6/012124 A3 I !0 O 000 OO

(19) Woeld éntellettnal Phapety Otganizatiog |

A | aser-based nmet hod and system for

targeted surface nateri al

processi ng

and article produced thereby

are provided. The system processes the targeted

avoi di ng undesirabl e chan;

subsytreatpiahBiresdi ng a pri
(ggneratl ng a pul sed

(123 INTERB ETIOBA I APPALCANIIOPUBLISHESJ INDRR GHE BATHNT IQOIORERATMN TREATY (PCT)
=0 adj acent non-targeted

":ﬂ: Iﬂﬂllllﬂ@ﬂ]ﬂl Iulﬂﬁllﬂﬂu |||II|I|||I|I||II|||I|I||I||I|I|I|I|I|||III|||||II|

| aser ._w

cludln

St tieyel oo and 2 HRg e

(51)

21

(22)
(25)
(26)
(30)

(63)

(1)

(72)
(75)

International Patent Classification:
GO6K 7/10 (2006.01) B23K 26/00 (2006.01)
B23K 26/04 (2006.01) B23K 26/14 (2006.01)

International Application Number:
PCT/US2005/021955

International Filing Date: 21 June 2005 (21.06.2005)

Filing Language: English
Publication Language: English
Priority Data:

60/584.,268 30 June 2004 (30.06.2004)  US
11/152,509 14 June 2005 (14.06.2005) US

Related by continuation (CON) or continuation-in-part
(CIP) to earlier applications:

Us 60/584,268 (CON)
Filed on 30 June 2004 (30.06.2004)
Us 11/152,509 (CON)
Filed on 14 June 2005 (14.06.2005)

Applicant (for all designated States except US): GSI
LUMONICS CORPORATION [US/US]; 40220 Grand
River Avenue, Novi, MI 48375 (US).

Inventors; and

Inventors/Applicants (for US only): GU, Bo [US/US];
100 Crossbow Lane, North Mandover, MA 01845 (US).
EHRMANN, Jonathan, S. [US/US]; 37 Wright Road,
Sudbury, Massachusetts 01776 (US). SVETKOFF, Don-
ald, J. [US/US]; 3630 Huron Court, Ann Arbor, MI

(74)

(81)

(34)

48103 (US). CAHILL, Steven, P. [US/US]; 62 Arnold
Road, Newton, MA 02459 (US). SULLIVAN, Kevin, E.
[US/US]; 395 Main Street, Everett, MA 02149 (US).

Agents: SYROWIK, David, R. et al.; Brooks Kushman,
22nd Floor, 1000 Town Center, Southfield, MI 48075 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KM, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA,
MD, MG, MK, MN, MW, MX, MZ, NA, NG, NI, NO, NZ,
OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL,
SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US (patent),
UZ, VC, VN, YU, ZA, 7ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, MC, NL, PL, PT, RO,
SE, S1, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN,
GQ, GW, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant’s entitlement to apply for and be granted a
patent (Rule 4.17(ii))

as to the applicant’s entitlement to claim the priority of the
earlier application (Rule 4.17(iii))

of inventorship (Rule 4.17(iv))

[Continued on next page]

(54) Title: LASER-BASED METHOD AND SYSTEM FOR PROCESSING TARGETED SURFACE MATERIAL AND ARTI-
CLE PRODUCED THEREBY

107
\

FROM
CONTROLLER

T

102 / 1(;4

110
— /’00
1((8 112 115 ’||’
\\\_\ 114
| 116
.l
|

k106

(57) Abstract: A laser-based method and system for processing targeted surface material and article produced thereby are provided.
& The system processes the targeted surface material within a region of a workpiece while avoiding undesirable changes to adjacent
& non-targeted material. The system includes a primary laser subsystem including a primary laser source for generating a pulsed laser
output including at least one pulse having a wavelength and a pulse width less than 1 ns. A delivery subsystem irradiates the targeted
surface material of the workpiece with the pulsed laser output including the at least one pulse to texture the targeted surface material.

The pulsed laser output has sufficient total fluence to initiate ablation within at least a portion of the targeted surface material and the
pulse width is short enough such that the region and the non-targeted material surrounding the material are substantially free of slag.
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