WO 2019/089555 PCT/US2018/058164

1/9
110 113
112 (/
\ 108
105 111
\\ 107
S Y P
Vol
102 —~_ LOG
- 109
103 —~ 1
~" FIGURE 1
104
220
110 113
112 108
105 111\ 7—/
102~ | 106
5 | o 109

103 ~| l I




WO 2019/089555 PCT/US2018/058164

2/9

302 300

- ~

PROCESS A PORTION OF A BATCH OF WAFERS f/
WITHIN A REACTION CHAMBER

304

h 4

CONDUCT A MID-BATCH REACTION CHAMBER (./306

PROCESSING TO STABILIZE MATERIALS
ACCUMULATED ON INTERIOR SURFACES OF THE
REACTION CHAMBER AS A RESULT OF
PROCESSING THE BATCH OF WAFERS

h 4

308

PROCESS ANOTHER PORTION OF THE BATCH OF
WAFERS WITHIN A REACTION CHAMBER

FIGURE 3

310



WO 2019/089555 PCT/US2018/058164

3/9
402 400
SEASON INTERIOR SURFACES OF 404
A REACTION CHAMBER, e.g., BY APPLYING A/
COATING BY ATOMIC LAYER DEPOSITION (ALD)
406
PROVIDE A PORTION OF A BATCH OF WAFERS TO ,—
THE REACTION CHAMBER FOR PROCESSING
408
PROCESS (e.g., DEPOSIT MATERIAL ON) THE
PORTION OF A BATCH OF WAFERS
CONDUCT MID-BATCH PROCESSING OF THE 412
» INTERIOR SURFACES TO STABILIZE OFF-TARGET /—
DEPOSITED MATERIALS THEREON
INSERT ANOTHER (AN ADDITIONAL) PORTION 414
OF THE BATCH OF WAFERS INTO
THE REACTION CHAMBER
‘ h 4
418 416
PROCESS THE ADDITIONAL PORTION OF A BATCH —
OF WAFERS
420
FIGURE 4A
422
HAS A TOTAL BATCH —
ACCUMULATION LIMIT HAS
NO BEEN REACHED DURING YES—»/ END & CHAMBER

PROCESSING OF THE BATCH
OF WAFERS



PCT/US2018/058164

WO 2019/089555

4/9

gy 34NOld

3dISLNO Ol s3SN4dId NIFd3IHL dJ1INDI VINSY1d
1VHL HONS "3dINYHO NOILOVdd 3HL ANNOYO

g A9 @3IMOT1T104 S3OoVHENS
HOIY3LNI NO (y 002 > “6°8) W14 NIHL V LISOd3a

S3JV4HNS JOIHILNI NO STIVIF31VIN d311SOd3d
139dV1-440 4O INJNLVIHL VINSY1d LONANOD

NOZH3HL STVIHALVYIN d311SOd3d
139dV1-440 FZ1M19VLS Ol S3OVIINS HOIH31NI
JH1 40 ONISS300¥d HO1vg-AIN LONANOD

S30V4ENS HOIYILNI OL (LINIT NOILYINNNDDY
HO1vd 1V1OL JdHL 40 NOILHOd V ONISSI00dd
d3L4VY) A1V A9 W14 379ISSTHIINOD V AlddY




PCT/US2018/058164

WO 2019/089555

5/9

VS J4NOId

505 - 510

ZHPEE 30 IR 95 E | 40 GHDH0E

SESUY (0 UOIPRIHRIGCD

A IeeH I TH

AARL - MADOS

USUIEI] 1504

ISUITEI YA Oy S U U SN
fnanbaid Jpp0uss Buming

ZHWLT
0 IR BT A0 IHMNGL

Aauanboiy

AL - 005

B D54

2884 - P

Jaaod aHG

FETL

chuesy ayejd dog

i) Jauetny

JARIP - 5T

53 1A ST

duRg pag

0EDE 3.02-0% 3.000F dita} 2 SED
S020E 1,04 -0F 30008 diuay sjnodusy

dussy

ST - 100

31 - 1070

) s2and 4y

ST - 10

Hi - 10

ST - B

ST - LoD

{5} s8upumn daxg

OOH05 - 0005 TO/2ZN

o00’0s - DO0'S 20T

.wmm-m

1831

0TS - D005 TH

OO 05 - 000'S TN

OSOTH GO0'07 - 000’

{3 wumm DOUDZ - DOG'T
A7 GOOST - 0001

I 00T - 000'T

ST OO E-D05

WIS OOl £

MROEY JOSAN 0L S

{uioos) mopy

7/1- uyneqg-piw

$823044

siajollieled




as 3dNOld

PCT/US2018/058164

HHF- S0 Jf

Nmﬁm €% NTE FOET SO IHNE0L Amsanibaiy
80

ARAL - BADBS 3BT

JUSUIEIL LIWe DRUIGLUDT BG UDD

HIBUITEAI] 504

£F 0 THADGL

THAM SO 0 ZHIMOSTEL 40 ZHEG0L

g

Anaanieig

6/9

pad 40 18000 GHE - {papunosd PAYE - DOS B0y pad 3Mod
" s B SHRH - OGS o

e 10 o TIHE 2 NS - ABODS yamod ORs
AL - CE dugey syl dog
Lo DLE0T - 5T s asquasly

T:00% - D5T A0 - 5T mzmw pad diuzy
33408 1 Tag ity Sisay Uy sen
080 MRGE ey sty
- 100 9 YD =8 4y

3T -0 50045 -w,m .mEm 34 s} sBunun daxg
Sy - I 5L -I0'0 FY B
5T - 1670 @Yx Fu S50l
00005 - 000'G 20N GHS o) USRI S5THD D] 0308 sEind pug
193-7 L“.,QM i FIEEFI
QUGS - GBO'S IH OO0 05 - U00TC TH oy ading
; — 1 {su32s] oy

TOJOTM DD - DODT ked s FROY SBTHHRTY
A DOUST - 0001 i A} FRLIZET
IS (U E-005 i PRAAL IOSANIRAG

WO 2019/089555

JEBLLUST)

b Yneq-pha

- Y33RG-PHA

sigjsigied




WO 2019/089555

Foweer
Frossyre

P C
Faower

PCT/US2018/058164

719

Remote Clean Recipe

HP Clean
RHemote source

FIGURE 6



PCT/US2018/058164

WO 2019/089555

8/9

L 3d4NOl4

L— ClLL

-

o1z
80/ W
T TEr—
/- G _
90/ —
— z0, — ,
0s/ |
Jajjonuon A |
aul| seb paiq —» i
oﬁlva%
0c/
ainor A e e
$§3004d Yy xoq ajnodwy
€0/
<+—0c/
<+ B0/
SVvO SVvO
d314dvO S$S300dd

«— 9Ul| 9jhodwy

v/ 00!



WO 2019/089555

816

814

808

9/9

PCT/US2018/058164

852 854

l@l

FIGURE 8

858

856

850




