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Local Dimming Method for Mercury Free
Flat Fluorescent Lamp with Arc-Like Electrode
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Xi'an Jiaotong University, Xi’an 710049, China)

Abstract: An electrode structure for local dimming was presented in this article with a newly
developed co-planar type mercury free flat fluorescent lamp (FFL). which showed a large
operating margin, high luminance and high luminous efficacy in the case of unipolar driving.
Furthermore, the dimming circuit and method were presented and a 81 cm (32 in) FFL pro-
totype was built and verified. The experiment results show that a local dimming can be im-
plemented horizontally and vertically with the proposed electrode structure by pulse density
modulation (PDM) method or frequency modulation method. It also demonstrates that the
power consumption can be reduced since the light output of FFL can be controlled. The
power varied with brightness from 100% of the max power consumption 256 W to 6% of the
max power consumption, the luminous efficacy increased as the luminance decreased, a max
system efficiency about 29 lm/W could be obtained when the luminance decreased to 400 cd/m’
and a dimming range about 100% ~6% can be achieved by using the proposed method.
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Fig. 1 Electrode structure of proposed 81 cm FFL
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Fig. 3 Typical FFL driving circuit and waveform. (a) Fly-

back inverter; (b)Typical waveform.
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Fig. 4 Control method of proposed dimming method

SBUR SRR )i QU RSN A O D WS N
VESR £ LS 86, kb 25 D
E L

D = T(N/(T(>N+T(>FF) YD)
Forpr Tox Topr 43 B 32 75 £ 48 Bk ol & L AR O

it el

S P 148 19075 5% — 5 0 T B AT 2
FFL {03 2 WL 55— 038 2 945 4 ]
A BB o  453 B k o-  T 10 5
i 9 1 2 1 9



318

% 26 &

5 LBRRERELBRER

REEE
N T SEBE BE B AT A0 AT R L AR SCHE IR 1 R
PR 45 R 0 A B T 5 BT s ) Al 1 R
S 0 A ) K 3 L B T R S B L A AR B IR
WOV A e A5 R AN BT O T A A A R T
S AR S5

5.1

5 Al Bl e i X359 i v A 5
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Fig. 6 Discharge image of local dimming
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