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Sintering and Microwave Dielectric Properties of ZnWO4
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Abstract

In this study, development of a new LTCC material using non-glassy system was attempted with
repsect to reducing the fabrication process steps and cost down. Lowering the sintering temperature
can be achieved by liquid phase sintering. However, presence of liquid phases usually decrease
dielectric properties, especially the quality factor. Therefore, the starting material must have quality
factor as high as possible in microwave frequency range. And also, the material should have a low
dielectric constant for enhancing the signal propagation speed. Regarding these factors, dielectric
constants of various materials were estimated by the Clausius-Mosotti equation. Among them, ZnWOQOq
was turned out the suitable LTCC material. ZnWOQq¢ can be sintered up to 98% of full density at 105
0C for 3 hours, It’s measured dielectric constant, quality factor, and temperature coefficient of resonant
frequency were 155, 74380GHz, and -70ppm/TC, respectively. In order to modify the dielectric
properties and densification temperature, B:03; and V205 were added to ZnWOs. 40 mol% B.O3
addition reduced the dielectric constant from 155 to 12. And the temperature coefficient of resonant
frequency was improved from -70 to -7.6ppm/C. However, sintering temperature did not change due
to either lack of liquid phase or high viscosity of liquid phase. Incorporation of small amount of V:0s
in ZnWQ0Os;-B:03 system enhanced liquid phase sintering. 0.1wt% V205 addition to the
0.6ZnW04-0.4B203 system, reduced the sintering temperature down to 950C. Dielectric constant,
quality factor, and temperature coefficient of resonant frequency were 9.5, 16737GHz, and -21.6ppm/TC,

respectively.
Key Words : LTCC, ZnWOs, B:0s, V:0s, Microwave dielectric properties

1. M 81 Cofired Ceramics)?] €] A <Hs) $lc}.[1-4]
dA LTCC 7|&e& °|4¢ FARE9 /e
2} A o] FEAIEL T4 o]Abe] T
4;;]0? ]%3}4_ ;;Tif:;%‘— Lay}; Du PontAt % Ferrort § B9 Sdd sAbelA
o e REHE A8 8 2 248 $UA aA] 9
o= Az & on, AGHste st A A
& 4 9 7jgo] 2THIA oge seF "Wsa &3t Qle /;%7‘30]5}‘- 'H‘}E}‘}‘i 9= 9 FueA
Aol BEd" 4 UEE LTCC(Low Temperature € LTCC 71&< o83 c1T8d #3AdA A
=F YR E A st A2xd Az
ASUSFE iAot T o e gt 77t AF7A o §- S2d] DPH
(%zg\gﬁgﬂop}p] Jﬁg}ﬂﬁ 64611 2], ojgted AR A7t fE e A fr
Fax @ 041-530-1494 Ao s Yohl5-100 8 B ZAI} $9
E-mail : khlee@sch.ackr )

Fl)

- 386 -



o A e FHEE S F UE FH) UAA
ghoHloy FEASFE 93 =Y fedwAzE
Al v =& =N BFATII EHefokst
T FAE AACk &t wd @ 2EdAAN AF
o] 7k ¥ FAE 7 Y FHEAFE
ke & Z2A3Z AetgaArt Agdd #9 9
AR 7@ ade vy £8P A4S U
T AT mehA A7kARE ud £ IS Aol
o

2 AFgNE oY Eade Adsn #
473 $AAS eystel 2RA LTCC 24
Aurstmat skl

o »8

2.4 9

ZoWO, #4& A8 nE=ne S5 999%
9] Zn0 ¥ WO AHE3IA I ZnWOsS] &2 S5
9 FAEA 2H9 BHoz 94 ¢kt
£5E 99.9% B0s 2 V0s3 A&t

Zn0 2 WOsE 11 molHlE A &3] Aksin
Lol 24 ethanol, milling media®A zirconia ball
& AbB3dle] 2047 H2A E§sisch &3k
slurry¥ 130C drying-ovendl A 2z Ak A
zg e gFuy B 9e & 800CH
A 3AZE staste] ZnWOE TAlstEd. §48
22 2043 £4 4 #F 130T drying-oven
A kA A=AIZ

ZnWO, el B:03E 0~40 mol%, V:0:& 0.
0~0.3 wt% H7MAN712 ZPA s g4 AdsAR
F A4 15mm8 4FY FHEBEE Algsld 55
Mpad] ¢3oz 4gsct. AHF AHsEL ¢
Fojvg 9o Wi drj2E AME-de 5C/min
9 2 $EZ 600CHA ST F o 08T &
2] g AlHU R EAFE binder§ A AR
950°C ~1100C e =W 4ol 3A2F 236kl

£2AYEE &) ¢RFE AW o2y v
HogZ &AL, o)2uxe vnstd JyUnE
AdstAch 229 2 249 AluEd e Py
%43 (parallel plate method)[11-12]& )88}
fAdE 2 FAALE A8 A0

FAEA FHo) EY AHE 12008 dwukx
74A Avlsti 6um, 3um, lym diamond paste A}
g3t Qrtdt ¥ <AnldEg A2ASERT 5
0C~60T ol3te]l XA 10~1587 G244
#A(thermal etching) SEMSZ Al# el ulAzz&

BEash

3.1 ZnWO, &3 dx ¢ FHMEH uis}

LTCCE Az A4S HillM= AH290A4
A2Fo]l 7153l aFuteA] AJFH EAo] 94
g Ag 2 Custd FAlaAo] 7deslobsin we
AEAYE A3 w2 F1& ¢ 29 AP LS
A 2 EAASF/ 279 $4H £F2E
2 FHge] Be AAFA 2AE F7 99
Clausius—Mosotti 2}[13]& ©] &3t g AH
229 FAEE 432 HEHEE o8& 1E
9] £32EE AET A9 ZnWO7t FH &0 ¥
H 7 ¢e 2ToA] AZe] sM5dteads 2
S AAI oo ZnWOE 7|8 ARz AY
[t

ZnW0,49] AtiY® 08%0o)Ate} X WEE v
A% 274z47 2 w9 FHELE gotrr] 9
8} 800CeNAM AT LS 950CNA 1100C
LEHYANM A 22 F UE Wi % nFs)
FAEA H3E A8 2 AAE X 19 A

2} 8ot

RN

x 1. 24254 W& ZnWO, 224 U=
e 9 FH54 Wi

Table 1. Density and dielectric properties change
of ZnWOy as a function of calcination

temperature.
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950 85.27 10.3 8811.2
1000 94.39 125 12178.5
1050 98.2 155 74380.7
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Fig. 1. Sintering and dielectric properties of
(1~x)ZnWOQO4+xB203 system.,
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Table 2. Sintering and dielectric properties
change of 0.6ZnWQ4+0.4B;0; system
as a function of V205 amount.
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Fig. 2. Microstructure change due to Vz0s
addition.
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