
FI
RS

T 
FA

CT
O

RY

IN
FO

RM
AT

IO
N 

PR
O

CE
SS

IN
G

 S
YS

TE
M

AN
AL

YS
IS

 C
EN

TE
R

SE
CO

ND
 F

AC
TO

RY

FI
RS

T 
AR

TI
FI

CI
AL

IN
TE

LL
IG

EN
CE

 U
NI

T
SE

CO
ND

 A
RT

IF
IC

IA
L

IN
TE

LL
IG

EN
CE

 U
NI

T

EX
TE

RN
AL

DE
VI

CE

SE
LE

CT
IO

N
UN

IT
ST

O
RA

G
E

M
ED

IU
M

EX
TE

RN
AL

DE
VI

CE

CM
P

AP
PA

RA
TU

S
CM

P
AP

PA
RA

TU
S

EX
TE

RN
AL

DE
VI

CE

CM
P

AP
PA

RA
TU

S

CM
P

AP
PA

RA
TU

S
CM

P
AP

PA
RA

TU
S

CM
P

AP
PA

RA
TU

S

C
1

1
2

3

1
4

1
1

1
2

1
3

2
1

2
2

4
5

6

S
1

N
W

FI
G
.1

1/11



FA
CT

O
R 

DU
E 

TO
 W

HI
CH

PE
RF

O
RM

AN
CE

VA
LU

E 
FA

IL
S 

TO
SA

TI
SF

Y 
CR

IT
ER

IO
N

PE
RF

O
RM

AN
CE

 V
AL

UE
 O

F
CM

P 
AP

PA
RA

TU
S

P
A

R
A

M
E
T
E
R

TU
RN

TA
BL

E
RO

TA
TI

O
N 

SP
EE

D

Y
Y
Y

P
O

LI
S
H

IN
G

R
A

T
E

P
O

LI
S
H

IN
G

P
R

E
S
S
U

R
E

Z
Z
Z

R
E
C

O
R

D
 ID

X
X
X

0
0
0
0
1

… …

… …

…
…

…
…

…
…

LI
FE

 O
F 

CO
NS

UM
AB

LE
M

EM
BE

R

…

T
1

FI
G
.2

2/11



A
I

A
I

Ａ
Ｉ

T
1

PA
RA

ME
TE

R 
SE

T 
P1

,
PE

RF
OR

MA
NC

E 
VA

LU
E 

E1

CO
RR

EC
T 

AN
SW

ER
RA

TE
LE

AR
NI

NG
 T

IM
E

PR
ED

IC
TI

ON
 T

IM
E

CO
RR

EC
T 

AN
SW

ER
RA

TE
LE

AR
NI

NG
 T

IM
E

PR
ED

IC
TI

ON
 T

IM
E

CO
RR

EC
T 

AN
SW

ER
RA

TE
LE

AR
NI

NG
 T

IM
E

PR
ED

IC
TI

ON
 T

IM
E

SE
LE

CT
IO

N
UN

IT
SE

T 
O

F
PA

RA
M

ET
ER

TY
PE

S

AI
 E

XE
CU

TI
ON

UN
IT

SE
CO

ND
AR

TI
FI

CI
AL

IN
TE

LL
IG

EN
CE

UN
IT

PA
RA

M
ET

ER
 S

ET
 U

1

PA
RA

M
ET

ER
 S

ET
 X

PA
RA

ME
TE

R 
SE

T 
P2

,
PE

RF
OR

MA
NC

E
VA

LU
E 

E2

SE
T 

OF
 P

AR
AM

ET
ER

 T
YP

ES
TO

 1

TO
 2

TO
 6

TO
 1

TO
 2

TO
 6

FR
O

M
 1

FR
O

M
 2

FR
O

M
 6

SE
T 

OF
 P

AR
AM

ET
ER

 T
YP

ES

SE
T 

OF
 P

AR
AM

ET
ER

 T
YP

ES

PA
RA

M
ET

ER
 S

ET
 X

PA
RA

M
ET

ER
 S

ET
 X

PA
RA

M
ET

ER
 S

ET
 U

2

PA
RA

M
ET

ER
 S

ET
 U

6

CM
P

AP
PA

RA
TU

S

CM
P

AP
PA

RA
TU

S

CM
P

AP
PA

RA
TU

S

EX
TE

RN
AL

DE
VI

C
E

EX
TE

RN
AL

DE
VI

CE

ST
O

RA
G

E
M

ED
IU

M
PA

RA
ME

TE
R 

SE
T,

PE
RF

OR
MA

NC
E 

VA
LU

E 
G1

PA
RA

ME
TE

R 
SE

T,
PE

RF
OR

MA
NC

E 
VA

LU
E 

G2

PA
RA

ME
TE

R 
SE

T,
PE

RF
OR

MA
NC

E 
VA

LU
E 

G6

DE
TE

RM
IN

AT
IO

N
UN

IT
EX

CL
US

IO
N 

CR
IT

ER
IO

N
DE

TE
RM

IN
AT

IO
N 

UN
IT

IN
FO

RM
AT

IO
N

PR
O

CE
SS

IN
G

SY
ST

EM

1
1
2

1
1
1

1
1
0

1
1
3

21 6

2
1 2

2

1
1

1
2

1
4

1
6

1
5

1
3

PA
RA

ME
TE

R 
SE

T 
P3

,
PE

RF
OR

MA
NC

E
VA

LU
E 

E3

FI
G
.3

3/11



START

END

DETERMINATION UNIT DETERMINES CORRELATIONS BETWEEN EACH OF
A PLURALITY OF PARAMETERS AND PERFORMANCE VALUE OF CMP
APPARATUS, AND USES PLURALITY OF DETERMINED CORRELATIONS

TO DETERMINE PARAMETER TYPES OF PLURALITY OF PARAMETERS USED
AS INPUT VALUE BY FIRST ARTIFICIAL INTELLIGENCE UNIT

FIRST ARTIFICIAL INTELLIGENCE UNIT READS PARAMETERS OF
DETERMINED PARAMETER TYPES AND PERFORMANCE VALUE OF CMP

APPARATUS OBTAINED WITH THE PARAMETERS FROM STORAGE MEDIUM

SELECTION UNIT SELECTS SET OF PARAMETER TYPES USING AT LEAST
ONE OF CORRECT ANSWER RATE, LEARNING TIME, AND PREDICTION TIME

FIRST ARTIFICIAL INTELLIGENCE UNIT PERFORMS LEARNING USING EACH
OF PLURALITY OF FIRST LEARNING DATASETS INPUT OF WHICH IS SET

OF PARAMETERS AND OUTPUT OF WHICH IS PERFORMANCE
VALUE OF CMP APPARATUS

AFTER LEARNING, FIRST ARTIFICIAL INTELLIGENCE UNIT PREDICTS
PERFORMANCE VALUE USING AS INPUT, EACH OF PLURALITY OF

VERIFICATION DATASETS WITH COMBINATION OF PARAMETER TYPES
SAME AS THAT FOR LEARNING

SECOND ARTIFICIAL INTELLIGENCE UNIT READS SET OF PAST
PARAMETERS INCLUDING SET OF PARAMETER TYPES SELECTED BY

SELECTION UNIT AND CORRESPONDING PAST
PERFORMANCE VALUE FROM STORAGE MEDIUM

SECOND ARTIFICIAL INTELLIGENCE UNIT PERFORMS LEARNING USING
PLURALITY OF SECOND LEARNING DATASETS INPUT VALUE OF

WHICH IS SET OF PAST PARAMETERS READ AND OUTPUT VALUE
OF WHICH IS CORRESPONDING PAST PERFORMANCE VALUE

S11

S12

S13

S14

S15

S16

S17

FIG.4
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START

END

REQUEST TARGET CMP APPARATUS FOR FIXED PARAMETER (TYPE OF CONSUMABLE
MEMBER, PARAMETER INDICATING STATE OF CONSUMABLE MEMBER, PARAMETER
INDICATING STATE OF OPERATING CMP APPARATUS, AND POLISHINGTARGET FILM

TYPE) INTRINSICALLY DETERMINED FOR EACH CMP APPARATUS, AMONG PARAMETERS
INCLUDING SET OF PARAMETER TYPES SELECTED BY SELECTION UNIT AND TARGET

CMP APPARATUS SENDS THESE DATA AND INFORMATION TO
SECOND ARTIFICIAL INTELLIGENCE UNIT

SECOND ARTIFICIAL INTELLIGENCE UNIT USES FIXED PARAMETER TRANSMITTED
FROM TARGET CMP APPARATUS AS INPUT, CHANGES VARIABLE PARAMETERS
(SUCH AS RECIPE) CHANGEABLE BY CHANGING SETTING OF CMP APPARATUS,

OUTPUTS COMBINATION OF PARAMETERS YIELDING BEST PERFORMANCE VALUE
AMONG PERFORMANCE VALUES OF CMP APPARATUS PREDICTED

WITH RESPECTIVE DATASETS AFTER CHANGING PARAMETERS,
AND TRANSMITS COMBINATION TO TARGET CMP APPARATUS

TARGET CMP APPARATUS PROCESSES WAFER WITH COMBINATION OF
PARAMETER VALUES RECEIVED FROM SECOND ARTIFICIAL INTELLIGENCE UNIT

EXTERNAL DEVICE MEASURES WAFER AND TRANSMITS RESULTANT PERFORMANCE
VALUE TO STORAGE MEDIUM IN ASSOCIATION WITH WAFER ID

AND THE SET OF PARAMETERS

S21

S22

S23

S24

FIG.5
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