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(54) Title: METHOD AND APPARATUS FOR ACCURATE CALIBRATION OF A REFLECTOMETER BY USING A RELA-

TIVE REFLECTANCE MEASUREMENT

Use assumed knowledge of calibration sample 1, expected to exhibit 2502
substantial calibration error features in a given spectral region, to b
calculate its "assumed" reflectance R gz ().
* 2504
L Record intensity X (M) from calibration sample 1. LJ 0
T
Calculate source intensity profile Io(h) Loat ((7;3) using "assumed" \/2506
reflectance R go (A).
&
Record intensity I, (A) from calibration sample 2 expected to exhibit 2508
reflectance properties substantially different from calibration sample 1 [~
reflectance properties over the same spectral region.
* oo (M) 2510
" . cal2 1
Calculate reflectance of calibration sample 2 R, (M) = —IW |~J
' Rean () ) 2512
Express as a ratio of reflectances R (Rm 8]
L
Construct an assumed model for the calibration sample 1 R’ ;a1 (A} 2514
and calibration sample 2 R °,,,, ‘R Rl (A [~
samples, and calulate lhe|r ratlo 2 caIZ )
Rcan (7\‘)
' y
Use a regression algorithm and merit function fo iteratively adjust
assumptions regarding properties of calibration samples 1 and 2 and j516
re-calculate R'ca” (A) and R y(A) unti the difference between
R
('R 2) and (Z ) is minimized and "actual” properties of samples 1
! 1 and 2 have been obtained.
&
Re-calculate source mtensnty profile Ip(A) = ——?i(-% using "actual" \,2518
reflectance R g (A). R cai
| Record intensity I sa,,,,,,e(?») from unknown sample. L_,2520
Calculate reflectance of unknown I o 2522
sample and express as R gampe (A) = (_EL“L’E__Z)R Ay usingZg(h). 1~
cal1

(57) Abstract: A reflectometer calibration technique is
provided that may include the use of two calibration samples
in the calibration process. Further, the technique allows for
calibration even in the presence of variations between the
actual and assumed properties of at least one or more of the
calibration samples. In addition, the technique utilizes a ratio
of the measurements from the first and second calibration
samples to determine the actual properties of at least one of the
calibration samples. The ratio may be a ratio of the intensity
reflected from the first and second calibration samples. The
samples may exhibit relatively different reflective properties
at the desired wavelengths. In such a technique the reflectance
data of each sample may then be considered relatively
decoupled from the other and actual properties of one or more
of the calibration samples may be calculated. The determined
actual properties may then be utilized to assist calibration.



WO 2007/130295 A3 |00 000 0T 000000 OO

FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, MT,NL, P, — before the expiration of the time limit for amending the
PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, claims and to be republished in the event of receipt of
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). amendments

Published: (88) Date of publication of the international search report:

—  with international search report 26 February 2009



INTERNATIONAL SEARCH REPORT

International application No.
PCT/US2007/010003

A.  CLASSIFICATION OF SUBJECT MATTER
IPC(8) - G12B 13/00 (2008.04
USPC - 250/252.1 :

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

B.  FIELDS SEARCHED

IPC(8) - G12B 13/00 (2008.04)
USPC - 250/252.1; 356/630, 632

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

PatBase, Google Patent Search, IP.com, Google Scholar

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

X US 3,751,643 A (Dill et al) 07 August 1973 (07.08.1973) entire document 1, 6, 15-29, 33-43, 47-71,

--- 78-107, and 114-132

Y S—
2-5, 7-14, 30-32, 4446,
72-77,108-113

Y Field, G.R. et al. "Method of Using the Reflectance Ratios of Different Angles of Incidence for 2-5,14

the Determination of Optical Constants”. June 1971. Applied Optics. Vol. 10, No. 6.
Y US 4,029,419 A (Schumann, Jr. et al) 14 June 1977 (14.06.1977) entire document 25,12, 14
Y US 6,525,829 B1 (Powell et al) 25 February 2003 (25.02.2003) entire document 3-5, 7-13, 30-32, 44-46,

72-77, and 108-113

D Further documents are listed in the continuation of Box C.

[

* Special categories of cited documents:

“A”  document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L” document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“O” document referring to an oral disclosure, use, exhibition or other
means

“P”  document published prior to the international filing date but later than

the priority date claimed

“T” later document published after the interational filing date or priority
date and not in conflict with the aptﬂlication but cited to understand
the principle or theory underlying the invention

“X” document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilied in the art

“&” document member of the same patent family

Date of the actual completion of the international search

24 November 2008

Date of mailing oit? iﬁ:ﬁzﬁ'ogz@z;arch report

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/JUS, Commissioner for Patents
P.0. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-3201

Authorized officer:
Blaine R. Copenheaver

PCT Helpdesk: 571-272-4300
PCT OSP: 571.272-7774

Form PCT/ISA/210 (second sheet) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - wo-search-report

