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Abstract

EEFL(External Electrode Fluorescent Lamp) for LCD displays are analyzed on electrical and
optical characteristics by various electrode length. The electrodes of EEFL are coated at the
outside of the glass tube. Brightness and efficiency of the EEFL are affected on lamp impedance

characteristic. So, the experimental models are

proposed for analysis and measurements of the

brightness and efficiency of the lamps according to the electrode length.

The sample of LCD backlight unit is used for

these experiments, EEFL arrayed BLU of 32" for

commercial TV display. The parameters of the experiments were quantised for simple result

reading as the length of electrodes as 15, 23

and 30 mm. The inverter was designed and

manufactured in the laboratory as the Full-Bridge switching inverter. The feature of the output
were measured on voltages about 1000 - 1400V at the currents of 11 - 29 mA and the brightness

15,000 cd/m® - 40,000 cd/m”.

The experiments have shown that the brightness are increased by increasing of the electrode

lengths which have the lamp currents increased.

But at an certain conditions, the brightness and

efficiency were decreased because of unmatched between the inverter output and lamp impedance.

The optimum applications of the EEFL BLU

of 32" in this experiments have been shown to

choose the parameters for driving frequencies of 100 kHz - 150 kHz, the brightness of 18,000 -

19,000 cd/m? and efficiencies of 40 - 45 Im/w.
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AAe 712 so)AE(Carbon Paste)E A&
. % F94E 50 kHz 992 50 kHz ~ 250
kHz 7tA F7F AA 71&Ee] ALg3kA gd 100
kHz ©)3olA 9 S5 AFsign. 234 A8
B invertert AHA A 23 full-bridge inverters
Abgsldet, A3 WL inverterd TF ALY
3V~ 2V 7A 1V 392 F/AAIY, 99
At F7F F @Bz =t GAHE ARE 3
Aot 58 F EWRXIoY &7 A &9
a3 =g =24 Ak 28 AgLe ¥
9 F g sez AgGE s 268 3
o BARAUt 4E HAAHNM AF ol 1 = 15
mm e =4 ¢rlEE AFsE 20 mA A FH
M HAZel HAHHNHA Pinholed L HH
[ = 23 mm YAE 30 mA BEI24AM, [ = 30
mm 9AE 40 mA FIZoA ojg e FXL
E g U3t "t 23 FA=ZE B350 99
Al Pinhole@/4S Hole AW wzaY AFHA
A AEE FEIAT AN A AL E A
Z7]% Digital Oscilloscope(Tek. TDS-3034B),
g AF DC/AC Current Probe(Tek.
TCP312, TCPA300), €8 AHF &4 AC Current
Probe(Tek. P6022), &% A4 High Voltage
Probe(P6015, 1000:1)8 A& stk #Z Fx
Z£7 & MinoltaAt2] Luminance meter(LS-100)<

AHg3h ek,

I
=
-

&

T o o

5%

Digita Oxilloscope |
Tek (IS XB4B)

g OaZa3
Ri-Bridgy 1
e [
-
DCPower l!'
ACDCCurvent Probe %
(T TOP3124) =1
d ©
Crvent Proke. -
Anylifir
acm g T
" ACQurent Probe
Tek P2

2%y 1. EEFL 43 29

23 5HZAN

TE AR5 saste] 7o W Qolg 2
A Qdze] dste] oW e WYL wol=A A
LTS

2z ¥BYY

(RARARAR

Brighiness (o]

T 0 w0 %o w120 e 1w

Vortage 1)

(b) F=-A4
O 2. 7% F3%4 f= 100 kHz [ = 30 mm ¥4
EEFLe] 7713 &4 % 58 54 2=

(a) AF-AY

aY 2& 7F F3F =100 kHz A e 2
AZ AoldA 2% Agu2r}t Fe4E £Y
Ageld AFH7E o Bl 2= AL #A ¥
Atk AT HEE YT DA FAMG

FEE dehilE AL ¢ & JohadEz 399

e AF ol 2 A art 2

gol FHEE ¢ & I

o LI NI T e e
e

Erightness [odm]

NARARARANE

Curent [ma)

R R EE L)
rput Fower ]

(b) A=-194

(@) AR-RAY
29 3 FF F94 =250 kHz [ = 23 mm 99
EEFLY #7]d EX 2 &8 4 g

a9 32 7% Fo44 f= 250 kHz A= AF

Zol [ = 23 mm, 30 mm oA HA 7HA A}
EAle AR7E 43 Aot AL Qs
AR =9 3AE doos Yt P29

A7t Brbesda, = FdAxl Pinhole
o] HASI|E Tt B Ay TE Fug
250 kHz o A= Zo] | = 23 mm, 30 mm A
T Bz FF 2 HFPHA g2 ¢ F A
=3

E 1 ~% 5= 479 75 FaF fo A=
oj9} 23 AYH2~E WE AL W A ZE
vehlden, 7% Fas f 7t T4 9 23
H9elx L, & AT do) [ o] AASFLE F &0

.

off O mlo Y

(«] A~
AL ¢ F

2

—- 242 -



%1 7% 394 f=50 kHz 94 o
3z 88

b} Ly | P} Lw | Vou : |Brightness|Efficiency
[mm]|{imH] {W] |ImAl] [V] [ed/mT | (im/W]
19 |9.60| 447 | 962.80 1815 3.96
15 24 | 8556 | 2.84 |1018.00 1774 435
29 | 765 454 (110240 2758 755
34 17241579 {1145.60 3032 877
19 114.09} 7.31 11046.60 3629 5.24
23 24 112,61} 4.25 11071.40 5527 892
29 8321 6.07 |1105.00 5860 14.34
34 [843] 893 |1151.40 6434 15.54
19 [19.78| 657 |1049.00 6234 6.42
0 24 |10.31| 7.56 [1023.60 7332 14.48
29 110.57{13.29 (1147.00 10060 19.38
34 19.94(12.74(1156.40 11500 23.56
E 12 3% 95 50 kHz X s A= Zol

gt 2xF dd€E e BAZ] F=7F 10000 cd/m®
olAY ZF WE FEIM de #A gk 7
¥ Fo4 50 kHzoll e 28 dx=o 3ze &
€2 Q8o BLUS A&3t71e) Aarx 4o

X 2 F% F94 f=100 kHz 949 Fo
xet 2
! | Lzv| Pn | Lw | Vou '|Brightness|Efficiency

[mml{{mH])} fW] {[mAl] [V] [cd/m?. | [m/W)

19 |{11.47{12.76(1220.00 12710 23.22

5 24 112.63|14.2811265.80 19010 3153

29 |10.04|11.65]1247.80 15040 31.36

34 | 9.87 [11.42]1280.60 15380 32.62

19 [14.97118.17|1228.40 27700 37.67

2 24 [14.15]17.05|1272.80 28470 40.96

29 |14.30]17.31|1313.60 31560 4490

34 {15.83116.77|1351.00 33460 43.01

19 116.59]20.93|1206.60 34315 42.10

20 24 {17.35|23.40{1315.69 38180 4478

29 [17.45|23.2411373.63 39660 46.26

34 |18.36|21.97|1443.67 38430 42,59
T2 % Fo4 f = 100 kHz €0 A9 3
9} 88 YR A= Zol 23 mm oA
S @39l HEh 20000 cd/m’ o4 BE F 4l
Qom WAool FLELE 30 Im/W ol4E I8 F
ARG, AT Qo] 30 mmAAME 30000 cd/m® ©)

E 3 7% 595 f=150 kHz €49 A
o 58
! Lz | Pin | Tow. | Vo . |Brightness|Efficiency
[mm]{[mH]| (W] {[mA)] V] | [cd/m’] | [m/W]
19 |16.03]18.63|1338.20 26090 34.09
5 24 |15.10|16.64|1328.20 25760 35.74
29 {13.66]|18.90[142562| 27738 42,54
34 11453]16.451137860] 26100 37.61
19 |1996(21.5111196.04| 35063 3b.75
23 24 [1652[17.99|1212.20 36740 45.25
29 [17.05{18.99|1333.20 39120 46.69
34 [15.69118.66|1426.00 34330 4453
19 122.62]29.08|1237.00 41675 37.49
20 24 117.09(21.7211125.80 41240 49.11
29 116.74(21.88]1299.78 41000 49.85
34 [18.07]23.46]11437.90| 40360 45.45
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T9} B8E vehuglth AF dojdd Adailol
Aol AZel FE7F 20000 cd/m’ o] AL
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[mm]ifmH]| [W] {{mAl] [V] [cd/m? 't /W1

19 {17.76|17.42) 1237 19400 3372

5 24 11592(17.28| 1313 27800 35.55

29 113.66|18.90|1425.62 27738 41.34

34 |14.22|1759{1367.20 26439 37.90

19 |17.241226811172.74 37190 43.90

2 24 11750]2050] 1267 40565 4718
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30 24 123.24(31.12[1334.20 46587 40.79

29 118.71]23.53]1192.60 44016 47.86

34 117.29)21.7811107.40 40730 4795
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X5 7% Fu4 f=250 kHz 99 o)
3zel 3§
b L P.,,;r Lux - V ff . Bnghtness Efﬁcxency
i ImE) DT [ mAl 2] fedmn®) | oy WT
19 [17.27} 2090129320 | 29906 35.25
15 |24 [17.42] 2033 | 136080 | 31035 36.27
29 |1841[1964 | 142400 | 31807 35.16
34 {1810]18.78 {1352.80 | 31290 35.18
19 [18.90] 2491 | 118237 | 41361 4454
o3 |24 [1690]1974 114360 | 41324 4977
29 120.70| 23.80 | 1252.00 | 43550 4281
34 2581|2893 |1392.80 | 42300 33.35
19 [23.04] 3256117940 | 43860 38.74
50 |24 ]180212270 100400 | 42570 48.07
29 |27.71[3421 | 132260 54270 39.86
34 11.26 | 389 | 85380 5069 82.00
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D1:=34mH ! =23 mm 99 f =100 kH
z~ 150 kHz ¢ A% AL 3% 18000 cd/m’~
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D Le=29mH /=15 mm 99 f= 150 kHz
~ 250 kHz 9 A% #¥= 3% 18000 cd/m’
& 40 Im/W

3) Lz = 24 mH, l—23mm9Jrf—l5OkHz%l
o B A5 19000 cd/m® E& 45 Im/W
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Im/W o]t}
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