woO 20047013371 A3 |0 0000 0 D0 O A

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property

Organization
International Burcau

(43) International Publication Date
12 February 2004 (12.02.2004)

< |00 O A

(10) International Publication Number

WO 2004/013371 A3

(74) Agent: McCLELLAN, William, R.; Wolf, Greenfield &

Sacks, P.C., 600 Atlantic Avenue, Boston, MA 02210 (US).

(81) Designated States (national): CN, JP, KR.

(51) International Patent Classification’: C23C 8/36,
14/48, HO1J 37/32, HO1L 21/223
(21) International Application Number:
PCT/US2003/024158

(22) International Filing Date:

(25) Filing Language:

(26) Publication Language:

(30) Priority Data:

(71) Applicant:

(72) Inventors:

60/400,560

Gloucester, MA 01930 (US).

2 August 2002 (02.08.2002)

WALTHER, Steven, R.; 83 Morton Street,
Andover, MA 01810 (US). RADOVANOY, Svetlana, B.;
218 Pleasant Street, Marblehead, MA 01945 (US).

(84) Designated States (regional): European patent (AT, BE,
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU,
IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, TR).

1 August 2003 (01.08.2003)

English

English

us

VARIAN SEMICONDUCTOR EQUIP-
MENT ASSOCIATES, INC. [US/US]; 35 Dory Road,

Published:

with international search report
before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of

amendments

(88) Date of publication of the international search report:

21 October 2004

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-

ning of each regular issue of the PCT Gagzette.

(54) Title:

METHOD AND APPARATUS FOR PLASMA IMPLANTATION WITHOUT DEPOSITION OF A LAYER OF
BYPRODUCT

r5e

56-\ /30
[HoLLoW HV
£LECTRODE PULSE
PULSE SOURCE. SOURCE
T R T )
é 1? L 7
g 24'\ - 26’{ é
% 72
N
& 7,
g Z
10 ? 48 42 é
. ’ : 20 —_—
i | N— VA
? V#f%i?fff?? é
7 Z
et [ é
% N7
Z5 6 1
4 _°° “7
/////////// LA TLLLLLLL AL ALY LSS TL ALY RS LAY, /
] ' Yy
| ‘ DOSE MASS FLOW |38
CONTROUER —  VAMVE PROCESSOR | | CONTROUER [
45/ DESIRED \32 70/
PRESSURE
VACUUM GAS
pUMP 34 36— SOURCE

(57) Abstract: A method for limiting
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ions are implanted into the workpiece, and
the dilution gas ions remove a deposited
surface layer from the workpiece. The
atomic masses of the dopant gas and the
dilution gas may be similar to achieve
efficient removal of the deposited surface
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-6, 8, 11

A method of plasma impiantation lTimiting the formation of a
deposited surface layer comprising the use of a dilution gas
in additional to the dopant gas

1.1. claims: 1-2

wherein the atomic masses of the dopant gas and the diluant
gas are approximatly equal

1.2. claims: 1, 3

wherein the ratio of dilution gas to dopant gas is selected
to remove deposited surface layers as they are formed

1.3. claims: 1, 4-5

wherein the ratio of dilution gas to dopant gas is
relatively high

1.4, claims: 1, 6, 8

wherein the dopant gas is phosphine and the ditution gas is
argon

1.5. claims: 1, 11

wherein the dopant gas and the dilution gas are provided
separately to the plasma doping chamber

2. claims: 1, 6, 7

A method of plasma implantation limiting the formation of a
deposited surface layer comprising the use of arsine as
dopant gas and krypton or xenon as dilution gas.

3. claims: 1, 6, 9

A method of plasma implantation Timiting the formation of a
deposited surface layer comprising the use of B2H6 as dopant
gas and neon as dilution gas.

4. claims: 1, 10

A method of plasma imptantation Timiting the formation of a
deposited surface Tayer comprising the use in addition to a
dopant gas, of a dilution gas wherein the gas are introduced
separately in the plasma chamber
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FURTHER INFORMATION CONTINUED FROM  PCT/ISA/ 210

5. claims: 1, 12-16

A method of plasma implantation limiting the formation of a
deposited surface layer comprising the use in addition to a
dopant gas, of a dilution gas including a chemically active
component.

6. claims: 17-19

A plasma doping apparatus suitable for carrying out the
process of claim 1, comprising a pulse source for
accelerating ions from the plasma toward the workpiece

7. claims: 20-25

A method of plasma implantation Timiting the formation of a
deposited surface layer comprising the jonization of a
dopant gas in a first chamber and the ionization of a
dilution gas in a second chamber.
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