WO 2017/172532

1/7

Wy 057777

ot NN

02~y77505//77,

R NN

/////Si(jz/// ,

FIG.

1A

112

102~

//// SIOZ////

104~ §

102~

104~

\\\\ SIN\\\ N

L1 S'02////, -

FIG.

112

1B

PCT/US2017/024123

&f"100



WO 2017/172532

PCT/US2017/024123

2/7

112

ISR NNRNERNRNRNRNRRRRIRERN

102~V

/. b //

IIIIIIIIIIIIIIIIIIIIIIIIII * -

IIIII IIIIIIIIIIIIIIII TT '_

102~

/

/Si09//,

II IIII IIIIIIIIIIIIII I

,\\

IIIIIIIIIIIIIIIIIIIIIIIII S

102~y

777567/

IIIIIIIIIIIIIIIIIIIIIIIIII ¢

!//
112

FIG. 1C

116

102~

(L Sio2/// ,

104~

\::S ARAYAY

102~_p

SiN
(L 3'92////,

104~

AN AN
<:S'\\‘\

S5

/

116

FIG. 1D



WO 2017/172532 PCT/US2017/024123

3/7
20
203~ 1 opga. |
200~ \: 208 204~ :
4 |
4 |
: |
| 206 |
—— |
i T 224 |
o |
1 ) | 4 |
| 222
25 | l 220 i
P
214~ —E» |
i e !
Y L ~212
210 -

FIG. 2



WO 2017/172532 PCT/US2017/024123

4,7

FIG. 3



PCT/US2017/024123

WO 2017/172532

5,7

NN_\/

4

IN]

MOT4 ANV

FUNLYHIdANTL ‘NOILYHLNIONOD NIAID
1V VOITIS 3SN3dSIA-00

HLMOY9 VYOI1IS TvdIO 1100 LNOHLIM 371404d
ALIAILO313S d3dIS3d JA3IHOV OL 3OV4dNS
d34YM 3HL NO NOILYOO1 1V I9SD ASN3dSIA-00

7

~,
~vly

|

. MO14 ANV NOILVHINIONOD
JHNLYE3dINGL NJAID LV 195D 3dINOdd

Nzl

A

MOT4 ANV

FUNLYHIdATL ‘NOILYHLNIONOD NIAID
1V VOIS 3dIAOdd

FOV44UNS ¥34YM IHL OL YOdeH ISNIJSIA

ol

omv.\

A

. MO714 ANV NOILVHINIONOD
FUNLYHIdANTL NIAID 1V POdEH 3AINONd

g0y

|

31140dd ALIAILOFT3S d3dIS3d
JA3IHOV O1 31140dd LNJLNOD VOIIS ANINYE.14d

A

.90y

317140dd SSANMOIHL N4 404 31VSNAdNOD
01 371404d ALIAILOFT4S ANINYEL3A

0t

A

d3AONFY 398 OL
T4 40 37140dd SSANMOIHL ANINYEEL3A

zov




PCT/US2017/024123

WO 2017/172532

6,7

orm.\

G OId

JOV4dNS

¥OLINANODINGS IHL OL (VOIS
ANY) 1950 ANY "Od¢H 3SN3SIA

JUNLYYIdNEL ONY JUNLYEIdNEL ANV
MO NIAD MO N3AD
1V YOS%H 3AINO¥d 1V O%H 3dIAO¥Yd
025" 225"
MOT4 ONY FHNLYHIdNAL MO aNY MOTH ONY FHNLYYIdNAL
NOLLYSLNIONO) JUNLYEINTL NOILYEINIONOD | | “NOILYELNIONOD NIAIS
NIAID 1¥ 195D JAIN0Yd NIAIS LV YOS AIAOYY 1 YOdEH 3AINOYd
905" p05-" 205"




WO 2017/172532 PCT/US2017/024123

7/7

DETERMINE THICKNESS PROFILE OF FILM
TO BE REMOVED

DETERMINE SELECTIVITY NEEDED TO
COMPENSATE FOR FILM THICKNESS PROFILE

| )

DETERMINE SILICA CONTENT NEEDED TO ACHIEVE
DESIRED SELECTIVITY PROFILE

PROVIDE H3POy4, SILICAAND CSGI GIVEN
TEMPERATURE, CONCENTRATION AND FLOW

| J

CO-DISPENSE H3POy4, SILICAAND CSGl
TO THE WAFER SURFACE

i

MONITOR H3POy4, SILICAAND CSGl
TEMPERATURE, CONCENTRATION AND FLOW

Y

CONTROL H3POq4, SILICAAND CSGlI
TEMPERATURE, CONCENTRATION AND FLOW TO
ACHIEVE DESIRED SELECTIVITY PROFILE WITHOUT
COLLOIDAL SILICA GROWTH

FIG. 6



