
3
1

3
2

2

2
a
1

2
a
2

2
a
3

2
a

2
0

2
2

2
1

1
0

3
0

3
1
b

3
1
a

3
2
b

3
2
a

1
3

1
3
a

1
0
s

1
1

1
1
1

b
1

1
1

a
W

1
1
1

1
b

1
1
2

1
3
c

1
0
e

4
0

1
1
1

0
a

1

1
1
1

1

1
1
1

0
1

1
1

1
0
a

1
3
b

1
1
1

1
a

G 1
0
b

1/7
F

IG
.1



END

END PROCESSING?

CLEANING

START

PRECOAT

INTRODUCE SUBSTRATE

PROCESS SUBSTRATE

TAKE OUT SUBSTRATE

NO

YES

S10

S11

S12

S13

S14

S15

2/7

FIG.2



FIRST

D
IR

E
C

T
 C

U
R

R
E

N
T

SECOND THIRD FOURTH

NUMBER OF TIMES PROTECTIVE FILM WAS FORMED

FIFTH SIXTH

FIRSTD
IR

E
C

T
 C

U
R

R
E

N
T

SECOND THIRD FOURTH

NUMBER OF TIMES PROTECTIVE FILM WAS FORMED

3/7

FIG.3A

FIG.3B



3

2

1

0
-800 -400 0 400 800

4

5

CARRIER DENSITY (×1016cm-3)

C
O

N
D

U
C

T
IV

IT
Y

 (
S

/c
m

)

N-DOPED 
(ELECTRON)
B-DOPED (HOLE)

108

106

104

102

100

10-2

10-4

1015 1016 1017 1018 1019 1020 1021 1022

IMPURITY CONCENTRATION (cm-3)

R
E

S
IS

T
IV

IT
Y

 (
cm

)

PHOSPHORUS

BORON

4/7

FIG.4

FIG.5



END

END PROCESSING?

CLEANING

START

INTRODUCE TARGET

SPUTTERING

TAKE OUT TARGET

INTRODUCE SUBSTRATE

PROCESS SUBSTRATE

TAKE OUT SUBSTRATE

NO

S20

S21

S22

S23

S24

S25

S26

S27

YES

5/7

FIG.6



END

END PROCESSING?

CLEANING

START

INTRODUCE TARGET

SPUTTERING

TAKE OUT TARGET

REFORMING PROCESSING

INTRODUCE SUBSTRATE

PROCESS SUBSTRATE

TAKE OUT SUBSTRATE

NO

S20

S21

S30

S23

S31

S24

S25

S26

S27

YES

6/7

FIG.7



END

END PROCESSING?

CLEANING

START

INTRODUCE TARGET

SPUTTERING

TAKE OUT TARGET

INTRODUCE SUBSTRATE

PROCESS SUBSTRATE

TAKE OUT SUBSTRATE

NO

S20

S41

S42

S43

S24

S25

S26

S27

YES

7/7

FIG.8


