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Abstract - Ferroelectric BissNdosTisO1(BNdT) thin
films were proposed for capacitor of FeRAM. The
BNdT thin films were grown on Pt/Ti SiO»/P-Si(100)
substrates by the RF magnetron sputtering deposition.
The dielectric properties of the BNdT were
investigated by varying post-annealing temperatures.
Increasing post—annealing temperature, the (117) peak
was increased. An increase of rod type grains of
BNdT films with increasing  post-annealing
temperature was observed by the Field Emission
Scanning Electron Microscopy(FE-SEM). The
dielectric constant and dielectric loss of the BNAT thin
films with post-annealing temperature of 700C were
418 and 0.37, respectively.

LA B

HT FUE ARFAIY dHe] FEERE o|Fo]
ol wre} Aivl Az 42335, YA Fo 5L
ZHe FeRAMOl oigk @7t 3] ol fojxly gt
") F851 Y= FeRAMS 1T-1ICE2 &4 DRAM
B FzEcA g & 709 Transistorst & 7Y
CapacitorZ ©o]&%oiA gt

HBA7A] FeRAM AZHE A% fsiAle] BF FolA
HEZBAFE ARERE zbe PZT(Pb(Zr, THO)[1])9}
Bl AR A ZAPTZRE Y SBT(SrBiTaxOg)[2]0] #3t
A7l gdstA AgHT oy, g8 7kA] dellx &
Aol AMAHL Atk PZTE ASHe] HEHA I
z28a-oe] wAEe, SBTE Iz EAo) |3 EAS
FAANAOY, =L FHLEY AFAgez QA3 Am
o] @7i7h ol AFY Wt wolAle AAHQ
9Hg Bolm gk
olgig AMBe GHE FEy) Y39 A2 2 @ F
¢t BLT(Bis xLaxTis0)(318l= A59 d77F SLsA
AP, =} BLTY A7 F7k @4
Lanthanide A|¥9¢] Xjgo] @43A A= Uth[4-6]
2 AFoiMe e ALY RHAR e U=
BLT AgolA Lag Ndoez A 8sled MFM 7NA g
FZ2E AR, FIAg] wg 72 B4 ¢
frA 5ol disl ARSI

24 ¥

2.1 BNAT ZHR A uioto] M=

¥ JYOINE BNT 9ete] 3¢ S84 RF
WEE AWeY whge AHSsrd 50008 J]BeTA
Z2rstdch BYT 2 229U8 2 BOs(Ex 99.9%),
LaOy(EE 99.9%), TiO(FEE 9.9%) E2-& & 240
B30l W ¢ F BAIEA oYL= LT Hzao}
2 olgslel 2UL WAL BF A Big Age

225 BixE 15wt% HYH7) sgch £F £4%
ANBE UNDFS AZ F F 5wt%d PVAE A71s
of gFo} futel Wol EF B obg 750004 2
APt 8k & 100meshe] AME AXE stgiow,
258 FH8@=2 inch)o] ¥ 08 tond 713 43t
BNAT AL A&y 53} A 27] WA (base
pressure)&  1x10 *Torr  olslgonm =g g
1x10 *Torr2 $A5%ck. RF Q7 AFe sowz 23
393, Ar/O, B¢ vlE 412 §A3F. 23 238
E 19) Jelgglct. 22 BNAT vete d7|2 & o)&
A ZFoA 600tA 70007HA] 1082 g2 s
719 FA EAY &AL 939 PYTYSIOYSiY 7)
B2 ALEslga, EEE AAE 98l Three Chloro
Ethylene(TCE), ¢}4E, ogg, ol AA FHT
(D.Lwater)Z o]&3le A&stich

# 1. BNAT wtete] 22 22

Material BNdT
RF power 80W
FF N lhr.
N8 e 5001
718 A 80mm
E4BA/O) 20scem/Bscem
z7) AFE 1x10 ®*Torr
A9 AI= 1x10 ®Torr

2.2 BNdT Blate] EM B4

BNAT Htete] AAAQ Hr7EE A8t XRD( CuKa,
A=1.541A)8 °]&38ld ©—20 scan mode® 274&}
4ol 28]z FE-SEM< oj&3] BYT #tete] mla 7
Z %2 BEd g4 o2 FPY ¥4 A% 5L BFE3}
o alpha-step?}t WaPet] FAE A3 A

dhate] sfsiAlE EA4E Hrislr) $18td DC 298 F
¥& o]83e MFM(Metal-Ferroelectric-Metal) &8 €} ¢
ZEo] imm¢ Pd 45EAFE Ao, HP 41HA
& o]&3td {FAHAEF] FHEHE FHIPe,
Radiant RT66AE ©]83ld o]gJ4& &AsAT

=

a9 12 F£948) %o & BNAT #Hehe} XRD
g3 He-g vehdch o]A& BLT 4ute) s siwix
v 5" HEde yehile A8 Hol BTO wete)
Bi 32 wAsly] 9§ La 947 Nd2 & 2@8EHY
S-S ¢ # Uck(7] BNAT 2 3dxg 2571 &
Fell wel (117de] 4ol doidhg & 4 U &

b

.88 ¥ 0

N nl
0 gio

- 1829 -



g 70019) FdAel exdME (11D,20059 ojx4
9] Z7b7h Jehgrl o] AL A7H EAA o) Aol
213 §-382 A3 2 /FFH &4 Hoo) IS £
ANeg AzrEch £3 7000dAE R 99 Foiz
Q% (117) H29 olFo] BFEC) oj]RLE Ro}l Y1
igg 712 Q18] ola4de] Aol vk | Aeg A

Intensity[arb.unit]

N :
20 30 40 50
Diffraction Angle[20]

a8 1L FEME  exd @& BNAT

XRD 33 #g

pEe

39 2 ¥9xg 2% wE BNAT utete] ¥4
Aboltt, duhael BTO AEY datelA (117439
Aol vebd A9 WEY graing Aol vehdc)
o g8 vk BNAT #feh ®£8 50009 79 &58
Qe A AU g YA 43 Ego] BAHA
o FEAg &7t $74Ee) w9l 299 grain
Aol yend. ey dytdez gEy @@
grain A% BAbol veh}x gt} olAe Fe 3
el AlZre g Qe thdk @& grain A%l 7% A
o2 Azrdc

(a) OC

{c) 6507 {d) 700t
2 2. g8 250 wE BNAT 4ol W

29 3¢ IMHzA Z9% BNAT whetel £ A4s)
#3 €0tk $HEL BNAT ¥ote] 7242 4o
Fstel 7000e] FAHY LEANN & e YA
o} elRe (W) 4] AL4S §2% qol A
Ar A deim 8 &4 ge paddE AL

yehla gich

o £
(4
a0}
400 | 07
360 |
§ ®o} 06 o
w &
g =2
o WL . g
£ —a-Dielectric Constant g
§ 320+ | —e~ Dielectric Loss o o5 o
2 ]
Q30
o
=T / 04
260
— L
T y 7/ Y T
a 100 800 700
Post Annealling

39 3. IMHzel A £ % BNAT 92t #3 459

#3 &4

I
< 2k
8
Q
2 1t
c
s
g
= o
3
o
o
At
2
3 x L PR L
-150 -100 50 0 50 100 150

Electric Field(kV/cm)
¥ 4. 700t A < 22]d BNAT Hhete] o34

a9 45 700tA FE N BNAT 2he] ofg%
dolct 5vel Mg EAE o ¥F B ge
luC/em’@ Z& gro]l 25T o)A A7lZ Fgy
2 918 A 2FA A9 pinning B33} 70008 FEA
g &z FAHF FUNEe o)At Aol o BEsid
olgZ el Felol T2 gF BF s e Aoz
Azrgc} w§ ol#@R Mol ‘Imprint’ 8Atel #AEY
t} o}ZA2 grain boundariesd} vretsl AZite] AW
g HA4o2(g] EY4NF graing AFFY AWMLY
AfAAge] A 7118 Heg AyHch

44 B

E AYdAMe RF vlIYlEE AHEy Y& ol&d)
BNAT ¥juhs ZF3glon], FgAe] 254 & 33
E4 2 #3 A0 A =AM

1. BNAT #ehe 2982 X571 22489 gt 1
wrekel A2 el Ath

2. 34918 &x7F F7tgel wet grain 2717 71
Fgoo, swofy A dAde] Jeud

3. 1087 700004 % AE)g BNAT dhebel #3
&3 fHsde 2z 418 037 ot

4, BYHEF grain A%l we} BX3E o]F o]
Bi20e=

- 1830 -



& a2 8l

[11 Bo-Ping Zhang, Takashi Il Jima, Gang He and Norio
Janada, "Preparation and Ferroelectric Properties of PZT
Thin Films Using a Chemical Solution Deposition
Process”, Journal of the Ceramic Society of Japan, vol.
108, pp. 299, 2001

[21 T.Li and S.B. Desu, "Fatigue-free SrBix(TaxNbi-x):09
ferroelectric  thin  films”, Materials Science  and
Engineering B, vol. 34, Issue 1, pp.14, 1995

{3]  Kyoung-Tae Kim and Chang-1 Kim, “Effect of
bismuth excess on the crystallization of BizxslagsTisOn
thin films on P/TI/SIO¥/Si substrates”, Microelectronics
Engineering, vol. 71, Issues 3-4, pp.266, 2004

[4]  Hiroshi Maiwa, Naoya lizawa, Daichi Togawa, and
Takashi Hayashi, "Electrotechnics properties of Nd-doped
BiTisOi films: A candidate for lead-free thin-film
piezoelectrics”, Appl.Phys.Lett vol.82, pp. 1760, 2003

[5] Uong Chon, Ki-Bum Kim, Hyun M. Jang, and
Gyu-Chul Yi, “Fatigue-free samarium-modified bismuth
titanate (Bis-xSmxTi3012) film capacitors having large
spontaneous polarizations”, Appl.Phys.Lett, vol. 79, pp.
3137, 2001

[6] S.W. Kang, SW. Rhee, "Yttrium-substituted bismuth
titanate(Bis-xYxTisOy2) thin film for use in non-volatile
memories”, Journal of Materials Science: Materials in
Electronics, vol. 15, pp. 231, 2004

7 Kyoung-Tae Kim and Chang-Il Kim, “Effect of
bismuth excess on the crystallization of BizxLaosTisOn
thin films on Pt/Ti/SiOy/Si substrates”, Microelectronics
Engineering, vol. 71, Issues 3-4, pp.266, 2004

[83 Seung bum Hong. "Nanoscale Phenomena in
Ferroelectric Thin Films”, Kluwer Academic Publishers,
pp. 14-16, 2004

- 1831 -



