US007005602B1

United States Patent

(12) (10) Patent No.: US 7,005,602 B1
Howell 5) Date of Patent: Feb. 28, 2006
(54) METHOD AND SYSTEM FOR LASER 6,094,410 A * 7/2000 Fanetal. ........c.c..... 369/94
MARKING AN ARTICLE 6,211,484 B1* 4/2001 Kaplan et al. ......... 219/121.68
6,649,863 B2* 11/2003 Teoman et al. ........ 219/121.68
(75) Inventor: Robert P. Howell, San Jose, CA (US) * cited by examiner
(73) Assignee: Exatron, Inc., San Jose, CA (US) Primary Examiner—Samuel M. Heinrich
(74) Attorney, Agent, or Firm—Blakely, Sokoloff, Taylor &
(*) Notice:  Subject to any disclaimer, the term of this Zafman; Stephen M. De Klerk
patent is extended or adjusted under 35
U.S.C. 154(b) by 130 days. 57 ABSTRACT
(21) Appl. No.: 10/788,560 A method of marking an article is described. A laser beam
is generated. A position of a focal point of the laser beam is
(22) Filed: Feb. 27, 2004 detected with a CCD detector that is in a predetermined
position relative to a frame. The detector is then moved out
(51) Int. CL of a plane of the focal point. An article is then held by a
B23K 26/00 (2006.01) holder that is in a predetermined position relative to the
(52) US.Cl oo, 219/121.69; 219/121.78  frame, so that a marking surface of the article is in the plane.
(58) Field of Classification Search ............. 219/121.6, ~ Thelaser beam is then directed onto the marking surface of
219/121.61, 121.62, 121.65-121.72, 121.78, the article, and the focal point is moved relatively across the
219/121.82, 121.83 marking surface. The position of the focal point on the
See application file for complete search history. marking surface is based on both the data set and reference
position. The reference position may, for example, be
(56) References Cited deducted from factory calibration data to obtain modified
calibration data, and the modified calibration data may be
U.S. PATENT DOCUMENTS used to control the laser beam.
5,408,083 A * 4/1995 Hirukawa et al. ....... 250/201.2
5,721,605 A *  2/1998 Mizutani ..................... 355/53 7 Claims, 5 Drawing Sheets

z
° PC
N 18
X
30
_/
Laser Z3 Control Module
M 5
2% 2% Galvo Head 16
1
12
A 4
20
24 38 36
1 -’ pad -
.
l CCD Camera 22 |




