PCT/US2024/039403

WO 2025/029557

T —
| § BEL 304N och ST
|| mmewOm_mm_ Y3ITI0YLINOD Nﬁ_ M_f>.\_,%¢:w
_ ONINIVLNOD T
| i| 9T 30unos BLsS e P
|i| iNvaxo e — 2% v
|| = it - === ST
o seT 399009 leceeooeeec ool e L i w0 Z1T W3LSAS MYOMLIN |-
“ ooy | Tae v\ e m - LSNVHX3 ONIHOLVIN
: m _
“ ; ; _
: : _
| < : 801
| zo7 — | 2N \+ 1z
| e (SINOILVLS | | m T O O T I [ N %
L_] ] ©ONISS300dd 921N YYVYVYVYVYYY || _Doz
TYNOILIAaV m 0k~ P _
_ yeL ——— <1l 2l
| REEREERE |
m p oLl _
01— _
; _
: - 9L
ZET 308N0S T _
SV9 39¥Nd S ——— = .
oo eel l Old

1/11



WO 2025/029557

PCT/US2024/039403
2001\‘ 210
( K ™\
PERFORM PREPROCESSING PHASE 220

| DEPOSIT AN OPTIONAL UNDERCOAT LAYER ON INTERIOR )
| SURFACES WITHIN A PROCESSING CHAMBER OF THE

PROCESSING TOOL
N e D D e - — I
) 230
/_ )
DEPOSIT A PRECOAT LAYER BY PERFORMING ONE OR MORE
PRECOAT CYCLES 240
( 242 )
PRECOAT CYCLE a

DEPOSIT A TRAPPING LAYER ON THE INTERIOR
SURFACES WITH THE PROCESSING CHAMBER,
THE TRAPPING LAYER COMPRISING A FIRST
MATERIAL

244
(~ / )

DEPOSIT A SEALING LAYER OVER THE
TRAPPING LAYER, THE SEALING LAYER
COMPRISING A SECOND MATERIAL THAT IS
DIFFERENT THAN THE FIRST MATERIAL

“I/‘250

PERFORM PROCESSING PHASE /270

PERFORM A DEPOSITION ON A SUBSTRATE TO DEPOSIT A
PROCESS FILM ON THE SUBSTRATE AFTER DEPOSITING THE
PRECOAT LAYER

FIG. 2

2/11



WO 2025/029557 PCT/US2024/039403

300~
FA
301~y 305~ %

LS, AN 303 5;607
N N

Z
L \
Z N

NN

7]
7]

/77777777777773} Ej///////////////;

AR

e/
s 302 7

302)

FIG. 3A

V

300~\‘
301\‘ 305~
307
s AN 303 f;—

KL AN
i | ¥ T
covss A 304 ™ 7
y s
s

NN

7 b
LSS //’ ///////////////j F/ LSS LSS

-
;
-
i
i
Z

s -
I o 302 7

302 J
SiH4

FIG. 3B

NoO/ O,

301\‘

w

o

=
R

303 307

7
ey
ey
ey
ey
ey
ey
ey
s 302

o

(o]
DSNNNNN,
AR

302 SiH4\/I§ \ N

FIG. 3C

3/11



WO 2025/029557

301\‘

7
LSS
LSS
LSS
LSS
LSS
LSS
g

~
308

T &
R

302

301\‘

306

/304 308

7
LSS LSS
LSS LSS
LSS
LSS
LSS LSS
LSS
s

LSS

310

T
HHIHHERHHTTTE

302

w
[e]
—_

w
(=]
=

—

\<306

w
()
[e5)

7
VS e S ees
VS e S ees
VS eees
VS eess
VS S e es
VS e e ees
VS e S ees
V2%

TN
/

30

w
()
D

300\‘

PCT/US2024/039403

307
o

307
N

302

éﬂ&ﬂﬂ&ﬂﬂ&ﬂﬂ(ﬂﬂij ////////////////;

S|H4\/ ‘\ N,O/ O,

FIG. 3F

4/11

305N #
7 7
303
i 7]
z 22
Wz . Z
302 7 Eﬂ
SWM‘—‘//)‘ k\\\N_pbcbe
305N ¥
303 4
\
/7] /
7 7
N 7 y 7
302 j
SiHr/ ‘\ NHs / N,
305~ ]
303 :
/)
77, 7]
77, 7]
Z Z




WO 2025/029557 PCT/US2024/039403

3

w
2
(%)
o
SN
(&%
(o)
(&3]
L
NN

7
L
S
L
L
L
S
L
T

N,
Y
SNNNNN,

[ITTIIIIINN, &

Vg I

2020 a6 312 1
SiH4

7
305~ %
[ i s s )

301\‘ 3?4

7
LS
LS
LS
LS
L)
L)
LS
s,

OO0 OO OO DO OO O O DO O OO O D DO O OO OO o) n,

e IHHHIHHTTTHY

30
SiH4 NHs / N,

FIG. 3H

511



WO 2025/029557 PCT/US2024/039403

>90nm Particles vs. Condition

Particle Count (>90 nm)

CE1 CE2 Loop 8x Loop 16x Loop 32x CE3

Condition

FIG. 4

6/11



WO 2025/029557 PCT/US2024/039403

>0.5um Particles vs. Condition

Particle Count (>0.5um)

CE1 CE2 Loop 8x Loop 16x Loop 32x CE3

Condition

FIG. 5

7/11



WO 2025/029557 PCT/US2024/039403

Al vs. Condition ordered by Al (descending) Station

A
HH4

s No Detection

Al Particle Count
N

[~
78 A Ve

CE4 CES CE2 Loop 2x  Loop 4x Loop 8x

Condition ordered by Al (descending)

FIG. 6

8/11



WO 2025/029557 PCT/US2024/039403

Mn & Fe vs. Condition ordered by Fe (descending) Station

771
M4

4 No Detection

Mn Particle Count
N

CE4 CE5 CE2 Loop 2x Loop 4x Loop 8x

No
Detection

Fe Particle Count
N

v E//: 1 774
CES CE2

rLoop 2x Loop 4x Loop 8x

Condition ordered by Fe (descending)

FIG. 7

9/11



WO 2025/029557 PCT/US2024/039403

802

808

806 — -

— 800

10/11



WO 2025/029557 PCT/US2024/039403

e 2

COMPUTING SYSTEM 900

s ~

LOGIC SUBSYSTEM
902

STORAGE SUBSYSTEM 904

[ INSTRUCTIONS 912 J

DISPLAY SUBSYSTEM

INPUT SUBSYSTEM 908

COMMUNICATION SUBSYSTEM
910

FIG. 9

11/11



