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A THFH V205 il V205-CuO H &I INEY BiNbO, BB A RBEE. LREBREH. CuO-
V205 &M, HEBEMMA V05 §8KIE B # K BINDO, B EM B RE, HRMME S
BREER REEKENRTR I IMBE, BRESBMBEEEN tand . CuO-V,0s
B &% BiNbOs /M HMI%E, 7 3GHz BET, e.=44, Q=2000.
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HHERTFREDGEFHENENM SR, MIAMESR, EVEETHZ —, SHIN
BRMRTHERELIH/NEAMERL. BRTH S REMEMROEEZI, Ha
i RARTHTEEALARAERN—AMEERRE. BEXRTH, LFTHESRKE
PR B A TR AT, HP 5B B 29 7E 900°C A A BUE R, LIRIER A48 Bk
REESERBIFARS BHE RN 916°C).

BT & BIRE—REARKMEEEE, CAHTFHIEEREE., “Mma” &
ABES. Bt B B, M H KB 4% NbOs-Bi,05-Zn0 , BiNbO, , BiyOs-(Zn,
Ca)O-Nb,Os Z% b /& & Bi B &M K.

A& THE#HF BiNDOy &, A V205 8 CuO-V,05 M EIF, BFER V.05 B CuO-V,0s
BEEERMA R R REFERER., B ERE.
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2.1 BiNbO, il PRSI EH I RE KR
& AR EEFR A BiyOs fl NbyOs, SN >99.95% , B B4 BIFH % CuO . V,0s,
4B <99.0%. A& T4E# A #Y BiNbO, BB AR ME 1 Frx.
2.2 BiNbO, fMEMFAREMHHETIE
ETHERBEXREADBETLS, HEETLHETRE L
2.3 BiNbO; WMENMAMEXENEE. MHESE. XRD i4SHIE
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RERHELMEFATES, BMEXERENEKEAREE. E2BRIF4HER %
EREARIK, 72 600°C {RiE 1h B2 B4R mtk. WIFMERay i, B 4191ARF BT 54T

# 1 BiNbO, BEMEARK
Table 1 Compositions of BiNbO, ceramics

Sample Composition
BN-V BiNbO4+0.05wt% V205
BN-CV BiNBO4+0.06wt%V205+0.06wt%CuO

{8, £ 100MHz £ 47 %K, #l| € BN-V , BN-CV BL1O; lﬂ)i_] Voo
RENEERRE. FiHHHENBEE . | Cu0~V:0.
8. Xf BN-CV &%, @A RIMERH A8 et Niing
it EIEEMBAER (3GHz) M/ B4Rt
QM GXFER: 420x10mm).
Ml 52 BiNbO4 #3t X g % ) XRD i
%, FIAYIHIA T
2.4 BiNbO, #if7r/EMIAN SEM EE
BN-V . BN-CV i &% /5, %
780~000°C,/10~30min 4 T 4 f 1ok A8tk [Sintring | Meatiing] ] Messuring|
Jay iRk, B SEM M s (HASm
EPMA-8705QH2) Y1 % BiNbO,4 4t B & 1Y M1 = EE BINDO, BT LR E
FERLR RN RETBAR, FIRRAE T B Fig.1 Flow-sheet of preparing BiNbOy ceramics
R A5 53 #T by two-steps synthetic processing
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3.1 BiNbO, FEMREHNY .

B 25 BN-V, BN-CVIAHEARBERE THEHEME. BH28R2KH: A V.05
B BN-V ik, BRE5E K 900°C L b, T CuO-V,0s B & IIAY BN-CV ik, Bitmpr
29 850°C Z£45. CuO-V,05 H &R IAEM A MR BELE B (2 70°C Z£4). A Cu0-V,05
I E A, CuO M4 HETF 1300°C, V.05 M &4 670°C, Wi CuO-V,05 S K4
M H 630°C, REAFMBBEEEBIFIGSRE, RERBREEYEERE. NE2HERKE
A V205 fl CuO-V,05 H&HIN, 7 930°C 1 850°C LU Lit, HEFHEBEAFA, &
7.20g/cm® Z£4, KT Vo0s Ml CuO-V,05 & BN BiNbO, M E B AR R g B F
.

B 3 % BiNbO, #y#} 5B %87 XRD #1£%. i 3 o4, ¥65% H 8 XRD f&EA 4
[, 5 JCPDS-16-295 - j iy 438 SO AH — 3. F BA BF 41 89 BiNbO, ¥ 5 19 % 2 B 4 BiNbOy
&Y, H5h M IJCPDS-16-295 K J 51 K 9 BiNbO, G R LEM IR, TTLAHEE H BiNbO,
PR H 2R 7.35g/cm®. A SCHFH] BiNDO, faf i A JF B9 % 9 35 B 7.20g/cm® , HTRMAT
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RAM2ARLIEWBRER Va0 o CuO-V,0s H555 B H AT L kB S B (~07%
i ®E) (¥ BiNbO, P9 5.

A 4 Jy BN-V # BN-CV i{#:p9 SEM B Ji. M 5 hH A& (EDS i) 258
P4 A, BRI V.05 & BINbO, RS EERH MR LR, T CuO-V,05 HEHM
RERE A R iD ] BINbO, BN SN BR AR, HEARRRITHOMHE. B 418
A : BN-V 1 BN-CV {88y EZRL 4 194 Bi #1 Nb, CuO 5 V,0; HE MR mRBEa Y.
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Fig.2 Density vs sintering temperature of BN-V Fig.3 XRD patterns of BiNbO, powder and ce-

and BN-CV BiNbOs ceramics ramics

M 4 BN-V # BN-CV L& SEM 5
Fig.4 SEM photographs of BN-V and BN-CV ceramics
(a), (b): BN-V; (c): BN-CV

# 2 3 BN-V # BN-CV i #4471 L $54E (100MHz). # 3 H R FE# & BN-CV i 64
BEE. R2EGRRE: BNVIEANRERER, tand AR A, T BN-CVid#,
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HEEH e 5BN-VIREY e MR, BERFEMMBEEEREMN tand . X3 MEREH:
BN-CV iR e,(1kHz) 5 ¢, (3GHz) {E4H#EL. B4, BN-CV(420x10mm) iXEE, 2 EEK
SR . =44, Q=2000 (3GHz, Model:TEO11). ¥H] CuO . V505 & & 1 BiNbO, 4 /K
ME ERBEFAREEERARSM X Q H.

& 2 BN-V #1 BN-CV TR
Table 2 Dielectric properties of BN-Vand BN-CV ceramics.

Sample  Sintering condition = 920°C/1h  930°C/1h  940°C/1h  950°C/1h  960°C/1h

BN-V £.(100MHz)
tan(5/10_4 50.1 48.3 48.6 49.3 50.5
(100MHz) 27 24 26 26 29
Sintering condition ~ 850°C/1h  860°C/1h  870°C/1h  880°C/1h  890°C/1h
BN-CV e:(100MHz)
tand/10~* " 492 49.9 52.2 51.0 51.7
(100MHz) 7 8 9 8 9

% 3 TRABET BN-CV fHH e itsE

Table 3 Dielectric properties vs various frequency of BN-CV ceramics

Frequency/Hz 1k 1M 100M 3G
Er 48.0 46.5 50.0 44.0

BN-CVi{HREREREMR, Bk
BERSRRTH5,. tand H/NEHF 1098
. FH CuO-V,05 H&H Xt Tl & o
BiNbO, M BB B4 B, CuO
V205 WM, RNTREZERMEEE T (850
°C &4 fRilt sy, Wi H B & %t i 4 .
BiNbO, MERN R HEERK .. HITHRR 0 A
~F R R, B tand T . ¥ Ene,;/kcv 10

4 ik

Intensity/ta u. )

Au

B 5 BiNbO, B§E# EDS BB M7
1. RE B V205 f1 CuO - V205 Fig.5 EDS Spetra from BiNbO,4 Ceramics

B A% BiNbO4 S /1 R B8 B &R EE7E
1000 °C LA FIB RS, CuO-Vo,0s EE&HMN, BEMMA V.05, EAERENBEER,

BEGS A o M ok 7 W ARG, ERARE BN R B  STRBUE, DT T M = 53 A0 3 i
P tand {H.
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2. Cu0-V,05 & &N BiNbO4 /KM %, 7 100MHz, &,=49, tané <0.001. ¥£ 3GHz,
er=44, Q=2000. FH T BiNbO, MNMFM K, EMBABRAREN e M Q fH.
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BiNbO, Dielectric Ceramics at Microwave Frequencies

YAO Yao ZHAO Mei-Yu WANG Yi-Lin WU Wen-Jun JIN Xing-Yun
(Shanghai Institute of Ceramics, Chinese Academy of Sciences  Shanghai 200050 China)

Abstract

V205 doping and complex V20O5-CuQ doping BiNBO4 ceramics were studied. The experimen-
tal results indicate that complex doping is more efficient in decreasing the sintering temperature,
preventing exaggerated grain growth and improving the dielectric loss of the BiNbOy4 -based ce-
ramics. This complex doping BiNbO4 has more homogeneous grain size and higher density than
that of V,05-doped one, and their microwave properties are €,=44, Q=2000(3MHz).
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