'l

H
/
&

az United States Patent

Tsai et al.

L

(10 Patent No.: US 8,578,303 B1

(1)
(22)
(1)

{52y

(58)

(56)

7
i

" Notice:

METHOD FOR COMPENSATING EFFECT OF
PATTERNING PROCESS AND APPARATUS
THERLEQF

inventors: Kuen-Yu Tsai, Taipei (T'W);
Chool-Wan Ng, Taipei (TW); YI-Sheng
Su, Taipei (TW)

Assignee: Natioual Taiwan University, Taipei
(TW)

Subjest to any disclaimer, the term of this
patent is extended or adjusted uvnder 35
U.8.C. 154(b) by 0 days.

Appl. No.: 13/542,819

Filed: Jul. 6, 2012

I3

(2006.01)

Int, CL
GG 17/30

0.8, CL
USPC ovevernnein, TIBST; 7LG/50; 716752, 716453,
716/55

Yield of Classification Search
None
See application file for complete search history.

References Cited
U.8. PATENT DOCUMENTS

£/2007 Melvin, [1l et al,

260,812 B2
1/2008 Presad et al.

318214 Bl

§z1:

§2

$4

( STTRT)

PROVIDING A SET OF
CONTROL POINTS

COMPUTTG 4 SET OF

COMPARISON VALDES
ACCORDING TO THE
TARGET WEASURRMERT |
FALDES AND TIE ACTUAL =526
HEASURENINT VALUES
4T THL SET OF
BVALUATICN POIRTS

1

MOVLYG THE SET OF THE
CONTROL PDINTS TO A

DEFINING A& LAYOUT AS
AN INPUT TO TNE
PATTERNING PROCESS

PROVIDING A SET OF
EVALUATION POINTS

52—y

584

EFPECT OF TIE
PATTERNING PROCESS
AT THE SET OF THR
BVALUATION POINTS

CROVIDING A SET OF
ACTUAL HEASUREMENT
VALUES OF THE EFFECT

§25—~ OF TR PATIERXING

PROCESS WITR THE
LAYOUT AT THE SET OF
TYALUATION POINTS

EROYIDING A SET OF SET OF UPDATED
TARGET MPASUREMENT -LOCATIONS RITI &
YALUES OF TRE PLURALLTY OF

DLRECTIONS AHD A
PLIRALLTY OF AMDUNTS
AGCORDIRG TO THE BRI

OF THR COMPARISON

VALUES

h;~527

GENRRATING AN
UPDATED LATCUT AS AN
UFDATED [NPUT TO TIE
PATTERNING PROCRSS

«5) Date of Pateul: Nov. 5,2013
7ARTAI B2T 22009 Zhang el al. oo T16/30
7433363 BI* 52000 Zhaogelal. .. . 716155
8,336,003 B2* 122012 Chengetal, . o TLOIS3

20050000632 AL*  4/2005 Pierratetal, . 716120
2005/0223350 AL* 10/2005 Zhang efal. v 7162

OTHER PUBLICATIONS

Painter, el l., Classical Contral Theory Applied to OPC Correclion
Segmenl Convergencs, Proc. of SPLE, vol, 5377, 2004, pp. 1198-
1206,

* ciled by exaniiner

Primary Exma-:fner — A. M. Thompson.
(T4) Attorney, Agent, or Firm — Rosenberg, Klein & Lee

(57 ABSTRACT

A method for compensating an effect of a patleming process
is iltustrated. The main concept of the method for compen-
sating the effect of the patleming process is to add or subtract
the correction amounts for al} segments according to the setof
the compatison valués at the set of the evaluation points.
Compated with the delta-chrome optical proximity correc-
{ion method, the run lime of the method for compensating the
effect of the patterning process is reduced, the memory usage
of the method for compensating the effect of the patterning
process not increased, and the correction accuracy of the
method for compensating the effect of the patteming process
is not reduced.
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