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Conventional RF-sputtering are normaly used Ar atom as for the working gas. In this
study, various kinds of rare gases (He, Ne, Ar, Kr and Xe) under radio-frequency plasma of
13.56 MHz are used as for working gas of sputtering to discuss the conditions of sputtring-yield,

plasma stability and self-bias potential. Moreover, the appearence of the sputtered cupper

141

films on to the glass surface were observed with scanning electron microscope.

Results obtained are as follows;

(1) The sputtering yield of Xe gas in RF-plasma is 16 times larger than that of Ar gas.
(2) The stability of the RF-plasma were in order of Xe>Kr>Ar>Ne>He under the 50-150W

redio-frequent power source.

(3) The self-bias potential of the rare gases increase with increase of atomic number and

decrease of ionization potential except for the case of Xe. Xenon gas shows lower self-bias

potential than that of Ar gas under the RF-plasma conditions.

(4) The appearence of sputter-depoisited Cu-film onto glass substrate shows most metallic

luster and tight adhesion in the case of Xe plasma comparing with those of other rare-gases.
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Fig. 1 Relationship between pressure of the various kinds of rare-gases and weight

loss of Cu-target for lhr sputter showing the sputtering yield under RF-

plasma of 13.56MHz
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Fig. 2 Relationship between RF-power and weight loss
of Cu-target for lhr sputtering under the rare-
gases of Ar,Kr and Xe
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Fig. 3 Relationship between ionization potential of the
various kinds of rare-gases and plasma-stop
pressure under RF-plasma of 13.56MHz
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Fig. 4 Generation of self-bias potential in RF-plasma

DR LT, AELESEMEINS LEPIZBTIEER
W24 4 CERED 2w, BRIZERIIFEER
REIZHDHD D, EFEREIZBOTRMAITRT LIHICE
BUIBEMIINA T RSN Y, EROERIZE
Oilhb, CORBEBMEXECNA T ABMENES, $5
1222008 M, ¥—4 v ML MO BRI &
WRELELRLZEIIERT S, ¥—45 v MEH
(60mm ¢ ) & BB OEHEBEF LB L F10045 0
WHb, TOECDY =7y MIBITLADNA T AE
Ux b6, 22 b FNENIE, TS XvHhTOR
14 EBTFOBBEORELE NI LD, HHTAGA
FOBBEII . =led s/ mv.TIRENS, TIT
L=A% MlitL, e =%, A.=FHHEHHATHE, m.=
B, v.=EEBRETHL, o TURFTTRAD
HMEIZL D ZOBHEIIANELEL->TEY, HEOK
EnHmAAIEBHEI/ NS W, EIMEOHIES (0T,
ImmHg®) %XIZ/R$, He: 8X10°%cm?®/ V-sec, Ne':
3.3X10%°cm*V-sec, Ar :1.2X10°cm?V-sec, Kr:
0.69X10%cm?/V-sec, Xe:0.44X10%m? V-sec TH Y,
S (pxe 1 10°cm? V-sec) OFIIZ100085LETH
bo BATADBHEL ZNFNILE L THhLEHe : Ne
Ar ' Kr: Xe=18:8:3:2:1CHbH, 2O LIT@EH
bbb A8y ¥ W AD Ar 121X, Xeldf 1,/ 30
BEY, KrTld2 / 30BEETHELILERLTY
%5, RE79X=DWE, #—7 v Mt L TED/NA
TABMELZSTHEEZ, TIXHTORA A+ &
ETOBBNEDBENZLE05, HHNAOBENEHI/NE
WIZERELRBNATRAEL 26T,

BONA 7T ABEORERHELHS ICE LOTRT,
FTHADAF ALRT v v v VAR BTFEFESITREN
13&, BN 7 AEIE He<Ne< Ar<Kr ®OJNE|Z 1%
M3a, LALadSXeH ADAIE, HC/NM 7 A{H

1500

1000

500

Self-bias potential Ve CVD

lTonization Potential (eV)

Fig. 5 Relationship between ionization potential of the various

kinds of rare-gases and self-bias potential
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Table 1 Appearence of sputtered Cu-films
| Rare-Gas Pressure RF-Power | Appearance | Remark | Adhesion | Orientation
Species | (X10°mmHg) (W) (X-ray)
7 18 150 white X X blister X X X none
Heo 30 | 150 |white XX | blister | XXX |none
11 150 white X blister X none
e 19 | 150 |white X | blister | XX |none
6.7 150 luster OO mirror QO none
A 94 | 150 |luster OO | mirror | O  |mome
2.2 150 luster O blister X none
o 36 | 150 |luster O | bliser | XX | none
0.4 150 luster COO | mirror OCO | strong(111)
e 06 | 150 | luster OOO | mirror | OOO | strong(111)
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Fig. 6 Scanning electron micrographs of the surface of RF-sputtered cupper film on the glass substrate
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