WO 2024/168087 PCT/US2024/014884
17

102

FIG. 1C
FIG. 1E

114

108

102

102
108

108

102

FIG. 1B

implanter
110

fon Beam

104
106

o
«
©
L

FIG. 1A

SUBSTITUTE SHEET (RULE 26)



PCT/US2024/014884

WO 2024/168087

2117

{r7) UORBULIOIB(] MOF DICIOgRIBd

¢ "Old

"~ 00¢

SUBSTITUTE SHEET (RULE 26)



PCT/US2024/014884
317

WO 2024/168087

€ 9Old

142} 801

&0l

N~ 00g

SUBSTITUTE SHEET (RULE 26)



PCT/US2024/014884

WO 2024/168087

4117

'ne] Ausuag
JUSHNG Wigag

y0

¥ "Old

711 wesg uo

SUBSTITUTE SHEET (RULE 26)



WO 2024/168087

500
Ty

517

SUBSTITUTE SHEET (RULE 26)

PCT/US2024/014884

FIG. 5



WO 2024/168087 PCT/US2024/014884
6/17

500 ™

Measure Shape h{0, @) of Wafer
610

l

Perform Zemike Polynomial

Decomposition h{o,¢) -2 {A) 620

NO YES

Sslect Tensile Film Select Comprassive
630 Film 632

Y

Determine Film Properties and
Thickness Using {A]} 840

v

Deposit Film §50

v

Determine lon Doses to
Mitigate Saddie & Residual
Daformations 864

!

implant lons to the Film 670

SUBSTITUTE SHEET (RULE 26)



WO 2024/168087

PCT/US2024/014884
7117
¢« 700
identify Saddie and Residual
Deformations 710
Parform Monte Carlo Simulations for | Measurement Data
Baseline lon Implantation 720 | 722
" Sufficient ™~_ ~ Energy ™ . ¥YES
 Penetration Depth? g Saturated? P
T T Lower Mass
VES : jons 750
increase o
Energy 740
~Sufficieni ™ —
# of Vacancies? B
755 Dose 760
_— Vacancies ™~ NO - ,
within Target Depth? . Encra;;s;e il
h %5 -
YES
Settings for lon Implantation
780
ton Implantation 730
FIG. 7

SUBSTITUTE SHEET (RULE 26)



PCT/US2024/014884

WO 2024/168087

817

V8 'Old

Il uidag
000e 0002

0001

0

“w

ARY

TS

050

S50

ABjaus piug
Al raus Moy

- ADUBUB UBI W UDL e
U IO -

5 V3] JR—

{ADUBIRAIOOUS

St oot

571
051
GL'T

oL

wonsBuylsqu

LR aEA

il sey

SUBSTITUTE SHEET (RULE 26)



PCT/US2024/014884

WO 2024/168087

on7

[z

€8 "Old

s/

i,

ek

mm

b1

BUBUD MOQ) ORI 28U

0g [RRIu:

e

{N

SUBSTITUTE SHEET (RULE 26)



WO 2024/168087

10117

PCT/US2024/014884

ion A - mid mass

BRRARAS & SRR

£
i

e o - Bigh mass -

4000

2000

Rt
SN

Srnonthivacancy)

i

20
Depth [4]
FIG. 9

1000

WY

<t o) o -

o

L2

[uowonsBuyiaquunul sanueiea

SUBSTITUTE SHEET (RULE 26)



WO 2024/168087 PCT/US2024/014884
1117

7.}
z{} 1%

ih energy, Mdeg e

2
-

FIG. 10

T T

2w 3

N a8 3 W%
P R e o
oY EoE T ra
aaed e «::g adhany R ok
& = o 8= o
o E:: AN S RN M
ﬁ N H ¥ ‘t ,:\:;“:;
5 o g ot
e S Oo O D )
oot - e e g\i‘;
T bt
S 2 N S
w~y X % © P
& B . * £
ot &
53 S S e — x

W

10

.............. S—_— Y i\}& = {:}

{aog mauyeBusyy Moq) ones asuodsay

SUBSTITUTE SHEET (RULE 26)



WO 2024/168087

Srooothibon

12117

PCT/US2024/014884

3 e§
W

%,

lon Y - low ma

15

&
i
R

4

5
7
%

o A - i m

% wese

g
sy

3

lor Z - high

ER I

4000

O

[{zw :sggi.igi{}w}

&%

SUBSTITUTE SHEET (RULE 26)

-

) |
{EUID/SWIogy)] suoy

L

g

FIG. 11



PCT/US2024/014884

WO 2024/168087

1317

000¥ 000€

Vel "Old

(vl udsg
Onne

abue Juapiow Bep
aibue uapiou Bap

sibue uepiou Dap
aibue Juspiul b

R —

(uopponug

Ry

LY ] sugy

L

WIS

(P WS Lo

SUBSTITUTE SHEET (RULE 26)



WO 2024/168087

LrnsthiVacancy}

14117

PCT/US2024/014884

y
4

R4

GO deg in

x4
30061”3666

20006

wooow

£ £y

&

S

N

%
L

{uowonsBuysquinul SapnUEEA

SUBSTITUTE SHEET (RULE 26)

“
e

4000

ol

e

3000

1000

0

FIG. 12B



WO 2024/168087 PCT/US2024/014884
15/17

W
&3
i N
ey
WY
P
g S
o P
}E{ e TR
& ™N
£ Kol
. :
. RS
& ol
= Tk
{} e
A g
¥ HE
= <
»sﬁ.-; :':3 {::}
oSN
o
R
s
L2
aeed

R TS I HE R

SUBSTITUTE SHEET (RULE 26)

FIG. 12C



13G0
™

WO 2024/168087

1304

1617

<t
<
o
—

SUBSTITUTE SHEET (RULE 26)

PCT/US2024/014884

FIG. 13B

1312

1312

FIG. 13A

ion Beam
Simulation Module
1




WO 2024/168087

1400
u_“_\\ig

Processing Device 1402

Processing Logic
1426

Main Memory 1404

Instructions
1422

1717

PCT/US2024/014884

Video Digplay
1410

Static Memory
1406

Alpha-Numeric
Input Device
1412

Network Interface
Device

1468

Network
1420

FIG. 14

SUBSTITUTE SHEET (RULE 26)

Cursor Control
Device
1414

Signal Generation
Device
1418

R R
- Bl b -
a0
i S »
N
o

Data Storage Device 1418

Computer-Readable
Storage Medium 1424

instructions
1422




