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201
Expose the semiconductor substrate to an S
alkyl halide depuosition inhibitor
203
Expose the semiconductor substrate to a P
metal precursor

205

Expose the semiconductor substrate to a //J
reducing agent

mmmmmmmmmmmmmm ;____m__m____m_m_m 207

Repeat steps 201-205, and/or repeat only
steps 203-205 (Optional).
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Expose the semiconductor substratetoa
metal precursor and an alkyl halide
deposition inhibitor

l

211

Expose the semiconductor substrate to a P
reducing agent

213

Repeat steps 208-211 (optional)

Figure 2B
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Expose tha semiconductor substrate to a
metal precursor

l

Expose the semiconductor substrate to a ;
reducing agent and an alkyl halide deposition
inthibitor

219

Repeat steps 215-217 (optional)

Figure 2C

5/12



WO 2023/114640

PCT/US2022/080705

\\-— TiN

H2
303
HHHHHHHH
N AR
TiN
t-Butylchloride
305 CICICICICICIGICI
&\.*, HEEEN
TiN
MoCls
Cix
307 GICICICIMoCICICI
\\% HEEEN
TiN
Ha
309 ?";O
— E TiN

Figure 3

6/12



WO 2023/114640 PCT/US2022/080705

R R
Beta-diketiminate \m

Amine NRy
1 N M.
R 10 R
R
i
N R R
Amidinate Rm{{ © Beta-ketoiminate m
N O N
R 11
2
Amidate R Beta-diketonate R‘T/\T’R
! 73
] O
R S
--<§0 12
3
R R
N
iminopyrrolidinate qN@ Pyrazolate @5{5
24
13
4
P NR,
Diazabutadiene R“Ni \N-R Beta-amino alkoxide /E
5 r” 0e
14
Ty,
RN N-R
8 NRz
e\ Guanidinidate RQNéN,R
RN N-R
- - 15
7
R
Beta-imino amide EN Amide NRZ
NS
3 18
R
8
R
n _ =N Imide NFE
Alpha-imino alkoxide /E
R e
9 17

Figure 4

7/12



WO 2023/114640

Thioether SR,

18

Dithiolens H

Thiolate

Alpha-iminothiolens

Alpha-Dithiolate

Beata-Dithiolate

Figure 5

8/12

PCT/US2022/080705

©gr

19



WO 2023/114640

e

38

=] R

é

N

C MoCl

N\
R R

28
R R

7

N

3
( iMGCié

G
33

Figure 6

9/12

PCT/US2022/080705

R

N
i@igg;wmch

R
30

R,
N,
/[ “MoCl,
o
3

34



PCT/US2022/080705

WO 2023/114640

/ einbiH

L
Pnoocd
P

ainon
554004

£04

VD HIRRIVO

SYD 88300%d

o L 04

10/12



WO 2023/114640

PCT/US2022/080705

852 854
. |
856
850

Figure 8

11/12




WO 2023/114640 PCT/US2022/080705

Controlier

900

917

815

Figure 9

12/12



