
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 

(19) World Intellectual Property 	
-, 

Organization 	 M111110111010101111101 I 101011111110111010111011 1 111110H III 11 
International Bureau 	 0..

.1
j 

	

.......or::,„, 	
(10) International Publication Number 

(43) International Publication Date 	 WO 2015/089231 Al 
18 June 2015 (18.06.2015) 	WIPO I PCT 

(51) International Patent Classification: 	 (81) Designated States (unless otherwise indicated, for every 
GOOF 17/50 (2006.01) 	 kind of national protection available): AE, AG, AL, AM, 

AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, 
(21) International Application Number: BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, 

PCT/US2014/069617 DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, 
(22) International Filing Date: 	 HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR, 

	

10 December 2014 (10.12.2014) 	KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG, 
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, 

(25) Filing Language: 	 English 	PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC, 

(26) Publication Language: 

	

	 English 	SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, 
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW. 

(30) Priority Data: 
61/914,950 	11 December 2013 (11.12.2013) 	US 	(84) Designated States (unless otherwise indicated, for every 

kind of regional protection available): ARIPO (BW, GH, 
(71) Applicant: KLA-TENCOR CORPORATION [US/US]; 	GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, 

	

Legal Department, One Technology Drive, Milpitas, Cali- 	TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, 
fornia 95035 (US). 	 TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, 

(72) Inventors: ADEL, Michael E.; 14 Yigal Alon Street, 	DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,  
L 

	

30900 Ya'akov Zichron (IL). AMIR, Nuriel; 34 Yarden 	V, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,  

	

St., 2068101 St. Yokne'am (IL). GHINOVKER, Mark; 	
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, 

	

69 HaTsayalim Street, Apt. 2, 20692 Yoqneam Ilit (IL). 	GW, KM, ML, MR, NE, SN, TD, TG). 

— 	SHUSTERMAN, Tal; Fichman Street 4/2, 3254208 Haifa 	Published: 
— 	(IL). GREADY, David; King Solomon 15/7, 6437715 Tel 
— 	 — 

	

Aviv (IL). BORODYANSKY, Sergey; 706 Santa Susana 	
with international search report (Art. 21(3)) 

 
Street, Sunnyvale, California 94085 (US). 

= 
(74) Agents: MCANDREWS, Kevin et al.; KLA-Tencor 

Corp., Legal Department, One Technology Drive, Milpitas, 
= California 95035 (US). 

= 
= 

(54) Title: TARGET AND PROCESS SENSITIVITY ANALYSIS TO REQUIREMENTS 

= 	 122 
= 
- 	 90-, 

- WAFER PRODUCER 149 	 M 

= 
OR TARGET DESIGNER -. 

PE'FORMANCE CONSTRAINTS IMP' 
94 	 127-)  ,, 1231- METROLOGY METRICS MODULE 2 

- TARGET PARAMETERS M ' 
-,,ITHRESHOLD 

142 

= 96-\ - 
_ METROLOGY CONDITIONS 

132 	  
"P 

98\  = 
-  PROCESS PARAMETERS 

124-d 	METROLOGY METRICS 

110 - -131 

INPUT MODULE 
126---1 	PROCESS METRICS 

-  119 
120 	t RAW DATA 

CURRENT LAYER 
(SIMULATION OR DATA) 

METROLOGY 
SIMUALTION 

-129 
140\  

11 
150 

 118 , 	t TARGET 

PREVIOUS LAYER COARSE TARGET
SENSITIVITY 

ANALYSIS MODULE 
-..- OPTIMIZATION 

MODULE (SIMULATION OR DATA) FILTERING 
11 

er) 	 Figure 1 
N 
ct\  
cc c::::) 	(57) Abstract: Systems and method are provided for analyzing target, process and metrology configuration sensitivities to a wide 
---- range of parameters, according to external requirements or inner development and verification needs. Systems comprise the follow - 
in • mg elements. An input module is arranged to receive parameters relating to targets, target metrology conditions and production pro - I-1 

cesses, to generate target data. A metrology simulation unit is arranged to simulate metrology measurements of targets from the tar- 
ty 	get data and to generate multiple metrics that quantify the simulated target measurements. A sensitivity analysis module is arranged 
(0.*) to derive functional dependencies of the metrics on the parameters and to define required uncertainties of the parameters with respect 
71,19 	to the derived functional dependencies. Finally, a target optimization module is arranged to rank targets and target metrology condi-

tions with respect to the simulated target measurements. 


