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Multilayer Ceramic Capacitors Approval Sh eet

APPROVAL SHEET

MULTILAYER CERAMIC CAPACITORS
General Purpose Series (4V to 100V)

0201 to 1812 Sizes

NPO, X7R, Y5V, X6S, X7S & X5R Dielectrics

Halogen Free & RoHS Compliance

*Contents in this sheet are subject to change without prior notice.
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1. 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.

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

. FEATURES . APPLICATIONS

2 3
a. Awide selection of sizes is available (0201 to 1812). a. For general digital circuit.
b b
c c
d

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

For telecommunication.

4. HOW TO ORDER

Size Dielectric Capacitance Tolerance Rated voltage Termination Packaging style
Inch (mm) N=NPO Two significant A=10.05pF 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 R is 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=15% 4R0=4 VDC
1812 (4532) O0R5=0.5pF K=+10% 6R3=6.3 VDC
1R0=1.0pF M=+20% 100=10 VDC
104=10x10" Z=-20/+80% 160=16 VDC
=100nF 250=25 VDC
500=50 VDC
101=100 VDC
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5. EXTERNAL DIMENSIONS

: Size Soldering
Outline Inch (mm) ‘ L (mm) W (mm) ‘ T (mm)/Symbol Method * Mg (mm)
01R5 (0402) 0.4+0.02 0.2+0.02 0.2+0.02 V R 0.10£0.03
0.6+0.03 0.3+0.03 0.3+0.03 0.1540.05
0201 (0603) 0.6+0.05* 0.3+0.05* 0.3+0.05" | L R
0.6+0.09" 0.3+0.09% 0.3+0.09" 0.15+0.1/-0.05
1.00£0.05 0.50+0.05 0.50:005 | N R 0.25
0402 (1005) 0.50+0.02/-0.05 | Q R
+0.05/-0.10
1.00+0.20 0.50+0.20 0.5+0.20 E R
L 1.60+0.10 0.80+0.10 0.80+0.07 S R/W
| |
I g
0603 (1608) |1.60+0.15/-0.10 | 0.80+0.15/-0.10 | 050:0.10 | H RIW 0.40+0.15
T 0.80+0.15/-0.10 X R/W
1.60£0.20"" 0.800.20" 0.840.20"
W 0.50+0.10 H R/W
o o
My My 2.00£0.15 1.25:0.10 060:0.10 |A| RIW
0.80+0.10 B R/W
Fig. 1 The outline of MLCC 0805 (2012) 0.50£0.20
1.254+0.10 D R
2.000.20 1.25:0.20 0851010 | T | RI/W
1.25$0.20 | R
0.80£0.10 | B | R/W
3.20+0.15
1.6040 15 0.95+0.10 C R
1.25+0.10 D R 0.60+0.20
1206 (3216) 1.1540.15 J R (0.5:0.25)
+
3.20+0.20 T
1.6040.20 1.60+0.20 G R
0.85+0.10 T R/W
3.20+0.30/-0.10 |1.60+0.30/-0.10 | 1:60+0.30/-0.10 | P R
0.95+0.10 C R
3.20+0.30 2.50+0.20 0.850.10 T R
1.25+0.10 D R
1210 (3225) 1.60+0.20 G R 0.75+0.25
3.20+0.40 2.50+0.30 2.00+0.20 K R
250030 |\, R
3.200.60" 2.50+0.50" 2.500.50"
1.25+0.10 D R
4.5040.40 0.75+0.25
1808 (4520) 2.03+0.25 1.4020.15 F R
(4.5+0.5/-0.3)** 1.60+0.20 G R (0.5+0.25)*
2.00+0.20 K R
1.2540.10 D R
4505040 | 202030 1.60:0.20 | G R 0.7540.25
1812 (4532) 2.00£0.20 K R
(4.5+0.5/-0.3)** (0.520.25)%*
3.9040.40 2.50+0.30 M R
2.80+0.30 U R
* R = Reflow soldering process ; W = Wave soldering process.
** For 1808_200V ~3kV, 1812_200V~3kV and safety certificated products.
*** For 1206_1000V ~3kV,1808_200V ~3kV, 1812_200V~3kV and safety certificated products.
#1 : For 0603/Cap=10uF or 0603/Cap=4.7uF(= 6.3V) or 0603/Cap>1uF(>10V) products.
#2 : For 0201/Cap=0.68uF products.
#3 : For 0201/Cap = 1uF products.
#4 : For 1210_100V: Cap > 1uF, 250V: Cap >0. 47uF, 400V~630V: Cap >0.22uF.
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Dielectric NPO X7R Y5V X5R X6S X7S
Size 0201, 0402, 0603, 0805, 1206, 1210, 1812
: 0.01uF to 100pF to 0.1yF to 1pF to
Capacitance range* 0.1pF to 0.1pF 100pF to 47uF H P " ’
v 100uF 220uF 100uF 100uF
Caps<5pF
A (+0.05pF), B (x0.1pF),
5 2%0-2555)F I (£5%), M (£20%) K (+10%) K (+10%) K (+10%)
Capacitance tolerance** pr<Cap<lU0pr: K (+10%), x ) * ) X ) * ,
C (+0.25pF), D (+0.5pF) (+10%) Z (-20/+80%) | M (x20%) M (+20%) M (+20%)
Cap=10pF: M (+20%)
F (£1%), G (+2%),
J (#5%), K (+10%)
Rated voltage (WVDC) 10V, 16V, 25V, 50V,100V 6.3V, 10V, 16V, 25V, 50V, 100V
DF(Tan 8)* Cap<30pF: Q2400+20C N
Cap=30pF: Q21000
Operating temperature -55 to +125C -2510 +85C | -551t0 +85T |-55 to +105T |-55 to +125T
Capacitance characteristic +30ppm +15% +30/-80% +15% +22% *22%
Termination Ni/Sn (lead-free termination)

#1: NPO, 0.1pF product only provide B tolerance; 0603NOR4 provide B&C tolerance; 0603NOR3 only provide 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, 25C at ambient temperature
X7R/X6S/X5R/X7S: Please refer to page 13 “Reliability test conditions and.-requirements” for detail.

Y5V: Apply 1.0+0.2Vrms, 1.0kHz+10%, at 20C ambient' temperature.

** Preconditioning for Class || MLCC: Perform a heat treatment at 150+10<C for 1 hour and then leave i n ambient condition for 24+2

hours before measurement.

Note 1:

X7R/X5R/X6S/X7S Y5V

Rated [D.F.= [Exception of D.F. = Rated vol. |D.F. = |Exception of D.F.=

vol. —70 = . = . > . -

~50v —5% =7% 0603 =0.1pF; 0805=0.47uF; 1206 =4.7uF; TT series|

=3% [1206=0.47uF =12.5%|1210=6.8uF

>100V[<2.5% [=5% |0805>0.1uF;0603 > 0.068uF;1206>1F;1210=2.2uF;TT S S5 =YL e

= K = N = :

<10% [0805>0.22uF;1210=>3.3uF =% | 06— 14 fzio:;ﬁp# K U805 20.5U%
=3% [0201(50V); 0603 >0.047pF; 0805 = 0.181iF;1206= 0.47uF 2R\ =5% o 0402=0.068/F-0603 = 0. 47JF- 1206=4.73F.

Lov 1250, [£5% [0201=0.01uF; 1210=4.7pF = 1210 = 220F; TT series

B —109 |0402=0.012F;0603>0.1uF; 0805= 1uF;1206 =2.2uF; 16V <795 |[=9% |0402=0.068uF; 0603 =0.68uF

= 0 1210=10uF; TT series (C<1.0pF) |~ =12.5%|0402 =0.22uF

sy [|<3.5% [<10% [0603=1uF;080522.2uF;1206=2.2uF;1210 = 10uF (1ng0 =% |=125% fl’gfl’gfg-ZZPFF?1088102?%437-3EF?T1T206%10“F?

=1.0p =22WF; =47yF,; TT series

<50 . z . =
=5% [0201=0.01uF;0805= 1uF; 1210=10uF 0V —12.5%=20% |0402=0.47)F
=7% 0603=0.33uF; 1206 =4.7uF 6.3V <=20% |--- -

25V |=3.5% — 109 [0201=0.1uF;0402>0.10uF&(0402/X7R = 0.056uF); TT ser|
=" 10603=0.47uF; 0805=2.2uF;1206 = 6.8uF; 1210= 22uF
=12.5%0402>0.47uF
—5o  |0201=0.01uF;0402=0.033pF;0603 = 0.15pF;

v =350 °  |0805=0.68uF;1206=2.2uF;1210=4.7uF

=S —10% |0201=0.1uF(0201/X7R =0.022F); 0402= 0.22uF; 0603 =
° |1206=4.7uF; 1210=22uF; TT series

< 10% 0201 =0.012uF;0402=0.33uF(0402/X7R = 0.22uF); TT series

10V <5% - ° 0603 =0.33pF; 0805=2.2uF;1206 = 2.2uF;1210=22uF:01R5
=15% [0201>0.1uF; 0402=1uF
1595 |0201=0.10F;0402 = 14F;0603 = 10uF; 0805 = 4.7WF;

6.3V [|<10% | 1206 =47yF :1210=100yuF; TT series
=20% [0402=2.2uF

v =15% |-
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7. CAPACITANCE RANGE

7-1. NPO Dielectric 0201, 0402, 0603, 0805 Sizes
DIELECTRIC
SIZE

RATED VOLTAGE

(VDC)
0.1pF (OR1)
0.2pF (0R2)
0.3pF (0R3)
0.4pF (0R4)
0.5pF (OR5)
0.6pF (OR6)
0.7pF (0R7)
0.8pF (OR8)
0.9pF (OR9)
1.0pF (1R0)
1.2pF (1R2)
1.5pF (1R5)
1.8pF (1R8)
2.0pF (2R0)
2.2pF (2R2)
2.7pF (2R7)
3.0pF (3R0)
3.3pF (3R3)
3.9pF (3R9)
4.0pF (4R0)
4.7pF (4R7)
5.0pF (5R0)
5.6pF (5R6)
6.0pF (6R0)
6.8pF (6R8)
7.0pF (7R0)
8.0pF (8RO)
8.2pF (8R2)
9.0pF (9R0)
10pF (100)
12pF (120)
15pF (150)
18pF (180)
22pF (220)
27pF (270)
33pF (330)
39pF (390)
47pF (470)
56pF (560)
68pF (680)
82pF (820)
100pF (101)
120pF (121)
150pF (151)
180pF (181)
220pF (221)
270pF (271)
330pF (331)
390pF (391)
470pF (471)
560pF (561)
680pF (681)
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) X* | OX* | X+
4,700pF (472) X* | OX* | X*
5,600pF (562) X* | OX* | X+
6,800pF (682) X* | OX* | X*
8,200pF (822) X OX* | X+
0.010uF (103) X* | OX*| X+
0.012uF (123) ™ | T | T*| T*
0.015uF (153) ™ | T T*| T*
0.018uF (183) D*  D*| D*| D*
0.022uF (223) D*  D*| D*| D*
1. The letter in cell is expressed the symbol of product thickness.

2. The letter in cell with “ * " mark is expressed capacitance tolerance “J” (+5%) only.

3. For more information about products with special capacitance or other data, please contact WTC local representative.

Capacitance
rrrrrrrrrrrrrrrjirrrrrjrrrrrrrrrr\rrrrrjrrrrrrrrrrrrrrrrrrrrrirrrrr

Lt Lo Lttt o o | | | Y | Y s st Y | o ¥ | s Y vt st ot s st Y | Y o | | st | s Y o
Lt Lo Lttt s | | Y | Y s Y | | ¥ | s Y o st o st Y ot s o s | | st | s o o |

2Z2zZi2zZ222zZz2zZ2Zz22Z22Z2222222 2222222222222 2Z2222222

Lt Lo |
2Z1Z22Z22zZZ22Z22zZ2222222222Z2Z2222222Z222222222222222222222222222

2ZZ2Z2zZZ2zZ22zZ2Z2Z222222222222Z22222222222222222222222222222
2ZZ2Z22ZZ22Z22Z2Zi222Z22222Z2222Z2222Z222222222222222222222222222
212222222222 2|122 222222222 2Z2222222222222222Z22Z2Z22Z2221222222Z22222

*| 7ok

X|X[XIX|XX|0 ||| ||| | KT D V| ||V VNIV WVWV VKN NOnnnnnnnnnnnnnnnnnn

XXX XX X|0 ||| ||| || | N N W N | |V | W WDV NV NN nNnnnnnnInnnnnnnn

X|X[XIX|XX|0 ||| || | NN W WV VN VWOV NN nKnnnnnnnnnnnnnnnnn

>)<e>§>)<e>§>)<e>§><><><><><><U'J(/)U'JU)U’J(/7(/7U'J(/)U'J(/)U'JU'J(/)U'JU)U'J(/7(/7U'J(/)U'J(/)U'JU'J(/)U'JU)(DU)U)(DU)(DU)U’JU’JU)(DU)(DU)U)(DU)(DU)U’JUJU)(DU)
XX || | N | | | | N KV VK VW W K W WK KKK
0O|0|0|0|0|0|0|0|| 0| ®M|0m|I|(W|W W W > 3> 3>3>|3> >|> > > >| > > > > 2> >3 > > > > > > > > > > > > > 3> > > > > > > > > > > (>
0|0|0|0|0|0|0|0|I|I|m|m|m 000|003 3> >3 > >>> 3> > > > > > 3>| > > B> > > > > > > > > > > >3 > > > > > > 3> > > > > >
0O|0|0|0|0|0|0|0|| 0| ®|®m|I|W|W W W > 3> 3>3>|3> >|> > > >| > > > > 2> >3 > > > > > > > > > > > > > > > > > > > > > > > > >
0O|0|0|0|0|0|0|0|| 0| ®|®|I|(W|W W W > 3> 3>3>3> >|> > > >| > > > > 2> 3> > > > > > > > > > > > > > > > > > > > > > > > > >
O|0|0|0|0(0|m|m|m|m(m|m| W W W|W(3>|3>| > > > 3> > > > >33 > > > > > > > > > > > > > > > > > > > > > > > > > > > > > > >
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7-1. NPO Dielectric 1206, 1210, 1812 Sizes
DIELECTRIC
SIZE 1812

RATED VOLTAGE
(VDC)

1.0pF (1R0)
1.2pF (1R2)| B
1.5pF (1R5)| B
1.8pF (1R8)| B
2.2pF (2R2)| B
2.7pF (2R7)| B
3.3pF (3R3)| B
3.9pF (3R9)| B
4.7pF (4R7)| B
5.6pF (5R6)| B
6.8pF (6R8)| B
8.2pF (8R2)| B
10pF (100)| B
12pF (120)] B
15pF (150)| B
18pF (180)| B
22pF (220)| B
27pF (270)] B
33pF (330)] B
39pF (390)| B
47pF (470)| B
56pF (560)| B
68pF (680)| B
82pF (820)| B
100pF (101)| B
120pF (121)| B
150pF (151) B
180pF (181)| B
220pF (221)] B
B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

C

D

D

)

p

p

p

p

p

p

100 16 25 50 | 100

270pF (271)
330pF (331)
390pF (391)
470pF (471)
560pF (561)
680pF (681)
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)
5,600pF (562)
6,800pF (682)
8,200pF (822)
0.010uF (103)
0.012uF (123)
0.015uF (153)
0.018uF (183)
0.022uF (223)
0.027uF (273)
0.033uF (333)
0.039uF (393)
0.047uF (473) J* J* J* J*
0.056uF (563)[ J* J* J* J*
0.068uF (683) G* G* G* G*
0.082uF (823)] G* G* G* G*
0.1uF (104) G* G* G* G*
1. The letter in cell is expressed the symbol of product thickness.
2. The letter in cell with “ * " mark is expressed capacitance tolerance “J” (+5%) only.

3. For more information about products with special capacitance or other data, please contact WTC local representative.

Capacitance

peAncAncAncinvincinv] (whloR{@RlveRiveRivsRiveRivsRiveRivsRiveRivcl losifiseRlovRiveRive RiveRiveRlveRioeRlvsRiveNivsl lveRivsRiveRiveRlvsRioeRivsN{veRivsRiveRiveRivel (ovRiveiiveRiveR{veRivsRiveRiveRivsRiosRlvsh{ve]
peAnvinvinvl (AloN(@NlesRiveRivsRiveliveRlvsRiveRlvsMived (veNiveRiocRiveRiveRlvsRiveRiveRiveRivsRHlveRive] [vsRiveRlvsEiveRivsNiveRioeRlveRioeRivsN{veRivsh velivsRiveRiveRlvsRioeRlvsH{veRivs RiveRiveRlve)

ARIR|IR XX OQOOOOOO0000O0COO0QOO0O0000000I00NO000I00000O0[0[0nI0
ARIRIR XX OQOOOOOO0O00OOOCOOOO0O0O00000O00INO0000000O000nI0
ARIR|IR XX OQOOOOO0O0O0O0OOO00OONOOO00000OO00NO000I00000O0[0[0nI0
ARIR|IZ XX QOQOOOOO0O000O0OO0O0000OO0O0IO0O00000000NO00nI000n00O0[0[0nIn
ARIR|IZ XX OQOOOOOO000OO0O0O0000OO0O0IO0O0O000000DO0O00nI000n0n0O0[0[0nIn
Eardidr<atdiviiviiviiviiviiviivliviivliviivliviivliviivliviivlivivliviivliviiviiviivliviivliviivlivlvllvlivliviivliviivlivliviivlivlivl ]
e didr<atdiviiviiviiviiviiviiviiviivliviivliviivliviiviiviivliv]vliviivliviivliviivliviiviiviivliv]vllvlivliviivliviivlivliviiviivlivl ]
Y EIEqEdIviiviiviiviivliv] wiiviiviivliviiviiviivlivliviiviivl vlivliviiviivliviiviivliviivliviiv] vliviiviivlivlivliviiviivliviiviie) v)
e didr<atdiviiviiviiviiviiviviiviivliviivliviivliviiviiviivlivivliviivlivilvliviivliviivliviivlivlvllvlivliviivlivlivlivliviiviivlvl ]
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7-2. X7R Dielectric 0201, 0402, 0603, 0805 Sizes
DIELECTRIC
SIZE

RATED VOLTAGE
(VDC)
100pF (101)
120pF (121)
150pF (151)
180pF (181)
220pF (221)
270pF (271)
330pF (331)
390pF (391)
470pF (471)
560pF (561)
680pF (681)
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)
5,600pF (562)
6,800pF (682)
8,200pF (822)
0.010uF (103)
0.012uF (123)
0.015uF (153)
0.018uF (183)
0.022uF (223) L | L
0.027uF (273)
0.033uF (333)
0.039uF (393)
0.047uF (473)
0.056uF (563)
0.068uF (683)
0.082uF (823)
0.10pF (104) N
0.12uF (124)
0.15uF (154)
0.18uF (184)
0.22uF (224) N N/ N|N
0.27uF (274)
0.33uF (334)
0.39uF (394)
0.47uF (474) N | N
0.56uF (564)
0.68uF (684)
0.82uF (824)
1.0pF (105) N
1.5pF (155)
2.2uF (225) X
3.3uF (335)
4.7uF (475) X | | |
6.8uF (685)
10uF (106) I (.
22UF (226)
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.

6.3 10 | 16

| e | i i | | | i |
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Capacitance
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7-2. X7R Dielectric 1206, 1210, 1812 Sizes
DIELECTRIC
SIZE

RATED VOLTAGE
(VDC)
100pF (101)
120pF (121)
150pF (151)
180pF (181)
220pF (221)
270pF (271)
330pF (331)
390pF (391)
470pF (471)
560pF (561)
680pF (681)
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)
5,600pF (562)
6,800pF (682)
8,200pF (822)
0.010uF (103)
0.012uF (123)
0.015uF (153)
0.018uF (183)
0.022uF (223)
0.027uF (273)
0.033uF (333)
0.039uF (393)
0.047uF (473)
0.056uF (563)
0.068uF (683)
0.082uF (823)
0.10uF (104)
0.12uF (124)
0.15uF (154)
0.18uF (184)
0.22uF (224)
0.27uF (274)
0.33uF (334)
0.39uF (394)
0.47uF (474)
0.56uF (564)
0.68uF (684)
0.82uF (824)
1.0uF (105)
1.5uF (155) J
2.2uF (225)[ J
3.3uF (335)
4.7uF (475)| P
6.8uUF (685)
10uF (106)| P
22uF (226)| P
47uF (476) M M
100uF (107)
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.

6.3

Capacitance
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V(O TOOOOO OO 0|0 0 w|t|to|w o W W 0|t |te W 0| 00(0o|to oo o | |0d(oo|co|to || |0 |0 |0 || W

SoOoooo0O000oO0000000000000000000000n0n00n0n0n0n[;
lvlivliviiviiviiviiviivliviiviiviiv]viiviiviivliviiviivilvllviiviiviiv] wilvllvliviivlivlvlivlivilvlivliv)(w)
lvilviliviiviiviiviiviiviiviivilvliv]viiviiviivliviivllvilvllviiviivliv) wilwllvliviivlivlvllvllvllvliviiv) w)
oo oogooo0000U00000000|00|0|00000|0|0|00|0|0|0|0
il diviiviiviiviivliviiviiviiv]viiviiviivliviiviivilvllviiviivliv) wilvllviiviivlivlvlivlivllvliviiv)(w)

SEARAFARAREZZIZOOOOOOOOOOOCOOOO0OOODOIOOO0NOINONOO0NIN0N|IN
P PP FSF N viiviivliviivliviiv] vlivlivliviiviivliviiviivlivliviiv] vlivliviivliviivlvliviivlivlivliv] v}

o
T

e AR ATy T (R R N (@R (O N QRGN (@R (@N{ve] [vsRlveRive RlvsRiveRlvsH{veRivs RlveRive HlveRiovR [val{veRlvsNiveRivsRiveRive RlveRiosRlvsM{vsRlvsh [veRivsRiveRivsRlveR{veRlveR{veRlvsRiveRivs]
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7-3. Y5V Dielectric 0402, 0603, 0805 Sizes
DIELECTRIC
SIZE

RATED VOLTAGE
(VDC)

0.010uF (103)
0.015uF (153)
0.022pF (223)
0.033uF (333)
0.047uF (473)
0.068uF (683)
0.10uF (104)
0.15uF (154)
0.22uF (224)
0.33uF (334)
0.47uF (474)
0.68uF (684)
1.0uF (105)[ N
1.5uF (155)
2.2uF (225) S
3.3uF (335)
4.7uF (475) X
6.8uF (685)
10uF (106) |
22uF (226) |
1. The letter in cell is expressed the symbol of product thickness.
2. For more information about products with special capacitance-or other data; please contact WTC local representative.

6.3

z2zZ222

zzzz2z22z22
[esBivsRiesRivsRiveRivsRlvs]

zzzzIZ2zz2z22z222
zzzzIZ2zz2zZ2222
XIXnnnownonown|nvon|n

zzZ2Z2Z2

Capacitance
XX n|nunn|nnlnnnlnn

XIXIXnnwnlnlunlnlnnowow
O0|m®m>>> > > > > > >
O0|m®m>>|> > > > > > >

=

E | NE

nnnunnunnninnnlnoun|nun

x
U000 wwww>>|>> D> > > > >

x

——— |00 00 |W|w®m®m>>>>>>>>>

7-3. Y5V Dielectric 1206, 1210, 1812 Sizes

DIELECTRIC
SIZE
RATED VOLTAGE
(VDC)
0.010uF (103)
0.015uF (153)
0.022uF (223)
0.033uF (333)
0.047uF (473)
0.068uF (683)
0.10uF (104)
0.15uF (154)
0.22uF (224)
0.33uF (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)
47uF (476)| P K
100uF (107) M
1. The letter in cell is expressed the symbol of product thickness.
2. For more information about products with special capacitance or other data, please contact WTC local representative.

6.3

O |0 |0 |0 |0 0|0 |00 |0 |00 |0 |00 | tO
(Q@R{@) [veRlosRiveRlvsRiveRivsNive)
elelelelielieoloN o) eN(P]
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O00n0n000nIn

Capacitance
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®

oliviivi(oleol el o} et @) (@]
0000000000 |0|0|0
00|00 0000|0|0|0|0|0
0000000000 |0|0|0
A0|0|0000|0|0|0|0|0|0

o
X ®

R ARV (ST (@ R (@ R(@RlveR{veRlvosRiveRivoch [veRivsRlveR{osRlvs v Rlvs]
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7-4. X5R Dielectric 0201, 0402, 0603, 0805, 1206, 1 210 Sizes

Dielectric
Size
Rated Voltage (VDC) 6.3
100pF (101)
120pF (121)
150pF (151)
180pF (181)
220pF (221)
270pF (271)
330pF (331)
390pF (391)
470pF (471)
560pF (561)
680pF (681)
820pF (821)
1,000pF (102)
1,500pF (152)
2,200pF (222)
2,700pF (272)
3,300pF (332)
4,700pF (472)
6,800pF (682)
0.010uF (103)
0.015uF (153)
0.022uF (223)
0.027uF (273)
0.033uF (333)
0.039uF (393)
0.047uF (473)
0.056uF (563)
0.068uF (683)
0.082uF (823)
0.10pF (104)
0.15puF (154)
0.22uF (224)| L
0.27uF (274)
0.33uF (334)] L*
0.39uF (394)
0.47uF (474)] L N
0.68uF (684) N N
0.82uF (824)
1.0puF (105)] L* L* L* N/E _N/E | N N E
1.5pF (155)
2.2UF (225)| L* L* N N E E
3.3uF (335)
4.7TuF (475) E E E*
6.8uF (685)
10uF (106) E* | E* E* X
22uF (226) X*
A7uF (476) X*

| i i i i | | | i | i o

| i e | e | | e o o | | i i | i i
- e

Capacitance
rrrrrrrrrrr|\\rr-\rjrrrr\rC||\r|r-

| o | | i i | i i |

,_
zZzZiZzzZ2 222
Z2ZzZlZ2zz22z|2
ZZzZlZ22z2z2zZ222zZ22
2 Z2|(2

L*

zZ
zZ
x
XX XXX X X [ X
XX XX XX X [ X
XX XXX XXX
X

XX XXX XXX

XXX

X*

%P5 X

Dielectric
Size

Rated Voltage (VDC)
1.0uF (105)

1.5uF (155) |
2.2uF (225) |
|
|

xR

3.3uF (335)
4.7uF (475)
6.8uF (685)
10uF (106) I I I I I
22uF (226) [ I* I* I*
A7uF (476) I* I*

100uF (107)| I* I*

220uF (227) P* 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.

—|==|-lo
—|==|-lo
—|=—=|-lo
TV TV« @
T T T

)

x

x

~

Capacitance
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*

*

*
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7-5. X6S Dielectric 0201, 0402, 0603, 0805, 1206, 1 210 Sizes

Dielectric

Size
Rated Voltage (VDC) 6.3| 10|16 |25 6.3| 10 |16 | 25 . 16 |25 4 (6.3[{10|16|25|50 6.3|10 (16|25 |50 6.3|10 |16 | 25| 50
0.10pF (104)[ L | L | L |L

0.15pF (154)
0.22uF (224)( L | L*
0.33pF (334)
0.47uF (474) E
0.68uF (684)
1.0uF (105)f L* E E E|E
1.5pF (155)
2.2uF (225) E E|E X | X
3.3uF (335)
4.7TuF (475) X | X | X|X I |1
6.8uF (685)
10pF (106) E* X* | X* | X* EEEEEEEN P
22uF (226) X* | X* x| 1* ] Ix P |P* P M
47uF (476) I*I* P M M| M
100pF (107) 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.

Capacitance

7-6. X7S Dielectric 0402, 0603, 0805, 1206, 1210 Si zes

Dielectric

Size
Rated Voltage (VDC) 6.3
1.0pF (105) E |

1.5puF (155)
22uF (225)| E E X | X
3.3uF (335)
4.7uF (475) X | X
6.8uF (685)
10uF (106) [ |
22uF (226) p*
47uF (476) pP*

100uF (107) 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.

Capacitance
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8. PACKAGING STYLE AND QUANTITY

rSA

Approval Sh eet

. . Paper tape
Size Thickness (mm)/Symbol
7" reel 13" reel LCE] 13" reel
0.30+0.03 L 15,000 70,000 - -
0201 (0603) 0.30+0.05 L 15,000 - - -
0.30+0.09 L 15,000 - - -
0.50+0.05 N 10,000 50,000 - -
0402 (1005) 0.50+0.02/-0.05 Q 10,000 50,000 - -
0.50+0.20 E 10,000 - - -
0.50+0.10 H 4,000 - - -
0603 (1608) 0.80+0.07 S 4,000 15,000 - -
0.80+0.15/-0.10 X 4,000 15,000 - -
0.50+0.10 H 4,000 15,000 - -
0.60+0.10 A 4,000 15,000 - -
0.80+0.10 B 4,000 15,000 - -
T (on) 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
0.80+0.10 B 4,000 15,000 - -
0.85+0.10 T 4,000 15,000 - -
0.95+0.10 Cc - - 3,000 10,000
1206 (3216) 1.15+0.15 J - - 3,000 10,000
1.25+0.10 D - - 3,000 10,000
1.60+0.20 G - - 2,000 10,000
1.60+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
1.25+0.10 D - - 3,000 10,000
1D (22 1.60+0.20 G - - 2,000 -
2.00+0.20 K - - 1,000 6,000
2.50+0.30 M - - 1,000 6,000
1.25+0.10 D - - 2,000 10,000
1.10+0.15 F - - 2,000 10,000
LT () 1.60+0.20 G - - 2,000 8,000
2.00+0.20 K = - 1,000 6,000
1.25+0.10 D - - 1,000 5,000
1.60+0.20 G - - 1,000 -
1812 (4532) 2.00+0.20 K - - 1,000 -
2.50+0.30 M - - 500 3,000
2.80+0.30 U - - 500 -
Unit: pieces
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Approval Sh eet

9. 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 Class I: (NPO) * Shall not exceed the limits given in the detailed spec.
3. |opF = 1000pF, 1.00.2Vrms > IMHz+10% NPO: Cap=30pF, Q=1000; Cap<30pF,Q2400+20C
>1000pF, 1.0£0.2Vrms > 1KHz+10% X7R X5R.X6S.X7S:
Dissipation . . . . .
( ps Class II: (X7R, X7E, X6S, X5R,X7S,Y5V) Rated |D.F.= [Exception of D.F. =
Factor) C=10pF, 1.0£0.2Vrms > 1KHz+10% ** ol.
C>10pF, 0.5+0.2Vrms > 120Hz+20% =3% 1206 =0.47uF
>100V|<2.5% [=5% 0805 >0.1uF,0603 = 0.068LF;1206>1QF;1210=2.2uF;TT S
=10% {0805>0.22uF;1210=3.3uF
** Test condition: 0.5+£0.2Vrms > 1IKHz+10% =3% [0201(50V); 0603=0.047pF; 0805=0.18uF;1206=0.47uF
X7R: S0V <2.5% =5% [0201=0.01uF; 1210=4.7uF
0805=106(6.3V), 0603/475(6.3V) - —10% [0402=0.01214F;0603>0.1uF; 0805 = 1uF;1206 =2 2yF;
X5R: — 1210=10pF; TT series
0402=475 (6.3V,16V), 04022225(10\/)' =5% 0201 = 0.01uF;0805= 1uF; 1210 = 10uF
= -
0603=106 (6.3V,10V), bsv |=a.50 ——Toz0r= 8'33;0’;02205 5 ib7|.lulf&(0402/X7R =0.0560F); 71 ser
TT18X=475(10V) , TT15X series =10% 10603 0.474F; 0805 =2.2F;1206 > 6.8uF; 1210 > 224F
X6S: w1 = 12.5%]0402 = 0.47|IF
0201=104 (6.3V,10V ), s |0201=001)F;0402=0.0330F,0603 = 0. 160F;
0402 =225 (6.3V), L6V ~35% =270 0805=0.68uF;1206=2.2 F;1210=4.7uF
0402/475 (10V), 0603/106 (6.3V), - ~10% 0201 =0.1uF(0201/X7R =0.022uF); 0402= 0.22uF;
X7S: — 0603 = 0.68uF;0805=2.2uF;1206 =4.7uF; 1210=22uF; TT]
0402/225(6.3V) <10% 0201% 01 2p|-:;0402\§ 0.33HF(040?/X7R %O.ZZHF); TT'SGI’ieS
hov - [<5% 0603 = 0.33F; 0805 2.2)F ;1206 = 2.2)F ;1210 = 22uF:01R5
. =15% [0201=0.1yF; 0402=1uF
#1 Excluding .
0201=0.1uF;0402 = 1uF;0603 = 10uF; 0805=4.7F;
. 0,
X5R/0201/105(6.3V);225(10V), 6.3v  [=10% |52°% |1206=47yF 11210 100uF, TT series
X6S/0201/104(10V) =20% [0402=2.2uF
(1.0+£0.2Vrms - 1KHz+10%) IV =15% |-- -
o Y5V:
*Before initial measurement (Class Il only): [Rzieqvol. ID.E = Exception of D.F. =
To apply de-aging at 150C for 1hr then set _cop | =7% |0603=0.14F; 0805=0.47F; 1206 =4.7yF; TT series
for 24+2 hrs at room temp. =50V =5% =12.5%|1210= 6.84F
35V =7% |-
Z7% 040220.047|.|F;0(§03?:’0.lpF; 0805=0.33pF;
25v ~5% lZOGfluF, 121:0/;4.\7>uF . _ '
<9% (;gggi(z).zO(Sgp_ll-:_l,-OGO.l?v:0.47|.|F, 1206 =4.7uF;
=22k series
16V =7% =9% 0402 =0.068uF; 0603=0.68uF
(C<1.0pF) |~ =12.5%|0402=0.22uF
16V ~9% <12.5% 0603=2.2uF; 0805=3.3uF;1206 = 10pF;
(C=1.0uF) ~ 1210=22uF; 1812 =47uF; TT series
10V =12.5%| =20% {0402 =0.47uF
6.3V =20% |--=
4, [Dielectric * To apply voltage (100V) 250%. * No-evidence'of damage or flash over during test.
Strength * Duration: 1 to 5 sec.
* Charge and discharge current less than
50mA.
5. |insulation To apply rated voltage for MAX. 120sec. 10GQ or RxC =500Q-F whichever is smaller.
Resistance Class Il (X7R, X7E, X5R,X6S,X7S,Y5V:)

. - .
TBefore initial measurement (Class Il only): Rated voltage IInsu_Iatlon
0 apply de-aging at 150C for 1hr then set Resistance
for 24+2 hrs at room temp. 100V: All X7R
50V:0402>0.0114F;06032 14F;08052 1UF;120624. 7uF;121024. 7uF
35V:080522.2uF; 1206 > 2.2UF;1210 > 10uF
PEV.0407= 11F,0603=2 211F 080522, 21F, 1 206= LOpF . 1210 L0NF. oeaor .
16V: 020120.114F,040220.221F;0603=1F; hichever is
080522.214F;1206210pF; 1210247 F smaller.
10V:0201247nF;040220.47uF;060320.47uF;080522.2uF;
120624.7uF;1210247uF
6.3V ; 4V ; TT series; Size21812
Rated voltage Ig:gilstg%r:; a
IAIl X6S items, All X7S items
100V: 121023.3uF
50V: 040220.111F; 060322.2uF; 0805210UF;1206210uF
35V: 060321F;
D5V: 020120.1UF; 040222.2F;0603210uF; 08052100F;1206222F  |RxC =50 Q-F.
16V: 0603210uF; 0402=1pF; 020120.22uF
[10V: 0201>0.1p1F; 0402211F; 0603210pF; 08052471F; TT121>4. 7uF
6.3V: 020120.1puF; 0603>4.7uF; 0805247uF;1206210uF; TT15>1.0uF
4\V:0603222uF; 0805247uF; 12062100uF
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No. Item Test Condition Requirements
6. |Temperature With no electrical load.
Coefficient Les Operating Temp T.C. Capacitance Change
NPO -55~125T at 25C NPO \Within 30 <
X7R -55-125T at 25T fthin £5ppm
X7S -55 ~ 125C at 25T X7R Within £15%
X5R -55~ 85T at 25T X7S Within £22%
X6S -55~105C at 25C X5R Within £15%
Y5V -25~ 85T at 20T X6S Within +22%
*Before initial measurement (Class Il only): V5V \Within +30%/-80%
To apply de-aging at 150 for 1hr then set for 24+ 2 hrs
at room temp.
* Measurement voltage for Class II:
01005 0201
Cap=<0.01uF: 0.5V Cap<0.1pF:1V
Cap>0.01pF: 0.2V 0.1uF<Cap<1pF: 0.2V
Cap21pF: 0.1V
0402 0603
Cap<1lpF: 1V CapsipF: 1V
Cap=1yF: 0.5V 1uF<Caps4.7uF: 0.5V
1pF<Cap<10uF: 0.2V Cap>4.7pF: 0.2V
Cap=10pF: 0.1V
0805 1206/1210
Cap<10pF: 1V Caps10pF: 1V
Cap=10pF: 0.5V 10pF<Cap<100uF: 0.5V
Cap>10pF: 0.2V Cap>100pF: 0.2V
7. |Adhesive Strength * Pressurizing force : *No remarkable damage or removal of the terminations.
of Termination 1N (0201) and 5N (£0603) and, 10N'(>0603)
* Test time: 10+1 sec.
8. |Vibration Resistance :* Vibration frequency: 1055'Hz/min. * No remarkable damage.
* R .
Total gmplltude. Lpmm . * Cap change and Q/D.F.: To meet initial spec.
* Test time: 6 hrs. (Two hrs each in three mutually
perpendicular directions:)
*Before initial measurement (Class Il only):
To apply de-aging at 150 for 1hr then set for 24+ 2 hrs
at room temp.
*Cap./DF(Q) Measurement to be made after de-aging-at
150 for 1hr then set for 24+2 hrs at room temp.
9. |Solderability * Solder temperature: 235+5C 95% min. coverage of all metalized area.
* Dipping time: 2+0.5 sec.
10. |Bending Test * The middle part of substrate shall be pressurized by * No remarkable damage.
means of the pressurizing rod at a rate of about 1 mm per:* Cap change :
second until the deflection becomes 1 mm and thenthe  NPO: within +5% or 0.5pF whichever is larger
pressure shall be maintained for 51 sec. X7R; X5R, X6S, X7S: within +12.5%
*Before initial measurement (Class I1l'only): Y5V: within +30%
To apply de-aging at 150C for 1hr then set for 24+ 2 hrs . (ig capacitance change means the change of capacitance under
at room temp. . specified flexure of substrate from the capacitance measured before
* Measurement to be made after keeping at room temp. th
e test.)
for 2442 hrs.
11. |Resistance to * Solder temperature: 260+5T * No remarkable damage.
e
Soldering Heat Dlpplng_tlme. 10+1 sec . . * Cap change:
* Preheating: 120 to 150<C for 1 minute before imme rse
the capacitor in a eutectic solder. NPO: within +2.5% or 0.25pF whichever is larger
*Before initial measurement (Class Il only): To apply X7R, X5R, X6S, X7S: within £7.5%
de-aging at 150 for 1hr then set for 2442 hrs at room Y5V: within £20%
temp. . ) ! . i ’
*Cap. / DF(Q) / |.R. Measurement to be made after Q/D.F, L.R. and -dle|ECtI'IC strength: To meet initial requirements.
de-aging at 150C for 1hr then set for 24+2 hrs at room " 25% max. leaching on each edge.
temp.
12. |Temperature Cycle  :* Conduct the five cycles according to the temperatures * No remarkable damage.

and time.

Step Temp. (T) Time (min.)
1 [Min. operating temp. +0/-3 3043
2 |Room temp. 2~3
3 |Max. operating temp. +3/-0  |30+3
4 |Room temp. 2~3

*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 for 1hr then set for 2442 hrs at room
temp.

* Cap change :
NPO: within +2.5% or 0.25pF whichever is larger
X7R, X5R, X6S, X7S: within +7.5%
Y5V: within +20%
* Q/D.F., I.R. and dielectric strength: To meet initial requirements.
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No.

Item

Test Condition

Requirements

13.

Humidity (Damp
Heat) Steady State

*Test temp.: 40+2T
*Humidity: 90~95%RH

*Test time: 500+24/-0hrs.

*Before initial measurement (Class Il
only): To apply de-aging at 150C for
1hr then set for 24+2 hrs at room temp.
* Cap. / DF(Q) / I.R. Measurement to be
made after de-aging at 150C for 1hr
then set for 24+2 hrs at room temp.

* 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%,;

TTs

eries & C= 1uF,within +25%

**10V: 0603=4.7uF;0402 = 1uF;0201 = 0.1yF, within +25%;
Y5V: 210V, within £30%; = 6.3V, within +30/-40%

* Q/D.F. value:
NPO: More than 30pF Q2350, 10pF<C<30pF, Q2275+2.5C

Less than 10pF Q=200+10C

X7R, X5R, X6S, X7S:

Rated JD.F. = lException of D.F. =
=6% [1206=0.47uF
=100§=3% [=7.5%0805>0.1uF, 0603=0.068uF, 1206>1uF;1210=2.2uF;TT se
= 20% 0805 >0.22uF;1210=> 3.3uF
[=6% 0201(50V);0603=0.047pF; 0805=0.18uF; 1206=0.47uF
=50v [=<3% |=10%]0201=0.01uF;1210=4.7pF
<209 [0402=0.012yF; 0603>0.1pF; 0805= 1pF; 1206 =2.2uF;
_ 1210=10uF; TT series
35V |=5% [=20% [0603=1uF;080522.2uF;1206=2.2uF;1210=10uF
[=10%]0201=0.01pF;0805= 1uF; 1210= 10uF
|=14% 0603 = 0.33uF;1206 =4.7uF
25V |=5% ~15% 0201=0.1uF;0402=0.10uF&(0402/X7R =0.056uF); TT serie:
_ 0603=0.47uF:0805=2.2uF:1206=6.8uF:1210 =22F
=20% [0402=0.47uF
=10% 0603 =0.15uF;0805=0.68UF;1206 = 2.2uF;1210=4.7yF
16V [=5% 2150 0201 =0.01pF(0201/X7R = 0.022uF);0402=0.033uF;
~ 0603 >0.68uF;0805=2.2uF:1206 =4 7uF; 1210=22uF: TT s{
<1504 [0201= 0.012uF; 0402=0.33pF(0402/X7R =0.22uF);
10V [=7.5% _ 0603 =0.33uF:0805=2.2uF:1206 =2.2uF; 1210 =22uF
=20%]0201 = 0.1uF ;0402 = 1uF; TT series; 01R5
0201 = 0:1F;0402 = 1pF;0603 = 10uF;
-3V |=15%]=30% 080524.7EF'1206§4$uF'1210§180uF'TT series
v =20% |---
Y5V
Rated vol. |D.F.= |Exception of D.F.=
~10% 0603=0.1uF; 0805=0.47uF;
=50V =75% | _ 1206=4.7uF
=20% [1210=6.8uF
35V =10% |[---
~10% 0402=0.047uF;0603 =0.1pF;
25V =750 — 0805=0.33pF;1206 = 1pF; 1210=4.7uF
i —15% 0402=0.068uF;0603 =0.47yF;
N 1206=4.7uF; 1210=22uF
16V =10% =12.5%0402= 0.068uF; 0603 =0.68uF
(C<1l.0uF) . |7 =20% [0402=0.22uF
16V - 0603=2.2uF; 0805=3.3uF;
(C=1.0uF) =12.5%=20% 1206210uuF;1210222u|£; 1812=47yF;
10V =20% |[=30% |0402=0.47pF
6.3V =30% |---

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

e R — IInsu_Iatlon
Resistance
100V: All X7R;121023.3uF
50V: 0402>0.01pF;060321pF;080521F;120624.7uF;121024.7uF
35V:060321pF;080522.2UF; 1206= 2.2uF;1210 = 10pF
25V:0201 > 0.1uF; 040220.22UF; 060322.21F;080522.21F; 1GQ or
1206210uF;1210210uF RxC=10 Q-F
16V: 0201 = 0.1uF;040220.22F;060321F;080522.2F; hichever is
1206210pF;1210247pF [smaller.
10V:0201247nF;040220.47F;060320.47uF;080522.2F;
120624.7uF;1210247UF
6.3V ; 4V ; TT series ; All X6S/X7S items; Size=1812
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*Test time : 500+24/-0 hrs.

*To apply voltage :

Rated voltage (MAX. 500V)

*Before initial measurement (Class Il
only): To apply de-aging at 150C for
1hr then set for 24+2 hrs at room temp.
* Cap./ DF(Q) / I.R. Measurement to be
made after de-aging at 150C for 1hr
then set for 2442 hrs at room temp.

No ltem Test Condition Requirements
14 [Humidity (Damp *Test temp. : 40£2T * No remarkable damage.
Heat) Load *Humidity : 90~95%RH Cap change:

NPO: £7.5% or 0.75pF whichever is larger.

X7R, X5R, X6S, X7S: 210V**,within £12.5%; = 6.3V within +25%;
TT series & C=2 1uF,within +£25%

**10V: 0603=4.7uF;0402 = 1uF;0201 = 0.1yF, 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:

Rated JD.F. = lException of D.F. =
=6% 1206 >0.47uF
=100y=3% [<7.5990805>0.1uF, 0603=0.068uF, 1206>1uF;1210=>2.2uF;TT se
= 20% [0805 > 0.22uF;1210 = 3.3uF
|=6%_[0201(50V);0603 =0.047uF; 0805=0.18yF; 1206 =0.47uF
~50v [<306 [£10%0201>0.01uF;1210=4.7uF
=209 |0402=0.012))F; 0603>0.1yF; 0805 = 1F; 1206 =2.2,F;
— 1210=10uF; TT series
35V [=5% |=20%[0603= 1uF;080522.2uF;1206 > 2.2F;1210 > 10uF
|£10%]0201>0.014F;0805= 1yF; 1210=104F
|=14%]0603 > 0.33F;1206 > 4.7F
25V [=5% | o, [0201=0.1F;0402 = 0.10uF&(0402/X7R = 0.056pF); TT serie
— 0603 > 0.47uF;0805>2.2uF;1206 > 6.8uF;1210 > 22uF
=20%0402=>0.47uF
=10% J0603 = 0.15uF;0805 = 0.68uF;1206 = 2.2uF;1210 = 4.7uF
L6V [=5% [ 154, [0201=0.01F(0201/X7R = 0.022F);0402 = 0.033yF;
0603 = 0.68uF;0805 > 2.2uF;1206 > 4.7uF; 1210 >22uF; TT sf
~ 1505 [0201 = 0.012yF; 0402 = 0.33F(0402/X7R =0.22y/F);
0V [|<7.5%— 0603 = 0.33uF;0805=2.2uF;1206 > 2.2uF; 1210=>22UF
=20%0201=0.1jF ;0402 > 1yF; TT series; 01R5
0201 = 0,1pF;0402 = 1uF;0603 = 10pF;
-3V |=15%]=30% 080524.7EF‘120624$L|F'12102 lgOuF'TT series
v [=20%|---
Y5V:
Rated vol. |D.F.< |Exception of D.F.<
<10% [0603=0.1uF; 0805=0.47uF;1206 > 4.7uF
=i S BT 1210= 6.8uF
35V =10% |-
— 100, |0402=0.047pF;0603=0.1pF;
0 <7l 0805= 0.33uF;1206 = 1pF; 1210=4.7pF
= 150 |0402=0.068)F 0603 = 0.47WF;
) 1206 = 4.7yF; 1210=22uF
16V 109 | =12:5%0402=0.068uF; 0603 =0.68uF
(C<1.0pF) |= <20% [0402=0.22F
16V 0603= 2.2uF; 0805=3.3F;
GpED R =20% 1206210qu;1210222;.||£; 1812 47pF;
10V =20% |=30% [0402=0.47pF
6.3V <30% |-

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

[insulation
ReEeTEES Resistance
100V: All X7R;121023.3uF
50V: 0402>0.0114F;060321F;0805211F;120624.7uF;121024.7uF

35V:0603211F;080522 21F; 1206 = 2.21F;1210 = 10uF

25V:0201 > 0.1uF; 040220.22UF; 060322.2F;080522.21F; 500MQ or
12062104F;1210210uF RxC=5 Q-F

16V: 0201 = 0.1uF;040220.221uF;060321F;080522.24F; hichever is
1206210uF;1210247pF [smaller.

10V:0201247nF;040220.471F;060320.471F;080522.24F;
120624.7uF;1210247F

6.3V ; 4V ; TT series ; All X6S/X7S items; Size=1812
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X5R, Y5V: 85+3C

*To apply voltage:

(1) =6.3V or C=10pF or TT series: 150% of
rated voltage.

(2) 10V = Ur<500V: 200% of rated voltage.
(3) 500V: 150% of rated voltage.

(4) Ur=630V: 120% of rated voltage.

(5) 100% of rated voltage for below range.

Size | Dielectric Rated | Capacitance

=10V C=0.1uF
0201 [ X5R/X7R/X6S =16V Co0.1uF

X5R/X7R/ |6.3V,10V

No Item Test Condition Requirements
15. [High Temperature #Test temp. : * No remarkable damage.

Load NPO, X7R/XTE/X7S: 125+3T Cap change:

(Endurance) X6S: 105+3T NPO: +3.0% or +0.3pF whichever is larger

X7R, X5R, X6S, X7S: 210V**,within +12.5%; = 6.3V within +25%;
TT series & C= 1uF,within +25%
**10V: 0603=4.7uF;0402= 1uF;0201 = 0.1yF, within +25%;

Y5V: 210V, within £30%; = 6.3V, within +30/-40%
Q/D.F. value:

NPO: More than 30pF, Q=350

10pF=C<30pF, Q2275+2.5C

Less than 10pF, Q=200+10C
X7R, X5R, X6S, X7S:
Rated JD.F. = |Exceptionof D.F. =
<6% 1206 >0.47uF
=100Y=3% §7.5°/9|.0805>O.1uF, 0603 =0.068uF, 1206>1uF;1210=2.2uF;TT se|
=20% 0805 >0.22uF;1210=3.3uF
26% 0201(50V);0603§0.047;.|F; OSOS%O.lSuF; 120620.47|JF
=10% 0201 =0.01uF;1210=4.7uF
<209 |0402=0.012uF; 0603>0.1uF; 0805= 1uF; 1206 =2.2uF;
_ 1210=10uF: TT series
35V |=5% [=20% [0603=1pF;080522.2uF;1206=2.2uF;1210=10uF

=50V [=3%

0402 | xgs/x7s/Y5v | 16v,25v | C=1.0MF
av C=22)F

0003 | GRS [E3VIOV] CoamuF
25V,35V | C=104F

X5RIX7R/ v C=47uF

0805 | ygs/X7S 6.3V C=22uF

10V~50V C=10uF

1206 X5R/IX7R/X6S| =6.3V C=47uF

=10%§0201=0.01uF;0805=1uF; 1210=10uF
=14%]0603=0.33uF;1206 =4.7uF

NPO 3000V C=15pF iPSV [=5% [ _, ., [0201=0.1uF;0402=0.100F&(0402/X7R =0.056F); TT serie
1210 | XSRIXTRIX6S| 16V C=47uF — ,0603 > 0.47uF;0805=2.2uF;1206 > 6.8uF;1210 > 22uF

X7R 100V C=3.3uF =20%0402=>0.47uF
TT15 X5R 6.3V C>1.0uF [£10%]0603 = 0.150F;0805 = 0.68uF;1206 = 2.2uF;1210=4.7uF
TT18 Y5V 6.3V.10VI - C=2.2uF {16V [=5% [ .., 10201>0.01uF(0201/X7R=0.0220F);0402>0.033pF;
121 Y5V 6.3V C=>10pF =~ 0603 > 0.68UF;0805=2.2uF;1206 >=4.7uF; 1210=>22uF; TT s

X5R/IX7RIX6S| =10V C=10uF — 150402012 0.012uF; 0402 =0.33uF(0402/X7R = 0.224F);

TT31 Y5V 6.3V C=22uF iov [<7.59%_ 0603 = 0.33uF;0805=2.2uF;1206 > 2.2uF; 1210=>221F

*1WV items must follow de-rating conditions
6) 150% of rated voltage for below range.

.gZO% OZOle.lHF ;0402=1uF; TT series; 01R5
0201 =0.1pF;0402 = 1uF;0603 = 10pF;
=<15% [ <309
-3V |=15%]=30% 0805=4.7uF:1206 =47uF:1210=100uF.TT series

Size | Dielectric R?tEd CapacitancédV =20% |--- ---
VTR
SERIXIRIXG SOV Cio.l F“ Rated vol. |D.F.= |Exception of D.F.=
0402 S 10-25v c;olzguF 50V — 7504, | =10% |0603 = 0.1/F; 0805=0.47yF;1206 = 4.7uF
Y5V 16V [C=0.47uF | — " [=20% [1210=6.8uF
a2 SR UEROLF | O L 54_102 0.047UF;0603=0.1uF
X5R/X7R/ | A0V,16V, =0.047pF; =0.1pF;
0603 | 'X6s/X7S sov | [CELOWF 4 O =10% | 5805 > 0.33F; 1206 = 14F; 1210 = 4.7uF
Y5V 16V C=2.2uF = 284 < 15% 0402=0.068uF;0603=0.47uF;
X5R/IX7R/ Y. 120624.7|JF; 1210222“:
xes/xrs | 1050V JCEA.TUF ey o9 | ZL2.5%0402=0.068F; 0603 = 0.684F
0805 | XSR/IX7RIX7 50V CZ2.20F i[(C<Li0pF) |~ =20% |0402=0.22uF
S 100V [C=0.47pF {16V —12.504 < 200 |0803=2:2HF; 0805=3.3F; _
Y5V 16V |C=4.7uF ;|[(C=1.0uF) 1206 = 10F; 1210 = 22)uF; 1812= 47pF;
1206 | XGR/XTRIX6 100V [C>1.0uF |10V =20% |<30% |0402=0.47pF
1210 | X5R/X7RIX6 | 50V~100V |C=2.2uF 6.3V =30% |-

1825
2220 X7R 100V~250V |C=1.0pF
2225

*Test time: 1000+24/-0 hrs.
*Before initial measurement (Class Il only): To

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

apply de-aging at 150 for 1hr then set for 24+2|Rated voltage |Insu'lation
Resistance
firs at room temp. 100V: All X7R;121023.3pF
* Cap. / DF(Q) / I.R. Measurement to be made - . =5.oH
after de-aging at 150°C for 1hr then set for 24+2 ;[0V: 0402>0.011F;0603211F;08052 1uF;120624. 7F;121024.74F
hrs at room temp. 35V:060321pF;080522.2uF; 1206 =2.2uF;1210= 10uF
#** De-rating conditions: 25V:0201=0.1uF; 040220.22uF; 060322.2uF;080522.2uF; 1GQ or RxC
1206210pF;1210210uF =10 Q-F
5 16V: 0201 =0.1uF;040220.22uF;060321puF;080522.2uF; whichever is
—pont 1206210uF;1210247uF [smaller.
‘iﬁ & T PN N e poset. 1]10V:0201247nF;040220.4711F;060320.47uF;080522.2puF;
P i 120624.7pF;1210247pF
§ o 6.3V ; 4V ; TT series ; All X6S/X7S items; Size21812
.
Temperature at Product (°C)
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APPENDIXES
@ Tape & reel dimensions

Po
() :
Ao, P2
— 1 ) ’
D ‘
[ a—
P1 :
Fig. 2 The dimension of paper tape
Fig. 3 The dimension of plastic tape
Size 0201 | 0402 | 0603 0805 1206 1210 1808 1812
. C,D,G, D,F,
Thickness L N,E SHX | AH B, T D, B,T CJD | GP T K M |D,F GK GK M,U
\
Ro | an | S | B | s | iR | miso | st | gam | 20 | <s0s | <aos | <sa0 | <zs0 | <30 | <am
Bo | uawr | 3% | e | viose | dap) <210 | a8 |'<80 <aco | <am | <sw | wss | <sm | <sw | <sw
_ _ _ — ¢ 0.23 e 0.23 0:23 0.23 0.23 0.23 0.25 0.25 0.25
T =050 | =080 | =120 | =115 717130 | oy | =180 1 glon | sio1 | +foa | +fon | +fon | +fon | +fo1 | +foa
KO - - - : < <250 - <2.50 <250 <1.50 <2.50 <3.20 <2.50 <2.50 <3.50
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 12.00 12.00 12.00
+/-0.10 +/-0.10 +/-0.10 +/-0.10 | +/-0.10 | +/-0.20 +/-0.10 +/-0.20 | +/-0.20 | +/-0.20 | +/-0.20 | +/-0.20 +/-0.20 +/-0.20 | +/-0.20
P 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
0 +/-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
10xP 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00
XFo +/-0.10 +/-0.10 +/-0.20 +/-0.20 | +/-0.20 | +/-0.20 +/-0.20 +/-0.20 | +/-0.20 | +/-0.20 | +/-0.20 | +/-0.20 +/-0.20 +/-0.20 | +/-0.20
=) 2.00 2.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 8.00 8.00
1 +/-0.05 +/-0.05 +/-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
=) 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
2 +/-0.05 +/-0.05 +/-0.05 +/-0.05 | +/-0.05 | +/-0.05 +/-0.05 +/-0.05 | +/-0.05 | #/-0.05 | +/-0.05 | +/-0.05 +/-0.10 +/-0.10 | +/-0.10
D 1.55 1.55 1.55 1.55 1.55 1.50 1.55 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50
0 +/-0.05 +/-0.05 +/-0.05 +/-0.05 +/-0.05 +0.1/-0 +/-0.05 +0.1/-0 +0.1/-0 /{-+0.1/-0 | +0.1/-0 | +0.1/-0 +0.1/-0 +0.1/-0 | +0.1/-0
D . . j \ . 1.00 j 1.00 1.00 1.00 1.00 1.00 1.50 1.50 1.50
1 +/-0.10 +/-0.10 +/-0.10 +/-0.10 | +/-0.10 | +/-0.10 +/-0.10 +/-0.10 | +/-0.10
1.75 1.75 1.75 1.75 1.75 1.75 1.75 105 1.75 1.75 1.75 1.75 1.75 1.75 1.75
+/-0.05 +/-0.05 +/-0.05 +/-0.05 | +/-0.05  |" +/-0.10 +/-0.05 +/-0.10.'| +/-0:10 | +-0.10 | +/-0.10 | +/-0.10 +/-0.10 +/-0.10 | +/-0.10
3.50 3.50 3.50 3.50 3.50 3.50 3:50 3.50 3.50 3.50 3.50 3.50 5.50 5.50 5.50
+/-0.05 +/-0.05 +/-0.05 +/-0.05 +/-0.05 +/-0.05 +/:0.05 +/-0.05 +/-0.05 +/-0.05 | +/-0.05 | +/-0.05 +/-0.10 +/-0.10 | +/-0.10

Size 0201, 0402, 0603, 0805, 1206, 1210 1812
Reel size 7 10" 13" 7
C 13.0+0.5/-0.2 13.0+0.5/-0.2 13.0+0.5/-0.2 13.0+0.5/-0.2
W, 8.4+1.5/-0 8.4+1.5/-0 8.4+1.5/-0 12.4+2.0/-0
N A A 178.0+1.0 250.0+1.0 330.0+1.0 178.0+1.0
] N 60.0+1.0/-0 100.0+1.0 100+1.0 60.0+1.0/-0
-+ e
w1
Fig. 4 The dimension of reel
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@ Description of customer label

v ¥

BSINCERA

@
a ] m TECH. CORP.
] v-__“__‘NECCOQ DATE : 02/0&/21
¢ ¢.____-‘-40025123-10
I PC : WKO-010-02-1
Y +1—pN : NZCH JO103KT 53080-10
¢ #0603 X7R 10nF +10% 50V
[ +1—QTY : 400 PCS /'l
<< NN
h w—0603B103K500CT 4000 0001

@ Constructions

L

Approval Sh eet

a. Customer name

b. WTC order series and item number

c. Customer P/O

d. Customer P/N

e. Description of product

f. Quantity

g. Bar code including quantity & WTC P/N or customer
h. WTC P/N

i. Shipping date

j- Order bar code including series and item numbers
k. Serial number of label

No. Name NPO, X7R, X5R, X6S, X7S, Y5V

O] Ceramic material BaTiOz based

(@) Inner electrode Ni

©) Inner layer Cu

® Termination Middle layer Ni

® Outer layer Sn Fig. 5 The construction of MLCC

@ Storage and handling conditions
(1) To store products at 5 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.
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® 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.

| ‘ | | 2 260°C
260 i £ i | a 250  —
S T ey 17T SR N 5 U N
L : ; 5 a \
] ] S 200 :
P I S I u R :L 7777777 4: 77777777 g- 150 °C/sec max| ! \
S i i 13 | 4°C/ sec max\
g’ 3 3 2 150 :
g i i | 120°C i \
° i I\ N I D Y . D — S
B A s i H g 100 / - \\
For Sn/igc series sL)Ider paste 50 // : \
(V) i !
25 - ;
me
[ sosecmn | e
60~120 sec 60~150 sec
i " 1 <100 sec \_3'5 S€C| Total contact time
480 sec max. o Peak h o IOver 60sec at least by
natural cooling
Fig. 6 Recommended reflow soldering profile for SMT process Fig. 7 Recommended wave soldering profile for SMT process
with SnAgCu series solder paste. with-SnAgCu series solder.
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