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[57] ABSTRACT
[75] Inventors: Bruce Bumble, Croton-on-Hudson; A metallic hollow cathode electrode structure for use in
Jerome J. Cuomo, Lake Lincolndale;  , Rr.RIE sputter/etch system. The electrode defines a
Joseph S, Logan, Poughkt_eepsle;. critical aspect ratio hollow cathode volume. In accor-
Steven M. Rossnagel, White Plains, dance with one embodiment of the invention, the elec-
all of N.Y. trode structure may consist of two closely spaced metal
[73] Assignee: International Business Machines elements separated by a d_istance of a few centimeters.
Corporation, Armonk, N.Y. The elements are e]ectncally and st.ructm-ally con-
nected by supports around their outer rim. An RF volt-
[21} Appl. No.: 759,762 age is applied between the improved hollow cathode
. electrode structure and an evacuated chamber contain-
[22] Filed: Jul, 29, 1985 ing same through a suitable matching network. A
[51] Int. CL* wrrrerrerrerernnnns B44C 1/22; CO3C 15/00;  plasma gas is supplied to the system from a point outside
C03C 25/06; C23F 1/02  the electrodes and a suitable pumping system is used to
[52] U.S.CL 156/345; 118/50.1; maintain operating pressures in the 0.1 to 400 millitorr

118/620; 118/728; 156/643; 156/646; 204/298; range. Samples to be sputtered are then placed on either

204/192.32  of the inside electrode surfaces for sputter/etching. The

[58] Field of Search ........cccreunnee 118/728, 50.1, 620; = aspect ratio (longest dimension of one of the elements/-
427/38, 39; 204/164, 192 EC, 192 E, 298; spacing between the elements) should be at least 4.

156/345, 643, 646, 657, 662, 663  According to a further embodiment, the hollow cath-

. ode electrode structure is characterized by a single plate

[56] References Cited having a plurality of cylindrical chambers or holes
U.S. PATENT DOCUMENTS therein, each hole producing a hollow cathode glow

4,209,357 6/1980 - Gorin et al. .uuuvuresersrenee 1567345 X  Wwhen the system is energized. The aspect ratio (largest
4,521,286 6/1985 HOIWItZ ...ooocoreemrevcccesenes 156/646 X dimension of the chamber cross-section/depth of the

chamber) for this embodiment should be at least 1.5.
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