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Abstract

PbWOs can be densified at 850C and it shows fairy good microwave dielectric properties; dielectric
constant( e;) of 21.5 quality factor(QXf,) of 37,224 GHz, and temperature coefficient of resonant
frequency( ) of -3lppm/C. Due to its low sintering temperature, PbWO; can be used as a
multilayered chip component at microwave frequency with high electrical performance by using high
conductive electrode metals such as Ag and Cu. However, in order to use this material for microwave
communication devices, the r: of PbWOQO; must be stabilized to near zero with high QXf,. In present
study, PbWO,; was modified by adding TiOz B20s, and CuO in order to improve the microwave
dielectric properties without increasing the sintering temperature. The addition of TiO: increased the
r¢ and &, due to its high 7 +200ppm/C) and &.(100). However, the addition of TiO; reduced the Q
Xf, value. When the mol ratio of PbWQ; and TiO; was 0.913:0.087, near zero r{0.2ppm/T) was
obtaibed with £,=22.3, and QXf,=21,443GHz. With this composition, various amount of Bz03 and CuQ
were added in order to improve the quality factor. The addition of B2Os decreased the &;. However,
increased QXf, and r¢« When 25 wt% of B:0s was added to the 0.913PbWOQO4-0.087TiO: ceramic, 1
=82, €:-20.3, QXx£,=54784 GHz. When CuO added to the 0.913PbWO,;-0.087TiO; ceramic, r: was
continuously decreased. And & and QXxf, were increased up to 1.0 wt% then decreased. At 0.1 wt%
of CuO addition, the 0.913PbWO,4-0.087TiO: ceramic showed €235, rr=~4.4ppm/C, and QX {,=32,932

GHz.
Key Words : PbWOQs, TiOz, B0 CuO, Low sintering temperature, Microwave dielectric properties,

LM e 27 $E5E Hzsludy 2 ¥ug A%z 4
@ BAIe maat Soradl e rasae TUT ®AZ Ao BaA dF 2EE 439
g 2749 $8 % Agel g s gus T SNE TIRES Ao HARe= WTHD 9
2ol AU FUS) BE A Fof sl7le axg  STE T ARNE FAR eI o) vhoja

- : i S0 % g9l 2o 840l $4% Ag EE Cu A
7} A ek A T 9 o] #F
PR sg. A AeEe SWIME TE g9 sasa s Az Agel w4

SAFRNFR N2A - BBy .

( 239 E ol Axd §UE 64697, AR A2A2ZAE FHA A= s gt 4
Fax: 041-530-1494 TE BE 7I€d MgE 2HAE R A& 54
E-mail : khlee@sch.ac.kr ) & 2te A7 glass frit, CuO, V05 5& 2% 3

- 143 -



7tete] W ANLHE FEIe WU ASH 7
2ol FAAE FHAZ Hotele K AERTF
L o) 43l HAAASE WHoer FEE ¢ Y=
b F 3y BF & EAAFE dA Rz )
t}. Kagata $¢ BizO:-NbOsAlol CuO%} V:0:5
Arleted AHLE 875CAAM FHS(e, 43 3
AFQXE) 18000, FAFHSE  EAF(ry)
+38ppm/CY EA4& ¥AG[5]  Mandai
CaZrOsA #AA) borosilicate glassE 7MY
A2ALEE 1300CAA WOTE #FFEHAoH old F
AEA L FAL(er) 25, FFZAFQXSL,) 3500, T2
F84 LEAT(r) £10ppm/T ol chi6]

B dFoME vlelaza {3y 542 T4
% AT Aa2ZE FAA 2ANEE BEHoz iy
aH AALES WE PbWOE o]&3td ofr]d
TiOz, B:0s3, CuOE #H7}std PbWOsL Ze @
AFLEE fFASHEAM 253 FIAAsS GFY
FAFHSF LEAFE A& ¥ de NH5HE EHA

stxa sich

=0
K=

2. 4"y

£5 939%E ZE PbO 2 WOsE |83 o
E2 111 282 HF F go]24(DI water)e} A2
Aol BE& ol g3y FAVHEL 204 AT
dyo] B3 £eldE AR 550TCHHA 543 3
A3le} PbWO; £%S FAs8ch €W PbWO,
o] = 999%9 TiOx(rutile”}), CuO, B:0:&
AdAF A7 F olF UA &4 YR A
ZAAHL AD Fo 015 mm2] €8 moldE °l&
gt Zt ZAELS 100 MPagl 43og 43¢t
AEE I, o]E AEL 850TAHA 1547 2438
o},
2729 7zt 249 ANEBC did FF=AAH
(parallel plate method)[7-8]% ©l&3d FALF
2 EAALE FHn, FE5  FAI)H(cavity
method)[9]2 2 FAFIHF 2EAFE FHIAT

w3 zZ+ 248 229 AW ol XRD ¥
EDX #4& 3o olad FAHARE dotrgtx,
el F A7 MRS AAFUZ(SEMLZ 1Az
< BEFHA

3.2% 2 £9

3.1 PbwWOs2l =254 o FHEY
E4z4 PbWOso g 22254 me A=
wstel o wE FAAF R FAAS WHE 2

d 1% 20 74 Bg. 23 JI9EdM ¢+
Azl 800T] o] dadlM 1542 24% S 4
A= 97%0]de] AWEE d& & INeH 80T
o &7Zo] 80TEY ZFIYY "WATEE EHth
AZAXE7F 90T ZBfde P HLd 33
ZAYZ et 2ZY=E} #F2HAY. FAE
# FAATE £224E R vATzY FEHY F
stk @A Stete AEE BT

100 —————— r T 100
®

98t « . 1%

96 |- / 496
5 94 ® 194
& 9t / }92
§ g0t 90
o 88f 88
£ 1
% 86} 486
® g} 154

82} o {82

.

80 L s L
650 700 750 800 850 900

Sintering Temperature (°C)

a8 1. PbWOs &2 x 3]
Fig. 1. Sintering density change of PbWO,.
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