wo 20217232036 A1 | ALK N0 TR0 OO

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

A

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
18 November 2021 (18.11.2021)

(10) International Publication Number

WO 2021/232036 A1

WIPO I PCT

(51) International Patent Classification:
BOI1D 19/00 (2006.01) HO01J 37/317 (2006.01)
HO01J 37/08 (2006.01) H01J 37/32 (2006.01)

(21) International Application Number:
PCT/US2021/070502

(22) International Filing Date:
04 May 2021 (04.05.2021)

(25) Filing Language: English
(26) Publication Language: English
(30) Priority Data:

16/871,605 11 May 2020 (11.05.2020) UsS

(71) Applicant: PRAXAIR TECHNOLOGY, INC. [US/US],
10 Riverview Drive, Danbury, CT 06810 (US).

(72) Inventors: REINICKER, Aaron; 103 East Clarksville Ct.,
Cary, NC 27513 (US). SINHA, Ashwini, K.; 72 Planta-
tion Court, East Amherst, NY 14051 (US). HEIDERMAN,
Douglas, C.; 13027 Kirby Road, Akron, NY 14001 (US).

(74) Agent: DALAL, Nilay, S. et al.; Linde Inc., 10 Riverview
Drive, Danbury, CT 06810 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ,DE, DJ, DK, DM, DO,
Dz, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, IT, JO, JP, KE, KG, KH, KN,
KP, KR, KW,KZ,LA,LC,LK, LR, LS, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO,
NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW,
SA, SC, SD, SE, SG, SK, SL, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, WS, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ,NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

(54) Title: STORAGE AND DELIVERY OF ANTIMONY-CONTAINING MATERIALS TO AN ION IMPLANTER

108 104 105
{ ! !
Ion Ion Mass
» Source > Beam »  Analyzer/
Chamber Extraction Filter
Gas Box (100)
I~ Flow control
device
viee (102) Imls’l‘“!t End Acceleration/
tation - .
Deceleration
Target worlfy 107
/ piece (108)
Source (101)
106
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FIG. 1

(57) Abstract: A novel method, composition and storage and delivery container for using antimony- containing dopant materials are
provided. The composition is selected with sufficient vapor pressure to flow at a steady, sufficient and sustained flow rate into an
arc chamber as part of an ion implant process. The antimony-containing material is represented by a non-carbon containing chemical
formula, thereby reducing or eliminating the introduction of carbon-based deposits into the ion chamber. The composition is stored in a
storage and delivery vessel under stable conditions, which includes a moisture-free environment that does not contain trace amounts of
moisture. The storage and delivery container is specifically designed to allow delivery of high purity, vapor phase antimony-containing
dopant material at a steady, sufficient and sustained flow rate.
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