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multilayer ceramic chip 
capacitors
VJ...W1BC COG (NPO)

Surface-Mount MLCC Capacitors for 
Commodity Applications

Key Benefits

•	 Ultra-stable class 1 dielectric

•	 100 % tin termination

•	 Available in four standard case sizes: 0402, 0603, 0805, 1206

APPLICATIONS

•	 Telecommunications

•	 Consumer electronics

•	 Power supplies

•	 Industrial

Datasheet is available on our web site at www.vishay.com
for VJ…W1BC NPO - http://www.vishay.com/doc?28501



Fo
r 
te
ch

ni
ca

l q
ue

st
io
ns

, c
on

ta
ct
 m

lc
c@

vi
sh

ay
.c
om

 

S
ur

fa
ce

 M
o

un
t 

M
ul

ti
la

ye
r 

C
er

am
ic

 C
hi

p
 C

ap
ac

it
o

rs
fo

r 
C

o
m

m
o

d
it

y 
A

p
p

lic
at

io
ns

Revision 29-Nov-07

V
J.

...
W

1B
C

 CO


G
 (NP


0)

 D
ie

le
ct

ri
c

V
is

ha
y

V
M

N
-P

T9
09

1-
08

05

NOTICE	







S
p
ec

ifi
ca

tio
ns

 o
f 
th
e 
p
ro
d
uc

ts
 d
is
p
la
ye

d
 h
er
ei
n 
ar
e 
su

b
je
ct
 t
o 
ch

an
ge

 w
ith

ou
t 
no

tic
e.
 V
is
ha

y 
In
te
rt
ec

hn
ol
og

y,
 I
nc

., 
or
 a
ny

on
e 
on

 it
s 
b
eh

al
f, 
as

su
m
es

 n
o 
re
sp

on
si
b
ili
ty
 o
r 
lia
b
ili
ty
 f
or
 a
ny

 e
rr
or
s 
or
 in

ac
cu

ra
ci
es

. 
In
fo
rm

at
io
n 

co
nt
ai
ne

d
 h
er
ei
n 
is
 in

te
nd

ed
 t
o 
p
ro
vi
d
e 
a 
p
ro
d
uc

t 
d
es

cr
ip
tio

n 
on

ly
. 
N
o 
lic
en

se
, 
ex

p
re
ss
 o
r 
im

p
lie
d
, 
b
y 
es

to
p
p
el
 o
r 
ot
he

rw
is
e,
 t
o 
an

y 
in
te
lle
ct
ua

l p
ro
p
er
ty
 r
ig
ht
s 
is
 g
ra
nt
ed

 b
y 
th
is
 d
oc

um
en

t.
 E
xc

ep
t 
as

 p
ro
vi
d
ed

 in
 V
is
ha

y’
s 
te
rm

s 
an

d
 

co
nd

iti
on

s 
of
 s
al
e 
fo
r 
su

ch
 p
ro
d
uc

ts
, V

is
ha

y 
as

su
m
es

 n
o 
lia
b
ili
ty
 w

ha
ts
oe

ve
r, 
an

d
 d
is
cl
ai
m
s 
an

y 
ex

p
re
ss
 o
r 
im

p
lie
d
 w

ar
ra
nt
y,
 re

la
tin

g 
to
 s
al
e 
an

d
/o
r 
us

e 
of
 V
is
ha

y 
p
ro
d
uc

ts
 in

cl
ud

in
g 
lia
b
ili
ty
 o
r 
w
ar
ra
nt
ie
s 
re
la
tin

g 
to
 fi
tn
es

s 
fo
r 
a 
p
ar
tic

ul
ar
 

p
ur
p
os

e,
 m

er
ch

an
ta
b
ili
ty
, o

r i
nf
rin

ge
m
en

t o
f a

ny
 p
at
en

t,
 c
op

yr
ig
ht
, o

r o
th
er
 in

te
lle
ct
ua

l p
ro
p
er
ty
 ri
gh

t.
 T
he

 p
ro
d
uc

ts
 s
ho

w
n 
he

re
in
 a
re
 n
ot
 d
es

ig
ne

d
 fo

r u
se

 in
 m

ed
ic
al
, l
ife

-s
av

in
g,
 o
r l
ife

-s
us

ta
in
in
g 
ap

p
lic
at
io
ns

. C
us

to
m
er
s 
us

in
g 
or
 s
el
lin
g 

th
es

e 
p
ro
d
uc

ts
 fo

r 
us

e 
in
 s
uc

h 
ap

p
lic
at
io
ns

 d
o 
so

 a
t 
th
ei
r 
ow

n 
ris

k 
an

d
 a
gr
ee

 t
o 
fu
lly
 in

d
em

ni
fy
 V
is
ha

y 
fo
r 
an

y 
d
am

ag
es

 r
es

ul
tin

g 
fr
om

 s
uc

h 
im

p
ro
p
er
 u
se

 o
r 
sa

le
.

S
u

rf
ac

e 
M

o
u

n
t 

M
u

lt
ila

ye
r 

C
er

am
ic

 C
h

ip
 C

ap
ac

it
o

rs
 

fo
r 

C
o

m
m

o
d

it
y 

A
p

p
lic

at
io

n
s

w
w

w
.v

is
ha

y.
co

m
F

or
 te

ch
ni

ca
l q

ue
st

io
ns

, c
on

ta
ct

: M
LC

C
@

vi
sh

ay
.c

om
D

oc
um

en
t N

um
be

r:
 2

85
01

2
R

ev
is

io
n:

 2
9-

N
ov

-0
7

V
J.

...
W

1B
C

 C
O

G
 (

N
P

0)
 D

ie
le

ct
ri

c
V

is
ha

y

F
E

A
T

U
R

E
S

U
ltr

a 
st

ab
le

 c
la

ss
 1

 d
ie

le
ct

ric

F
ou

r 
st

an
da

rd
 s

iz
es

H
ig

h 
ca

pa
ci

ta
nc

e 
pe

r 
un

it 
vo

lu
m

e

S
up

pl
ie

d 
in

 ta
pe

 o
n 

re
el

F
or

 h
ig

h 
fr

eq
ue

nc
y 

ap
pl

ic
at

io
ns

N
i-b

ar
rie

r 
w

ith
 1

00
 %

 ti
n 

te
rm

in
at

io
ns

D
ry

 s
he

et
 m

an
uf

ac
tu

rin
g 

te
ch

no
lo

gy

A
P

P
L

IC
A

T
IO

N
S

C
on

su
m

er
 e

le
ct

ro
ni

cs

T
el

ec
om

m
un

ic
at

io
ns

D
at

a 
pr

oc
es

si
ng

E
L

E
C

T
R

IC
A

L
 S

P
E

C
IF

IC
A

T
IO

N
S

N
o

te
: E

le
ct

ric
al

 c
ha

ra
ct

er
is

tic
s 

at
 +

 2
5 

°C
 u

nl
es

s 
ot

he
rw

is
e 

sp
ec

ifi
ed

O
p

er
at

in
g

 T
em

p
er

at
u

re
: 

- 
55

 °
C

 to
 +

 1
25

 °
C

C
ap

ac
it

an
ce

 R
an

g
e:

 0
.5

 p
F

 to
 0

.0
39

 µ
F

V
o

lt
ag

e 
R

at
in

g
: 

10
 V

dc
 to

 1
00

 V
dc

T
em

p
er

at
u

re
 C

o
ef

fi
ci

en
t 

o
f 

C
ap

ac
it

an
ce

 (
T

C
C

):
0 

±
 3

0 
pp

m
/°

C
 fr

om
 -

 5
5 

°C
 to

 +
 1

25
 °

C
D

is
si

p
at

io
n

 F
ac

to
r 

(D
F

):
C

ap
 <

 3
0 

pF
: Q

 4
00

 +
 2

0C
C

ap
 

 3
0 

pF
: Q

 
10

00

T
es

t 
C

o
n

d
it

io
n

s:
C

ap
 

 1
00

0 
pF

 1
.0

 ±
 0

.2
 V

rm
s,

 1
 M

H
z 

±
 1

0 
%

C
ap

 
 1

00
0 

pF
 1

.0
 ±

 0
.2

 V
rm

s,
 1

 k
H

z 
±

 1
0 

%
A

g
in

g
 R

at
e:

 0
 %

 m
ax

im
um

 p
er

 d
ec

ad
e

In
su

la
ti

o
n

 R
es

is
ta

n
ce

 (
IR

):
 a

fte
r 

12
0 

s 
at

 U
R
 (

D
C

):
10

 G
 o

r 
50

0 
F

 w
hi

ch
ev

er
 is

 le
ss

D
ie

le
ct

ri
c 

W
it

h
st

an
d

 V
o

lt
ag

e 
(D

W
V

):
 T

hi
s 

is
 th

e 
m

ax
im

um
vo

lta
ge

 
th

e 
ca

pa
ci

to
rs

 
ar

e 
te

st
ed

 
1 

to
 

5 
s 

pe
rio

d 
an

d
th

e
ch

ar
ge

/d
is

ch
ar

ge
 c

ur
re

nt
 d

oe
s 

no
t e

xc
ee

d 
50

 m
A

 5
0 

V
dc

: D
W

V
 a

t 2
50

 %
 o

f r
at

ed
 v

ol
ta

ge
10

0 
V

dc
: D

W
V

 a
t 3

00
 %

 o
f r

at
ed

 v
ol

ta
ge

D
IM

E
N

S
IO

N
S

 in
 in

ch
es

 [m
ill

im
et

er
s]

S
IZ

E
 

C
O

D
E

L
W

T
M

A
X

.
M

B

04
02

(1
00

2)
0.

04
0

±
0.

00
2

[1
.0

±
0.

05
]

0.
02

0
±

0.
00

2
[0

.5
±

0.
05

]
0.

02
2

[0
.5

5]
0.

01
0 

+
 0

.0
02

/-
 0

.0
04

[0
.2

5 
+

 0
.0

5/
- 

0.
10

]

06
03

(1
60

8)
0.

06
3

±
 0

.0
04

[1
.6

±
 0

.1
0]

0.
03

0 
±

 0
.0

04
[0

.8
±

 0
.1

0]
0.

03
5

[0
.8

7]
0.

01
5 

±
0.

00
6

[0
.4

0 
±

 0
.1

5]

08
05

(2
01

2)
0.

08
0

±
 0

.0
06

[2
.0

±
0.

15
]

0.
05

0
±

0.
00

4
[1

.2
5

±
0.

10
]

0.
05

3
[1

.3
5]

0.
02

0 
±

0.
00

8
[0

.5
0 

±
0.

20
]

12
06

(3
21

6)
0.

12
5

+
 0

.0
12

/ -
 0

.0
04

[3
.2

+
 0

.3
0/

 -
 0

.1
0]

0.
06

3
+

 0
.0

12
/ -

 0
.0

04
[1

.6
+

 0
.3

0/
 -

 0
.1

0]
0.

07
5

[1
.9

0]
0.

02
5 

±
 0

.0
08

[0
.6

0 
±

0.
20

]

O
R

D
E

R
IN

G
 I

N
F

O
R

M
A

T
IO

N

V
J0

40
2

A
10

1
J

X
Q

C
 

W
1B

C
S

IZ
E

 
C

O
D

E
D

IE
L

E
C

T
R

IC
C

A
PA

C
IT

A
N

C
E

TO
L

E
R

A
N

C
E

T
E

R
M

IN
A

T
IO

N
V

O
LT

A
G

E
PA

C
K

A
G

IN
G

P
R

O
C

E
S

S
 C

O
D

E
 

F
O

R
 B

A
S

IC
 

C
O

M
M

O
D

IT
Y

04
02

06
03

08
05

12
06

A
 =

 C
O

G
 (

N
P

0)
Tw

o 
si

gn
ifi

ca
nt

 d
ig

its
 

fo
llo

w
ed

 b
y 

th
e 

nu
m

be
r 

of
 z

er
os

:

10
1 

=
 1

00
 p

F

10
2 

=
 1

00
0 

pF

15
2 

=
 1

50
0 

pF

10
3 

=
 1

0 
00

0 
pF

C
ap

. <
 1

0p
F

B
 =

 ±
 0

.1
0 

pF
C

 =
 ±

 0
.2

5 
pF

D
 =

 ±
 0

.5
0 

pF
C

ap
. 

 1
0p

F
F

 =
 ±

 1
 %

G
 =

 ±
 2

 %
J 

=
 ±

 5
 %

K
 =

 ±
 1

0 
%

X
 =

 N
i B

ar
rie

r
Q

 =
 1

0 
V

J 
=

 1
6 

V

X
 =

 2
5 

V

A
 =

 5
0 

V

B
 =

 1
00

 V

C
 =

 7
” 

re
el

/
pa

pe
r 

ta
pe

P
 =

 1
3”

 r
ee

l/
pa

pe
r 

ta
pe

T
 =

 7
” 

re
el

/
pl

as
tic

 ta
pe

R
 =

 1
3”

 r
ee

l/
pl

as
tic

 ta
pe

R
o

H
S

CO
M

PL
IA

NT

T

L

M
B

M
B

W

S
u

rf
ac

e 
M

o
u

n
t 

M
u

lt
ila

ye
r 

C
er

am
ic

 C
h

ip
 C

ap
ac

it
o

rs
 

fo
r 

C
o

m
m

o
d

it
y 

A
p

p
lic

at
io

n
s

w
w

w
.v

is
ha

y.
co

m
F

or
 te

ch
ni

ca
l q

ue
st

io
ns

, c
on

ta
ct

: M
LC

C
@

vi
sh

ay
.c

om
D

oc
um

en
t N

um
be

r:
 2

85
01

2
R

ev
is

io
n:

 2
9-

N
ov

-0
7

V
J.

...
W

1B
C

 C
O

G
 (

N
P

0)
 D

ie
le

ct
ri

c
V

is
ha

y

F
E

A
T

U
R

E
S

U
ltr

a 
st

ab
le

 c
la

ss
 1

 d
ie

le
ct

ric

F
ou

r 
st

an
da

rd
 s

iz
es

H
ig

h 
ca

pa
ci

ta
nc

e 
pe

r 
un

it 
vo

lu
m

e

S
up

pl
ie

d 
in

 ta
pe

 o
n 

re
el

F
or

 h
ig

h 
fr

eq
ue

nc
y 

ap
pl

ic
at

io
ns

N
i-b

ar
rie

r 
w

ith
 1

00
 %

 ti
n 

te
rm

in
at

io
ns

D
ry

 s
he

et
 m

an
uf

ac
tu

rin
g 

te
ch

no
lo

gy

A
P

P
L

IC
A

T
IO

N
S

C
on

su
m

er
 e

le
ct

ro
ni

cs

T
el

ec
om

m
un

ic
at

io
ns

D
at

a 
pr

oc
es

si
ng

E
L

E
C

T
R

IC
A

L
 S

P
E

C
IF

IC
A

T
IO

N
S

N
o

te
: E

le
ct

ric
al

 c
ha

ra
ct

er
is

tic
s 

at
 +

 2
5 

°C
 u

nl
es

s 
ot

he
rw

is
e 

sp
ec

ifi
ed

O
p

er
at

in
g

 T
em

p
er

at
u

re
: 

- 
55

 °
C

 to
 +

 1
25

 °
C

C
ap

ac
it

an
ce

 R
an

g
e:

 0
.5

 p
F

 to
 0

.0
39

 µ
F

V
o

lt
ag

e 
R

at
in

g
: 

10
 V

dc
 to

 1
00

 V
dc

T
em

p
er

at
u

re
 C

o
ef

fi
ci

en
t 

o
f 

C
ap

ac
it

an
ce

 (
T

C
C

):
0 

±
 3

0 
pp

m
/°

C
 fr

om
 -

 5
5 

°C
 to

 +
 1

25
 °

C
D

is
si

p
at

io
n

 F
ac

to
r 

(D
F

):
C

ap
 <

 3
0 

pF
: Q

 4
00

 +
 2

0C
C

ap
 

 3
0 

pF
: Q

 
10

00

T
es

t 
C

o
n

d
it

io
n

s:
C

ap
 

 1
00

0 
pF

 1
.0

 ±
 0

.2
 V

rm
s,

 1
 M

H
z 

±
 1

0 
%

C
ap

 
 1

00
0 

pF
 1

.0
 ±

 0
.2

 V
rm

s,
 1

 k
H

z 
±

 1
0 

%
A

g
in

g
 R

at
e:

 0
 %

 m
ax

im
um

 p
er

 d
ec

ad
e

In
su

la
ti

o
n

 R
es

is
ta

n
ce

 (
IR

):
 a

fte
r 

12
0 

s 
at

 U
R
 (

D
C

):
10

 G
 o

r 
50

0 
F

 w
hi

ch
ev

er
 is

 le
ss

D
ie

le
ct

ri
c 

W
it

h
st

an
d

 V
o

lt
ag

e 
(D

W
V

):
 T

hi
s 

is
 th

e 
m

ax
im

um
vo

lta
ge

 
th

e 
ca

pa
ci

to
rs

 
ar

e 
te

st
ed

 
1 

to
 

5 
s 

pe
rio

d 
an

d
th

e
ch

ar
ge

/d
is

ch
ar

ge
 c

ur
re

nt
 d

oe
s 

no
t e

xc
ee

d 
50

 m
A

 5
0 

V
dc

: D
W

V
 a

t 2
50

 %
 o

f r
at

ed
 v

ol
ta

ge
10

0 
V

dc
: D

W
V

 a
t 3

00
 %

 o
f r

at
ed

 v
ol

ta
ge

D
IM

E
N

S
IO

N
S

 in
 in

ch
es

 [m
ill

im
et

er
s]

S
IZ

E
 

C
O

D
E

L
W

T
M

A
X

.
M

B

04
02

(1
00

2)
0.

04
0

±
0.

00
2

[1
.0

±
0.

05
]

0.
02

0
±

0.
00

2
[0

.5
±

0.
05

]
0.

02
2

[0
.5

5]
0.

01
0 

+
 0

.0
02

/-
 0

.0
04

[0
.2

5 
+

 0
.0

5/
- 

0.
10

]

06
03

(1
60

8)
0.

06
3

±
 0

.0
04

[1
.6

±
 0

.1
0]

0.
03

0 
±

 0
.0

04
[0

.8
±

 0
.1

0]
0.

03
5

[0
.8

7]
0.

01
5 

±
0.

00
6

[0
.4

0 
±

 0
.1

5]

08
05

(2
01

2)
0.

08
0

±
 0

.0
06

[2
.0

±
0.

15
]

0.
05

0
±

0.
00

4
[1

.2
5

±
0.

10
]

0.
05

3
[1

.3
5]

0.
02

0 
±

0.
00

8
[0

.5
0 

±
0.

20
]

12
06

(3
21

6)
0.

12
5

+
 0

.0
12

/ -
 0

.0
04

[3
.2

+
 0

.3
0/

 -
 0

.1
0]

0.
06

3
+

 0
.0

12
/ -

 0
.0

04
[1

.6
+

 0
.3

0/
 -

 0
.1

0]
0.

07
5

[1
.9

0]
0.

02
5 

±
 0

.0
08

[0
.6

0 
±

0.
20

]

O
R

D
E

R
IN

G
 I

N
F

O
R

M
A

T
IO

N

V
J0

40
2

A
10

1
J

X
Q

C
 

W
1B

C
S

IZ
E

 
C

O
D

E
D

IE
L

E
C

T
R

IC
C

A
PA

C
IT

A
N

C
E

TO
L

E
R

A
N

C
E

T
E

R
M

IN
A

T
IO

N
V

O
LT

A
G

E
PA

C
K

A
G

IN
G

P
R

O
C

E
S

S
 C

O
D

E
 

F
O

R
 B

A
S

IC
 

C
O

M
M

O
D

IT
Y

04
02

06
03

08
05

12
06

A
 =

 C
O

G
 (

N
P

0)
Tw

o 
si

gn
ifi

ca
nt

 d
ig

its
 

fo
llo

w
ed

 b
y 

th
e 

nu
m

be
r 

of
 z

er
os

:

10
1 

=
 1

00
 p

F

10
2 

=
 1

00
0 

pF

15
2 

=
 1

50
0 

pF

10
3 

=
 1

0 
00

0 
pF

C
ap

. <
 1

0p
F

B
 =

 ±
 0

.1
0 

pF
C

 =
 ±

 0
.2

5 
pF

D
 =

 ±
 0

.5
0 

pF
C

ap
. 

 1
0p

F
F

 =
 ±

 1
 %

G
 =

 ±
 2

 %
J 

=
 ±

 5
 %

K
 =

 ±
 1

0 
%

X
 =

 N
i B

ar
rie

r
Q

 =
 1

0 
V

J 
=

 1
6 

V

X
 =

 2
5 

V

A
 =

 5
0 

V

B
 =

 1
00

 V

C
 =

 7
” 

re
el

/
pa

pe
r 

ta
pe

P
 =

 1
3”

 r
ee

l/
pa

pe
r 

ta
pe

T
 =

 7
” 

re
el

/
pl

as
tic

 ta
pe

R
 =

 1
3”

 r
ee

l/
pl

as
tic

 ta
pe

R
o

H
S

CO
M

PL
IA

NT

T

L

M
B

M
B

W

S
u

rf
ac

e 
M

o
u

n
t 

M
u

lt
ila

ye
r 

C
er

am
ic

 C
h

ip
 C

ap
ac

it
o

rs
 

fo
r 

C
o

m
m

o
d

it
y 

A
p

p
lic

at
io

n
s

w
w

w
.v

is
ha

y.
co

m
F

or
 te

ch
ni

ca
l q

ue
st

io
ns

, c
on

ta
ct

: M
LC

C
@

vi
sh

ay
.c

om
D

oc
um

en
t N

um
be

r:
 2

85
01

2
R

ev
is

io
n:

 2
9-

N
ov

-0
7

V
J.

...
W

1B
C

 C
O

G
 (

N
P

0)
 D

ie
le

ct
ri

c
V

is
ha

y

F
E

A
T

U
R

E
S

U
ltr

a 
st

ab
le

 c
la

ss
 1

 d
ie

le
ct

ric

F
ou

r 
st

an
da

rd
 s

iz
es

H
ig

h 
ca

pa
ci

ta
nc

e 
pe

r 
un

it 
vo

lu
m

e

S
up

pl
ie

d 
in

 ta
pe

 o
n 

re
el

F
or

 h
ig

h 
fr

eq
ue

nc
y 

ap
pl

ic
at

io
ns

N
i-b

ar
rie

r 
w

ith
 1

00
 %

 ti
n 

te
rm

in
at

io
ns

D
ry

 s
he

et
 m

an
uf

ac
tu

rin
g 

te
ch

no
lo

gy

A
P

P
L

IC
A

T
IO

N
S

C
on

su
m

er
 e

le
ct

ro
ni

cs

T
el

ec
om

m
un

ic
at

io
ns

D
at

a 
pr

oc
es

si
ng

E
L

E
C

T
R

IC
A

L
 S

P
E

C
IF

IC
A

T
IO

N
S

N
o

te
: E

le
ct

ric
al

 c
ha

ra
ct

er
is

tic
s 

at
 +

 2
5 

°C
 u

nl
es

s 
ot

he
rw

is
e 

sp
ec

ifi
ed

O
p

er
at

in
g

 T
em

p
er

at
u

re
: 

- 
55

 °
C

 to
 +

 1
25

 °
C

C
ap

ac
it

an
ce

 R
an

g
e:

 0
.5

 p
F

 to
 0

.0
39

 µ
F

V
o

lt
ag

e 
R

at
in

g
: 

10
 V

dc
 to

 1
00

 V
dc

T
em

p
er

at
u

re
 C

o
ef

fi
ci

en
t 

o
f 

C
ap

ac
it

an
ce

 (
T

C
C

):
0 

±
 3

0 
pp

m
/°

C
 fr

om
 -

 5
5 

°C
 to

 +
 1

25
 °

C
D

is
si

p
at

io
n

 F
ac

to
r 

(D
F

):
C

ap
 <

 3
0 

pF
: Q

 4
00

 +
 2

0C
C

ap
 

 3
0 

pF
: Q

 
10

00

T
es

t 
C

o
n

d
it

io
n

s:
C

ap
 

 1
00

0 
pF

 1
.0

 ±
 0

.2
 V

rm
s,

 1
 M

H
z 

±
 1

0 
%

C
ap

 
 1

00
0 

pF
 1

.0
 ±

 0
.2

 V
rm

s,
 1

 k
H

z 
±

 1
0 

%
A

g
in

g
 R

at
e:

 0
 %

 m
ax

im
um

 p
er

 d
ec

ad
e

In
su

la
ti

o
n

 R
es

is
ta

n
ce

 (
IR

):
 a

fte
r 

12
0 

s 
at

 U
R
 (

D
C

):
10

 G
 o

r 
50

0 
F

 w
hi

ch
ev

er
 is

 le
ss

D
ie

le
ct

ri
c 

W
it

h
st

an
d

 V
o

lt
ag

e 
(D

W
V

):
 T

hi
s 

is
 th

e 
m

ax
im

um
vo

lta
ge

 
th

e 
ca

pa
ci

to
rs

 
ar

e 
te

st
ed

 
1 

to
 

5 
s 

pe
rio

d 
an

d
th

e
ch

ar
ge

/d
is

ch
ar

ge
 c

ur
re

nt
 d

oe
s 

no
t e

xc
ee

d 
50

 m
A

 5
0 

V
dc

: D
W

V
 a

t 2
50

 %
 o

f r
at

ed
 v

ol
ta

ge
10

0 
V

dc
: D

W
V

 a
t 3

00
 %

 o
f r

at
ed

 v
ol

ta
ge

D
IM

E
N

S
IO

N
S

 in
 in

ch
es

 [m
ill

im
et

er
s]

S
IZ

E
 

C
O

D
E

L
W

T
M

A
X

.
M

B

04
02

(1
00

2)
0.

04
0

±
0.

00
2

[1
.0

±
0.

05
]

0.
02

0
±

0.
00

2
[0

.5
±

0.
05

]
0.

02
2

[0
.5

5]
0.

01
0 

+
 0

.0
02

/-
 0

.0
04

[0
.2

5 
+

 0
.0

5/
- 

0.
10

]

06
03

(1
60

8)
0.

06
3

±
 0

.0
04

[1
.6

±
 0

.1
0]

0.
03

0 
±

 0
.0

04
[0

.8
±

 0
.1

0]
0.

03
5

[0
.8

7]
0.

01
5 

±
0.

00
6

[0
.4

0 
±

 0
.1

5]

08
05

(2
01

2)
0.

08
0

±
 0

.0
06

[2
.0

±
0.

15
]

0.
05

0
±

0.
00

4
[1

.2
5

±
0.

10
]

0.
05

3
[1

.3
5]

0.
02

0 
±

0.
00

8
[0

.5
0 

±
0.

20
]

12
06

(3
21

6)
0.

12
5

+
 0

.0
12

/ -
 0

.0
04

[3
.2

+
 0

.3
0/

 -
 0

.1
0]

0.
06

3
+

 0
.0

12
/ -

 0
.0

04
[1

.6
+

 0
.3

0/
 -

 0
.1

0]
0.

07
5

[1
.9

0]
0.

02
5 

±
 0

.0
08

[0
.6

0 
±

0.
20

]

O
R

D
E

R
IN

G
 I

N
F

O
R

M
A

T
IO

N

V
J0

40
2

A
10

1
J

X
Q

C
 

W
1B

C
S

IZ
E

 
C

O
D

E
D

IE
L

E
C

T
R

IC
C

A
PA

C
IT

A
N

C
E

TO
L

E
R

A
N

C
E

T
E

R
M

IN
A

T
IO

N
V

O
LT

A
G

E
PA

C
K

A
G

IN
G

P
R

O
C

E
S

S
 C

O
D

E
 

F
O

R
 B

A
S

IC
 

C
O

M
M

O
D

IT
Y

04
02

06
03

08
05

12
06

A
 =

 C
O

G
 (

N
P

0)
Tw

o 
si

gn
ifi

ca
nt

 d
ig

its
 

fo
llo

w
ed

 b
y 

th
e 

nu
m

be
r 

of
 z

er
os

:

10
1 

=
 1

00
 p

F

10
2 

=
 1

00
0 

pF

15
2 

=
 1

50
0 

pF

10
3 

=
 1

0 
00

0 
pF

C
ap

. <
 1

0p
F

B
 =

 ±
 0

.1
0 

pF
C

 =
 ±

 0
.2

5 
pF

D
 =

 ±
 0

.5
0 

pF
C

ap
. 

 1
0p

F
F

 =
 ±

 1
 %

G
 =

 ±
 2

 %
J 

=
 ±

 5
 %

K
 =

 ±
 1

0 
%

X
 =

 N
i B

ar
rie

r
Q

 =
 1

0 
V

J 
=

 1
6 

V

X
 =

 2
5 

V

A
 =

 5
0 

V

B
 =

 1
00

 V

C
 =

 7
” 

re
el

/
pa

pe
r 

ta
pe

P
 =

 1
3”

 r
ee

l/
pa

pe
r 

ta
pe

T
 =

 7
” 

re
el

/
pl

as
tic

 ta
pe

R
 =

 1
3”

 r
ee

l/
pl

as
tic

 ta
pe

R
o

H
S

CO
M

PL
IA

NT

T

L

M
B

M
B

W

S
u

rf
ac

e 
M

o
u

n
t 

M
u

lt
ila

ye
r 

C
er

am
ic

 C
h

ip
 C

ap
ac

it
o

rs
 

fo
r 

C
o

m
m

o
d

it
y 

A
p

p
lic

at
io

n
s

w
w

w
.v

is
ha

y.
co

m
F

or
 te

ch
ni

ca
l q

ue
st

io
ns

, c
on

ta
ct

: M
LC

C
@

vi
sh

ay
.c

om
D

oc
um

en
t N

um
be

r:
 2

85
01

2
R

ev
is

io
n:

 2
9-

N
ov

-0
7

V
J.

...
W

1B
C

 C
O

G
 (

N
P

0)
 D

ie
le

ct
ri

c
V

is
ha

y

F
E

A
T

U
R

E
S

U
ltr

a 
st

ab
le

 c
la

ss
 1

 d
ie

le
ct

ric

F
ou

r 
st

an
da

rd
 s

iz
es

H
ig

h 
ca

pa
ci

ta
nc

e 
pe

r 
un

it 
vo

lu
m

e

S
up

pl
ie

d 
in

 ta
pe

 o
n 

re
el

F
or

 h
ig

h 
fr

eq
ue

nc
y 

ap
pl

ic
at

io
ns

N
i-b

ar
rie

r 
w

ith
 1

00
 %

 ti
n 

te
rm

in
at

io
ns

D
ry

 s
he

et
 m

an
uf

ac
tu

rin
g 

te
ch

no
lo

gy

A
P

P
L

IC
A

T
IO

N
S

C
on

su
m

er
 e

le
ct

ro
ni

cs

T
el

ec
om

m
un

ic
at

io
ns

D
at

a 
pr

oc
es

si
ng

E
L

E
C

T
R

IC
A

L
 S

P
E

C
IF

IC
A

T
IO

N
S

N
o

te
: E

le
ct

ric
al

 c
ha

ra
ct

er
is

tic
s 

at
 +

 2
5 

°C
 u

nl
es

s 
ot

he
rw

is
e 

sp
ec

ifi
ed

O
p

er
at

in
g

 T
em

p
er

at
u

re
: 

- 
55

 °
C

 to
 +

 1
25

 °
C

C
ap

ac
it

an
ce

 R
an

g
e:

 0
.5

 p
F

 to
 0

.0
39

 µ
F

V
o

lt
ag

e 
R

at
in

g
: 

10
 V

dc
 to

 1
00

 V
dc

T
em

p
er

at
u

re
 C

o
ef

fi
ci

en
t 

o
f 

C
ap

ac
it

an
ce

 (
T

C
C

):
0 

±
 3

0 
pp

m
/°

C
 fr

om
 -

 5
5 

°C
 to

 +
 1

25
 °

C
D

is
si

p
at

io
n

 F
ac

to
r 

(D
F

):
C

ap
 <

 3
0 

pF
: Q

 4
00

 +
 2

0C
C

ap
 

 3
0 

pF
: Q

 
10

00

T
es

t 
C

o
n

d
it

io
n

s:
C

ap
 

 1
00

0 
pF

 1
.0

 ±
 0

.2
 V

rm
s,

 1
 M

H
z 

±
 1

0 
%

C
ap

 
 1

00
0 

pF
 1

.0
 ±

 0
.2

 V
rm

s,
 1

 k
H

z 
±

 1
0 

%
A

g
in

g
 R

at
e:

 0
 %

 m
ax

im
um

 p
er

 d
ec

ad
e

In
su

la
ti

o
n

 R
es

is
ta

n
ce

 (
IR

):
 a

fte
r 

12
0 

s 
at

 U
R
 (

D
C

):
10

 G
 o

r 
50

0 
F

 w
hi

ch
ev

er
 is

 le
ss

D
ie

le
ct

ri
c 

W
it

h
st

an
d

 V
o

lt
ag

e 
(D

W
V

):
 T

hi
s 

is
 th

e 
m

ax
im

um
vo

lta
ge

 
th

e 
ca

pa
ci

to
rs

 
ar

e 
te

st
ed

 
1 

to
 

5 
s 

pe
rio

d 
an

d
th

e
ch

ar
ge

/d
is

ch
ar

ge
 c

ur
re

nt
 d

oe
s 

no
t e

xc
ee

d 
50

 m
A

 5
0 

V
dc

: D
W

V
 a

t 2
50

 %
 o

f r
at

ed
 v

ol
ta

ge
10

0 
V

dc
: D

W
V

 a
t 3

00
 %

 o
f r

at
ed

 v
ol

ta
ge

D
IM

E
N

S
IO

N
S

 in
 in

ch
es

 [m
ill

im
et

er
s]

S
IZ

E
 

C
O

D
E

L
W

T
M

A
X

.
M

B

04
02

(1
00

2)
0.

04
0

±
0.

00
2

[1
.0

±
0.

05
]

0.
02

0
±

0.
00

2
[0

.5
±

0.
05

]
0.

02
2

[0
.5

5]
0.

01
0 

+
 0

.0
02

/-
 0

.0
04

[0
.2

5 
+

 0
.0

5/
- 

0.
10

]

06
03

(1
60

8)
0.

06
3

±
 0

.0
04

[1
.6

±
 0

.1
0]

0.
03

0 
±

 0
.0

04
[0

.8
±

 0
.1

0]
0.

03
5

[0
.8

7]
0.

01
5 

±
0.

00
6

[0
.4

0 
±

 0
.1

5]

08
05

(2
01

2)
0.

08
0

±
 0

.0
06

[2
.0

±
0.

15
]

0.
05

0
±

0.
00

4
[1

.2
5

±
0.

10
]

0.
05

3
[1

.3
5]

0.
02

0 
±

0.
00

8
[0

.5
0 

±
0.

20
]

12
06

(3
21

6)
0.

12
5

+
 0

.0
12

/ -
 0

.0
04

[3
.2

+
 0

.3
0/

 -
 0

.1
0]

0.
06

3
+

 0
.0

12
/ -

 0
.0

04
[1

.6
+

 0
.3

0/
 -

 0
.1

0]
0.

07
5

[1
.9

0]
0.

02
5 

±
 0

.0
08

[0
.6

0 
±

0.
20

]

O
R

D
E

R
IN

G
 I

N
F

O
R

M
A

T
IO

N

V
J0

40
2

A
10

1
J

X
Q

C
 

W
1B

C
S

IZ
E

 
C

O
D

E
D

IE
L

E
C

T
R

IC
C

A
PA

C
IT

A
N

C
E

TO
L

E
R

A
N

C
E

T
E

R
M

IN
A

T
IO

N
V

O
LT

A
G

E
PA

C
K

A
G

IN
G

P
R

O
C

E
S

S
 C

O
D

E
 

F
O

R
 B

A
S

IC
 

C
O

M
M

O
D

IT
Y

04
02

06
03

08
05

12
06

A
 =

 C
O

G
 (

N
P

0)
Tw

o 
si

gn
ifi

ca
nt

 d
ig

its
 

fo
llo

w
ed

 b
y 

th
e 

nu
m

be
r 

of
 z

er
os

:

10
1 

=
 1

00
 p

F

10
2 

=
 1

00
0 

pF

15
2 

=
 1

50
0 

pF

10
3 

=
 1

0 
00

0 
pF

C
ap

. <
 1

0p
F

B
 =

 ±
 0

.1
0 

pF
C

 =
 ±

 0
.2

5 
pF

D
 =

 ±
 0

.5
0 

pF
C

ap
. 

 1
0p

F
F

 =
 ±

 1
 %

G
 =

 ±
 2

 %
J 

=
 ±

 5
 %

K
 =

 ±
 1

0 
%

X
 =

 N
i B

ar
rie

r
Q

 =
 1

0 
V

J 
=

 1
6 

V

X
 =

 2
5 

V

A
 =

 5
0 

V

B
 =

 1
00

 V

C
 =

 7
” 

re
el

/
pa

pe
r 

ta
pe

P
 =

 1
3”

 r
ee

l/
pa

pe
r 

ta
pe

T
 =

 7
” 

re
el

/
pl

as
tic

 ta
pe

R
 =

 1
3”

 r
ee

l/
pl

as
tic

 ta
pe

R
o

H
S

CO
M

PL
IA

NT

T

L

M
B

M
B

W

V
J.

...
W

1B
C

 C
O

G
 (

N
P

0)
 D

ie
le

ct
ri

c
S

ur
fa

ce
 M

ou
nt

 M
ul

til
ay

er
 C

er
am

ic
 C

hi
p 

C
ap

ac
ito

rs
 

fo
r 

C
om

m
od

ity
 A

pp
lic

at
io

ns
V

is
ha

y

D
oc

um
en

t N
um

be
r:

 2
85

01
F

or
 te

ch
ni

ca
l q

ue
st

io
ns

, c
on

ta
ct

: M
LC

C
@

vi
sh

ay
.c

om
w

w
w

.v
is

ha
y.

co
m

R
ev

is
io

n:
 2

9-
N

ov
-0

7
3

S
E

L
E

C
T

IO
N

 C
H

A
R

T
 

D
IE

L
E

C
T

R
IC

N
P

0

EI
A 

CA
P 

CO
DE

EI
A 

SI
ZE

04
02

06
03

08
05

12
06

CA
P

10
 V

16
 V

25
 V

50
 V

10
0 

10
 V

16
 V

25
 V

50
 V

10
0 

10
 V

16
 V

25
 V

50
 V

10
0 

V
10

 V
16

 V
25

 V
50

 V
10

0 
V

0R
5

0.
5 

pF
N

N
N

N
N

S
S

S
S

S
A

A
A

A
A

1R
0

1.
0

N
N

N
N

N
S

S
S

S
S

A
A

A
A

A
1R

2
1.

2
N

N
N

N
N

S
S

S
S

S
A

A
A

A
A

1R
5

1.
5

N
N

N
N

N
S

S
S

S
S

A
A

A
A

A
B

B
B

B
B

1R
8

1.
8

N
N

N
N

N
S

S
S

S
S

A
A

A
A

A
B

B
B

B
B

2R
2

2.
2

N
N

N
N

N
S

S
S

S
S

A
A

A
A

A
B

B
B

B
B

2R
7

2.
7

N
N

N
N

N
S

S
S

S
S

A
A

A
A

A
B

B
B

B
B

3R
3

3.
3

N
N

N
N

N
S

S
S

S
S

A
A

A
A

A
B

B
B

B
B

3R
9

3.
9

N
N

N
N

N
S

S
S

S
S

A
A

A
A

A
B

B
B

B
B

4R
7

4.
7

N
N

N
N

N
S

S
S

S
S

A
A

A
A

A
B

B
B

B
B

5R
6

5.
6

N
N

N
N

N
S

S
S

S
S

A
A

A
A

A
B

B
B

B
B

6R
8

6.
8

N
N

N
N

N
S

S
S

S
S

A
A

A
A

A
B

B
B

B
B

8R
2

8.
2

N
N

N
N

N
S

S
S

S
S

A
A

A
A

A
B

B
B

B
B

10
0

10
 p

F
N

N
N

N
N

S
S

S
S

S
A

A
A

A
A

B
B

B
B

B
12

0
12

N
N

N
N

N
S

S
S

S
S

A
A

A
A

A
B

B
B

B
B

15
0

15
N

N
N

N
N

S
S

S
S

S
A

A
A

A
A

B
B

B
B

B
18

0
18

N
N

N
N

N
S

S
S

S
S

A
A

A
A

A
B

B
B

B
B

22
0

22
N

N
N

N
N

S
S

S
S

S
A

A
A

A
A

B
B

B
B

B
27

0
27

N
N

N
N

N
S

S
S

S
S

A
A

A
A

A
B

B
B

B
B

33
0

33
N

N
N

N
N

S
S

S
S

S
A

A
A

A
A

B
B

B
B

B
39

0
39

N
N

N
N

N
S

S
S

S
S

A
A

A
A

A
B

B
B

B
B

47
0

47
N

N
N

N
N

S
S

S
S

S
A

A
A

A
A

B
B

B
B

B
56

0
56

N
N

N
N

N
S

S
S

S
S

A
A

A
A

A
B

B
B

B
B

68
0

68
N

N
N

N
N

S
S

S
S

S
A

A
A

A
A

B
B

B
B

B
82

0
82

N
N

N
N

N
S

S
S

S
S

A
A

A
A

A
B

B
B

B
B

10
1

10
0 

pF
N

N
N

N
N

S
S

S
S

S
A

A
A

A
A

B
B

B
B

B
12

1
12

0
N

N
N

N
N

S
S

S
S

S
A

A
A

A
A

B
B

B
B

B
15

1
15

0
N

N
N

N
N

S
S

S
S

S
A

A
A

A
A

B
B

B
B

B
18

1
18

0
N

N
N

N
S

S
S

S
S

A
A

A
A

A
B

B
B

B
B

22
1

22
0

N
N

N
N

S
S

S
S

S
A

A
A

A
A

B
B

B
B

B
27

1
27

0
N

N
N

S
S

S
S

S
A

A
A

A
A

B
B

B
B

B
33

1
33

0
N

N
S

S
S

S
S

A
A

A
A

A
B

B
B

B
B

39
1

39
0

N
N

S
S

S
S

S
B

B
B

B
B

B
B

B
B

B
47

1
47

0
N

N
S

S
S

S
S

B
B

B
B

B
B

B
B

B
B

56
1

56
0

S
S

S
S

S
B

B
B

B
B

B
B

B
B

B
68

1
68

0
S

S
S

S
B

B
B

B
B

B
B

B
B

B
82

1
82

0
S

S
S

S
B

B
B

B
B

B
B

B
B

B
10

2
10

00
 

S
S

S
S

B
B

B
B

B
B

B
B

B
B

12
2

12
00

S
S

B
B

B
B

B
B

B
B

B
B

15
2

15
00

S
S

B
B

B
B

B
B

B
B

B
B

18
2

18
00

S
S

B
B

B
B

B
B

B
B

B
B

22
2

22
00

S
S

B
B

B
B

B
B

B
B

B
B

27
2

27
00

S
S

D
D

D
D

D
B

B
B

B
B

33
2

33
00

S
S

D
D

D
D

D
B

B
B

B
B

39
2

39
00

D
D

D
D

D
B

B
B

B
B

47
2

47
00

D
D

D
D

B
B

B
B

B
56

2
5

60
0

D
D

B
B

B
B

B
68

2
6

80
0

D
D

C
C

C
C

C
82

2
8

20
0

D
D

D
D

D
D

D
10

3
0.

01
 µ

F
D

D
D

D
D

D
12

3
0.

01
2

D
D

D
D

15
3

0.
01

5
D

D
18

3
0.

01
8

D
D

22
3

0.
02

2
D

D
27

3
0.

02
7

D
D

33
3

0.
03

3
D

D
39

3
0.

03
9

G
G

47
3

0.
04

7
56

3
0.

05
6

68
3

0.
06

8
82

3
0.

08
2

10
4

0.
1 

µF
Le

tte
rs

 in
di

ca
te

 p
ro

du
ct

 th
ic

kn
es

s,
 s

ee
 P

ac
ka

gi
ng

 Q
ua

nt
iti

es

w
w

w
.v

is
ha

y.
co

m
F

or
 te

ch
ni

ca
l q

ue
st

io
ns

, c
on

ta
ct

: M
LC

C
@

vi
sh

ay
.c

om
D

oc
um

en
t N

um
be

r:
 2

85
01

4
R

ev
is

io
n:

 2
9-

N
ov

-0
7

V
J.

...
W

1B
C

 C
O

G
 (

N
P

0)
 D

ie
le

ct
ri

c
V

is
ha

y
S

ur
fa

ce
 M

ou
nt

 M
ul

til
ay

er
 C

er
am

ic
 C

hi
p 

C
ap

ac
ito

rs
 

fo
r 

C
om

m
od

ity
 A

pp
lic

at
io

ns

C
O

V
E

R
 T

A
P

E
 (

P
O

L
Y

E
S

T
E

R
 -

 A
N

T
IS

T
A

T
IC

)
C

A
R

R
IE

R
 T

A
P

E
 (

P
O

LY
C

A
R

B
O

N
A

T
E

)

P
A

P
E

R
 T

A
P

E
 S

P
E

C
IF

IC
A

T
IO

N
S

P
A

C
K

A
G

IN
G

 Q
U

A
N

T
IT

IE
S

S
IZ

E
 

(i
n

ch
/m

m
)

T
H

IC
K

N
E

S
S

 (
m

m
)

T
H

IC
K

N
E

S
S

 S
Y

M
B

O
L

P
A

P
E

R
 T

A
P

E
P

L
A

S
T

IC
 T

A
P

E

7"
 r

ee
l (

C
)

13
" 

re
el

 (
P

)
7"

 r
ee

l (
T

)
13

" 
re

el
 (

R
)

04
02

 (
10

02
)

0.
50

 ±
 0

.0
5

N
10

K
50

K

06
03

 (
16

08
)

0.
80

 ±
 0

.0
7

S
4K

15
K

0.
80

 +
 0

.1
5/

- 
0.

10
X

4K
15

K

08
05

 (
20

12
)

0.
60

 ±
 0

.1
0

A
4K

15
K

0.
80

 ±
 0

.1
0

B
4K

15
K

1.
25

 ±
 0

.1
0

D
3K

10
K

12
06

 (
32

16
)

0.
80

 ±
 0

.1
0

B
4K

15
K

0.
95

 ±
 0

.1
0

C
3K

10
K

1.
15

 ±
 0

.1
5

J
3K

10
K

1.
25

 ±
 0

.1
0

D
3K

10
K

1.
60

 ±
 0

.2
0

G
2K

1.
60

 ±
 0

.3
0/

- 
0.

10
P

2K

P
R

O
P

E
R

T
IE

S
 O

F
 C

O
V

E
R

 T
A

P
E

P
A

R
A

M
E

T
E

R
W

ID
T

H
5.

5 
±

0.
1

m
m

B
re

ak
in

g 
fo

rc
e

 1
0.

7
N

E
lo

ng
at

io
n 

at
 b

re
ak

63
 %

S
ur

fa
ce

 r
es

is
ta

nc
e

<
 1

01
0

/s
q.

S
of

te
ni

ng
 p

oi
nt

71
 ±

 5
 °

C
T

hi
ck

ne
ss

62
 µ

m

P
R

O
P

E
R

T
IE

S
 O

F
 C

A
R

R
IE

R
 T

A
P

E

P
A

R
A

M
E

T
E

R
W

ID
T

H
8.

1
±

 0
.2

m
m

T
hi

ck
ne

ss
19

0
to

28
0 

µm
Te

ns
ile

 s
tr

en
gt

h 
at

 b
re

ak
>

 6
0

N
 /m

m
2

E
lo

ng
at

io
n 

at
 b

re
ak

10
0

to
15

0 
%

S
ur

fa
ce

 r
es

is
ta

nc
e

>
 1

01
2

 /s
q.

F
W

P
0

P
2

D
0

B
0

A
0

P
1

E

D
IM

E
N

S
IO

N
S

 O
F

 P
A

P
E

R
 T

A
P

E
 in

 m
ill

im
et

er
s

S
Y

M
B

O
L

P
R

O
D

U
C

T
 S

IZ
E

 C
O

D
E

04
02

06
03

08
05

12
06

S
IZ

E
TO

L
.

S
IZ

E
TO

L
.

S
IZ

E
TO

L
.

S
IZ

E
TO

L
.

A
0

0.
62

± 
0.

05
1.

02
± 

0.
05

1.
50

± 
0.

10
2.

00
± 

0.
10

B
0

1.
12

± 
0.

05
1.

82
± 

0.
05

2.
30

± 
0.

10
3.

50
± 

0.
10

W
8.

00
± 

0.
10

8.
00

± 
0.

10
8.

00
± 

0.
10

8.
00

± 
0.

10
E

1.
75

± 
0.

05
1.

75
± 

0.
05

1.
75

± 
0.

05
1.

75
± 

0.
10

F
3.

50
± 

0.
05

3.
50

± 
0.

05
3.

50
± 

0.
05

3.
50

± 
0.

05
D

0
1.

55
± 

0.
05

1.
55

± 
0.

05
1.

55
± 

0.
05

1.
50

± 
0.

05
P

0
4.

00
± 

0.
10

4.
00

± 
0.

10
4.

00
± 

0.
10

4.
00

± 
0.

10
P

1
2.

00
± 

0.
05

4.
00

± 
0.

10
4.

00
± 

0.
10

4.
00

± 
0.

10
P

2
2.

00
± 

0.
05

2.
00

± 
0.

05
2.

00
± 

0.
05

2.
00

± 
0.

05


