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Microstructure and Dielectric Properties of (Ba,Sr)TiOs
Thin Film with Thickness
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Abstract

The (Ba,Sr)TiOs[BST] thin films were fabricated on the Pt/Ti/SiO2/Si substrate by RF sputtering

. technique. The structural properties of the BST thin films were investigated with deposition time

and substrate temperature by XRD. In the case of the BST thin films which has the deposition time

of 20 min., second phases and BST (111) peaks were increased with increasing the temperature of

substrate. The capacitance of the BST thin film(deposition time of 20 min.) was decreased with the
substrate temperature and was 1500pF with applied voltage of 1V.

Key word(Z 201 7) : (Ba,SNTIOBST] thin film(BSTE}2f), Substrate temperature(7| & &),
Thickness(5#)

1L ME

A 993 a0 FEE Y- 2HAE 249

A AR Ao S wel AAREFY Aurg o2 ol dutxed DRAMS H$ dA F
&37 343 sl stn ok 53, utxa) WAAAM o] AR e HlEo] F 50% FEolE

ok M= DRAM 249 FAEE ¥ol7] A 2 4 Azt A4 F asld 488 nAs 4o’
shte] 719 AdeA 74 2 WA AR A Eg 2o #7A Ve nds B o LAZE
AE AH " FAY F2o B AT RFEH A g A% IFY TFHE FAHY] A
AR YerAdaze) A WHe Hust ARHE Hay 99 AT oF 25-30[fF1e) AHEHS Fg
e WF7] A DRAME
2 A8 32 FEHAG 2 @

fu
e
.ﬂ
2
k)
%
B

>

1 REU AR AR AT

(M- =97 974% 447-1, FAX:(0)-915-8084 3 . .
. . 7y o ghel” 256kbitel] A 64Mbit7t
E-mail: yhlee@daisy.kwangwoon.ac.kr)

Ao sha a7 3o A= Si0-SisNi(ON) FZ4 EE Si0;-SisNg—SiO:

wx Aosha Az 7] F e

e Qe 17 et (ONO)T-2 5ol AHgslo] gtovh, @A R A3
A of B2 @A FARA =@sn AgP oge @

sy o

- 121 -



a2l 2HAE AF5F) BSTE wg 2 #34

ol gt?
Mty & =R E oled ol e BST
}+S RF sputtering $H& o} &3l 23EE

T

AWM Z RF power, 234, Ar/0b], 34
s 2NN F, V1R2EE WA PUTI
/Si0/St 712 ¢l F3eldc), 7|HeE WEld w

& BST wute) @452 9 BST wY
(Pztel AW Wstel sl AT shAch

T

2. M

AP M= RF sputteringS ¢} €3t BST
¥23al7l 98l BaSr=0505% bulk® BST

o 718e SRHASoE P32
2 Ti%o} sputter® ZF#¥ PY/Ti/SIO¥Si 7]
}-23tath F24] RF powers 90[W], &3
10mTorr, Ar/OxHjE 4/122 e, F

I ¢ e 2 20, 4083 350, 400,
450, 500C2 HMEHA AT T3 Fof FH2EE A
207 e WYALEEE 75C/mined I
A 73 7]»]-_9_: ol Lq.‘_ BST uLuL,] SHREA

Lo o

o

i)

o &2
B o w13 rl
v

rlo

a2
!

o
~
RN
N
i

¢

2YH S4e nPer] A X4 HuEMde

o9, Impedance analyzer(HP 4149)% o]&35}

o Fub(100Hz~100kHz) B A7 EU4(-5~5V)
wa} BST webe] § Z AR o

JE O
SAEANS

¥ 1 BST wute) 23 237

Target (BagsSros) TiOs(bulkd E}7A)
Substrate Pt/Ti/Si04/Si
RF power 90 (W]
D iti
eposition 10 [mTorr]
pressure
Ar/O; ratio 4/1
b
Substrate Y00 350, 400, 450, 500T
temperature
Deposition .
) 20, 40 [min]
time
To
P Au
electrode

a8 12 RF power 90W, 24t 10mTorr,
Ar/O:¥1:4/1, 2023+ 538 BST =ty 7@ %
o W& X-4 48N FFet) v|FLze F7)
o wet BST (111) #A3e F7istgich o)e@
BST (111) # a8 F7he sPdFes AHgHo
Z Pt (111)efl o1& wEdEAT 7idLex F7d
g AFEFN g8 Ao  AFH XL
barium multi titanate &<} BainSroewTiOs ¥ 27}
28 ° RZA vEgen, 7|g2E Frid we
(22)yMze HREE F/EAG 71BLE 45
0T A BaioSrogTiOs (031), (022) 3 =7t e}
wo, 500Ce A% (022) Wage] vehyict o
213 BajoSroeTiOs 49 AAHL Folz 7j@ex
(450°C, 500C)oA YAET AR & 9z o
TEol o3 A HAA s} Tl A
oz Atmsolag® D

\m

- 122 -



N
_ a1 . (Ba.Sn)TiO .
= Y Ba \vlsruuu’rlo(
=
=
£ h
Z J
S r
=
B 500°C
$ 31y 4 °
£ A 450°C
400°C
350°C
L L T
20 30 . . 40 50 60
Diffraction Angle 128]
oy 1 2087 23 BST ¢y rige:

l.

Y 2% 4083 FHI BST @) 71w md
X~ HYEN Bt J|FyLeEd F7
wek BST (i11) J29 AR =E Frtagen,
o] 234+ 9] BayoSromwTiOs A8 AAZAEE AdiH
22 FAsE BFE VENIRT AL FHANT
o] Zy}etel wat olm SFRUT Pt (1LDH &
wgslol AF=lolA BST (111) 4dlA olx4
Bayo:SrowTiOs (022), (031)4eo) dolde AAAH
o] dojyt Aoz AR

(022)4 RCETRTERTET |
= 4Ba,,5r,,TiO,
g ¥ (Ba.SNTIO |
£ (i
<] v ]
2T 1
3 )
g 356C
= U
— 408 C
1A g
(03 A 450°C
500°C

2 » w0 50 60
Diffraction Angle [26]

a¥-2

a9 3¢ 20%7 A9 BST wee Q7RG
of me AMANEAE ZHF Aot JHEE

350T, 400C, 450CANE Aol wel AR
o 2 Wzke WA Fgten @2 E 500Cl
A ARNEAE BA2FATE 4749 EEAA
2% BST wehe <d7bdgt ovelA Hdighe 7
Rov, A7tAYY Frtol wet SAsjANBE 2t Do
Hojale dBHY AFAY C-V 54 EA
. 71BexE 500CAM FaHR BST #dg )
AE 29 ZAaE 29 144 dehd Ra ol
o] 749l BaigiSrowTiOs (022) HaY F7152 dF
Hdoz AlgHojzinh

#

Deposition Time : 20 min

~—n—1350"C
'
o \\ —a—400°C
S —a—450°C
0
£ —v—500 C
5
o
&
Os

AN
\
|

7Nges

9 A9 BE ARAES 23 23

o) 7L ®

2 EA% AFolrt.
wet AR s Frtste A
Fe 7t e, artAste] Srhge] wat AL
P AARARE BYEA AHEE) C-V B4
vEhl T 7B E FUbe wE A E L
74 29 2904 JERG RS Zo] barium multi
titanate4 ] (022), (031) A=Y #4 L AZFAE
}AE B¢ BST (114 F7bd) 9a Aoz A
BE )R

W
jnch
N
e
5
e
(=
of\
o
e
o
N
)—]
e gz

ol o

- 123 -



Deposition Time : 40 min

—u—350°C
—e—400°C

—a—450'C
—v—500°C

N\
N
D
/ _/'f

2 :
Applied Voltage V1

0%7 RS BST wetel
ol me AANEs 23 A%

RF sputterings ©]-83te] F2A7t & 7|92
5

[=]
£ WsAA BST wg AU 083

BST (111)
Ba;miSroeTiOs2] (022), (031) 34:1
A%e dehhAh AT, 40
qel Agdle ABEES B G oA
prasch Az bAgel GE ARNELE 083

R BST webol s 7B we] whe F28R

HE
ojN
Dy
ro
w
N
~
=

Art. ol g o }*‘4 7t 2 Fae FHANT F
% A deuAe 9@ AxE) N2 BE A
2ol 5w abeh o]abd Q) BawmSrowTiOxdel A BST
goz Aolse ARAH AR WEel vehd @
Aoz Atz o

zArel 2

P EEe 19979E BEHAUY HQARAT
wlo| ejsto] AFE Asel Yolvd, ole] A=

Npes

"Wy} (971-0911-068-2)

|

]

1. A. F. Tasch Jr and L. H. Parker, "Memory
Cell, and Technology Issues for 64- and
256-Mbit One-Transistor Cell MOS DRAMs",
Proceedings of the IEEE, Vol. 77, No. 3, 1989.

2. W. P. Noble et al, "Fundamental Limitations
on DRAM Storage Capacitors”, IEEE Circuit
and Devices Magazine, pp. 45~51, 1985.

3. M. Azuma et al,
High
Integrated Ferroelectrics”,
109~117, 1992.

4. L. Baginsky and E. G. Kostov, "Information
Writing Thin Film
MFIS-Structures, Ferroelectrics”, Vol. 143, pp.
239~250, 1993.

5. Yoichi Miyasaka, "High Dielectric (Ba,Sr)TiO;
Thin Films for ULSI DRAM Application”,
Extended Abstracts of 199
Conference on Solid State
Materials, Osaka, pp. 506~508, 1995.

6. Messier, R., AP. Giri and R.A. Roy, ]J. Vac.
Soc. Technol., A2, [2] 500 1984.

7. Messier, R, J. Vac. Soc. Technol,
1986.

"Electrical characteristics of
Constant  Materials  for
Proc. 4th ISIF, pp.

Dielectric

Mechanism in

International

Device and

A4, [3] 490,

- 124 -



