PCT/US2017/063750

WO 2018/125495

1/50

ooy

9L

[ IESp— )

AJOWIW
¥il

HOSSIo20Ud

(43}

L1

HATIOYINGD

LN M350
vl

AV IdSIG

FOVAYIANE H3SN

WALSAS-40S
NOLL23dSNI

01




WO 2018/125495

2750

LOLISOd A

PCT/US2017/063750

X Position

FIG.ZA



WO 2018/125495

3/50

oQ
UOLISOd A

PCT/US2017/063750

X Position

FIG.2B



PCT/US2017/063750

WO 2018/125495

4/50

P

Ve Ol

LDLSOG X

UOIS0d A



PCT/US2017/063750

WO 2018/125495

5/50

G 1§
it TUE

de ol

islawelg

uosurdwony ABiaug pasoidul

Yo
7
;
o
7 ,
7 i
S rpig <
A
| axs
i %001



000000000000

FIG.4



WO 2018/125495

7750

Ayisusiy

OISO A

PCT/US2017/063750

o
B2
=

“

o
ja
4

FIG.5A



0000000000000

FIG.5B



000000000000

9/50

FIG.5C



0000000000000

FIG.5D



000000000000

11/50

FIG.5E



0000000000000

FIG.5F



0000000000000

FIG.6A



0000000000000

FIG.6B



WO 2018/125495

15750

PCT/US2017/063750

FIG.7A



0000000000000

FIG.7B



000000000000

17450

FIG.7C



0000000000000

FIG.7D



WO 2018/125495

19/50

AUy

{i/pei} Axuanbald 1RD1LIBA

PCT/US2017/063750

Horizontal Frequency {rad/n)

FIG.7E



WO 2018/125495

PCT/US2017/063750
20/50
o
o O
[ +'s]
O X
Xin
; Ty . = ey <
N B’ % 4 +
) ® B
8
8]
= ®] % R ®
8 R = ] §
B B R
51& . ® 8 =]
‘ B
® * g ®
R = -
® % b
= ® o
" o ® B 2 =
ﬁﬁ ] B S
) B 8 (Ve
x B A
% - 5
® o % H . = I
] L o
N 8 ¥ ‘ BN
X Se . 9 c
= 1 5 B ) X
s S X
W @
%
o ¥
¥ H ¥,
s ¥
s B o ®
o #R L H o
N B
® ®
st - ®
PO - L 5 E . u")‘
g’ ) e <
3 3
+ s

/ TS YeD1LIBA
Lo
L]
S0

FIG.8A



PCT/US2017/063750

WO 2018/125495

21750

d8 914

10443 12IUOZLIOH

67+ 5 ¢z

-0k« m A G-

&

-

lend

ﬁ@ % v ¥ 9V @“Q.QQ % 44@. Y A%NQ.Q .\.JL.

Bk TR NS I I AN Y
. T gy Q@Q% 7% %y v % C

Yooy ¢ You v W Ve c\wm S22 e

i o

=




0000000000000

900~
%,

FIG.9A



0000000000000

"%,

FIG.9B



0000000000000

22222

FIG.9C



WO 2018/125495

14

25750

AISUIUY
T

O

[siexid] yeipey

PCT/US2017/063750

12 14

10

Tangential [pixels]

FIG.10A



WO 2018/125495

”EQ"%G\N

10

26450

Aysuaiy

o) N

{s1oxid] teipey

PCT/US2017/063750

Tangential [pixels]

FIG.10B



WO 2018/125495

1

12

o3

27750

AJSUNUY

<G N2

{s1ad] yeipey

PCT/US2017/063750

Tangential {pixels]

FIG.10C



WO 2018/125495

? 036 ""'x\%‘

28/50

AESUS U
L

N

[sjexid] ympey

PCT/US2017/063750

Tangential [pixels]

FIG.10D



WO 2018/125495

1100~

29/50

AJISLRILY

UOLHSOd A

PCT/US2017/063750

A Posttion

FIG.11A



WO 2018/125495 PCT/US2017/063750

30450

Ausuaiy .

X Position

bl L
+
OISO A

‘5‘210“\5&



0000000000000




WO 2018/125495

32/50

AJSUNILY

LSO A

PCT/US2017/063750

% Position

FIG.11D



WO 2018/125495

“40\&

43 -

33/50

AJISUSIU

<
LoLisad A

PCT/US2017/063750

% Position

FIG.11E



0000000000000

FIG.11F



WO 2018/125495 PCT/US2017/063750

35450




WO 2018/125495

36450

3

LORISOd A

PCT/US2017/063750

X Bosition

FIG.12A



WO 2018/125495

37450

AJLSUsIy

L]
LoRisod A

PCT/US2017/063750

* Bosition

FIG.12B






WO 2018/125495

1300 ~

39750

Adsuaiyy

Lo

SRS JEIPEY

PCT/US2017/063750

Tangential Distance

FIG.13A



WO 2018/125495 PCT/US2017/063750

4(/50

AJSUSILY <
TR hHH® v

{
Tangential Distance

+¢i

SDUEISI 1eIpey

"23‘5{3“\\%

FIG.13B



WO 2018/125495 PCT/US2017/063750

41450

1401
-

Distance

100 e

AUSUSIU DSZHBULION

? 48{} “’\\‘&

FIG.14A



WO 2018/125495

1401
4’/ |

e

N\
N

Bigtanf:e

PCT/US2017/063750



WO 2018/125495

1500 ~

43/50

N
N I
%
\“\\i\\
N
a\\"\“\\“‘v
o
&
N
N -
N
™
e
N
L
PR
o
s‘\\b
S N
9\\5 o
o°s
o
S
e
Nl 33
¢
\,\\\\\\\\\ «\“-'?
& =
[ged
o
3
&
G

10¢

AJSUDU DOZIIBUUON

PCT/US2017/063750

FIG.15A



WO 2018/125495

‘55’%5\

44/50

N
’%\\\
AN
2 g“\\
R
&
&
&
o o
o"s
\\“\\5“‘
‘\\\\é“\\\\t\\\\\x
R
e
\\\\\l\\\:x\\
SRR
s
SR
>
X
N
< Tn
X
o N\
[t &
R e
o4 &
il N
w3 §
o

1077

10¢

AJSUDU DOZIIBUUON

Distance

PCT/US2017/063750

FIG.15B



WO 2018/125495

PCT/US2017/063750

45/5Q

;\

Tangential Distance

IR \\\\\ \\\ \\\ \\é ®

FIG.15C



PCT/US2017/063750

WO 2018/125495

46/50

Vo9l 9Old

(nQv) ems 19843

O

00057 00007 00051 Q000  000%

705

107
oy
109
108
001
101
10k
091

$108420 0 JRQUINN

a8t



WO 2018/125495

47750

o

S

&

Wy

o~

o)

&

S

&

&

= o~

& gg

A & 15

ol
\&N‘\VNN;&&Q\VNNNNS&&Q\VNN\
: &

&

&

R ad

@

0 O

L]

&Y

‘ . . .
RS

BN BT AR A~

5128420 10 JOGUUNN

Defect Size (ADC)

PCT/US2017/063750

FIG.16B



PCT/US2017/063750

WO 2018/125495

48/50

J91°9ld

{D0v) 2715 12345¢

Qo087 00007 Q0041 ODDGE 000

4

ALY

y
0

0z

oy €

3
09 g
o8 e
0oL %

59
oz g
ol
051
N

~0791



PCT/US2017/063750

WO 2018/125495

49750

00057 0000

aoL oid

(30v) 875 198537
0005

00051 00001

& ;

“

L8

y
0
io)

Z
07 5

g
e 28

g,
0y o

mw
jos &
109
0/
«//mmﬁ



WO 2018/125495 PCT/US2017/063750

50/50

1702~
ACQUIRE LOW RESOLUTION IMAGE PATCHES

1704~ AGGREGATE THE LOW-RESOLUTION
IMAGE PATCHES

ESTIMATE ONE OR MORE SUB-PIXEL SHIFTS IN
THE LOW-RESOLUTION IMAGE PATCHES AND
SIMULTANEOQUSLY RECONSTRUCT ONE OR MORE
HIGH-RESOLUTION POINT SPREAD
FUNCTIONS (PSF)

________________________ e,

’57'98“\3 SELECT ONE OR MORE OPTICAL COMPONENTS OF
THE INSPECTION SUB-SYSTEM

1710~} GENERATE ONE OR MORE ADDITIONAL METRICS OF !
THE ONE OR MORE OPTICAL COMPONENTS FOR
CALIBRATION OF THE INSPECTION SUB-SYSTEM

} PERFORM ONE OR MORE ADVANCED APPLICATIONS |
712~ WITH THE ONE OR MORE RECONSTRUCTED
HIGH-RESOLUTION PSF AND THE ONE OR MORE |
ADDITIONAL METRICS §

_________________________________________________

FIG.17



