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Alteration of Internal Stresses in SiOz2/Cu/TiN Thin Films by Synchrotron
Radiation due to Heat Treatment
Tatsuya MATSUE*!, Takao HANABUSA*2 and Yasukazu IKEUCHI*!, Kazuya KUSAKA*2, Osami
SAKATA*?
*INiihama National College of Technology, *2Faculty of Engineering, Tokushima University, *3 Japan
Synchrotron Radiation Research Institute/SPring-8
Vacuum - vol.80 - 836 + 20064},

Residual stress is influenced by the undercoat layer in a multi-layered film system. The present



study investigates residual stress in SiOz/Cu/TiN film deposited on glass substrates. A TiN layer, as
an undercoat, was first deposited on the substrate by arc ion plating and then Cu and SiOz layers
were deposited by plasma coating. The crystal structure and the residual stress in the deposited
multi-layer film were investigated using in-lab. X-ray equipment and a synchrotron radiation device
that emits ultra-high-intensity X-rays. It was found that the SiOz film was amorphous and both the
Cu and TiN films had a strong {111} orientation. The Cu and TiN layers exhibited tensile residual
stresses of 220 to 350 MPa and 250 to 600MPa, respectively. Whereas in the multi thin-layer film
of SiOz (0.1 yum)/Cu (0.1 gm)/TiN (0.1 um), the Cu and TiN layers exhibited tensile residual
stresses of 400 to 570 MPa and 570 to 930 MPa, respectively. In addition, after heating at 400 °C,
surface swelling formations, such as bubbles were observed in the multi thick-layer film. However,
in the case of the multi thin-layer films, there was no change in the surface morphology following
heat-treatment
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Thermal relaxation of residual stresses in TiN films deposited by arc ion
plating
Tatsuya MATSUE*, Takao HANABUSA*2 and Yasukazu IKEUCHI*

*INiihama National College of Technology, *2Faculty of Engineering, Tokushima University
Metalkunde - vol.97 + 1656 + 20064,

The present study investigates crystal orientations and residual stresses in TiN films deposited by
arc ion plating. TiN films approximately 2.0 um thick were deposited on a steel substrate. With a
bias voltage of 0 V, the TiN film exhibited strong {110} texture, whereas the dominant orientation
of the film deposited at -100 V was {111}. TiN films had very high compressive residual stresses:
-8.6 GPa in the {110} textured film and -10.0 GPa in the {111} textured film. These residual stresses
decreased with increasing annealing temperature and the reduction rate was greater for the {111}
than for the {100} film. The behavior of residual stresses in the {111} and {110} textured layers of
{111}/{110} textured double-layer film was identical to that for single-layer films.
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Modification of the temperature dependance of the dielectric properties by
the symmetry controlled superlattice thin film of BaZrxTii-xOs
Toshio Kawahara*!, Takahiro Ohno*!, Atsuhiro Doi*!, Hitoshi Tabata*!, Tomoji Kawai*! and
Takanori Hino*?
*IThe Institute of Scientific and Industrial Research, Osaka University, *2Department of Materials Science and
Engineering, Niihama National College of Technology
Jpn. J. Appl. Phys. Vol. 45 No. 5B (2006) 4484-4488

Symmetry-controlled ferroelectric superlattice thin films of BaZrxTii-xOs (BZT) were fabricated



by a pulse laser deposition technique.
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An acid resistance of (60-x)Bi20s3-(30+x)B203-10Li20 glass was studied by means of a powder

method. The glass powder was treated at 35°C for 30 minutes in 0.1(mol/I)HCI. The acid resistance



improves with increasing in the content of BizOs in the glass. The reaction product which is
analyzed by XRD is a crystal of bismuth oxychloride (BiOCI). The BiOCI formed on the surface of
the glass powder plays a role of protection coat which prevents the elution of the glass
components. Therefore, the acid resistance of the glass containing more BizOs improves.

IL.\E 1:1%
XAAZANLF7AA v FEERBAWLaFesSbi 2 EMEI DR
HEPHEt A Eik*2
T T P R R P T, 2 U T S AR R T R
HAMEEI S PUESCE PSS S 15MEHIHAS i 184E6 H24H
LaFeaSbizffl i 1c it e L 2B RICHEEA R — L I itk a3 xh=hrralf v 2 EL. Z DK
Z GRS A v F 7L RETEERS L 7., B3 o NPk RO, B XFREHT 8y — > LB
BREZHA L 72, EARMREXOBY TH 5, OIORHETOX A=A L7aA v 7 Tidaaitic
FEST, MICEA I NIRETH 2, @973(K) LAY D BERS IR T 13 BERs % il kah 4 & 72 b [E{L
BIETE R\, £/, A= An7aL v 7 L TouRBESHEICOVTIROTNORE TS FEICH 4
L%, QAT3(K) LT Ol FEHIFH T 1ZMA100hFARI D BUZEHIIMAG2hEA IO Z 11 &k D $10%DL /&
(s, TN, AAh=hv7uag 7L )RS HEcRokcdThrEEZONE, @
MAG2hik B O REFE 25013 10-5(1/K), EXRIuIEREFR 2013 K0.0437TH 5, T DffIE, itk 5 HI ST
W5 EPERREVEERM B E IR 2 L 23 SR ETIE R,

WE Et
EEEESEICLDI7IEZVLAGEDOHENEICEAT MR
WL ORF ISR NLR—*2
T T3 S P A R ORE, 2T i T S R TR
1500 HAMRELAE 2 VU E GG R 2 - 20064FE6 H
BREASONRENLEETH 27V I 2 2680 MEREES HIVIC, AIPEZ v TR 25T
DTINE & 'CrN i i % fZ R L i BEREE A 22 & 2> & WA O it T dp 2 ML AR 12D W T oM %
o7, ZOFEE, RD LI BARPBR O, WHORAIFZEL L TEEEMREOMMAKE <
IR O R A S IR D ADGA &R 2 ~ 4 f5FE)E (Ra=0.30~1.45um) KE R 2HA2H 5,
F 7o, A201 7B EADEREE D A CrNFEJE I 1 < BEDSFEE L 7o, INEERERFIE IS D W TR R O T
FRICE D 7V S =7 AEEIFN20~40% DURESGED R TE 7, £/, BELT 28541360
ZIREMICT 2 X )R IEZ REEICE > TE 72 b DD T DI ERER BN 2,

WE FEH
B IC &K B ENB I N -BEEEEDRENEE
gt B SRR AgR 1 H 2 IR &S
MU L A R AR B LA, R R RS LA, SRR AR R AT se e v & —

AL HAMBE S X B BRI ICBI§ 2 2 v R Y7 4 - 200647 H

AT TR, AIPTEIC X > CTIE A2 2L X ¥ - TINHIEZ BE b U < (3R LT L 225l v
P2 L 72 5A DK O IRES X OBREICIIREOZLIZ DWW TS 217> 72, ZDRH. XD X
BEEPE SN, (1) A AT L —T4 v 7RIk D AT v L ZAHMR TR S 072 TINE IR O #5 5
IRREIZ N A 7 A L-100V XTI LEC A, OVTIX{1 10} MM Z B T 225, -100VOEAICE W
THREEEIN0.2umD & ZIX{T10JE I E 2%, 612, BB L CHiTE — 27 oIk Y v — 7

2755 DODORGEIREBICZLIZERD S kv, (2) NA 7 AEHE-100VE X ROV T S 717 TINEE



OFRMTIEFr Yy 7Ly FDHERINLED, BFEENE 2212 b %20, Fry 7Ly FOEE L.
Vg E RS, o, BULBLIZE W TIEANA 7 AEE-100V, BEEHO.7umBL FIiZE W T, Eiwﬁil—f'#ﬁO)
Wi D3R T E %, (3) TINFWE DK G 1E, N4 7 A EEAE-100V T I1E£-10GPadh L < |
-8.0GPaD JEAEERAIGHDFAE L TH D, BULFIC X - TEBERIG L NV £ TRME NS, —7, {110}
B v B C L RRIRF L2 -8.6 GPa D HEMEIR A G S D3 FEAE L. BMUIRIC K - TR S 115 232 DFERIRIZ R,
(4) Hp 34 7 ZABHAECTING I 2 Bl L 2 B EOBRICZ 2 i g o 54 L3I Ul
ThHH, B L CHIZIEFECEAITHE L, 2oL IZIERL Th o 7%,

HE =i
Dielectric properties of Ba(Zr, Ti)Os thin films fabricated by pulsed laser
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Scientific and Industrial Research, Osaka University
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The temperature dependences of dielectric constant in BZT film at 100mPa and 1Pa were almost
constant, however the film at 8Pa was not stable. The oxygen pressure influenced dielectric

properties in particular composition region (x=0.25) where relaxor phenomenon existed.
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