Korean J. Crystallography
Vol. 17, No. 1, pp.24~32, 2006

V,0, #8717} Zn,Nb,O, O0|3 21}

[~
o

A

e

10
fo

A

o

.Ol

s

El

RN S0l O|xl= Qe

oft

e—

e

ry

ol

>

Eav!

The Effect of V,0; Addition on the Microwave Dielectric Properties
of Zn,Nb,0; Ceramics
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Zn;Nb,0 A2t 2xef] AAF2AAA V0,5 H7hsle] 273le] 153 g el Ao fA54<]

W EE ARG 1100°ColA] 24]2F 3k4gt 23} Zn,Nb,OgE $4 T 4= U, V,0.5 F7)s)
of 273 Zn,Nb,02lA V,0.8] mole% F719} 242 50] Z7lol wle}l AU E 95%2] AAE
AL #Fq sie. o8 542 V,0; mole ratio7} 2~4%2] A|HAM BF g 21 o|FoE F7}

2L selald L, TAASE 900°Cl A 223 V,0, 2 mole% AlHeA OX 40,0008 el

e}, L2AFE 900°C 2435 V,0; 1 mole% H713E 7% 00l AU 7178 T,~-54 ppm/°CE:
el 1, o8 XA\ ME T,=-60~-80 ppm/°Cel k& Jehisic).

Abstract

The microwave dielectric properties of Zn;Nb,0, with V,0; addition were investigated. The addi-
tion of V,0s enhanced the sinterability of Zn;Nb,Oy, which resulted in high density of Zn;Nb,O,
ceramic greater than 95% of the theoretical value when sintered at 900°C for 4 hours. X-ray diffrac-
tion analysis of sintered Zn,Nb,O, ceramic showed no second phase with V,0; addition. Dielectric
permittivity (g,) and quality factor (Qx/) varied with both density at different sintering temperature
and V,0; addition. Dielectric permittivity, quality factor and temperature coefficient (T, of the two
mole of V,0, added Zn;Nb,O; that was sintered at 900°C were 21.4, 40,000, —54 ppm/°C, respec-
tively.
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A3 3ol b7 | 535S o] F9o. LTCC7 &2 7|&
] FA3FE CPUY SAWHES- Alehe] s)7] o) A}
45™ HTCC(High Temperature Co-fired Ceramic,
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£722.1, 1,766 ppm’C & X3 =44
(7t =9 ZE& 7HAE olfe AR A
7F CuO 7} (ZnCu,)Nb,O,y 4] 22}"1'—"« uk=9]7]
o -Foleti BIEg T, Lee™ 52 ZnNb,Oy &
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Process l description

Raw material weighing - I ZnO, Nb20s=3:1 mole ratio |

Il

. Alumina ball, Ethyl alchole, Polypropylene bottle;
Raw material mixing

6hrs
i
Calcination - I 1100/ Zhrs using alumina crucible |
L
XRD test

1
Zn3Nb30s raw crushing
]

1

- I For definite ZnaNbzOs I

Using agate mortar |

Znsb:0s milling - Polymvﬁly‘;:n:abo;hily;::lf:’cmﬁtsness
i
| V205 addition to ZnsNb20s | - l 0, 051, 2, 3, 4, 5 mole ratio |
[
V205 Addition to ZnsNbyOs Powder,
Mixing - Using Alumina ball, Polypropylene bottle; at
dryness /2hrs
[
| Specimen pressing I — I 10¢ x 5mm, 1000kgi/cf, PVA 3% binder l
!
I Sintering ] i I 900, 950, 1000C /4hrs, in air I

Il

XRD, SEM, Density, |

Characterization evaluation nd :
l Shrinkage, Dielectric properties

Fig. 1. Schematic diagram of sample preparation
and analysis.

7¥8kd e, Zn,Nb,0y 2t V,0, %22} &3 alumina
ball, polypropylene bottle & o]-&-3}e] 2 A7+ F<F
A% £k
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225 25T 4 Aot A dHeAe A
A& AAZAN A3t 54 WAAS Fr=3t
Q¢ 22 WA S 228 5 oo

20=E kg—zh

% ; =1, 2... )]

Dielectric
Specimen

Network analyser

E8346A

Fig. 2. Schematic diagram of post resonate method.
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Fig. 3. Schematic diagram of open cavity method.
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Fig. 4. Construction of Tcf equipment.

Fig. 49} 222 -55-+150°C7HA] %418 o] 715
gt S Al Ao §-1 A 52172 Y3 TE,,
FAREY] 2EASE 4] 8] Network
Analyser E8346A 5 25~85°C 2] 2EF7tol|A &
AFLE FA T F A @)l Jste] AAtsigie)

2-3. O|M7= 2

42725 AH ] u|MFFE= AAEFAFE]A (JEOL)
£ o] 83l A lglon SiC HulR|E o) L)
of HEHOT #0000 7HA £AHoE Aup F
alumina paste(0.3, 0.05 pm) 2 AW dn} & F #
Zsisict.

3. 283 2 nE

ZnO%} Nb,0, 5 ©]-8-3ke 1000°C 4 hroll A 3}
3 F Zn;Nb,0, ¥22] XRD 3|25 5lg A7
Zn;Nb,0, 2] A o] k3] #PLF-& & 4 U
o} (Fig. 5). Fig. 62 3148 Zn,Nb,0,%22] SEM
AbAelE AL ZA)= 23 umol gt} AF L%
900, 950, 1000°Cel A V,02) A% 05, 1, 2, 3, 4,
52) mole% 2 8ty 278 Zn,Nb,0, 2] XRD &l
2 ZnyNb,O; 4 0] 2ol T2 AFE Ho)x| gk},

V,0,5 #7814 942 Zn,Nb,0, 27249 SEM
MAFEE Hw ae] A oA skt

G247

4000+~

(151)

ZnNb,O, Powder

3000+

2000

Intensity(arb.unit.)

1000+

07 T T T T T T T T T T T T T T 1

15 20 25 30 35 40 45 S50 55 60 65 70 75 80 85
20

Fig. 5. X-Ray diffraction pattern of calcined Zn,Nb,0O,

powder.

Fig. 6. Zn;Nb,0O; powder calcined at 1100°C for 2 h.

V,0, A7Vl BA gle] 24 =9 S7let A
LA 9IT}. Fig. 72 V,0,2] AH7lefo)] wha}
1000°C ol A &2 A|He] vl F2 HEHE Ko
4, V,0,2 #H7lee) S5 el whet 2do] o
ofufmA] wlMFxe] Xdite] F71E AL Hol
3 9lr}. o)E= ZnO-V,0, 2 AR Zn(VO,), 34
Al Aoz ity T2 AHUIE =t
2oz ®elgk. v,0,9 Hrlga A24ex9 93
of upel FrhE WEe] WHile 58, X8, F
AA 2] AAF WA= A0S DA
272" AHY 229 V0,9 Al uhE
5 2 WEe] ¥H3E A, v,0,9 A7t
F 2Z 250t wollel wE 589 ZVE
Holehrt v,0,9 #71eFol 3 mole% N FE A
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V,05 H7F7F ZoNb,Oy vkl 25} A A EAf el wl A= 3% 29

- Tigpm -
-1, RAB 1 7m

(f)

Fig. 7. SEM microstructure of Zn;Nb,0; dielectric specimen sintered at 1000°C for 4 hrs with the addition
of V,0; a) 0.5 mol%, b) 1.0 mol%, c) 2.0 mol%. d) 3.0 mol%, e) 4.0 mol%, and f) 6.0 mol%.
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W3 WE o4 sEREZ V,0,8 A7 0
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WEs} oA AL Wl ok, 2t 27 e
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Doped amount of V20s5(mole%) at ZnaNbzOs

Fig. 8. Relative density at different sintering tem-
perature and various doped amount of V,0, mole
ratio.
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Doped amount of V20s(mole%) at ZnsNbz0Os

Fig. 9. Dielectric constant at different sintering tem-
perature and various doped amount of V,0; mole
ratio.

247N V,0 mole ratio 7} 2% 9l A F 312 ¢,
A 2198 YERiSAL, 900°C 2F el =
V,0, mole ratio 7} 2% Q1 A|Holl A g 2145 e}
ek, AA 22 V,0, mole ratio?} 2~4%2] A
Holl A BF g, 21 o3& ezl e, v,0,9]
A7FeFe] 3 mole% ANAMFE Aoz FH o
Zw RolAe AFgS ol Q. e &
AL g WsE Fig 9ol “eb oot

Fig. 102 FHAGTE vepdo . #4414
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Doped amount of V20s(mole%) at ZnaNbzOg

Fig. 10. Quality-Factor at different sintering tem-
perature and various doped amount of V,05 mole
ratio.
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Doped amount of V2Os(mole%) at ZnsNbsOs

Fig. 11. Temperature coefficient at different sinter-
ing temperature and various doped amount of V,0,
mole ratio.
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