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ABSTRACT

A Study on the SMPS of Two-Switch Forward
Converter Method

By Jun-Yeop Kim
Advisor : Prof. Geum-Bae Cho, Ph.D.
Major in Technology and Home-Economics Education,

Graduate School of Education, Chosun University

Forward converters with multi output in the DC-DC converters
are used widely as the medium and small powers and have the
features that is able to control of the output voltage by the
primary and secondary windings. the converters is isolated
between the primary circuit and the secondary circuit by
transformer.

In this paper, we have analyzed the characteristics of the
Two-switch Forward converter and designed the control circuit of
the converters. The experimental results show that using the
double switched mode, the effective clamp Also reduced a
switching burden. Separately operates DC/DC functions to make
PFC function and an output as there is a possibility a little of
doing higher power factor and an output voltage fluctuation

easily.
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9 AT L™ A Ve(mm?) 213
10 Window area, Wa Aw(mm?) 253
11 A W(g/set) 112

A

12}

e

N = Vin(min)D(max) (104)

a4 NpE Al4rstd 4 (3D3} 2

b fA(JAB

in D(max) (104)
JAABW.K

a u

2P

=165 [amp/cmz]

= 35[turns]

(31)

E JE A A (32)3%

12} & RMSAF & Aladstd 4 (33)5) 2.
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- 5% (33)

= in - = 1.73[amps]
Vin(m in) D(max) 280 X< \/07

12} & A9 & AAWH A, e A (347 R

Aypip) = i;: 11675’ =0.0105[cm?] (34)
STEE 13 & AAY e A NS, 4 (35)F Rt}
NS, = ;14 W1(<¥l;)6 - 00. 600110259 =8 (35)
23} & 29 19 5 AdsE N (36)3 2ok,
oW V) ey (36)
Ditnax) Vin (min) 100
221 & €9 19 RMS A&7 L, & 4 37)F 32
I = = 5.66lamps) 37)

AAe] me A NS, A (38)F Rt}

(38)

Abshd A (39)3 7



E

P, =1 R, =0.0861watts] (39)

22}

i

=9 29 FA24E AAdsd A (4003 2}

N _ ]Vp(‘/()Q_‘/d) (1+ (e )
- D(m ax) Vin (min) 100

= 5[turns] 40)

23t & 29 2¢] RMS AF L, 4 @D 2o}

I,= 2 — 2.83[amps] (41)

SFEE 23 & 29 29 AAY mE A NS, A (42)7 )

=13 (42)

2%} & 29 20 3& P, AN A (4H 2o

P, =I% R, = 0.0034 [watts] (43)
1% % % 21 & 549 94 £,E ARHE A @ 2k,

P, =P,+ P, =0.227watts] (44)

W2z GEG ol ad AAEHE A (45)3} 3}
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cu

o=

X 100 = 0.09(%]

o

AES o4& K& Adshd 4 W6) 2o

N=(N,NS,)+ (N,NS,) = 588

NA'IU VG
K = (B)(AWG26) _ 0.3

=

=& Aarshd A (48)7 Zx}

Py =P, +P; =1.254 [watts /cm?]

25 BASE 1,5 AAENE A (49)7 2},

T. = 450 (w)**2%) = 14.89[C ]
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C. Ao ¥ 3= A2

380V7t €} 54 ARLIAYE Y= AME AFI Ediyy
o ol 2$H FFRFEU oE AT RxAEL 10WH Eto|dAy
HE 53 FEEh

325V 380V

1 )
Input Stage J L PF Control J Main Power +24V
Stage +15V

Control Circuit

115/230Vrms

L Protection & Supervisor Circuit J

Aux. power stage

2% 17 Ao BE2rhoe}

A48 UCC28510 XN =E 9§ Aol7|st F7std PWM Ao BE
< s 9k PPCSE 291x]19] PWM Al &g B5ox ¢ 372
AAE Fall shte] FloA EF st FA o Aoji Iy By
ot dEAClE AFAFEEA IS FP55 PWM Aleojrl& A
9 JadF Z2IYRE Aojg Ave ol £ A Alejrst 3
AFsgeA F7]3tE 2L PFCE AFolA A PWM A7 & 37 A]
oA FAdc}. 1Y 18 PFC+PWM HFFFAx e 571329} oy
A AAvA A AAAE AFE wlwste] fepdic
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PFC BOOST CONVERTER BUCK DERIVED CONVERTER
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l | A1

I o

: D21 - LOAD

! ouT,

| |

1

|

T
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s T >
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a0 {na

o

=ip1-la2
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3 18 PFC+PWM HE 53219 571324 AAAH d 74
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IV. 289 ¢ 43

A. A =¥ 44

B =FdAE 250W oFEd =AW E = 9 Vg, FR-1 7|9
ol AAste] Asider. LAY 220V, 60Hze] APANA Fa5¢ A
o] AFE HEA| tho]eEd7A] o2& FAL dwtA A} F4t
3hal wtx] 25§ e = IEC Ao 2ol AAsgid. 219 19&
FEADANA AR JREE e

a1
% AL
FUSIE 250UIAA = o=
K OO FIKVDE
2] N ;
7 3
E] - &2 basaas | T caz
T, TR
HEAD a K
LINE FIL

il

gl
W12

- Cio
ooy Fakvoe

PTC
PTGIDECSD-11

i

a8 19 YA HFIRS FJrE

a3 202 250W X = dkxle] SMPS 3|2 %o|t}. F 7o 29x&
o] el 2AARFE ARAN FxolH oF A T A oo
b 3749 Hefolrh, = 2= AW PAs] PFCE Adstd] d§L
FAAZA. AR AR 27t AEae] AolE ICo] H=u ),
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3 20 250W Z Y= =9 SMPS 3 2%

Aol & ICE TIA UCC28510 2A4= PFCS PWM Aol 7} &t
Hel A o] FolAE &A= 2 dA Yo} =3 HEAAE 98 PFCE
GA oA oA PWME F3 oA o] Folz 16nse] 257+
Tns®] 3}AAZE ZE= LAl 1™ 218 UCC285108] A3z &
el

FORTLEFT-L  PORTLEFT-EORTLEF

3 21 UCC285108 A 83F Aoj3z
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/AR VARV
O 8V ELv v am Y

Measure PA:mean(C1) PZms(C2) Pd:mean(C1)
walue =298 m 301 my -298 mY
status v v v
Last= & Passed -— Of --- sweeps X Fail Rate  —
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otlabe| l

d o

Measure P1:mean(C1) PZrms(C2) Pd:mean(C1)
value 11w 253 my

status v v v
Last= & Passed -— Of - gswesps X Fail Rate  —-

(@) 125 At

o ™
Textotlakel

c3

Measure Pl:mean(C1) P2rms(C2) Pamean(C1)

value 159 296 my 159

status v v v

Last = & Passed -— Of -— sweeps X Fail Rate -—

(b) 2743 23

S
2% 25 nFEW ERTH ALY
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Tetotiabel
=

Measure P1:mean(C1) PZIms(C2) Pd:mean(C1)
value M3y 451 M3v
status v v v
Last= & Passed — Of -— swesps X Fail Rate  —

I
| " L | "
’ " r i y "
1k
= -
Measure P1:mean(C1) P2rms(C2) Pé4mean(C1)
velue 218V 50V 216v
status v v v
Last = & Passed --— Of -— sweeps X Fail Rate -

(b) 21V &8 A<k
®

Measure P1:mean(C1) P2rms(C2) Pd:mean(C1)
value 142v 1380 142v
status. v v v
Last = [ Passed - Of - sweeps X Fail Rate  —

(© 135V 284
2 26 242 toleE 9 28 WYY
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