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Deposition of Bai«SrTiOs Thin Films and Electrical Properties with
Various Materials Top Electrodes
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(Choon Bae Park - Deck Kyu Kim - Jang Bae Jeon)

Abstract — Ba; «SriTiOs thin films with various ratio of Sr (x = 04, 0.5, 0.6) were grown Pt/TiN/SiO»Si substrate by

RF magnetron sputtering deposition.
by using a thermal evaporator.

Al, Ag, and Cu films were deposited on Ba;«SrTiOs thin films as top electrodes
The electrical properties of Baj-«SrTiOs; thin films for various compositions were

characterized and the physical properties at interface between Ba; »Sr«TiQO; thin films and top electrodes were evaluated
in terms of the work function difference. At x=05, the degradation of capacitance is lower to the other compositions. As
negative bias applied, the specimen with Cu top electrode has board saturation region and low leakage current since

work function of Cu is bigger than other electrodes.

BapsSrosTiOs thin films with Cu top electrode, the dielectric

constant was measured to the value of 354 at 1 kHz and the leakage current was obtained to the value of 5.26x 107

A/cm® at the forward bias of 2 V.

Key Words :

1AM B

#2 W= DRAM(dynamic random access memory) 4
Aol oA BE ¥ nPAEI 27 gl wal ZAgAA
g A8t A EFE F/HATIEE A7 22s) gy
2 Aok FHEAd Mg g2 AgedE SrTios (STO)1),
Bai«Sr«TiOs (BST)2], PbZrTi, «Os (PZT)[3] S0 3 &
TH vk o] 7Fed BST & Ba & Sr 9o zAulE W
BAA 5 A& 22 FHAREALS U & 9ow,

LFS FHAME Fe FHAERSEHS AT Qo]

2%e wn e Azoln. BSTAHY wue 4u543
\_}S;QEE,;-]O Fazrg 9 AR} U5 THA o) Aen

Ir

Bl Az Bie weME #AE Wk Alzwyes
RF ~# ¥ #[24], Ion Beam ~3 € g[5], MOCVDI6] 2&x
Pulse Laser Ablation[7] 5] A}&52 ¢} wetsqEY
< Az B ope}l MW FF, W &x 23 &%
T & 279 UM g ZolE Holu UrHBI)
BST At utdto] b E 7|3 BEHS 2E DRAM
AHAE 2 AL EH7] HdaiMe A3 Az Heoe] nj9 =

<

o

& azoln, HRATL wue ATz WY TM
FE4E F30, AL PUI0) Pdlll], RuOs{12]
HO13] Fol F2 2tk 1 FolMNE Pt Holg 4

CEDEX BE - CEFIENE g - T
CEDER BT HH ISR MtHRg
CEDEXR EFHE AR HERE
$1998d 62 30¢

119999 59 149

E
B B

&
®
S om oo

410

Ba,-«Sr«TiOs, sputtering, top electrode, interface, capacitance, evaporator, leakage current

Ay B Y e §° #4563 eV)E 2

fr3ta glo] BST(41 eV)ste] ARAN £EF HE2L ¥4
st FHARE H2AVL LRHHES Y 5 Qo) @
ol Ab&H 1 k14l

oX

AHEAFE A7t ge) WE FHAF vUR Ao
Zagstn glom, AT Al Cu Pt Sof A -%
Reov, 2 AFARY Yy o] ME M)A EY

A= v deel vk, W. Y. Hsu 52 ’B‘- 3
=& BEF PtE AE3e 4o RF 29Hz2 2
FHFL e-beamo 2 FAE R AZTHE (111) Wiko
e dA 27 Ho Be] AT, o7 sty
g7t M gk g Bud v 4],

w2k, B AFoME BST AMetel wtebe) A Sr o) x4
Bl ¥3le] w wete) FHEAT FHAREYS BHE T,
A7t 27 2 AR AFAE S BST =2 Aol AW
EANg pHstaxt s

o

'-"E

12‘-$~_
rSL
e fUoox 2 roh ki

2.

nx

o ouy

RF magnetron sputter € AF£3tad Pt(150nm)/TiN(200n
m)/Si02(400nm)/Si 7| #$ell BST #ehg Az on =
FzAL 19 Y uig 2o A9E YL 99 BST
BAEE x #&2 SrCO; & (1-x) ¥ &9 BaCO; Bde
TiO: 227 111 & v$2 &4 E¢sto AzAHY. &%
B ARE 1100 T 9 2504 43ty sta® Algd &
Z1IE & 3 wtds 49 2 inch o Z8o 2o} 431 atm 9
dEez Jd¥sdct AHY¥Y BHAEE 1270 T 9o ez
3 AP EL 2FEAY. BAE AZA Sroo ¥L E 2



E:3 1 BST 2tn a2™M =2 Z& A
Table 1 Deposition conditions for BST thin films and top
electrodes.
Base pressure < 1.5X10-5 Torr
Working pressure 50%10-2 Torr
RF power 180 W
BST Substrate temperature RT
film Working gas r:02=8:2
Substrate Pt/TiN/Si02/Si
Deposition time 2hr
Pre-sputtering time > 30min
Top Base pressure < 1.5X10-5 Torr
Working pressure 50%10-2 Torr
electrode . .
Deposition temperature 150 C

of vtEb9 vle} o]l ZH3tA x = 04, 05 06 9 ¥y
=13 Pt 218 ¢

1
2E were AzSQT LA 4FA BST whe
T oA 2 NBES N, 2471004 GAe § 452
Nz 4RATS FANYD, 4P AFARAE Al Ag, Cu
g Agsgon, 2

=R 1—173 05 mm 9 H(dot) 322 A
5 AE- A o] A3t Hol
HEE N, 2974 500 T 252 10 & 59 d4asid
o

x 2 BST =fete] =M1 48MI3e 2§ S

Table 2 BST thin films for various compositions and top
electrodes.

Composition Top electrode Sample

Al BST-Al

BaosSro4TiOs Ag BST-A2

Cu BST-A3

Al BST-B1

BaosSrosTiOs Ag BST-B2

Cu BST-B3

Al BST-C1

BagsSro4Ti03 Ag BST-C2

Cu BST-C3
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Fig. 1 XRD pattern of BST thin films with various

compositions of Sr (x=0.4, 0.5, 0.6).
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Fig. 2 Cross-sectional SEM micrographs of BaosSrosT1103 thin

films for various top electrodesl(a) Al, (b) Ag, {¢) Cul.
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Fig. 3 Capacitance ratios for various compositions of BST thin
fims with Cu top electrode as a function of the
applied AC frequency.
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Fig. 4 Temperature-dependent capacitances of BST(x=0.4) film
for various frequencies.
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Fig. 5 Temperature-dependent capacitances of BST(x=0.5) film
for various frequencies.

M

(=]

33 48T

Im

BST =#t%t2] Sy £444] x=04, 05, 06 oA 4Fd=d ¢
Wk (+) A4S A o AFAZ wE FHARENE
ay 6 o Yetdd AHAYG A7 dgelMe
gkt 23k Aelol ojzA Hed, olAL 3 B MR e

1E-4

1E-54

Leakage Current Density [Alcm®)

200nm-8ST
Capacitor area
1.96x10°cm’
1E-6 v -1 L IR S o v v L B
-1 0 1 2 3 4 5 6 7 8
Applied Voltage (V]
23 6. Sr =Mulof WE Cy 4FTIE o8 BST o &
wer ME-FY SHIY

Fig. 6 Leakage current densities as a function of forward bias
voltage for 200 nm-thick BST thin fims, which are
deposited for various Sr compositions (x=0.4, 0.5, 0.6).
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Fig. 7 Leakage current densities of the BST films{x=0.5) for
various top electrodes.
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