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THE PREPARATION OF Nb-Ge FILMS USING DC GETTER SPUTTERING (I)
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Tetsuya OGUSHI, and Tadashi NUMATA

ABSTRACT

A dc getter sputtering system was designed which eliminates the need for ultrahigh vac-
uum in preparing thin films of materials sensitive to gaseous impurities. This sputtering
technique uses the “gettering action” of part of the sputtered atoms to purify an Ar gas atmos-
phere in the sputtering inner chamber and can very decrease reactive gases such as H,0, O, and
N,. We used this method for preparing superconducting Nb-Ge films having now the highest
transition temperature. The properties of these films are studied and the superconducting trans-
ition onset temperature up to~18.5K for Nb-Ge films was obtained.
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Fig. 1 Schematic of getter sputtering inner
chamber: A)shielded high-voltage lead
B)germanium and niobium chathode
C)stainless steel chathode shield
D)niobium strip heater E)substrates
F)water-cooled heater support G)cool-
ing coils H)water cooled stainless-
steel anode (grounded) I)cooling coils
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Fig. 2 A photograph of getter sputtering
aparatus with bell jar removed.
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Fig. 3 A photograph of target holder and
target made by partially covering
a slice of germanium with a niobium
sheet and shieded with stainless-
steel

Fig. 4 A photograph of alumina substrates
on the niobium sheet heater.
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Fig. 5 Variation of resistance ratio vs. su-
bstrate location for three substrate
temperatures. Sputtering in each ca-
se was done under similer sputtering
condition except for substrate tempe-
ratures. Films were sputtered from
a three component target as shown
above the graph.
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Fig. 6 Transition curves for two kinds of substrate.
O : pressed and sintered alumina substrate.
[J: polished alumina substrate.
Nomalized resistance : R/R,
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