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(57) Abstract: Methods and systems for performing overlay and edge
placement errors of device structures based on x-ray diffraction measure-
ment data are presented. Overlay error between different layers of a metro-
logy target is estimated based on the intensity variation within each x-ray
diffraction order measured at multiple, ditferent angles of incidence and
azimuth angles. The estimation of overlay involves a parameterization of
the intensity modulations of common orders such that a low frequency
shape modulation is described by a set of basis functions and a high fre-
quency overlay modulation is described by an affine-circular function in-
cluding a parameter indicative of overlay. In addition to overlay, a shape
parameter of the metrology target is estimated based on a fitting analysis of
a measurement model to the intensities of the measured diffraction orders.
In some examples, the estimation of overlay and the estimation of one or
more shape parameter values are performed simultaneously.
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PROPERTY IS ANY OF A COMPLEX REFRACTIVE INDEX, AN
ELECTRON DENSITY, AND AN ABSORPTIVITY OF THE
MEASUREMENT TARGET

FIG. 12



INTERNATIONAL SEARCH REPORT International application No.
PCT/US2016/029876

A. CLASSIFICATION OF SUBJECT MATTER
HO1L 21/66(2006.01)I, HO1L 31/115(2006.01)1

According to International Patent Classification (IPC) or to both national classification and [PC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
HOIL 21/66; GO6G 7/62; GO3F 1/00; GO1IN 23/203; GOIN 23/201; GOIN 33/00; GO1B 15/00; GOIN 23/223; HOIL 31/115

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
cKOMPASS(KIPO internal) & Keywords: x-ray, diffraction, overlay, angle, azimuth

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A US 2015-0032398 A1 (KLA-TENCOR CORPORATION) 29 January 2015 1-24
See abstract, paragraphs [0006],[0084]-[0118] and figures 2-5.

A US 2011-0276319 A1 (JONATHAN MICHAEL MADSEN et al.) 10 November 2011 1-24
See abstract, paragraphs [0050]-[0052], claim 1 and figure 7.

A US 2003-0002620 A1 (ISAAC MAZOR et al.) 02 January 2003 1-24
See abstract, paragraphs [0059]-[0072] and figures 1-6.

A US 2015-0110249 A1 (KLA-TENCOR CORPORATION) 23 April 2015 1-24
See abstract, paragraphs [0032]-[0037], claims 1-6 and figures 1,2.

A US 2007-0224518 A1 (BORIS YOKHIN et al.) 27 September 2007 1-24
See abstract, paragraphs [0027]-[0033] and figures 1-3.

. . . . N .
|:| Further documents are listed in the continuation of Box C. See patent family annex.
* Special categories of cited documents: "T" later document published after the international filing date or priority
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
"E" carlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
"L"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
"O" document referting to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination
means being obvious to a person skilled in the art
"P"  document published prior to the international filing date but later "&" document member of the same patent family
than the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
20 July 2016 (20.07.2016) 21 July 2016 (21.07.2016)
Name and mailing address of the [SA/KR Authorized officer

International Application Division
¢ Korean Intellectual Property Office CHOIL Sang Won
Y 189 Cheongsa-ro, Seo-gu, Daejeon, 35208, Republic of Korea

inb;imile No. +82-42-481-8578 Telephone No. +82-42-481-8291

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/US2016/029876
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2015-0032398 Al 29/01/2015 KR 10-2016-0030267 A 16/03/2016
TW 201510477 A 16/03/2015
WO 2015-006234 Al 15/01/2015
US 2011-0276319 Al 10/11/2011 CN 103003681 A 27/03/2013
EP 2567209 A2 13/03/2013
JP 2013-525813 A 20/06/2013
JP 5848328 B2 27/01/2016
KR 10-2013-0061688 A 11/06/2013
WO 2011-139982 A2 10/11/2011
WO 2011-139982 A3 02/02/2012
US 2003-0002620 Al 02/01/2003 US 6453002 B1 17/09/2002
US 2015-0110249 A1l 23/04/2015 WO 2015-061312 Al 30/04/2015
US 2007-0224518 Al 27/09/2007 JP 2007-305971 A 22/11/2007
JP 5390075 B2 15/01/2014
KR 10-1341873 B1 17/12/2013
KR 10-2007-0096946 A 02/10/2007
TW 200801836 A 01/01/2008
TW 1421642 B 01/01/2014
US 7481579 B2 27/01/2009

Form PCT/ISA/210 (patent family annex) (January 2015)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - description
	Page 41 - description
	Page 42 - description
	Page 43 - description
	Page 44 - description
	Page 45 - description
	Page 46 - description
	Page 47 - description
	Page 48 - claims
	Page 49 - claims
	Page 50 - claims
	Page 51 - claims
	Page 52 - claims
	Page 53 - claims
	Page 54 - drawings
	Page 55 - drawings
	Page 56 - drawings
	Page 57 - drawings
	Page 58 - drawings
	Page 59 - drawings
	Page 60 - drawings
	Page 61 - drawings
	Page 62 - drawings
	Page 63 - wo-search-report
	Page 64 - wo-search-report

