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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 NPO, X7R and Y5V dielectric material and which provides product with high electrical
precision, stability and reliability.

. FEATURES

High capacitance in given case size.
Capacitor with lead-free termination (pure Tin).

2
a. Awide selection of sizes is available (0402 to 1812).
b
c

4. HOW TO ORDER

. APPLICATIONS

For power supply bypass capacitors.
For consumer electronics.

3
a. For general digital circuit.
b
c
d

For telecommunication.

Size

0402 (1005)

1206 (3216)

1210 (3225)
1812 (4532)

Dielectric Capacitance

Tolerance

Inch (mm) |N=NPO Two significant

B=+0.1pF

(CoG) digits followed by |C=%0.25pF

0603 (1608) [B=X7R no. of zeros. An
0805 (2012) |F=Y5V is in place of

decimal point.

eg.:
O0R5=0.5pF
1R0=1.0pF
104=10x10"
=100nF

d R |D=+0.5pF
F=+1%
G=+2%
J=45%
K=+10%
M=+20%
Z=-20/+80%

Rated voltage
Two significant digits
followed by no. of zeros.
And R is in place of
decimal point.

100=10 vDC
160=16 VDC
250=25 VDC
500=50 VDC
101=100 VDC

C=Cu/Ni/Sn (for NPO, |T=7"reeled
X7R, Y5V dielectric) R=7" reeled (2mm
L=Ag/Ni/Sn (for partial |pitch for 0603 size;
NPO items) paper tape)

Termination Packaging style

G=13"reeled

* Partial NPO items are with Ag/Ni/Sn terminations, please ref to below product range of NPO dielectric for detail.

5. EXTERNAL DIMENSIONS

Size
Inch (mm)

| L (mm) | W (mm) | T (mm)/Symbol |Remark| Mg (mm)

0402 (1005)

0603 (1608)

0805 (2012)

1206 (3216)

1210 (3225)

1812 (4532)

1.00+0.05 0.50+0.05 0.50+0.05
1.60+0.10 0.80+0.10 0.80+0.07
1.60 0.80 0.80

+0.15/-0.10 | +0.15/-0.10 | +0.15/-0.10
0.60£0.10
2.00£0.15 1.25+0.10 0.80+0.10
1.250.10
2.00£0.20 1.25+0.20 1.25+0.20
0.80+0.10
+|
3.2040.15 1.60+0.15 0.950.10
1.15+0.15
1.25+0.10
3.20£0.20 1.60+0.20 1.60%0.20
3.20+0.3/-0.1 | 1.60+0.3/0.1 | 1.60+0.30/-0.10
+|
3.20+0.30 2.50+0.20 0.950.10
1.25+0.10
1.60%0.20
3.20£0.40 2.50+0.30 2.00£0.20
2.50+0.30
1.25+0.10
4.50£0.40 3.20£0.30
2.00+0.20

0.25
N # +0.05/-0.10
s

0.40+0.15
X
A
B

0.50+0.20
D #
| #
B
I
J #

0.60+0.20
D #
G #
P #
I #
D #
= 4 0.75+0.25
K #
M| #
D #

0.75+0.25
K #

# Reflow soldering only is recommended.

Mg Mg

Fig. 1 The outline of MLCC
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6. GENERAL ELECTRICAL DATA

Dielectric
Size

Capacitance range*

Capacitance tolerance**

NPO

0402, 0603, 0805, 1206, 1210, 1812
100pF to 0.82uF

0.5pF to 0.039uF
Caps5pF: B (+0.1pF), C (+0.25pF)
5pF<Cap<10pF: C (x0.25pF), D (+0.5pF)
Capz10pF: F (+1%), G (2%), J (¥5%),

X7R

J (#5%), K (x10%), M
(x20%)

Y5V

10nF to 0.68pF

M (£20%), Z (-20/+80%)

K (10%)
Rated voltage (WVDC) 10V, 16V, 25V, 50V, 100V
Tan &* Cap<30pF: Q=400+20C

Insulation resistance at Ur
Operating temperature

Capacitance characteristic +30ppm

Termination

Cap>30pF: Q21000

6.3V, 10V, 16V, 25V, 50V, 100V
Note 1

210GQ or RxC=500Q-F whichever is less

-55 to +125T -25 to +85T

+15% +30/-80%

Ni/Sn (lead-free termination)

* 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 at ambient temperature
X7R: Apply 1.0+0.2Vrms, 1.0kHz+10%, at 25C ambient temperature.

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

** Preconditioning for Class Il MLCC: Perform a heat treatment at 150+10<C for 1 hour, then leave in a mbient condition for 24+2 hours

before measurement.

Note 1:
X7R/X5R Y5V
Rated vol. |D.F.= [Exception of D.F. = Rated vol. |[D.F.= |Exception of D.F.=
=50V |2.5% |3% |0603=0.047pF; 0805=0.18uF;1206=0.47uF >80V 5% |79  |0603=0.1uF;0805=0.47yF;
5% |0805=1yF; 1210=10pF ejsv o 1206=4.7pF
X 0 - -
25V 35% (% 828§f8'?3“?01620%6304:7”1. 0402=0.047F;0603 = 0.1F;
10% =2 OHm D005 = 0.4 7UE, 7%  |0805=0.33uF;1206= 1yF:;
> . > = MF; =1y
0805 = 2.2pF; 1206 = 6.8yF . 5% 1210- 470
5o |0402=0.0334F; 0603 =0.15F 0402=0.0680F;0603= 0.471F;
6 = . 1910> =0.068F;0603=0.47F;
0805=0.68uF;1206= 2.2uF;1210=4.7uF 9% ;
16V 3.5% 06030 68LF 0808 2 oL 1206 > 4.7pF; 1210= 22uF
10% 1206;4'7;1‘!;'1’210;2@':“ ’ 16V 705 9% |0402=0.068,F; 0603=0.68uF
109 | 0402=0.331F ;0603 = 0.33yF; (C<1.0uR) 12.5% 10402-0.220F
10V 5% ° |0805=2.2uF;1206 = 2.2uF;1210 = 22uF; 16V o% 12,500 (l)gggfigu;_, 102810055232;&;5
15% |0201=0.1pF; 0402 = 1pF c=1.0uF) |2 5% 1812§47ﬁF' =22yF;
> : > : > : =
6.3V 1006  |15%]0603=10uF; 0805 =4.7uF:1210 = 100uF; 10V 12.5% |20%  |0402=0.470F
20% |0402= 2.2pF 6.3V 0% |-
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7. CAPACITANCE RANGE (NPO Dielectric )

7-1 0402, 0603, 0805 Sizes
DIELECTRIC

SIZE
RATED VOLTAGE

3,900pF (392)
4,700pF (472)
5,600pF (562)

0.1pF (OR1)| N N N N
0.2pF (OR2)| N N N N
0.3pF (OR3)| N N N N
0.4pF (OR4)| N N N N
0.5pF (OR5)| N N N N N S S S S S A A A A A
0.6pF (OR6)| N N N N N S S S S S A A A A A
0.7pF (OR7)| N N N N N S S S S S A A A A A
0.8pF (OR8)| N N N N N S S S S S A A A A A
0.9pF (OR9)| N N N N N S S S S S A A A A A
1.0pF (1IRO)| N N N N N S S S S S A A A A A
1.2pF (1IR2)| N N N N N S S S S S A A A A A
1.5pF (1IR5)[ N N N N N S S S S S A A A A A
1.8pF (1R8)[ N N N N N S S S S S A A A A A
2.2pF (2R2)| N N N N N S S S S S A A A A A
2.7pF (2R7)|] N N N N N S S S S S A A A A A
3.3pF (3R3)| N N N N N S S S S S A A A A A
3.9pF (3R9)| N N N N N S S S S S A A A A A
4.7pF (4R7)[ N N N N N S S S S S A A A A A
5.6pF (5R6)| N N N N N S S S S S A A A A A
6.8pF (6R8)| N N N N N S S S S S A A A A A
8.2pF (8R2)| N N N N N S S S S S A A A A A
10pF (100)[ N N N N N S S S S S A A A A A
12pF (120)[ N N N N N S S S S S A A A A A
15pF (150)| N N N N N S S S S S A A A A A
18pF (180)| N N N N N S S S S S A A A A A
22pF (220)| N N N N N S S S S S A A A A A
27pF (270)| N N N N N S S S S S A A A A A
8 33pF (330)| N N N N N S S S S S A A A A A
= 39pF (390)| N N N N N S S S S S A A A A A
S 47pF (470)] N N N N N S S S S S A A A A A
% 56pF (560)| N N N N N S S S S S A A A A A
O 68pF (680)| N N N N N S S S S S A A A A A
82pF (820)| N N N N N S S S S S A A A A A
100pF (101)] N N N N N S S S S S A A A A A
120pF (121)] N N N N N S S S S S A A A A A
150pF (151)| N N N N N S S S S S A A A A A
180pF (181)| N N N N N S S S S S A A A A A
220pF (221)[ N N N N N S S S S S A A A A A
270pF (271)[ N N N N S S S S S A A A A A
330pF (331)] N N N N S S S S S A A A A A
390pF (391)| N N N N S S S S S B B B B B
470pF (471)| N N N N S S S S S B B B B B
560pF (561)[ N N N N S S S S S B B B B B
680pF (681)| N N N N S S S S S B B B B B
820pF (821) S S S S S B B B B B
1,000pF (102) S S S S S B B B B B
1,200pF (122) X X X X B B B B B
1,500pF (152) X X X X B B B B B
1,800pF (182) X X X X B B B B B
2,200pF (222) X X X X B B B B B
2,700pF (272) X X X X D D D D D
3,300pF (332) X X X X D D D D D
D D D D D
D D D D
D D

>
>

6,800pF (682) DA DA
8,200pF (822) DA DA
0.010uF (103) DA D"
0.012uF (123) DA DA

1. The letter in cell is expressed the symbol of product thickness.
2. The letter in cell with “*" mark is expressed product with Ag/Ni/Sn terminations.

3. For more information about products with special capacitance or other data, please contact WTC local representative.
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7-2 1206, 1210, 1812 Sizes

DIELECTRIC
SIZE
RATED VOLTAGE
1.0pF (1R0)
1.2pF (1R2)
1.5pF (1R5) B B B B B
1.8pF (1R8) B B B B B
2.2pF (2R2) B B B B B
2.7pF (2R7) B B B B B
3.3pF (3R3) B B B B B
3.9pF (3R9) B B B B B
4.7pF (4R7) B B B B B
5.6pF (5R6) B B B B B
6.8pF (6R8) B B B B B
8.2pF (8R2) B B B B B
10pF (100) B B B B B C C C C C D D D
12pF (120) B B B B B C C C C C D D D
15pF (150) B B B B B C C C C C D D D
18pF (180) B B B B B C C C C C D D D
22pF (220) B B B B B C C C C C D D D
27pF (270) B B B B B C C C C C D D D
33pF (330) B B B B B C C C C C D D D
39pF (390) B B B B B C C C C C D D D
47pF (470) B B B B B C C C C C D D D
56pF (560) B B B B B C C C C C D D D
68pF (680) B B B B B C C C C C D D D
82pF (820) B B B B B C C C C C D D D
100pF (101) B B B B B C C C C C D D D
° 120pF (121) B B B B B C C C C C D D D
e 150pF (151) B B B B B C C C C C D D D
8 180pF (181) B B B B B C C C C C D D D
§ 220pF (221) B B B B B C C C C C D D D
8 270pF (271) B B B B B C C C C C D D D
330pF (331) B B B B B C C C C C D D D
390pF (391) B B B B B C C C C C D D D
470pF (471) B B B B B C C C C C D D D
560pF (561) B B B B B C C C C C D D D
680pF (681) B B B B B C C C C C D D D
820pF (821) B B B B B C C C C C D D D
1,000pF (102) B B B B B C C C C C D D D
1,200pF (122) B B B B B C C C C C D D D
1,500pF (152) B B B B B C C C C C D D D
1,800pF (182) B B B B B C C C C C D D D
2,200pF (222) B B B B B C C C C C D D D
2,700pF (272) B B B B B C C C C C D D D
3,300pF (332) B B B B B C C C C C D D D
3,900pF (392) B B B B B C C C C C D D D
4,700pF (472) B B B B B C C C C C D D D
5,600pF (562) B B B B B C C C C C D D D
6,800pF (682) C C C C C C C C C C D D D
8,200pF (822) D D D D D C C C C C D D D
0.010pF (103) D D D D C C C C C D D D
0.012pF (123) D” D" C C D D D D D D
0.015uF (153) D” D” C C D D D D D D
0.018uF (183) D" Dn D D D
0.022uF (223) D” D" D D D
0.027uF (273) D” D" D D D
0.033uF (333) D" D» D D D

0.039uF (393)] G» Gn
1. The letter in cell is expressed the symbol of product thickness.
2. The letter in cell with “*” mark is expressed product with Ag/Ni/Sn terminations.

3. For more information about products with special capacitance or other data, please contact WTC local representative.
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8. CAPACITANCE RANGE (X7R Dielectric)

8-1 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)
0.010pF (103)
0.012pF (123)
0.015pF (153)
0.018pF (183)
0.022uF (223)
0.027pF (273)
0.033pF (333)
0.039uF (393)
0.047pF (473)
0.056pF (563)
0.068pF (683)
0.082pF (823)
0.10uF (104)
0.12pF (124)
0.15uF (154)
0.18uF (184)
0.22uF (224)
0.27pF (274)
0.33uF (334)
0.39uF (394)
0.47uF (474)
0.56uF (564)
0.68uF (684)
0.82uF (824)
1. The letter in cell is expressed the symbol of product thickness.

zZz\z\z2zZzzZ2|lz\z2zz2z2zZ2z2z22|12 222222222222
Nnunnnnnunnnnununuounnnnunounnnnnonon

Capacitance
zizizlzlzlzlzz|lzizlz|lzlz|lzizIzIz|lz|lz|lz|zIzlz|z|z|lz|lz|z|z|Zz|Zz|Zz|z

Z|\Zzz\z|Z2zz2z2(Z2zzZ2zZ2\2zZ|1Z2\22 2 2|22Z2 2|22 2|22 2|2|22 2|22 2|22 2|2
Z\Zzz\z\Z2zzZz2z2(Z2zzZzzZ2\2zZ|1Z2\22 22|22 2|22 2|22 2|2|22 2|22 2|22 2|2
XIXIX|IX|IXIXIXOnnnnluonnonnnononnnonnnhonnnononnounononononn
/0O 000 00(0|W W|0|0|T|00|00 0| 00|00 0|(00|00 O|00(00|00|00|(00|0 0|00 0|0 W 0|

XIX XX onunluonnunn nunn nununnnhnnnunnnununnnunnnunnnunnnunonlnlnon
XIXIX|XOoonunluouonnnn nunnnunonnnhunnnunnnnonnnnnnunnnunnnonon(nlnon
XX XXX XXX Onounnn o n nun o nnhnnnonnnunonnnonnnunnnnnnononlnlnon

OO 00(wW @ (0| © | 0O ®©E 0O m©E|0|(m m 0| om0 oo oo 00| om0 om0 mE m o

/00O 000|000 UOW|(|0 W | WO T EEHO ECE® E0EECEEE0CCEEEE©ECEEE00ECEEE @ T
/00O 000|000 UOW|(V|0 W | (0|0 ®EE E0OEE® EOEECEEE0CECEEEE©0ECEEE00OECEEE @ T
/00O 000|000 UOW(V|D W W (0|0 ®E© ™ E0OECE®E EOEEEE OO EEMEE©ECEEEEOCEE®E @ T

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

Page 6 of 16 ASC_General Purpose_0 01N_DS-IBD May. 2011



Approval sheet
General Purpose Capacitors

P S EFPERAD AR AR

Walsin Technology Corporation

8-2 1206, 1210, 1812 Sizes

DIELECTRIC
SIZE
RATED VOLTAGE
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)
0.010yF (103)
0.012uF (123)
0.015yF (153)
0.018yF (183)
0.022yF (223)
0.027yF (273)
0.033pF (333)
0.039pF (393)
0.047yF (473)
0.056yF (563)
0.068pF (683)
0.082uF (823)
0.10pF (104)
0.12pF (124)
0.15uF (154)
0.18uF (184)
0.22uF (224)
0.27uF (274)
0.33pF (334)
0.39pF (394)
0.47uF (474)
0.56pF (564)
0.68uF (684)
0.82uF (824)

Capacitance

OOOo0 0 W|(w|(mw | o0 W m 0| m||(o m | om0 oo @ o|(o|m oo m o o mE .| (o

el 0O0O0000 ®|0|w m|0|W m 0| m@0|(o| || o 0| o 00| o 00|(o|m o oo om0 mE e
U0V T|OO0COOO ®W|W|W | 0| W ®0|(mw m© 0|0 || 00w om0 oo 00| o 00|(o|m o oo oo oo(mE e

Gl O00000®||W|0 © 0|0 m 0| oo m 00| m|m 0|t e | 0w 00| om0 m oo om0 mm ;e m
Gl O0O00|0|®||W|0 © 0| m 0| oo m 00| m|m (oo e | 00| m 00| m0(to om0 om0 mm ;e m

O OO0 o000nno0nononononnoonnonoonononooonnonononnon
OO OO00O00000I0000I00000000M0n0o00n0noonnonon|o
O OO0 o000nno0nonooonnoonnonoonononooonnonononnon
OO 0000000000 o0nooooonononononooononnoonnnn oo
AIRZIZT T OIOOOO00O0000000O00000000000000[00[0
/oo ¢9ooovoooooooolojoooo0o000 000|000/ 0|0|0|0/0|0|0|0|0
lvliviiviiviiviiviiviiviiviiviiv]iviiviiviiviiviivliviiviiviiviiviiviiviiviiviiviiviiviiviiviiviiviiviivl o)
lvliviiviiviiviiviiviiviiviiviiv]iviiviiviiviiviivliviiviiviiviivliviiviiviiviiviiviiviliviiviiviiviiviivl o)
A|~9©o9ooooooooooolojoooo0o000 000|000 /0|0|0|0/0|0|0|0|0
x| xXxX0OooQoooooooolojoooo0o000 00000 0|0|0|/0/0|0|0|0|0

o
o

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.
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9. CAPACITANCE RANGE (Y5V Dielectric)

9-1 0402, 0603, 0805 Sizes
DIELECTRIC

SIZE

RATED VOLTAGE 6.3

0.010pF (103)
0.015pF (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)

=
N
=
=
N
=
=
1
=
o
o

2222

z2zzzz2z2
[oeBiocRivcRloRiveRlvocRlve]

Capacitance
zzizlzlzlzizizlzlz|z
zizlzlzlzlzizizlzlz|z
X nuln|lnlnnnlnnn

nnnlnnlnonnln

nunnunnumononnnounln

Xnnomummwmonomonononwm
[ssBiveRive b b p- b b -Rb bbb
[ssBiveRive b2 -0 bbb -Rb-Rb-b b
O m®m>>>>>Er>>r
O m®@>>>>>>E>r>>r

2222

9-2 1206, 1210, 1812 Sizes

DIELECTRIC
SIZE

RATED VOLTAGE

0.010pF (103)
0.015pF (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)

Capacitance
O0|m|m w wwww

(eleliel(elielelelelel(e]

00 |00 |00 |00 00|00 |00 |00 o\
00 |00 00|00 |00 |00 |0 0 o m
00 |00 |00 |00 00|00 |00 |00 o\
00 |00 00|00 |Co|Co0 |00 |0 o o m

000000000 |0 |00

O0000|10n
O0000|10
O0000|10n
O000010
0 0|00 |0|0
0O 0|00 |0|0
0 0|00 |0|0
0O 0|00 |0|0

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.

10. PACKAGING STYLE AND QUANTITY

) Paper tape Plastic tape
Thickness (mm)/Symbol
7" reel 13" reel 7" reel 13" reel
0402 (1005) 0.50+0.05 N 10k 50k - -
0.80+0.07 S 4k 15k - -
0603 (1608
( ) 0.80+0.15/-0.10 X 4k 15k - -
0.60+0.10 A 4k 15k - -
0.80+0.10 B 4k 15k - -
0805 (2012) 1.25+0.10 D - - 3k 10k
1.25+0.20 [ - - 3k 10k
0.80+0.10 B 4k 15k - -
0.95+0.10 C - - 3k 10k
1.15+0.15 J - - 3k 10k
1206 (3216) 1.25+0.10 D - - 3k 10k
1.60+0.20 G - - 2k 10k
1.60+0.30/-0.10 P - - 2k 9k
0.95+0.10 C - - 3k 10k
1.25+0.10 D - - 3k 10k
1210 (3225) 1.60+0.20 G - - 2k -
2.00+0.20 K - - 1k 6k
2.50+0.30 M - - 1k -
1812 (4532) 1.25+0.10 D - - 1k -
2.00+0.20 K - - 1k -
Unit: pieces
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11. RELIABILITY TEST CONDITIONS AND REQUIREMENTS

No. Iltem 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. [Q/DF. Cap=<1000pF 1.0£0.2Vrms, 1MHz+10% NPO: Cap230pF, Q21000; Cap<30pF,Q2400+20C
(Dissipation Cap>1000pF 1.0+0.2Vrms, 1KHz+10% X7R, X5R:
Rated |D.F.
Factor) - Exception of D.F. =
Class [LXTR, X5R, YOV B 0603 = 0.047F; 0805=0.18yF;1206 = 0.47F
=50V|2.5%| 3% =0. HuF; =0.18uF; =0.47u
0,
Cap<10pF, 1.0+0.2Vrms, 1kHz+10% 5% |0805=1F; 1210= 10pF
Cap>10pF, 0.5+0.2Vrms, 120Hz+20% :
P H 0 x5y |3.5% 7% [0603=0.33uF; 1206 =4.7uF
10% 0402=0.10uF;0603=0.47uF;
° 0805 =2.2uF; 1206=6.8uF
50 0402=0.033uF; 0603=0.15uF;
16V |3.59 ° |0805=0.68uF;1206=2.2uF;1210=4.7uF
=7 100 |0803=0.684F;0805=2.2uF;
° 1206 =4.7uF;1210=22uF
10% 0402=0.33uF;0603=0.33uF;
10V |5% 0 0805=2.2uF;1206 =2.2uF;1210 = 22uF;
15% |0201=0.1uF; 0402=1pF
15% 0603 = 10pF; 0805=4.7uF; 1206 =47yF;
6.3V |10% |~>7"|1210=100pF;
20% [0402=2.2uF
Y5V:
Rated vol. [D.F.= |Exception of D.F.=
0603=0.1uF; 0805=0.47uF;
0, 0,
=50V S% ™ l1206=4.7pF
35V 7%
0402=0.047pF;0603=0.1uF;
7% 0805=0.33uF;1206 = 1uF;
25V 5% 1210=4.7pF
9% 0402=0.068uF;0603=0.47uF;
1206 =4.7uF; 1210=22uF
16V 7% 9% 0402 =0.068pF; 0603=0.68uF
(C<1.0uF) 12.5% |0402=0.22uF
16V 0603=2.2uF; 0805 =3.3uF;
(C=1.00F) 9% 12.5% |1206=10pF; 1210 =22uF;
=+ 1812=47pF
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. 120 sec. 10GQ or RxC =500Q-F whichever is smaller.
Resistance Class Il (X7R, X5R, Y5V)
Rated voltage Insulation
Resistance
100V: X7R o
10GQ or
N >
16V:040220.22pF RXC =100 O-F
N > N > N >
10V:0201247nF;040220.470F;060320.47uF | oo oic
. > . > . >
; 080522.2uF;120624.7uF;1210247uF smaller.
6.3V
6. [Temperature With no electrical load.
Coefficient T.C. Operating Temp T.C. Capacitance Change
NPO -55~125T at 25T iINPO Within +£30ppm/T
X7R -55~125T at 25T X7R Within +15%
X5R -55~ 85T at 25T X5R \Within £15%
Y5V -25~ 85T at 20T Y5V \Within +30%/-80%
7. |Adhesive * Pressurizing force : * No remarkable damage or removal of the terminations.
Strength of 5N (20603) and 10N (>0603)
Termination * Test time: 10+1 sec.

Page 9 of 16 ASC_General Purpose_0 01N_DS-IBD May. 2011



Approval sheet
General Purpose Capacitors

P S EFPERAD AR AR

Walsin Technology Corporation

No. Iltem Test Condition Requirements
8. |Vibration Resistance |* 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.)

9. [Solderability * Solder temperature: 235+5TC 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 i cap change :

second until the deflection becomes 1 mm and then the | \po: within +5% or 0.5pF whichever is larger

X7R, X5R: within +12.5%
Y5V: within £30%

(This capacitance change means the change of capacitance under

pressure shall be maintained for 5+1 sec.
* Measurement to be made after keeping at room temp.
for 2442 hrs. (Class I) or 48+4 hrs. (Class II).

specified flexure of substrate from the capacitance measured before

the test.)
11. |Resistance to * Solder temperature: 260+5C * No remarkable damage.
Soldering Heat * Dipping time: 10+1 sec * Cap change:

* Preheating: 120 to 150<C for 1 minute before imme rse NPO: within +2.5% or 0.25pF whichever is larger
the capacitor in a eutectic solder. X7R, X5R: within +7.5%
* Before initial measurement (Class Il only): Perform Y5V: within +20%
150+0/-10C for 1 hr and then set for 48+4 hrs atroom  * Q/D.F, I.R. and dielectric strength: To meet initial requirements.
temp. * 25% max. leaching on each edge.

* Measurement to be made after keeping at room temp.
for 2442 hrs. (Class 1) or 48+4 hrs. (Class Il).

12. [Temperature Cycle * Conduct the five cycles according to the temperatures * No remarkable damage.

and time. * Cap change :
Step Temp. (T) Time (min.) NPO: within +2.5% or 0.25pF whichever is larger
1 [Min. operating temp. +0/-3  |30+3 X7R, X5R: within £7.5%
2 |Room temp. 2~3 Y5V: within £20%
3 |Max. operating temp. +3/-0  |30£3 * Q/D.F., I.R. and dielectric strength: To meet initial requirements.
4 |Room temp. 2~3

* Before initial measurement (Class Il only): Perform
150+0/-10C for 1 hr and then set for 48+4 hrs at r oom
temp.

* Measurement to be made after keeping at room temp.
for 2442 hrs. (Class 1) or 48+4 hrs. (Class Il).
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No. Iltem Test Condition Requirements
13. |Humidity (Damp * Test temp.: 40+2C * No remarkable damage.
Heat) Steady State * Humidity: 90~95% RH * Cap change:
* Test time: 500+24/-0hrs. NPO: within +5% or 0.5pF whichever is larger
* Measurement to be made after keeping at room temp. X7R, X5R: 210V, within +12.5%; 6.3V, within +25%
for 2442 hrs. (Class 1) or 48+4 hrs. (Class II). 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:
Rated

D.F.=|Exception of D.F. =

vol.
0603 = 0.047pF; 0805= 0.18)F;
=50V|3% 6% |1206= 047,F i
10% |0805 = 1uF; 1210= 10pF
25y |595 [14% |0603=0.334F;1206 = 4.7F
1505 |0402=0.104F; 0603= 0.47)iF; 0805 = 2.2)IF;
1206 = 6.8uF
0603=0.15uF; 0805=0.68IF;
1206 = 2.20F; 1210=4.7yF,
0402= 0.033F; 0603 = 0.68F:0805= 2.20F
1206 = 4.7pF; 1210= 22yF
1595 |0402=0.331F; 0603 = 0.33):F ;0805 = 2.2F
10V |7.5% 1206=2.2uF; 1210=22uF
20% |0201= 0. 1uF ;0402= 1pF
0402=2.2,F ;0603= 10JF; 0805=4.7JIF;
6.3V |15% [30% | 1906 4711210~ 1004F i

10%
16V (5%

15%

Y5V:
Rated vol. |D.F.= |Exception of D.F.=
0603=0.1pF; 0805=0.47uF;
> 0, 0,
=50V 75% [10% 1206=4.7uF
35V 10%

0402=0.047uF;0603 =0.1pF;
10% 0805=0.33uF;1206 = 1uF;
25V 7.5% 1210=4.7uF

15% 0402=0.068uF;0603=0.47uF;
1206=4.7uF; 1210=22uF

16V 10% 12.5% |0402=0.068uF,; 0603=0.68uF
(C<1.0pF) 20% 0402=0.22uF
16V 0603=2.2uF; 0805=3.3pF;
(C=1.04F) 12.5% |20% 1206 =10uF;1210 = 22yF;

— 1812=47yF,;
10V 20% 30% 0402=0.47uF
6.3V 30% --- ---

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

Rated voltage Insulation
Resistance
100V: X7R 160
or
16V:040220.22pF
RxC=10 Q-F
. N . > . >
10V:0201247nF;040220.47uF;060320.47uF whichever is
; 080522.2uF;120624.7uF;1210247uF smaller

6.3V
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* Test time: 500+24/-0 hrs.
* To apply voltage : rated voltage.

* Measurement to be made after keeping at room temp.

No Item 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: 210V, within +12.5%; 6.3V, within +25%
Y5V: 210V, within £30%; 6.3V, within +30/-40%

for 2442 hrs. (Class I) or 48+4 hrs. (Class II). Q/D.F. value:
NPO: C=30pF,Q2200;C<30pF, Q=100+10/3C
X7R, X5R:
R\fgfd D.F.=|Exception of D.F. =
>50v|3% |6% 2282?82‘713?: 0805=0.18pF;
10% |0805=1uF; 1210=10uF
25v  |506 [14% [0603=0.33uF;1206=4.7uF
15% 0402=0.10pF; 0603=0.47uF; 0805 =2.2yF;
1206 =6.8uF
10% 0603=0.15uF; 0805 =0.68uF;
16v |50 ° |1206=2.2pF; 1210=4.7yF,
® [1505 |0402=0.033y/F; 0603=0.68F;0805=2.21F
1206 =4.7yF; 1210=22uF
15% 0402=0.33pF; 0603=0.33uF;0805=2.2uF
10V |7.5% ° 1206 =2.2uF; 1210=22uF
20% (0201 =0.1pF ;0402 =1pF
0402=2.2uF ;0603 =10uF; 0805 =4.7yF;
6.3V 15% |30% | 1506 = 47F;1210> 100pF
Y5V:
Rated vol. |D.F.= |Exception of D.F.=
=50V 75% |10% 2282%2%5 0805=0.47uF;
35V 10%
0402=0.047pF;0603=0.1pF;
10% 0805=0.33uF;1206 = 1pF;
25V 7.5% 1210=4.7uF
150 0402=0.068uF;0603=0.47yF;
1206 =4.7uF; 1210=22uF
16V 10% 12.5% |0402=0.068uF; 0603=0.68uF
(C<1.0uF) 20%  [0402=0.22uF
16V 0603=2.2uF; 0805=3.3pF;
C=1.0uF 12.5% |20% 1206 = 10uF;1210 = 22uF;
(C=1.0uF) 1812=47yF;
10V 20% 30% 0402=0.47uF
6.3V 30%

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

Rated voltage Insulation
Resistance
100V: X7R 500MQ or
16V:040220.22F RXC=5 Q-F
10V:0201247nF;040220.47UF;,060320.47HF | |\ \uoeris
; 080522.2)uF;120624.7uF;1210247uF smaller.
6.3V
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No Item

Test Condition

Requirements

15. |High Temperature
Load
(Endurance)

*Test temp. :

NPO, X7R/X7E: 125+3C

X5R, Y5V: 85+3C

*Test time: 1000+24/-0 hrs.

*To apply voltage:

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

(2) 10V = Ur<500V:

200% of rated voltage.

(3) 500V: 150% of rated voltage.
(4) Ur=630V:

* No remarkable damage.
Cap change:
NPO: £3.0% or +0.3pF whichever is larger
X7R, X5R: 210V, within +12.5%; 6.3V, within +25%
Y5V: 210V, within £30%; 6.3V, within +30/-40%
Q/D.F. value:
NPO: More than 30pF, Q=350
10pF<C<30pF, Q=275+2.5C
Less than 10pF, Q=200+10C

EFPERAD AR AR

Walsin Technology Corporation

120% of rated voltage. X7R, X5R:
5) 100% of rated voltage for below range. i Rated D.F. =|Exception of D.F.<
Size Dielesiie Rated Capacitance vol.
voltage range ~50v|3% |e0s |0603=0.047UF; 0805=0.18uF;
= 1206=0.47uF
0201 X5R 6.3V,10V C=0.1pF 10% [0805 = 14F; 1210= 100F
0402 )$%|3/’ 6.3V,10V c= l.OuF 25V 5% 14% [0603= 0.33HF;1206§4.7MF
15% 0402=0.10pF; 0603=0.47uF; 0805 = 2.2uF;
0603 X5R 6.3V 10V C=4.7uF 1206 =6.8uF
A Al o (5030 E e
o =2.2yF; =4.7uF,
0805 X5R 6.3V C=22uF 16v 5% 15% 0402=0.033uF; 0603=0.68uF;0805=2.2uF
Y5V TT=10pF © [1206=4.7uF; 1210=22uF
X5R C=47uF 0402=0.33pF; 0603=0.33uF;0805=2.2uF
1206 = 6.3V TT>22‘LF 10v  |7.5% |1°% | 1206 = 2.20F; 1210= 224F
= 20% [0201=0.1pF ;0402=1pF
(6)150% of rated voltage for below range. . - -
: 0402=2.2pF ;0603=10pF; 0805=4.7uF;
Size | Dielectric v%lattaegde Ca"rgggaence 6.3V |15% [30% | 1506 > 47,F;1210 = 100pF
0402 X5R  [10V,16V [C=0.22uF
Y5V 16V [C=0.47pF Y5V:
0603 >\§£53\R; 10\/1':3'3\/ gf;g“i Rated vol. |D.F.= |Exception of D.F.=
=2.2u = - > -
0805 X5R 10V |C=4.7uF =50V 7.5% 10% 2282;23%{1? 080520.47F;
Y5V 16V C=4.7uF 35V 10% - o
0402=0.047uF;0603=0.1pF;
* Measurement to be made after keeping at room temp. 10% 0805=0.33uF;1206 = 1uF;
for 24+2 hrs. (Class ) or 4844 hrs. (Class Il). 25V 7.5% 1210=4.7pF
5% 0402=0.068uF;0603=0.47pF;
1206 =4.7pF; 1210=22uF
16V 10% 12.5% |0402=0.068F; 0603=0.68uF
(C<1.0pF) 20% [0402=0.22uF
16V 0603=2.2uF; 0805=3.3uF;
(C=1.0pF) 12.5% |20% 1206 = 10pF;1210=22puF;
=M 1812=47yF;
10V 20%  [30%  |0402=0.47pF
6.3V 30%

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

Rated voltage Insulation
Resistance
100V: X7R 160
or

. >
16V:040220.22pF RXC =10 O-F
10V:0201247nF;040220.47uF;060320.47puF whichever is

; 080522.2uF;120624.7uF;1210247uF smaller.
6.3V
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APPENDIXES
@ Tape & reel dimensions

(N

=

W

P2 1

[1]

[1] .«
L]

“«
P1 i

Fig. 2 The dimension of paper tape

Fig. 3 The dimension of plastic tape

Size 0402 0603 0805 1206 1210 1812
Thickness N S, X A B C, DI B C,J,D G C,DG M D, K

Ao 0.62+0.05|1.02+0.05|1.50+0.10{1.50+0.10| <1.57 |2.00+0.10| <1.85 <1.95 <2.97 <2.97 <3.81
Bo 1.12+0.05|1.80+0.05(2.30+0.10|2.30+0.10, <2.40 |3.50+0.10| <3.46 <3.67 <3.73 <3.73 <5.30
T 0.60£0.05|0.95+0.05|0.75+0.05 [0.95+0.05|0.23+0.05 | 0.95+0.05 | 0.23+0.05 | 0.23+0.05 | 0.23+0.05 |0.23+0.05|0.25+0.05

Ko - - - - <2.50 - <2.50 <2.50 <2.50 <3.00 <2.50
W 8.00+0.10|8.00+0.10|8.00+0.10(8.00+0.10|8.00+0.10 | 8.00+0.10| 8.00+0.10 | 8.00+0.10| 8.00+0.10 |8.00+0.10|12.0+0.20

Po 4.00+0.10]4.00+0.10|4.00+0.10|4.00£0.10| 4.00+0.10 {4.0040.10 | 4.00+0.10 /4.00+0.10 |4.00+0.100|4.00+0.10|4.00+0.10

10xP, |40.0+0.10(40.0+0.10|40.0+0.10|40.0+0.10|40.0+0.10|40.0+0.10|40.0+0.10 | 40.0+0.10| 40.0+0.10 |40.0+0.10|40.0+0.10
P1 2.00+0.05|4.00+0.10|4.00+0.10 {4.00+0.10|4.00+0.10 {4.00+0.10 | 4.00+0.10 | 4.00+0.10| 4.00+0.10 |4.00+0.10{8.00+0.10

P> 2.00+0.05|2.00£0.05|2.00+0.05|2.00+0.05| 2.00+0.05 | 2.00+0.05 | 2.00+0.05 | 2.00+0.05 | 2.00+0.05 |2.00+0.05 | 2.00+0.05

Do 1.55+0.05|1.55+0.05 | 1.55+0.05|1.55+0.05/ 1.50+0.05|1.50+0.05 | 1.50+0.05 | 1.50+0.05 | 1.50+0.05 |1.50+0.05|1.50+0.05

D, - - - - 1.00+0.10 - 1.00£0.10|1.00+0.10| 1.00+0.10 |1.00+0.10|1.50+0.10
E 1.75+0.05|1.75+0.05|1.75+0.05|1.75+0.05/1.75+0.10|1.75+0.10 | 1.75+0.10| 1.75+0.10 | 1.75+0.10 | 1.75+0.10|1.75+0.10
F 3.5040.05|3.50+0.05|3.50+0.05 [3.50+0.05 | 3.50+0.05 | 3.50+0.05 | 3.50+0.05 | 3.50+0.05 | 3.50+0.05 |3.50+0.05 | 5.50+0.05

Size 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 178.0+0.10 250.0+1.0 330.0+1.0 178.0+0.10
| | N 60.0+1.0/-0 100.0+1.0 100+1.0 60.0+1.0/-0

Fig. 4 The dimension of reel
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@ Description of customer label

L BN J

¥

®SINCERA
@
a m TECH. CORP.
b=l NECCOQ DATE : 02/08/21
¢ ¢.____-‘-40025123-10
I PG : WKO-010-02-1 |.I|I|
“ 41PN : NZCH JO103KT 53080-10
¢ *+T0603 XTR 10nF +10% 50V
I +1—QTY : 400 PCS /'l
<« NN
+—0603B103K500CT 4000 0001

h

@ Constructions
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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* NPO, X7R, Y5V
©) Ceramic material BaTiO; based

@ Inner electrode AgPd alloy Ni

® Inner layer Ag Cu

@ Termination Middle layer

® Outer layer Sn

Fig. 5 The construction of MLCC

* Partial NPO items are with Ag/Ni/Sn terminations, please ref to product range of NPO

dielectric for detail.

@ 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. Don't store products in a corrosive environment such as sulfide, chloride gas, or acid. It may cause oxidization of

electrode, which easily be resulted in poor soldering.

b. To store products on the shelf and avoid exposure to moisture.

c. Don't expose products to excessive shock, vibration, direct sunlight and so on.
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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.
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Fig. 6 Recommended IR 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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