US006865325B2

a2 United States Patent

10y Patent No.: US 6,865,325 B2

Ide et al. 5) Date of Patent: Mar. 8, 2005
(54) DISCRETE PATTERN, APPARATUS, (51) Int. CL7 ..o, GO02B 6/04; GO2B 6/00
METHOD, AND PROGRAM STORAGE (52) US.CL ... 385/120; 385/147; 345/30
DEVICE FOR GENERATING AND (58) Field of Search ..............c..cccoocene...... 385/120-126,
IMPLEMENTING THE DISCRETE PATTERN 385/141, 147; 257/14, 24, 321; 345/30
(75) Inventors: Tsuyoshi Ide, Yokohama (JP); (56) References Cited
Hideyuki Mizuta, Yamato (JP); Yoichi
Taira, Tokyo-to (JP); Akiko Nishikai, U.S. PATENT DOCUMENTS
Yokohama (JP) 5023046 A * 7/1999 Tezuka ct al. .oooee....... 257/24
2003/0210210 Al * 11/2003 Ide et al. .....ccoovvvevinnnns 345/30
(73) Assignee: International Business Machines cee
Corporation, Armonk, NY (US) * cited by examiner
: ; ol : Primary Examiner—Akm Enayet Ullah
*) Notice: Subject to any disclaimer, the term of this Yy Cnay .
) patent is extended or adjusted under 35 (74) Attorney, Agent, or Firm—Derek S. Jennings; Anne V.
U.S.C. 154(b) by 116 days. Dougherty
57 ABSTRACT
(21) Appl. No.: 10/413,168 . . .
iscrete pattern, forme ots discretely arranged in two
Ad te pattern, f d by dots d tely gedin t
(22) Filed: Apr. 11, 2003 dimensions, is provided wherein the dots are generated in a
(65) Prior Publication Data low @screpancy sequence. The. dots are preferably gener-
ated in a discrete pattern wherein the square of discrepancy
US 2003/0210210 Al Nov. 13, 2003 D satisfies the formula,
Related U.S. Application Data D=0.13N"14 ®
(63) Continuation-in-part of application No. 10/127,102, filed on Further, the metth prOVideS. for gene.ration of, and the
Apr. 19, 2002, now Pat. No. 6,754,419. appartus provides implementation of, a discrete pattern even
. . L. . when the filling factor rapidly changes by automatically
(30) Foreign Application Priority Data generating or deleting dots.
APL 19,2001 (IP) oo 2001-121785
Apr. 17,2002 (IP) ceeevveereeieiieneeneeneeeeececeene 2002-114722 31 Claims, 49 Drawing Sheets

®) {c}



