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Analysis of Electroluminescent Device Using Fractal Theory

EXHE, gtA & BAET
(Jae-Cheol Cho’, Gye~Choon Park”, and Kyung-Jin Hong™)

Abstract

The applicability of models based on fractal geometry to characterize the surface of the EL devices
was investigated. Insulating layer and phosphor layer of EL devices were deposited on ITO glass
using e-beam method. The images of phosphor layer by scanning electron microscope(SEM) were
transformed to binary coded data. The relations between fractal geometry and electrical characteristics
of EL devices were investigated. When the fractal dimension of CaS:EuFs EL device was 1.82 and its
grain boundary area was 19%, the brightness of CaS:EuFs EL device was 261 cd/m’.

Key Words :
Grain boundary area

.M &

274 EHY 72 E4E F437] g3od 23
EUE A0 H(SEM) ARe g &8¢ ¥, A&
(grain)®] 2719 ¥ Al(grain boundary) EA& i
F3te Wyl ®o| ol&=H: ik 28y, SEM
AlNor EEE Axte] FUHE dyryoz ol
o} g8 2AdHLE YA AV JAE 4
e A%, EAAY Afed g E &7 ¢4
S5 rHl] o9t e EAHE ngsir] YA
© 4949 dAe BA4S AFHeE ¥4sa, 4o
e 723 Ao AL FA4F "o
o},

0 E2gdida AAF

(A FoF FU4s Add

Fax : 061-453-3944

E-mail : jecho@chodang.ac.kr)
»  2¥tta A7 ¥
wex 1 BFUR T HFHAAFAFTEHSE
20019 99 209 A<, 2001 1049 259 23 AAL @8
2001 1249 119 23 AA €8, 20024 19 39 3F 44
&8

Electroluminescent device, CaS:Eu, Binary code, Grain density, Fractal, Fractal dimension,

X Y (fractal) ©) &L 19759 Mandelbrote] o
# A7) AALA (self-similarity)& ©] €39 ]3¢
T o] §HAUY[23] =G &8 F3H3)
A e YL E QA Ty HA A7)
ggoz 2898 ¥ 2899 94N A /AR
E9E o} Y Jdod& dgy 4% MR
SABA A E 4 Y §#48 FE Aotk

WHEAY F4 vgE o83 nUY R3Iv|:
1988'd Barnsleyl 23 A= Aod, 19894
Jacquinell o3 TG WYL GAdo HEsE= FH
28 AF7F AEHYUY. E3 19909 Monro, 1991
A Oien, 19923 Fisher 52 153 Z4 g9
ols) B dY9g 2¥Y AL, B Az 28H
t adE AdsE s gz AT E Az

A, Il A ZYg ol&L UAY FAAE
okl A e 4 BN Ao #3F
of TG Hsste A7/ AP ATH4) =
g3 g Axiete] EAd A dE =Fo
REHT YPo}[5-7,11], HARFALA] TREA
2 Zdgy ABAA E4G AT dFde ofy &
®7 HA @3 Aok



ek, B dFdMe HAYRLZ EY
SEM A}bAl& 23 3H(binary code)?] TixE d4 F
RE AN F g ojgoz ndY Y 4
grain boundary ¥4& E3lo P2z THE
el BAE AES A ot

2. 33 sy Wy

2.1 ==& XA

zdgre RN ol Eoz  gEly
‘fractus’| A FAHReD, A8 A GE AV|=2
2Z2AD FAE P zte B4 o vAF F
Z2% zte AL gosideEgz gl AT
FeHE Jehlle A7) A (self similarity)g& 2
v zdg 23¢ z2u ok F, A 7FE2E A
Ml g YA HeHE HBAIHA, AA
253 g2 RREZ FAHY 917 Wi =9
ge 837 e 43 13 E Foldd
2ddse Pye AN Favt Adch23]

a9 12 Zdgg o]g& d93y] ¥ Koch 5
Holth () 9A dolE 71 Ao, (b)e °
ARE 35NN Hed AES AAST, A7)
o]AZ BERL AolE W F e HMELRE g3
& adozA ML 13583 4709 AREo=
e o, (o) (b)Y ¥HES oA d A
& agoll, (e °F &3 HAAF 1fe=
o]Z Koch &¥4olg g}

Koch 349 dREL & AT 249
Hee] MEHoz AT, BEAHA FY FAE
A HEo] doldyr A7l AAA (self
similarity)e] it} 2228, B e TF
Hel Heg 24 A AU FEo] sMssiA =
i, olAL =Zdg Yoz vehlio] BE HE
HaFHez FAY & AA @ 29 @A
AAE 1/a® 24T o, 228 HAEd 7 b2t
s b=aP7t A3 A7A, A7) A A4

(zdg 9)e D={—g§§ olct. 2@ 1914 AA

£ 138 48 4, 429 A& FE 4022
A7) A A9 oF 1.2618 A=9 #S 7HAA
g, A8¥oz AL 03y, AAe 134, 3L
2314, F7e 3xdolgtn gdn e Ay AdFH
= g2 vedrh olgt Zo] AMe AU 1 o
Ak AA F4gH0] 28 Ud)S Zol HH AL
& AFrt obd g A Ha, W& LA FHE=

i

A7 AA A 888 =FA, Vol. 15, No. 4, April 2002.

2 nadg 39 e 18 23 289 e ;e
ZHAA ot e (YL P YHeEE &
Ag Hwgy, AANAY, Fugsey 2 ANY F
o] gitH23].

D9 EFZF el de HEe FHAE o,
Helg Dage Az €8 o, Had gUH
9 A4 8 M»olZH M»ecr Do) art o
714, D7} =g Aojr}, ez ZAY 34
DE o33 Zo] gHAL.

D= log Mz,
logr

a9 1olA Aozt rel AR FFE Mnoldg
ad M1/3)=40ltt. &, AHolyl 1322 F4d
g 249 MBS FE 4 MYE g, HolE
AA Zasstd agAIE  M(1/3)%) =47, -
JN((1/3)")=4"9] Ho] 4YPHr} ole b=a"9}
(1/3) "€ =40] dA3H, C=log;42x =Zdg
24 Do #e #g A g AAR 1A ®
AL 75[%] o)del F[Al~FH[A] A= 7Y
cluster #Z& FAEHo Yed, ol nA HWo]
zdgs FAS UE U BcH3) AdS ¢
I UdE FEAY EAE BEAY BHA FTFHANA
29 mol & &A%Y MAolgtn @t A7
7} & BEXEL AW ol AAAA wEIA
N»HE ZAsz, dde 39 A" 39 @A

ANDZAN
A5

0’1/9 1/3‘2/3 1‘

() (d)

a8 1. Koch 34,
Fig. 1. Koch Curve.



J. of KIEEME(in Korean), Vol. 15, No. 4, April 2002.

E YEUH Mpcr o #AYel 4YsA @
=3
22 dMMF R
AN E A ey Yste] &bl FAEA
71 o|A3Hbinary code) WX o] FN H
A gk (threshold)& ©]-&3ta] E(0)¥ w§(1)e] F7HA|
Moz vetldeh AAL Hee dF 949 &
Bad dalA HBE7E dE dAG oY A S
Weate &8 449 gags 18 3z, 2 o9
o AL E 002 84t}

AAG APy eI 2

gx,n= (1 Az, )=t
Lo Rz, »<¢

Axy), glx,e 42 4A4A8 439 (r,»
o g 49 3 brightness)X o™, = #HA
#& vehdoh 2 e wedgt ARE ¥ UH
o 2% 3 AEd(histrogram)2 o] &3 ZAAG
& T

Aol & (edge)S EAY Yz7HE v
W dez Hodu e %e REES A
2o £88 How FESy]| wEo AL
asoh 12 R 93 dA ] FHe FEA
7t §73% Wale o7 wid g Wl
g FHale PR Aol &FHHY FEo AgEr
FE (2,99 3%, 9 2EXE veid 11 9E
e ang B M WEFE G,y =(%xNH)
24 g89c 7|8, A ox WF o, HE
y W& v 2 Jepd

12} v 2 (gradient)®] AdAE FHLFR +3
wiko 2 g, FHWFY sEE o= & 3
Ax, )& 71822 & o), x HEE 23, y HE
gt FA B Aste] sidsle stAhs Aol
oz tatgoh AW uEge o= & A
Ax,»e NE22 & o, y HEE 23, x HE
b FA A Astel @t 3REY Aeldk
oz FaYch

22 oL 13 vESE gA @ ste &%
Zegt (Fe F3A 43S AEHAT o¥H
A&He AZ7e &Fe FAld AT 49
s40e AT F glolof dug 22 mEe I
He A2d £330 §FHE0] HAIFHE oETe

Rolth, nel =g, 24 Tl e YA PaAe T

B oo F
o 8
of¥

SEM photograph of surface on device |
4
[ Image transforming |
|
I Binary of image
i
i Block of self similarity l
i

Fractal dimension l

ag 2 =g Y S T 9% s R
Fig. 2. Flow chart for fractal dimension.
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Fig. 4. EL spectra of CaS:Eu EL device.
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