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Abstract

In this paper, new Buck Converter of a TV power system is presented. First. we devised a
revised driving circuit for an emitter-coupled type Buck Converter. by which it is possible to
reduce the material cost of transformers and voltage stress of power device. Secondly, we
adopted a hybrid oscillation technique. When TV system is in off-state.initial standby power
which is necessary for remote controllable TV system is supplied by self-oscillating mode.
Main power which is necessary in TV system being on state i1s provided by an externally
triggered oscillating mode. The switching frequency is synchronized to the oscillating
frequency of horizontal deflection in TV. by which we can reduce picture noises and the size
of power transformer. Thirdly, a simple error amplifier is inserted to the feed-back loop to
keep the output voltage constant which means pulse width modulation mode is added in
driving part of power device. Finally, we showed by experiments that our proposed converter
performs well enough to be close to the theoretically predicted values.

LM 2 sedom o1 AT AY AAE 485, AR 7 &
g3}, v AT Ea wAs sl sheh H o

= a2Fs 2903 A AL AT AR eA

L=

* IEEE. A HPTOB BT TR F2 Holzl Agelct. DC-DC Wbl 29 %

SEexE st

(Daerim Junior Collage. Electronic Depart-

ment)
B2 HT 109546 A48, 48U 1996%E2A26H

abzx] oA E AU WA WHSlE 7 dy] el
2l &) F shjoict!!! o flele DC-DC W)}
Mlard skshalg Al Adel e A4l MYl A

(482)



1996% 3B BTIL2EH

E Eg 5 e # & 7R gl7] Wil
t} Buck Converter? 72| EZspdelel oid
kot obA] sfAle] ofz)= ‘Ea?flr B =2 Az A
# Buck Converter® Aviglc}lol 7141% Buck
Convertert= 7|& de] 2] Qli= TV A A
o} AAE EL AES 7Y 4 duch 2 A
F2Ele A7) HRAE AAAdelth e sl =
At 7168 7AA 712 TV Ak o A
HAQ 7leRt & 2 AYAAE 7 Azlew
Ad7AHE TR AR Y] Q) Bl ot
EAeolrh, AL HHP AL Py RES AL
2 A= ALl 7hxtElr) slesiAlE A2

Nl

gl
A=

o. M2 doja F& &2

I)E 718 5 H2g dehlz 191(b)
BB eRold AAE AN wols TE F2E o
ehic},

Ls RlVo
Vi Aoy
TwoEme Tk

(a)

2 1. Converter 9] 7|2 FAIx

(a) 7122] 71838 (b) ¥ =39 Aty
Basic configurations of Buck Con-
verter.

(a) Conventional form (b) Proposal
form

Fig. 1.

a3 Wbl 7.2 sl¥es E2A YU(trigger
source) ¥ Ao A& C,o 2Fle] HY 43} Q&
Aigel Ao Ax ¢, £ A v,2RE 8
& =lw oREHE TFEe == 92 59 H1y
U FFEE Ha dolr} AldlE 00 o3l
Qo] =% Ael(on state)ell & el 7.}
A olHsle =] Azl 93 o] 75 =l A
of Az c,of A8 Ak Qb A Adei(cut off
state)oll 9l& welle A 2t % A Aleir)
ol @ o] FHE AFE doF gk aE{mz
o] gk Alefel wie FE FlRe] HHxwE g} o]

=+
B

¥ 33 % B # 3% 57

A A el T A9 B4} gl A
& B Rl Ak A8 gAe] 54 Fol shiol

.41

I8 28 £ w=ielA Al ¥ A
ZE TVE A A A 328 F YRR o
Uebd Aol 28 2(a)e ARl ze I3
Atk A A (Pre-Regulator) 3] 2 88 viepd 2
ol 18] 2(b)& Areigk 23} T%A; Z9 #Agte
Aelst7] gste] 22)A AH LALS LEAA B B
A B RE ehd Ao}

(b)
2ok o) % 32

ag 2. A 3
(a)zte] WhAle] gl =gt A A3t (b)e
A 2E7\8h Be)r) B2
Voltage Regulator with
circuit.

(a)Pre-Regulator including self os-
cillator (b)Trigger circuit including
Error amp

Fig. 2. its drive

1. 2 e ofgk Agk A Y (Pre-Regula-
tor)

A Azl Aozt 71ERE TV A Ax|eis A) 2

Ax7F Ak Al (standby)elld TVARR|Z7F Aw)st

B A 4 wattselaloleh o] Hxel WL A
Q1 Apef MRS Y AHw TR s A
sle}. caelsled B el AlAske WY PAHE &

7l 28 2(a)9h 7ol Abe] wAlel ojsiy 27) A

(483)



58 TV A4 Aol 42 F5 32 g Buck Converter

& Al A Ashe.m e 35k e oldel $at
Ao Abets] zlest U s 4RE wR A
slel R1& Faid A 24 @& 5F Ao /)%
ARt o] IEARE @d Ao odal AR G
AlZlek b bl 32 8] 2(a)elx] HAleR 3
Asieh. 7158 A RIS & EabE 15 A
ek olufell @9 EFHE HF = H (DI o]
e}

1.

it

. VLnAVgVW
1.7 - L, Xt (N

AR el FTRlE U i 27
Lstel A AR A4S /7] A @& vS WAl 2
el ek WAl 22k Lol folsl 1A
A(2)e} 4t

#47]9]

Vs =

Vs ot o (V,—Vy (2)

7

0'17]&1 ”/‘1<Lm)l’*‘ n (~1<[«\1 To_‘ ZL/L 1‘19'] ]i}-%h!—]— 2

e (A Bl(elERly) olvh F4E F i)
LR LA e B A o i B S R

ofxlc) e o7 L3 L S A<l o A
& 71 AAN Q& A

flywheel diode Dol &8 HAHF > 2 (3)a) 4

o] A}

021 FA el Aol 0

2 Al (con-

()=

{74 (-,%%
e
tinuous conduction mode)OIIHEI

EANE,

;= ]
LT |

.. Vin—-Vo - Vo )
TR P L (4)

A7 Al T, T2 @9 94 § F1E 2w
v 27 A Folelct olgw] 9l #gtel gt &

o iske] wli= 1 (5)8} 2o] Follc

Yo _ Ton _ 4 (5

Vin T
7|4 1. 8w ~21A & 719} duty factore]d}.

Abed Wbzl B sellx] ikl Wi Abe] wbgl Fabe g

e
Al (6)3} 7t}
fs= "277%271;; <-4 (6)

o714 Porz &9 AHHe|d) F3 kg maksle] B
2 2k wkRlze] wAgy] T19] 2315 Lsiol 7]
A vesl Vool WAl vselr}.
T3 Vsis Al clel e zp,e] AUHAY veel 2

vhar ¥ 7 qlemg voyr A (7)# 3f

ng s Vo=m, -

Vo=~ < Vz (D

2. el 9% EelA sz o wx % Wk
(PWM) & $i3t 4k 557]

Al el ols) &9 W% verl A (Mol Al

Aol vheke el 4 el Aol 29ixE wet Al

A TV Afle] FEEE +9 A% Hws)

Age] Atule] 4 e melelAi W olo] @

YHck o] A el Tom giysle] tlolex pys)
W) T AR A 2 Q% TE A 5
Aoll Q& A Al el el LA )

ez HRAG o) AE 2 Ael Aol 291AF
2 A7 e TV AL 47 Aee) awlE A
stap7) wfieleh TVZE A O BT del 2 4

A o) oF 60~ 120wattsdlell Hhal, TVl A%t
A=7F kel Al (standby Alel) el ol 7]
%3k vle} o] zle whxlutew FFslE AHHa £

wattsi b)) wiitelet g e wkzl whAuke.

iy

oA A A sdsks s ARl 5 gle.
b el Pl g ol skel sk ol A
A A 719 Abpe] Bddoln W elnl} gl

ulsp-g Mol A Adella] gn)e}t Az 7]
& FastE pefsol 32 A " 27e)c}) uid
of % #ak 3o FHL Q& ¥ A F
o) ol 83 7 AHE ) SR Ay &
Z A7} g 3R] F 5 9vigk
T} 3 el HAY] T2 A wlE 2¥sl
T2°] 2736l 1 A7MA] FEEIEE Yok A4 Sl
22F FEvlE B A Re] 5 s I 2oy
£ (Pulse Width Modulation mode). 2.2 5%+
SE St HFHAHYG veE A YgeF JA|FEE
Aoz}, QF TR T A = 2 HY

u

(484)



19964 3H BT ILB&HLEH

Vool 348 VorthE dF vors= Al (8)3) o] A
el

Vor=(1+ )% (Vo + Vi) X 1+ i) (8)

A7V Vi hpr H Ve 27 2D, AR
3f Qo AF AR o152 Q8 Hlo)x —lvlg] 7
o] =% AHsteleh. &8 At vort AN8)e} 3 xr}
ol Qo FHE o] ol Q. F A A
2 F% A Qe =3 Al weba Q9] &
AR F2R vort A (8)9] ghom dobd wiziA] A
z)glo] g} Halol o’ AH AR R vorl Al ol
A vordrt v dopAw eap FEv)e] ¥ )
Q5 thA] EIPfElR FF AFIL o)L oAl
S FIER FE AA Lsol o] A¥E THA

20tk zpe] MR AdEjelia] A wrleE v
o] 2813 Fuge Y 1% Foes 3l %9&
s 294 AdeiA ElEE 298 S-S 3
A AAY ik £ & Akl sl .v_a}s}
of mehl®l w slReld £ 2lEAske 99} 2
o] ¥t}

A—%:w(wa)x(%)z (9

a9 dFg
Al Fabeoln 1/ T,R% El€ch vl A&Y
sk Q) EEje) CnlE Alole] At veesh
e ol 2914 Wtk A Az
(switching propagation delay time)-S &§ol &

odEg vlAlch . wkd Qo] 84 e Sl o
Vee2] Zhstel ;0] Abkpo] FAlell Alatsle] FAlel
FE ol =d@ehd Adie] 888 48 5 Ut ol

T = ;qE

we] o) A& A(10-DE Foialet'®)
| 4
7 max V\i *i' "LV_;X;TS: (108)
o= 73 T
A7\ Tsot vind Z7E Qe 2=$1d Foi9k o
2 Zgdelch, w9 Ast F2  AIZHstorage

time)el "~ HX Veer}l AR w7} 7R
vty fgo) A dolAlrt. olue) HEL Havt
v 2 3k 4] (10b) e} o] Fr}

% 33% BR %3 W 5
Vo
" et 4g . VinxTs (10b)
’ Vo+1+2 VznTX,’,Ts
Agren mES Q. dak 53 A2l o8 Ael

Hajol it

ft

o

a3 3. 7§41¥ Buck Converterell
(iR o

CTV power system with
Buck Converter.

o4& TV

Fig. 3.

improved a

ol

2
=] =

B4 40 ¢ o

=5
£4

a3 3% 2§ 29 (@) (b)Y e 27304 A
;31 Eé]EﬂH]RJQ} Ag) AR E gggh 2T A& 3
F vehd Aol 18] 4+ 27de] oy vix] B4
°ﬂ csz} AY dxtelvt. 1% 4(a)F HASPd A A
Mo ol o} A Rish) FY AFol Foleln
3]H Asle] HA sl Asgkes 445 A5 4 A
4t o2 2] 2z} Axleh 1 oolfmz o1¥ Ask A}
A7F v wo& A5 AHsblojn Al ofs gt -
Sollis "R RS &Y Astel st
A=]7| wteleh et #HA gy #jle] 95 Vrms®2
A} ol x|e} 5% o 4 qleh ¥ 4(byelrle &
s H#o] 60 wattsY wholl 2| ZH%e] 80 millivolt
e o|& 2o} of 2ufjo|r} o]2| flele )3 st
o] Wgo] 1 felelck o)EAQl siAdlMs dH A
b2 eldsila ZHAsisich Sl AgelAe) 1™
ke w] AAgE AR HgkleR ef-5-
o] 2% ol&Aal sl zAElA) Fa) 1

shr|t A HAe] 2lE 3o & #Hgke) 0.1%el At

]| WL

3-8 el A & S gk eyt g/ly )
22 Y2 Akl AR T el gho] 74

s B o ok a2¥ Alcelde ZEe @
ol Aol A YIRE & o vl kel AlY FE
q Ashel &4 AZk(storage time)ol vi¢- 2
Y a2 QI ARkl A8e] AEA ol&

&r{oﬂii
p

(485}



60 TV A9 AR NA 42 5 32 28 Buck Converter

A9 A ko2 Sl Aol 23 4(delE
25 REe] gt 9 kel WES 3 A3l
95vrmse @E Aoletm o]E st % UHPL =

4 gick. 91 Ak 95 VimsE 31 ke sk A
o17] wgolct

o=+ theoretical value

experimental value
* Outpot oncrant = 50 mA.
© Output warent = 650 mA.

240
Vin[Vrms]}

(b)

n%] Vo[v]
; yange of theorerical value +--e:e theoretical vatue
% S - =
80 i : i i ‘_\l}\‘
ol Cmmemave || e
. £ 10W & @ 100V<Vin<I20V

g T e
Vin{Vrms] fo[mA]
(¢) (d)

8 4. 13 3 329 oA 74A] ArH 5
(a) {83t 4549 (b) F374g 2
Z3 gAY
(¢} 243 d¥AY (@) 29479 &9
st

Fig. 4. Various electrical characteristics of
circuit shown in Fig.3
(a) Input voltage vs. OQutput vol-
tage (b) Output ripple vs. Input
voltage (¢) Efficiency vs. Input vol-
tage (d) Output current vs. Output
voltage

V. 2 &

B oEdelad TVEY Y AAZA shd" Buck
Jonverter®& AR 9714 AljBe TVAeid
= TVZF 2R e Aeelae #le] dxlge] A
ok A AfE o83l standby S Fwsly TV
7t AR Foll= Y WY 2 RE =edA Als
F el 294 AY 248 A Al A 2zl
294 Fag= 7Y UJ: Faprof F717F =]
oung sy = A9E spAge) #
K i‘?—li?—ﬂ g = EEV‘] Yo dye ~9)A
A 222 % A7) SHslug 2712 BeiA

g

72 75 327 98 gl sl 248 A dgher
Ao AA T A FF01E X3 A5 32 B
= E4 ZJZ—MLM Akdsk Al7)71ell A3tsie},
HA7|o] 22148 ZicdstA sl $18te] wjh ~9A
Ay ate] FHel-ovle] 1] o wheF A4S Fol
71§13l AAE AAsb] 913 dgeae] Ajks
A2 aalke] Fale] AjboA] odvle] Aoz nred
th 2 Az wiAr)r) QR ag ek} =] Fl Ab
o] AAAL o] sl o4k o] jAE
ARA=xe] A o] sisdcl F1Ee) Axn
b oF 11% 9 (A= A7) QJap) s o
309 €] d7b AAE sFeshAl s A
T 32l o3 AR AL A H7)H AL o]
2xal sMA o} 4 UdxEE BYrh A&l 7]
Fol AR R} 2-3% Ao Ak oE
712:1 EAL 1Y) A Ao Aclst Aeoldg o
Aok

=Y

e

I

[1] M. H.Rashid ”
cuits, devices and application” Prentice
Hall, pp. 316 - pp. 350, 1993.

[2] K.B.Billings "Handbook of switchmode
power supplier” McGraw-Hill. pp. 3. 64
- pp. 3. 93 and pp. 3. 142 - pp. 3. 160,
1989.

[3) {k#EF® "RCC switching regulator 3Rt
& BYE Transistorfi#fs. Oct. pp. 571 -
pp. 580, 1989.

[4] D. Czarkowski and M.K. Kazimierczuk
“Linear circuit models of PWM Flyback
and Buck/Boost Converters” IEEE Tr-
ans. Circuits and Systems, vol. 39, No.
8, pp. 688 - pp. 693, Aug. 1992.

[5] N. Mohan, T. M. Udeland and W. P.
Robbins “Power electronics:
Applications and Design”
pp. 64 - pp. 81, 1989.

[6] A.lL.Pressman “Switching power supply
design” McGraw-Hill, pp. 12 - pp. 21,

Power Electronics /cir-

Converters,
John Wiley,

1992.
[7] “Application note of RE8000" K4:Bgabk
A&t 1991,

(486)



199648 38 ®BTFTREHFLE F 3B % BH F IR

[8] G.Chryssis "High frequency switchmode pp. 109 - pp. 131, 1989.
power theory and design” McGraw-Hill,

o XA 7i

#B X E(GE&R)

1945% 79 9. 19734 24, e}
et Aapgetat E4(FEAh. 1977
Wo2d. e e AV EAIRE
gl S (FAAh. 19939 9Y ~
A, EIried AREAFsH
uhapabd e 19774 39 ~ 19854
119 A E AYA7d. 19861 29 ~ 19924 2%
AREE A (5. 19934329 ~ @A) diPHEdE A=l

(487)

61



