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(54) Title: METHOD AND APPARATUS FOR PLASMA CLEANING OF WORKPIECES
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g (57) Abstract: A method and apparatus for plasma cleaning a workpiece (W) in a plasma-cleaning chamber (20) having an interior
o0 region (30). The method comprises the steps of first, loading the workpiece into the plasma cleaning chamber interior region. The
~~ next step is pumping down the plasma cleaning chamber interior region down to a pre-determined pressure, with hydrogen as the
ambient gas. The next step is forming from the hydrogen gas a plasma (36) having an ion density in the range between 10'° and
103 ¢m and an ion energy lower than 30 eV. The last step is exposing the workpiece to the plasma for a predetermined time. The
apparatus of the present invention preferably includes first and second vacuum processing chambers (20 and 120), wherein the first
chamber performs the plasma cleaning of the workpiece according to the method of the invention, and the second chamber performs

an additional process step, e.g., depositing a metal.
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According to International Patent Classification (IPC) or to both national classification and IPC

8. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC 7 HOIL HO1J

Documentation searched other than minimum documentation 1o the extent that such documents are included in the fieids searched
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Category ° | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X WO 99 34424 A (APPLIED MATERIALS) 15-19
8 July 1999 (1999-07-08)

page 14, paragraph 3; figures 2,5
Y 1-14

Y AOKI Y: "IN SITU SUBSTRATE SURFACE 1-14
CLEANING BY LOW-ENERGY ION BOMBARDMENT FOR
HIGH QUALITY THIN FILM FORMATION"

JOURNAL OF VACUUM SCIENCE AND TECHNOLOGY:
PART A, AMERICAN INSTITUTE OF PHYSICS. NEW
YORK, US,

vol. 11, no. 2, 1 March 1993 (1993-03-01),
pages 307-313, XP000364354

ISSN: 0734-2101
the whole document
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Patent family members are listed in annex.
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which is cited to establish the publication date of another
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*Q* document referring to an oral disclosure, use, exhibition or
other means

*P* document published prior 10 the international filing date but
later than the priority date claimed
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fater document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu-
ments, such combination being obvious to a person skiiiled
in the art.
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US 5 915 204 A (SUMI)
22 June 1999 (1999-06-22)
column 5, 1line 5 - line 20; claims
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REVIEW OF SCIENTIFIC INSTRUMENTS, AMERICAN
INSTITUTE OF PHYSICS. NEW YORK, US,

vol. 65, no. 4, PART 2,
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21 March 2000 (2000-03-21)
abstract
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abstract

1-14

1-14

1-14

Form PCT/ISA/210 (continuation of second sheet) (July 1992)

page 2 of 2




International Application No. PCTAS 01 43002

FURTHER INFORMATION CONTINUED FROM PCTASA/ 210

Continuation of Box 1.2

The term "ESRF" in claim 17 has not been defined. Consequently it cannot
be determined which features this term should comprise.

For the search the term "ESRF" has been replaced by "inductively
coupled". The search is thus not complete for said claim 17.

The applicant’s attention is drawn to the fact that claims, or parts of
claims, relating to inventions in respect of which no international
search report has been established need not be the subject of an
international preliminary examination (Rule 66.1(e) PCT). The applicant
js advised that the EPO policy when acting as an International
Preliminary Examining Authority is normally not to carry out a
preliminary examination on matter which has not been searched. This is
the case irrespective of whether or not the claims are amended following
receipt of the search report or during any Chapter II procedure.
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