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(57) Abstract

Plasma doping apparatus includes a
plasma doping chamber, a platen mounted
in the plasma doping chamber for supporting
a workpiece such as a semiconductor wafer,
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chamber, an anode spaced from the platen
and a pulse source for applying high voltage
pulses between the platen and the anode.
The high voltage pulses produce a plasma
having a plasma sheath in the vicinity of the
workpiece. The high voltage pulses accelerate
positive ions across the plasma sheath toward
the platen for implantation into the workpiece.
The plasma doping apparatus includes at least
one Faraday cup positioned adjacent to the
platen for collecting a sample of the positive
ions accelerated across the plasma sheath. The
sample is representative of the dose of positive
ions implanted into the workpiece.
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Box1 Observations where certain claims were found unsearchablie (Continuation of item 1 of first shest)

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:
because they relate to parts of the international Application that do not comply with the prescribed requirements to such

an extent that no meaningful International Search can be carried out, specifically:

3. D Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box 1l Observations where unity of invention is lacking (Continuation of item 2 of first sheet)

This International Searching Authority found muitiple inventions in this international application, as follows:

1. As all required additional search fees were timely paid by the applicant, this International Search Report covers all
searchable claims.

2. As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment
of any additional fee.

3. As only some of the required additional search fees were timely paid by the applicant, this International Search Report
covers only those claims for which fees were paid, specifically claims Nos.:

4. No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant's protest.

I___l No protest accompanied the payment of additional search fees.
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This International Searching Authority found multiple (groups of)
inventions in this international appliication, as follows:

1. Claims: 1, 17, 19-21, 28, 36
Plasma doping apparatus; Method for monitoring a dose. Wafer

support (claim 17).

2. Claim : 2

Faraday cup and platen at equal electric potentials

3. Claim : 3

Details of a mask

4. Claim : 4

Faraday cup is coplanar with the workpiece

5. Claims: 5, 29, 37

A plurality of Faraday cups around a platen.

6. Claims: 6, 30, 38

Annular Faraday cup

7. Claims: 7, 26, 33

One Faraday cup within one guard ring

8. Claims: 8,25

Plurality of Faraday cups within one guard ring

9. Claim : 9

annular Faraday cup at same potential as the guard ring

10. Claims: 10, 22, 31

A Faraday cup comprising a dose processing circuit for
integrating a current.

Form PCT/ISA/206 {extra sheet) (July 1992) page 1 of 2



International application No.

PCT/US 99/15790

INTERNATIONAL SEARCH REPORT

11. Claims: 11, 23, 32

Plurality of Faraday cups comprising a dose uniformity
circuit.

12. Claims: 12, 24, 35, 40

Additional electrode for suppressing escape of secondary
electrons/ hollow cathode discharge.

13. Claim : 13

One additional magnet

14. Claim : 14

Lateral dimension of the Faraday cup, geometric
configuration (not clear, captured in terms of a result to
be achieved).

15. Claims: 15, 16

Chamber with electrically conductive walls, at common
electric potential with the anode.

16. Claims: 18, 27, 40

Details of a Faraday cup comprising:

entrance aperture plate

ion collector plate

secondary electron collector ring

biasing means.

In claim 27 the biasing step has been omitted leading to
unclarity as having regard to the result to be achieved:
"...preventing secondary electrons formed at the ion
collector plate from moving toward the entrance aperture".

17. Claim : 34

pressure control system

18. Claim : 39

Faraday cup embedded within a guard ring.
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