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Abstract (Ba, Sr)TiO, thin films were deposited on Pt/Si0,/Si subsirate by co—sputtering technique.
Effects of various heat treatment conditions on the crystallinity and electrical properties of the BST
films were studied. It was found that the substrate heating was more effective than post annealing to
change its characteristics. With increasing substrate temperature(Ts), the films show (111) preferred o-
rientation and its lattice constant reduced. Dielectric constant changed dramatically with Ts and maxi-
mum value was 1200 (tand=0.02) at Ts=550. Leakage current increased with Ts due to grain growth.
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Fig. 1. Schematic illustration of co-sputtering system
used in this experiment.
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Table 1. Typical sputtering conditions for (Ba, Sr)
TiO, thin films.

Substrate Pt(1000 A)/Si0.(5000 A )/ Si
Subbtrate—target distance Bcm
Substrate rotation S5rpm
Gas flow A;( 10scem) +0- (f()sccm)
Pressure ~ 10mtorr
Deposition power S hO; 1D0W
BaTiO, 150W
Deposition rate 1826 A/ mm o
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Table 2. Heat treatment conditions.
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Fig. 2. X-tay diffraction patterns of (Ba, Sr)TiO; thin
films with RTA(Rapid Thermal Annealing) tempera-
ture (a), furnace annealing temperature (b) and sub-
strate temperature {(c).
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Fig. 3. Dependence of X-ray peak intensity ratio (Ins:/I») on various heat treatment temperatures {a) and relative
peak intensity ratio of [(110) and I{111) of (Ba, Sr)TiO, thin films with substrate temperature.
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Fig. 4. Change of lattice constant (a) and lattice mismatch (b) of (Ba, Sr)TiO; and Pt thin films with various heat
treatment temperatures.
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. Schematic diagram of atomic matching across
(111), in terface.

 sputtering W] o2 wtehg 2 A9 e
UA slakge] FEel o8 A 27l web
FAE ool Aoy £HEH] EAQY £

=l £ 97 HaeM FaE BSTubehe
Az} A7) BulkzgrE ol Aes] & o)== &
o] 7o 2 vhubg g 7%"— el z] gz}

—

E9 FEE Qe upt el 42g £53Ho|
74217 wEolw, FdxE Pl 3

Al Z1@7td g shH oleidt el YetET] o
ol #Az7} Buk gtez A7 o9} o]
A IR E 7P 2 538 T didte A
ol 45 dAiEog Az A= #
A2 AdAErt felstz, 24 7lag rkdst
o olzlgk AdtE WA =ZA Jehd ez o
AEln] o7l ¥ 49 Ao} A AX gk
BST et o) #5-8-3o| 7@z wietatel o
A A zlolol] o] YAEAH dAef &
E7} Zohekel wheba] ESHo] FvbE7] o
2ol Azl t8 AXA Hz o]#3 RIAE
FEd e 713 ZA vebd Fojch
7|gExg 7217l obebA Perovskite ¥
zZol AR 7ZrerE (110)el4 (11D)E »i#E
o]f& Aol = 2xEE gJAE(adatoms) o]
Z1g flell F2=EUL A FET oIFEE A
] Bal7] difel FAAEA AdAste] Abat
Azt 7P & Hal (110 2=st = A o
ehprlnr, 2ol 18 59} o] BST ubwt
of Az} 57} Prubete] Az} Aol 2 YA
8l7] wjE-oll (111)uheke 2o sjo] go] 444
gint ofue}, 7)atell FAH IAHES o]FEs}
FHstod Zd AYA7E M 2R (1IDHS
HAsl7] ste] tAF 2 F2HE7] dF
olcy. YukHeo 2 Pti} e ako g
HAZ A9 Eddolr)gte] Fa 2] 7] wfFell

o AR - I
=7 1 a

. Ba,Sr
Ti

Dielectric constant

A asrs A A5d A5E (1995)

—O—ex situ(RTA)
-1 ex situ {furnace)

—@— in situ
1200 Y T — T
10
[ ]
1000 | 4120 —~
| <
{30 @
800 ]
1 c
1 40 ﬁ
600 | £
L 150 @
-a 2z
----- -
400 S O __—o {60 ]
oo— b=
200 170
Frequency =1 kHz
300 400 500 600 700 800

Temperature (°C)

Fig. 6. Change of relative dielectric constant with various heat

treatment temperatures.
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Fig. 7. Dependence of [-V(Current—Voltage) characteristic on
substrate temperature.
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Fig. 8. SEM photographs of (Ba, Sr)TiO, thin films with substrate temperature. The substrate temperatures are 350

T (a), 450°C (1), 5307C (), 650°C (d) and 750°C (e).
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