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X7R

X7R

CAP CODE 50 100V 50V 100V 250V 50V 100V 250V 50V 100V 250V 50V 100V 250V 50V 100V 250V
180pF 181 C C C C C
220pF 221 C C C C C

270pF 271 C C C C C C C C
330pF 331 C C C C C C C C
390pF 391 C C C C C C C C
470pF 471 C C C C C C C C
560pF 561 C C C C C C C C
680pF 681 C C C C C C C C
820pF 821 C C C C C C C C
1nF 102 C C C C C C C C
1.2nF 122 C C C C C C C C
1.5nF 152 C C C C C C C C
1.8nF 182 C C C C C C C C
2.2nF 222 C C C C C C C E
2.7nF 272 C C C C C C C E E E E
3.3nF 332 C C C C C C C E E E E
3.9nF 392 C C C C C C C E E E E E E E
4.7nF 472 C C C C C C C E E E E E E E
5.6nF 562 C C C C C C C E E E E E E E
6.8nF 682 C C C C C C C E E E E E E E
8.2nF 822 C C C C C C C E E E E E E E
10nF 103 C C C C C C C E E E E E E E E E E
12nF 123 C C C C C C E E E E E E E E E E
15nF 153 C C C C C C E E E E E E E E E E
18nF 183 C C C E C C E E E E E E E E E E
22nF 223 C C C E C C E E E E E E E E E E
27nF 273 C C E E C C E E E E E E E E E E
33nF 333 C E C C E E E E E E E E E E
39nF 393 C E C C E E E E E E E E E E
47nF 473 C E C C E E E E E E E E E E
56nF 563 C B C E E E E E E E E E E E
68nF 683 E B C E E E E E E E E E E E
82nF 823 E B C E E E E E E E E E E E
100nF 104 E B C E E E E E E E E E E E
120nF 124 E E E E E E E E E E E
150nF 154 E E E E E E E E E
180nF 184 E E E G E E E E G
220nF 224 E E E G E E E E G
270nF 274 E E K E E E G K
330nF 334 E K E E G K
390nF 394 E K E K K
470nF 474 E K K E K K
560nF 564 K K E K K
680nF 684 K K G K K
820nF 824 K K G K K

1uF 105 E K K G K K
2.2uF 225 k k g K
4.7uF 475 k k K
10uF 106 K K K

DIELECTRIC

S IZE 0603

X7R

0805 1206 1210 1808 1812
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CAPCODE250V 500V 250V 500V 1KV 2KV2.5KV250V 500V 1KV 2KV 250V 500V 1KV 2KV 3KV 250V 500V 1KV 2KV 3KV
150pF 151 C C G

180pF 181 C C G
220pF 221 C C G
270pF 271 C C C C C E E G E

330pF 331 C C C C C E E G E

390pF 391 C C C C C E E G E
470pF 471 C C C C C E E E G E
560pF 561 C C C C C E E E G E

680pF 681 C C C C C E E E G E

820pF 821 C C C C C E E E K E
1nF 102 C C C C C E E E E E E K E G
1.2nF 122 C C C C C E G E E E G K E K

1.5nF 152 C C C C C E G E E E G K E K

1.8nF 182 C C C C E E E E G E K
2.2nF 222 C C E E E E G E G E E K
2.7nF 272 C C E E E E E E E E G K

3.3nF 332 C C E E E E E E E E G

3.9nF 392 C C E E E E E E E E E E G
4.7nF 472 C C E E E E E E E E E E G

5.6nF 562 C C E E E E E E E E G E G

6.8nF 682 C C E E E E E E E E G E G

8.2nF 822 C E E E E E E E E E G E K
10nF 103 C E E E E E E E E E G E E E K

12nF 123 C E E E E E E E G E E E

15nF 153 C E E E E E E E E E E

18nF 183 E E E E E E E E E E E
22nF 223 E E E E E G E E E E E

27nF 273 E E G E E K E E E E G

33nF 333 E G E E K E E E E G

39nF 393 E G E E E E E E G
47nF 473 E G E E E E E E G

56nF 563 E G E E E E

68nF 683 E E E E E

82nF 823 E E E E G
100nF 104 E E E E G

120nF 124 E E E k

150nF 154 E E k

180nF 184 E G k
220nF 224 E G k

270nF 274 K

330nF 334 K

390nF 394 K
470nF 474 K

680nF 684 K
1uF 105 K

1210 1808 1812
X7RDIELECTRIR

SIZE 0805 1206
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Pure

Sn(MATTESn(MATTESn(MATTE

Sn(MATTE

TIN)TIN)TIN)

TIN)

2.2.2.

2.

ZeroZeroZero

Zero

hourhourhour

hour

test,test,test,

test,

andandand

and

testtesttest

test

afterafterafter

after

storagestoragestorage

storage

(20(20(20

(20

tototo

to

242424

24

months)months)months)

months)

ininin

in

originaloriginaloriginal

original

atmosphereatmosphereatmosphere

atmosphere

ininin

in

normalnormalnormal

normal

atmosphere;atmosphere;atmosphere;

atmosphere;

un-mountedun-mountedun-mounted

un-mounted

chipschipschips

chips

completelycompletelycompletely

completely

immersedimmersedimmersed

immersed

forforfor

for

222

2





0.50.50.5

0.5

sss

s

ininin

in

aaa

a

soldersoldersolder

solder

bathbathbath

bath

ofofof

of

235235235

235





555

5

℃...

.

95%95%95%

95%

ofofof

of

thethethe

the

terminationterminationtermination

termination

isisis

is

tototo

to

bebebe

be

solderedsolderedsoldered

soldered

evenlyevenlyevenly

evenly

andandand

and

continuously.continuously.continuously.

continuously.

101010

10

RapidRapidRapid

Rapid

changechangechange

change

ofofof

of

temperaturetemperaturetemperature

temperature

NPO/X7R:NPO/X7R:NPO/X7R:

NPO/X7R:

-55-55-55

-55

℃ tototo

to

+125+125+125

+125

℃,,,

,

555

5

cyclecyclecycle

cycle

Y5V:Y5V:Y5V:

Y5V:

-25-25-25

-25

℃ tototo

to

+85+85+85

+85

℃,,,

,

555

5

cyclecyclecycle

cycle

Duration:Duration:Duration:

Duration:

303030

30

mins.mins.mins.

mins.

Recovery:Recovery:Recovery:

Recovery:

242424

24





222

2

hrs.hrs.hrs.

hrs.

NoNoNo

No

visiblevisiblevisible

visible

damagedamagedamage

damage

afterafterafter

after

242424

24

hhh

h

recoveryrecoveryrecovery

recovery

ClassClassClass

Class

III

I

NPO:NPO:NPO:

NPO:





C/CC/CC/C

C/C





2.52.52.5

2.5

%%%

%

ororor

or





0.250.250.25

0.25

pFpFpF

pF

ClassClassClass

Class

ⅡX7R:X7R:X7R:

X7R:





C/CC/CC/C

C/C









151515

15

%%%

%

Y5V:Y5V:Y5V:

Y5V:





C/CC/CC/C

C/C









202020

20

%%%

%

111111

11

DampDampDamp

Damp

heat,heat,heat,

heat,

steadysteadysteady

steady

statestatestate

state

500500500

500





12hours12hours12hours

12hours

atatat

at

404040

40





222

2

℃;;;

;

+1Ur+1Ur+1Ur

+1Ur

909090

90

tototo

to

959595

95

%%%

%

RHRHRH

RH

NoNoNo

No

visiblevisiblevisible

visible

damagedamagedamage

damage

afterafterafter

after

242424

24





222

2

(NPO)(NPO)(NPO)

(NPO)

ororor

or

484848

48





444

4

hourshourshours

hours

recoveryrecoveryrecovery

recovery

ClassClassClass

Class

Ⅰ (NPO)(NPO)(NPO)

(NPO)

1.1.1.

1.





C/CC/CC/C

C/C





555

5

%%%

%

ororor

or

111

1

pF,pF,pF,

pF,

whicheverwhicheverwhichever

whichever

isisis

is

greatergreatergreater

greater

2.2.2.

2.

CCC

C





10pF10pF10pF

10pF

；QQQ

Q





200+10C200+10C200+10C

200+10C

101010

10





CCC

C





30pF30pF30pF

30pF

；QQQ

Q





275+5/2C275+5/2C275+5/2C

275+5/2C

CCC

C





30pF30pF30pF

30pF

；QQQ

Q





350350350

350

3.3.3.

3.

IRIRIR

IR





400040004000

4000

MMM

M





ororor

or

RiCRRiCRRiCR

RiCR





404040

40

ΩΩΩ

Ω

F,F,F,

F,

whicheverwhicheverwhichever

whichever

isisis

is

lesslessless

less

ClassClassClass

Class

Ⅱ (X7R)(X7R)(X7R)

(X7R)

1.1.1.

1.





C/CC/CC/C

C/C

withinwithinwithin

within





151515

15

%%%

%

2.2.2.

2.

tantantan

tan









7%7%7%

7%

3.3.3.

3.

RRR

R





200020002000

2000

MMM

M





ororor

or

RiCRRiCRRiCR

RiCR





505050

50

ΩΩΩ

Ω

F,F,F,

F,

whicheverwhicheverwhichever

whichever

isisis

is

lesslessless

less

ClassClassClass

Class

Ⅱ (Y5V)(Y5V)(Y5V)

(Y5V)

1.1.1.

1.





C/CC/CC/C

C/C

withinwithinwithin

within





303030

30

%%%

%

2.50/25V:2.50/25V:2.50/25V:

2.50/25V:

tantantan

tan









9%9%9%

9%

16V:16V:16V:

16V:

tantantan

tan









12.5%12.5%12.5%

12.5%

10V:10V:10V:

10V:

tantantan

tan









15%15%15%

15%

3.IR3.IR3.IR

3.IR





200020002000

2000

MMM

M





ororor

or

RiCRRiCRRiCR

RiCR





505050

50

ΩΩΩ

Ω

F,F,F,

F,

whicheverwhicheverwhichever

whichever

isisis

is

lesslessless

less

121212

12

EnduranceEnduranceEndurance

Endurance

ForForFor

For

GeneralGeneralGeneral

General

Capacitors:Capacitors:Capacitors:

Capacitors:

100010001000

1000

hrshrshrs

hrs

atatat

at

maximummaximummaximum

maximum

temperaturetemperaturetemperature

temperature

VrVrVr

Vr

(for(for(for

(for

generalgeneralgeneral

general

product)product)product)

product)

＜500V500V500V

500V

AtAtAt

At

2Ur2Ur2Ur

2Ur

VrVrVr

Vr

≦500V500V500V

500V

~~~

~

＜ 1000V1000V1000V

1000V

AtAtAt

At

1.1.1.

1.

3Ur3Ur3Ur

3Ur

VrVrVr

Vr

≧1000V1000V1000V

1000V

AtAtAt

At

1.2Ur1.2Ur1.2Ur

1.2Ur

NoNoNo

No

visiblevisiblevisible

visible

damagedamagedamage

damage

afterafterafter

after

242424

24





222

2

(NPO)(NPO)(NPO)

(NPO)

ororor

or

484848

48





444

4

hourshourshours

hours

recoveryrecoveryrecovery

recovery

ClassClassClass

Class

111

1

(NPO)(NPO)(NPO)

(NPO)

1.1.1.

1.





C/CC/CC/C

C/C





222

2

%%%

%

ororor

or

111

1

pF,pF,pF,

pF,

whicheverwhicheverwhichever

whichever

isisis

is

greatergreatergreater

greater

2.2.2.

2.

tantantan

tan









222

2

xxx

x

specifiedspecifiedspecified

specified

valuevaluevalue

value

3.3.3.

3.

IRIRIR

IR





400040004000

4000

MMM

M





ororor

or

RiCRRiCRRiCR

RiCR





404040

40

ΩΩΩ

Ω

F,F,F,

F,

whicheverwhicheverwhichever

whichever

isisis

is

lesslessless

less

ClassClassClass

Class

222

2

(X7R)(X7R)(X7R)

(X7R)

1.1.1.

1.





C/CC/CC/C

C/C

withinwithinwithin

within





151515

15

%%%

%

2.tan2.tan2.tan

2.tan









7%7%7%

7%

3.IR3.IR3.IR

3.IR





200020002000

2000

MMM

M





ororor

or

RiCRRiCRRiCR

RiCR





505050

50

ΩΩΩ

Ω

F,whicheverF,whicheverF,whichever

F,whichever

isisis

is

lesslessless

less

ClassClassClass

Class

222

2

(Y5V)(Y5V)(Y5V)

(Y5V)

1.1.1.

1.





C/CC/CC/C

C/C

withinwithinwithin

within





303030

30

%%%

%

2.50/25V:2.50/25V:2.50/25V:

2.50/25V:

tantantan

tan









9%9%9%

9%

16V:16V:16V:

16V:

tantantan

tan









12.5%12.5%12.5%

12.5%

3.IR3.IR3.IR

3.IR





200020002000

2000

MMM

M





ororor

or

RiCRRiCRRiCR

RiCR





505050

50

ΩΩΩ

Ω

F,F,F,

F,

whicheverwhicheverwhichever

whichever

isisis

is

lesslessless

less



666

6

/12/12/12

/12

AllAllAll

All

dimensionsdimensionsdimensions

dimensions

ininin

in

mmmmmm

mm

555

5

PackingPackingPacking

Packing

SizeSizeSize

Size

SymbolSymbolSymbol

Symbol

AAA

A

BBB

B

PPP

P

LLL

L

T(Paper)T(Paper)T(Paper)

T(Paper)

T(Embossed)T(Embossed)T(Embossed)

T(Embossed)

040204020402

0402

0.620.620.62

0.62





0.050.050.05

0.05

1.121.121.12

1.12





0.050.050.05

0.05

2.002.002.00

2.00





0.050.050.05

0.05

8.008.008.00

8.00





0.200.200.20

0.20

0.600.600.60

0.60





0.050.050.05

0.05

N/AN/AN/A

N/A

060306030603

0603

1.101.101.10

1.10





0.100.100.10

0.10

1.901.901.90

1.90





0.100.100.10

0.10

4.004.004.00

4.00





0.100.100.10

0.10

8.008.008.00

8.00





0.200.200.20

0.20

1.001.001.00

1.00





0.050.050.05

0.05

N/AN/AN/A

N/A

080508050805

0805

1.651.651.65

1.65





0.050.050.05

0.05

2.402.402.40

2.40





0.050.050.05

0.05

4.004.004.00

4.00





0.100.100.10

0.10

8.008.008.00

8.00





0.200.200.20

0.20

1.001.001.00

1.00





0.050.050.05

0.05

N/AN/AN/A

N/A

120612061206

1206

2.002.002.00

2.00





0.100.100.10

0.10

3.503.503.50

3.50





0.100.100.10

0.10

4.004.004.00

4.00





0.100.100.10

0.10

8.008.008.00

8.00





0.200.200.20

0.20

1.001.001.00

1.00





0.050.050.05

0.05

Max.2.0Max.2.0Max.2.0

Max.2.0

121012101210

1210

2.802.802.80

2.80





0.200.200.20

0.20

3.703.703.70

3.70





0.200.200.20

0.20

4.004.004.00

4.00





0.100.100.10

0.10

8.008.008.00

8.00





0.200.200.20

0.20

N/AN/AN/A

N/A

Max.2.0Max.2.0Max.2.0

Max.2.0

180818081808

1808

2.502.502.50

2.50





0.300.300.30

0.30

4.904.904.90

4.90





0.300.300.30

0.30

4.004.004.00

4.00





0.100.100.10

0.10

12.012.012.0

12.0





0.200.200.20

0.20

N/AN/AN/A

N/A

Max.2.5Max.2.5Max.2.5

Max.2.5

181218121812

1812

3.603.603.60

3.60





0.300.300.30

0.30

4.904.904.90

4.90





0.300.300.30

0.30

8.008.008.00

8.00





0.100.100.10

0.10

12.012.012.0

12.0





0.200.200.20

0.20

N/AN/AN/A

N/A

Max.2.5Max.2.5Max.2.5

Max.2.5

PPP

P

AAA

A

BBB

B

1.750.10

3.500.05

Cover Tape

Paper Carrier Chip

1.5+0.1-0
0.1-0 2.000.05

TTT

T

paperpaperpaper

paper

TTT

T

embossedembossedembossed

embossed

Embossed Carrier

No Components, 180~220 mm

sealed with cover tape

No Components, 220~260 mm

ComponentsComponentsComponents

Components

LLL

L

PaperPaperPaper

Paper

TapeTapeTape

Tape

TTT

T

≦1.11.11.1

1.1

mmmmmm

mm

EmbossedEmbossedEmbossed

Embossed

TapeTapeTape

Tape

TTT

T

≦2.602.602.60

2.60

mmmmmm

mm

4.000.05
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Size

Thickness(mm)Thickness(mm)Thickness(mm)

Thickness(mm)

CodeCodeCode

Code

AmountAmountAmount

Amount

perperper

per

reelreelreel

reel

PaperPaperPaper

Paper

EmbossedEmbossedEmbossed

Embossed

040204020402

0402

0.500.500.50

0.50

±±±

±

0.050.050.05

0.05

AAA

A

10K10K10K

10K

------------

----

060306030603

0603

0.800.800.80

0.80

±±±

±

0.100.100.10

0.10

CCC

C

4K4K4K

4K

------------

----

080508050805

0805

0.600.600.60

0.60

±±±

±

0.100.100.10

0.10

BBB

B

4K4K4K

4K

------------

----

0.800.800.80

0.80

±±±

±

0.100.100.10

0.10

CCC

C

4K4K4K

4K

------------

----

1.251.251.25
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(EIA)

andandand

and

thethethe

the

militarymilitarymilitary

military

havehavehave

have

establishedestablishedestablished

established

categoriescategoriescategories

categories

tototo

to

helphelphelp

help

dividedividedivide

divide

thethethe

the

basicbasicbasic

basic

characteristicscharacteristicscharacteristics

characteristics

intointointo

into

moremoremore

more

easilyeasilyeasily

easily

specifiedspecifiedspecified

specified

classes.classes.classes.

classes.

TheTheThe

The

basicbasicbasic

basic

induinduindu

indu

strystrystry

stry

specificationspecificationspecification

specification

forforfor

for

ceramicceramicceramic

ceramic

capacitorcapacitorcapacitor

capacitor

isisis

is

EIAEIAEIA

EIA

specificationspecificationspecification

specification

RS-198RS-198RS-198

RS-198

andandand

and

asasas

as

notednotednoted

noted

ininin

in

thethethe

the

generalgeneralgeneral

general

section,section,section,

section,

ititit

it

specifiesspecifiesspecifies

specifies

temperature-compensatingtemperature-compensatingtemperature-compensating

temperature-compensating

capacitorscapacitorscapacitors

capacitors

asasas

as

classclassclass

class

III

I

capacitors.capacitors.capacitors.

capacitors.

TheseTheseThese

These

areareare

are

specifiedspecifiedspecified

specified

bybyby

by

thethethe

the

militarymilitarymilitary

military

underunderunder

under

specificationspecificationspecification

specification

MIL-C-20.MIL-C-20.MIL-C-20.

MIL-C-20.

General-purGeneral-purGeneral-pur

General-pur

poseposepose

pose

capacitorscapacitorscapacitors

capacitors

withwithwith

with

non-linearnon-linearnon-linear

non-linear

temperaturetemperaturetemperature

temperature

coefficientscoefficientscoefficients

coefficients

areareare

are

calledcalledcalled

called

ClassClassClass

Class

IIIIII

II

capacitorscapacitorscapacitors

capacitors

bybyby

by

EIAEIAEIA

EIA

andandand

and

specifiedspecifiedspecified

specified

bybyby

by

militarymilitarymilitary

military

underunderunder

under

MIL-C-11015MIL-C-11015MIL-C-11015

MIL-C-11015

andandand

and

MIL-C-39014.MIL-C-39014.MIL-C-39014.

MIL-C-39014.

TheTheThe

The

newnewnew

new

highhighhigh

high

reliabilityreliabilityreliability

reliability

militarymilitarymilitary

military

specification,specification,specification,

specification,

MIL-C-123MIL-C-123MIL-C-123

MIL-C-123

coverscoverscovers

covers

bothbothboth

both

classclassclass

class

III

I

andandand

and

classclassclass

class

IIIIII

II

dielectdielectdielect

dielect

rics.rics.rics.

rics.

ClassClassClass

Class

III

I

———

—

ClassClassClass

Class

III

I

capacitorscapacitorscapacitors

capacitors

ororor

or

temperature-compensatingtemperature-compensatingtemperature-compensating

temperature-compensating

capacitorscapacitorscapacitors

capacitors

areareare

are

usuallyusuallyusually

usually

mademademade

made

fromfromfrom

from

mixturesmixturesmixtures

mixtures

ofofof

of

titanatestitanatestitanates

titanates

wherewherewhere

where

bariumbariumbarium

barium

titanatetitanatetitanate

titanate

isisis

is

normallynormallynormally

normally

notnotnot

not

aaa

a

majormajormajor

major

partpartpart

part

ofofof

of

mix.mix.mix.

mix.

TheyTheyThey

They

havehavehave

have

predictablepredictablepredictable

predictable

temperaturetemperaturetemperature

temperature

coefficientscoefficientscoefficients

coefficients

andandand

and

ininin

in

general,general,general,

general,

dododo

do

notnotnot

not

havehavehave

have

ananan

an

agingagingaging

aging

characteristic.characteristic.characteristic.

characteristic.

ThusThusThus

Thus

theytheythey

they

areareare

are

thethethe

the

mostmostmost

most

stablestablestable

stable

capacitorcapacitorcapacitor

capacitor

available.available.available.

available.

NormallyNormallyNormally

Normally

thethethe

the

T.C.sT.C.sT.C.s

T.C.s

ofofof

of

ClassClassClass

Class

III

I

temperature-temperature-temperature-

temperature-

compensatingcompensatingcompensating

compensating

capacitorscapacitorscapacitors

capacitors

areareare

are

NP0NP0NP0

NP0

(((

(

±±±

±

303030

30

ppm/ppm/ppm/

ppm/

℃).).).

).

ClassClassClass

Class

IIIIII

II

———

—

General-purposeGeneral-purposeGeneral-purpose

General-purpose

ceramicceramicceramic

ceramic

capacitorscapacitorscapacitors

capacitors

areareare

are

calledcalledcalled

called

ClassClassClass

Class

IIIIII

II

capacitorscapacitorscapacitors

capacitors

andandand

and

havehavehave

have

becomebecomebecome

become

extremelyextremelyextremely

extremely

popularpopularpopular

popular

becausebecausebecause

because

ofofof

of

thethethe

the

highhighhigh

high

capacitancecapacitancecapacitance

capacitance

valuesvaluesvalues

values

availableavailableavailable

available

ininin

in

veryveryvery

very

smallsmallsmall

small

size.size.size.

size.

TheseTheseThese

These

capacitorscapacitorscapacitors

capacitors

areareare

are

ferroelectricsferroelectricsferroelectrics

ferroelectrics

andandand

and

varyvaryvary

vary

ininin

in

capacitancecapacitancecapacitance

capacitance

valuevaluevalue

value

underunderunder

under

thethethe

the

influenceinfluenceinfluence

influence

ofofof

of

thethethe

the

environmentalenvironmentalenvironmental

environmental

andandand

and

electricalelectricalelectrical

electrical

operatingoperatingoperating

operating

conditions.conditions.conditions.

conditions.

ClassClassClass

Class

IIIIII

II

capacitorscapacitorscapacitors

capacitors

areareare

are

affectedaffectedaffected

affected

bybyby

by

temperaturetemperaturetemperature

temperature

、

voltagevoltagevoltage

voltage

、 frequencyfrequencyfrequency

frequency

andandand

and

time.time.time.

time.

TemperatureTemperatureTemperature

Temperature

effectseffectseffects

effects

forforfor

for

ClassClassClass

Class

IIIIII

II

ceramicceramicceramic

ceramic
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ReferenceReferenceReference

Reference
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