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Abstract

BasNaNbsO;52 orthorhombic tungsten bronze ZA-FZE e ZHHAZA, 449 %% LiNbOzo| »]
3 S5 v APJASF A JElE Aoz deiA dov, =3 FEHUNS 2d, AH, FRAEHE
GER . gt B dFodA e o8 AhdA el vste ddidom iFst ¥ o] Fo]% BNN ¥uhg A
el BAlE AbEste o2y Bz FAUE AEdd Az on, Ar/0: EH7IA F2E BNN v
g 293t 2 g BEAAE nEIL, oo wE HY|H S49 wHE dHugdc A7 AlgE s)He
Pt(100)/Ti0»/SiO0»/Si(100) ollew, ol 2R Bz ZFHA B oY AUAE 0~400eVE W3t A7)
o BNN 2ehg F38 § QA3 BNN o2 drjd E42 MFM 23 sgiAee gz iz
st ZHA 549 dis) ARk
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1.A B A5 Jtd B old HAFHEAL] 53F 5
Aoz wanEHm gt EF TTBAE X &
A F7HA 74 Bo] AFd AfA AHEE ABOs delA EAS GAsA WY F Yus A
perovskite +x& 7}A PZT, PLZT, PT, PMN 4 A7l 2 MBS ENS dgsA 2B 5 Yo
BaTiO; 5°ltt. ©]& ABO; perovskite T+&& 7} g oulgd, o ZEEe TTB F29 42 =
R AR il Zﬂif“: A3 AALRE 7]‘3?\%0‘15 Ba:NaNbsOys(] 3 BNN)S AFeolAl mm2 & 1%
E70tn dAREEAY, AR, ¢¥Y, 24T of 43 orthorhombic %9 Z&d H& o]
FeR 248 A2 Y7} A eld.  EDPbE gy pNNe we way Bad, WsBeE
e FHAA Ags 2 B4 #Ydd Ey 4 ARz Qe Aoz deid o, BNN @
Al o]-&Hoistct. a8y PhA AHAA Age Aol AL C-%3 FHaAs wagozw upe
DA 33 A9 = glow AZTAT HYSH o youc/em?, HAASE 512 TAA Aok [2]
71 A9 =49 EFdgdel ABHA EAZez TTB FZ= AABHAS 7|22 &4 o R0

ol o8 @ AMMEZR Qs PhAl ZHAA gyt dez At a3 oA BY 59
AEg dAY £ s BFARH AZS AER )y o) A2 ¥l A C, T Bl 9w A
71 fg =¥o] dF HIAFE FHLR MM 7t B2 Aelek 30719 AAZ ooy glow
&3k 71 RS on FueldE RE ATIE (41, (A2),(CuB1BDORSE  HERE & itk

AT vk PoA HEEA HBEE AT Al as C DL D2 Adde Az GE Be|fos
F d¥ FRASZZE tungsten bronze(ed TTB), Bux w= 943 A9 4 Uk Niobate
pyrochlore % layer 722 #¥E So] glon o tantalate®) 79 Bl ¥ B2 site= Nb> U Ta¥ =
T TIBY std2e 99d #4, ¥ R 2A5 923, AL A2 C sie5e FBIEI S0} @
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Fig.1. Unit cell of TTB structure projected along
the ¢ axis.
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a3y, B dFoMe AFAA d3d Hol gle
o]yl RHB=z ~HEH(Jon Beam Assisted
Sputtering Deposition;IBASD)H S ©]&3led BNN
wrakg Alzstgch IBASDR S o] 43 BNN uhgt
9] A=A Bz oW dyx|d WIE F4H,
Ar/O: #917]14 F2tgl BNN dreto] oigh 243}
2 g 548 nEsH

2.4 E

2 Ao s et EH 24U BaNaNb:Ois
o n9RE 48 F 9de BalBNaOQNbDOMk At et
9 gHlE AIEEATB]l. F3EA oW ouAs
1000eVZ2 1A slgey FaA4£rE= o2 dn
o] Wizl =4 9t FAEEE oW HARE
40mA°lA 19mARZ W3t E Ao 50A/min A 22
A/min2 #3 g EldA] IBSDY % IBASD
Ho &2 BNN =29t AMzAIY §3F 27& HAFT1
dct £3] IBASDYH o Z F3HA] BFE ol o
3t Fg S golry] HAs B2 012%_" o W HH9E
0V~400VZ w3l AZHg FEAANE FERE T
wel Fge dute] FAE A7) H?SH IBSD® ol A
© 1712l A 3A1ZE7EA] ®istE F9lew, IBASD

Hol A SAIZte R 1A%tk BNN gute Z3
T ZAAE 8 FERE ol&3ld9 ey Ax
27)olA oldd L stglvh. AzRE wete] AA
A4, FA 2 uAdTRE XRD(Model:
D/MAX-2500, Rigaku Corp., Cu Ka radiation)¢}
FE-SEM(Model: $-4200, Hitachi Ltd.)& A}&3
of BFReY, FAH4HAF, P-E hysteresis 54
@2 A2 " A]H|L ion beam sputterE o] &3}
o} shadow maskZ Pt ¥ ZAFE& L2 Keithley
617 electrometer, Sawyer-Tower3]Z(Model:
RT66A, Radiant)& o€ &A31d)

Target BaisNaosNbs014.75
Substrate Pt(100)/TiO»/Si02/Si(100)
Base Pressure 3.0x10°
, IBSD 5x10°* torr
Working Pressure IBASD 74107
Main Gun
Discharge Power 410V, 0.15A
Main Gun 1KV, 19mA
Beam Power
Main Gun
Accelerator Power 0.1kV, 0.8mA
Assist Gun
Discharge Power 400V, 0.25A
Assist Gun 0~400V, 0~6mA
Beam Power
Deposition IBSD 400C
Temperature IBASD R.T.
Deposition time IBSD 1~ 3hours
v IBASD Shours
Ar/02 2:1

Table 1. Dcposition condition for BNN films by ion
beam sputtering and ion beam assisted sputtering

.24 % nE

3.1 2439 &4

a2 2% Pt(100)/Ti/Si0»/Si(100) waferel IBSD
How Za&ETE 2o Az BNN 2utg
XRDEHEAE S BH5E BHolFa gk F23F A4
37 700CoA 3085 EHY sHgd, T3
£x7F ¥&  HA$(G0A/min) TTB  FZ(Ref.
JCPDF#86-0739)8] 24X & sz, o]zl
BaNbzOs(Ref. JCPDF#14-0027)7F @& =l wd
FAEE7E Y GoldSE TTBY AAAYE Z*
A FhE9d. SAEEE 22A/minZ =8 A §d
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Fig. 2. XRD patterns of BNN thin films prepared
with different deposition rates on Pt(100) coated
silicon wafers by IBSD method.
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Fig. 3. XRD patterns of BNN thin films prepared

with diffcrent Assisted ion beam encrgy on

Pt(100) coated silicon wafers by IBASD mcthod.
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Fig. 4. SEM micrographs of BNN thin films
prepared with different deposition rates on Pt(100)
wafers by IBSD method: (a) 50A/min, (b) 38A
/min, (c) 22A/min, (d)cross section structure of
film (c).
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Fig. 5. SEM micrographs of BNN thin films
prepared with different Assisted ion beam anergy
on Pt(100) wafers by IBASD method: (a) OeV, (b)
200eV, (c) 400eV, (d)cross section structure of
film (c).
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Fig. 6. D-E hysteresis of thin films prepared with
(a): different deposition rate on Pt(100) wafers.
(b): different Assisted ion beam anergy on

Pt(100) wafers
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Fig. 7. The current-Voltage characteristic of BNN
thin film prepared by: (a) IBSD (b} IBASD
Method
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