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The Characteristic Analysis and Design of Transformer for LCD Backlight Inverter
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Abstract — This paper presents the design scheme of transformer for backlight inverter and discuss the characteristics
related to its design, including driving inverter. A few studies have so far been made at design and characteristics
analysis of transformer. Therefore, this paper manages the presentation of the advisable design methodology of
transformer for backlight inverter supplying CCFL. To verify the proposed method, this paper accomplishes the analysis
by FEM coupled with circuit and finally shows that the proposed design method is very useful.
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Table. 1. Specifications of transformer for backlight inverter

t 3 | & |ed| ww | & |eq

Agay | 160 | s | ITF | 60 |rvime)

3R 6 |imams)) Wz 9 | 4 | (W)
e Al o2 | V] | FEIC MP51°1
sanns | © | Da | coe |22
Qlﬂé - 33 'Qé CCFL

o
288

o 2REX core P

HE

O 1. W2l0|E HEE Bietr|ef o] Fat
Fig. 1. transformer for' backlight inverter and core shape
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Fig. 3. drive voltage pulse and fundamental waveform of
backlight inverter
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Table. 2. parameters of the research model
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Fig. 5. The voltage gain of the ignition and steady state
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il
Wzt

LCD 7% Backlight Inverter® #i7tel M wea 54 24

Trans, KIEE. Vol. 55B, No. 7, JUL, 2006

4.E+03

Mf2 M3

3.E+03 |

2,E+03 |

Y (v]

1.E+03. §.

0.E+00 —

30 50 70

F b [kHz]

ag 6. A clgelaol distof wtE Mol A¢l

Fig. 6. voltage gain according to the total inductance
change

4 E+03

Nf3

Nf1
3.E+03 | \

2.E+03

Y (V]

1.£403 |

0.E+00

20 40 0 80

[
Fats [kHz]

g 7. sH] sto] w2 Mot Aol
Fig. 7. voltage gain according to the turn number change

4. E+03

3.E+03

2.E+03

ML [v]

1.E+03

0.E+00 + T ¥
20 P40 60 80
Fab [kHz)
3" 8. 1x £ olgHA Hsto wWE Met Algl
Fig. 8. voltage gain according to the 1'st leakage
inductance change

4.E+03

sf3 i Sf2
-~

Sf1

3.E+03

2.E+03 | :

MY [v]

103 bl

0.E+00
. 60 80
Falg [kHz)
g 9. 2%} M Qe A #sto wE Mot A
Fig. 9. voltage gain according to the 2nd leakage
inductance change

357



BRPFIALEE 55B& 74/ 20065F 7R

98 TAFTFA B Age) RFAYRT FA 2A
dH PEFRFE B Zo2 oo BAAYE ©
FolA A AT WA ok gy oFAde nE)
of 27Ae] ATAYET A THFEE AA AR
Yol SR FAFDRERG A Ao}
P 4719 o]g2 WMAINE BAFHFNAN TR 5
AxT B =RE M5 FAFRSNM MY 249 F
d5z B2 & ds 83 wde Agsuzt o
29 11e 2 Pye Agsta o

WalolE ¢IBEE CCFLY 2 T7HYE LAs|ol sz
B =2dAE 2 87 AAALE Ko vehduie} o)
AAZ 690[Vrms], & AYA<A 975[Vpeak]Z 7 3FH ).
B =80 MAMGe A2 Wee At Vs FAF
o dfEe nEY 2T7AGRYG 2F 2 Ao
SYHEZ Pt 2 AYe B =RgME d9m
1200[Vpeak]Z A2 F3HL 219 119 A Ho T
g} wabAd wEE A oVIelA &TASE 975[Vpeak]
o] wASE FosbE FAFEBSRG A I F5olN
&89 2 B33 19 119 B Fol siged. vl
o7 713 BE F7 5¢ £A=HE weHa A 21[VIol
A 8 TAY 975[Vpeakle] BAFE Fdsys FAFFAS
2l 60[kHzlol® £&He 2@ 119 C Hol siFany 2
719l MAE ) A AY 2L VEINEE HAYY
S ARt E =BoA dA ¥FEE 3d He9 F
283 26 Zolg AsHen Iz meiuy Fo
A ARNEE & AYFHoR FHY ge o83}
AU L e MAMSE "set 33 ool 9
VAP, B =B Aoty HA wgezm T
s dA a7 2AL BEIE W5 F Adg™Ea e
Zolud o A7 old ¥ W ESHmZ MAXE
sz AHAY gt & =EqME T3 core 2|
ol e Zze HAANE £23d 2 45 ¢ v BN
E dT7E YA old WYyl ABunE =
A R8s BN 7INoz Fyste AMsA 2AEA
o},

e - R R [ Y

5. 814 ¥ dA 23

¥ EE2 98, &4 291 58 9 4% AEA o
3 33 3o dolo] wtE £&EE Z4 HARY Asun
€ FY3dd. 4% AL = 2T NUAE f#
dad Ao o3 P 2¥ 128 & =&9 ¥
4 243 Hd ALo] 24 g ALEEEE HAF
2 Ytk FAFoz ALAEE 02[T] 2AY #E 71A
o Hd AELYERE 03[TIE EA ot Ee A7}
€ ¢ F Ao 23132 dHEH 8T ARHY
o A HAAE BHoAFu . 22X B =89 TF
Yol 2E ¥ FEaLAN AdzE HEHD Q
< FR}T Ao
B ERdAY 2A A FAAM A4 FF wE 4
12 =&3t7] A3 29 129 BN F5 A% B &
o X3 FF TFY EY, TF AT £ 1LY
D, 2831 FF BT £ 2A4¥A4HY 24y FI& AL

do o 10 @

N

)

|

2
%

2

tje

nk

A g2 gt 7 mde o) i o He HA
B3 28872, & FAFAFANY s7AdI
60(kHz] AAFIA5olNe 27 AYE BHEFa= AAXNE
=& & vAEMIHT

3.E+03 100
w
— 2.E+03 | =
s 60 &
31 o
® 140 ¢
o 1E+3 1
4 12 &
0.E+00 0

3 4 5 60 70 8 9 100
ZFubs [kHz]

Y 10. oo wtg Heg?| 54 ZM
Fig. 10. The characteristics curve of transformer according
to frequency

1500
glv]oil A 12001V])

a(viol A 975[V]

§

21{VIolA 875(V]

EHY (V]
8

025 35 45 55 ’ 65 75 85
Fats [kHz)

a3 11, Hetrle SEED MdA s

Fig. 11. The operation points and design method

Transformer for Becklight inverter

B3 A 2X/ I Core : FOK 6H20 11 DRl aze

L' 0.2906(T} 0.1409(T]
==1
a8 12, 8N 2N N8R E
Fig. 12. The analysis model & flux distribution

nARRA -

T T T
25 50 75
M2k {usec]
ag 13. 2IHE s¥Metan MFay
Fig. 13. The inverter output voltage and current waveform

@E >E S DER

=

!
= [ =
Shbhabonvamod

[=]

125 1

2% 148 AAAT) @ A% vz ARE BAF
3otk IYelN Fo] oW HLFE o £ S



€ BAF1 Qv a8y FFo] FEFE ZY R
9] Qo) Qg JFoz HA LAE syl © 47
2o W7l A=AR FFE /HNE Aol a3t
utetr] Hetrle FFe] IR 4% A AEE 4
AY "8yt lor 4 A 1A574HY 2do] FFd
wel dF Wl Hol bR o] dHA rdele ¥ 4 )
o 1274 EddA 4 AARE oz FFAANE
Axe Aoy ax got dAFHez 01llmmIB =7 3
gl AZHn dAFATYY 11, 23 "5 FH B
and 377019 Z} 2d9 FJFo wE W4 AA A
g9 g2 M o T 21[V], 60[kHz]ol A
975[Vpeak]7t 2A3t= TN ZUAFE E 49
At =¥ A4 AP 1AFEEE g2 YRy
s A3 AEAEE 933 24 Ytz gloy Aw
Hoz WPyl 1, 23 :=Ye] AFI HAA zE3 23}
AR Al Ao Fio] L EAS Holu gt
a3 1ol BE 2o §82 A9 90[%]de] e
o aele g F BelA gou I 14(a)9] &4 #He
2 A9 2w 77y, AF 580 X &2 EHYL
YEAZ A8 T2 1AFHAYE] WUy AV F
7t 7tsA o] Eorpz 7 Bde] 4% Aol A¥X
B 4§ 9o o] B4 va Are HEolE AWE L W
@47 A9 283 AR5 AFE F Utk 2¥ 4o
gAY A9 2433 glon Y Aigses oA
T A7l9 Aele dout H&xFH HFE HAgF &S
22 RH 4 F ok AP AMH Fasy 3¢

x 4. MAZDe B MLt 9 ogeHA
Table 4. The tumn number, current and inductance of
design results

A

ey ¥F | ©Er ;eg Lm | LIl | L2
[mm] | 12/251) T\:‘_‘Av?r [wH] | [WH] | [mH]

0 |[G7/33400 | 107 |1097.43 | 3498 | 1943

- 005 | (36/3530) | 1.167 | 15772 | 27584 | 2179
%_;;g 0.1 |[(35/3650) | 1.288 | 830 | 2367 | 2183
ayg |05 | (33800) | 1344 | 5879 | 2202 | 2233
02 | (34/3920) | 1.419 | 4364 | 1942 | 22404

0.25 | (33/4050) | 1559 | 3411 | 17.253 | 220.45

0 |(37/3340) | 1.07 |1097.43 | 3498 | 1943

1 005 | (38/3330) | 1.127 | 31583 | 9725 | 385.22

;;g 0.1 |(38/3330) | 1.208 | 1936 | 5865 | 4025
g | 015 | (39/3350) | 1.234 | 15265 | 462 | 407.49
02 | 40/3360) | 1.234 | 13071 | 402 | 40501

025 | (40/3390) | 1.275 | 110.41 | 3.448 | 406.0

0 |@7/3340 | 107 |109743| 3498 | 1943

| 005 | 36/3580) | 1.125 | 291.41 | 5117 | 2861

;@}% 01 | @5370) | 118 | 17259 | 4957 | 1.946
o | 015 | 34/3940) | 1213 | 12346 | 4647 | 031
02 | (34/41000 | 1.224 | 101.49 | 4579 | 019

025 | (34/4230) | 1.234 | 8843 | 4493 | 0.0105
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Fig. 14. The transformer performance according to the gap
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Table 5. The turmn number, current and inductance of
design results

1a}
4ol a5 =2d Lm L L2
[mm]| (1x/224) | A% | [H] | [wH] | [(mH]
[A]

(44/4450) | 1212 | 13952¢ 27.1 | 2151
(39/4000) | 1.243 | 106.28] 25.46[ | 219.9
(35/3650) | 1.288 | 83.0 | 2367[ | 2183
(32/3445) | 1347 | 6763 | 224 | 22426
(30/3234) | 1.364 | 57.81 | 21.89 | 222.84
(28/3072) | 1.401 | 4898 | 20.87 | 223.19
(47/4105) | 1.181 | 31024 | 4.945 | 42258
(42/3658) | 1.203 | 241.22 | 5522 | 411.85
(38/3330) | 1.208 | 1936 | 5865 | 4025
(36/3605) | 1.213 | 170.72 | 6514 | 391.18
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(32/2691) | 127 | 12963 | 7.183 | 375.84
(42/4360) | 1.141 | 259.02 | 51.219 | 0.412
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(32/3550) | 1.178 | 141.74 | 47.017 | 6.948
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Fig. 15. The transformer performance according to the
core length
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