PCT/US2021/018347

WO 2021/167958

1115

c0l

ol
7 da(q 1504

<0l

901

0cL
ssa4804d uL 7 dog

l "Old

0l

e—1dop uonigiyuj—e

N\
90l

0zl
uoniqIyu

c0l

0Ll
| doq 150d

4

0

I

00}
Ntd-9.d



WO 2021/167958 PCT/US2021/018347
2/15




WO 2021/167958 PCT/US2021/018347
315

200
el

204

FIG. 2D



WO 2021/167958 PCT/US2021/018347
4/15

206 211

205
201

v
R T R Y

203

FIG. 2E



WO 2021/167958 PCT/US2021/018347
5/15

301

(]
o,
P24

300

(2
P

RN NN

TSI A TSI I T A,

303 / 303
3

44

FIG. 3A

312 312
— 312
301
303 \\— 303




WO 2021/167958 PCT/US2021/018347
6/15

Vac
NH3,
WF6
Exclusion ring
300
Wafer 301 j

Vac NH3

FIG. 3C



PCT/US2021/018347

WO 2021/167958
M5

315

301

=

o

N N
e

ez

NH3

303

FIG. 3D

NHS3, Ar Ar
Ny
§ N
& Y ) N




PCT/US2021/018347

WO 2021/167958

8/15

4€ "Old

€0¢€




WO 2021/167958

PCT/US2021/018347
9/15

325
A
312

336

— 300

9as\_ 344

305

FIG. 3G

— 300




WO 2021/167958

400 \(A

410 1

10/15

PCT/US2021/018347

Frontside flow of metal

precursor and inhibition gas —~— 401

:

Optional anneal

~— 403

.

gas

Backside flow of inhibition ~_ 405

FIG. 4A

Backside flow of inhibition
gas

~ 411

:

Optional anneal

~ 413

i

Frontside flow of metal
precursor and inhibition gas

~ 415

FIG. 4B



WO 2021/167958 PCT/US2021/018347
11115

Deposition of nucleation

layer ~— 501
First bulk deposition L 503

X l

Inhibition including backside | 505
flow of inhibition gas

,

Second bulk deposition —~_ 507

FIG. 5



WO 2021/167958 PCT/US2021/018347
12115

ICE only film
W thickness (A)

gy,
P

FIG. 6A

DID film

W thickness (A)

e,

g

FIG. 6B



WO 2021/167958 PCT/US2021/018347
13/15

<

Y

()

c

4

R

= 2000

o

= 1000
0

-200 -150 -100 -50 0 50 100 150 200
X- axis (mm)

@® with 15 sccm backside NH3
O no backside NH3

FIG. 7



WO 2021/167958

14/15

sensor

PCT/US2021/018347

860
Y

\

876

controller

\

874

800\5,:.

825

:r'/aoo |

FIG. 8

803



WO 2021/167958 PCT/US2021/018347
15/15

900

-

974 N

System
Controller

FIG. 9



