Journal of the Korean Vacuum Society
Vol.14, No.2, 2005, pp.49~57

Lo 0l QIEA FHIEHmO| HiA

EM
o= J5

b

M - OILHE™ - 01FY” - S8 - LASH” - THE - 26" - At . g8t
jol,_i_jal*-’- . _ILUIEOA** . %ga** . ag%** . ncq_E_*** . -T'—_EA—I*** . 0|%‘°.F_—l*** . %;_i_g***
e AxE T, HAZERY, A =Y A% 471
AR TZRE 7| AT, A& vtET FHF 35524
EFUS, Eed, Ag FoT FARE (534-729)

(E2H5Y 20049 10" 229)

o

Discharge Characteristics of the Cold Cathode and
External Electrode Fluorescent Lamps

Guangsup Cho*t - Dae H. Lee* - Joo Y. Lee* - Hyuck S. Song* - Doh H. Gill* - Je H. Koo* - Eun H. Choi*
- Sang B. Kim* - Bong S. Kim* - June G. Kang*¥ - Mee R. Cho** - Myung G. Hwang** - Young Y. Kim** -
Myung M. Kim** . June S. Kim™* - Ung W. Lee*** . Soon C. Yang***

*Department of Electrophysics, Department of Electronic Engineeringt, Kwangwoon University, 447-1 Wollgye-Dong,
Nowon-Gu, Seoul 139-701, Korea
**Korea Institute of Lighting Technology, 355-24, Hapjong-dong, Mapo-gu, Seoul Korea
***Department of Physics, Mokpo National University, Muan-Guun, Chungye, Chonnam.
(Received October 22, 2004)

2 9

B3 P oH4 e?—eﬂxi(Bauast Contenser)® ¥ 28 33 YRAZY oA 834 APoz 2
© AT BRU0 ARAY WUSAE 2T 45T FFUZ AT GRe) DAl A 2
79 S4E A "‘ﬂi PAF I BeAE WEPAL ANA $3F F5HE B AYHY 2= WA
& voizth oY =UAd Qisle AU £ BFALE Y 2aM9) SbHe w6l AHOE 2
7 Wgel WS Fairk UehdAl @km, 229 B F9dA Al 2k meld Aws) 29T 953
2 A7 ARAES 5T Az e BF-AGS Y TUAS TR LT AU 5D
542 vzt Heby 9L AT BAXE B2 AgelN 225 HAe] BHL Zon, 4RAT A7}
3 2949 75 @k
FA] W7, FRAE, BT, IRAT, AF-AY 54

Abstract

The characteristics of current and voltage in a basic discharge experiment are investigated for a cold cathode
fluorescent lamp with ballast capacitors attached at both ends of lamp and for a capacitive coupled external electrode
fluorescent lamp. In the current-voltage characteristics for a cold cathode fluorescent lamp except ballast capacitors, it is
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shown that the typical glow discharge with the cathode fall follows after the dark current and Townsend firing
discharge. However, in the characteristics for a cold cathode fluorescent lamp including ballast capacitors, the current
increases as the voltage increases in the glow discharge region without representing a cathode fall since the most
voltage is loaded at two capacitors. The characteristics for the external electrode fluorescent lamp shows the same as
that of the cold cathode fluorescent lamp in the respect of glow discharge characters, and the external electrode itself

roles the ballast capacitor.
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Figure 1. Schematic drawings of the experiment circuits with the CCFL having two ballast capacitors in
(a) and with the EEFL of the external electrode length ¢ in (b).
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Figure 2. Schematic circuit of the multi-vibrator in-
verter for the operation of CCFL and EEFL.
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Figure 3. Oscilloscope signals of the electrical volt-
age () and current (ii), and optical probe
pulses {iii) operating with the multi-vibrator
inverter.
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Figure 4. Plots of current versus voltage in CCFL (a) and in EEFL (b). In (a) the voltages of Va'b’' and Vab
are the measured values between a' and b, a and b noted in Fig. 1(a) according to the ballast
capagcitors, CB=22, 33, 47, 66 (pF), respectively. In (b) the voltage is between a and b shown in Fig.
1(b) with the external electrode of fength 1=15, 20, 25 (mm).

Journal of the Korean Vacuum Society, Vol.14, No.1, 2005

53



ZHY - O[HE - 015 - S8F - AT - PRIE - A 25 Ay - ABS
CUEY - x0lY - BHI - UYS - UYE - DEA ol - Ll
45000 - 45000 j . AaAA /‘\‘\
40000 * 40000 - Pl s -
WA‘\M,L\‘: ] / /./. .-\’,.4
35000 36000 - L o
./
‘E 30000 - 3000 y, -/_/"
g 3 e
@ 25000 g 25000 4 /
g 20000 £ 2000 /
2 & /
0 15000 "é_ 15000
§10000- —— GF2pF 3 10000 -
—a— C,=33 pF —u—§ =15 mm
5000 —de G =47 pF 5000 ¢ -xm
oo G 66 PF —A—p =25 mm
0 T H T ¥ 1 O 7 T ¥ H 1
o 5 10 15 20 0 5 10 15 20
Lamp Current [mA] Larrp Current A}
(@) (b)

Figure 5. Plots of brightness versus current in CCFL (a)} and in EEFL (b).
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