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Abstract

The microwave dielectric properties of (1-x)Ba(Mgi+Taz)0s-xBa(CoiNby)Os(x=0.25~0.5) ceramics
depending on the Ba(Co1sNbza)O[BCN] contents and the possibility of application as a microwave
dielectric resonator were investigated. The specimens were prepared by the conventional mixed oxide
method using the sintering temperature of 1575°C. It was found that Ba(MgisTaxs)O03(BMT] and
BCN formed a solid solution with complex perovskite structure. As the mole fraction of BCN increased,
dielectric constant increased while temperature coefficient of resonant frequency decreased. The highest
value of quality factor, Qxf,=138,2050#, obtained in the sample of 0.9BMT-0.1BCN ceramics. In the
range of x=04 . the dielectric constant was about 30. The 055BMT-0.45BCN ceramics showed

excellent microwave dielectric properties with e ,=30.84, QX {,=75,3250k and 7 1=-2.9015ppm/ C.

Key Words : Microwave dielectric properties, Qualiity factor, Dielectric constant(e i,
Temperature coefficient of resonant frequency{t ¢, complex perovskite structure

.M B

]

g7 g wlelmzsd K4 FVIES 3 e 2 WA xo}%]cﬂ w} 2} %%j%.] &
ABEL BaO-TiO:A, BaO-Ln:0s-TiO: (Ln=Nd, grpus e ZFdASE 2E A87 843 aF
SmLa)A, (Mg, Ca)TiOsA, (Zr,Sm)TiOsA, (CaSrBa)  zjo 2t [1-6] ole} & &4 ¢ wel Ba(MgisTays)Os
ZO, B AupastoleAR 7EHY, FU % [BMTI% Ba(ZnisTas)O:BZTIE FHL2 & ¥
Feol 283 AUHE A AFHE(e,280) HE  TaASLE 2= 23 HIBHAIOE AFEI oo
ot H& W& 42 24 Aapze A7V 8 e Alag BN Bo] AR gon
ole|d Agel wolaZH FHEAM dF A7E

* o Fehetn Az F e Kawashima $°] BZT, BMTY 4ZAI7+E 4%
(MEA =97 445 4471 oc2x FHEds FA4NY F Jdoks Bu7lE §@
Fax: 02-915-8084 3 o2 25y HfzHEad0E AR o ndAs

vlolziZ ot HAEA ¥HE A A7t ¢y A
#H5)3 glck B AR AE AR rle]az
3 FHENE FEAI7 A e Bosite o2 9
7 2 3Hordering), AAEF R viATFze A T

E-mail : yhlee@daisy kwangwoon.ackr )
#x 1 4ba WA FA(F) R&D AH
200004 129 209 A, 20019 1€ 179 1344 s
2001 29 29 224 gkR

197



J. KIEEME Vol. 14, No. 3, March 2001

g sfoF grh[8-9]
ule}jazy A4 HAZEAN BMTE 5%
734 FHAEAE vEdT gloy 7ibae
g, B8 Fo AxFAHLe FAMG way
FHE T FALE AUx o 3 ANE
A7t o] FojHol & Aol

upeps Bt Az EHE A glo] 5%
Azd FHEHLE 271 A BMT(e.=25 QX
f,=176,0000, r=+44ppm/C)o] BCN(e,=31, QX
£.=60,0000, ¢ =-6 ppm/TC)& &3t BMT-BCN
"ﬂa}‘ﬂ*% Azxstgon, F+x4 54 ¢ aolazg

ool
27
we
A%

o} o)

%o RASAE 2Asel AHEAE welamd §
AR BAYE AR2H $§ H5HE LB
2.4 8

2.1 AjEe) M=
g dFodE ABY EAE (1-xBMT-xBCN

(x=0.25, 0.3, 0.35, 0.4, 0.45, 05)2. 2 M3 F Ynth
Aoz AAE Az £EUEE BaCOy
MgO, Tax0s, CoO, NbOs& AHg3te] Wz BMT9
BCNE& 38ty okgujel @A Zbzh G F, of4
E& BAvE zavel BE Agsld 24X E
ot THEASAT. EFEHE BMTS BCNE z}
ZF 100C A7 BolA 24AItEe 288 Az
F EF0 Y mrhde) Qo 1300T S 1100THA 5
AIZPEQ 14 AT, 4 REAEEE 5T
/min2 sk 14 23 BMTY BCN 348 &
vlo] e} T F oA 242 0B EFEY ¢
AzsRe, 130T~ 2ALEL 23 asty
t} 23 4% BMT-BCN B2€ 4% 3%
=12mm)ol ¥ 1000kg/er® YEoE A¥¥E £
1575C oA A SAIES 2dste AlHE Azt

21 &%

gt 2 4£FY AHY &Y P4 o
AT 29 W3 g nEstazx X-4 HEEYS 3
Aot X-Me CuKei(A-1542A)8 Atgsigon,
2 &3 FAET = (2deg., 10deg./min. & 8 o),
L2EF AHY UG dAvisld deAg 3 F F
APHAE A (SEM)E o] &3tol AN Y e,
AyA, 71¥ 59 nA7z2E 2t Hakkist
Coleman{10]o] 2|3 A5 2 Kobayashi S[11]¢]
Y By =AUHE ol4std FH8(e)E 2

Haren, AuEYE ol&dted FHAMQY FA

w

198

=

EX

=

=

Fakre ERAF(ry)
b

Astgich olg ‘& U}Olai

92E olgsel 2A8TT

R
=)

3.8% % @

Iy 12 2% 8t4%E BMT-BCN 5%e] X-4A 3
HRgolrth 1300TolA SAZHERF 848 BMT &
Zeol FHEgast 2 zeolg Jeua ¢e Hoez
Bol A ZAA wigArT oliwol Vel R o
£ BMT-BCN2o2 fFAEHAoq, 22zt whalHgl
(10089 =Az2e BMTY BCN°] 1g&AE ¥4
SN FAYsE e AP FAg 5 Ak

g (1-x)BMT-xBCN
z « Superiattice
_ g
- g <
8 - F & . & A
- 228388
— J x=0.25
E M—«_.JL_A_J_ | | A_A
3 x=03
g x=0 35
x=0.4
—— l ‘ | N
x=0.45
\‘-M—J %x=0.5
1 i b 1 i

20 40 80

Diffraction angle[20]

120

ad 1. 24 &A% BMT-BCN #29 X-H
AR Y

Fig. 1. X-ray diffraction patterns of the BMT-
BCN powders after second calcining.
19 2% 1575T oA 5A17H5 ¢ 44 % BMT-BCN

Azhezel X-d SEEPelh U 240l ulugy
3} ool Qe BMT-BON A8 34sislon], 2g

AREAvlelEY H4e #U¥8 = YU s
£ Uol vldt B-sited] ¥zEo] 1A FRE Y4

of we} X-4 E4elA BAEE (100) 2F= Fas)



1 9
2RY C
2t

272k 7@zl (111), (200), (103)H 2.
3 FEEY o AgEHAEE 298 F
el FR R BCONE EHl7) 17}‘?{} ol
2hA AAaste A Jehlen, W EAddA
¢td3] 12 stg BMTe
B} F R g s] o] Fojx|R] @&
dch B-sited) HHHGE F3 viojzEd FHEA
& A F de Y HREAFE
BMT-BCN Hlelrrilﬁﬂlﬂ o} e} g ﬁi‘EPJ a4
a8zl B S volagd f

- Ao 47heic)

1 )

1
o
ES

729

o) g

AR E

E k!

(1-x)BMT-xBCN
* Superlaitice

(102}

(300)

a
>
&
a2

s a2 =02
g3 o

= T

g {\A\A____J

£ =03

<

Bl

& x=0.35

2

=

WW
x=0.45
SN N
x=05
A L H 5. i
20 40 80 B8O 100 120

Diffraction angle[26]

2y 2 1575TCAA 243 BMT-BCN Agtg29
X~ 3RS

Fig. 2. X-ray diffraction patterns of the BMT-
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Table 1. Microwave dielectric properties of the
BMT-BCN ceramics.
Composi| Sintering | QX f, Ty
tion[x] |temperature| [Gk] o [ppm/T]
0.25 94,132 | 2831 -1.87
0.3 108,021 28.73 ~-1.98
0.35 15757C, |63326] 2925 | -201
0.4 Shr. 174356| 3015 | -2.891
045 75,3251 3084 | -2.901
05 62,159 31.12 | -4.392
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