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IL4 HE THONG PIEU KHIEN VONG KIiN:
1. Bai toan diéu khi€én BBD:

Ngoai tinh cdch 12 mot hé thong ty dong (HTTP) - yéu ciu ddm bio chat lugng ngd ra
trong ché& do tinh (xdc 1ap) va dong (qua do), BBD con c6 hai bai to4dn quan trong sau:

- Dong dién qua BBD hay cédc dai lugng cta tdi phu thudc dong dién (nhu momen cia
dong cd mot chiéu) phdi dugc han ché khong vudt qué gid tri cho phép.

- Piéu khién qua trinh khdi dong va dirng BBP.

Mot cich tdng quat, 1y thuyét PKTD c6 thé dudc sit dung dé gidi cdc bai todn trén. Tuy
nhién, ta thudng gip & cic BBP cdng nghiép mot so do diéu khién vong kin gidng nhau, d6 1a
hé thong diéu khién (HTPK) nhiéu vong. HTPK nay con goi 1a diéu khién trang thdi hay toa
dd vi cdc bi€n can DK ciing 12 cdc bi€n trang thdi ctia HT — ciing 12 cdc toa d6 cda mit phing
pha mé ta HT.

Céc van dé clia HTPK dugc khio sit trong muc nay c6 thé dugc diing cho cdc bd ngudn
DC vé6i céc tai khdc nhau, tir cAp dién cho mach dién tif hay dién phan dén diéu khién dong co
trong chuong sau.

2. HTDK toa do:
dat2 Diéu khién dat] D61 tuong
n n x1 x2
| PKx2 ’, DKx1 P1 P2
phdn héi
Hinh 11.4.1

Hé thong diéu khién toa d6 c6 sd @b khdi nhu hinh I11.4.1, bao gdm:

- ddi tuong diéu khién 13 nhiéu khdi qudn tinh ndi ti€p (trén hinh 13 hai khdi néi ti€p P1
va P2), thudng 12 BBD (ngd viao la tin hiéu diéu khién), tdi ciia n6 va cdc mdy sin xuat. Ngd ra
clia cdc khdi ndy sé& 1a nhitng thdng s6 can diéu khién, thudng 13 cdc bién trang thai clia doi
tugng diu khi€n, & hinh trén 1a x1, x2.

- B diéu khién hay hié¢u chinh (HC) n&i ti€p c6 s6 lugng bing s6 khdi clia ddi tugng, c6
phadn héi 4m 13 cdc bién trang thdi clia d6i tuong, thudng dugc goi 1a bd diéu khién cdc bién
tuong ung. Ngd ra cia by HC vong ngoai 1a tin hiéu dit cho vong trong. Vay ta da ¢c6 HTPK
hai vong trén hinh I1.4.1 va néu d6i tugng c6 n khdi ndi ti€p twong ¢ng n bi€n trang thdi can
diéu khién, HT s& c¢6 n vong v6i n bo hiéu chinh ndi ti€p.

HTPBK toa d6 cho phép diéu khién dugc ciing lic cdc bién trang thdi x1, x2 ... trong qud
dd cling nhu xdc 1ap. Chat lugng qud dd (ddng hoc) clia HT duge ddm bdo bing qué trinh hiéu
chinh cdc vong va chat lugng tinh (xdc l1ap) clia cdc bién trang thdi c6 dudc khi cdc tin hiéu
dit cda ching khong ddi (diéu nay x3y ra khi bd HC vong ngoai bdo hoa).

HTDK toa dd con la co s& cho viéc tng dung cac BBD (c6 bd hiéu chinh bén trong) vao
cong nghiép, ngudi sir dung s& thay doi cac thong sé bo hiéu chinh dé tng dung c6 chét luong
mong muon.
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Vi du: V6i bd ngudn DC, hai bi€n trang thdi can
diéu khién ladong dién I = x1 (vong trong) va dién 4p Ulv
V =x2 (vong ngoai). Pay 1a 2 thong s6 clia mit phing
tdi cho biét sy 1am viéc cia BBP nhu hinh I1.4.2. Binh
thudng, vong diél khi€n ngoai gilt 4p ra 6n dinh & gid tri
Uj, . Khi tdi ting, d4p ra gidm lam ting sai 1éch vong

N A N <R 2 - 2 A 1% A N I I
ngoai, b diéu khi€n dp tdng tin hi€éu dit cho bd dieu gh

klAne‘nA\dong;:uai VOI:g trf)ng: don:g, flp ta'lAtangA chovden khi Hinh 11.4.2: BBD &n 4p va han
b di€u khi€n dp bao hoa. HT s€ lam viéc trén dédc dong

tinh han dong / =Igp Vi tin hiéu dit ciia by diéu khi€n dong khong thay ddi. Vay bd ngudn DC
binh thudng gitt 6n dinh dp ra & gid tri lam viéc V = U}, va han ché dong & gid tri [ = Igp khi bi
qud tai.

3. Hiéu chinh HT hé théng diéu khién toa dé:

Mot cich tdng quat, d€ c6 thé diéu khién dugc n bién trang thdi nhu da gidi thiéu & muc
1., ta ¢6 thé tinh todn hiéu chinh 1an Iudt n vong tir trong ra ngoai bing nhitng k§ thuat cia
DKTD. Tuy nhién, véi cdch nhin thuc t€, trong phan nay ta s& md td mot thuat todn don gidn,
c6 thé diing cho hau hét cic BBD cong nghiép.

Qud trinh chinh dinh thong s& cdc by hiéu chinh lam sin cia BBP dung trong cdng
nghiép ciing ti€n hanh tuong ty: ti€n hanh chinh dinh c4c vong tif trong ra ngoai.

V6i nhdn xét la hdu hét cac doi tuong cong nghiép bao gom cdc khéi qudn tinh (chi c6
cyc & phan Am truc hoanh), HTPK nhiéu vong c6 thé st dung bo hiéu chinh PID véi phuong
phdp khtt cuc — zero d€ dua hé thong vé cac ki€u mau (model) v6i chat lugng biét trude.

a. Hai HT mdu (model):

- HT T6i uvu module: Him truyén vong hd phdn hdi don vi sau hiéu chinh c6 dang:

1 —+
2.-T-s-(T-s+1)

Wh(s) =

HT v sai v6i ngd vao ham néc, ¢6 du
trit pha 65° , du trit bién 12 vo cung (gidn db
Nyquyist khong cét truc thuc). Qua trinh qua 1
dd c6 dang bac hai téi han, vot 16 POT =
43% , thoi gian 1én 4.7T va thdi gian dat Hinh 11.4.3 Gian do Bode Wh cla HT t0i uu

95% bién d6 xdc lap1a 7 T. module
HT t6i wu module 1a khéi cd sd, cho L F0db/dec
phép thuc hién algorit hi€u chinh PID cho |
HTPK toa dd (nhiéu vong). - Jdb/dec | .
- T6i vu ddi xdng: Ham truyén vong T3 | i i
h') h’) hk~ d . h.,\ h') h z d . U 2T T
& phan hdi don vi sau hié¢u chinh ¢6 dang: 1  AOdbdee
W, (s) = — AT -S+D Hinh 11.4.4: Gidn d6 Bode Wh clia HT d6i xiing

8-T2.s2.(T-s+1)

Gidn dd Bode hinh I1.4.4 ¢6 hai diém gdy ddi xting qua diém cit truc hoanh .
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HT vo sai véi ngd vao ham ddc, c6 du trit pha 36°, du tri bién vo cing, vot16  POT =
43% , thoi gian 1€n 1a 3 T, thdi gian qua do 14 14.6 T .

HT t3i wu ddi xding 12 k&t qud ctia khau hiéu chinh ¢6 tich phan mot d6i tugng c6 khau
tich phan & ngd ra, nhd d6 hé thong s& khong sai s6 theo nhiéu.

Dé€ gidm vot 16, cAn st dung tin hiéu dit 12 ham doc hay qua khdu quén tinh.

b. Hiéu chinh PID (vi tich phdn ti 1¢):

- PID don gian, d€ thyc hién bing mach dién tif va chuong trinh s&, rit hay gip trong
cong nghiép:

HC =K, + K, /s+ K s = TS T DS D

ong do:

K,, Ki, Kq : 12 cdc hé s6 khuéch dai tuong ung véi cdc khau i 1€, tich phan, vi phan, cdc
hé s6 c6 thé bing 0 tuong Gng v6i diéu khién P, PD, I, PI.

Ta, Tb, Ti 12 cdc thoi hiing. => PID c¢6 hai zero va mot cuc & goc toa do. Theo nguyén 1y
khtr cuc — zero, cdc zero diing dé loai bd cdc cuc khong mong mudn va tich phian nhim triét
tiéu sai s§ xdc 1ap, T; xac dinh dic tinh qud do mong mudn.

d. Vi du hiéu chinh:

- B&i tugng bac 2 ¢6 va khong c6 tich phan:

_ K Hiéu chinh PI d€ ¢6 t6i wvu module

Ts+1)(T,s+1

(T, ) )(T,s+1) T>T,
= Tsil) Hiéu chinh PI d€ c6 t6i wu ddi xing

(T,s+1) va P @€ c6 t8i uu module
- P&i tugng bac 3 ¢6 va khong c6 tich phan:

_ K Hiéu chinh PID d€ c¢6 t6i wvu module

Ts+1)(T,s+1)(T,s+1

o)

Hiéu chinh PID dé€ c6 t6i wu d6i

W S Tsr ) (Tsrt
s(Tis+1)(Tos+1) xting, va PD d€ c6 t8i wvu module
Nhin xét:

- Céc vong trong chi c6 thé hiéu chinh thanh t&i wvu module d€ ¢ thé hiéu chinh ti&p
cdc vong ngoai. Viéc chon kiéu miu cho hiéu chinh vong ngoai phu thudc vao dic
tinh qud do mong mudn cta HT.

- V6i bohiéu chinh PID, ta chi c¢6 thé khit dugc 2 zero, do d6 miu s6 ham truyén ddi
tugng can dua vé bac 3 ké ca tich phan.

d. Cdc ham truyén gan diing:

Nhu di khdo sit § trén, d€ c6 thé thyc hién viéc hiéu chinh hé thdng nhiéu vong theo
nguyén 1y khit cuc — zero, ddi tugng bi gidi han & bac 3 va chi c6 cuc trén truc thuc, ta cAn phai
stt dung mot s& quan hé gin ding, dua vao cd s3 ladic tinh pha hai HT c6 ciing gid tri trong
vung khdo sdt nhu sau:

- Xap xi ham truyén vong kin HT t61 vu module vé qudn tinh bic 1 dé c6 thé ti€p tuc
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hiéu chinh cdc vong ngoai theo nguyén 1y khit cuc — zero. Him truyén vong kin HT td1 wu
module dugc thay bing han truyén tuong duong nhu sau:

W, 1 1
1+W, 2Ts(Ts+D)+1 2T.s+1

k
- Thu gon cédc khiu qudn tinh c6 hiing s8 thdi gian bé véquén tinh d€ gidm bac miu s6
cdc ham truyén doi tugng c6 bac > 4:
K K
Wh = =
Ts+DMs+D] [TMs+D)  Ts+D(T,5+DOQ T,5+1)

hing bé.

trong d6 7, la cac thoi

Tuong tu, khau tré thdi gian T cling twong duong v6i qudn tinh bac 1 thdi hing T.
3. Cac mach dién thuong dung:
a. Bo hiéu chinh PID dung 1 OPAM:

A .
- 2

/\9
X
~
]

S N
~ <2
I ~

Vi 2 " Vo, s 3 @
= ! Vitk
Vdat
Hinh 11.4.5 (a) So do ly thuy&t bd hiéu chinh (b) So dd thuc t&: PID --> sém tr& pha, chi
PID c6 vi phdn § dudng phan hdi.
b. Bo hiéu chinh PID ding 4 OPAM: Ti 16
Hinh 11.4.5.c (Xem tai liéu BPKTD) Cho phép '
chinh doc 1ap tirng thanh phan PID.
Vi phan %Eé—a
Vi Vo
Tich phdn
c. Mach han ché bién do: (©)

Vi ngd ra clia bd hiéu chinh vong ngoai la tin hiéu dit ciia bd hiéu chinh vong trong,
muc bdo hoa ctia bd hiéu chinh vong ngoai s€ xdc dinh gidi han ctia bién dd ngd ra clia vong
trong. C4c mach thay ddi mitc bdo hoa (han ché bién do) ngé ra KPTT thudng dung.

-V 8

Hinh 11.4.6 (b)
Mach dung
KBTT phu

Hinh 11.4.6 (a) Mach han ch€& bién do
ngo ra dung diod (bdo hoa é VI > 0)
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d. Mach tao ham déc (RAMP):

Khi tin hiéu dit ciia cic BBD 1a ham nic, HT ludn c6 vot 18 ngd ra khd cao do sai s6
qué 16n ban diu, nhit 12 khi st dung ki€u miu t8i vu d6i xtiing. trong cong nghiép, tin hiéu Hinh
11.4.7

wd
v(t)

0| i » Do thi toc do dit cla truyén

o dong ning ha budng thang w ' b0T
tin hiéu dat ham RAMP L
may I > R4

(a) (b) (c) 0.010F I

dit thudng c6 dang ham doc, hay it ra 1a ham mii (1 — ") ctia mach nap tu. 0 nhitng hé thong
diéu khién cdc chuyén dong c6 ngudi nhu & thang mdy, khong chi tin hiéu dit ma cdc dao ham
clia n6 ciing can lién tuc d€ trdnh gia toc va do giat 16n, tao cdm gidc an toan, thodi mdi cho
ngudi st dung. Hinh I1.4.7 cho ta mdt mach dién tao ham d6c dung hai KDTT.

e. Vi dy so do diéu khién vong kin:

Mach diéu khién vong kin (dugc don gidn héa) HT diéu khién 4p, dong dong cd DC:

~Uth
R7 Lm Phén hdi 4p
w$ T
Vi

CcC

Ith

MACH
< P27 D3| PONG LUC

Tao ham déc .
Pén mach
phdt xung
kich SCR

i RUN / STOP1
o
POT

Phdn hdi dong == — R18

> 1m ) ) ==
Hinh 11.4.8

= Piéu khién dong

C6 thé nhan xét so dd vong kin nay c6 thé diing cho bo ngudn DC véi cic tai khidc nhau,
khi thay th€ U, bing ngd ra cin diéu khién.. P& y cdc mic loc hinh T & cdc dudng phin hdi
lam phing cdc nhap nho dong, 4p trén tai va cdch st dung khuéch dai ddo diu dung KPTT.

Néu ta ding mach phat xung kich dong
SCR véi ddng bd ring cua c6 géc diéu khién _VCCV_P?T/‘\;Q__ bg
pha o =0 khi Ugk = 0, gitta bo hi€u chinh va R
mach phédt xung cin c¢6 by dSi mic sao cho 0 }
O——— NN s Mach

Uz = 0 tuong Gng ngd ra bd hi€u chinh dong Udk1 R 10 7 B bich
la cuc dai:  Udk = - (Udk1 - Vcc) — SCR

Khi Udkl - VCC, Udk =0

Hinh 11.4.9 mach dai m(ic

Loc nhiéu va cdch ly: Trong Hinh Ri2 Ri2

I1.4.8, cic bd loc hinh T dung RC loc nhiéu Vi Vo
& ddu vao va cdch ly gifta cdc ting d€ chong I 104

cdc khd ning cai hay dao dong cia khué&ch =

dai thuat toan.

Hinh 11.4.10: Loc T gilia cdc tdng: dién tr6 R
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tach lam doi, thém vao tu dién 0.1 uF

1.5 B0 NGUON XUNG (SWITCHING POWER SUPPLY): (s0 d6 khdi 2 muc 1.1)

Khic v6i cidc bd ngudn SCR c¢6 tan sd 12 viée t6i da vai trim Hz, cdc bo ngudn xung sl
dung transistor d6ng ngidt & hang chuc hay trim KHz cho phép gidm kich thuéc, gid thanh hé
théng, mach loc c6 tri s& bé khi tdi cAn 4p ra phang. Do d6, ching thich hgp vdi tai cAn dp ra
phing va vi viy trong muc nay, cic sd @6 déu c6 bo loc LC ngd ra mic dit khong phai tii nao
ciing can dén chiing.

1. So @6 6n 4p déng ngit thay thé én 4p tuyé&n tinh:

AV S1 i
& . . [Q &_o\o_.._' 9

T
D1
v <l> v i (l)
Diéu khié
i iéu khién ‘{) ~ v /JIC
| o |

Hinh 11.5.1 On 4p tuyé&n tinh Hinh 11.5.2 On 4p déng ngit

+

BBD 4p mot chiéu 1am viéc % mit phing tii + loc LC tdi c6 thé thay thé& cdc 6n 4dp
tuy€n tinh quen thudc véi cic dic diém:

- Uu: hiéu sui't cao, kich thu6c bé, gia ha khi cong suat di 16n.
- Nhugc: ¢6 nhap nhd 4p ra, mach diéu khién phic tap.

Hai nguyén ly diéu khién:

- biéu rong xung (cAn diéu khién vong kin d€ &n dinh ngd ra).

- Dling so sdnh c6 tré , 4p ra dao dong quanh gid tri dit nhung tin s& 1am viéc thay ddi
theo tai.

Dao dong tam gidc _O\g_
var &~ UL Fhin 161
Hinh 11.5.3 (a) Nguyén 1y diéu rong off

xung , (b) So sdnh c6 tré (Smit trigger) SO SANH SMIT —|_

2. S¢ do bo ngudn dung nghich hru:

Pé€ ting hiéu qui cda bd ngudn ° l T
xung, ngudi ta dung bi€n 4p ting (gidm) Lt o o 5 }H; m%%&ﬁ
s A\

4p tn s6 cao vdi viéc dua by dong ngit St
ra phia trugc, tré thanh bo nghich luu 1 v

_I_LI_,_'LI_LI_L.

pha diéu rong xung nhu hinh IL.5.4.a. A T
Ap ra sau chinh lvu thi cdp c6 - | @ Sz}ozé>

dang di€u rong xung nhu trudc. & K . ,
Hinh 11.5.4 (a)mach déng Iuc (phan nghich Iuu)
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So d6 diéu khién c6 dang hinh I
A N A PN A N [N 2, 1
bén, gdm b di€u rdng xung lam viéc 25 @ s SI
Dao dong tam gidc |—|

tin s6 ngd ra, dung T FF (chia 2) dé by !—cmﬂ ’_L
tdch ra hai xung luin phién (ddy kéo) \/\"\B‘—BO‘* _ O—| 4
déng ngdt hai ngdt dién. Udk -~

(Xem tai liéu tham kh3o vé vi

mach TL 494) (b) mach diéu khién diéu rong xung day kéo (dung diéu

khién nghich luu trong cdp dién dong ngét)
3. Thi€'t k& bd ngudn xung ding nghich luu:

a. Mach dong luc bo nghich luu:
Vi du tinh todn gin ding: Tinh todn 4p So cip bién dp
mach dong luc b cAp dién dung nghich luu
(0 dd ' cau hinh I1.5.4.a), Ngé ra oA
5V /20 A, ngd vao 260 VDC. 7 ; Thu cdp bien dp
o P AN sau chinh luu
- Chon tin s6 ngé ra 20 Khz, d6 rong ~ ~ o~
xung tudng d6i a. = t,,,/T=0.5.

=> bién do 4p thit cdp 5/0.5=10 V. (c) Dang dong, ap

Gi4 st diod cAu sut 4p tong 0.6 V (diing diod Schotky), bién d9 thit cip bién 4p 1a
10+ 0.6 =10.6 V.

=> ti s6 bi€n 4p 260/ (2 * 10.6) = 12.3.

Phan tich dang dong, => tri trung binh dong qua L1 ciing chinh 1a dong tai I,, gid su
dong qua Diod 1a phing, bién d clia né ciing 1a 1o = 20 A.

Chon dong trung binh qua D 1a Kgt. g = 1.5 * 20 =30 A; dp qua D > 10 V, chon 25 V,
loai Schotky.

Hiéu dung cudn day thi cap 20/~2=14 A, hiéu dung cudn diy sd: 14/12.3 =12 A

Chon ngdt dién nghich luu theo bién do dong qua né, bing 20 /12.3 = 1,6 A => Ngit
dién 5A/600 V.

b. Tinh todn mach loc:
Khai trién Fourier dang séng diéu rong xung, gia st dong tdi BBP 1a lién tuc:
V, =2 i—cosnwt,; 6, =tg” [ sinnwt,, /(1-cosnwt,,)] hay
V, = I—cosn2za; 6, =tg” [sin n2z.a/(1-cos n27r.a)]
do rong xung tuong ddi o = t,,/T, V,, 12 bién do séng hai bic n. LC mach loc dugc tinh
nhu d vi du & phan chinh Ivu. P€ ¥ t3i dugc xem 12 ngudn dong d€ don gidn cdc phuong trinh.
4. Khao sat bd bi€n ddi 4p mot chiéu loai FLYBACK:
Bo bién ddi 4p mot chiéu x&p vao loai flyback khi chu ky hoat dong gdm hai pha:

Pha 1: Ngit dién déng (ON). Cudn ddy dudc nap ning lugng tir ngudn, tai s dung ning
lugng tich tri trong tu dién song song ( tu loc ngd ra ).

Trang 25/ chuong 2 Dién t cong suatII A



(C) 2006 Huynh V&n Kiém

Pha 2: Ngit dién ngit (OFF). Cudn day chuyén (phéng) ning ludng qua tdi vi nap ning
Iugng vao tu dién.

S1 D

&—-}—o\c, o K}

14
v L c | 1o

+

G

L l
_ C o
®

(a)

(c) W)

Hinh 11.5.5: Cac sd do BBD dang Flyback:

Nhu vay, nguyén tic hoat ddong bo bi€n d6i loai FLYBACK d6i nghich véi cdc bd bam
dién 4p (chopper), khi tdi dugc ndi ngudn khi ngit dién déng (ON) va st dung niing lugng tich
trit khi ngdt dién khéa.

C6 4 sd d6 dugc trinh bay trén hinh I1.5.5:

(a) : BO bién dbi ddo cuc tinh: dugc diing cho khdo sit cd ban vi ¢ s6 phan ti¥ 13 it nhat.

(b) So db ting gidm 4p.

(c) SO db ting gidm 4p c6 bi€n 4p.

(d) So db ting 4p.

S0 dd (a) c6 s6 phan it it nhat, (b) c6 ciing hoat ddng vdi (a) nhung khong ddo cuc tinh,
(c) twong tu nhung st dung bién 4p va (d) ting 4p.

a. Khdo sdt so do cdan bdan: [Hinh 11.5.5 (a)]

D€ khio st gin ding, ta gia thi€t cdc dién dp, dong dién déu bi€n thién tuyén tinh,
diéu nay c6 thé dat dugc khi:

- Chu ky déng ngdt T rdt bé véi chu ky ctia mach cong hudng LC ( bing 2nvLC ).

- T4i 1a ngudn dong I, chinh 12 gi4 trj trung binh cia dong tdi khi bé qua cdc nhap nho .

Céc gid thi€t nay ciing dudc st dung trong cdc phan khio sit tiép theo.

Xem hinh I1.5.6 trinh bay céc dang 4p, dong clia mach & ché& dd twa xdc 1ap, khi cdc
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tin hiéu thay ddi c6 chu ky.

-Khi0<t<toy:S1dong. V. v
. AV| + =

L nap ndng lugng tif nguodn: \/

di .
V=Ld—§:>zL=%t+Ibd : :t
I, 1a gia trl ban dau, khi ¢=0 NG I_L y\
t= ton : LL (ton) = %ton +Ibd
=>Al=Al, =i, (¢,)-1,,=F¢,, <IL5.1> : '

T Lon t

Hinh 11.5.6: Dang ap, dong BBD hinh 11.5.5.a
Diod D khong din dién vi phan cuc ngude: anod cé dién thé Am trong khi catod duong.

C phéng dién qua tai:
Io=—CdC;tC =>U,=—%t+V,, V,, 1a gid tri ban dau, khi ¢£=0

t=t,: v.(t,)=—%t, +V,, =>AV=AV, =V, —v.(¢,)=2¢,6 <IL52>

on

- Khi t > toy : S1 ngit, dong qua cudn diy khong thé mat di vi né bi€u hién ning lugng
tich tri¥ trong cudn diy, khép mach qua D, phdng dién qua C va tai:

. . dvc diL
it =Io+ip=Io+C—~; vy =-vp =L—=
L C dt L C dt
Goi Iy, 1a tritrung binh dong quaL, Vo tritrung binh dp qua C, ciing 1a tri trung binh dp trén tai.
. . — AV, = Al
Lay trung binh hai v& phuong trinh trén : I7, = Io+ C A—tC ; = Tf

Thé céc gid tri AI,, AV, vao,d€y At=T-t, ,
Ve=742V ; I, =7L_Io<IL53>

t ~ T-ton

ta nhan dudgc:

Nhu vy, dong qua cudn diy iz, thay d6i tuy€n tinh trong khodng E - %,E + %, ap

ve trén tu C thay ddi trong khoang Vi — % Vo + % . Ap ra c6 thé 16n hay bé hon 4p ngudn

phu thudc toy / T, nhdp nhd 4p ra chi phu thudc dong tdi To va tu loc C, nhap nhd dong ra phu
thudc 4p vao V va cudn day L.

Trudng hdp dong gian doan:

Gid sit ta giit toy khong doi khi giam lo. Al N W\ 74
khong doi trong khily gidm theo lo. Dong iy khong —V = U\C /
déi dang nhung bién do thdp dan. Khi

E -_T Jp< % ta c¢é truong hop dong qua L ’ ’

T—t,, ;
gidn doan (hinh I1.5.7).: |

Trong khodng ton, dong qua L duoc nap tiw 0 AT I_L K
dén gid tri cuc dai. Khi S1 khéa, L phdng dién qua tdi i i
va C nhung dong sé vé 0 trudc khi S1 déng tré lai. T ton t

Goi tx la thoi gian c6 dong qua L. Thoi gian L
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. x - VvV N
nap nang liugng van nhu cit: AI = top, nhung thoi  Hinh 115.7: Dang ap, dong BBD hinh 4.8.a khi

dong gian doan
gian tdi sit dung ndng lugng tich trit trong tu tdng lén, theo hinh 3, bang (T — tx + toy) va nhdp
nho ap AV =20 (T —t, + 5.

Thoi gian L phéng ndng lugng thay ddi, bang At = ( tx — toy ) lam cho cdc quan hé dién
dp va dong trung binh thay déi:

— — T—(t. —
Vo = ton_y. I, =Io+C-AV _ _ [+ T=ltazton)y _ e T )
C =1 ¢ L to—t to—t to—t
x ton x ton x ton x"ton <JI 54>
AN .. 7 Al \%4 _ T _ 2.LIo T
khidong gidndoan, I = S = opton IO(tx_ton) =ty =ton + 25T

Nhén xét la khi dong gidn doan, tri s6 trung binh ciia dp ra tdng, theo ly thuyét sé dén vo
ciing khi Io bang 0 ( mach khéng tdi ). Cé thé gidi thich hién tugng nay la do ndng lugng chi cé
thé truyén mét chieu: nguon = cudén diy = tu ngé ra va dp trén tu sé ting dén vo cing theo
ndng lugng nap vao. Trong thuc t&, luén luén cé tén hao trong mach, tén hao nay ting theo dién
dp va ngay khi khong tdi, ndang luong nap vao sé can bdng vdi tén hao & mot gid tri hitu han ciia
dp ra.

Mot nhidn xét khdc la gita truong hop iy phdng dién qua tdi, nap dién cho Cva ip = 0 con
c6 truong hop C va L cing cung cdp dong cho tdi. Do dé cdc tinh todn trén chi la gan diing.

2. Céc so d6 khac:

a. So db hinh I1.5.5(b): Hoat dong hoan toan gidng nhu s6 db cin ban hinh 1.(a) nhung
ap ra khong ddo dau. S1 va S2 dudc diéu khién bing cling tin hi¢u, déng mach d€ nap ning
lugng vao cudn day va khi ngdt, cudn day s& phong dién qua hai diod D1 va D2, cung c4p dong
nap tu va cho tdi Jo.Cdch ndi ndy con gidm dién 4p dit vao ngit dién & trang thdi khéa so vdi
sd dd 11.5.5(a).

b. SO d6 hinh 11.5.5 (¢): La so db thudng gip nhat trong cdc bd ngudn. Bi€n 4p T c6 hai
nhiém vu: cdch ly ngudn va tai, lam cudn day tich trit ning lugng cho bo bi€n ddi. T 12 bi€n dp
khong bdo hoa, ti s6 vong day so/thit 1a n, L1 va L2 1an ludt 1a ty cdm cudn diy so va thif cap.

V6i ciing gid thi€t ca khdo sdt so d6 cin ban, cidc két qua nhin dudc ciing c6 dang
tuong tu. Ta c6 cdc quan hé clia bién 4p:

n’L2=L1 ; nlyy =17, ;5 v =n-vry

v v

- Khi S1 déng: 0 < t < toy L1 dugc nap ning  AV| + Ve \/
lugng, dong i;; ting; C xa qua tdi,ap giam:

ATy = Frtons AVe = AV = 204, <115.5> — "

- Khi S1 ngat: toy < t < T, luu y gia thiét T i
dong lién tuc: Al L~

ire = Io + ic va vL1=nvL2=nvc,thé' : I

t

céc gia tri tuong ng va 14y trung binh: T Lo

Hinh 11.5.8: Dang &p, dong BBD hinh 11.5.5(b)
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. . d
n-zL1:1L1:Io+Cﬂ:>n-IL1 Io+ :>IL (T ton)Io 5.6
<I1.5.6>
diry _ L2dip) L2 AIL1
ve =vry = L2 dt ~— n dt :>V n At :>V (T ton)

Biéu thic tinh gi4 tri trung binh cdc 4p ra va dong qua cudn diy giong nhu trudng hgp
cin bdn nhung c¢6 thém ti s6 bi€n 4p n.

Nhap nhd dong ti 1& nghich v6i gid tri ty cdm cudn diy, nhung cin luu ¥ 12 cdc ty cdm
khong dudc 16n qud d€ bi€n 4p bi bio hoa, khi ma dong nap cudn day chinh 1a dong tir héa cho
bi€n 4p. Khio sit trudng hdp dong gidn doan cling nhan dudc nhitng k&t qua tudng ty.

c. Sd d6 ting dp hinh 11.5.5.(d):

Khi bi€n d4p T ndi & dang tu ngiu, ti s6 1:n va ndi ti€p v6i dp vao, ta nhan duge so dd
ting 4p. Céc thong sd: L2 =n’L1 ; Ity =nly, ; n-vp =vr,. Ching minh tuong tu
va d€ y khi S1 ngit, cudn day phong dién:

tacdivg =V +vpy = Vo = V+nL2 8L = Vo = V1 + n(z2n )] <I15.7>

Ta clingcé : Ay, :lton; AVp = AV :I_gton

L1
va tri trung binh dong di€n cudn diy trong pha nap di€n I_Ll =n

T
T—ton

3. Khi bd bi€n d8i cé nhiéu ngé ra: D
(hinh 4.12)

Cédc bo ngudn xung thudng cAn nhiéu
cAp dién 4p & ngd ra, c6 thé cich dién vdi nhau
nhu & hinh 5. So d6 thudng ding bi€n dp c6
nhiéu cudn thit cap.

Gid st bi€n dp c6 mdt cudn sd cAp va n
cudn thif cap.

Céac cudn day c6 thdong so n, L; ny, Ly:

i

. n,L1a thong s6 clia cudn sd cap.

% N ( )2
Cédc ty cdm quan hé vdi nhau:

L Ll L2 L3 Hinh 4.12: BBD Fly back nhié 0
= = = =.. In 2 aCK nnieu ngo ra
wF () () (m) ' :
vV Vl V2 V3

quan hé cdc dién dpcam tng: —=—=—=—"=_.;
n n n, n,

va dong dién trén cuon ddy nl = Znili
i

Tir d6, suy ra & ché do dong lién tuc vdiila chi s6 cudn day:

- nh4p nhod 4p & mdi cudn day thit cap: AV, = éf £,
~ A N 2, A g V
- nhap nh6 dong ¢ cudn so cap: Al = i t,
- Trung binh 4p ra mdi cudn day thd cap: V,, = &(%JV <IL.5.8>
n - on
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- Trung binh dong dién ctia cudn sd cip: Z = l(T Tt JZniL <IL.5.9>

Pé€ y 1a khi S1 ngit, dong dién chi cAn phéng lién tuc trén mot cudn day thit cip 1a ddm
bdo hé thong lam viéc & ch€ do dong lién tuc.

Luu ¥: Mic du ché& dd dong lién tuc 1a co s3 clia khdo sdt 1y thuyét, cdc bo ngudn thuc
t€ da s6 1am viéc & dong gidn doan. P& ddm bio 6n dinh 4p ra, cAn c6 c6 phan hdi 4p d€ chinh
ton ty dong. Tuy nhién, cdc bd ngudn flyback déu vin khong thé 1am viéc & ché dd khong tai,
va nha sin xuit phdi ding mot dién trd 1am ti gid, d€ phong trudng hop ngd ra khong tai hay
tai qud bé.

ViduIl.5.1;

a. Cho sd dd hinh I1.5.5.(c), 4p ngudn V = 260 volt, tan s6 déng ngit f = 20 KHz, tii dinh
mifc Vo = 5 volt, Io = 5 ampe. Tinh cdc thong s mach d& nhap nhd 4p ra AV =20 mV, nhap
nho dong qua ngit dién Al bing 50 % tri trung binh.

T = 1/f = 50 micro gidy, chon tox = 0.6 T = 0.6/ 20000 = 30 micro gidy.

<I1.5.2> suy ra C = Io*ton/ AV =5*30 E -6 /20 E -3 =7.5 E -3 =7500 uF

<I1.5.3> suy ra ti s6 bi€n dp n =(V * ton)/ [(T - tox )* Vo] = 78 va tri trung binh dong qua
L (trong khodng nap dién)

I =o * T)/ [(T - ton )* n] = (5 *50) / [(50 — 30)*78] = 0.16 ampe

nhap nho dong Al = 0.16 * 0.5 = 0.08 ampe.

<I1.5.2> =>L =(260 * 30 E-6) / 0.08 = 0.0975 H.

Dong cuc dai qua ngdt dién S: Imax = I + AI/2 = 0.20 ampe

b. Véi hé thong tinh dudc & ciu a., do rong xung tuong ddi bé nha't cho phép  ton/T=
0.1, tinh dong ti toi thiéu d€ hé thdng c6 dong lién tuc lic nay:

ton = 0.1 * 50 = 5 micro gidy.

Nhap nhd dong Al = 260%5 E —6/0.0975 = 0.0133 ampe.

DPé€ c¢6 dong lién tuc, tri t8i thi€u Imin = 0 hay trung binh dong qua so cAp bi€n ap I phai
16n hon mdt nira nhap nh6 dong Al bing 0.00667 ampe va dong tdi tuong Gng :

<I.5.3>=>TIo=1I. *n *(T — ton) / T = 0.00667 * 78*(50 — 5)/50 = 0.468 ampe

Bai tAp 11.5.1: Tinh todn chinh xdc cho so dé hinh 4.8.a (so dé co bdn): Khdo sdt chu ky
tua xdc ldp (khi cdc dang séng ldp lai & moi chu ky).
- Khi ngdt dién S dong, cdc biéu thitc khong ddi, cé dang ciia <I1.5.2>.

VzL%:iL:%HIM I,, 1a gid triban ddu, khi £=0

t:ton: iL(ton):%ton—i—Ibd DM:ML:iL(ton)_Ibd:%ton
- Khi S ngdt:
. . dv dif, ..x .. .
6 cdc phuong trinh iy, =Io+i¢p :IO+Cd_tC ;v =-U¢ :L% dieu kién ban dau

i, (0)=1I, =1I,+Al <baitapIl5.1 > ; v.(0)=V,, =V,,—AV <baitapIl.5.2>.
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H¢ phuong trinh nay cé thé déi lai thanh phuong trinh bdc 2 theo vc nhit sau:
2

LCd e +ve =0 vdi cdc diéu ki¢n dau:
dt?
v Aoy 1
UC(O)—len’7(0)—610(0)—5(Imax_Io)

nghi¢m ve ¢ dang ve = Asinwt + Becoswt véi w=1/JLC , A va B la hdng sé tich
phén phu thudc hai diéu kién dau. C6 thé tinh dugc:

vo = Z(Imax — 1, )sinwt + Vi, cOSwt vdi Z = ,l% la téng tré séng mach cong hudng

Viin

Zsinwt + (Inax —Io Jcoswi + 1,

LCva if =ig+1,=-

Vi gid thiét dong lién tuc, thé't = T — toy vao, ta cé lai cdc gid tri dp dong & ddu chu ky
ve = Via va i = Ipgnhu sau:

Vg = Z(Imax —I,)X + ViinY <baitapll.5.3> va

Ipg =- V?n X +(Imax —1,)Y +1, <baitapll.5.4> vdi X = sinw(T — ton), Y = cosw(T — to)

Bon phuong trinh tir <baitapll.5.1> dé€n <baitapll.5.4> cho phép ta tinh AU¢c Vinin, Vi, Imaxs Iods
Vi€t dudc biéu thifc mo td dang séng 4p trén tu va dong qua cudn day:

1 I I
Vinin = (1 Y)2 L x2 [V'w’fon 'X_Foton (1—Y)} Vinax = Vimin +Foton
1 14
Imax =IO + (1—Y)2 +X2 [%ton(l_Y)_Io 'Wton X], Ibd =Imax _fton

Dang song dp trén tu va dong qua L cé dang dao ddng trong khodng L phong dién qua C
thay vi duong thdng nhu trong khdo sdt gan ding. Trong thyc té, do C thuong rdt I6n, chu ky T
ciia mach thuong rdt bé so véi chu ky dao dong LC, do dé cdc duong cong cé thé xem la duong
thdng. Cdc cong thitcc gan diing c6 thé suy ra tré lai khi khai trién Taylor cdc ham luong gidc:
sin x xdp xi (x — x3/3) cos x bang I — x/2.

Bai tap 11.5.1 cho thdy su phitc tap ciia viéc tinh todn chinh xdc, sé ting l1én khi khi khdo
sdt truong hop dong gidn doan. Tinh todn gan diing ludn duogc sit dung trong thiic té.

4. Nguyén Iy diéu khién do rong xung (PWM) loai dong dién:

Trong mot phan trude ta da tim hi€u nguyén ly diéu ch& do rong xung. Khi d6 thdi gian
déng va ngit clia ngit dién thay ddi theo tin hidu dit dp, c6 thé goi chi ti€t hon 1a diéu rong
xung loai dién 4p d€ phan biét véi nguyén 1y diéu khién do rong xung (PWM) loai dong dién.
Nguyén 1y nay cho phép clng lic thay ddi dd rong xung va kiém sodt bién do dong qua ngit
dién, rat thich hdp véi cdc bo bi€n ddi 4p mot chiéu dang flyback vi nhd kha ning ki€m soat
dudc dong dién, ta ludn khong ché dugc gid tri dong nap cudn diy, tranh qud dong qua ngit
dién khi cudn day bdo hoa vi dién trd cudn day rap bé.
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Nguyén 1y diéu khién dudc trinh RS FF
bay trén hinh I1.4.13 bén. Mach dao
dong (thuong la nap xa) xdc dinh do
rong xung tdi da cia BBD, tdc dong vio | pgo dong
ngd SET clia RS FF d€ déng ngit dién
S & dau chu ky, tic dong vao RESET dé
khéa S khi do rong xung tuong d6i dat
gid tri t6i da. Pi€u nay thuc hién dugc
nhd SET va RESET tdc dong bing canh | Biéu | Pat dong shunt
1én va xudng. Mot mach so sdnh cé thé khién dp =
khéa ngit dién S khi dong qua né vugt
qua gid trj ddt bdi bo dicu Hinh 4.13: B diéu rong xung loai dong dign
khién 4p. Bo diéu khién 4p sé ting tin hiéu dit dong qua S c6 dudc 4p ra cao hon. P& y dong
dién nay luon cé qudn tinh, khong thay ddi tifc thdi (mach c6 tinh cdm khdng). Trong hinh
I1.4.13 , cdng OR @& RESET Flip Flop tir hai ngudn.

D> Set

S
> Reset @ J

Phédn héi dong

:

Vi mach ho 38xx trong phan phu luc sau cho ta so d6 thyc t&€ clia bd diéu rong xung loai
dong dién.

5. S0 dd cai thién hé sé cong sud't bo cip dién (ngudn) déng ngit:

Viéc stt dung chinh luu diod & ngé vao di cai thién r't nhiéu tinh trang st dung ludi
dién cda cdc bd ngudn mdt chiéu so v6i khi diing chinh luu SCR. Tuy nhién, tdng trd vio cia
céc bd cap dién déng ngdt khong tuong duong vé6i dién trd (hé s6 cong sudt nhd hon don vi) vi
c6 tu dién loc & sau chinh luu diod. Khi d6, ngoai dong xung ban dau khi d6ng vao lugi dién rat
16n, & trang thdi xdc 14p dong ngudn 1a nhitng xung nap tu, nhu dugc vé trén hinh I1.4.14. Khi
do, hé s6 cong sudt khong bing don vi vi BBD ¢6 tiéu thu cong sudt phdn khdng cho cdc hai
bac cao. D& hé s cong suit bing 1, dong vao bd ngudn can c¢é dang hinh sin, cling pha véi dp
(hinh I1.4.15). P6 12 nhiém vu cda bd cai thién hé s6 cong suit, c6 sd d6 khdi nhu sau:

Lu6i AC --> Chinh luu D --> [tu bé --> Mach cdi thién HSCS -->] tu 16n --> BBD Ap DC

i

n

Nguébn

- N\ = T ¥ e,

Hinh 4.15: Ap va dong tu loc ngudn C iy = li,l, C1 co gid trj rat bé (dong qua no khong dang ké), C2
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¢ gia tri 16n, cdp dién cho BBD ap mot chiéu. Gach trén diu cac ky higu dong cho biét day 1a gid tri
trung binh vi S dong ngét & tan so rat cao.

Phan trong ngoic vudng [ ] 12 phan bS sung vao bo ngudn xung d€ cii thién hé so cong
sudt. Mach dién nay c6 nhiém vu nap tu dién 6 ngd vaio BBP d4p mot chiéu biing mot dong hinh
sin, c6 bién d6 phu thudc vao cong sudt tiéu thu & ngd ra, S va L 12 mot bo ngudn Flyback dé
nap tu C2, st dung nguyén ly diéu rong xung loai dong dién. P& dong qua L c6 tri trung binh 1a
hinh sin cling pha véi lu6i dién, tin hiéu dit dong clia bd diéu rong xung ndy c6 dang hinh sin,
bién d6 thé hién yéu ciu 4p trén tu C2.

Hé s6 cong sudt c6 thé 1én dé€n 0.997 theo tai liéu Switchmode Power Supply Reference
Manual (1999) cia hang ON Semiconductor (trudc ddy la mot bd phan ctia Motorola) khi ng
dung vi mach MC34262 clia Motorola theo s6 do nguyén 1y hinh I1.4.16 sau.

Phan diéu rong xung loai dong dién tuong tu nhu so d6 vi mach ho 384x, sy khdc biét
nim & phin so sinh 4p ra d€ tao tin hi¢u dit dong: ngd ra clia bd diéu khién 4p (khuéch dai sai
s0 — Error Amp.) dudc nhan véi hinh sin ngudn d€ tao ra tin hiéu dit dong dién. Pién dung
tu dién nhd C1 biing 1uF va dién dung tu loc ngudn chinh C2 biing 220 uF dé c¢6 dugc bo ngudn
DC 230 V/3.5 A tlr lu6i dién 92 - 135V AC.
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hinh 11.4.16 Mach cai thién hé s0 cong sudt dung vi mach MC34262.

PHU LUC VI MACH DIEU KHIEN B0 NGUON XUNG 3842

1. GIGI THIEU CHUNG:

Phan phu luc ndy gii thiéu ho vi mach 3842..3846, diéu khién bo ngudn xung loai FLYBACK, sii
dung MOSFET. Ngudi ta goi nhom vi mach nay l1a diéu rong xung loai dong dién (current mode PWM)
khac véi nguyén tdc PWM mo ta & 11.5.1. MosFET s& dan dién tir dau chu ky va s& bi khda khi dong vugt
qua gi& tri dat bdi ngd ra bd hiéu chinh. Nguyén tic diéu khién nhu vay rat thich hop véi cac BBD loai
flyback bign ddi ning lugng qua trung gian dong dién. Cac vi mach trong nhém chi khac nhau vai thong
s phu thugc ma sd. Tiép dau ngif cho bigt nha ché tao, s6 dau tii 1 (1842) dén 3 (3842) phu thudc nhiét
do lam viéc.
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UC3842B, UC3843B, UC2842B, UC2843B, NCV3843BV
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Pin numbers adjacent lo terminals are for the 8—pin dual-in-line package. = Sink Only Positive True Logic
Pin numbers in parenthesis are for the D suffix S0-14 package.

Hinh PL4.1 So do khdi va mo ta chan EC 3842, s chan trong ngodc khi st dung vo DIP14.

Vi mach EC 3842 1a by diéu ch& do rong xung loai dong dién, chuyén dung cho BBD flyback ¢
s do khoi hinh PL4.1, cdp dién dén 30 volt (phu thuc ma sd) , bao gom:

- Mach 6n ap 5V / 20 mA (chan 8/14) cho mach ngoai va ap chudn 2.5 V cho mach khuéch dai
sai s0 ERROR AMPLIFIER (b0 higu chinh).

- Mach bao vé giam ap nguon cdp dién Under Voltage Lock Out, khdng cho mach lam viéc khi
ngudn gidm xudng dudi gia tri cho phép (phu thudc ma sd).

- B0 dao dong tan s6 cuc dai la 500 kHz, chinh bdng RC & chan 4/7.
- Ngb ra 14i MosFET dung mach b8 phu transistor, dong tiéu biéu +/- 200mA.

- Mach khuéch dai sai s6 ERROR AMPLIFIER (thyc chat 1a bo higu chinh vong kin) c6 ngd vao la
tin hiéu dat V REF = 2.5 V va tin hiéu phan hoi Voltage Feedback Input (chan 2/3), tac dong 1&n by phat
xung diéu rong sao cho sai léch ngd vao clia nd giam vé 0.

- Sy diéu ché& do rong xung loai dong dién thuc hién bing bd so sdnh dong va set-reset flip-flop.
B so sanh dong cd hai ngd vao 1a dién ap ti 18 v6i dong dién tai | SENSE va ngo ra mach khuéch dai
sai s6 ERROR AMP. Khi | SENSE > ngd ra ERROR AMP (sau khi gidm &p), bd so sanh s& 1én 1, reset RS
FF va MosFET bi khoa. Nhu vay gid tri dinh dong qua MosFET s& dugc xac dinh bdi sai léch dién ap phan
hdi so v6i gia tri dat. RS FF chi doi trang thai, cho phép MosFET lam viéc khi bat dau chu ky lam viéc
méi (cac dang song trén hinh PL4. 2).

- Do rong xung tuong doi o cuc dai co thé khong ché biing cach chon tu dao dong Cr . Ddi véi
vi mach ma sb tif 3844 — 3846, tri s6 nay la 0.5. Diéu nay rat khac so véi Iy thuyét 12 pham vi thay doi
tr 0 .. 1. Ly do la dé tranh bao hoa cudn day.
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hinh PL4. 2: Cac dang song & cac chan khi thay déi do rong xung.
3. Mach tiéu biéu:

Hinh PL4.3 12 s6 dd bd ngudn xung dung vi mach 3842 (3844). So dd nay tiéu biu cho cac mach
ngudn loai flyback, trong do ngat dién IGBT thuing dugc thay thé bing MosFET.

Nang Iugng dugc cung cip tif IuGi qua bao vé qué ap dung varistor va bd giam nhiu LC. RTC Ia
dién trd thay doi theo nhiét, han ch& dong nap tu loc ngudn C1, C2 khi déng ngudn. R3 1a dién tr& cip
ngudn ban dau ( dién tr& mdi) cho mach diéu khién, ngudn that su cho mach diéu khién Iay tir bign ép,
chinh luu qua D1.

R8, C4 1a hai phan tif xac dinh tdn s0 dao dong. R9, C5 a mach phan hodi dong qua IGBT, dua
vao so sanh.

Viéc 6n dinh dién dp ngd ra thuc hién qua vi mach 6n &p song song TL431, so sanh dp ra va
chudn 2.5V bén trong dé thay d6i dong phan cuc OPTRON PC817. Transistor & ngd ra OPTRON sé& thay
ddi dong cuc thu va lam thay déi do rong xung l4i IGBT.

. § OUTFUIT
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i
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Hinh PL4.3 So do bd ngudn xung c6 va khong co dung vi mach TL431. Dong tai cdm nhdn vé
qua RC tru6c khi vao so sanh dé loc bé gai dong ban ddu khi turn-on MosFET.
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MER1635
e 5.00M4.04
200 == 1000
j 5.0V ATN
_‘{' 12V{D.34
]
4
'_} 12V ATN
1
2
0.01 Q] -12VH03A

4 = =
4700pF MR
1k = L1 - 15 pH at 5.0 A, Coilcraft 77156
1 L2, L3 - 25 uH a1 5.0 A, Coiloraft Z7157
S E
s
4'Tki P Vyr—a T1 - Primary: 45 Turns #26 AWG

(2 Strands) Bifiliar Wound
Secondary 5.0 V: 4 Turns (six strands)
#26 Hexfiliar Wound
Secondary Feedback: 10 Turns

. 1 #30 AWG (2 strands) Bifiliar Wound
Figure 34. 27 W Off-Line Flyback Regulator Core: Fenxoube ECI5.3C8
Bobbin: Ferroxcube EC35PCEB1
Gap: = 0.10" for a primary inductance
of 1.0 mH

E Secondary £12 V: 9 Turns #30 AWG

PHU LUC 2: Vi mach diéu rong xung TL494
1. M6 ta:

TL494 13 vi mach ctia hing Texas Instrument dai dién cho nhém vi mach diéu khién cap
dién déng ngit (ngudn xung) loai sit dung nghich luu (muc I11.5.2 — hinh 11.5.4) hay UPS offline
cong suat bé, bao gdm:

- BO dao dong ring cua ding RC tao séng mang cho bd diéu rong xung, tan s6 lam viéc
tr 1 kHz dén 300 kHz.

- B9 so sdnh Dead time control comparator xdc dinh bé rong xung t5i da, 16n nhat khi
dién 4p chan DTC bing 0.

- Bo so sanh PWM dinh bé rong xung theo d4p ngd ra clia cdc bo khuéch dai sai s6. Hai
bd so sdnh nay tdc dong mifc thap nén xung ra cdng OR s& 12 xung c6 bé rong bé hon.
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QOUTPUT CTRL
(see Function Table)

13

]
RT .
cT. 5 -Oscﬂlator | | al g

1D c1

Dead-Time Control

4 01V Comparator 2 E1
DTC ———j— c1
Q2 14

. PWM
Error Amplifier 1 Comparator c2
R E— P 10
* E2
-2 1 Pulse-Steering
Flip-Flop
Error Amplifier 2 12
16 Vee
P PYLUM— .
-5 14
2IN- ——— Reference REF
Regulator
7
— GND
3
FEEDBACK 0.7 mA

- Pulse steering Flip Flop 12 bo chia hai, k&t hgp v6i cdng NOR & ngd ra cho ta tic dong
ddy kéo: hai transistor ngd ra Q1 va Q2 luan phién lam viéc. Chan 13 (output control) c6 thé
cAm tdc dong cta Flip Flop, khi d6 Q1 va Q2 lam viéc giong nhau. Hai transistor ndy c6 cuc E
va C ndira ngoai thuin tién cho thi€t k&€ mach dong luc.

- Hai bo khuéch dai sai s6 1a cac khuéch dai thuat todn c6 thé duge diung d€ phan hdi 6n
dinh dién 4p ngd ra va bdo vé& bo bi€n ddi. PE y ngd ra c6 cic diod va tdi bing ngudn dong
0.7 mA n6i xudng GND lam cho dién 4p chan 3 s& c6 tri s6 clia ngd ra cao hon va xung hep
hon.

- Vi mach con ¢6 ngudn chudn 5 V § veed oy
chan 14. 12 :E ;5‘2;1 :E Rﬁu
2. S¢ dd thit nghiem: - {—4 el outpt
- Céc ngd vao khuéch dai thuat toan T: reeRACE : 1
dugc ndi d€ cdc ngd ra 1a thap nhat d€ khong 9"’? RT “I., Output
con tdc dung. Cyc E ciia Q1, Q2 ndi GND: tii 1 M'I “ 1
lﬁl,y G cuc C _ ; 1IN+
1IN~ Error
- Viéc thr nghiém thuc hién qua viéc I :: 2N+ [ Amplifiers
thay ddi 4p & hai chin DTC va FEEDBACK = . 2:;“ P
vGi cdc dang song do dugc & hir{h trang sau. D€ | oL
y tdi § chan FEEDBACK la ngon dong 0.7 mA WWT' iE;
nén ta c6 thé diéu khié€n chan nay biing bién -
tré 10k ndi nguén REF 5V & chan 14. TEST CIRCUIT
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VOLTAGE WAVEFORMS

Threshoeld Voltage ———

3. TAn s6 dao ddng ring cua c6 thé tinh theo d6 thi sau:

OSCILLATOR FREQUENCY AND
FREQUENCY VARIATIONT

T Frequency variation (Af) is the change in oscillator frequency that occurs over the full temperature range.

f — Oscillator Frequency and Frequency Variation — Hz

Vs
TIMING RESISTANCE

|
|
l— 0% —p

100 k __
Ve =15V E
40 k Ta =25°C il
\h | 11
10K W M 0.001 uF ]I
4k 0% g 0.01 UF 3 "
i | \,.;.
=
1k / . 0.1 UF £ - ]
X e .
400 . —we
’ Df =1% ™M
100
CT =1 uF
40 M .
u W
iy
10 ‘IT«, N
1k 4k 10k 40Kk 100k 400k 1M

RT - Timing Resistance — {2

4. Mach b ngudn mdy tinh ATX dung TL494
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