11724

— 13
' — 14

=Y

N
N

10—p77I 10—
T —ild T

—
(.
_J
()
=
L)

I“PD =
()
()
()
(-
=
CJ

ST

FIG. 1


lizalam
Text Box
1 / 24



2/24

¢ 9Old

|
7N SN YN Y | 162
/Noa\ /Noa\ an_\ nNon_m L I
w',\\ ml(\ “/(\ “l(\
0¢e a¢e¢ Vel aee
‘)' \w
77N gc /7 ) Al
e~ L2 - T — Ve
\aa/ i/ v/\ \a1a/
it | (0)744
VOl1¢

N

Ve

a¢¢


lizalam
Text Box
2 / 24



3/24

22A(22B)
\
222e
Z%Za 22|1 yW
k\1:f1’—221e
X 221¢
l\%-.- _-:"}
224 —==== < FI
224c
220c
220
N—
2eda—r L 223b
223a
223d 2230223
~—rt 2203 223¢ \_/
224b 9936
220b

FIG. 3


lizalam
Text Box
3 / 24



424

23A

FIG. 4


lizalam
Text Box
4 / 24



5/24

FIG. 5


lizalam
Text Box
5 / 24





lizalam
Text Box
6 / 24



7124

L 9Old

T

Xapul uollenjeas

\

8|nNpayos
Buissadoid ajensqng
uonewlojul
adioal ajessqng
uolewlojul i
Bumes snjeseddy

FMQ@D@M\\

-

Jed JndinQ

Jed indu|

1ed uoneoslunwwon

—

8¥72~— 10susg 10susg lsousnbas || gyz
Jed

ERESS SINPOI eINPOW Jajsuel) alensqng e

8€¢— losusg losusg 1aousnbag  |~—6€¢

LET—] aINPO 3|NPO Jed Buiysiui4 ez

872~ losuss losuss Jaousnbag ~—62¢

L2T~] a|Npo a|Npo Jed Buiysijod 27z

812~ losuag losusg Jsousnbag ~-61¢
a|npo a|npo hed

Lie— INPON INPON Buipeojun/buipeo] 12

snjesedde Buissaoo.d sjesisqng

Jed jouo)

JIUN [0A3U0D

V|

€1

||

——7G¢

—€G¢

—¢5¢

— 1G¢

—06¢

~—G¢

)
¢



lizalam
Text Box
7 / 24



8/24

9?0
- Computer
( 916
_—910 (
Processor
Input device
914
S 917
Memory §
T Output device
| Program
_____ T 918
920 géo g
Display device
Storage apparatus
928
Program (
) Media input/output
\
930 part
922 924 926
{ { {
Communication External device .
VE VE /0 device I/F

ik

il

il

940

V.

V.

External device I/O device
950 960

FIG.

970


lizalam
Text Box
8 / 24



9/24

6 Old

V—«(

m—.(

N_w(

_.—.(

0}~

C8 ~

\ }

L~ Xepul uonen|ea3

AY

a|npayos Buissaoold ajessqng

AV

UoNeWIOoUI 8WI Jajsuel|

€0 — Jed Buissadoud ndino

zoe~4—  ueduonenjeas sinpayos

1ed uoneoslunwwon

AY

uonewJojul adioal sjelisqng

AV

uonewJojul buies snjeleddy

— TN
| Med abelo)s O

Jed

8108~ uopeziwndo feanewayely

)

1€

Vv 108~ _+— Jojenojes awi buissasold

Jed JndinQ

108~ 1ed uonesio s|npayos

)

145

00e~—+—  wed uonisinboe uonew.oju|

Hed |o5uo)

Jed indu

)

0¢

snjesedde buissadoid uonewloju|

)

€

)

Ve



lizalam
Text Box
9 / 24



11
{

(Substrate recipe information)

- polishing processing

top ring pressing time, dresser operation
time, efc.

-finishing processing

roll sponge operation time, pen sponge
operation time, drying operation time,

etc.

10/ 24

3A

300

12

{

(Transfer time information)

TT1: carry-in processing

TT2: pre-polishing transfer processing
TT3: post-polishing transfer processing
TT4: pre-finishing transfer processing
TTS: first in-finishing transfer processing
TT6: second in-finishing transfer
processing

TT7: carry-out processing

|

Information acquisition part

301

{

301A
v
Processing time calculator
v

TP: polishing processing

TC1: roll sponge cleaning processing
TC2: pen sponge cleaning processing
TC3: drying processing

Schedule creation part

301B

A4

Mathematical optimization part

-decision variable
-constraint
- objective function

FIG. 1
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(Substrate processing schedule)

302

Schedule evaluation part

14

{

(Evaluation index)

-WPH

-takt time

- rate-determining processing
-degree of variation in post-polishing
finishing start time
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=

Receive instruction to create substrate processing S100
|~
schedule
Acquire substrate recipe information and transfer time /31 10
information
Calculate polishing time and finishing time based on /§1 20
substrate recipe information
Create substrate processing schedule by setting S130
constraint and objective function for mathematical
optimization and performing mathematical optimization
Calculate evaluation index of substrate processing S140
N
schedule
V
Output substrate processing schedule and evaluation /__S, 150
index

¢
=

FIG. 15
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(Substrate recipe information)

- polishing processing

top ring pressing time, dresser operation
time, etc.

-finishing processing

roll sponge operation time, pen sponge
operation time, drying operation time,
etc.

17 124

300

{

12
{

(Transfer time information)

TTA1: carry-in processing

TT2: pre-polishing transfer processing
TT3: post-polishing transfer processing
TT4: pre-finishing transfer processing
TTS: first in-finishing transfer processing
TT6: second in-finishing transfer
processing

TT7: carry-out processing

Information acquisition part

301

{

Schedule creation part 301C
Schedule inference part
Learning model _—~16A

13
{

(Substrate processing schedule)

302

Schedule evaluation part

14

-WPH
- takt time

(Evaluation index)

- rate-determining processing
-degree of variation in post-
polishing finishing start time

FIG. 17
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=)

Store multiple learning data

| S200

Prepare learning model

| S210

Acquire one set of learning data

| S220

learning model, and output inference result

Input input data contained in learning datato | —~— S230

Implement machine learning using inference

result and output data (ground truth label)
contained in learning data

| $240

S250

<

End machine learning?

N

/No

Yes

Store learned model

| S260

=

FIG. 19
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)

Receive instruction to create substrate processing
schedule

S300
L~

!

Acquire substrate recipe information and transfer time
information

S310
L~

!

Input substrate recipe information and transfer time
information to learning model, and create substrate
processing schedule

S320
L~

Calculate evaluation index of substrate processing
schedule

S330
L~

!

Output substrate processing schedule and evaluation
index

S340
L~

¢
=

FIG. 20
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(Substrate recipe information)

- polishing processing

top ring pressing time, dresser operation
time, etc.

-finishing processing

roll sponge operation time, pen sponge

operation time, drying operation time, etc.

\'4

300

S

12
{

(Transfer time information)

TT1: carry-in processing

TT2: pre-polishing transfer processing
TT3: post-polishing transfer processing
TT4: pre-finishing transfer processing
TT5: first in-finishing transfer processing
TT6: second in-finishing transfer
processing

TT7: carry-out processing

v

Information acquisition part

306

{

Evaluation index inference part

Learning model

——16B

14
{

-WPH
- takt time

(Evaluation index)

- rate-determining processing
-degree of variation in post-polishing
finishing start time

FIG. 22
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=)

Receive instruction to evaluate substrate processing h§400
schedule

Acquire substrate recipe information and transfer ime [ S410

information
Input substrate recipe information and transfer time /\81420
information to learning model, and infer evaluation
index of substrate processing schedule
V

Output evaluation index of substrate processing | _S430

schedule

¢
G

FIG. 24
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