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ABSTRACT

Double layered BaTiOs thin films with high dielectric constant as well as good insulating property were
prepared for the application to low voltage driving thin film electroluminescent (TFEL) device. BaTis thin
films were formed by rf-magnetron sputtering technique. Amorphous and polycrystalline BaTiOs thin films
were deposited at the substrate temperatures of room tlemperature and 5507C, respectively. Two kinds of films
prepared under these conditions showed high resistivity and high dielectric constant. The figure of merit
(=e. XEys) of polycrystalline BaTiQy thin film was very high (843 pC/cm?). The polycrystalline BaTi0s showed
a suhslantial amount of leakage current (I), under the high electnc field above 0.5 MV/cm. The double layered
BaTiO; thin film, ie. amorphous BaTiOs layer coated polycrystallme BaTiQ, thin film, was prepared by the
new slacking method and shewed very good dielectric and insulating properties. It showed a high dielectric
constant of 95 and leakage current density of 25 nA/em® (0.3 MV/cm) with the figure of merit of 20 uC/en
The leakage cwrrent density in the doubie layered BaTi0; was much smaller than that in polycrystalline BaTi0;
under the high electric field, The saturated brightness of the devices using double layered BaTiO; was about
220 cd/m. Threshold voltage of TFEL devices fabricated on double layered BaTiOy decreased by 50 V compared
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to the EL devices fabricated on amorphous BaTiOs.

Key words: BaTiQ; thin film, Double layer, New stacking method. High dielectric consiant, Low leakage current

density, TFEL device
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Fig. 1. Heating schedule of subsirate for amorphous/
poly-crystalline BaTiO; double laver thin films.
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Fig. 2. XRD patterns of BaTiQy thin films deposited
at room temperature and 550°C,
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Fig. 3. Dielectric constant and loss of BaTiOy thin films
with frequency.
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Fig. 4. I-V (current-voltage) characteristics of BaTi(y
thin films.

e

o

100kHz oo Fuleped #5733l 4] =4t
fraidaee] T4 Helw ofel ghe Halr o4
FSAE 2w FHA A YhbE R
p-BT: TFEL A-ape] AA) 527090 10 kHz o] 3fell 4]
HlAA BaTiOs Pha-BTyel wjzhe] 7ol e]ab2] of]-$-
2 AdTE etk

ojabe] HalaBE s1Ee] L5 9= TFEL £
A4 " wekg oA A BaTios= wjAd A5 A4
whnkel o8l Ask AEkE 1710 ol gD 5 gls
Ao HpEn,

Y =}¥-(atomic polarization)el] 1%t 7]o]whe- 71x] 2
3l a-BT4] 7% 300 Hz~1 MHzellH fra&2e A
g sl HeE gEA gk B AgE 10
kHz oi4tdlla] FAZ 42 Z7184e] H5=Egen
ol AlAF 23 P78 FE AR 9T so=
Az eizlch p-BTe Afeolz 438 23] g
=4 Zo1e) ol gt e A ebdoh & 3 sich
Fig, 3¢]] Ro]% wig} o} p-BTE aBTe| Hlste] of$-
& FEEAS go)ARr Aaniety] FH ARFE
o mafd £4dE fEske Qddle] 42 fRrE &
HALdgie 2y F 9ve) A93E A8 5 §loh
TFEL 42He] ki elzls S-ol4 A4S $48F
Heerl d 5 glon B 4ol 2% a-BTe $4
£4.2 AA TFEL &4 2dq dtte g 4571 9ls
wlA 2 SNy, S0, AlLOy o] fA &3} A §F
Abgh ghe Moeich

dubdo® AT &g FHEdL 100Hz o)
sle] Fal oA BAfshs Aoz gl gl

Lo

025 | E
\ 7

010 | ° -
5v \,\“\ﬂ \\
e ]

Loss factor
L]
ys
—
o
<

a

1

0.05

0.2 .4 0.6 0.3 10

Frequency (kHz)

Fig. 5. Dielectric loss of poly-BaTiQ; thin film with
frequency and d.c. bias.
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Fig. 6. Charge-voltage (Q-V) characteristics diagrams
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Table 1. Electrical Properties of Polycrystalline/Amorphous BaTi(; Double Layer Thin Films Prepared in ref,

12 and this Work.

Anderson et al’s Data Our Data
a-BT p-BT a/p-BT a-BT p-BT a/p-BT
Capacitance per unit area {10° pF/cm?®) 0.28 6.0 37 0.52 6.9 48
dc Cenductivity (10~ Q 'em™) 7.7 9.3 x 107 9.1 0.011 14x108 59
Breakdown field Voltage (MV/cm) 25 0.7 1.2 2.7 0.8 >22
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Fig. 11. Brightness-voltage characteristics of TFEL
devices fabricated on BaTiO; thin films.
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