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X7R

X7R

-55 125 15%

0805 B 103 K 500 N T

mm

WBL TW

0402

1.60 0.10 0.80 0.10

0.25 0.10

3.20 0.30 1.60 0.20 0.60 0.30

0603

0805

1206

1005

1608

2012

3216

1.00 0.05

2.00 0.20

0.50 0.05

1.25 0.20

0.50 0.05

0.80 0.10

0.80 0.20

0.80 0.20

0.30 0.10

0.50 0.20
1.00 0.20
1.25 0.20

1.00 0.20
1.25 0.20

S

C

N
/ /T

B

101 10

102 10

103 10

10
2

(PF)

J 5%

K 10%

M 20%

6R3 6.3V

100 10V

250 25V

500 50V

B X7R

( ) ( )

0402 0.04 0.02 1.00 0.50

0603 0.06 0.03 1.60 0.80

0805 0.08 0.05 2.00 1.25

1206 0.12 0.06 3.20 1.60

103

10
1

WB

W

T

L
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1210

1812

2220

0.12 0.10

0.18 0.12

0.22 0.20

3.20 2.50

4.50 3.20

5.70 5.00

3.20 0.30 2.50 0.30 0.80 0.301210 3225 2 80.

4.50 0.40 3.20 0.30 0.80 0.301812 4532 3.50

5.70 0.40 5.00 0.40 1.00 0.402220 5750 3.50



6R3 6.3V

100 10V

250 25V

500 50V

0402 0.04 0.02 1.00 0.50

0603 0.06 0.03 1.60 0.80

0805 0.08 0.05 2.00 1.25

1206 0.12 0.06 3.20 1.60

1210

1812

2220

0.12 0.10

0.18 0.12

0.22 0.20

3.20 2.50

4.50 3.20

5.70 5.00

0402

1.60 0.10 0.80 0.10

0.25 0.10

3.20 0.30 1.60 0.20 0.60 0.30

0603

0805

1206

1005

1608

2012

3216

1.00 0.05

2.00 0.20

0.50 0.05

1.25 0.20

0.50 0.05

0.80 0.10

0.80 0.20

0.80 0.20

0.30 0.10

0.50 0.20
1.00 0.20
1.25 0.20

1.00 0.20
1.25 0.20

3.20 0.30 2.50 0.30 0.80 0.301210 3225 2 80.

4.50 0.40 3.20 0.30 0.80 0.301812 4532 3.50

5.70 0.40 5.00 0.40 1.00 0.402220 5750 3.50
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X7R

100PF

330PF

470PF

680PF

1000PF

1.5nF

2.2nF

3.3nF

4.7nF

6.8nF

10nF

12nF

15nF

22nF

27nF

33nF

39nF

47nF

56nF

68nF

100nF

150nF

220nF

270nF

330nF

470nF

820nF

1 F

2.2 F

4.7 F

10 F

22 F

27

33

F

F

47 F

0402 0603 0805 1206

6.3V 10V 16V 25V 50V 6.3V 10V 16V 25V 50V 6.3V 10V 16V 25V 50V 4V 25V 50V

MULTILAYER CHIP CERAMIC CAPACITOR
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Capacitance

100PF

330PF

470PF

680PF

1000PF

1.5nF

2.2nF

3.3nF

4.7nF

6.8nF

10nF

12nF

15nF

22nF

27nF

33nF

39nF

47nF

56nF

68nF

100nF

150nF

220nF

270nF

330nF

470nF

820nF

1 F

2.2 F

4.7 F

10 F

22 F

27

33

F

F

47 F

0402 0603 0805 1206

6.3V 10V 16V 25V 50V 6.3V 10V 16V 25V 50V 6.3V 10V 16V 25V 50V 4V 16V 25V 50V
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X7R

100PF

330PF

470PF

680PF

1000PF

1.5nF

2.2nF

3.3nF

4.7nF

6.8nF

10nF

12nF

15nF

22nF

27nF

33nF

39nF

47nF

56nF

68nF

100nF

150nF

220nF

270nF

330nF

470nF

820nF

1 F

2.2 F

4.7 F

6.8 F

10 F

22

33

F

F

47 F

1210 1812 2220

6.3V 10V 16V 25V 50V 6.3V 10V 16V 25V 50V 6.3V 10V 16V 25V 50V
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100PF

330PF

470PF

680PF

1000PF

1.5nF

2.2nF

3.3nF

4.7nF

6.8nF

10nF

12nF

15nF

22nF

27nF

33nF
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56nF

68nF

100nF

150nF

220nF

270nF

330nF

470nF

820nF

1 F
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4.7 F

6.8 F

10 F
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33

F

F

47 F

1210 1812 2220

6.3V 10V 16V 25V 50V 6.3V 10V 16V 25V 50V 6.3V 10V 16V 25V 50V

Capacitance
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X5R: -55 85

X7R: -55 125

Z5U: 10 85

Y5V: -25 ~85

1.

2. ,

3. , ,

4. , ,

5.

10

Ur 50V, Df 250 10

Ur=25V,16V: Df 350 10

Ur=10V: Df 500 10

Ur=6.3V:

C 3.3uF, Df 500 10

C 3.3uF, DF 1000 10

-4

-4

-4

-4

-4

(D.F.)

:

HP4278A HP4284

1. 25 5

:30% 75%

2. :1.0 0.2V,

(Y5V)0.5 0.2V(Z5U)

3. :1.0 0.1KHz

I.R.
C 25nF,IR 10000M C 25nF,IR 4000M

C>25nF,R C 500S C>25nF,R C 500S

: ( :

SF2511 )

: ,

60 5

3x

3 60 1

50mA

150+0/-10

60 5

24 2

-55 125 -55 85 (X7R.

X5R);-25 ~85 +10 ~85 (Y5V

~Z5U)

25

75
235 5 245

5 2 0.5

25 2.5mm/

1

2

3

5

6

9

4

7

8

Ur 50V,DF 500 10

Ur=25V:

C<1.0 F,DF 700 10

C 1.0 F,DF 900 10

Ur=16V 10V 6.3V

DF 1250 10

-4

-4

-4

-4

X5R,X7R Z5U,Y5V

X7R X5R Z5U Y5V

MULTILAYER CHIP CERAMIC CAPACITOR
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Number Item Standard Test Method

X5R: -55 85

X7R: -55 125

Z5U: 10 85

Y5V: -25 85

Operating

Temperature

Range

Appearance 1.Good ceramic body color
continuity.

2.The chips have no visualdamages
and must be very smooth.

3.No exposed inner- electrode,
no cracks or holes.

4.The outer electrode should
have no cracks, holes, damages
or surface oxidation.

5.Outer electrode no
prolongation or the
prolongation is less than half
of that of the termination
width.

Check by using

microscope 10 .

Dimensions Within the specified dimensions
Using micrometer or vernier

calipers

Within the specified toleranceCapacitance)

Ur 50V, DF 250 10

Ur=25V,16V: DF 350 10

Ur=10V: DF 500 10

Ur=6.3V:

C 3.3uF, DF 500 10

C 3.3uF, DF 1000 10

Dissipation

Factor (DF)

Measuring Equipments:

HP4278 capacitance meter,

HP4284 capacitance,

Measuring Conditions:

1.Measuring Temperature:

25 5 . Humidity: 30% 75%.

2.Measuring Voltage: 1.0 0.2V.

3.Measuring Frequency:

1.0 0.1MHz

Insulation

Resistance

C 25nF,IR 10000M C 25nF,IR 40000M

C>25nF,R C 500S 1C>25nF,R C 500S

Measuring Equipment:
Insulation resistance meter
(such as Sf2511 insulation
resistance).
Measuring Method:

Must measure at rated voltage,
and measure the IR within
60 5 seconds.

Withstanding

Voltage

3Ur Must measure at 3 times rated
voltage, dwell time: 60 1
seconds, no short and the
changing/discharging current
less than 50mA.

Capacitance

Temperature

Characteristic

Must meet the capacitor

character temperature

coefficient requirements

within the operating

temperature range.

First, pre-heat: heat treat
60 5 minutes at 150+0/-10 ,
then set it for 24 2 hours at
room temperature.
Measure the capacitance at

-55 125 or -55 85 , the
capacitance change ratio
comparing to that of 25 must
be within the specified range.

Solderability Tin coverage should be

75% of the outer electrode

Dip the capacitor into ethanol

or colophony solution,and then

dip it into 245 5 eutectic

solder solution for 2 0.5

seconds. Dipping speed:

25 2.5mm/second.

1

2

3

5

6

9

4

7

8

-4

-4

-4

-4

-4
Ur=50V,DF 500 10

Ur=25V:

C<1.0 F,DF 700 10

C 1.0 F,DF 900 10

Ur=16V 10V 6.3V

DF 1250 10

X5R,X7R Z5U,Y5V

-4

-4

-4

X7R X5R Z5U Y5V MLCC for general use reliability test method

-4
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D.F.

I.R.

X7R, X5R: 20%

Z5U, Y5V: 30%

150+0/-10

60 5 24 2

265 5 10 1

24 2

25 2.5mm/

:

10

1

10N

11

12

D.F.

1.5mm

10 55Hz 10

55Hz 10Hz 1

2 6

13

3

4

1 100 120 1

2 170 200 1

10N,10 1

:1.0mm/

1

2

MULTILAYER CHIP CERAMIC CAPACITOR
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Number Item Standard Test Method

Resistance to

Soldering

Appearance

Cap. Change
ratio

DF

IR

No defects
visible

X7R, X5R: within 20%
Z5U, Y5V: within 30%

Same as original spec.

Same as original spec.

First pre-heat: heat treat for 60 5 minutes
at 150+0/-10 , then set it for 24 2 hours
at room temperature.
Then pre-heat the capacitance according to

the following chart. Dip the capacitor into
265 5 eutectic solder solution for 10 1s.
Then set it for 24 2 hours at room
temperature, then measure. Dipping speed:
25 2.5mm/second.
Preheat conditions:

10

Stage Temperature Time

1 100 120 1minute

2 170 200 1minute

Adhesive

Strength of

Termination

No removal of the terminations or

other defect shall occur

Solder the capacitor to the test jig (glass
epoxy resin board) shown in Fig.1 using a
eutectic solder. Then apply a 10N force in
the direction shown as the arrowhead. The
soldering shall be done either with an iron
or using the reflow method and shall be
conducted with care so that the soldering is
uniform and free of defects such as heat
shock, etc.

11

10N,10 1s

Speed:1.0mm/s

Glss epoxy resinboard
Fig.1

12

Resistance to

Vibration
Appearance

Capacitance

D.F.

No defects or
abnormities

Within the specified
tolerance range

Same as original spec.

Solder the capacitor to the test jig (glass
epoxy resin board). The capacitor should be
subjected to a simple harmonic motion having
a total amplitude of 1.5mm, the frequency
being varied uniformly between the
approximate limits of 10 and 55Hz, shall be
traversed (from 10 Hz to 55 Hz then 10 Hz
again) in approximately 1 minute. This
motion shall be applied for a period of 2
hours in
each 3 mutually perpendicular directions
(total is 6 hours).

Fif.2

13

Bending

Resistance

No cracks or other defects shall

occur
Solder the capacitor to the test jig (glass

epoxy resin board) shown in Fig.3 using a

eutectic solder. Then apply a 10N force in

the direction shown as Fig.4. The soldering

shall be done either with an iron or using

the reflow method and shall be conducted

with care so that the soldering is uniform

and free of defects such as heat shock, etc.
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13

14

X7R, X5R:

20%

Z5U, Y5V:

30%

D.F.

I.R.

( )

40 2 90 95 500+24/-0

48 2

40 2 90 95

500+24/-0

48 2

1 3 30 3

2 2 3

3 2 30 3

4 2 3

D.F.

I.R.

D.F.

I.R

15

16

X7R, X5R:

%20

Z5U, Y5V:

%30

X7R, X5R:

%20

Z5U, Y5V:

%30

2 1000 12

50mA

48 2

17

D.F.

I.R

X7R, X5R:

%20

Z5U, Y5V:

0%3

mmmm

mm

m
m

mm

(mm)

MULTILAYER CHIP CERAMIC CAPACITOR
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Number Item Standard Test Method

13

Bending

Resistance

Temperature

Cycle

14

Appearance

Cap. Change
ratio

D.F.

I.R.

No defects

Same as orginal
standard

same as orginal
standard

X7R, X5R:
within 20%
Z5U, Y5V:
within 30%

Stage Temperature min.

1 Min. Operating Temperature 3 30 3

2 Room Temperature 2 3

3 Max. Operating Temperature 2 30 3

4 Room Temperature 2 3

Time

Humidity

Steady

State

15

Cap. Change
ratio

D.F.

I.R.

Appearance

Same as original
standard

Same as original
standard

No defects

X7R, X5R:
within 20%
Z5U, Y5V:
within 30%

Set the capacitor for 500+24/-0 hours at the

condition of 40 2 and 90-95% humidity. Then remove

and set it for 48 2 hours at room temperature, then

measure.

Humidity

Load
Cap. Change
ratio

D.F.

I.R.

Appearance

Same as original
standard

Same as original
standard

No defects

X7R, X5R:
within 20%
Z5U, Y5V:
within 30%

Apply rated voltage to the capacitor for 500+24/-0

hours at the condition of 40 2 and 90-95% humidity.

Remove and set it for 48 2 hours at room temperature,

then measure.

16

Life Test Appearance

Cap. Change
ratio

D.F.

I.R.

No defects

X7R, X5R:
within 20%
Z5U, Y5V:
within 30%

Same as original
standard

Same as original
standard

Apply two times rated voltage to the capacitor for

1000 12 hours at the upper temperature limits, the

charging current should be less than 50mA. Remove

and set it for 24 2 hours at room temperature,

then measure.17

mmmm

mm

mm

mm

m
m
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-60 -40 -20 0 20 40 60 80 100 120

-10%

-5%

0%

5%

10%

P2H
R2H
S2H
T2H
U2J

COG 50VCOG 50V

X7R 50VX7R 50V

Z5U 50VZ5U 50V

Y5V 50VY5V 50V

0 10 20 30 40 50
-100%

-80%

-60%

-40%

-20%

0%

20%

40%

[Vdc]

COG :1MHZ

X7R,Z5U,Y5V:1KHZ

Z5U 50VZ5U 50V

Y5V 50VY5V 50V

X7R 50VX7R 50V

C0G 50VC0G 50V

0 1 2 3
-20%

0%

+20%

+40%

+60%^

+80%

COG PH RH SH TH UH

COG

X7R

Y5V,Z5U

0 50 100 1000 10000

10%

0%

-10%

-20%

-30%

-40%

[Hr]

X7R

Z5U Y5V

15%

10%

5%

0%

-5%

-10%

-15%

-55 -25 0 25 50 75 100 125

-55 -25 0 25 50 75 100 125

20%

0%

-20%

-40%

-60%

-80%

-55 -25 0 25 50 75 100 125

40%

20%

0%

-20%

-40%

-60%

-80%

-100%

[Vrms]

COG :1MHZ

X7R,Z5U,Y5V:1KHZ
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-20%
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+20%

+40%

+60%^

+80%

COG

X7R

Y5V,Z5U

0 50 100 1000 10000
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-10%

-20%
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-40%
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10%

5%

0%
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GENEREL-USE MLCC CHARCCTER PROFILES
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Measuring condition COG :1MHz

X7R Z5U Y5V:1KHz

DC Voltage[Vdc]

Measuring condition COG :1MHz

X7R,Z5U,Y5V:1KHz

COG and PH RH SH TH UH siries
temperature coefficent

DC Voltage Characteristics

Capacitance-AC Voltage
Characterics

Capacitance change_aging

Time[Hr]

X7R tempreture characteristics

Z5U temperature character Y5V temperature characteristics

Temperature Temperature

TemperatureTemperature
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