General Purpose Multilayer Ceramic Capacitors It'
4 to 100V (NPO, X7R, Y5V, X6S, X7S & X5R Dielectrics) mu |C0mp @

RoHS

Compliant
Description

MLCC consists of a conducting material and electrodes. To manufacture a chip-type SMT
and achieve miniaturization, high density and high efficiency, ceramic condensers are used.

The MLCC is made by NP0, X7R, X6S, X5R and Y5V dielectric material and which provides
product with high electrical precision, stability and reliability.

Features Application

* Awide selection of sizes is available (0201 to 1812). » For general digital circuit.

» High capacitance in given case size. » For power supply bypass capacitors.
» Capacitor with lead-free termination (pure Tin). » For consumer electronics.

How To Order

* For telecommunication.

1206 B 104 K 500 C I
Size Dielectric Capacitance Tolerance Rated Voltage Termination | Packaging style
Inch (mm) | N=NPO Two significant | A=+0.05pF Two significant C=Cu/Ni/Sn | T=7" reeled
0201 (0603) (COG) digits followed by | B=+0.1pF digits followed by G=13"reeled
0402 (1005) | B=X7R no. of zeros. And | C=+0.25pF no. of zeros. And
0603 (1608) | F=Y5V Ris in place of | D=+0.5pF R is in place of
0805 (2012) | X=X5R decimal point. F=+1% decimal point.
1206 (3216) | S=X6S G=+2%
1210 (3225) | A=X7S Eg.: J=£5% 4R0=4V DC
1812 (4532) 0R5=0.5pF K=+10% 6R3=6.3V DC
1R0=1.0pF M=£20% 100=10V DC
104 = 10x10% 160=16V DC
=100nF _
250=25V DC
350=35V DC
500=50V DC
101=100V DC
External Dimensions
Size Soldering
M
Inch (mm) L (mm) W (mm) T (mm)/Symbol Method * & (mm)
01RS5 0.4 £0.02 0.2 £0.02 0.2 £0.02 Vv R 0.1 £0.03
| ) | (0402) 4 0. .2 +0. .2 +0. .1 0.
: ‘ 0.6+0.03 0.3 +0.03 0.3 0.03 015 £0.05
T .15 0.
(858:13) 0.6£0.05%2 0.3 £0.05%2 0.3 +0.05%2 L R
- w 0.6+0.09%3 0.3 £0.09%3 0.3 +0.09%3 0.15 +0.1/-0.05
M b 0.5 +0.05 N
1+0.05 0.5 £0.05
The outline of MLCC 0402 0.5+0.02/-0.05 | Q R 0.25
(1005) 1402 0.5%0.2 0.5+0.2 +0.05/-0.1
E
1 +0.15%6 0.5 +0.15%6 0.5 +0.15%6
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General Purpose Multilayer Ceramic Capacitors It'
4 to 100V (NPO, X7R, Y5V, X6S, X7S & X5R Dielectrics) mu |C0mpﬂ)

Size Soldering
M
Inch (mm) L (mm) W (mm) T (mm)/Symbol Method * & (mm)
1.6 +0.1 0.8 0.1 0.8 +0.07 S R/W
0603 0.5 +0.1 H R/W
1.6 +0.15/-0.1 | 0.8 +0.15/-0.1 0.4 +0.15
(1608) 0.8 +0.15/-0.1
#1 #1 #1 X R/W
1.6 £0.2 0.8 +0.2 0.8 +0.2
0.5 +0.1 H R/W
0.6 +0.1 Al RI/IW
210.15 1.25 +0.1 510 S W
0805 8 £0.
0.5 0.2
(2012) 1.25+0.1 D R
0.85 0.1 T R/W
210.2 1.25 0.2
1.25 0.2 | R
0.8 +0.1 B R/W
3.240.15 0.95 +0.1 c R
1.6 +0.15
1.25 0.1 D R
1206 1.15 +0.15 J R 0.6 +0.2
(3216) 3.2 0.2 1.6 0.2 G R (0.5£0.25)"*
1.6 +0.2
0.85 +0.1 T R/W
3.2 +0.3/-0.1
34 +0410.4# | 1640301 | 1.6+03-:01 [P R
0.95 +0.1 C R
3.240.3 2.540.2 0.85 +0.1 T R
1.25 0.1 D R 0.75 10.25
1210 .75 0.
(3225) 1.6 +0.2 G R
3.2+0.4 2.540.3 2 0.2 K R
2.5+0.3 M R
3.20 +0.6* 2.5 +0.5% 2.5 +0.5%
1.25 +0.1 D R
1808 4.5+0.4 1.4 £0.15 F R 0.75 +0.25
(4520) | (4.5+0.51:0.3) | 203%025 602 |G R (0.5£0.25)**
2 +0.2 K R
1.25 0.1 D R
3.240.3 1.6 +0.2 G R
1812 4.5 +0.4 0.75 +0.25
(4532) | 4.5+0.5/-0.3)** 2202 K R 0.5+0.25)***
2.5 0.3 M R
3.2104
2.8 0.3 U R

* R = Reflow soldering process ; W = Wave soldering process.
** For 1808/1812/1825_200V~4000V and safety certificated products.
*** For 1206_=1000V, 1808/1812_200V~4000V and safety certificated products.
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General Purpose Multilayer Ceramic Capacitors

4 to 100V (NPO, X7R, Y5V, X6S, X7S & X5SR Dielectrics)

multicompero

#1 : For 0603/Cap=10uF or 0603/Cap=4.7uF(=6.3V) or 0603/Cap>1uF(>10V) products.
#2 : For 0201/Cap=0.68pF products.
#3 : For 0201/Cap = 1uF products.

#4 : For 1210_100V: Cap > 1uF, 250V: Cap >0. 47uF, 400V~630V: Cap >0.22uF.

General Electrical Data

Dielectric

NPO

X7R

Y5V

X5R

X6S

X7S

Size

0201, 0402, 0603, 0805, 1206, 1210, 1812

Capacitance 0.01uF to
range” 0.1pF to 0.1pF 100pF to 47pF 100LF 100pF to 220uF | 0.1uF to 100pF |  1uF to 100pF
Cap<5pF#1:
A (£0.05pF),
B (+0.1pF),
_ C (0.25pF) 1 (5%)
Capacitance 5pF<Cap<10pF: K (£10%) M (£20%), K (+10%), K (£10%), K (+10%),
tolerance** C (0.25pF), 10700 | 2 (20+80%) | M (£20%) M (£20%) M (+20%)
M (£20%)
D (£0.5pF)
Cap=10pF:
F (£1%), G (£2%),
J (£5%), K (£10%)
Rated voltage 10V, 16V, 25V,
(WVDC) 50V,100V 6.3V, 10V, 16V, 25V, 50V, 100V
. Cap<30pF: Q=400+20C
DF(Tan 3) Cap=30pF: Q21000 Note 1
Operating 55 to +125°C 251t +85°C | -55°C to +85°C | -55°C to +105°C | -55°C to +125°C
temperature
Capacitance +30ppm +15% +30/-80% +15% £22% £22%
Characteristic

Termination

Ni/Sn (lead-free termination)

#1: NPO, 0.1pF product only provide B tolerance; 0603NOR3/0R4 provide B&C tolerance.
*Measured at the condition of 30~70% related humidity.
NPO: Apply 1.0+0.2Vrms, 1.0MHz+10% for Cap<1000pF and 1.0+0.2Vrms, 1.0kHz+10% for Cap>1000pF, 25°C at ambient

temperature

X7R/X6S/X5R/X7S: Refer “Reliability test conditions and requirements” details.
Y5V: Apply 1.0£0.2Vrms, 1kHz+10%, at 20°C ambient temperature.
** Preconditioning for Class Il MLCC: Perform a heat treatment at 150+10°C for 1 hour, then leave in ambient condition for
24+2 hours before measurement.
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General Purpose Multilayer Ceramic Capacitors

icomprero

, mult

4 to 100V (NPO, X7R, Y5V, X6S, X7S & X5SR Dielectrics

Capacitance Range

NPO Dielectric 0201, 0402, 0603, 0805 Sizes

NPO

0805

100

50

25

16

10

0603

100

50

25

16

10

0402

100

50

25

16

10

0201

100

50

25

16

—

10

L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L

L
L
L
L

L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L

Dielectric

Size
Rated Voltage

(v DC)

0.1pF (OR1

0.2pF (OR2

0.3pF (OR3

0.4pF (OR4

0.5pF (OR5
0.6pF (OR6

0.7pF (OR7
0.8pF (OR8

0.9pF (OR9

1.0pF (1RO

1.2pF (1R2

1.5pF (1R5

1.8pF (1R8

2.0pF (2RO

2.2pF (2R2

2.7pF (2R7

3.0pF (3RO

3.3pF (3R3

3.9pF (3R9
4.0pF (4RO
4.7pF (4R7
5.0pF (5RO

5.6pF (5R6

6.0pF (6RO

6.8pF (6R8

7.0pF (7RO

8.0pF (8RO

8.2pF (8R2

120)
150)
180)
220)
270)

330)

390)
470)

560)

680)

12pF
15pF
18pF
22pF

27pF

33pF
39pF

47pF
56pF
68pF

aouejioeden
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General Purpose Multilayer Ceramic Capacitors It'
4 to 100V (NPO, X7R, Y5V, X6S, X7S & X5R Dielectrics) mu |C0mp @

Dielectric NPO
Size 0201 0402 0603 0805

Rated Voltage
(Vv DC)

82pF (820)
100pF (101)
120pF (121)
150pF (151)
180pF (181)
220pF (221)
270pF (271)

(

(

(

(

(

(

-
o
-
o
N
(3]
a
o

100

-
o
-
o
N
(3]
a
o

100

-
o
-
o
N
(3]
a
o
-
[=3
o
-
o
-
o
N
(3]
a
o
-
o
o

Lt el B il
[t o B B Bl
Z|Z|lZ|1Z2|1Z2|Z2

330pF (331)
390pF (391)
470pF (471)
560pF (561)
680pF (681)
820pF (821)

Lo O o N O i O N
i I i N i I i i i i N O i
Lo O O o N O O i O i N

Zl|lZ|Z|1Z|1Z|1Z|Z2|Z|1Z|1Z2|1Z2|1Z2|Z2|Z2
Zl|lZz|Zz|Zz|Zz|1Zz|Zz|Zz|Zz|Z2|1Z2|1Z2|Z2|Z2
Zl|lZz|Zz|Z|1Zz|1Zz|Zz|Z|Z|Z|1Z2|1Z2|Z2|Z2
Zl|Z|Z|1Z|1Z|1Z|Z2|Z|1Z|1Z2|1Z2|1Z2|Z2|Z2

1,000pF (102)
1,200pF (122)
1,500pF (152)
1,800pF (182)
2,200pF (222)
)
)
)
)

Capacitance

2,700pF (272
3,300pF (332
3,900pF (392
4,700pF (472
5,600pF (562)
6,800pF (682)
8,200pF (822)
0.010pF (103)
0.012pF (123)
0.015pF (153)
0.018pF (183)
0.022pF (223)

XIX|IX|IX|IX|IX|X|X|IX|IX|X|X|ojlo|lon|luo|lwo|lwo|lwololwo|lw]|lw]|O|l®O|®
XIX|IX|X|X|X|X|X|X|X|X|X|wolo|lwo|lo|lwo|lo|lO|lO|lO|lOlO|O|®O|®
XIX|IX|X|IX|X|X|X|X|X|X|X|O|lo|lwo|lo|lOo|lO|lO|lO|lO|OIO|O|®O|®
XIX|IX|IX|IX|IX|X|X|IX|X|X|X|ojlo|lon|luo|lwo|lwo|lwolwolwolw]lVG]|O|l®O|®
XIX|IX|X|X|X|X|X|X|X|X|X|0wo|lo|lwo|lo|lwo|lo|lO|lOG|lO|lOlO|O|®O|®

O|0|0|0|0|0|0O|0C|0O|0|0|0|0|W|0|W|0D|W|D|@|T|T|>|>|>|>|>|>|>|>
O|0O|0|0|0O|0|0|0O|0|0|0|0|0|W|0|®|W|W|D|@|W|[T|>|>|>|>|>|>]|>]|>
O|0O|0O|0|0O|0O|0O|0|0|0|0|0|0|W|W|W |0 |0 |0 |B|@|@|>|>|>|>|>|>|>|>
O|0O|0|0|0O|0|0|0O|0|0|0|0|0|W|0|®|W|W|D|@|W|[T|>|>|>|>|>|>]|>]|>
O|0O|0O|0|0O|0O|0O|0|0|0|0|0|0|W|W|W |0 |0 |0 |T|@|@|>|>|>|>|>|>|>|>

1. The letter in cell is expressed the symbol of product thickness.
2. The letter in cell with “* ” mark is expressed capacitance tolerance “J” (x5%) only.

NPO Dielectric 1206, 1210, 1812 Sizes

Dielectric NPO
Size 1206 1210 1812

Rated Voltage
(vDC)

1.0pF (1R0)
1.2pF (1R2)
1.5pF (1R5)
1.8pF (1R8)

10 16 25 50 | 100 | 10 16 25 50 | 100 | 16 25 50 | 100

Capacitance
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General Purpose Multilayer Ceramic Capacitors

icomprero

, mult

4 to 100V (NPO, X7R, Y5V, X6S, X7S & X5SR Dielectrics

NPO

1812

100

50

25

16

1210

100

50

25

16

10

1206

100

50

25

16

10

B
B
B
B
B
B
B
B

B
B
B
B
B
B
B
B
B
B
B
B
B
B

B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B

Dielectric

Size
Rated Voltage

(VDC)

2.2pF (2R2
2.7pF (2R7

3.3pF (3R3

3.9pF (3R9

4.7pF (4R7

5.6pF (5R6

6.8pF (6R8

120)
150)
180)

20)
101)
121)

220)
270)
330)
390)
470)
560)
680)

10pF
12pF
15pF
18pF
22pF
27pF
33pF
39pF
47pF
56pF
68pF
82pF
100pF
120pF

151)

150pF
180pF
220pF
270pF
330pF

181)

221)

271)

331)

391)

390pF
470pF

471)

561)

560pF
680pF
820pF

681)

821)

1,200pF (122

1,500pF (152

1,800pF (182

2,200pF (222

3,900pF (392

4,700pF (472

aouejoeden
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General Purpose Multilayer Ceramic Capacitors It'
4 to 100V (NPO, X7R, Y5V, X6S, X7S & X5R Dielectrics) mu |C0mp @

Dielectric NPO
Size 1206 1210 1812

Rated Voltage
(vDC)

5,600pF (562)
6,800pF (682)
8,200pF (822)
0.010F (103)
0.012pF (123)
0.015pF (153)
0.018pF (183)
0.022pF (223)
0.027pF (273)
0.033pF (333)
0.039pF (393)
0.047pF (473)
0.0564F (563)
0.068pF (683)
0.082pF (823)
0.1uF (104)

-
o
-
o
N
(3]
a
o
-
o
o
=N
o
-
o
N
(3]
a
o
-
o
o
-
o
N
(3]
a
o
-
(=3
o

V|0 |T|T|O|O|O|®T

Capacitance

X X|IX|IX|X|X|IO|OIO|O|IO|O
XIXIX|IX|IX|IX|IO|IO|O|O|IO|O
XX X|A|IX|A|IO|OIO|O|IO|O
XIXIX|IX|IX|IX|IO|IO|O|O|IO|O
XXX X|X|IO|OIO|O|IO|O

U|U|TU|U|TV|O|TO|T0|TD|T|T|TDT|O|OC|O|®
U|v9|U|U|TV|UO|TO|TO|TO|TD|T|TD|O|TC|O|®
U|U|TU|TU|TV|OU|TO|T0|TD|T|T|TDT|O|OC|O|®
U|v9|U|U|TV|UO|OU|TO|TO|T|T|TD|O|TC|O|®
=4 =l =4l =4l =4}l =<} vl Rull Hull Rul Rwl Rwl Rull Rull Rull fw)
= I = 4 =4 =4l A=A R=A B=A R=A R=A k=2 R=A k=2 R=A h=
=4 =l =4l =4l =4l =<} vl Rull Hull Rl Rwl Rwl Rull Rull Rull Rw)
= =l =4l =4l =4l =< ivA Rvll Bl Rl Rwh Rwl Rull Rull Rull Rw)

1. The letter in cell is expressed the symbol of product thickness.
2. The letter in cell with “* ” mark is expressed capacitance tolerance “J” (x5%) only.

X7R Dielectric 0201, 0402, 0603, 0805 Sizes

Dielectric X7R
Size 0201 0402 0603 0805

Rated Voltage
(vDC)

100pF
120pF
150pF
180pF
220pF
270pF
330pF
390pF
470pF
560pF
680pF (681)
820pF (821)
1,000pF (102)
1,200pF (122)
1,500pF (152)

)

)

6.3 |10 | 16

N
o
a
o

6.3

-
o
-
o
N
3]
o
o

100 | 6.3

-
o
-
o
N
o
o
o

100 | 6.3

-
o
-
o
N
(3]

35

o
o

100

101)
121)
151)
181)
221)
271)
331)
391)
471)
561)

Capacitance

Lo O o O o L i N

[ O O i N O N O o O O i O i O

1,800pF (182
2,200pF (222

[ I N i N i I O i O i N i I O i O i O i O N
ZlzZz|lz|Zz|Zz|Zz|Zz|Z|Z|Z2|Z2|1Z2|Z2|Z2|Z2|2|2
ZlzZz|lz|Zz|Zz|Zz|Zz|Z|Z2|Z2|Z2|Z2|Z2|Z2|Z2|Z2|2
ZlzZz|lzZz|Zz|zZz|Zz|Zz|Z|Z2|Z2|Z2|1Z2|Z2|Z2|Z2|Z2|2
ZlzZz|zZz|Zz|Zz|Zz|Zz|Zz|Z2|Z2|Z2|1Z2|Z2|Z2|Z2|Z2|2
ZlzZz|z|Zz|Zz|Zz|Zz|Z|Zz|Z2|Z2|1Z2|Z2|Z2|Z2|2|2
(N NOCR EONEOR EON EON NON KON NON RGN NCR NON NON RON NON NON RO
(N NOR EONEOR EON EON NON KON NON RGN NCR NON NON NON NON NON O]
(N NOCR EONEOR NON EON NON KON NON RGN NOR NON NON NON NON NON O]
(N NOCR EONEOR NON EON NON KON NON RGN NOR NON NON NON NON NON O]
(N OB EON O NON EON NON KON NON RGN NCR NON NON RON NON NON RO
||| D W | W|W|W|W|W|O || W|W|W|W|®
[so2 (v ln RRuvly [vely Blovky Rvely luvly Bloviy vely Blooly Blvely Blvvly Bloviy Bluviy Blvoly RIvely Rve)
| ||| D | W|W| 0|0 |D|D|T|W|W|W|wW|®
||| D W | W|W|W|W |0 |0 || W|W|W|wW|®
||| W|W|W|W|W|W|W|W|W|W|W|W|wW|®

[ O R N I
[ O I N i I
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General Purpose Multilayer Ceramic Capacitors It'
4 to 100V (NPO, X7R, Y5V, X6S, X7S & X5R Dielectrics) mu |C0mp @

Dielectric X7R
Size 0201 0402 0603 0805

Rated Voltage
(Vv DC)

2,700pF (272)
3,300pF (332)
3,900pF (392)
4,700pF (472)
)
)

o
w
-
o
-
o

25|50 | 6.3

-
o
-
o

25

a
o

100 | 6.3

-
o
-
o
N
(3]
o
o

100 | 6.3

-
o
-
o
N
(3]

35

a
o

100

L I I
Z|Z2|1Z2|Z2

5,600pF (562
6,800pF (682
8,200pF (822)
0.010pF (103)
0.012pF (123)
0.015pF (153)
0.018pF (183)
0.022pF (223) N
0.027pF (273)
0.033pF (333)
0.039pF (393)
0.047pF (473)
0.056pF (563)
0.068pF (683)
0.082pF (823)
0.10F (104)
0.12pF (124)
0.15F (154)
0.18pF (184)
0.220F (224)
0.274F (274)

)

)

)

)

)

)

Lo L O O O
||y |jy |y |-

Zlz|zZz|Zz|zZz|Zz|Zz|Z|Z2|Z2|1Z2|Z2|Z2|Z2|Z2|2

Zl|lzZz|lz|Zz|Zz|Z|Zz|Z|Zz|Zz|Zz|Zz|Z2|Z2|Z2|1Z2|Z2|Z2|Z2|2
Zl|lzZz|lzZz|Zz|Zz|Z|Zz|Z|Z2|Z2|Z|Zz|Z2|Z2|Z2|Z2|Z2|Z2|Z2|2
mimimim|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z2|Z2|Z2|Z2|Z2|Z2|Z2
XIX|X|X|X|X|IX|o|lo|jlo|lo|lOo|lw|lO|OG|lO|O|lO|O|®
XIXIX|X|IX|X|X|IX|X|X|IX|X|0olo|lo|lo|lwo|lwo|lw|w
O|O|C|0O|0O|0|0O|0|W0 |0 | W |0 |0 |0 |0 |W|W|W|0|m

Capacitance

||| |0 |0D|0 |0 |0 |W|W|D|T|0|0|W0|WW|0|W|0|W|W|T|

0.33pF (334
0.39pF (394
0.47pF (474
0.56pF (564
0.681F (684
0.820F (824
1.0uF (105) N
1.54F (155) RN
2.2uF (225) X | x| x [ B B [
3.3yF (335)
4.7F (475) X | x (I T I
6.8uF (685)
10pF (106)
224F (226)

XIX|IX|X|X|X|X|X|vojlo|lo|lo|lw|lo|lO|lO|lOlO|lOlOlO|lO|lOlO|lOlO|®O|®

XIX|IX|IX|IX|IX|X|IX|ololo|lo|jlnonjluo|lw|lw|lOlOlOlOlOlOIOIOlOlOlOIOIOIO]|lO|®
XIX|IX|IX|X|IX|X|X|olo|lon|jlwo|lwo|lw|lw|lw]|lw]|lo|lnon|lO|lO|lO|lO|lO|lO]lOlOlO|lO|lO]|l®O|®w
O|O|0O|0O|O|O|0O|0O|0|0|0|0|0|0|W|W|W|W0|0|0|0|0|0|W|W|W0|0|0|0|0|©|®
O|0O|0O|0O|0O|0O|0O|0O|0|0|0|0|0|0|0|0|W0|0|0|0|0|0|0|T|0|0|0|0|0|0|T|
O|O|0O|0O|0O|0O|0O|0O|0|0|0|0|0|0|0|W|W|W0|0|0|0|T|0|W|W|0|0|0|0|0|©T|®

X|IX|X|X|X|X]|X]|X

1. The letter in cell is expressed the symbol of product thickness.
2. The letter in cell with “* ” mark is expressed product not in 10% (code “K”) tolerance.
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General Purpose Multilayer Ceramic Capacitors
4 to 100V (NPO, X7R, Y5V, X6S, X7S & X5R Dielectrics)

multicompero

X7R Dielectric 1206, 1210, 1812 Sizes

Dielectric X7R

Size 1206 1210

1812

Rated Voltage

(VDC) 63|10 | 16 | 25 | 35 | 50 | 100 | 63 | 10 | 16 | 25 | 35

50

100

10

16

25

50

100

100pF (101

120pF (121

150pF (151

180pF (181

220pF (221

330pF (331

390pF (391

470pF (471

560pF (561

680pF (681

)
)
)
)
)
270pF (271)
)
)
)
)
)
)

820pF (821

1,000pF (102

1,200pF (122

1,500pF (152

1,800pF (182

2,200pF (222

2,700pF (272

3,300pF (332

3,900pF (392

4,700pF (472

Capacitance

5,600pF (562

6,800pF (682

)
)
)
)
)
)
)
)
)
)
)
)

8,200pF (822

0.010yF (103)

0.012pF (123)

0.015pF (153)

0.018uF (183)

0.0220F (223)

0.027yF (273)

0.033pF (333)

0.039yF (393)

0.047pF (473)

0.056F (563)

0.068uF (683)

0.082uF (823)

0.10pF (104)

0.120F (124)

0.15pF (154)

OOl |W|W|D|D|D|W|W|W ||| |0|W|D|D|T|D| 0| W W D|0|0| 0| W0|D|T|T|0|W|W|W|W|0|>
OO || |D|T|D|D|T|D|D|T|0|0|T|D|D|T|D| 0| T D000 | 0| 0|0 0|0 0|0 |||
OO |D|W|W|W|W|D|D|D|W|W|W|W|W|D|0|W|WT|W|W|W|W|W|0|0|W|W|W|W|W|W|W|W|W0|W|®
OO |W|W|D|T|D|D|T|D|D|0|0|0|T|D|D|T|D| 0| T D000 0| 00|00 0|0 |||
QIOIO|I0O|O|W|W|W|D|D|D|D|W|W|W|W|D|D|D|T|W|W|W|W|W|0|0|W|W|W|W|W|W|W|0|W0|W|®

R iR ke R K R R R K KA I A K A R A K R K R K K s A K A K N K R K R KA K I A KN K22 K2R ke
R iR K R K A R R K A K s A o A R A R R K R K K s A K A K A K R K R KN Kl I A KN K22 K2 a ke
AR I K A R A R R K K s A A R A K A R E A S A A N A K A K R N s N IV K22 K2 ke

0.18pF (184)

R i K R K A R R K K I A A R A K R K R K K s A K A K N K R K R KN K I A KN K22 K2 ke

o} Rull Kol Kol Hol Nl Kol Kol Nol ol Kol Kol Noll Hol ol Kol ol ol HoN Kol Nol Hol Hol Hol Nol ol Kol Kol

ol Rel Bul Bul Aol ol Bull Rl Rl Rul Rl ful ful ol Bul Rull Rl Rull Aul Aol ol Hull Rull ol Rul Rul Rul Rw]

||| |0|0|l0|0|0|l0O|0|0|0|l0O|0|l0|l0O|0|0O|O|0|0|0|0|0|0O|0O|0O

oA Rl Bvl Bul Rull ol Bull Rl Rl vl Rl Rvi lul ol Hull Rull Rl Rull Aul Rull vl Hull Rull Rul Rl Rl Rull R

ol Rl Bul Bul Aol ol Bull Rl Rl vl vl ful ful ol Bul Rull Aol Rl Aul ol Aol Rull Rull ol Rul Rl Rul Rw)

||| |0o|0|l0|0|0|l0|0|0O|0|l0O|0|0|l0O|0|0O|O|0|0|0|0|0|0O|0O|0O
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General Purpose Multilayer Ceramic Capacitors It'
4 to 100V (NPO, X7R, Y5V, X6S, X7S & X5R Dielectrics) mu |C0mp @

Dielectric X7R
Size 1206 1210 1812

Rated Voltage
(vDC)

0.220F (224)
0.274F (274)
0.33pF (334)
0.394F (394)
0.47yF (474)
0.564F (564)
0.68pF (684)
0.820F (824)
1.0uF (105)
1.54F (155)
2.2uF (225)
3.3uF (335)
4.7uF (475)
6.8F (685)
10uF (106)
2uF226) | P | P | P
47yF (476) M [ M
100uF (107)

6.3

-
o
-
o
N
(3]

35

a
o

100 | 6.3

-
o
-
o
N
(3]

35

a
o

100

-
o
-
o
N
(3]
a
o

100

V||| T|O|O|O|O|O
(vl Hull ol Rull ol Nol Nol Kol Ne

SIZIXIX|IX|IZIZEIE|IO|®]|O
SEIX|IX|X|X|X|X|O|O|O|O

Capacitance

T|lO|le|le]le|le]le]le]le]lOlOlO|O
V|0l ]lO|lOlO|O
V|| 0| O] ]O|O|O
©U|TU|TV|TV|TO|T0|TO|TO|T|TDT|O|O|O
AX|OO|IO|C|O|C|TOIO|OIO|O]|O
Y Kok Kok Kol =2 R=A kA k=R kel kel Kl oA kel
ZIZIZ|IZ|0|0|10O|0O|lO0|lOlO|O0O

SIZIZ|IR|IZE|X|X|X|IX|J]Oo|lOo|lOo|O|O|O

T
T
T
T
Py
x
P
Py
<
<

= =l =4 =4 - HO N el Rl full Rul Rwl Rwl Rull Rull Rull Rw)
SIZIZ2|IZ2|IX"|I®|O|0|l0|l0|0|0O|0O0|0|0|0
SIZ|IZ|IZ2|X|®|lo|lo|lo|lo|lo|lOo|lOo|lO|lO|O

1. The letter in cell is expressed the symbol of product thickness.
2. The letter in cell with “* ” mark is expressed product not in 10% (code “K”) tolerance.

Y5V Dielectric 0402, 0603, 0805 Sizes

Dielectric Y5V

Size 0402 0603 0805
Rated Voltage (VDC) | 6.3 6.3 6.3
0.01pF (103)
0.015pF (153)
0.022pF (223)
0.033pF (333)
0.047uF (473)
0.068uF (683)
0.10pF (104)
0.15pF (154)
0.22uF (224)
0.33pF (334)
0.47uF (474)
0.68uF (684)

1.0uF (105)

1.5uF (155)
2.2uF (225) S]

-
o
-
o
N
(3,
a
o
=N
o
-
o
N
(3]
(3]
o
=N
o
=N
o
N
(5]
a
o

100

Z|lZz|Zz|z

Zl|lZ|1Z|1Z|Z2|Z2 |2
|0 |W|W|W ||

Capacitance

Zl|lZz|Zz|Zz|Zz|Zz|Zz|Z2|Z2|Z2|Z2
Zl|Zz|Z|1Z|Zz|1Zz|1Z2|Z2|Z2|Z2|Z2
XIX|olwo|jlwo|lwo|lwo|lowo|ln|ln|n

XIX|O|lOjlOo|lOlO|O|O|lO|l®O|O]|®
XIX|IX|ojlolwo|lwo|lO|lO|lo|lw|lnw]|®n
O|0O|lm|T|>|>|>|2>|2>|>|>|>]|>
O|O|lm|TB|>|>|>|2|>|>|>|>]|>

zZl|lzZz|lZz|Z2|2

(N NOR RO EON RON NON KON NCR NOR NON NOR NON NON KON O]
|00 |D|m|TB|>|>|>|>|2>|>|2>|>]|>
|0l |B|m|T|>|>|>|>|>|>|2>|>|>
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General Purpose Multilayer Ceramic Capacitors
4 to 100V (NPO, X7R, Y5V, X6S, X7S & X5R Dielectrics)

multicompero

Dielectric

Y5V

Size

0402

0603

0805

Rated Voltage (VDC)

6.3

10

16

25

50

6.3

10

16

25

50

6.3

10

16

25

50

100

3.3uF (335)

4.7uF (475)

6.8uF (685)

10uF (106)

Capacitance

22uF (226)

1. The letter in cell is expressed the symbol of product thickness.

Y5V Dielectric 1206, 1210, 1812 Sizes

Dielectric

Y5V

Size

1210

1812

Rated Voltage (VDC)

6.3

-
o

(3]
o

100

6.3

10

16

25

35

50

-
(=3
o

10

16

25

50

-
o
o

0.010pF (103)

0.015pF (153)

0.022yF (223)

0.033pF (333)

0.047yF (473)

0.068uF (683)

0.10uF (104)

0.15pF (154)

0.220F (224)

OOl |W|W|W|W|T|T

0.33uF (334)

(oX KoN Kol Keh K22 K22 K22 K2R kel kel

0.47yF (474)

0.684F (684)

Capacitance

1.0uF (105)

O|D|W|W|W|W|W|W|W|W|W|wW|®

[eX KeX kel ke KR KT KS)

O|0O|0|0|0|0|0|0|0|0|0O0|0|0O

1.54F (155)

2.2uF (225)

3.3uF (335)

4.7yF (475)

|l |O|0|0O|W|D|W|W|W|W|W|W|W|W|T|m

6.8uF (685)

10uF (106)

[oN el vl Kol Kol ol NoN Nok Nol Nol NoN ol Nel

g|0O|0O|0|0|0|0|0|0|0|0|O0|0O

|0O|0|0|0|0|0|0|0|0|0|0|0O

|l0|0|0|0|0|0O|O|0|0|l0|0C|0O

X|0O|0O|0|0|0|0|0|0|0|0|0O|0O

224F (226)

T|le|le]le]le|O|0O|O0O|D|m|D|W|D|W|WD|W|W|W|W| @

|||« O|I0O|I0O|W|W|D|T|D|W|W|WW|D|0|T|T

XlOlo|lo|lo|lo|lololo]lo|lolo|lo]lo

47uF (476)

XIX|IO|O|O|lO|O|O0]lO]lO|Ol0|O0lO0|O0

100pF (107)

1. The letter in cell is expressed the symbol of product thickness.
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General Purpose Multilayer Ceramic Capacitors
4 to 100V (NPO, X7R, Y5V, X6S, X7S & X5R Dielectrics)

multicompero

X5R Dielectric 0201, 0402, 0603, 0805, 1206, 1210 Sizes

Dielectric X5R

Size 0201 0402

0603

Rated Voltage

(V DC) 63| 10 | 16

N
(3]
a
o
»

63| 10 | 16 | 25 | 50 | 63

6.3

10

16

25

35

50

100pF (101

150pF (151

220pF (221

470pF (471

680pF (681

)
)
)
330pF (331)
)
)
)

820pF (821

|||y |y ||

1,000pF (102

1,500pF (152

2,200pF (222

3,300pF (332

4,700pF (472

)
)
)
2,700pF (272)
)
)
)

6,800pF (682

[ i 0 o I i o O i N I o i i i I i I i I
Lo O e o O s N I O N i N i O O i O i O i O

0.010pF (103)

0.015pF (153)

0.0220F (223)

0.033pF (333)

0.047pF (473)

0.068yF (683)

Capacitance

0.082pF (823)

Lo O I o O i O O O O O

[l el I i Bl Nl Nl
mimm|Z|Z2|Z2|Z2

0.10uF (104)

0.15F (154)

022uF224) [ L | L [ L | L

033uF@34) [ L | L | L | L

ZlZz|Zz|Z|Zz|1Zz|1Z2|Z2|Z2

zZl|lzZz|lzZz|Zz|Z2
z
z

047pF (474) | L | L

ZlZz|lZz|Zz|Zz|Zz|Z2|Z2]|2
ZlZz|Zz|Zz|Zz|Zz|Z2|Z2]|2

0.68uF (684)

0.82uF (824)

1.0uF (105) L L* L* N N N N E

XX |X|X|X]|X

X|X|X|X|X|Xx

1.54F (155)

22uF (225) | L* | L* N|N|E]|E

3.3uF (335)

4.7uF (475) E|E|E

XIX|IX|X|X|X|X]|X]|X]|X

XIX|IX|X|X|X|X|X]|X]|X

6.8uF (685)

10uF (106) e | e | E*

224F (226) E* | E*

X*

47yF (476)

X*

X*
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General Purpose Multilayer Ceramic Capacitors
4 to 100V (NPO, X7R, Y5V, X6S, X7S & X5R Dielectrics)

multicompero

Dielectric

X5R

Size

0805

1206

1210

Rated Voltage
(vDC)

6.3

10

16

25

50

6.3

10

16

63

6.3

10

16

25

35 | 50

1.0pF (105)

1.54F (155)

2.2uF (225)

3.3uF (335)

4.7yF (475)

V||« |«

V| T|T|T

T|T|T|T|T

6.8uF (685)

10F (106)

Capacitance

T

T

224F (226)

I*

I*

I*

T|T|T|T

V| TV| 0| 0| 0|

47yF (476)

I*

I*

p*

p*

100pF (107)

P

220pF (227)

p*

p*

M*

M*

1. The letter in cell is expressed the symbol of product thickness.
2. The letter in cell with “* ” mark is expressed product not in 10% (code “K”) tolerance.

X6S Dielectric 0201, 0402, 0603, 0805, 1206, 1210 Sizes

Dielectric

X6S

Size

0201

0402

0603

Rated Voltage (VDC)

6.3

10

16

25

6.3

10

16

25

6.3

10

16

25

0.10uF (104)

0.15uF (154)

L*

0.33uF (334)

(

(
0.22uF (224)

(

(

0.47yF (474)

0.68yF (684)

1.0pF (105)

L*

1.5uF (155

2.2uF (225

Capacitance

3.3uF (335

)
)
)
)

4.7uF (475

6.8uF (685)

10pF (106)

E*

X*

X*

X*

224F (226)

X*

X*

4TuF (476)

100uF (107)
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General Purpose Multilayer Ceramic Capacitors It'
4 to 100V (NPO, X7R, Y5V, X6S, X7S & X5R Dielectrics) mu |C0mpﬂ)

Dielectric X6S
Size 0805 1206 1210

Rated Voltage (VDC) 4 6.3 10 16 25 50 6.3 10 16 25 50 6.3 10 16 25 50
0.10pF (104)
0.15uF (154)
0.22uF (224)
0.33pF (334)
0.47uF (474)
0.68uF (684)
1.0uF (105)
1.5uF (155
2.2uF (225
3.3uF (335
4.7uF (475
6.8uF (685)
10uF (106) | | | | |
22uF (226) I* I* I* P P* P M
47uF (476) I* I* P M M M
100pF (107) M* M*

Capacitance

)
)
)
)

1. The letter in cell is expressed the symbol of product thickness.
2. The letter in cell with “* ” mark is expressed product not in 10% (code “K”) tolerance.

X7S Dielectric 0402, 0603, 0805, 1206, 1210 Sizes

Dielectric X78
Size 0402 0603 0805 1206 1210
Rated Voltage (VDC) | 6.3 | 10 | 16 | 6.3 | 10 |16 | 25 |10 | 16 | 25 | 50 | 100 [ 6.3 | 10 [ 16 | 25 | 50 | 6.3 | 10 | 16 | 25 | 50
1.0pF (105) E |
1.5uF (155)
2.2uF (225) E | E X | X
3.3uF (335)
4.7uF (475) X | X |
6.8uF (685)
10pF (106) | |
22F (226) P*
47uF (476) p*
100pF (107) pP*

Capacitance

1. The letter in cell is expressed the symbol of product thickness.
2. The letter in cell with “* ” mark is expressed product not in 10% (code “K”) tolerance.
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General Purpose Multilayer Ceramic Capacitors It'
4 to 100V (NPO, X7R, Y5V, X6S, X7S & X5R Dielectrics) mu |C0mpﬂ)

Packaging Dimension and Quantity

Paper tape Plastic tape
Size Thickness (mm)/Symbol
7" reel 13" reel 7" reel 13" reel
0.3 £0.03 L 15,000 70,000 - -
0201 (0603) 0.3 £0.05 L 15,000 50,000 - -
0.3 £0.09 L 15,000 50,000 - -
0.5 +0.05 N 10,000 50,000 - -
0603 (1608) 0.5 +0.02/-0.05 Q 10,000 50,000 - -
0.5£0.20 E 10,000 - - -
0.5+0.10 H 4,000 - - -
0805 (2012) 0.8 £0.07 S 4,000 15,000 - -
0.8 +0.15/-0.10 X 4,000 15,000 - -
0.5 +0.10 H 4,000 15,000 - -
0.6 £0.10 A 4,000 15,000 - -
0.8 £0.10 B 4,000 15,000 - -
0805 (2012) 0.85+0.10 T 4,000 15,000 - -
1.25+0.10 D - - 3,000 10,000
1.25+0.20 | - - 3,000 10,000
0.8 £0.10 B 4,000 15,000 - -
0.85+0.10 T 4,000 15,000 - -
0.95+0.10 C - - 3,000 10,000
1206 (3216) 1.154£0.15 J - - 3,000 10,000
1.25+0.10 D - - 3,000 10,000
1.6 £0.20 G - - 2,000 10,000
1.6 +0.30/-0.10 P - - 2,000 9,000
0.85 £0.10 T - - 3,000 10,000
0.95 +0.10 C - - 3,000 10,000
1210 (3225) 1.25£0.10 D - - 3,000 10,000
1.6 £0.20 G - - 2,000 -
2+0.20 K - - 1,000 6,000
2.5+0.30 M - - 1,000 6,000
1.25 £0.10 D - - 2,000 10,000
1808 (4520) 1.4 £0.15 F - - 2,000 10,000
1.6 £0.20 G - - 2,000 8,000
2+0.20 K - - 1,000 6,000
1.25+0.10 D - - 1,000 5,000
1.6 £0.20 G - - 1,000 -
1812 (4532) 2 +0.20 K - - 1,000 -
2.5+0.30 M - - 500 3,000
2.8 +0.30 U - - 500 -
Unit : pieces
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General Purpose Multilayer Ceramic Capacitors It'
4 to 100V (NPO, X7R, Y5V, X6S, X7S & X5R Dielectrics) mu |C0mpﬂ)

Reliability Test Conditions And Requirements:

No Item Test Condition Requirements
1 Visual and ) No remarkable defect.
Mechanical Dimensions to conForm to individual specification sheet.
2 | Capacitance *Shall not exceed the limits given in the detailed spec.
NPO: Cap=30pF, Q21000; Cap<30pF,Q2400+20C
X7R:
Rated D.F.= Exception of D.F. =

vol.

=3% 1206=0.47uF

1812=4.7uF;182524.7uF;222024.7uF ;22252

=100v | =25% | =2%% |a7uF

Z5y, | 0805>0.14F, 0603=0.068F,

=27 1206>1uF;

o 0201(50V); 0603=0.047iF;
*Test temp.: Room Temperature. =3% | 0805=0.18uF;120620.47yF
* .
Class I: (NPO) a5y | 181224.7UF 182524 7yF 222024 7F 22252
<1000pF, 1.0£0.2Vrms,1MHz+10% ssov | =250 | 4.7yF
>1000pF, 1.0£0.2Vrms,1kHz£10% =5% | 0201=0.01uF; 040220.012yF; 1210=3.3uF
Class II: (X7R, X7E, X6S, X5R,X7S) 1o | 04022011 0603= 14 0805 =1,
C<10yF, 1.0£0.2Vrms; 1kHz+t10% ** =10% 1 1206=4.7yF; 1210=10uF

C>10pF, 0.54£0.2Vrms; 120Hz+20% 0603=1yF; 080522.2uF; 1206=2.2y/F;

35V =3.5% =10%

1210=10pF
Q/D.F. =5% | 0201=0.01uF;0805=1yF; 1210=10pF
3 (Dissipation ** Test condition: 0.5+0.2Vrms; =7% | 0603=0.33uF; 1206=4.7uF
0, — o,

Factor) 1kHz+10% 25V =3.5% Z100 | 0402=0.104F;0603=0.47,F;0805=2.2uF;

X7R: 0603/475(6.3V) =% | 120626.8F ; 1210=22F;

1 .
X5R #1 - =125% | 0402=0.33uF

02012224 (6.3V,10V,16V),
04022475 (6.3V,16V), 04022225(10V),
0603=106 (6.3V) Rated | pr= Exception of D.F. =
TT18X2475(10V) , TT15X series

0201=0.01uF; 0402=0.033uF; 0603=0.15pF;

=5% X .
0805=0.681F; 1206=2.2yiF; 1210=4.7yF
16v =3.5% 0201/X7R=0.0224F; 0402=0.15uF;
=10% | 0603>0.47yF; 0805=2.2uF; 1206=4.74F;

1210=22uF

0201=0.012uF; 0402=0.15uF;
=10% 0603=0.33uF; 0805=2.2uF; 1206=2.2F;
10v =5% 1210=22pF

=15% 0201=0.1uF; 0402=1pF

0201=0.1pF;0402=1uF;0603=10pF;

0,
=15% 0805=4.7uF; 1206=47pF :1210=100pF;

6.3V =10%

=20% 0402=2.2uF

4V =15%
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General Purpose Multilayer Ceramic Capacitors It'
4 to 100V (NPO, X7R, Y5V, X6S, X7S & X5R Dielectrics) mu |C0mpﬂ)

No Item Test Condition Requirements
X5R:
Rated | pp Exception of D.F. =
vol.

=3% 1206=0.47uF

0603=0.068F; 0805=0.1yF; 1206=1pF;

=100V [ =25% | =5% | o0cood

=10% 0805>0.22pF; 1210=3.3uF

0201(50V); 0603=0.047F;

0,
=3% | 0805=0.18uF;1206=0.47yF

=5% 0201=0.01uF; 0402=0.012uF;1210=3.3uF
=50V =2.5%

0402=0.047uF; 0603>0.1uF;

o
=10% | 0805=1uF;1206=2.2uF; 1210=10uF

=12.5% | 1206=10uF

35v =3.5% =10% 0603=1pF; 080522.2uF; 1206=2.2yF;

1210=10pF
=5% | 0201=0.01yF; 0805=1pF

X6S: =7% | 0603=0.33uF

0201/474(4V),0201>104 (6.3V,10V), BV | =% | 0201>0.01uF; 0402=0.104F; 0603=0.470F;

04022225 (6.3V), = 0805=2.2y/F; 1206=4.7uF; 1210=10yF

0402/475 (10V), 0603/106 (6.3V), =12.5% | 0402=0.33uF;0805=10uF

X7S:

Zsy, | 0201=0.011F; 0402=0.033F; 0603=0.15pF;
0402/225(6.3V) =97 | 0805=0.68uF; 1206=2.2yF; 1210=4.7yF

0201>0.01uF; 0402= 0.22uF;

16V | =85% | _109% | 0603>047uF: 0805=2.24F; 1206=4.7,/F;
) 1210=22uF
#1 Excluding
D.Q’ .D"i: X5R/0201/105(6.3V);225(10V);224 =125% | 0402=14F /080571007
( ::SSIpa ion (16V) 0201=0.012yF; 0402=0.22F;
actor ’ =10% 0603=0.33pF; 0805=2.2uF; 1206=2.2F;
) 0402X475M6R3, 0402X106M100 oy o 1210=22yF; 01RE/X5R
0, =5%
(1.0£0.2Vrms, 1kHz£10%) =12.5% | 0805-104F
=15% 0201>0.1pF; 0402=1pF; 0603=10pF
=159% 0201>0.1pF; 0402=1pF; 0603=10pF;
o 6.3V —10% =197 | 0805=4.7uF; 1206=47pF; 1210=100pF
*Before initial measurement -
(Class I onIy)' =20% 0402=2.2uF
i . 0 - -
To apply de-aging at 150°C for 1hr then | =15%
set for 2412 hrs at room temp. Y5V:
Rated D.F.= Exception of D.F. =
vol.
=7% 0603=0.1pF;0805=0.47uF;1206=4.7uF
=50V =5%
=12.5% 1210=6.8uF
35V =7% - -
=79 0402=0.047pF;0603=0.1uF;0805=0.33pF;
= 1206=1yF;1210=4.7yF
25V =5%
=99 ?g?gfgﬁﬁfuF;060320.47pF;120624.7pF;
16V =9% 0402=0.068uF;0603=0.68uF
C<1pF =7%
(C<1uF) =12.5% | 0402=0.22uF
16V =9% =12.5% 0603=2.2uF;0805=3.3pF;1206=10uF;
(C=1.0pF) - =7 1210=22pF;1812=47uF
10V =12.5% =20% 0402=0.47uF
6.3V =20% - -
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General Purpose Multilayer Ceramic Capacitors
4 to 100V (NPO, X7R, Y5V, X6S, X7S & X5R Dielectrics)

multicompero

No Item Test Condition Requirements
X6S:
Rated | pp_ Exception of D.F. =
vol.
=3% | 1206=0.47pF
0603=0.068F; 0805=0.1yF; 1206=1pF;
=100V | =25% =5% | {o102020F
=10% | 0805>0.22uF; 1210=3.3uF
Zs0, | 0201(50v); 0603=0.047yF;
=3% | 080520.18yF;1206=0.47yF
=250V | =2.5% =5% | 020120.01uF; 1210=3.3uF
_10% | 040220.012uF;0603>0.14F; 0805=14F;
=10% | 1206=2.2uF:1210=10pF
0603=14F; 080522.2uF; 1206=2.24F;
5 5
3V | =35% | =t0% | Dio=ibi
=5% | 0201=0.01uF;0805=1uF;1210=10pF
=7% | 0603=0.33uF
25V =3.5% 10 | 020120.10F; 0402=0.104F;0603=0.47,F;
=10% | 0805=2.2F; 1206=4.7uF;1210=22uF
=12.5% | 0402=0.33uF;0805=10pF
Zso, | 0201=0.014F; 0402=0.0334F; 0603=0.15uF;
=% | 080520.68yF; 1206=2.2uF; 1210=4.74F
wov | =as% 0201>0.01uF; 0402 0.22uF; _
=10% | 0603>0.47)F; 0805=2.20F; 1206=4.74F;
1210=22yF
=12.5% | 0402=1pF;0805=10pF
/D.F 020120.012)F; 040220.22F;
Q/D.F. =10% | 0603=0.33yF; 0805=2.2uF; 1206=2.2,F;
issipati 1210=22F;
(Dissipation 10V =5% :
Factor) =12.5% | 0805=10pF
=15% | 0201>0.14F; 04022 1yF;
159, | 0201>0.10F; 0402=1yF; 0603=10F;
=15%
6av | =10% 080524.7yF; 1206=47pF; 1210=100pF
=20% | 0402z2.2pF
av =15% - -
X7S:
Rated | np_ Exception of D.F. =
vol.
=3% | 1206=0.47pF
0603=0.068pF; 0805=0.1uF; 1206=1pF;
0 0,
=100V | =25% =5% | {51020 20F
=10% | 0805>0.22uF; 1210=3.3uF
a0, | 0201(50v); 0603=0.047yF;
=3% | 080520.18yF;1206=0.47yF
=50V | =2.5% =5% | 020120.01uF; 1210=3.3uF
_10% | 040220.0120F;0603>0.14F; 0805=14F;
=10% | 1206=2.2pF:1210=10pF
0603=14F; 080522.2uF; 1206=2.24F;
0 0,
v | =as% [ =to% | Jo0Z 00
=5% | 0201=0.01uF;0805=1uF;1210=10pF
=7% | 060320.33pF
25V =3.5% 10 | 0201=0.14F; 0402=0.104F;0603=0.47,F;
=10% | 0805=2.2F; 1206=4.7pF;1210=22uF
=12.5% | 040220.33uF
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General Purpose Multilayer Ceramic Capacitors It'
4 to 100V (NPO, X7R, Y5V, X6S, X7S & X5R Dielectrics) mu |C0mpﬂ)

No Item Test Condition Requirements
Rated D.F.= Exception of D.F. =
vol.
=59 0201=0.01pF; 0402=0.033pF; 0603=0.15pF;
0805=0.68pF; 1206=2.2uF; 1210=4.7pF
16V | =3.5% 0201>0.01uF; 0402= 0.22UF;
=10% 0603>0.47uF; 0805=2.2uF; 1206=4.7pF;
1210=22pF
Q/D.F. L
el : 0201=0.012pF; 0402=0.22pF;
(DISSIpatIOI’l =10% 0603=0.33pF; 0805=2.2uF; 1206=2.2F;
Factor) 10v =5% 1210=22yF;
=15% 0201>0.1pF; 0402=1pF;
=159% 0201>0.1pF; 0402=1pF; 0603=10pF;
6.3V —10% =127 | 0805=4.7uF; 1206=47uF; 1210=100uF
=20% 0402=2.2uF
4V =15% - -
* To apply voltage (£100V) 250%. * No evidence of damage or flash over during test.
4 Dielectric * Duration: 1 to 5 sec.
Strength * Charge and discharge current less
than 50mA.
10GQ or RxC=500Q-F whichever is smaller.
Class Il (X7R, X7E, X5R,X6S,X7S,Y5V:)
Insulation
Rated voltage Resistance
100V: All X7TR
50V:0402>0.01uF;060321uF;080521uF;120624.7F;
121024.7pF
35V:080522.2uF;1206 = 2.2uF;1210= 10uF
10GQ or
25V:040221uF;060322.2uF;080522.2uF;1206210pF;
RxC=100 Q-F
1210210pF ) )
whichever is
16V: 020120.1uF,040220.22)F;060321pF; smaller.
080522.2uF;1206210pF;1210247pF
| lati *Test temp_: Room Temperature_ 10V: 0201247nF;040220.47uF;060320.47uF;
nsulation
5 : *To apply rated voltage for MAX. 080522.2F; 120624.7uF;1210247pF
Resistance -
120sec. 6.3V ; 4V ; Size=1812
All X6S items, All X7S items
100V: 121023.3pF
50V: 040220.1yF; 060322.2uF; 0805210pF;1206210uF
35V: 060321pF;
25V: 020120.1uF; 040222.2uF;0603210pF;
0805210uF;1206222F RxC=50 Q-F.
16V: 0603210pF; 040221uF; 020120.22uF
10V: 0201>0.1pF; 040221F; 0603210uF; 0805247uF
6.3V:020120.1uF; 040221pF; 0603>4.7uF; 0805247 F;
1206210pF
4V: 0603222uF; 0805247F; 12062100pF
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General Purpose Multilayer Ceramic Capacitors

4 to 100V (NPO, X7R, Y5V, X6S, X7S & X5SR Dielectrics)

multicompero

No Item Test Condition Requirements
T.C. Capacitance Change
NPO Within +30ppm/°C
X7R Within £15%
X7S Within +22%
X5R Within +15%
X6S Within +22%
01005 0201
. i Cap<0.01pF: 0.5V Cap<0.1pF:1V
With no electrical load.
Cap>0.01pF: 0.2V 0.1pF<Cap<1pF: 0.2V*
T.C. Operating Temp Cap=1pF- 0.1v*
NPO -55~125°C at 25°C *0201B104/6.3V~10V: 0.3V
X7R _55~125°C at 25°C *0201X104/6.3V~25V: 0.5V 0201S104/6.3V~16V: 0.3V
N N 0201X224/10V~25V: 0.5V 0201S224/6.3V: 0.3V
T . X7S -55~125°C at 25°C 0201X334/474/105-6.3V&10V: 0.3V
emperature
6 e X5R -55~ 85°C at 25°C
Coefficient 0402 0603
X6S -55~105°C at 25°C Cap<1pF: 1V Cap<1uF: 1V
*Before initial measurement (Class |I Cap=1uF: 0.5V
only): 0402B224-16V: 0.5V .
To i) . 0 0402B334/474-6.3V&10V: 0.5V THF<Cap=4.7uF: 0.5V
pply de-aging at 150°C for 1hr then 0603X106-10V: 0.5V
t for 24+2 hrs at room tem 0402S334/474-6.3V: 0.5V
fe - p. 0402X225/475-6.3V: 0.5V
Measurement voltage for Class Il: P SPTP——
HF<Cap<10uF: 0. .
*0402B105MBR3V: 0.2V Cap>4.7uF: 02V
Cap=10pF: 0.1V
0805 1206/1210
Cap<10pF: 1V Cap<10pF: 1V
Cap=10pF: 0.5V 5
0805B475/6.3V~25V: 0.5V 10uF<Cap=100uF: 0.5V
Cap>100pF: 0.2V
1206X107-6.3V: 0.2V
Cap>10yF: 0.2V 1206A476-6.3V: 0.1V
1210S107-6.3V: 0.2V
Adhesive *Pressurizing force: * No remarkable damage or removal of the terminations.
2N (0201) and 5N (<0603) and 10N
7 Strength of
Termination (>0603)
* Test time: 101 sec.
* Vibration frequency: 10~55 Hz/min. * No remarkable damage.
* Total amplitude: 1.5mm * Cap change and Q/D.F.: To meet initial spec.
* Test time: 6 hrs. (Two hrs each in
three mutually perpendicular
directions.)
8 Vibration *Before initial measurement (Class
Resistance | only):
To apply de-aging at 150°C for 1hr then
set for 24+2 hrs at room temp.
*Cap./DF(Q) Measurement to be made
after de-aging at 150°C for 1hr then
set for 24+2 hrs at room temp.
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General Purpose Multilayer Ceramic Capacitors It'
4 to 100V (NPO, X7R, Y5V, X6S, X7S & X5R Dielectrics) mu |C0mpﬂ)

No Item Test Condition Requirements

* Solder temperature: 235+5°C 95% min. coverage of all metalized area.

9 | Solderability * Dipping time: 2+0.5 sec.

* The middle part of substrate shall be | * No remarkable damage.
pressurized by means of the * Cap change:
pressurizing rod at a rate of about NPO: within £5% or 0.5pF whichever is larger
1mm per second until the deflection X7R, X5R, X6S, X7S: within £12.5%
becomes 1mm and then the pressure | (This capacitance change means the change of capacitance

. shall be maintained for 51 sec. under specified flexure of substrate from the capacitance
10 | Bending Test | , O
Before initial measurement (Class Il measured before the test.)
only):

To apply de-aging at 150°C for 1hr then

set for 24£2 hrs at room temp.

* Measurement to be made after
keeping at room temp. for 2412 hrs.

* Solder temperature: 260+5°C * No remarkable damage.
* Dipping time: 10+1sec * Cap change:
* Preheating: 120 to 150°C for 1 minute | NPO: within +2.5% or 0.25pF whichever is larger
before immerse the capacitor in a X7R, X5R, X6S, X7S: within £7.5%
. eutectic solder. * Q/D.F., I.R. and dielectric strength: To meet initial require-
Resistance |, N
11 | to Soldering Before initial measurement (Class ments.
Heat Il only): To apply de-aging at 150°C * 25% max. leaching on each edge.

for 1hr then set for 24+2 hrs at room
temp.
*Cap. / DF(Q) / I.R. Measurement to be
made after de-aging at 150°C for 1hr
then set for 2412 hrs at room temp.

* Conduct the five cycles according to | * No remarkable damage.
the temperatures and time. * Cap change:

Ste Temp. (°C) Time || NPO: within £2.5% or 0.25pF whichever is larger
P b (min) |[ X7R, X5R, X6S, X7S: within +7.5%
1 | Min. operating temp. +0/-3 | 30£3 || Y5V: within £20%
2 | Room temp. -3 * Q/D.F., .R. and dielectric strength: To meet initial require-
ments.
3 Max. operating temp. +3/-0 | 303
12 Temperature 4 | Room temp. 2~3

Cycle —
*Before initial measurement (Class Il

only): To apply de-aging at 150°C for
1hr then set for 2412 hrs at room
temp.

* Cap. / DF(Q) / I.R. Measurement to
be made after de-aging at 150°C for
1hr then set for 2412 hrs at room
temp.
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General Purpose Multilayer Ceramic Capacitors It'
4 to 100V (NPO, X7R, Y5V, X6S, X7S & X5R Dielectrics) mu |C0mpﬂ)

No Item Test Condition Requirements

* No remarkable damage.

* Cap change:

NPO: within £5% or 0.5pF whichever is larger

X7R, X5R, X6S, X7S: 210V**,within £12.5%; =6.3V within
+25%;

**10V: 0603=4.7pF;0402=1pF;0201=0.1pF, within £25%;
* Q/D.F. value:

NPO: More than 30pF Q=350, 10pF<C<30pF, Q=275+2.5C
Less than 10pF Q=200+10C

X7R, X5R, X6S, X7S:

Rated | ) ¢ — Exception of D.F.=
vol.
=6% | 1206=0.47uF
=7% | 181224.7uF;182524.7uF; 222024.7uF; 222524.7yF
=100V [ =3% o, | 0603=0.0680F;0805=0.1uF;1206=1yF;
=7.5%
1210=2.24F
=20% | 0805=0.22yF;1210=3.3pF
. o
Test temp.: 40£2°C 6% | 0201(50v)0603=0.047,F 080520, 18yF;
Humidity: 90~95% RH - 1206=0.47pF
- Test time: 500+24/-0hrs. =7% | 181224.7uF;182524.7F; 222024.7uF; 222524.7yF
W y i W
Humidity | gotore initial measurement (Class Il =50V | =3%
13 | (O Heat =10% | 0201=0.01uF; 0402=0.012yF;1210=3.3uF
(Damp Heat) only): Perform 150+0/-10°C for 1 hr and
Steady State —209, | 0402=0.0470F;0603>0.1F;0805=1pF(0805/
then set for 2442 hrs at room temp. =207 | X7R>0.47yF); 1206=2.2uF;1210=10yF;
Measlurement to be made after 35v | =5% | =20% | 0603=1uF;080522.2yF;1206=2.2F;1210=10pF
keeping at room temp. for 24+2 hrs.
—109 | 0201=0.011F(0201/X5R=0.01,/F;0805=1yF;
= 1210=10pF*
=14% | 0603=0.33uF
v | =5% 0201=0.1pF(0201/X5R>0.01yF);0603=0.47pF;
159, | TT series 0402=0.104F (0402IX7R=0.0564F);
=15% 1 0805=2.2F; 1206=4.7pF;1210=22uF
(1210/X5R=10pF)*
=20% | 0402=0.33uF
—10% | 0803=0.154F;0805=0.684F;1206=2.24F;
1210=4.7yF
16V | =5%
—150, | 0201=0.014F(0201/X7R=0.022,F);0402=0.033F
=197 1 0603>0.47F;0805=2.2uF;1206=4.7yF;1210=22uF
—150, | 0201=0.012UF;0402=0.22F (0402/X7R=0.15,F);
1ov | =750 | T | 060320.33,F;080522.2F;1206=2.2uF;1210=220F
=20% | 0201=0.1uF;0402=1yF;0603/X5R=10uF;01R5/X5R
. o | 0201=0.1yF;0402=1uF(0402/X65=0.47yF);
8.3V | =15% | =30% | 4603=10uF;080524.7uF;1206=47pF;1210=100uF
& | =20% - -
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General Purpose Multilayer Ceramic Capacitors
4 to 100V (NPO, X7R, Y5V, X6S, X7S & X5R Dielectrics)

multicompero

No Item Test Condition Requirements
*I.R.: 210V, 1GQ or 50 Q-F whichever is smaller.
Class Il (X7R, X5R, X6S, X7S, Y5V)
Insulation
Rated voltage Resistance
100V: All X7R;121023.3pF
50V: 0402>0.014F;0603214F;080521F;120624.7|iF; 1
Humidit 21024.7pF
umidity
35V:0603214F;080522.2)F; 1206 =2.2)F;1210 = 10pF
(Damp Heat) — 1GQ or
Steady State 25V:0201=0.1uF; 040220.22F; 060322.24F; RYC= 10 OF
080522.2uF; 1206210uF;1210210uF ) )
whichever is
16V: 0201=0.1uF;040220.22yiF;060321F;080522.2uF; | .
1206210pF;1210247pF
10V: 0201247nF;040220.47F;060320.47F;
080522 2uF; 120624.7)uF;1210247pF
6.3V ; 4V ; All X6S/XTS items; Size=1812
* No remarkable damage.
Cap change:
NPO: £7.5% or 0.75pF whichever is larger.
X7R, X5R, X6S, X7S: 210V**,within £12.5%; =6.3V within
+25%;
**10V: 0603=4.7uF;0402 =1pF;0201=0.1pF, within £25%;
Y5V: 210V, within £30%;=6.3V, within +30/-40%
Q/D.F. value:
NPO: C=30pF,Q=200;C<30pF, Q=100+10/3C
X7R, X5R, X6S, X7S:
* . + o
*TeSt jte'mp..40_2 C Ratfd D.F.= Exception of D.F.=
Humidity: 90~95%RH vo.
*Test time: 500+24/-0 hrs. =6% | 1206=0.47uF
*To apply voltage: =7% | 1812=4.7uF;182524.7yF; 222024 7yF; 222524.7yF
Humidity Rated V(.)It.a.ge (MAX. 500V) =100V =%, | 0603=0.068uF:0805=0.14F; 1206 =14
14 | (Damp Heat) *Before initial measurement (Class Il =07 | 1210=2.20F
Load only): To apply de-aging at 150°C for =20% | 0805=0.22yF;1210=3.3uF
1hr then set for 24+2 hrs at room temp. oo, | 0201(50V):0603=0.047,F:08050. 18, F;
* Cap. / DF(Q) / I.R. Measurement to =°% | 1206=0.47yF
be =7% | 1812=4.7uF;182524.7uF; 222024.7uF; 222524.7uF
_ani ° =50V | =3%
made after de aging at 150°C for 1hr =10% | 0201=0.01uF; 0402=0.012puF;1210=3.3uF
then set for 2442 hrs at room temp.
—p0% | 040220.0470F;0603>0.1/F 0805=1uF
=V 1 (0805/X7R>0.47F); 1206=2.2uF;1210=10yF;
35V =5% | =20% | 0603=1pF;080522.2uF;1206=2.2uF;1210=10uF
—10% | 0201=0.011F(0201/X5R=0.014F;0806= 1F;
1210=10pF*
=14% | 0603=0.33uF
25V =5% 0201=0.1pF(0201/X5R>0.01uF);0603=0.47uF;
—150, | TT series 040220.10uF(0402/X7R=0.056)F);
=197 | 0805=2.2uF; 1206=4.7uF;1210=22F
(1210/X5R=10uF)*
=20% | 0402=0.33uF
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General Purpose Multilayer Ceramic Capacitors It'
4 to 100V (NPO, X7R, Y5V, X6S, X7S & X5R Dielectrics) mu |C0mpﬂ)

No Item Test Condition Requirements

R:;fd D.E.= Exception of D.F.=

=10% 0603=0.15uF;0805=0.68uF;1206=2.2pF;
1210=4.7yF

16V =5%
=159 0201=0.01pF(0201/X7R=0.022uF);0402=0.033pF;
=271 0603>0.47uF;0805=2.2uF;1206=4.7uF;1210=22uF
—150, | 020120.0124F0402=0.22UF (0402/X7R=0.150F);

qov | =759 | ~ 7 | 0603=0.33,F;0805=2.2F;1206=2.2F;1210=22,F

=20% | 0201=0.1pF;0402=1uF;0603/X5R=10uF;01R5/X5R

0201=0.14F;0402=1F (0402/X6S=0.47F);

0, 0,
8.3V | =15% | =30% | 4603=10uF;080524.7uF;1206=47pF;1210=1004F

4V =20%

*I.R.: 210V, 500MQ or 25 Q-F whichever is smaller.
Class Il (X7R, X5R, X6S, X7S, Y5V)

Rated voltage Il?r;ss?sli:::e
100V: All X7R;121023.3uF
50V: 0402>0.01pF;060321uF;080521uF;120624.7uF;
121024.7uF
35V:060321uF;080522.2uF; 1206 =2.2uF;1210=10puF
1GQ or
25V:0201=0.1uF; 040220.22pF; 060322.2uF;
RxC=10 Q-F
080522.2uF; 1206210uF;1210=10uF i X
whichever is
16V: 0201 =0.1uF;040220.22uF;060321uF;080522.2F; smaller.
1206210pF;1210247pF
10V: 0201247nF;040220.47uF;060320.47F;
080522.2uF; 120624.7uF;1210247uF
6.3V ; 4V ; All X6S/X7S items; Size=1812

* No remarkable damage.

Cap change:
*Test temp.: NPO: +3.0% or +0.3pF whichever is larger
NPO, X7R/X7E/X7S: 125+3°C X7R, X5R, X6S, X7S: 210V**,
High X6S: 105+3°C within £12.5%; < 6.3V within £25%;
15 Temperature | X5R, 85+3°C **10V: 060324.7uF;040221uF;0201=20.1uF,
Load *Test time: 1000+24/-0 hrs. within +25%
(Endurance) | *To apply voltage: Q/D.F. value:
(1) 100% of rated voltage for below NPO: More than 30pF, Q=350
range. 10pF=<C<30pF, Q=275+2.5C

Less than 10pF, Q=200+10C
X7R, X5R, X6S, X7S:
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General Purpose Multilayer Ceramic Capacitors
4 to 100V (NPO, X7R, Y5V, X6S, X7S & X5R Dielectrics)

multicompero

No Item Test Condition Requirements
R .
:;Ied D.F.= Exception of D.F.=
Size Dielectric Rated Voltage C;
=6% | 1206=0.47uF
01R5 X5R =10V C=0.1pF
- - =7% | 181224.7uF;182524.7F; 222024 .7uF; 222524.7F
XSRIXTR/ =10V C=0.1pF _ o
0201 X6SIX7S e ot =100V =3% ), | 0603=0.0684F;0805=0.1F;1206= 14F;
= 1210=2.2yF
=16V C>1.0uF
X5R =20% | 0805=0.22F;1210=3.3uF
25V,50V C=1.0pF
;s =0.047pF; =0.18F;
—go, | 0201(50V),0603=0.0474F;0805=0.18uF
0402 ‘s 6.3V,10V C >1.0uF =27 | 1206=0.47yF
16V,25V C=1.00F =7% | 1812=4.7uF;182524.7uF; 222024.7uF; 222524 . 7uF
=50V | =3%
XTRIX7S B.3v.10v C=1.00F =10% | 0201=0.01uF; 0402=0.012uF;1210=3.3uF
av =
XSRIXTR/ C=22uF 000, | 040220.0474F:0603>0.10F;0805= 10 (0805
X6S/XT7S 6.3V,10V c=4.7pF" =% | X7TR>0.47yF); 1206=2.2uF;1210=10F;
0603
X5R/IX6S/X7S 25V C=1.0pF 35V =5% =20% | 0603=1pF;080522.2uF;1206=2.2uF;1210=10pF
X7R 35V C=1.04F 0201=0.01pF(0201/X5R=0.01uF;0805=1yF;
=10% o
av C=47uF 1210=10uF
X5RIX7R/ — =14% | 0603=0.33pF
NESIXTS 6.3V C=22uF
10V50V C=104F 25V =5% 0201=0.1uF(0201/X5R>0.01pF);0603=0.47pF;
—159, | TT series 0402=0.10uF (0402/X7R=0.056F);
0805 ‘s 16V C >10uF =197 | 0805=2.2uF; 1206=4.7uF;1210=22yF
oy ror (1210/X5R=10pF)
XTRIXTS C=10pF =20% | 0402=0.33pF
16V,25V
X5R C=22uF —109, | 0803=0.154F;0805=0.68uF:1206=2.2,F;
= 1210=4.7yF
1206 X5RIX7TRIX6S =6.3V C=47uF 16V =5%
—159, | 0201=0.014F(0201/X7R=0.022F),0402=0.033yF;
X5RIXTRIX6S 16V C=47uF ="27 | 0603>0.47UF;0805=2 2uF;1206=4.7F;1210=22uF
1210
X7R 100V C=3.3pF —159, | 0201=0.0120)F;0402=0.22F (0402/X7R=0.154F);
= o N . .
p— o Y oo 1ov | =75% 0603=0.33yF;0805=2.24F;1206=2.2uF;1210=22uF
p— [V—— oy ey =20% | 0201=0.1uF;0402=1yF;0603/X5R=10uF;01R5/X5R
“*1WV items must follow de-rating conditions. 6.3V | =15% | =30% ggg;’f?g “FF_60840052§41 ;F'(:Q?ggé?ff%‘gqg); 100uF
#1. 0603X106/475(10V)&0603S106(4V&6.3V): — WA e e =T
150% of rated voltage 4v =20% - -

*I.R.: 210V, 1GQ or 50 Q-F whichever is smaller.
Class Il (X7R, X5R, X6S, X7S, Y5V)

2) 150% of rated voltage for below range.
Size Dielectric Rated Voltage Capacitance
X5R/X6S 16V,25V C=0.1yF
0201
X7R 16V C=0.022pF
50V C>0.01uF
0402 X7RIX5RIX6S
10~25V C=0.22yF
X7S 50V~100V C>0.22uF
50V C>0.1yF
X5R
0603 25V C=1.0pF
X5R 50V C=1.0uF
XTRIXSR] X6S/ 10V,16V C=1.04F
100V C=0.47yF
X5RIXTRI X6S/ sov C=0684F
0805 X7S
35V C=22pF
10~25V C=4.7uF

Rated voltage I;r;sslijsl‘;‘;::e
100V: All X7R;1210=3.3uF
50V: 0402>0.01pF;060321pF;080521uF;120624.7uF;
121024.7uF
35V:060321uF;080522.2uF; 1206 =2.2uF;1210=10pF
1GQor
25V:0201=0.1uF; 040220.22pF; 060322.2uF;
RxC=10Q-F
080522.2uF; 1206210uF;1210210uF . )
whichever is
16V: 0201 =0.1uF;040220.22uF;060321uF;080522.2F; smaller.
1206210uF;1210247uF
10V: 0201247nF;040220.47uF;060320.47uF;
080522.2uF; 120624.7uF;1210247uF
6.3V ; 4V ; All X6S/X7S items; Size=1812
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General Purpose Multilayer Ceramic Capacitors

4 to 100V (NPO, X7R, Y5V, X6S, X7S & X5R

Dielectrics)

multicompero

No Item Test Condition

Requirements

Size Dielectric Rated Voltage Capacitance

100V C=1.0pF

X7R

50V C=2.2yuF

1206

100V C>1.0pF

X5R/X6S/X7S

50V C=4.7yF

X5R/IX7R/ X6S/

1210 X7S

50V~100V C=224F

=50V C=4.7yF

1812 X7R

100V C=1.0uF

1825
2220
2225
(3) =6.3V or C=10pF or TT series:150% of
rated voltage.

(4) 10V~250V: 200% of rated voltage. Ex-
cluding 1812/NP0(250V)/104:100% of rated
voltage.

(5) 400V~450V: 120% of rated voltage.

(6) 500V: 150% of rated voltage.

(7) 630V~3000V: 120% of rated voltage.
Excluding

1210/X7R(2kV)/103:110% of rated voltage.
1210/NPO(1kV)/333:100% of rated voltage.
1812/NPO(1kV)/472~562:100% of rated
voltage.

(8) Ur=3.5kV & 4kV: 110% of rated voltage.

X7R 100V~250V C=1.0uF

* Before initial measurement (Class Il only):
To apply de-aging at 150°C for 1hr then set
for 2442 hrs at room temp.

* Cap./ DF(Q) / I.R. Measurement to be
made after de-aging at 150°C for 1hr then
set for 24+2 hrs at room temp.

** De-rating conditions:

120

100

Product
for 125°C

80

Product
=" for 105°C

Product

60 —— e

40

20

Ratio [Operating Voltage/Rated Voltage (%)]

25 50 75 100 125 150

Temperature at Praduct (°C)

The general MLCC products are designed for use in devices
with a typical lifetime around 10 years.

The general MLCC products are designed so that the useful
lifetime can be extended longer than 10 years under the fol-
lowing conditions:

*80% of the rated voltage or less, Maximum operating tem-
perature -20 degree C or less

Extended useful lifetime, under specific operating conditions,
can be estimated from the chart.

*The useful lifetime is the time when cumulative failure rate
becomes 1%.

*Please note that the useful lifetime data is for reference
only and not guaranteed.

* “Room condition” Temperature: 15 to 35°C, Relative humidity:

Appendixes

Tape & Reel Dimensions
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> - F
D sl isames sl
L1 P
s

The dimension of paper tape

25 to 75%, Atmospheric pressure: 86 to 106kPa
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The dimension of plastic tape
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General Purpose Multilayer Ceramic Capacitors It'
4 to 100V (NPO, X7R, Y5V, X6S, X7S & X5R Dielectrics) mu |C0mpﬂ)

Size 0201 0402 0603 0805 1206 1210 1808 1812
Thickness L N,E S,H,X AH BT D, BT cJ,D G,P T Cc,D GK M D,F GK D,F G,K MU
1.05 15 1.5 1.9
Ao 0.4 £0.1 0.7 0.2 +03 +0.20 40.20 <18 +05 <2 <23 <3.05 <3.05 <3.05 <3.2 <2.50 <250 <3.90 <3.90 <39
Bo 0.7 £0.1 1.2+0.2 1.8+0.3 23 23 <27 35 <37 <4 <38 <38 <38 <4 <53 <53 <53 <53 <53
720, 2310, ss03 [ 25| 23 ) Iy : : ' : : : : : :
_ - - - — 0.23 — 0.23 0.23 0.23 0.23 0.23 0.23 0.25 0.25 0.25 0.25 0.25
T =055 =08 Stz =S =2 oq | T2 w01 | 001 0.1 £0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
0.44
Ko +0.05 - - - - <25 - <25 <25 <15 <2 <25q <32 <25 <25 <25 <25 <35
w 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 12.00 12.00 12.00 12.00 12403
+0.30 +0.30 +0.30 +0.30 +0.30 +0.30 +0.30 +0.30 +0.30 +0.30 +0.30 +0.30 +0.30 +0.30 +0.30 +0.30 +0.30 .
Po 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4401
+0.10 +0.10 +0.10 +0.10 +0.10 +0.10 +0.10 +0.10 +0.10 +0.10 +0.10 +0.10 +0.10 +0.10 +0.10 +0.10 +0.10 -
40 40 40 40 40 40
10xPo 40 0.1 40 +0.1 40 +0.2 +02 +0.2 +0.2 402 +0.2 402 40 +0.2 40 +0.2 40 £0.2 40 +0.2 40 +0.2 40 +0.2 40 0.2 40 +0.2 40 +0.2
P’I 2 +0.05 2 +0.05 4 +0.1 4 +0.1 4 +0.1 4 +0.1 4 +0.1 4 +0.1 4 +0.1 4 +0.1 4 +0.1 4 +0.1 4 +0.1 4 +0.1 4 +0.1 8+0.1 8 0.1 810.1
P 21005 | 21005 | 2:0.05 2 2 2 2 2 2 | 2:005 | 2005 | 2005 | 22005 | 2201 | 2201 | 2204 | 2201 | 2:0.1
2 : . . +0.05 +0.05 +0.05 +0.05 +0.05 +0.05 . : B . T T T T :
D 1.5 1.5 1.5 1.5 15 1.5 15 1.5 1.5 1.5 15 1.5 1.5 1.5 15 1.5 1.5 15
o +0.1/-0 +0.1/-0 +0.1/-0 +0.1/-0 | +0.1/-0 | +0.1/-0 | +0.1/-0 | +0.1/-0 | +0.1/-0 +0.1/-0 +0.1/-0 +0.1/-0 +0.1/-0 +0.1/-0 +0.1/-0 +0.1/-0 +0.1/-0 +0.1/-0
15 15 1.5 15 1.5
D1 - - - - - 1+0.1 - 1+0.1 1+0.1 1+0.1 1+0.1 1+0.1 1+0.1 +01 +0.1 +0.1 +01 +01
E 1.75 1.75 1.75 1.75 1.75 1.75 1.75 1.75 1.75 1.75 1.75 1.75 1.75 1.75 1.75 1.75 1.75 1.75
+0.1 +0.1 +0.1 +0.1 +0.1 +0.1 +0.1 +0.1 +0.1 +0.1 +0.1 +0.1 +0.1 +0.1 +0.1 0.1 +0.1 +0.1
F 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 35 3.5 3.5 35 3.5 5.5 55 55 5.5 55
+0.05 +0.05 +0.05 +0.05 +0.05 +0.05 +0.05 +0.05 +0.05 +0.05 +0.05 +0.05 +0.05 +0.1 +0.1 +0.1 +0.1 +0.1
Dimensions : Millimetres
Size 0201, 0402, 0603, 0805, 1206, 1210 1812
Reel size 7" 10" 13" 7"
4
CYTTETTN c 13 +0.5 13 £0.5 13 £0.5 13 £0.5
W1 10 1.5 10 1.5 10 1.5 12.4 +2.0/-0
A 178 +2 250 £2 330 +2 178 £2.0
N 60 +1.0/-0 50 min 50 min 60 +1.0/-0
- |l
w1
The dimension of reel
Constructions
No. Name NPO, X7R, X5R, X6S, X7S, Y5V
1 Ceramic material CaZrOs based BaTiOs based
2 Inner electrode Ni
3 Inner layer Cu
4 Termination | Middle layer Ni
5 Outer layer Sn
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General Purpose Multilayer Ceramic Capacitors
4 to 100V (NPO, X7R, Y5V, X6S, X7S & X5R Dielectrics)

multicompero

Storage and handling conditions

(1) To store products at 5°C to 40°C ambient temperature and 20 to 70%. related humidity conditions.
(2) The product is recommended to be used within one year after shipment. Check solderability in case of shelf life

extension is needed.
Cautions:

a. The corrosive gas reacts on the terminal electrodes of capacitors, and results in the poor solderability.
Do not store the capacitors in the ambience of corrosive gas (e.g., hydrogen sulfide, sulfur dioxide,

chlorine, ammonia gas etc.)

b. In corrosive atmosphere, solderability might be degraded, and silver migration might occur to cause low reliability.
c. Due to the dewing by rapid humidity change, or the photochemical change of the terminal electrode by

direct sunlight,the solderability and electrical performance may deteriorate. Do not store capacitors under

direct sunlight or dewing condition. To store products on the shelf and avoid exposure to moisture.

Recommended Soldering Conditions:

The lead-free termination MLCCs are not only to be used on SMT against lead-free solder paste, but also suitable against
lead-containing solder paste. If the optimized solder joint is requested, increasing soldering time, temperature and concentration

of N2 within oven are recommended.
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480 sec max. to Peak

o ] |

60~150 sec

1

Recommended reflow soldering profile for SMT
process with SnAgCu series solder paste.

Temperature (Deg.C.)

200

T
1
| 260C :
.  E—
\
150 *C/sec max|
47T/ sec max
| 120C \‘
/ \
Time
L ) F1~5 Secj Total contact time

Over 60sec at least by
natural cooling

Recommended wave soldering profile for SMT
process with SnAgCu series solder.

Important Notice : This data sheet and its contents (the “Information”) belong to the members of the AVNET group of companies (the “Group”) or are licensed to it. No licence is granted for
the use of it other than for information purposes in connection with the products to which it relates. No licence of any intellectual property rights is granted. The Information is subject to change
without notice and replaces all data sheets previously supplied. The Information supplied is believed to be accurate but the Group assumes no responsibility for its accuracy or completeness,
any error in or omission from it or for any use made of it. Users of this data sheet should check for themselves the Information and the suitability of the products for their purpose and not make
any assumptions based on information included or omitted. Liability for loss or damage resulting from any reliance on the Information or use of it (including liability resulting from negligence or
where the Group was aware of the possibility of such loss or damage arising) is excluded. This will not operate to limit or restrict the Group’s liability for death or personal injury resulting from its
negligence. Multicomp Pro is the registered trademark of Premier Farnell Limited 2019.
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