US007279398B2

a2 United States Patent

(10) Patent No.: US 7,279,398 B2

Basceri et al. 45) Date of Patent: Oct. 9, 2007
(54) MICROFEATURE WORKPIECE (58) Field of Classification Search ................ 438/448,
PROCESSING APPARATUS AND METHODS 438/485, 487, 689, 778, 788, 789; 257/E29.09
FOR CONTROLLING DEPOSITION OF See application file for complete search history.
MATERIALS ON MICROFEATURE .
WORKPIECES (56) References Cited
. U.S. PATENT DOCUMENTS
(75) Inventors: Cem Basceri, Boise, ID (US); Trung
T. Doan, Pflugerville, TX (US); Ronald 579,269 A 3/1897 Hent
A. Weimer, Boise, ID (US); Kevin L. .
Beaman, Boise, ID (US); Lyle D. (Continued)
Breiner, Meridian, ID (US); Lingyi A. FOREIGN PATENT DOCUMENTS
Zheng, Boise, ID (US); Er-Xuan Ping,
Meridian, ID (US); Demetrius DE 19851824 3/2000
Sarigiannis, Boise, ID (US); David J. (Continued)
Kubista, Nampa, ID (US)
OTHER PUBLICATIONS
(73)  Assignee: ?{[Jisc)“’“ Technology, Inc., Boise, ID U.S. Appl. No. 09/651,037, filed Aug. 30, 2000, Mardian
(Continued)
(*) Notice: Subject to any disclaimer, the term of this . . .
patent is extended or adjusted under 35 Primary Exammer—Wllhgm M. Breyv ster
U.S.C. 154(b) by 0 days (74) Attorney, Agent, or Firm—Perkins Coie LLP
(21) Appl. No.: 11/327,794 67 ABSTRACT
(22) Filed: Jan. 6. 2006 The present disclosure provides methods and apparatus
) T useful in depositing materials on batches of microfeature
(65) Prior Publication Data workpieces. One implementation provides a method in
which a quantity of a first precursor gas is introduced to an
US 2006/0115957 Al Jun. 1, 2006 enclosure at a first enclosure pressure. The pressure within
L. the enclosure is reduced to a second enclosure pressure
Related U.S. Application Data while introducing a purge gas at a first flow rate. The second
(62) Division of application No. 10/665,099, filed on Sep. enclosure pressure may approach or be equal to a steady-
17, 2003, now Pat. No. 7,056,806. state base pressure of the processing system at the first flow
rate. After reducing the pressure, the purge gas flow may be
(51) Int. CL increased to a second flow rate and the enclosure pressure
HOIL 2120 (2006.01) may be increased to a third enclosure pressure. Thereafter, a
HOIL 21/36 (2006.01) flow of a second precursor gas may be introduced with a
HOIL 21/302 (2006.01) pressure within the enclosure at a fourth enclosure pressure;
HOIL 21/461 (2006.01) the third enclosure pressure is desirably within about 10
HOIL 21/469 (2006.01) percent of the fourth enclosure pressure.
(52) US.CL ...vevvennnne 438/448; 438/485; 438/487,

438/689; 438/778; 438/788; 438/789; 257/E29.09

12 Claims, 5 Drawing Sheets

o

200 200

PRESSURE

200

=]

TIME

220

220 20 220
s« y —— — =
- 200

200
15

200

18T
PRECURSOR
GAS 120

)
/ 1
\27
2.
00
120

e

0
¢

2ND
PRECURSOR 130 135
GAS

FLOW RATE

130~ 135

1 CYCLE

TIME



