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The Structural and Dielectric Properties of the PZT/BST
Heterolayered Thin Films with RF Power
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Abstract - The Pb(ZroxTing)Oy/(BaosSros) TiQ; [PZT/BST] heterolayered thin films were deposited on Pt/Ti/SiO»/Si
substrates by using the RF sputtering method with different RF power. The PZT/BST heterolayered thin films had the
tetragonal structure of the PZT phase and BST phase. Increasing the RF power, the intensity of the PZT (100), (110)
peaks and BST (111) peaks were decreased and the intensity of the BST (100), (110) peaks were increased. The
thickness ratio of the top layered BST thin film and the bottom layered PZT thin film was 2 tol. The atomic
concentration of the Ba, Sr, Pb, Zr, Ti atoms were constant in the PZT thin films and BST thin films, respectively. The
Pt atom was diffused to the PZT region in the PZT/BST heterolayered thin films deposited at condition of 60[W] RF
power. Increasing the frequency, dielectric constant and loss of the PZT/BST heterolayered thin films were decreased.
The dielectric constant and loss of the PZT/BST heterolayered thin films deposited with RF power of 90[W] were 406

and 3%, respectively.

Key Words : PZT/BST Heterolayered Thin Films, RF Sputtering Method, RF Power

1.4 2

dgdste] WA we Y slEe dAde] oFoAm

em, olela vl&el wddd AAAATE u% Y o
A9, & AR LEAAA G A 2 F

o]

ol
AAAE % DRAM §ol vimel Popl iz 71Ee] 4
e 4427 AdRsz gAste B Ay 9% &
Yool Be 22 FFsa Yekil]

FRAA ABaE pe fAE 2 Re Faede 7
A3 Qe BFUEE o] 4% DRAME datda AR ® o

olviel hysteresisit-d-& o] €3 FRAM (Ferroelectric RAM)
nERY MR AzE S4str] i ATl ghvke] Y
Ha gtk oleg 4A#dA AE FoAx PZTH 76"°‘
Zr/Tig] zzAlnlo] wiel chaksdl =77 548 vbehvio] -
’:‘l"i Doy Bhha, obd HAAERY &fo] 7t

)

N Ok
—

\4: rX P otr rN
ﬂr‘

W, e RFEL FUE BT Qo) WA wa e
<o) el e el add S B
e Rde] meh e PHAR 9 vdsel wE we
U BA BTA S obARA siAstelob Sz we 84

3 xgsla gl

%3] PZT9 49, Pbe #el & A3
4R AxRITHG #Heq T

[
of FAHE Xz glch

oA EgR

E-mail :

T AR DR LR

*  E@H EAKER
wx E@E  JEH AR
LN R G0 - B AN
HZHT 2004
#8581 2004

RF Powero] g PZT/BST

DXARE CETHR AR LR

1sc3787@explore kw.ac.kr

WRH T TR & -
W AR CAYVRE 2obE - T
84 31¢
11¢ 104

o
opY
o
g
2
1
4
2
¥
0
]
in
0x

#Hze= ol s
of el B AF7F APz QUrk[2-8] oY A+
AEEA = BTAE Algtesrt glos], wreste] BE o
# AAELS yehln grk e olad ARdA A
£ O ARAT E2F 2 A3 AW 540 o

24 0 ANH BAel @e JdBe

EARE AR A vpe) -

‘E‘=4‘I
do
AR 03

FEERe 94%7}

XN

52
=
>
2,
of
of ¢
£
2
o
o)-
r.:]o 2
0' i
._O‘L
2
2,
)
)
St
2
2]
[}
o T
~
p——3

& ml:;— BST wohe ppustos

al
w8 RF sputtering methodZ

uk o] &3t A z3tAt o]
§ PZT/BST 01‘5" BekS rf power® ©eldto] AFer &
upuke] pz oyl GAEAde dia] zAEt, vIAHEY s
AE 9o Ee] & }%4 ) Amme 4715 Wal n
%aaac}.

2. 4

el

2.1 0155 utere] M=t
RF sputtering methodoll  AF23}71 9lsl WA Ph



BRBE ML S4CE 1R 20055 1A

(Zros2Ti0.48)02%F (B'dooSroq)TiOz S YA Yg o] &8
o AzslFel SHEAZE Pb0(99.9%), ZrO=(99.9%), TiO:
(99.9%). BaCO3(99.9%). SrC03(99.9%)& AH&stgon, zz
Pb(Zros:Tioas)03, (BaoeSros)TiOz /4ol wpel H ek

Aol A odYsE A23ol BE ol gsld BYUE 2
AZEES Fstget. BEE AEE 100To A 2AHEQ
Az & F, PZT 9 BST & 7tz 700°C, 1100TCoH A 2413t
St 1 dAgE shHch 1A EHEAE A Eo} 3wi%
PVAE #7lste A=z &9 £4¢ F 100 meshd A=
AA71E st o AEE 958 88®W=2 inch)dl
AAAH(08 ton)S 7tsl AF 508 cme ¥%E PZT, BST
AlAg WMEYCD AYEE ANEE 77 1200C, 3AIHPZT] 3
1300C, 2A1ZHBST]o 2 221 €AeE 3tden, ¥AL o
ul FAA sty ojsh 2 el Az FAE ¥ 1
of ek

r+; r-im

Lﬁ ar

PbO, ZrO; BaCO;,
SrCO;, TiO:

|
Weighing

| Mixing & Grinding |

|

Pb(Zros:Ti0.48)Os,
{BagsSro4) Ti0s

Ball-mill, 24hr.

| Drving | 100C oven, 24hr.
. 700°C 2hr. (PZT).
Calcining 1100°C 2hr. (BST), in air

|

|  Mixing & Grinding |  Hand-mill
[ MeEhing | 100 mesh
I For:ming l 800 [kg/cr] ¥=2 [inchl
Sintering %g%% g}i g]l*;g’ll‘)) in air
Pb(Zro,sz’I‘iO_m)Og,
(BapeSro.) 1105

8 1. Pb(ZrosaTioss)Os, (BagsSrea)TiOs EFUS MZE X
Fig. 1. Manufacturing of the Pb(Zros:Tips)Os,
(BapsSro4) TiOs target

© % RF sputtering methodE o] &8}, A+
2A o2 HojglE PYTI/SIOVS 713
Aol PZT/BST ¢l%% 2ot AFsHey, 3HFzHLR
B OA/O: 9 H1E 80/20, £FHUAL 1x10 [ Torr}(PZT),
1.5x10 [ Torrl(BST), 71 ¢ %% 150CRE st9th. RF Power

AZT EPANG
BAZ Pt o Ti B3F

¥ 60. 70, 80, 90{WIlz w®iststd PZT/BST ©l%% 24&
Az FUSHE 2AS/ e wg gy Age

21 Au¥® metal mask 2 thermal evaporator® o] £ 3}
Z a3t} o)atel ¥ S E 1o el Act

x 1. PZT/BST 0| &5 uiate] 3 =A
Table 1. Deposition condition of the PZT/BST
heterolayered thin films

Target PZT(52/48) BST(60/40)
Substrate Pt/Ti/SiO»/Si
RF Power 60, 70, 80, 90[W]
Ar/Q; 4/1
Substrate Temp. 150T
Sub.-Target distance 80mm
Deposition Pressure 1x10 * Torr 15%10 ¢ Torr
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Fig. 2. X-ray patterns of the PZT/BST heterolayered thin

films with RF Power
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Fig. 3. Cross-Section SEM photography of the PZT/
BSTheterolayered thin films with the RF Power
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