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BTA BTA

1 M BTA BTA

SE

SE 1

2

EMA CuO+Cu2O

Cauchy

XPS

30

1 2 1

5-6 SE 1 2

2

2

1

BTA 1.57 BTA

1.4

BTA 1.5 BTA

1.3
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BTA

5-7 XPS Cu2p2/3

5-2 N

SE BTA

C

COX BTA

[42]

BTA 1.5

BTA BTA

1.3

5-6 BTA

22
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5-2 XPS

5-7 XPS [31]

46.9%C

4.5%N

35.1%O

13.5%Cu

ConcentrationElement

46.9%C

4.5%N

35.1%O

13.5%Cu

ConcentrationElement

34.2C

15.6N

38.5O

11.7Cu

ConcentrationElement

34.2C

15.6N

38.5O

11.7Cu

ConcentrationElement

Cu2p

CuO

Cu2O

932.5

933.7

Cu(OH)2

934.9

Binding Energy (eV)

540 525529.5

Metal Oxide

CuO,Cu2O

531

Carbonates

532

Cu(OH)2

A
rb

.u
n

it

925940

O1s

Hydroxide

Cu2 3/2 O1s
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5.4 BTA

BTA

BTA

BTA

2cm 2cm BTA

1 5-8 20cm

20cm

1

30w% 1 SE

+ 2

2cm 2cm 

IC1000

0 18.5psi  (1psi=70.3 g/cm2)

5-8
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5-9 SE

9-11 9-10

1.5

BTA

5-10 SE

1psi=70.3 g/cm2

5-11

H 2 O 2 d i p

0 1 . 8 7 . 1 1 2 . 4 1 8 . 5

P r e s s u r e  ( p s i )

H 2 O 2 d i p

0 1 . 8 7 . 1 1 2 . 4 1 8 . 5

P r e s s u r e  ( p s i )
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BTA CMP

5-12 2cm 10 M

BTA 10 BTA

30

1 SE

SE 5

SE 2

0.1 3.3psi 

4cm/sec 

5 40

MINIMET1000 

5-12 BTA

Cu

(2cm 2cm)

SE

BTA

IC1000

10mM BTA (10 )
SE

SE30w% (1 )

SE

Cu

4cm/sec

SE 5
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6

5 0.1psi

6

5-13 3.3psi

SE 30 0

CuO

30

BTA

BTA

5-13

n = 

1.53
1.47

1.34 1.34
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5-14 SE

5-14

1.5

1.5 2nm

5-13 20 BTA

5

0.1psi 0.1psi

5-14 SE

1psi=70.3 g/cm2

n
m

2.3

2.1

1.9

1.7

1.5

1.3

3.5

3.0

2.5

2.0

1.5

1.0

0.5

0
0.1 1.1                    1.7                 2.1           3.3

n
m

2.3

2.1

1.9

1.7

1.5

1.3

3.5

3.0

2.5

2.0

1.5

1.0

0.5

0
0.1 1.1                    1.7                 2.1           3.3

n
m

2.3

2.1

1.9

1.7

1.5

1.3

3.5

3.0

2.5

2.0

1.5

1.0

0.5

0
0.1 1.1                    1.7                 2.1           3.3
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BTA

5-14 5-3

5.15 0.1psi(7g/cm2)

1.1psi

0.9nm BTA 0.5nm BTA

BTA

BTA Cu

2 BTA

1.1psi BTA

0.1psi 1.1psi 2 0.9nm

1.1psi 0.9nm

BTA

5-3 4cm/sec

5-15

5 4cm/csc

0.1 1.1                 1.7 2.1                 3.3

BTA

Cu2O
Cu

BTA

psi

0.8

2.1

2.1

0.50.91.11.3Thickness after

polishing (nm)

2.02.12.02.2Thickness before

polishing (nm)

3.31.71.10.1

(Dummy run)

Down force

pressure (psi)

0.8

2.1

2.1

0.50.91.11.3Thickness after

polishing (nm)

2.02.12.02.2Thickness before

polishing (nm)

3.31.71.10.1

(Dummy run)

Down force

pressure (psi)
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T T2 BTA

R

R = {T1 – (T2 + 0.9)} / 5    

5-16 1.1psi

2.1psi

BTA 1.1psi

3.3psi 5-3

BTA 2.0nm

BTA

4cm/sec 1.1psi

5-16 BTA

0

0.05

0.1

0.15

0.2

0 1 2 3 4
Down force pressure psi

R
em

o
v

al
 r

at
e

n
m

/s
ec

0

0.05

0.1

0.15

0.2

0 1 2 3 4
Down force pressure psi

R
em

o
v

al
 r

at
e

n
m

/s
ec
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8cm/sec

5-4 5-16 4cm/sec

4cm/sec BTA

CMP 120cm/sec

BTA

5 SE

1.7psi 5 1 4

SE

4.

5-4 8cm/sec

5-16 BTA

Down force pressure psi

P
o

li
sh

in
g

 r
at

e
n

m
/s

ec

2.1

1.3Thickness after

polishing (nm)

2.2Thickness before

polishing (nm)

3.31.71.10.1

(Dummy run)

Down force

pressure (psi)

2.1

Thickness after

polishing (nm)

2.2Thickness before

polishing (nm)

3.31.71.10.1

(Dummy run)

Down force

pressure (psi)

2.1                         2.1                       2.3       2.1

1.0                          0.7                       0.6      0.4

2.1

1.3Thickness after

polishing (nm)

2.2Thickness before

polishing (nm)

3.31.71.10.1

(Dummy run)

Down force

pressure (psi)

2.1

Thickness after

polishing (nm)

2.2Thickness before

polishing (nm)

3.31.71.10.1

(Dummy run)

Down force

pressure (psi)

2.1                         2.1                       2.3       2.1

1.0                          0.7                       0.6      0.4
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3 Preston CMP

2 5-16

P v psi cm/sec

5-17 8cm/sec

4cm/sec 8cm/sec

8cm/sec

BTA

BTA

BTA

BTA

5-17 BTA

p 5 psi cm/sec

BTA P psi cm/sec

BTA P

psi cm/sec CMP 240

psi cm/sec p v BTA

BTA BTA

5-17 BTA P
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BTA

. BTA 0.5nm 1.50

. BTA

. CuO Cu(II)BTA

. BTA

. BTA

. BTA P v 5 psi cm/sec

BTA

CMP

BTA BTA BTA
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6 MBT

BTA

BTA

BTA

BTA

MBT C6H4SNCSH [32]

-SH MBT

6-1 BTA

2-1 MBT BTA

6.1  MBT MBT

MBT SE

SE

Cauchy MBT 30

1 SE

SE 500nm

MBT

100 0.0167 MBT

1

30 70

N
N H

N
N H

a MBT                         (b) BTA 
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SE

VASE M2000DI 

 250 1700nm

2mm 

Cu2O MBT Cauchy

6-2 30

SE

MBT layer

 ”n ”

 (n 1.30) Void n = 1 6-3

MBT 6-3

a

50 MBT

6-3 25 70

SEM 70

2

MBT MBT

MBT Cu
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6-3 MBT SE



 65

1 m1 m1 m

1 m1 m

6-  25 70 MBT SEM

70

25
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6.2 MBT

MBT 50 MBT

MBT

BTA

60 MBT 1

10 M BTA

SE

SE

6-5 5

2cm 2cm

100 MBT 0.0167 10mMBTA

MBT 1 60 BTA 10

SE

VASE M2000DI J.A.WOOLLAM

 250 1700nm

2mm 

MINIMET1000

3.3psi

5

4cm/sec 

IC1000

6-5 SE
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6-1

5 BTA 1.5nm BTA 0.6nm

MBT BTA

2 Cu BTA

Cu MBT MBT

MBT

14nm BTA 2nm

6-6

BTA

MBT

10 10 M BTA

SE 6-7

BTA BTA

MBT BTA

6-1 MBT BTA

0.64 1.500.64 1.50
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BTA 

MBT

6-7 BTA MBT

6-6
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6.3 MBT

MBT BTA

CMP MBT MBT

MBT 2

MBT

2

BTA BTA

BTA 5

MBT MBT

60 MBT 1 MBT

SE

SE

100 MBT 0.0167 60

30

SE 2 EMA CuO+Cu2O + Cauchy

6-8 SE 6-9

BTA

6-8 1 2

6-9  MBT

BTA

MBT

1 2

MBT BTA

MBT
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6-8

6-9

1 2

1

2

1

2

1

2

MBT

BTA 
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MBT

MBT MBT

CMP MBT

MBT

60 MBT 1

SE

MBT0.0167g + 5 100ml

SE 2 EMA CuO+Cu2O + Cauchy

6-10

1.3 MBT

MBT SH

MBT S-S

MBT

MBT

MBT

MBT

MBT

6-10 MBT

0

2 0

4 0

6 0

8 0

1 0 0

1 2 0

1 4 0
M B T  la y e r
C u O
C u 2 O

n =

1 .2 8

0

2 0

4 0

6 0

8 0

1 0 0

1 2 0

1 4 0

S
u

rf
a
ce

 l
a
y
er

 t
h

ic
k

n
es

s 
(n

m
)

T o p  la y e r

C u O

T o p  la y e r

C u O

n =

1 .2 9

SH S H2O2 S-S 2H2O 6-1
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MBT

MBT

MBT

CMP

2 Cu

Cu

MBT 1

MBT 10

MBT 0 100

MBT MBT 0.0167

10

2 EMA CuO+Cu2O + Cauchy

MBT

MBT

6-11 10

6-12 25

M 1.5

25 M MBT

50mM
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CMP

MBT CMP

8

6-11 10

MBT

6-11 10

MBT

0 1 5 20 25 50 100
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6.4 MBT CMP

MBT CMP

MBT

MBT CMP

2

MBT CMP

6-3 MBT

CMP

MBT

8 CMP

MBT CMP

6-12 CMP MBT CMP

MBT

MBT

MBT

CMP

MBT CMP 

6-12 MBT CMP

7 CMP 800nm/min

8

BTA

ILD 
Cu

Cu

ILD 
Cu

Cu

ILD 
Cu

Cu

BTA

ILD 
Cu

Cu

ILD 
Cu

Cu

ILD 
Cu

Cu
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CMP MBT

MBT 50 MBT

MBT 10~15nm BTA 6

3.3psi 4cm/sec 5

BTA 1.50nm 0.64nm

MBT BTA

MBT

MBT

MBT CMP

MBT CMP

MBT CMP

MBT CMP

2
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7

CMP

CMP

H

[34]

CMP Cu2+

{Cu(NO3)2*3H2O aq} aq

MBT 6-12 MBT

MBT

MBT

MBT MBT

60

7.1 H

pH

pH H

aq pH

H

H

H pH 0.4 aq

2cm 2

50 MBT

60 H8

pH

H H7 H
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H3

3% + 220mM @60 pH 2.99 

3% + 220mM + aq 0.5ml @60 pH 3.20 

3% + 220mM + aq 1.0ml @60 pH 3.22 

3% + 220mM + aq 2.0ml @60 pH 3.26

pH7

3% + 220mM @60 pH 6.97 

3% + 220mM + aq 0.5ml @60 pH 6.94 

3% + 220mM + aq 1.0ml @60 pH 6.88 

3% + 220mM + aq 2.0ml @60 pH 6.95

aq 0.4 pH

7-1 7-1

1.0ml aq H7

pH3 aq

pH

H H3

1.0ml

1.0ml

pH7
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7-1 Cu

No. 

(  ml) g nm/min

pH3 

0 2 0.0052 727.9 

0.5 2 0.0037 517.9 

1.0 2 0.0040 559.9 

2.0 2 0.0044 615.9 

H7

0 2 0 168.0 

0.5 2 0.0012 140.0 

1.0 2 0.0010 252.0 

2.0 2 0.0060 839.9 

No.

7-1 pH3 7 Cu
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aq Cu

H aq

 + aq 0ml                 @60 pH 6.99

 + aq 0.5ml               @60 pH 6.92 

 + aq 1.0ml               @60 pH 6.96 

 + aq 3.0ml               @60 pH 7.19 

10% + 220mM + aq 0ml @60 pH 7.43

10% + 220mM + aq 0.5ml @60 pH 6.83 

10% + 220mM + aq 1.0 ml @60 pH 6.52

10% + 220mM + aq 2.0ml @60 pH 6.64 

aq 0.4 pH

7-2 7-2

aq 0

aq Cu

7.1
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7-2 Cu

No. 

(  ml) g nm/min

0 2 0 0 

0.5 2 0 0 

1.0 2 0.0001 14.0 

3.0 2 0.0001 14.0 

0 2 0 0 

0.5 2 0.0005 70.0 

1.0 2 0.0010 140.0 

2.0 2 0.0037 517.9 

No.

7-2 Cu
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7.2  Cu

H

aq 0.4w%

1% + 220mM @60 pH 7.00

1% + 220mM + aq 0.5ml @60 pH 7.00 

1% + 220mM + aq 1.0ml @60 pH 7.14 

1% + 220mM + aq 2.0ml @60 pH 7.20

2% + 220mM @60 pH 7.21

2% + 220mM + aq 0.5ml @60 pH 7.11 

2% + 220mM + aq 1.0ml @60 pH 7.06 

2% + 220mM + aq 2.0ml @60 pH 7.12 

3% + 220mM @60 pH 6.97

3% + 220mM + aq 0.5ml @60 pH 6.94 

3% + 220mM + aq 1.0ml @60 pH 6.88 

3% + 220mM + aq 2.0ml @60 pH 6.95

5% + 220mM @60 pH 6.96

5% + 220mM + aq 0.5ml @60 pH 6.88 

5% + 220mM + aq 1.0ml @60 pH 6.84 

5% + 220mM + aq 2.0ml @60 pH 6.96

30% + 220mM @60 pH 6.97 

30% + 220mM + aq 0.5ml @60 pH 6.94 
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7-3 7-3 7-4

10

1

aq 1%

2ml

30 1ml

7-4

Cu

H 7

2
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7-3

No. 

(  ml) g nm/min

1

0 2 0.0053 741.9 

0.5 2 0.0041 573.9

1.0 1.33 0.0063 1323.1

2.0 2 0.0048 671.9

2

0 1.833 0.0060 916.4 

0.5 1.833 0.0056 855.3 

1.0 1.5 0.0053 989.2

2.0 0.833 0.0063 2150.9

3

0 2 0.0052 727.9 

0.5 2 0.0040 559.9 

1.0 2 0.0042 587.9 

2.0 2 0.0064 895.9 

5

0 2 0 168.0 

0.5 2 0.0012 140.0 

1.0 2 0.0010 252.0 

2.0 2 0.0060 839.9 

30

0 2 0 0 

0.5 3 0.0018 168.0 
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7-3 Cu

7-4 Cu



 85

7.3  CMP

aq

CMP

CMP

2H2O2 2H2O + O2 7-1

[34]

H H+ H

aq CMP 7-5

aq

7-5 CMP

C M PC M P

aq
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Cu

H

2

920nm/min 2100nm/min

CMP
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8 MBT

MBT

5 /min MBT

60

8.1

CMP

8.1-1

6 MBT

6

MBT MBT

MBT

+MBT

 + MBT

MBT

pH
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 + MBT

8-1

31 6 nm/min 

MBT

SE

MBT

  ECOMET4

  IC1000( )

110nm 

 300mm 

    120rpm 

:  40rpm 

30ml min 

    1

:    5psi 

 6cm 6cm

50mM  + MBT 0.5mM pH2.44 60

100mM + MBT 0.5mM pH2.33 60

200mM + MBT0.5mM pH2.12 60

500mM + MBT0.5mM pH1.87 60

PH

100mM + MBT0.5mM pH4.98 60

100mM + MBT0.5mM pH7.58 60

100mM + MBT0.5mM pH10.01 60

100ml

20w 30ml 5
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Cu MBT

MBT

8-2 H Cu

MBT

H 10 H

Cu-

8-1

50 100 7.58 10.01

M
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8-2 pH

 + MBT+ 

Cu

MBT

2.33 4.98 200 500 

H

  ECOMET4

  IC1000( )

70nm 

 300mm 

    120rpm 

:  40rpm 

30ml min 

3

:    5psi 

 6cm 6cm
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 MBT(0.5 M) + 0.14w% + 1 @60

 MBT(0.5 M) + 0.14w% + 5 @60

 MBT(0.5 M) + 0.14w% + 10  @60

MBT

1.4w + 0                @60

 MBT(0.5 M) + 1.4w + 0  @60

100ml

20w 30ml 5

 + MBT+ 

8-3

8-4 MBT

MBT 80nm/min

MBT 51nm/min

MBT

2

Cu



 92

8-3

8-4 MBT

1 m M     5 m M    1 0 m M  

         

m
/m

in

MBT MBT

m
/m

in
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8.1-2

Cu

MBT

MBT SH

SH

MBT MBT 8-5

8-5

MBT

MBT 28

MBT

MBT 5ml MBT 0.0067g

H MBT

      

10 + 220 M H 2.01  @60

10 + 110 M + MBT(0.5 M) H8.94 @60

10 + 220 M + MBT(0.5 M) H8.57   @60

10 + 440 M + MBT(0.5 M) H5.04   @60

H NH

E C O M E T 4

IC 1 0 0 0

7 0 n m

1 2 0 rp m

: 4 0 rp m

3 0 m l m in

3

: 5 p si

6 6 cm

300mm
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5

8-6

2.2 /min

CuO

MBT 1.1 m/min MBT

8-7 440mM

MBT

2.5

2.0

1.5

1.0

0.5

0

(
m

/m
in

)

110m M      220m M   440m M

2.5

2.0

1.5

1.0

0.5

0

(
m

/m
in

)

110m M      220m M   440m M

8-7

M B T (M B T )

M B T

2 .5

2 .0

1 .5

1 .0

0 .5

0

(
m

/m
in

)

M B T M B TM B T (M B T )

M B T

2 .5

2 .0

1 .5

1 .0

0 .5

0

(
m

/m
in

)

M B T (M B T )

M B T

2 .5

2 .0

1 .5

1 .0

0 .5

0

(
m

/m
in

)

M B T M B T

8-6 MBT
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H

H MBT

H H

1 MBT

8.1-2 H 8-6

8-7

10 7

aq 2

aq

2

8-8 MBT

MBT

MBT 6-4 MBT

H 7 H

2%

9-1

MBT H

0 220mM 2% 2.94 4.98 7.00

0.5 M 220mM 2% 2.97 4.98 7.00

1 H

pH3              pH5              pH7 

(
m

/m
in

)

MBT

MBT

8-8 MBT H
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8.1-3

2.2 m/min

7 aq

aq

A: 200ml 40g 17

B: 200ml 20g 9

C: 200ml 8g

D: 200ml 2g

6ml/min

2%+ (220mM)        5psi H 7.07 60

2%+ (220mM)+ D 5psi H 7.07 60

2%+ (220mM)+ C 5psi H 7.02 60

2%+ (220mM)+ B 5psi H 7.02 60

2%+ (220mM) + A 5psi H 7.05 60

5%+ (220mM) 5psi H 7.01 60

5%+ (220mM) + A 5psi H 7.01 60

10%       5psi H 7.06 60

10%+ (220mM) + A 5psi H 7.06 60

30%+ (220mM)       5psi H 6.96 60

30%+ (220mM) + A 5psi H 6.98 60

100ml 20w

30ml 5

ECOMET3

IC1000

70nm

180rpm

: 32rpm

30ml min

30 1

: 5psi

4 4 cm
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ECOMET4

ECOMET3

ECOMET4 ECOMET3

ECOMET4 ECOMET3 

300mm                   200mm 

 6cm 4cm 

3 ECOMET3 ECOMET4

120rpm ECOMET3 180rpm ECOMET4

( 120cm/sec)

ECOMET3 ECOMET4 1/2

8-9 A aq 17w%

8-10 H7 8 2

aq 3 5

10

aq

8-10

aq

10 30

10

aq aq

1.3

8-10 H8 7

H

H
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8-9 aq 17w%

8-10

2 5 10 30

0 1 4 9 17



 99

8.1-4 H

H

H

2 H

                     

2%+ (220mM) 5psi H 3.03 60

2%+ (220mM) 5psi H 4.97 60

2%+ (220mM) 5psi H 6.98 60

2%+ (220mM) 5psi H 8.03 60

2%+ (220mM) 5psi    H 8.95 60

2 5psi    H 8.98 60

100ml 20w

30ml 5

H

CMP H 8-11

pH H

H9 5.8

/min

ECOMET3

IC1000

70nm

180rpm

: 32rpm

30ml min

30 1

: 5psi

4 4 cm

1
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CMP

Cu

0.8

H9

8-11

pH9 MBT

5 /min

MBT

MBT

MBT

30

MBT MBT
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2%+ (220mM)     1.5psi H 8.94 60

2%+ (220mM) 2psi H 8.94 60

2%+ (220mM) 3psi H 8.94 60

2%+ (220mM) 4psi H 8.96 60

2%+ (220mM) 5psi H 8.96 60

2%+ (220mM) +MBT5 M 1.5psi H 8.97 60

2%+ (220mM) +MBT5 M 2psi    H 8.97 60

2%+ (220mM)+MBT5 M 3psi    H 8.97 60

2%+ (220mM)+MBT5 M 4psi    H 8.97 60

2%+ (220mM) +MBT5 M 5psi    H 8.95 60

2%+ (220mM)+MBT0.5 M 5psi    H 8.95 60

2%+ (220mM)+MBT2.5 M 5psi    H 8.96 60

2%+ (220mM)+MBT10 M 5psi    H 8.94 60

100ml 20w

30ml 5

H9 MBT 8-12

MBT

MBT 5.8 6.8

m/min MBT5 M

6 m/min

8-13 MBT

MBT MBT

MBT Cu

8-14 MBT H9

MBT

MBT MBT

Cu
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8-12 pH9

8-13 pH9 MBT 5psi
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a MBT 5 M           ( )MBT

8-14 pH9

aq

aq

pH 5

m/min 7.1 m/min

MBT 5 M 5.8 /min

MBT MBT

2

MBT 5 M H 9 CMP

MBT

CMP CMP
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8.2 MBT

CMP

3 6 CMP

MBT BTA MBT

8-15

130 m 40 10 m

BTA 1 M

MBT 1 M 60 MBT 0.3ml

90

6 m/min 60 60 90

60 90

1 10

4cm 4cm

8-15

130 m 120 110 100 90 40

50

130 m 120 110 100 90 40

50
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220 M 2 100ml

30ml 70nm @60

90 pH 8.99 

BTA 90 pH 9.00 

MBT  90 pH 8.98

ECOMET3

IC1000

70nm

180rpm

: 32rpm

30ml min

30 1

: 5psi

4 4 cm

90
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8-16 BTA 8-17 MBT 8-18

MBT BTA 90

8-19

8-16 9 m 3.5 5

m 4 5 m

8-17 BTA

2.5 m

8-18 MBT 7

9 m 1.5 2.5 m

BTA

MBT

MBT BTA

8-19 MBT BTA

130 m 90

BTA

MBT

BTA 110 

m 90 BTA

MBT BTA

130

MBT CMP

BTA CMP

BTA MBT
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8-16

2

0

2

4

6

8

10

12

m

1

0

1

2

3

4

5

6

7

8

9

m
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8-17 BTA

2

0

2

4

6

8

10

12

m

1

0

1

2

3

4

5

6

7

8

9

m
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8-18 MBT

2

0

2

4

6

8

10

12

m

1

0

1

2

3

4

5

6

7

8

9

m
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8-19 MBT BTA

a 130 b 110 (c) 90

1

0.5

0

0.5

1

1.5

2

2.5

3

m

(a) 130

( ) 110( ) 110

( ) 90

1

0.5

0

0.5

1

1.5

2

2.5

3

m

1

0.5

0

0.5

1

1.5

2

2.5

3

m
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MBT

CMP

CMP

2% 220 M H9 60

5 m/min

7.1 m/min

MBT

5mM MBT

MBT CMP

BTA MBT

MBT

MBT

CMP
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9

9.1       

CMP

9-1

[35]

9-1

Cu

Pad

CuCu

Pad

Cu

Pad

Cu

Pad

CuCu

Pad

CuCuCu

Cu

Cu Cu

Cu

Cu Cu

CMP
CMP

Cu

Pad

CuCu

Pad

Cu

Pad

Cu

Pad

CuCu

Pad

CuCuCuCu

Cu

Cu Cu

Cu

Cu Cu

CMP
CMP
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9.2

A.Vaskelis

[36]

( )

3

3

2

2

2

2 22 EnCoCuEnCoEnCu Cu

( )

Co( ) Co( )+ e

Cu( )+ e Cu 

5.1 100ml

10ml

5.

Cu(NO3)2 0.05M 

Co(NO3) 0.15M 

0.6M

pH

KBr 

5-1 100 m

10 200

100 2

Cu

pH 7.00 10 20
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5-1

10 200 20 100 m

5-2 5-3

0 340nm

10

100 m

20

100 m

10 1 20 1.8

m 1.8 m

CMP

100 m 90 m 80 m 70 m 60 50

SiO2
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5-2 10

a

m

0.1

0

0.1

0.2

0.3

0.4

m

1

0.8

0.6

0.4

0.2

0

0.2

a

b
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5-3 20

a

m

1

0

1

2

3

4

m

2.0

1.5

1.0

0.5

0

0.5

a
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CMP

100 m

10 1

CMP
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10

SiP

CMP

CMP

CMP

CMP

MBT

LSI

CMP

2 LSI

SiP SoC

3 CMP

CMP

CMP CMP

4 CMP CMP

SE SE

CuO

CuO

BTA

BTA

BTA CMP

5 BTA

BTA 0.5nm BTA

BTA CuO Cu(II)BTA

P v
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5 psi sec/cm BTA

P v CMP 240

CMP

BTA

6 BTA MBT CMP

MBT MBT 50

MBT 10~15nm

P v 13.2 BTA MBT 5

BTA 1.50nm MBT

0.64nm

MBT MBT

CMP MBT

CMP MBT CMP

7 CMP

H 0.9 m/min

2.2 m/min

8 MBT

MBT

2 220

M H9 5.8 m/min

MBT

MBT

MBT

BTA
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MBT

9

340nm 10

100 m 600nm

MBT MBT

2 MBT

H9 5.8 /min CMP

SiP
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