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Abstract: We investigated the physical properties of stoichiometric and non-stoichiometric oxide doped
complex perovskite, Ba(Zn;sTaz3)0s ceramics and their impacts on the microwave dielectric performances

using various characterization techniques such as X-ray diffraction,

scanning electron microscopy,

transmission electron microscopy, and network analyzer. According to the measurement of lattice constant
changes, anomalous lattice volume contraction of ZrO; doped Ba(ZnjsTaz3)Os; sample only showed the
dielectric quality factor enhancements, which was due to the lattice volume contraction as well as the 1:2
B-site cation ordering. In addition, NiO doping was useful to the stabilization of temperature coefficient of

resonance frequency.

Keywords: Ba(Zn;sTaz3)0s, Microwave Dielectrics, Nonstoichiometric, NiO, ZrO.

.M 2

A AHEEHT dE IFR FH44 ZHo=EE
(Zr,Sn)TiOs ©l9lel AzEldl Ba*s} Sr*, BatEdl
Mg”s} Zn* 59 27} o3 Nb”'¢ Ta”' 59 571
o] o] 12 v &2 EAdtE AY(B*15B” w0 FH
9] B3 HFEI0E FFPE tEHY FHFX

a. Corresponding author; joosun@kist.re.kr

FolE 3}F[EL vlolaz2g {FAA AR FoAA F
AA47F vy 2n FAAFQH7F =oF 10 GHz
oj 49 wo]laZd UYJME o|f 75 RoF
g2iA o vlo|ZE2d g9 SE FHASAHLS
273 U BAE geol29 T3} o3 Zeoln MOH
o] AsEE HUPsleE A% oy @ wAste AE
1% 4 Ao}, Ba(ZnysTazs)0:9 Ba(MgisTazs)0s
o] A% A [1-7], ZrO, £ NiOE #H7t3h



956 J. KIEEME, Vol. 24, No. 12, pp. 955-961, December 2011: K.-D. Nam et al.

, B2 2ALEA Y3t THeste 7 E
l TZE 4& F 39 vlolazg digeA
T FHAELES ZAede L7t g
Ba(ZnisTaz3)0:0 A7HEAE =98t AL 2
A F 7HA7F ok 1A 3344 (stoichiometric)
H7hes AzlEl et Balgle]l #58HA o|F dol2& H
7hete ez A A U Foley ZA¥E FH
& g o] dolg Folo] EAsA ¥ oA
BAE AT F dde FHel A ¥y, v 348
%274 (non-stoichiometric) #7}= ¥l F o2 AR
2] & A2 BAE g o]F Folg FHIlste W
HozA Aa YA dad Folo] nEFAE
dolbe 2% 24 F 42 EAse oAde
A4 Hx Ao meEt AZAzAR g8d9E
30 itk Y EHORE HIG AFEI o
29 Tamura 5 [81& BaZrO:o] 7} F7184
E AT Fobel W FAAST 4L =33
™, Davies % [9] BaZrOz°] #H7l%o] 4R F o]
QA AS TE3 delrt doju FAASFA dFe &
o Hudtn g, ¥, v SIFEH Hrke B1
£ H9 Yang ¥ (10,1113 Kim ¥ [12,13]& F24
F P4 YRR Ux37 fEez RuE

o

a8y, AF7AA A7 FEYEH Hhe v
A A7 4FS Aol W3] T
7hetA] @ H7MEe % FHAS5AH wsE 1
g Aol el watN FAAT FAY o
2 9E, o|A4, Zn0 Y, 733 F 94U 8AL
A& e AAod £ ATFdME 713 B
AE == ZrO.9 NiOZ Ba(ZnisTaz)0s0ll 371 o
et Ed 2L v GEHOE 747 HUR F F
AEAQ 9 AATZ Yol H|L HrHFPo 2N 5
g FAEHE F1E 5 e ASMEY A7 34 &
AR A vk AES] ZHHA HHFEHIL
AR HE A5 F4 Qe o B B
o] 7hedte] FF uvlojaZ {FHAY EA
g ol & woled 7| 4 A& Aol

2. &8 WY
29 EF2E BaCO; (999%, Sakai, Japan), ZnO

(995%, ¥Uolqd, Korea), Ta0s (99.99%, Jiujiang,
China)E AHE3stglen H7MA=Z ZrO; (99.8%, Tosoh,

Japan$} NiO (995%, Sumitomo, Japan)& AH&3t$
o 489 HVMAE & vl 2A FFF F YSZ
ball : 54 : 22 =5:1:1¢ F4 °v&Z 24 h
ball milling3t 13 &% 2 w4 F, 100CTAA
24 h Azx39g. Adxd BT 1,200CoAN 343
o FFAsa, TYT Yo 23 £ F A=
. dxd BT fEdA 24 F ANE
3ttt 222 150 MPad] ¢gez 457ty 49
3lggen 1,600CA 2 h 22389

22" A9 vH =2 SEM (scanning electron
microscopy)¥ TEM (transmission electron microscopy)
& o|#dld FAsFET TEM &AL 8 4228 Al
HE FIB (dual-beam focused ion beam)E ©@H& A
2tste] AZsioh AZAA S 2FFE 2 AW 234
o EA #F5E FU3r] A XA JHEY (x-ray
diffractometer, PW3830, PANanyltical, Netherlands,
CuKa, A= 15405)0¢ 33ttt 229 vlojazs
FrHA5AS network analyzer (R3767ca, Advantest, Japan)
& o]-83l9 Hakki-Coleman'$ Courtney¢} Kobayashirk
7} B HP=ATY (post resonator methode) 22 =
Astsith. F4 Agv TEys B2=rt AAE de] 33 F
T4ot 3 dBONS] IEE 2ate) FaR

3. @ % 1@

Ba(ZnisTaxs)03 22 AN Z+2ke] H7tAe F57
St 2 A7t wE Ux usel A AR wzE
£ 1o At YepAe. 7] v]sFEHA
A7tel &% F9FE vA Hristna FAE HAA
F ZrO¢ NiOo| thste] z+zh 88t 7t 3
B8t BaZrO; 2 BaNiO,E H71E Al¥E A 233
o. 38t¥Ed H7HAIY BaZrO; ¥ BaNiO.& 7t
g AW B, HERFEHLZ AU AH v
st £2Z9EVH ¥ AL AT  9ld. ¥4,
A BFE 4] HIHA ¥l T/ Wt =
7b F748k 2 A gdtEHs e Bdn F,
setFe 7kl ZF H7HAY 28 odto F
Aol A ded g9 AA3pEo] HEEEH Lol
H3lo] diHoz Hol 2AxA=H o] w4
ARHLE olvjste ez godd. 23y H7A
8 o] AEHor F7tY BalZmsTas)O: A2 Wi
LEFEE A3 24 T FA9 olAde] AW
EAEHA HE AR olF, AFZAZAY 7S ¢,



A7) AR 23] =5A], A248 A12F pp. 955-961, 2011d 129: 449 S

957

Table 1. Physical and dielectric properties of Ba(Zn;sTaz3)0: samples sintered at 1600C for 2 h with the various

oxide addition.
Additive Relative density Dielectric Lattice constants (A) o
(mol%) (%) constant a c
0 9238 30.0 57918+0.0006  7.0932+0.0016 1.2247
NiO
2 97.0 305 5.7887+0.0008  7.0908+0.0021 1.2249
4 983 310 57873:0.0008  7.0874+0.0021 1.2246
8 %9 306 57850:0.0010  7.08680.0025 1.2250
BaNiO,
2 876 324 5.7887+0.0008 7.09060.002 1.2249
4 947 315 57866+0.0009  7.0870:0.0023 1.2247
8 9.9 330 57816+0.0005  7.0818+0.0011 1.2249
70,
1 97.6 29.3 5.7891£0.0009  7.0902:0.0023 1.2247
2 974 29.1 5.7918:0.0008  7.0936:0.0019 1.2248
3 99.6 30.4 5.7944:0.0007  7.0999+0.0016 1.2253
5 95.4 30.0 5.7978+0.0008 - 7.1025+0.0019 1.2250
8 95.7 30.3 58017+0.0008  7.1107+0.0020 1.2256
BaZrO;
1 865 31.3 5.7936:0.0006  7.0967+0.0016 1.2249
2 87.0 305 57958+0.0009  7.0991:0.0023 1.2249
3 85.4 30.7 57970:0.0009  7.1007:0.0023 1.2249
5 823 313 58003+0.0009  7.1068+0.0022 1.2252
8 944 31.2 58042+0.0007  7.1084%0.0018 1.2247
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Fig. 1. Microstructures of the 2 mol% (a) ZrO; and (b)
BaZrO; added Ba(Zr3Tay3)0s samples sintered at 1,600
for 2 h.
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Fig. 2. Changes in the cell volumes of Ba(ZrisTazs)03
samples doped with stoichiometric and nonstoichiometric
oxides.
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Fig. 3. Dielectric quality factors at 10 GHz of the
Ba(Zr15Taz3)0: samples doped with stoichiometric and
non-stoichiometric oxides.
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Fig. 4. (a) TEM microstructure and (b) electron diffraction
pattern of the 1 mol% ZrQ; added Ba(Zn)zTazs3)0; samples
sintered at 1,600C for 2 h. Pattern shows the 1:2 B-site
cation ordering.
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Fig. 5. Temperature coefficient of the resonance frequency,
1, of 2 mol% ZrOy- and NiO-added Ba(ZnjsTazs)Os

samples sintered at 1,600C for 2 h.
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