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Structural and Dielectirc Properties of BST-MgO with B,0;-LiCO; Thick Films
Won-Seok Kang, Jae-Sik Kim, Jung-Hyuk Koh, Young-Hie Lee
Kwangwoon University

Abstract : At first the BagsSresTiOs-MgO powder with B;03-Li;CO; were made by the Sol-Gel method. The thick films

of BST-MgO with B;03-Li;CO; were fabricated on the Al,Os: substrates coated with Pt by the screen printing method.

The structural and dielectric properties of the BST-MgO thick film with B,0;-Li,CO; addition were investigated. The

structure of the BST-MgO with B,0:-1i;CO; thick films were dense and homogeneous with no pores. The dielectric

constant was increased and dielectric loss was decreased with increasing the sintering temperature.

Key Words : BST; Sol-Gel, Thick film, MgO, B;03-Li;CO;

LAE

20 2FN S AKX 8 A0 80l I¥ED
A=, Ol SBE A8 FNY 28R=2E= SITiOST),
BaSri.TiOs(BST) S0/ U, SBAXNEE varactor, delay
line, filter, phase shifier, voltage controlled oscillators(VCO)E
Of ACHL DT} |SEH SE0 AT0 S A4 232
ge E’é‘o%“ =2 FU&, wnability, 2 FE&H
0| A=, BaTio2 STiOsE BF perovskite(ABQ;) P&
EM JtE g8 08H= /ENY MWESL 1 B
SITIOSTY= EHEFHNAE SEE0 R =2LUL TGEFO
SBA REE0 2480, T8 H2UHAE =2 |8 &
HE2 FEE4E BOIU, N20R 85D E01E0 O2tA
SUEH0l UitXE 2ROt UCL[1] BSTE LpHEo=2
1350C BZ9 4£Z B2TE 2= 222 AWM Y=, 0l
FH 20N 2FE FR UE HMAMEE 0|86 gt
Wed=8 MBS ANA W Heo nEn 1z ot
HHEIES SI18 JIE2H €0 O2tA BaTiosH M2t

£ XEol HIIEE FII6IH DIAIRZE
TEHERH 2¥E ES‘ HEQD I8 RUELHO BAES

2 AANAE AR §=_1 EDEE ED%Di HoH Sol-Gel
g2z 2EE #E0I0 BST-MOE HIESIAD B0:-LizCOs
B NS0 ADRIDBIEHOR 22U MBS A2 8%

2. NBIS "X & &£F

21 AlBS HIE

2 HFUAME Budd[3] S0I RMAIE Sol-GeltiS &X580
BaysSrosTiO; BHE MXSIUCH Y 2R sk
Barium acetate ((CH3CO:)2Ba), Strontium acetate ((CHzCO»)sSr)

AZE Acetic acid (CH;COOH)MH EMAIZ! F 2-methoxyethanol
(CH;OCHCH,OHy1t 288t Ti-isopropoxide (Ti[OCH(CHs):}e)
B/HEZ XIS 60THA JISH2E A3 AHAZ F
100C QEMA 622 EE3 AZAMZLL AXE 20
MgO BEE #OIoll HEE BAME NEZLICGIEE &
OlAl 24A12F B2 EEEMEIACH SEEME BRE 120T
LENAM 4AMZTEOH HXE F

3, 1100 CU A 2A2E Set 3?&6‘%91(1 StAst B2
3k, BZOjlszOa 2E g 2
LiotES S0A 24A ot ol
@Ee CM HES 2 —Eﬂiﬁ}?ﬁ;ﬂ 25 mesh_l HE olg
Sl0 HOIEE StALE 11 & |II8 & M(Ferro. B75001)
ot BEBIN HOAENE UHEN ADJBMIBEHE 088
O AIEHE HMAEGHACH AT 1.5 ton/or LS D &8

@
o
e
ﬂﬂﬁ ou
HE
-
_Q_k
8
D
HOF
IIQ."

HI I:U

0:

St D, SEE AHME 2A2HSQ ATEIACH StA Y LA
Al BII2S 2% 4888 RO S gg LN
Jl 980 2C/minCF SIYUCH JHEE NEE 2]
Lt JIES AIBSIRICH I S48 S5FEH |5t A&
SJEIZEEHE 01880 SIRM=S2Z b, AFRM3CEE
AgE MBS

22 8%

Sol-Gelg 2% HAE EZI BST 2 2EFX &
42 8

ZEA GSh ZAB fsiA X SIEBEME BIUTH
X-82 CuKa(A=1.542A)2 AIBIIRSH, A8 EI FM
£&E 22t 0.05deg., Sdeg/min.2 BtAULCH BEHUAY &
HEQ Hey, ZJEA X JIEB 59 UHFEE HIUH
DZez ENGIALCL. NIIH SE42 BFE FAGH A3
BEOZIEYE 0850 Ag ARFEIS EEAZ F|

Impedence Analyzer(HP4192A)8 AMBGIH HHE Ut =
Do) & %W AREIC MAEE 02B3I0 REENE A
AHSHALCE

_]9_



16

1800 | dis
414
1400 |
H13
412
1200 |-
H11

1000 - 1"

Relative permittivity
[ 9] ssoy orapoopIq

L
©

Hoe

0.7

MgO mixing content {wt% ]

J8 1. MgO2) HIt2H IHE BaosSrosTIOs £ F&

m

=

8 12 MgOJt EIHEl BST 222 1 MHzHMS REE
o RUEEA 2 UEHLHD ACL RS2 Mg02 J"UP"—*OI
I wt% & 0 718 =2 15812 28 £ YYD MgO_J
JIE0l BOI16IHA Xt 2A8ls AHE € £ UL 0A
MgOJt XI&E BST2F MgO 2t &8 SUE é‘:‘o" [4]
REEEE 08 % -~ 14 %2 HDH IS S IRk

(a) BST-MgO 1150 C (b) BST-MgO + 2wt% B-L 800 T (c) BST-MgO + 2wt%. B-L 850 T

(@) BST-MO + 23% B-L 900 C (¢) BST-MgO + 2wt%. B-L 950 T (b) BST:MgO + 2w% BL 900 T
J8 2. B;05-LiCOsJt &EIIE BST-MgO &29| AZ 2
SOl O OlM=2ZE

18 2= BST-MgO Z2I}F 2wt.% B0:-Li;CO:JF &It
BST-MgO =9 4Z 2%0 W& 0iAl -_rleH_J 850C
OlISHOIME Z&2 8F0| &206] LOLIXI LUAXILE, 900T
Ol&0IA &8 B,0s-1iCOs0t It BST-MgO 22| &
ZE2 Fl= 1150CHAM A28 BST-MgO 2 ()2
XHOIOt ARJULL 0l2H2 By0s-LixCO:0t BB HEAE =
NHNM Z2 2E900T)HIAE Z2EHE0l S20 A&

|'E*LHC¥ Z2FE Y Adl= Chax [OIIF AKXISH M F

0l

g-l'\b HI X-i xlCI 3\_},

Pl

41 ;“’:"
My Heomo A ory

oo oo )

LIEHHRACH 252 HREQ SHE 2 25um0| AL

Dielectric constant

b ) % w0 3 o
Frequency [kHz]

8 3. B0s-LiCO:2t &Jt= BST-MgO 949 F[i4= #i3)
ol & RANE

J% 32 B0;-Li,COs;Jt ZHItE BST-MgO F2e| =0t
= BHE0l M8 RAEE US UEUD ACL BE AR
N Fo0F SOHEN Oetd | E0 Z28E € +
AL Ol FL$It SotE+E RAET Zoole 7
Bo EM ofE NOZ AMZED AZ kI FIE
+8 [YUE2 BII6IH, 2F 25t 950C & I =
S LIEHLARACH 42 250t 850C € Ii= ZFE &%
Of 2ROt A2 20U KRB0 Ha22US LIEIHE A2

2 AZECH

4. 2 E

1.MgOJt EItE BST 22 IMHzHIAS REEE MgO
o OO0l SototEA & 2456110, Mgol HOHE
Ol 1 wt%e [ JtE =2 15812 RAEE U8 NHR2
O, FMZ42 08 % - 1.4 % OIUL

2.900C Of&tOIIA AZE By0s-LixCOsJt BItE BST-MgO

°f HFEY V= 1150TUM AZE BST-MgO
(@2 2 X0I2t AACH 012 By0s-LixCOsIt 2

9|

= © ood o o
nr e w e e

8 SUANAAM ¥2 22O00C)HMT 2F
S0 SEYUSES UEHHCL 2o BEHQ &
o 25mmO| A CH

[P'

3.B:05-LiCOsJt &Jt=l BST-MgO =82
S AH 2T =0ESLE é FotAL2M,

2201 950C 2 Of ZCHetE LIEHAACH

U

fl

=
My

ZAe 2

= MEAl MEH EHAIY XIR0 oA OIF
|C}. (Grant No.10651)

it

of

=)
=

&1 28

[1] Young-Ah Jeon, Eun-suck Choi, tae-suck Seo and
Soon-Gil  Yoon, ‘"“improvementa in Tunability of
(BaosSrosTi03) thin films by use of metalorganic chemical
vapor depositied (Ba,Sr)RuO; interfacial layers” Appl.
Phys. Lett., 79, pp. 1012-1014, 2001.

[2] Tao Hu, Tim J. Price, David M. Iddles, Antti Uusimiki
and Heli Jantunen, "The effect of Mn on the
microstructure and properties of BaSrTiO: with ByOs—
LiCOs", Journal of the European Ceramic Society,
Volume 25, Issue 12, 2005, Pages 2531-2535, 2005

[3]K.D. Budd. S.U. Dye and D.A. Payne, "Sol-Gel
Processing of PbTiOs, PbZrOs, PZT, PZLT Thin Film",
Brit. Ceram. Proc., Vol. 36, p. 107, 1985.

[4] Wontae  Chang, Louise "MgO-mixed
BageSro4TiO3 bulk ceramics and thin films for tunable

Sengupta,

microwave applications”, J. Appl. Phys., Vol.92 No.7
pp.3941-3946, 2002.



