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Abstract

BaTiO, thin film as insulator and ZnS:Mn film as phosphour layer for thin film
electroluminescent device have been deposited by thermal evaporation and dependence of
electrical and optical characteristics have been studied. The optimum deposition conditions
for the BaTiO, thin film are such that BaCO,/TiO, mixing ratio was 0.7. substrate
temperature was 100 C and annealing time was 1 hour at 300 €. In this case. the
dielectric constant of BaTiO, thin film fabricated under those optimum conditions was 26.
and for ZnS:Mn thin films, the crystallization was done well and the deposition rate was
1300 A/min when substrate temperature was 200 €. Thin film electroluminescent devices
were fabricated using BaTiO, and ZnS:Mn thin films. The luminescence threshold voltage
of device was 41.5 V and brightness was 1.2 #/cm® at appied voltage of 50 V.
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Fig. 1. Structure of thin film ELD.
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Table 1. Deposition condition of ITO thin
films.
Substrate temperature 20 T
SnO, doping rate S mole %
O, pressure 5X10"* torr
Annealing temparature 400 T
Annealing time 30 _min ]
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Table 2. Depositon condition of BaTiOx thin

films.
BaCO,/TiO, 0~ 1
O, pressure 10° ¢ torr
Substrate temperature 25~200C
Annealing temperature 300 ~ 500 T
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Table 3. Deposition condition of ZnS:Mn

thin films.
Substrate _temperature 25 ~ 300C
Mn concentration 1wt %
Thickness 6000 A
Initial vaccum 10-% torr
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Fig. 2. Process flow chart for thin film ELD.
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Fig. 3. Dielectric constants as a function of

the BaCO; : TiO, mixing ratios.

7|4-& 5] Wald W& BaTio, whte] 34
= 1§ 49} 3t} o] o) BaCO, ¢} TiO, ¥119]
) £ 0.7°]ln, dH3eEE 300 €, Ahaest
107" torr2 3t} BaTiO, ¥be] §3A 4= 7
571 100 ©d o 2628 71A =A4 el
olAke] 7R oM Pasts AL el

CEEwd



92 HAS PE A PR A Y 1 54

30

€ 20

o

o]

[%]

c

Q

o

L

=

(3]

<

9

a8 o

BaCO,: TiO, = 0.7 : 1

o) 1 L 1 1
o 50 100 150 200

Substrate Temperature(°C)

a2 4. 7 9exe g gxAs
Fig. 4. Dielectric constants as a function of
the substrate temperature.

1_4

BAel2we] Wl wWE BaTio, e T"r“
T 1% 59 7} olg BaCO, ot TiO, #2¢] &
Fvle 0.7, 71HEEE 100 €. ARREere 10¢
torr= 3lom . dxels AnRTI 147 3
ahsdch,

30

N
o
T

Dielectric Constant

Q
T

B8aCO,: TIO, = 0.7:1
Substrate Temp. = 100 °C
Annealing Time =t nr

o 1 1 I} I
[o] 100 200 300 400 500

Annealing Temperature (°C)

a3 5 dA2EZel wE
Fig. b. Dielectric constants as a function of
annealing temperature.

Ay

dAzx=rt 300 T 9 AT 2602 S &
skom, 2HEL 1990 AR5 Wl

RE

Ada=e] wahe vheke] mRidutol EAlshs Akt
153 o] 7t wiioll ¥ APAHNE Eslo] e}
& wkel 2kl BaCO;9b T, E3E- o83 A
e SAF e A= 7129 BaTiOs
= source® sted FAgE WA BaTiO, ¥etech
8- vehd slole} Azbgcy, o
A2H BaTio, uhete] AES Qolwbek 24 Az
18 63 ) o] @ BaCO,; ¢ TiO, 9 f&‘i}ﬁl
0.7, 7|g2x+ 100 TR sz, dAeg)= 3
ARzl 142 st Az t’%"%«l
W FZellds Bast Ti) 2AwI7) A9 2gke
ol Bojzt2 Tiol 2A o] Zv)slA =led| ol
2 $%4 BaO9 #ste] ¥ot Fazr)ele TiO,
F2to] BaO¥r} o] ksl dA=7) o Foich.
a2]3 o] A= wA AL BaTio, whetol A x Tig)
Fejd o] viebdrls Buely fapsich, 7

040

g

rlr f

Lmo"

1o

SIRE FXCIO 0.001 & e/x. OFSEl DO K e

AL LS

% 8 488 38 8B

].

Rim
W ngg W o

[ 1 ? H . 3 t ’ [ ’ .
ST TDL. sin,

18l 6. BaTiO, ¥4} AES Zo]ulskrA
Fig. 6. AES depth profile of BaTiO, thin film.

ZnS:Mnuh#e] X-41 3|4 (XRD)#A Asps 2
d 73 2o

(1

T3=300 T

Ts=200 T
Ts=100 T

Taz25 T

2.0 3.0 0.0 50.0

28 7. ZnS:Mne] X-4 AL
Fig. 7. X-ray diffraction patterns of ZnS:
Mn thin films.



19944 9A HTI%Ewm

71257 100 T 7Rl B4 sjolar) el
A wdgkor FlREEsE SobslA (11143 )
olZE viehar gt 71w =t 200 T o sp

2 Holad Bol Foa, L ek R el A
4013 a7)7} Fasksict.

2

-~ g

Y
o

o]-g-3ted Mput At
ol @ TTO%} ZnS:Mn2e] 5
-L} 7000 A2, 123 BaTio,
4 6000 A2& AHzsedcl BaTiO,
< BaCO, /TiO, & &%§m] 0.7. 7]
2 AAaEY 107 torrgdow 300 €
FoF A E Pt ZnS:Mn 383
£ 200 C2 3o FAsisict. Ajalbg
°]7V4°J°ﬂ wE HEEAdE a3 8
] “F7A7F 3000 Al A, I7bAs)
& 40 V"]"L TS o AT # 2o}
FH3A Folelg o] W FEAGS 415 VR
vehgdel, el Ze] 24171 6000 A A& by
vl

A OTL—
Srigfe] v teskale

o
L] t:] o\l‘zé‘ E\l E‘Z}"é—
et
© manon do00a
O Ban0s 000 A Frequency @ 1 kHz

N
o

-

E o w
Y

=)

1o ro
o °1N =
(‘5

ri

2 rp
\1’—1}'11

R
rlo
HT

IS LS A .}
>

(o3

I

¢

<)

= o
-]
oo

~

o %
il
lul
2
ol)l
{0

it

(<

Brightness (uW/cm?)

[} . |
50 100

Applied Voltage (Vrms)

C ARt dE FE B
Brightness as a function of the
applied voltage.

wagaatel ziAglel wE £H¥AFE 2

Fske: FE 60 V7R WA S

Ao g Zr)sigict. o)e]gh niut
B FEHYe] 100 V

= o)A

[=]
v

(1187)

=+
A

#3156 AR BOH o

Fub AAPY ol vl =LA HAIE Holc) 9

20

Frequency : 1 kHz
BaTiOx : 3000 A

[

Output Current (mAjcm?)
3

0 i i H i

10 20 30 40 50

Applied Voltage (Vrms)

a7 9. <A7hHstel W 2HHRF
Fig. 9. Output current as a function of
applied voltage.
V. a8
whet AR ARl AT [TOE Azl 7}
d FAHer FHste Agsdnh MHEE 200

T. SnO, 71 5 mole % 18]
10° torr& &lo 223k 98- 400 T.
A1 30%7F AAelsld-g W ITOR ko) W= g)o] 4.5
/092w 6000 A mhake] ol whaia] 98%<]
FES vrepdgich AR Axbe] dodute
BaCO,; ¢} TiO, o] EE4-g ARg-ste] A3bA] 7}
FAH & BaTio, W& Z&sleict. BaTio, %
e 28] 9% -2 BaCO,/ TiO, o &
e 0.7 71H2% 100 ¢, AHAEe 107 torr. @
Al 2® 300 T 2 AHE A7 14]3ke)8de}. o)l
TR AxF BaTio, wehe] f1A 4= 26,
FHES 1.99°29 . 22 600 nmE el FEa)
B 90% 2 ettt M4 7l 2o A
§l’ ZnS:Mn %32 7|#2E7} 200 ¢ of 7=
g et g PA=ET} 9o 2 e Azl
HAME A zLe] Wb ZeAgte 41.5 Velod &3
T a7kl del d¥Aer Zrtsiedch,
oj4ta} Fro] B ool & A|ztE wmpmt M AL
e AF7HA] AFEE Y ZFTE S 1A

B apell wlsl e Hste] e

Z
pill

u}
=

o= o]

[

A



94

At 5 A A A g 24

sl AL S AHE Be2 s £kt B

A A2 Aol shsskelet AaEct

(1]

[2]

(3]

[4]

(5]

(6]

(7]

[8]

(9]

[10]

2 £ K

G. Destriau. "Electroluminescence of
crystalline 7ZnS:Cu powder ACEL
devices.” J. Chem.. vol. 33. pp. 587~
625.1936.

Richard S. Crandel et al.. "Model for
electro-luminescence in Alkaline-Earth-
Sulfide.” SID 87 Digest. pp. 254-258.
1987.

G. O. Muller et al.. "Degaradation
mechanism of ac thin film electro-
luminescent display.” SID 88 Digest.
pp. 23-26, 1988.

K.F. Brennon et al.. "The variably
spaced superlattice electroluminescent
display.” J. Appl. Phys.. vol. 61. no. 12.
1987.

N. Matsuda et al..

emitting phosphor
monochrome display CRT.” Japan
display 88. pp. 152-154, 1988.

S. K. Tiku. “Choice of Dielectrics for
TFEL Displays.” IEEE Trans. Elec-
tronDevice, vol. ED-31. no. 1. pp. 105~
108, 1984.

W. F. Howard. "The impotance of
insulator properties in a thin film

“A new white-

screen for

electro - luminescent device.” IEEE
Trans.Electron Devices. vol. ED-24. p.
903, 1977.

K. Okamoto et al.. "Low threshold
voltage thin film electroluminescent
device.” IEEE Trans. Electron Device.
vol. ED-28, p. 698. 1981.

C. Feldman. “Formation of thin film
of BaTiO3 by evaporation.” Rev. of
Scientific Instruments. vol. 26, pp.
463-466. 1955.

T. L. Rose et al. “Characterization of
rf sputtered BaTiO3 thin films using a
liquid electrolyte for the top contact.”

(1188)

(11]

(12]

[13]

(14]

[15]

[16]

[17]

(18]

(19]

[20]

#kEK It
J. Appl. Phys.. vol. 55 no. 10, pp.
3706-3714. 1984.

V. G. Bhide et al.. "Surface layer on
ferroelectric BaTiO3 crystal.” J. Appl.
Phys., vol. 36. no. 12, pp. 3825-3833,
1965.

A. G. Chynoweth, “Surface space-
charge layer in barium titanate.” Phys.
Rev.. vol. 102, no. 3. pp. 705-714,
1956.

Z. Q. Shi et al.. ” Structural and
electrical properties of BaTiO3 thin
film capacitors.” Mat. Res. Soc. Symp.
Proc.. vol. 243, pp. 291-295. 1992,

B. Jaffe et al.. Piezoelectric Ceramics,
Academic press London and New York.
pp. 53-114. 1971.

J. E. Bernard et al.. "Thin film
electroluminescence.” IEEE Trans.
Electron Devices. vol. ED-30. no. 5,
pp. 448-452. 1983.

R. Menn et al.. "Thin film electro-
luminescence devices © Influence of
Mn-doping method and degradation
phenomema.” IEEE Trans. Electron

Devices. vol. ED-30. no. 5. pp. 460~
463, 1983.
[. Hamberg and C. G. Grangqvist,

“Evaporated Sn-doped In203 films :
Basic optical properties and applications
to energy-efficient windows.” J. Appl.
Phys.. vol. 60. no. 11. pp. R123-R159,
1986.

I. Hamberg et al.. "High quality
transparent heat reflectors of reactively
evaporated indium tin oxide.” Appl.
Phys. Lett.. vol. 40. no. 5. pp. 362-
364, 1982.

7718k 9] Te|nA M E g ITOFHAF
o] Fak A7) st 3] =8
. A 3%, A 1%, pp. 312-317. 1992
A7)gk ol T ANk A H 547
Arbgats) A Fsteds] =2a. Al 14
. A 135, pp. 279-282, 1991

)

- %1\6"//



19944 9

£ A& (LHA)
19694 771 6H*. 19924 28 ¥ty #xjzat
# Z23(F9D. 19945 27 A Eoheta diskyl A
Abpateh E4) (FSAAD . 19948 21 ~ W) AR
skt oiehel Habperst ubanby Tkl fo:

SHIEL % ke 4 59l

B £ E80regs)

19574~ 1H 2H*4:. 19814 2/ H-Aldistan Eelsta)
Eg(e]shab). 19834 27 #AldiEly ojstd Eu
a3t S elgAAb) . 19914 2/ Audgstn oE
At E9)(gahehab). 198340 95 ~ 1989
F 81 AT FgdTa AdoJadrd. 1989
H 90 ~ " fEoistm dxgstel zwp 23

Al ¥obe TFEL % Display 2zt 59

PTG B3 6 AR B OR

95

ey

2 K IR(EER)
19654 28 13H4%. 19914 28 #HEdstw A=z

shsl E9] (28D, 19934 28 A¥vism chered
A2} Tekal 91 (BEAAD. 19947 21 ~ @) 7
Sohstal ojabel HarRets vbam . Rl ol
apaube 9 wbubg s el

£ ¥ TULER)

19354 127 104 19594 2K AAdistn Eelst
3 Eql ()8t 19614 27 A4z ety &
21stat Eqd(o]ahAdab). 19834 8F Alohstm %
2 &t Zof(o]ghabal) . 19784 8 ~ 19794 8H
Imperial College of S & T. WER4. 19924 3
H o~ 1994% 373 Z5dsa Tpoist sk 1974
o~ dA A5 Hete "xlgaa 5 Fa4 R

v
ofi= WHEL. whEA 2E 2 o]ul XAl B

(1189)



