Journal of the Korean Vacuum Society
Vol. 8, No. 4(2), December 1999, pp. 514~518

Ion BeamZ O|Z§} AIIO|0{(ALO;) ETHIHE
ek &2k 3 HETI0 st

YXHR - O1Z - OIXHY - XHS

A A4 dEe] ity
(19999 64 269 A4

=(Au) LU4SEH:

al
*
A+

|'oI

Ion beam induced surface modifications of sapphire and gold film
deposition: studies on the adhesion enhancement and mechanisms

Jae-Won Park, Kwang-Won Lee, Jae-Hyung Lee, and Byung-Ho Choi

Korea Atomic Energy Research Institute, Nuclear Physico-Engineering Division
(Received June 26, 1999)

2 — A3 FyslM F(AuyS Alotolo](Sapphire: WA ALO)} HR-E 31A] gfome A=
A ot Algte]o{ S 7 keV Ar+ o] 222 o3 F Futuhg 219l o) A2 glolE u)
3] 78 HE70 MPaye] delzleh. A7 5 F95P7] 28 1 A= LA A7) (Auger Electron
Spectroscopy:AES)E. 24} oA Auger Z12k2] whE7] o] (escape depth)el RFRHEAE o]8-8le] BAgE A
I 733 Aska FARE elo] 2] iAol Au-AlO F3HEe) 1-2 A& HeuellN AR ] 9l sk
Auger FA AT Algle]o|HEE TkeV Ar+ o] 202 FASIGIE o) Alujolo] Bre] F&arFulie] JR- 3
AEel glFe] HAEGT. o] o] EFALR <lF 12 MelA ooz <lg 712 TRIM(TRansport of
Tons into Matter) A4} Aol ® UX|sh= Zlolch wlelr] Futata) o] 22Abg Alulele] Alo)e) 748} Aghe
o] 2-ZALZ. qlgt Almloloiste] BSE A 9 n)3klekEA el Abzlobtn]Fe) 34 a2y AsEHE
AR} Asjolo] Eaol FE W8l 27 TERel B AwALO SRFES) YHew A2 4 e

Abstract — Gold (Au) is not supposed to react with sapphire (single crystalline AOs) under thermodynamic
equillibrium, therefore, a strong adhesion between these two dissimilar materials is not expected. However, puil
test showed that the gold film sputter-deposited onto annealed and pre-sputtered sapphire exhibited very strong
adhesion even without post-deposition annealing. Strongly and weakly adhered samples as a result of the puli
testing were selected to investigate the adhesion mechanisms with Auger electron spectroscopy. The Au/ALO;
interfaces were analyzed using a new technique that probes the interface on the film using Auger electron
escape depth. It revealed that one or two monolayers of Au-Al-O compound formed at the Au/Sapphire inter-
tace when the Au/sapphire couple showed a very strong adhesion. The ion bombardment effect was studied in-
situ with AES in the UHV chamber. It showed that metallic aluminum was detected on the surface of sapphire
substrates after irradiating for 3 min. with 7 keV Ar+ -ions. These results agree with TRIM calculations that
yield preferential ion-beam etching. Tt is concluded that the formation of Au-Al-O compound, which is respon-
sible for the strong metal-ceramic bonding, is due to ion-induced cleaning and reduction of the sapphire surface,
and the kinetic energy of depositing gold atoms, molecules, and micro-particles as a driving force for the inter-
facial reaction.
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