AC trén tai.

Trong phan thuc hanh cdc so dd tng dungthyristor va triac d€ chinh lvu va
bi&n d6i dién thé AC
Hoc vién c6 thé tham khdo thém cdc tdi liéu vé dién ti¥ cong suit :
1. Cyrit W.lander : Dién ti cong sui't va diéu khién dong co dién. Nha xuit ban
KH&KT, 11.07.1997
2. Nguyén binh : Dién tif cong suit. Nha xuat bin KH&KT, 10.1997
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BAI 2 :THYRISTOR, TRIAC & SO PO KiCH

A. THIET BI SU DUNG.

1. Thi€t bi cho thuc tAp cho dién tif cdng sudt PE-501(hinh A.1)chita cdc bang
chitc ndng:

- Bidng ngudn, ciu dao tu dong 220VAC, cau chi (~ 24V), dén bdo ngudn ,
ddng hd do dong(~30A), cic 18i ra cho ngudn ~24VAC/20A, tii (béng den
24V/1A), tdi cdm (bi€n th€ ~24VAC: 24VAC/10A)

- Bdng cong suat, chita diode D1(10A),D2(50A), Thyristor
SCRI(5A),SCR2(20A), Triac TR1(5A), TR2(20A).

- Bang 1 chita 1 bo lién k&t quang, ngudn kich 1 chiéu va bo lién két bié€n thé.
- Bdng 2 chita mdy phat xung UJT, mdy phat da hai may phat 555.

- Bang 3 chita b diéu khién tao xung dong bd.

2. Dao dong ky 2 tia.

3. Dhu tung day ¢ chdt cim 2 dau.

B. CAC BAI THUC TAP.

PHAN I: CAC NGUON KICH THICH SCR & TRIAC.

1. Ngudn kich DC.

Nhiém vu

Bién trd 12 s6 d6 don gidn cdp ngudn mdt chiéu diéu chinh dude (hinh 1.1). tuy
nhién, ddy 12 mot ngudn c6 tré khang 18i ra bi€n d6i theo dién thé ra. PE€ tao
ngudn 16i ra 8n dinh cao va c6 trd khang ra nhé va khong ddi,dung dé€ kich
thyristor, triac cdc loai, cAn sit dung bd khuéch dai thut todn vSi so dd phdn hoi
am (hinh Lb).

S0 db véi phan hoi Am 100% giira 161 ra (Emitter T1)véi 181 vao Am cda bod
khué&ch dai thuit todn IC1 cho phép truyén thé tir bi€n tr§ P1 t&i 18i ra cla so
dd. Khi viin bié€n trd P1,thé ra ciing thay ddi tuong tng theo. Trd khdng 16i ra
clia so dd 1a trd khang clia ting Dralington trén T1 kh4 nhd.

Trong phin thuc hién naysé tim hiéu hoat d6ng ctia bd ngudn 6n dinh c6 chia
bo khuyé&ch dai thuat todn.
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+V

P1 ouT

R4
-12v 330

a) Sd d6 don gidn b) SO b ngudn Sn dinh
Hinh LI ngudn kich mot chiéu
Cac buéc thyc hién
1. Cap ngudn 12V mang s6 dd ngudn kich mot chicu (hinhl.1b). di't da dugc
ndi sdn.
2. St dung dong hd hoic dao dong kydé do thé 16i ra.
Diing ddng hoé do thé (khodng do DC — 20V)dé do thé tai P1 va thé 16i ra
3. Viin bién trd P1, do thé dit & P1 va th& 16i ra (OUT), ghi vao gia tri th€ do
vao bang 1.1

Thé ra -4V -3V | -2V | -1V ov 1Y% 2V 3V | 4V
P1

Thé 161
ra

4. Nhan sét vé sy phu thudc giita thé ra va th& dit trén P1. Tinh do l1&ch gitta
ching
I1. S¢ d6 dao dong da hai.
Tim hi€u nguyén tic lam viéc clia bd dao dong da hai ddi sitng diing transistor.
Cac budc thuc hién.
1. Cap ngudn +12Vcho ming sd d6 mdy phdt da hai(hinhl.2). ndi dat bing 1 va
2 thiét bi PE — 501
2. dit thang do thé€ 161 vao clia dao dong ky & 5V/cm.

bit thoi gian quét ciia dao dong ky & Ims/cm.

Chinh cho c3 hai tia nim khodng phan trén va phian duéi clia man dao dong
k.

St dungcdc niit chinh vi tri d€ dinh vi trf d€ dich tia theo chiéu X va YVé vi tri
dé quan sit.
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N6i kénh 1 dao dong ky véi collector cia transistor T2 (161 ra). St dung kénh 2
dé quan sat dang tin hiéu tai cdc dién so do.

4. Quan sit va vé dang tin hiéu tai collector va base ctia T1 vaT2. V& gidn dd
xung tuong tng. Po chu ki T xung ra, tinh tin s mdy phdt : f=1/T(gidy).

+12v
2

R1
1K5

T

C828 C828

Hinh [.2. B§ doa ddng da hai

5. Gidi thich nguyén tic hoat dong cia so dd. K&t luan vé vai trd clia mach CR
trong viéc hinh thanh d rdng xung ra.
III. SO db xung trén IC 555
Nhién vu
Tim hi€u nguyén tic st dung vi mach 555 d€ hinh thanh xung vudng géc.
Céac budc thuc hién
1. Cap ngudn +12Vcho ming sd d6 mdy phat xung 555(hinhl.3). N&i di't bang 1
va bang 2 thi€t bi PE -501.

R1
2K2

3 OuT

2. Dit thang do thé& 161 vao cta dao dong ki & 5V/cm.

bit thoi gian quét cia dao dong ky 6 Ims/cm.

Chinh cho c4 hai tia nim giita khodng phin trén va phan duéi cia dao dong
ki.

St dung céc nit chinh vi tri d€ dich tia theo chiéu X va Yvé vi tri dé quan sit.

N&i mot kénh ra vdi 16i ra OUTPUT. St dung 2 kénh dao dong ky d€ quan sit
tin hiéu tai hai diém so dd
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3. Vin bi€n trd P1 & vi tri cuc ti€u . do bién do tin hiéu ra , thdi gian kéo dai
xung ra tx, chu ky xung T ,tdn s6 mdy phat f=1/T, vé& dang tin hiéu tai TP1 va
16i ra OUT(IC1/3).
4. Vin bién tr§ P1 & vi tri cyc dai. do bién do tin hiéu ra , thdi gian kéo dai
xung ra tx, chu k¥ xung T ,tdn s6 mdy phat f=1/T, vé dang tin hiéu tai TP1 va
16i ra OUT. X4c dinh khodng tan s& 1am viéc cia may phat.
5. V& gidn @6 hinh thanh cta trong d6 c6 bi€u dién :

-Dang tin hi€¢u tai TP1.

-Dang xung & 16i ra OUT, tudng tng v6i xung tai TP1.

I1I. S @6 mdy phat UJT

Nhiém vu
Tim hi€u nguyén tic lam viéc va dic trung cia bd dao dong st dung UJT.
Céac budc thuc hién
Ché& dd phat xung khong dong bd
1. CAp ngudn +12V cho mang so dd mdy phdt xung da hai(hninhén). N&i di't
bang 1 va 2 thi€t biPE-501.

R1

1K R2
24VAC 4K7
R3
470
o P1
50K
z12V * uJT

ouT

O
- cC1 R4
022
330

Hinh 1.4. So @6 phat xung trén UJT
2. Dit thang do th& 161 vao cia dao dong ky & 5V/cm.
bit thdi gian quét cda dao dong ky G Ims/cm.
Chinh cho hai tia nim giita khodng phan trén va phin duéi cda man dao
dong ky .S dung cic niit chinh vi tri @€ dinh tia theo chiéu X va Y vé vi tri
dé quan sdt . Noi kénh Icta dao dong ky véi ra OUTPUT.
3. Quan sat tin hiéu ra va tin hiéu trén TP1 . V& lai dang tin hiéu . thay ddi bi€n
trd P1, quan sat sy thay ddi chu ky xung ra
4. Gidi thich nguyén tic hoat dong clia so trong ch& d6 khong dong bo.
Ché do khong dong b

Gido trinh thuc hanh dién tif cdng sut 10



Trudng Pai Hoc Cong Nghiép Tp.HCM

1. ngit diy ngudn cip +12VDC. Cip ngudn xoay chiéu ~24VACcho ming s do
mdy phat UJT. Khi d6 thé tai cht +12VDCla thé cda bd chinh luu cAu BR1.
2. St dung dao ddng ky dé quan st tin hiéu tai cdc vi tri +12VDC, 16i ra
(OUTPUT) va tin hiéu trén TP1.V& lai dang tin hiéu va gidn dd xung tuong @ng
vdi tin hiéu tai chdt +12VDC.Thay d8i bién tr§ P1, quan sit sy thay ddi vi tri
xung ing v4i ban ky dudng cia dién ludi.
3. Gidi thich nguyén tic hoat dong clia so trong ché do dong bo.
PHAN II:SG DO LIEN KET
Nhiém vu
Tim hiréu hoat dong ctia so dd lién két ciach ly , st dung trong cic bo kich SCR
va triac
Céac budc thuc hién
I1.1.S¢ d6 lién két quang (Optocouler)
1. Capngudn +12V cho ming sd d6lién k&t quang . Noi dat di dudgc ndi sdn vé6i
chot OUT 2.
2. Dit thang do thé& 16i vao clia dao dong ky & 5V/cm.
bit thai gian quét cia dao dong ky & Ims/cm.
Chinh cho hai tia nim gifta khodng phan trén va phin dudi ciia man dao dong
ky .St dung cdc nit chinh vi tri d€ dinh tia theo chiéu X va Y vé vi tri dé quan
sat .

+12V

R2
100K

S INO o OUTt

D1 | OPTO-COUPLER
4148 NN 4N38

COoMM1 [ ~

Hinh II.1. So dd lién két quang

3. N&i vao so d6 lién két quang (S.INPUT1va COMMI1)véi ngudn 24 VAC.

4. St dung dao dong ky d€ quan sat 16i vao va ra (OUTPUT). V& gidn dd xung
Va0 va xung ra.

Chi y :Do 161 vao va ra c6 dit cdch ly , vi vay ding mdt kénh clia dao dong ky

dé quan sdt 1an lugt tin hiéu va ra theo dat tuong ng

I1.2. S¢ d6 lién bién thé&

1. Capngudn +12V cho ming so dolién k&t v4i bi€n thé xung ,so dd phat xung
da hai va 555 . N&i di't hai bing 1-2 da ndi sdn v6i dit ngudn .
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D2

oA
S 4148 R3
1K OUT1
1
D1 . 4 0B
4148 5
O OA
1l 2 D3 4148 0 R4

R1 10K 1K OUT2

INT O {0768 o
TR

c1 100p

R2 10K T2

IN2

c1 100p =

Hinh I1.2 S& d0 lién k€&t bi€n the

2. Dit thang do thé& 16i vao clia dao dong ky & 5V/cm.

bit thdi gian quét cia dao dong ky 6 Ims/cm.
Chinh cho hai tia nim giita khodng phin trén va phin duédi cia man dao dong
ky .St dung cdc nit chinh vi tri d€ dinh tia theo chiéu X va Y vé vi tri dé quan
sat .
3. N&ivao INPUTI1 véi s6 do phat xung 555. N&i vao INPUT2 véi s6 d6 da hai.
4. quan sét tin hiéu 6 16i vao va ra (OUTPUT1,2/A-B). V& gidn dd xung vaop

va xung ra.
Chi y :Do 161 vao va ra c6 dit cdch ly , vi vay ding mdt kénh cla dao dong ky
dé quan sdt 1an lugt tin hiéu va ra theo di't tuong ¥ng
PHAN III:KHAO SAT PAC TINH CUA DIODE , SCR & TRIAC
Khdo sat diode cong suat
1. N&ingudn +12V qua t3i béng dén va diode D1 nhu hinh III.1a d€ mic phan
cuc ngugc cho diode . Po sut th€ trén diode va dong qua diode .
2. N&i ngudn +12V qua tii béng dén va diode D1 nhu hinh II1.1b d€ mic phan
cuc thuat cho diode . Po sut th€ trén diode va dong qua diode.
3. N&i ngudn xoay chiéu ~24VAC qua t3i béng dén va diode D2 nhu hinh II1.2a.
St dung dao dong ky d€ quan sit dang tin hiéu trén tdi béng dén.
4. Noi ngudn xoay chiéu ~24VAC qua tdi cdm va diode D2 nhu hinh II1.2b. St
dung dao dong ky dé€ quan sit dang tin hiéu trén tdi cam.
5. Trén co so nguyén tic hoat dong cla diode , Gidi thich hoat dong clia so d6
hinh II1.1-2 . Gidi thich tai sao lai c6 s khdc nhau vé dang tin hiéu giita so dd
vdi tdi cam va tai trd.
Khao sat Thysistor cong suat
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1. N&ingudn +12Vqua tdi béng dén va thysistor SCR 1nhu hinh III.3.cAp ngudn
+12 V cho mang ngudn kich mot .

N&i 116i ra OUTPUTcda bd ngudn kich DC vé6i G ciia Thysistor.

2. Vin bié€n trd chinh ngudn kich P1 ctia bd ngudn kich DC cho dé&n khi dén
sang .Po gia tri thé va dong diéu khién va thé —dong ra tuong Gng .Vin ngugc
bi€n trd P1, gid thich tai sao dén khong tic.

3. Vin Pl vé ria trdi, ngit diy ndi tdi d&n va chot A cda Thysistor, 14p lai budc
2 vailan.

+12V

+12V
o

kD
I LOAD

D768

T2

D768 ; SCR1

-12v -12v 330

-12v

Hinh I11.3 So dd khdo st Thyristor
4. Thay ngudn +12V trong so dd hinh II1.3 bing ngudn ~24AC, 1ip lai thi
nghiém .Quan sdt dang tin hi€u trén tai theo gia tri P1 .
5. Lép lai cdc budc trén cho Thysistor 2.
Khao sat triac.
1. N&ingudn +12Vqua tdi béng dén va Triac TR1 nhu hinh I11.4.cAp ngudn
+12 V cho mang ngudn kich mot .
N®&i 1161 ra OUTPUTclia bd ngudn kich DC vé6i chan G ciia Triaci.
2. Vin bién ting trd chinh ngudn kich P1 clia bd ngudn kich DC cho d&n khi
den sdng .Po gid tri th& va dong diéu khién va thé —dong ra tuong Gng .Vin
ngugc bién trd P1, gid thich tai sao dén khong tic.
3. VinP1 vé ria trdi, ngit diy ndi tdi dén va chdt T2 chaTriac, 14p lai buéc 2
vailan
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+12V

+12V
(e}

oD
T LOAD

D768

T2 T2
D765y &
G
o R4 ™
-12v -12v 330

-12v

Hinh II1.4 so @ khdo st triac
4. Vinbié€n gidm trd chinh ngudn kich P1 ctia bd ngudn kich DC cho dé&n khi
den sdng .Po gid tri th& va dong diéu khién va th& —dong ra tuong tng .
5. Liaplai cdc bugc trén cho Triac TR2
6. Thay ngudn +12V biing ngudén ~24AC, lip lai thi nghiém .Quan sit dang tin
hiéu trén tai theo gia tri P1 .
7. So sanh sy hoat dong khic nhau gifta Thysistor va Triac trong cdc s6 do noi
trén.
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BAI 3: CHINH LUU CONG SUAT 1 PHA

A.THIET BI SUDUNG
1. Thi€t bi cho thuc tAp cho dién tif cdng sudt PE-502(hinh A.1)chita cdc bang
chitc ndng:

a. Bdng ngudn,chia:

- Aptomat 3 PHA -220V/380VAC

- Cau chi 3 PHA(~24VAC)

- Pong hd do dong AC(~30A),dong hd do the€ AC(30V)

- Céc 16i ra cho ngudn ~24VAC 3pha/20A

- Céc 16i ra cho ngudn +12VDC, -12VDC

- Tdi tr§ (béng dén 24V/1A) ,tdi cdm mots DC Max — 75VDC)

- Bi&n thé& ngudn 3pha( dau sao hodc tam gidc)220/280VAC — 20A :24/36VAC —
20A

b. Bdng cong suit, chita diode D1-D4(50A), thyristor SCR1 — SCR6(50A)

c. Bang diéu khién chuql 3 kénh CH -A, CH- B, CH-C.

2. Dao dong ky 2 tia.

3. Phu tiing ddy c6 chdt cim 2 diu.

B. CAC BAI THUC TAP

PHAN I : BO CHINH LUU DIODE CONG SUAT

1. BO CHINH LUU DIODE MOT NUA BAN KY

1. Mic sd d6 cho diode D1 nhu hinh I.1a. St dung dao dong ky quan sét tin hiéu
trén tai den.

V& gidn do thdi gian cho tin hiéu trén t3i trd (dén) theo dién thé vao.

Hinh I.1. So d6 chinh luu diode mot nita chu ky
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2. Mic so dd cho diode D1 nhu hinh 1.1b khi thay t3i tr8 bing tdi cdm (motd
DC)stt dung dao dong kyquan sdt tin hi€u trén tai cam

3. So sdnh dang tin hi€u cho tai tr§ va tdi cdm. Gidi thich sy khdc nhau gitra
ching.

11.BO CHINH LUU CAU DIODE
1. Mic so @ cho diode D1-D4 nhu hinh 1.2 . st dung dao ddng ky quan sdt tin
hiéu trén tdi den.

Vé gidn do thdi gian cho tin hiéu trén t3i trd (dén) theo dién thé vao.

Chd y do 187 vao va 18i ra c¢6 dat cach ly, vi vy diung 1 kénh dao dong ky dé
quan sdt 1an ludt tin hiéu vao va ra theo dit tuong ng.

2. Mic so dd cho diode D1-D4 nhu hinh 1.2b khi thay t3i tr bing tdi cdm (mo6td
DC)stt dung dao dong ky quan sdt tin hiéu trén tdi cim

V& gidn d6 cho tin hiéu trén tai trd (d&n) theo dién thé€ vao.

3. So sdnh dang tin hi€u cho tai tr§ va tdi cdm. Gidi thich sy khdc nhau gitra
ching.

PHAN II : BO CHINH LUU PIEU KHIEN 1 PHA

I. so @b diéu khién ddng bo cho thyristor

1. N6i so do thi nghiém nhu hinh I1.1.

- Cap ngudn + 12V cho midng CH-A.

- CAp ngudn ~ 24V cho 16i vao sd @6 diéu khién (mdng CH-A).chid y chiéu ddnh
dau *.

- N6i 161 ra véi géc diéu khién géc cit Vri vao REF1-2 tuong tng clia mang CH-
A.

2. Stt dung dao dong ky quan sdt tin hiéu tai 16i vdo va cdc diém
TP1A,2A,3A,4A . REF1,REF2, 16i ra sd dd don hai IC3va cdc 16ira
OUTPUTI1A,2A

Vin bién tr§ POT1 dé thay d6i ngudng ddng bod . Quan st sy thay d6i tin hiéu
ra tuong ng vGi thé ~ 24V 181 vao theo gi4 tri POT1.

3. V& gidn d6 thdi gian cho cdc tin hiéu tuong (ng v4i tin hiéu vao.
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4. Pdo ngudc diy ndi ~ 24Vcho 18i vao so dd diéu khi€n dong bo. Quan sit tin
hi€u nhu cdc budc trén . Giai thich su khdc nhau giira ching.

I1. SO dd luu cau ban diéu khién vé6i diode va thyristor

1. N&i sd @6 thi nghiém nhu hinh I1.2

- CAp ngudn + 12V cho midng CH-A.

- CAp ngudn ~ 24V cho 16i vao sd @6 diéu khién (mdng CH-A).chi y chiéu ddnh
dau *,

- N6i 161 ra véi géc diéu khién géc cit Vri vao REF1-2 tuong tng clia mang CH-
A.

- N&i cdc 16i ra OUTPUT 1/A-B va OUTPUT 2/A-B véi cuc G va cuc K clia
SCR1 va SCR2 tuong tng.

- N&i cdc diode D1,D2,SCR1 va SCR2 thanh so d6 cau

- N6i t3i trd (dén ) cho 16i ra mach cau.

2. Stt dung dao dong ky quan sdt tin hiéu tai 161 vao va trén tdi dén.

Vin bién tr§ POT1 dé thay d6i ngudng ddong bod . Quan st sy thay ddi tin hiéu
ra trén tdi trd theo gia tri POTI.

3. V& gidn d6 thdi gian cho cdc tin hiéu cia bd diéu khién va tin hiéu trén t3i
tuong ng véi tin hidu cAp cho tdi (~ 24V) theo céc gid tri géc cit pha (diéu
chinh POT1) 0. = 0" (SCRmd 100 % ), a. =45° (SCR m& 75 % ) , 0. = 90° ( SCR
mé 50 %), o= 135° ( SCR mé 25 % )

4. Thay th€ tdi trd bing tdi cAm(mdto DC) nhu hinh I1.3. 14p lai thi nghiém nhu
vdi tai dén.

5. So sdnh va gidi thich sy khdc nhau vé dang tin hiéu trén tdi cho hai trudng
hgp tdi dén va tdi cam.

I11. SO db chinh luu cAu diéu khién toan pha véi Thyristor
1. N&i sd @6 thi nghiém nhu hinh 11.4

- Cap ngudn + 12V cho midng CH-A va CH -B

- CAp ngudn ~ 24V cho 18i vao so dd diéu khién (mang CH-A va CH-B).Chii y
chiéu ddnh dau *.

- N&i 161 ra v6i géc diéu khi€n géc cit Vri vao REF1-2 tuong tng cia mang CH-
A va CH - B.
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- N&i cdc 16i ra OUTPUT 1/A-B va OUTPUT 2/A-B véi cuc G va cuc K clia
SCRI1, 2, 3, va 4 tudng Ung
- N&i céc thyristor, SCR1,2,3 va thanh so d6 ciu.
- N&i t3i trd (den ) cho 161 ra mach cau.
2. Stt dung dao dong ky quan sdt tin hiéu tai 16i vdo va trén tdi dén
Vin bién tr§ POT1 dé thay d6i ngudng ddng bod . Quan st sy thay ddi tin hiéu
ra trén tdi trd theo gia tri POT1.
3. V& gidn d6 thdi gian cho cdc tin hiéu cia bd diéu khi€n va tin hiéu trén t3i
tuong ng véi tin hidu cAp cho tdi (~ 24V) theo céc gid tri géc cit pha (diéu
chinh POT1) 0. = 0" (SCRmd 100 % ), o =45° (SCR m& 75 % ) , 0. = 90° ( SCR
m& 50 % ), a=135° ( SCR md 25 % )
4. Thay th€ tdi trd bing tdi cAm(mo6td DC). Lip lai thi nghiém nhu d6i véi tdi
den.
5. So sdnh va gidi thich sy khdc nhau vé dang tin hiéu trén tdi cho hai trudng hdp
tdi dén vatdi cdm
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BAI 4: CHINH LUU CONG SUAT 3 PHA

A. THIET BI SU DUNG

1. Thiét bi cho thuc tip vé dién tr cong suit PE-502(hinh A.1), chifa cdc bing
chitc ndng:

a. Bang ngudn, chifa:

- Aptomat 3 PHA-220V/380VAC

- Cau chi 3 pha (~24VAC/30A )

- Pong hd do dong ~24VAC 3pha/30A

- Céc16i ra cho ngudn ~24VAC 3pha/20A

- Céc16ira cho ngudon +12VDC.-12VDC

- T&itrd (bong d&n 24V/1A), tdi cAm( bi€n thé 3 pha 24VAC- diu ki€u sao)
Bi€n thé ngudn 3 pha( diu sao hoic tam gidc) 220/380VAC -
20A:24/36VAC-20A

b. Bdng cdng suit, chita diode D1-D4(50A), thyristor SCR1-SCR6(50A)

c. Bang diéu khién chita 3 kénh CH-A, CH-B, CH-C

2. Dao dong ky 2 tia

3. Phu ting: day c¢6 chdt cAm 2 dau.

B.CAC BAI THUC TAP

1. N6i so do thi nghiém nhu hinh 1.

- CAp ngudn + 12V cho mang CH-A va CH -B va CH-C

- CAp ngudn ~ 24V cho 18i vao sd d6 diéu khi€n (midng CH-A va CH-B va CH-
C).Chi y chiéu dianh dau *.N&i 181 vao cho cic CD-A,B,C theo ki€u tam gidc .

- N6i 161 ra v6i géc diéu khién géc cit Vri vao REF1-2 tuong tng clia mang CH-
A va CH-B va CH-C

- N&i cdc 16i ra OUTPUT 1/A-B va OUTPUT 2/A-B véi cuc G va cuc K clia
SCRI1, 2, 3, va 4 tudng tng

- N&i bS xung cac chdt diéu khién theo cdc diode 16i ra bd so sanh nhu hinh 1.

- N&i céc thyristor, SCR1-6 thanh so do cau.

- N6i tai trd (dén ) cho 161 ra mach cau.

2. Stt dung dao dong ky quan sdt tin hiéu tai 161 vao va trén tdi dén.

Vin bién trd POT1 dé thay d6i ngudng dong bod . Quan st sy thay doi tin hiéu
ra trén tai trd theo gid tri POT1.

3. V& gidn d6 thdi gian cho cdc tin hiéu cia bd diéu khién va tin hiéu trén t3i
tuong Gng v4i tin hiéu cip cho tdi (~ 24V) theo cdc gid tri géc cit pha (diéu
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chinh POT1) 0. = 0" (SCRmd 100 % ), o =45° (SCR m& 75 % ) , 0. = 90° ( SCR
m& 50 %), a=135° (SCR md 25 % )

4. Thay th€ tdi trd bing tdi cAim(motd DC) . Lip lai thi nghiém nhu véi tdi den.
5. So sdnh va gidi thich sy khdc nhau vé dang tin hiéu trén tdi cho hai trudng
hgp tdi dén va tdi cam.
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BAI 5: BIEN POI PIEN AP XOAY CHIEU

A. THIET BI SU DUNG

2. Thiét bi cho thuc tip vé dién tr cong suit PE-503(hinh A), chita cdc bing
chitc ndng:

a. Bang ngudn, chifa:

- Aptomat 3 PHA-220VAC

- Cau chi 3 pha (~24VAC/20A )

- Pong hd do dong ~24VAC 3pha/20A

- Céc16i ra cho ngudn ~24VAC 3pha/20A

- Céc16ira cho ngudn +12VDC.-12VDC

- T&itrd (bong d&n 24V/1A), tdi cAm( bi€n thé 3 pha 24VAC- diu ki€u sao)
Bié€n thé ngudn 3 pha( diu sao hoic tam gidc) 220/380VAC -
20A:24/36VAC-20A

b. Bdng cdng suit, chifa cdc triac TR1-6 (20A)

c. Bang diéu khién chita 3 kénh CH-A, CH-B, CH-C

3. Dao dong ky 2 tia

4. Phu tung: day c6 chdt cAm 2 dau.

B.CAC BAI THUC TAP

I. So db diéu khi€n dong bd st dung TCA780

1. So dbd thi nghiém

- C4p ngudn +12V cho mang diéu khién

- Cap ngudn ~24VAC cho 16i vio so dd diéu khién ( Mang CH-A ) chii y chiéu
ddnh dau *

- N&i16i ra th€ diéu khién gdc cit Vref vio REF1 cia mdng CH-A

2. St dung dao dong ky quan st dang tin hiéu tai 18i vao va cdc di€m TP1A,
2A, REF1, 16i ra OUTPUTI va 12

Vin bién trd Vref thay d6i ngudng dong bd. Quan sit sy thay ddi vi tri tin hiéu
ra tuong wng véi thé ~24V 161 vao theo gid tri POT

3. V& gidn dd thdi gian cho cdc tin hiéu tuong Gng v4i tin hiéu vao

4. Khdo sit tuong tv kénh CH-B va CH-C
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+12v R1

TF1A R21

1B 3
24VAC
2B 4

TF1A R31

1cC 3
24VAC
2C 4

Hinh I.1. so dd di€u khién xung dong bd trén TCA780
II. SO db bién d6i th€ AC mdt pha st dung triac

+12V

16319 CH-A

15

TCA780
14

1( 9 1?1_1%1_11L___~

R12

C12
47K C11 220p
220

+12V

163 q CH-B

TCA780

14

{9 l?l_l%l_llL___‘

R22

47K c21
220

Cc22

220p
2V B

1efzf g CH-C

(&

TCA780

oUuT21

——O05B

OUT22

——O7B

14

ouT23

——O9B

1( 9 1?1_1%1_11L____

R32 C32

47K C31 220p
220

1. N6i sd do thi nghiém nhu hinh 1.2

- C4p ngudn +12V cho manh diéu khién

—0 10B

ouT24

11B

- C4p ngudn ~24VAC cho 18i vao so d6 diéu khién ( Ming CH-A ). Chi y

chiéu danh dau

- Noi 18i ra th€ diéu khién géc cit Vref v6i REF1 clia mdng CH-A

- Noicéc 16ira OUTPUTI1 véi cuc G va T1 ctia TR1

- Noi tdi trd (dén) theo hinh 1.2
2. St dung dao dong ky quan sit dang tin hiéu tai 16i vao va trén tdi dén. Vin
bién trd Vref d€ thay ddi ngudng ddng bd . Quan sit sy thay ddi tin hiéu ra trén
tai trG theo gid tri Vref
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+12VR1

9V
+12V
~24v
o] o]

??f’ﬁfT‘CH—B 48

16 TF2B
TF1A R11 15
1B 3 TCA780 o1 2 ouUT11 T2
5 14 a0
24VAC —8 ]
2B 4
1L ol 1 Cj_l 2J_1 1 TFSB3 | 6B,
= R12 c12 o1 2 ouT12 E}
47K C1ﬂ: :|:220p

2
T R Load

3. V& giian dd thdi gian cho 4c tin hiéu cda bd diéu khién va tin hiéu trén tai
twdng ng véi tin hiéu cap cho tai (~24V) theo céc gid tri géc cit pha(Vref) a= 0
(triac mG 100%)o. = 45° (triac mG 75%)a = 90° ( triac mG 50% ) a = 135° ( triac
mé 25% )
4. Thay th€ tdi tr§ bing tdi cdm. Lip lai thi nghiém nhu doi véi tdi deén

+12VR1

300 Vref
ZD: -

9V
+12V
~24v
o o

= = FTT‘ CH-B 4B

a TF2B
TF1A R11 15
1B 3 TCA780 o—1 2 OUT11 T2
5 14 Y
24VAC —5451—
2B
1l 9 1(1_12J_11 TF3B 3| 6B,
= R12 c12 o1 2 oUT12 E}
47K c11 220p

I
T R Load

5. So sdnh va gidi thich sy khdc nhau vé dang tin hiéu trén tdi cho 2 trudng hdp
tai den va tai cam

6. N&i song song 16i ra OUT11 va OUT d€ diéu khién triac hoat dong theo toan
séng . Lap lai cac budc thi nghiém trén cho tai trd va tdi cdm

I1. SO db bién ddi dién thé AC diéu khién toan pha vdi Triac

1. N6i so do thi nghiém nhu hinh 1.1
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Trudng Pai Hoc Cong Nghiép Tp.HCM

+12V  R1

TF1A

1B
24VAC
2B

1C TF1A

24VAC
2C

R11

4

R11

ul

4

+12V
’Bi6CH—B
I 15
TCA780
i

TR1

4A

TF2B
1 2

OUT11
5A

U
~24v0__t
6A

1( S l?l_l%l_llL_____

R12 C12

47K C’Iﬂ: IZZOD
L1220
+12V
) 131 5 CH-B
15
TCA780
14

—

TF3B
1 2

T Vo u—
OUT12
7A A TR1

2P

TF2B
o—1 2 ‘

4
~24V
4B

OUT11
58

1( o l?l_l%l_llt_____-

R12 C12

47K C’Iﬂ: IZZOD
L L220m L
+12V
) 131 5l CH-B
15
TCA780
14

Tr3B
o1 2

6B 4

0oUT12
7B TR1

SIS

TF2C
[ 2

W
~24V
4C

OUT11
5G

10 9 10| 12| 11
R12 "L‘ "L‘ L""""

C12

c11 220p
20

2

47K

L

TF3C
o1 2

6C 4

0oUT12

7C

Hinh II.1 So @6 bi€n ddi dién thé AC 3 pha véi tdi tr
- C4p ngudn +12V cho ming diéu khién

- C4p ngudn ~24VAC/3 pha cho cic 18i vao so dd diéu khién U-V-W tuong

ting v6i cdc madng CH-A CH-B CH-C chd y chiéu ddnh dau *

- NO&i 18i ra th€ diéu khién gbc cit Vref vao REF1-2-3 tuong ting véi cic mang

CH-A CH-B CH-C

G
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Trudng Pai Hoc Cong Nghiép Tp.HCM

+12V R1
300 Vref TR1
ZD, T1
v U N
+12v ~24V Y'Y\ 0

~ = [¢ CH-B “

14 TF2B
TF1A R11 15
1A 3 - TCA780 — 1 2 ouUT11
24VAC 5.

4
2R 1757 10] T2[ 1] TEA] Ay |
= R12 c12 1 2 OUT12
% $of T
220 7A TR

12V ~24V Y Y Y

— 4B
NEE CH-B o5 s
TF1A R11 15
1B 3 - TCA780 — 1 2 OUT11
24VAC %
2B 1 7°9] 10 12 1T TEA] e, |
= R12 c12 | 1 2 OUT12
W i T
[ [ 2200 _[ 7B TR1

+12v ~24V Y YL

719 CH-B m

1a TF2C °
1C | TFiA R11 15
3 TCA780 " 1 2 OUT11
24VAC 5

2C 4

1( 9( 10| 12| 11 TF3C3 | 6Co |
= R12 J— J—mz 1 2 OUT12
"t 1
220 7ChH.

Hinh I1.2 SO d6 bi€n ddi dién thé AC 3 pha vdi tdi cAm
- N&i song song cdc 16i ra OUTPUT 11/A-B v6i OUTPUT 12/A-B va vdi cic
cuc G va K ciia TR1
- N&i song song cdc 16i ra OUTPUT 21/A-B v6i OUTPUT 22/A-B va vdi cic
cuc G va K cia TR2
- N6i song song cdc 16i ra OUTPUT 31/A-B v6i OUTPUT 32/A-B va véi céc
cuc G va K ciia TR3
- N0i cdc tdi trd (dén) theo so dd 11.1. chid ¥ cdc cuc N da dugc ndi.
2. st dung dao dong ky quan sit dang tin hiéu tai 16i vao va trén tai dén.
Vin bién trd Vrefdé thay ddi ngudng ddng bd. Quan sit sy thay doi tin hiéu trén
tai trd theo gid tri Vref.

—

[€2]

—
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