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The Transformer Characteristics of LLC Resonant Half-Bridge Converter
for Universal Lighting control system

Lim Seongjin*, Kim Changsun*, You Jinho**, Cheon Seunghwan#x

Mokpo National Universityx,

Abstract - In case of the power conversion converter for driving
the Lighting control system, the input voltage widens from 90 V.

to 264V,

Tms"*
wide input regulation range and limited switching frequency control
range and ZVS is possible for even non-loaded case. Also, the
converter can be applied for Universal Lighting control system. In
this paper, the transformer design is studied. The efficiency measured
is up to 90%.

Among various methods, LLC half-bridge converter haS
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input, Vin : 385[V]
output, Vo : 24[V]
Output Current, Io D 7[A]
Frequency, fs : 80[kHz]
Effiency, n 1 80%
Output power, Po : 170[W]
Regulation, « 1%
Diode Voltage, Vd 2 1[V]
Operating flux dencsity, AB  : 0.26[T]
Total period, T : 12.5[usec]
Maximum on time, t,, : 6.25[psec]
maximum on duty ratio, D, : 05

122459 A 94 A

P, =1(V,+ V) V2
=7(24+1)(1.41)

= 246.75[watts) 1

2. 74 AEe e

1
P = PO(FJF 1|[watts]

1
= 246.75(@4- 1)[uatts}

= 555.1875[watts]

Doul Infotech*=

<& 2> EER3944 core data

Z 10.22(cm)
A, 1.227(em?)
A, 1.25(cm?)
A, 3.01(em?)
A, 1.17[em]
MPL 10.2[em]
K, 040
MLT 8(cm)
K, 4.0 (square wave)
HAA 22+ st A#s ekd
P=1(V,+V,)
=7(24+1)
= 175[watts)
4. 135 Ht AR, L, & o83t 1459 A5
_ 5
Ve
__ I
385 « 0.8
_175
308
=0.568[A]
[p 2[in
=2 « 0.568
= 1.14[A4]
5.1 #Hat A, V& Fakd
I/i’ll
V;) = 2 (QDH‘L(I\) (I RQ) [UOZH
= ( 325 )(2><0 5)— (1.14 < 0.84) [volt]
= 191.54[watt9]
6. 135 ©+E T3td
B vV, <10
P ](mefsAt
191.54 < 10*

= 10.26 X 80000 X 1.227

= 18[turn]

7. window utilization, K, =04%& °]-& ¥
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P, x10"

v 2
~Kh g,
555.19 X 10* [ St
= amps / cm
(£.0)(0.4)(026)(80 < 10°) (1.17) P
= 142.58455 = 142.5 [amps / em?] )
8 14% 4 A%, I & 7549
1,
[p(r"nw) = W [(lmps]
1.14
\/QXT [amps |
=1.14 [amps ] ®)
9. 14%9] 79t |2 143 F4e v 4, F 7
I
i 2
Awp - 7 [cm }
114,
=T ]
= 0.008[cm?] ©)

10. E3 &tell 93 acEHE Fol7] $18ke] USTCAH AdH.

AWG No.18
Bare, Aws(B) =2.3(mm)
uf2/em =210 (10)

1L 1245 g4 A, BE F5td

R, :A@ﬂm)(%)(1(1*6) (]
=28(18)(210)(107%) [12]
=0.03024 (2] (1n

12. 143 54 &4, P& T3n

1)!, = 1112(7'7”5) R[’ [ m
= (1.14)2(0.03024) [ W}
=0.039[ 1] 1

B 18(24+1)( 1 )
T T 19154 Top ) [Zurns]
=2.37 = 2 Turns] (13)

14. 2215 =, s

B9 9, 4,5 4357 2
7] wiol 145 3 2 AWG NO.185 A 93}

AWG No.18
Bare, Aws(B) =1.02(mm)
pf2/em =210 (14)

15. 2x= A4 A RZ T34
R, =MLT(N,) (5% )( %) (0]

=38(2 )(210)(10 5)[£2]
=0.00336 [12] (15)

=(7)%(0.00336) [ W]
=0.165[ W] (16)

17. AA 4 AF, P,=

P, =F,+P,
=0.039+0.165
=0.204 a7

_ 186.8 10"
~ (4.0)(80000)(1.227)(18)
=0.26[teslal (18)

[teslal

19. kgD 9E, WKZ Faha

WK =3.18x10"1 ()1 < (B )*™7 [watts/kilogram)

=3.18 <10~ *(80000)"* % (0.26)%™*" [watts/kilogram)
=198.97 [watts/kilogram) (19
20. 3o &4, p,E 7ok
f)fg _ ( malliwatts
’ gram
=198.97 <66 <10 *
=13.13 (20)

)( W) <107

oL Wty AA &4, Pog Tk

PZ = f)fc + R,u
=13.336 (21)
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