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APPARATUS AND METHODS FOR DETERMINING DEFECT DEPTHS IN VERTICAL STACK
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Disclosed are methods and apparatus for inspecting a vertical semiconductor stack of a plurality of
layers. The method includes (a) on a confocal tool, repeatedly focusing an illumination beam at a plurality
of focus planes at a plurality of different depths of a first vertical stack, wherein a defect is located at an
unknown one of the different depths and the illumination beam has a wavelength range between about 700nm
and about 950nm, (b) generating a plurality of in-focus images for the different depths based on in-focus
output light detected from the first vertical stack at the different depths, wherein out-of-focus output light
is inhibited from reaching the detector of the confocal system and inhibited from contributing to generation
of the in-focus images, and (c) determining which one of the different depths at which the defect is located

in the first vertical stack based on the in-focus images.

HEREE



1603076

TW 1603076 B
2| fEE fzgo -
2186
= P
203
| o \
208 S 202
/
> N\ 204 fzao
08 HICEOE |

57
s
225 !
7 LA 77
227. Y D
I, .
%
2

AR ERA

200+ + « A

201 - - - BHE
202+ ¢ - THAKE
5 R

203« - - BREHE
%

204« + - H 4
205+ + - RBERER
206 - + - LA 4A/ER
Sl

208« » » KRS ES
210 « - HEEEH
216« « - B A/E
e

218« + « MBI R
225+ « - B2

227« + - JER
280 ¢ - - EALMAE
200+ ¢ - PEHH



/,

5% BH 1 22

16030 103112611 10650118 #EE
O N K

s EEEFESR 0 103112611

x 1EEH - 103/04/03 IPC 4348 : GOIN 21/95 (2006.01)
[&9H4ME]

ARACEZERECBR THBEEZEERTTE

APPARATUS AND METHODS FOR DETERMINING DEFECT

DEPTHS IN VERTICAL STACK MEMORY
[FX]

KRG RN eREREE 2 —EE5FEGREE Y T ARE
H #ZhzZEg  @F - HETEE > B —-BHEREEREER—
o — T R 2 B R [E R R AR B R P R 0 b — s (R
EMEZFAFAREZ —RIMERE © Hx B OEREFHELT700 nméd
950 nmZ W Z — K KRHEE  OENREZFARFXEHZE EEH
HEEN HERE CMEEZFARRE ZEREHEZG > Ld
MH R EE e ZRZ B AR ZZ EN s - B IR H (e o F 5 E
R ZEL D RCOERZEHECRRATEZ S —EHEEETZ
w2 i B (5 B L FY 5% 3 A B AR E Z 1 & -

C179447PBX20170511C.docx -1-

103112611 FE L% A0202 1063150799-0



1603076 10655118 f#iER

€39

Disclosed are methods and apparatus for inspecting a vertical semiconductor stack
of a plurality of layers. The method includes (a) on a confocal tool, repeatedly
focusing an illumination beam at a plurality of focus planes at a plurality of different
depths of a first vertical stack, wherein a defect is located at an unknown one of the
different depths and the illumination beam has a wavelength range between about
700nm and about 950nm, (b) generating a plurality of in-focus images for the
different depths based on in-focus output light detected from the first vertical stack at
the different depths, wherein out-of-focus output light is inhibited from reaching the
detector of the confocal system and inhibited from contributing to generation of the
in-focus images, and (c¢) determining which one of the different depths at which the

defect is located in the first vertical stack based on the in-focus images.
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