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1. INTRODUCTION

Soft termination series MLCC is designed and with a polymer layer within end terminations of product, which
can absorb mechanical stress caused by PCB handling in SMT line and reduce the mechanical impact for product. It will
It will offer more robust and reliable performance in applications.

2. FEATURES . APPLICATIONS

3
a. MLCC's termination are with a soft & flexible a. Automotive industry.
b
c
d

Power supply and related industries.
Lighting industry.
The other mechanical stress concerned products.

polymer layer to withstand high bending stress in SMT line.

b. Available for any item in standard series range.

4. HOW TO ORDER

Series Size Dielectric Capacitance Tolerance | Rated voltage | Thickness |Packing Q@'TY
ST=Soft 0402 (1005) |N=NPO Two significant digits A=+0.05pF |Two significant  |Refer Item 5&7| A:1K/Reel
Termination 0603 (1608) (COG)  |followed by no. of zeros.| B=20.1pF |digits followed by B:2K/Reel
MLCC for 0805 (2012) |B=X7R  |And Ris in place of C=0.25pF |no. of zeros. And C:3K/Reel
Automotive | 1206 (3216) |W=X5R |decimal point. D=0.5pF |Ris in place of D-4K/Reel
1210 (3225) |F=YsV Eg. F=t1% decimal point. 1:10K/Reel
1812 (4532) 104=10x10* G=£2%  |eR3-6.3VDC
=100nF I=£5%  1100=10 vDC
160=16 VDC
250=25 VDC
500=50 VDC
|101=100 vDC

Note 1: Please see below product range to find right termination code.
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5. EXTERNAL DIMENSIONS & CONSTRUCTIONS

Size
Inch (mm) L (mm) | W (mm) | T (mm)/Symbol | REINET | Mg (mm) | L |
0.25 ‘ [
0402 (1005) 1.004£0.20 0.50+0.20 0.50+0.20 E # +0.05/-0.10 )
1.60+0.20 0.80+0.10 0.80+0.07 S
0603 (1608) 0.40+0.15
1.60+0.30 0.80+0.30 0.80+0.30 X w
0.60+0.10 A
o o
0805 (2012) 2.00£0.20 1.25+0.10 Sggigig S . 0.50+0.20 Mg Mg
.25+0. . .
2.00:0.30 | 1.25¢0.30 | 1.25¢0.30 | | # Fig. 1 The outline of MLCC
0.80+0.10 B
0.95+0.10 C #
3.20+0.4/-0.1 1.60+0.15 1155015 3 m
.15+0. 0.60+0.20
1206 (3216
(3216) 1.2540.10 D # (0.50£0.25)*
3.20+0.4/-0.1 1.60+0.20 1.60+0.20 G #
3.20+0.50 1.60+0.50 1.60+0.50 P #
0.95+0.10 C #
3.20+0.40 2.50+0.20
1.2540.10 D #
1210 (3225) 1.60+0.20 G # 0.7520.25
3.20+0.60 2.50+0.50 2.00+0.20 K #
2.50+0.50 M #
1.25+0.10 D #
- +
1808 (4520) | 4.50+0.6/-0.4 2.03+0.25 2 00£0.20 K 4 0.50+0.25
1.2540.10 D #
3.20£0.30 1.60:020 | G # 0.75£0.25
1812 (4532) | 4.50+0.6/-0.4 2 00£0.20 K m (0.5040.25)
3.20+0.40 2.50+0.50 M #
1825 (4563) | 4.50+0.6/-0.4 6.30+0.40 2.00£0.20 (K) # 0.75+0.35
2220 (5750) 5.70+0.50 5.00+0.40 2.5040.30 (M) # 0.85+0.35
2225 (5763) |  5.70%0.50 6.30£0.40 2.80%0.30 (V) # 0.85+0.35
# Reflow soldering only is recommended.
* For 1206 =1000V, 1812_200V~4000V products.
6. GENERAL ELECTRICAL DATA
Dielectric NPO X7R X5R Y5V
Size 0402, 0603, 0805, 1206, 1210, 1808, 1812, 1825, 2220, 2225
Capacitance range* 0.1pF to 0.1uF 100pF to 47pF 0.033pF to 10pF 0.01pF to 2.2uF
Cap<5pF:
B (+0.1pF), C (+0.25pF)
5pF<Cap<10pF:
Capacitance tolerance** C (x0.25pF), D (+0.5pF) K (¥10%), M (+20%) Z (-20/+80%)
Capz10pF:
F (+1%), G (+2%),
J (5%), K (+10%)
Rated voltage (WVDC) 6.3V to 3000V
Operating temperature -55 to +125C -55to +125C -55 to +85C -25t0 +85 C
Capacitance characteristic +30ppm +15% +15% +30/-80%
Termination 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, 25T at ambient temperature
X7R, X5R: Apply 1.0+0.2Vrms, 1.0kHz+10%, at 25C am bient temperature.

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, then leave in a mbient condition for 24+2 hours
before measurement.
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7. CAPACITANCE RANGE (NPO Dielectric)

NPO Dielectric 0402, 0603 Sizes

DIELECTRIC
SIZE

RATED VOLTAGE
(VDC)

0.1pF (OR1)| E E E E
0.2pF (OR2)| E E E E
0.3pF (OR3)| E E E E s s s s
0.4pF (OR4)| E E E E s s s s
0.5pF (OR5)| E E E E E s s s s s s s
0.6pF (OR6)| E E E E E s s s s s s s
0.7pF (OR7)| E E E E E s s s s s s s
0.8pF (OR8)| E E E E E s s s s s s s
0.9pF (OR9)| E E E E E s s s s s s s
1.0pF (1R0)| E E E E E s s s s s s s
1.2pF IR2)| E E E E E S s s s s s s
1.5pF (IR5)| E E E E E s s s s s s s
1.8pF (IR8)| E E E E E s s s s s s s
2.2pF (2R2)| E E E E E s s s s s s s
2.7pF 2R7)| E E E E E s s s s s s s
3.3pF 3R3)| E E E E E s s s s s s s
3.9pF 3R9)| E E E E E s s s s s s s
4.7pF 4RT)| E E E E E s s s s s s s
5.6pF (5R6)| E E E E E s s s s s s s
6.8pF (6R8)| E E E E E s s s s s s s
8.2pF (8R2)| E E E E E s s s s s s s
10pF (100)| E E E E E s s s s s s s
12pF (120)] E E E E E S s s S s s s
15pF (150)| E E E E E s s s s s s s
18pF (180)| E E E E E s s s s s s s
22pF (220)| E E E E E s s s s s s s
27pF (270)| E E E E E s s s s s s s
g 33pF (330)| E E E E E s s s s s s s
g 39pF (390)| E E E E E s s s s s s s
2 4TpF (470)| E E E E E s s s s s s s
§ 56pF (560)| E E E E E s s s s s s s
o 68pF (680)| E E E E E s s s s s s s
82pF (820)| E E E E E s s s s s s s
100pF (101)| E E E E E s s s s s s s
120pF (121)] E E E E E S s s S S s s
150pF (151)| E E E E E s s s s s s s
180pF (181)| E E E E E s s s s s s s
220pF (221)] E E E E E s s s s s s s
270pF (271)| E E E E S s s s s X X
330pF (331)] E E E E s s s s s X X
390pF (391)] E E E E s s s s s X X
470pF (471)| E E E E S s s s s X X
560pF (561)] E E E E s s s s s
680pF (681)| E E E E s s s s s
820pF (821)| E E E E s s s s s
1,000pF (102)| E E E E s s s s s
1,200pF (122) X X X X
1,500pF (152) X X X X
1,800pF (182) X X X X
2,200pF (222) X X X X
2,700pF (272) X X X X
3,300pF (332) X X X X

3,900pF (392)
4,700pF (472)
5,600pF (562)
6,800pF (682)
8,200pF (822)
0.010uF (103)
0.012uF (123)

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 local representative.
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NPO Dielectric 0805 Size

DIELECTRIC
SIZE

RATED VOLTAGE
(VDC)

2,700pF (272)
3,300pF (332)
3,900pF (392)
4,700pF (472)
5,600pF (562)
6,800pF (682)
8,200pF (822)
0.010pF (103)
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 local representative.

0.5pF (OR5)| A A A A A A A A A D
0.6pF (OR6)| A A A A A A A A A D
0.7pF (OR7)| A A A A A A A A A D
0.8pF (OR8)| A A A A A A A A A D
0.9pF (OR9)| A A A A A A A A A D
1.0pF (1RO)| A A A A A A A A A D
1.2pF (1R2)| A A A A A A A A A D
15pF (IR5)| A A A A A A A A A D
1.8pF (1R8)| A A A A A A A A A D
2.2pF (2R2)| A A A A A A A A A D
2.7pF 2R7)| A A A A A A A A A D
3.3pF (3R3)| A A A A A A A A A D
3.9pF 3R9)| A A A A A A A A A D
4.7pF 4R7)| A A A A A A A A A D
5.6pF (5R6)| A A A A A A A A A D
6.8pF (6R8)| A A A A A A A A A D
8.2pF (8R2)| A A A A A A A A A D
10pF (100)] A A A A A A A A A D
12pF (120)] A A A A A A A A A D
15pF (150)] A A A A A A A A A D
18pF (180)| A A A A A A A A A D
22pF (220)] A A A A A A A A A D
27pF (270)| A A A A A A A A A D
33pF (330)) A A A A A A A A A D
o 39pF (390)| A A A A A A A A A D
o 47pF (470)] A A A A A A A A A D
8 56pF (560)| A A A A A A A A A D
§ 68pF (680) A A A A A A A A A D
S 82pF (820)] A A A A A A A B B D
100pF (101)| A A A A A A B B B D
120pF (121)] A A A A A A B D D D
150pF (151)] A A A A A B D D D D
180pF (181)| A A A A A B D D D D
220pF (221)] A A A A A D D D D D
270pF 271)| A A A A A D D D D D
330pF (331)| A A A A A D D D D D
390pF (391) B B B B B D D D D D
470pF (471) B B B B B D D | [
560pF (561) B B B B B D D | |
680pF (681) B B B B B D D | [
820pF (821) B B B B B D D | [
1,000pF (102)] B B B B B D D | |
1,200pF (122)] B B B B B D D
1,500pF (152)] B B B B B D D
1,800pF (182)] B B B B B D D
2,200pF (222)] B B B B B D D
D D D D D
D D D D D
D D D D D
D D D D D
D D D D D
D D D D D
D D D D
D D D D
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NPO Dielectric 1206 Size
DIELECTRIC NPO |

SIZE 1206

RATED VOLTAGE

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)
0.012pF (123)
0.015uF (153)
0.018uF (183)
0.022pF (223)
0.027pF (273)
0.033uF (333)
0.039uF (393)

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 local representative.

VDO) 10 16 25 50 100 | 200 | 250 | 500 | 630 | 1000 | 1500 | 2000
1.0pF (1R0)
1.2pF (1IR2)| B B B B B
1.5pF (1IR5)| B B B B B B B B B B B B
1.8pF (1IR8)| B B B B B B B B B B B B
2.2pF (2R2)| B B B B B B B B B B B B
2.7pF (2R7)| B B B B B B B B B B B B
3.3pF (3R3)| B B B B B B B B B B B B
3.9pF (3R9)| B B B B B B B B B B B B
4.7pF (4R7)| B B B B B B B B B B B B
5.6pF (5R6)| B B B B B B B B B B B B
6.8pF (6R8)| B B B B B B B B B B B B
8.2pF (8R2)| B B B B B B B B B B B B
10pF (100)| B B B B B B B B B B B B
12pF (120)] B B B B B B B B B B B B
15pF (150)| B B B B B B B B B B B B
18pF (180)| B B B B B B B B B B B B
22pF (220)] B B B B B B B B B B B B
27pF (270)] B B B B B B B B B B B B
33pF (330)| B B B B B B B B B B c c
39pF (390)| B B B B B B B B B B c c
47pF (470)| B B B B B B B B B C c c
56pF (560)| B B B B B B B B B c D D
68pF (680)| B B B B B B B B B c D D
82pF (820)| B B B B B B B B B D D D
100pF (101)| B B B B B B B B B D D D
o 120pF (121)] B B B B B B B B B D G G
° 150pF (151)| B B B B B B B B B D G G
8 180pF (181)| B B B B B B B B B G G G
g 220pF (221)| B B B B B B B B B G G G
S 270pF (271)| B B B B B B c c c G P P
330pF (331)| B B B B B B c c c G P P
390pF (391)| B B B B B B c c c G P P
470pF (471)| B B B B B C c C c G
560pF (561)| B B B B B c D D D G
680pF (681)| B B B B B c D D D G
820pF (821)| B B B B B C G G G G
1,000pF (102)| B B B B B C G G G G
B B B B B C G G G
B B B B B D G G G
B B B B B D G G G
B B B B B D G G G
B B B B B D G G G
B B B B B D G G G
B B B B B D G G G
B B B B B D G G G
B B B B B
C c c C C
D D D D D
D D D D D
P P P P P
P P P P P
P P P P P
P P P P P
) P P P
P P P P
P P P P
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NPO Dielectric 1210 Size
DIELECTRIC

RATED VOLTAGE
(VDC)

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)
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)
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 local representative.

SRR OOOOTOOCOOOOO0O00O00I0
SEIXRIROOOOOOCOOO0OO00O0000I0

Capacitance

[2k(oMo}(okelivliviivliviiviiviiv] vlielelelelelelelelelelelelieleleleNelolelolelel el
[2k(oMoX(okelivliviivliviiviiviiv] vlielelelelelelelelelelelelieleleleNelolelolelel el
vilvlivliviiviivliv] wiiel(elelelelelelelelelelelielelelolelelelelolel el
vilviivliviiviivliv]iviiel(elelelel el elelelelelelielelelolelelielielolelelle]
SEEEEROIOOOOOOOOOOCOOOO0000000000nI0

ivilviolelielelelelelelelelelel elelelolelelolielelelelolelelolelololeloleleloliel (o)
viiviolelelelelolelololelelel elelelelelelelieclelolelelelieloliclololielelielieleliel Q]
viivioleleleleloleloloNelelelelelelelelelelieclelolelelelielolieclelelelelieleleliel Q]
ivilvioleleleleleleloloNelolel eleleloleleloleleleNelolelololelololelolel el olel (@]
ivilviolelielelelelelolelelolel elelelolelelolelolelelolelololelololelolelelolel (@]




Aillen

NPO Dielectric 1808 Size

DIELECTRIC
SIZE

RATED VOLTAGE
(VDC)

2.0pF (2R0)
2.2pF (2R2)
2.7pF (2R7)
3.3pF (3R3)
3.9pF (3R9)
4.7pF (4R7)
5.6pF (5R6)
6.8pF (6R8)
8.2pF (8R2)
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)
1. The letter in cell is expressed the symbol of product thickness.

Capacitance
X A |A|R|x|x|x|x|O|U|o|U/O|U|U|U|U|U|O|U|U|U|O|O|O|0|0|O

®O X X X|XXXX|XxOQOIOO|l O O|/0O|lU0 0 0C|00|0O0C|/00 0 0OC|0O|(0 0O
[ MvAFSPFSFSPFAPFSPFSPFSPFSPviiviiviiviivliviiviiviivliviiviiviiv]ivliviivliviivliviiviiviiv)

XX XA IR AR XXX RXRXR|XOO/CO|O|O/O0O/0/0|0|O0/0/0/0|0|0/0|0|0|0|0/0/0|0|0|0
XXX XRIRRIR XXX XRXXR|XIOOO|lO|O|/O/0O/0|0|O0|/00|/0|O0|0/0|0|0|O0|O0/0/0|0|0|0
X XOOIRIXIXXRXRIX/XX0O0O0O0C|0O/0|00 00|00 00C|00|00C|00 0 0O|0|0 0

2.For more information about products with special capacitance or other data, please contact local representative.
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NPO Dielectric 1812 Size

DIELECTRIC
SIZE

RATED VOLTAGE
(VDC)

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

AR AR R XO|OO|0|0|/0|0|0|0|0|0|0 |0 0O

XX RIRXRXX/X|O|OO0O|00O|0|0|0|00|00|C|C|OC
XX RIRXRXX/X|O|O|O0O|00O|0|0|0|00|00|C|C|OC

Capacitance

P PIFNFNPNPN PPNP PP Nviivlivliviiviivliv] (vilvliviiwliviiviivlivlivlviivlw) (o)

ogQooooooo0o0000000000000000|0|00|00|0|0|0|0|0|0
vilvliviiviiviivilviiviiviiv] wilvilvilviiviiviiviivllvilvilviiv] vilvlivlivilvilviivlivlivlivliwllie] lo)

jvllvliviiviiviiv]iviiviiviiviiviiviivilvliviiviiviiv] vilvliviiviiviivlivlivilvllviiviiv]viivliviivilviiviivlivlivliviivlie] lo)
jvilvliviiviiviiv]iviiviiviivliviiviivilvliviiviiviiv] vilvllviiviiviivlivlivilvllviiviiv]vilivliviivilvliviivlivlivliviivliel lo)
vilviiviivilwiiv]viiviiviivlivliviivilviiviiviiviiv] wilvilvilviiviiviivlivilvllviiviiv] vllvlivllvilviiviivlivlivlivlliwlle] (o)
vilviiviivilwiiv]vilviiviivllvliviivilvliviiviiviiv] wilvilviiviiviiviivlivilvllvilviiv] vilvllivllvilviiviiviivlivlivlliwlle] lo)
vilviiviivilwiiv]vilviiviivlivliviivilvliviiviiviiv] wilvilviiviiviivlivlivilvllviiviiv] vllvlivllivilviiviiviivlivlivliwlle] lo)

rd9el(ali=Alviiviiviiviiviiviiviiviiviiviiv] vilviivlivlivliviivlivliviiviiviiv] vilviivlivliviiviivlivlivliviivlle) (w)

rlelali=Alviiviiviiviiviiviivliviiviiviiv] vilviiviivliviiviivlivliviiviiviiv] viiviivlivliviiviivlivliviiviivlle) (w)

2.For more information about products with special capacitance or other data, please contact local representative.
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NPO Dielectric 1825 to 2225 Sizes

DIELECTRIC
SIZE

RATED VOLTAGE
(VDC)
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)
4,700pF (472)
5,600pF (562)
6,800pF (682)
8,200pF (822)
0.010uF (103)
0.012uF (123)
0.015uF (153)
0.018uF (183)
0.022F (223)
0.027uF (273)
0.033uF (333)
0.039uF (393)
0.047uF (473)
0.056uF (563)
0.068uF (683)
0.082uF (823)
0.1pF (104)
0.12uF (124)
0.15pF (154)
0.18uF (184)
0.22uF (224)
0.27uF (274)
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 local representative.

20
100 3000 100 | 55 [ 500 | 630 3000 100 500 | 630 {1000|2000{3000

K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
M
M

SEEI R R XRRIRIR R R XX RIRI R R R R XXX XXX
AP PP PP NP NP PPN PP NP PPN PP PN PN PNIP P P

SRS RARIRRARRIRIR AR XRIRR XXX XXX

Capacitance
R R PP PP PN PP P PSPPI N PN PP PPN PP PP PP PN P S

EEE G EA AP NP PSPPI PN P P S PN P P PP P P P S P P PR PP P PN P S PN PN P S P P P P

EEEEAEEAEGP N PP NP PPN PSP P PP P PN P P PN P P P P S PN PN P PP P
SRR EIEIARIAA AR A AR XXX X RR XXX XX RR R R|X|=
EEEGEGP PP NP P PP PN P P S PN P P PN P PN P P S P P P PP P P P S PN PN P S P P PN P
SRR EIRREER AR A AR R RR R R XXX XXX R R XX

SRR R X XRRIRIRR R R RXRRIRR R R AR R XRIR AR R RRRR|AR R XX RRR R R R R XXX XX
EAR NP FP P S PN PP PN PN P NP PPN PP PN PP NP PN PN P NP PPN PP PN P PP P PN PN P PPN PN P P P

SER X XRRXRRIRIRIAR AR R RRIRIR R R R R RXRRRR R R R XRRIR AR R R R RRIA R R R RR XXX XXX
SRR AR XRIRIRRIRIRIRRRIRIR AR XRIRIRRRIR R AR RIRIRRXRXRIRRXRRIR R X RIR R XXX XXX
SER R RXRRIRIRR IR R R RRRI R R R R XRRIR AR R R R RRAR R RRRRR R XX R XXX XX

AR R R R|IR|IRIRIRIRIRRIRIRRRRIRR R RIRRRRRRRRR R RR R R R |R R R |RXR

SRR R R XRIRIRIRIR R R RRIRIR R R R R RXRRR|RR R R RRIRRA R R R R RRIA R R R RRR|R R XXX
SEZE R XRIRIRIRIAR R R RRIRI R R R R R RIRR|IR R R R XRIRIR R R R R R XRRIR R R R RRR|R R XXX
RPN PP PPN PP P PN PP PN PN PP PN PN PP P PP NP P P P NP P PN PN PP P PPN PN PN PN P P P PN P P P
SRR AR XRIRIRRRIRIRRRIRIR AR XRIRRRRIR R X RIRR X XRR R XRRR R XXX R XXX XXX




Aillen

7-1. CAPACITANCE RANGE (X7R Dielectric)

0402, 0603 Sizes
DIELECTRIC

RATED VOLTAGE

Capacitance

(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)

mimmmm(m{mmmmMmmMmMm|mMmmMmMmmMmM|M|m|mmm/Mm|m|m/mm

mimmmm{m{mm|m/m|m|mmm|m|m||m,m,m,|m,/m

XXX XXX XXX XX XXX X XXX XXX XX XXX

XXX XXX XXX XX XXX X XXX XXX XX XXX

0.012uF (123)
0.015pF (153)
0.018pF (183)
0.022uF (223)
0.027uF (273)
0.033pF (333)
0.039pF (393)
0.047uF (473)
0.056F (563)
0.068pF (683)
0.082uF (823)
0.10uF (104)

mmmmmimmmMmmMmMMMMMMM|{M{MmMmM/M|M|MmMM(M|M|mMmmmMm|Mm|m|m/m/m|m,|m,m

mmmmmimMmmMmMmmMmMMMMMMM|{M{MmMmMMMMmMM(M|M|mMmMmMm|Mm|Mm|mmm|m,|m,m

mmmmmimmmMmm|m[(mmMmmMmmMmMm|MmMmmMmmMm|Mm(m|mmmmmMm|Mm||m,/mm/m,|m,|m,m

XIXIXIXIXIXIXOnnnnluonn o nnonnowonononnonnnonnnonoononownonl(n

XIX XXX XIX[XIXIX|IXIXIOOn o nnonnowononnno o nnonnnoonmononownonlon

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)
1.0pF (105)

XIXIX|IXIXIX|XIXOnnonnonnnonnnnonnonuonnonnnoonnonononnonnnonnnounononounonl/n

XIXIX|IXIXIX|IXIXOOnnnnnonnonounnononnonuonnonunnononnononnnonnnunnnunounonounuonlun

XX I X|IXIXIX|X[I[XIOOnnnn oo nnononnnhonnnouounonononnononnnonnnoununnononononwuon

1.5pF (155)
2.2uF (225)
4.7uF (475)

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 local representative.




Aillen

X7R Dielectric 0805 Size

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)
0.012pF (123)
0.015pF (153)
0.018uF (183)
0.022pF (223)
0.027pF (273)
0.033uF (333)
0.039uF (393)
0.047pF (473)
0.056pF (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)
2.2uF (225)
4.7uF (475)
10pF (106)

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

OO0 ®W|W0|0|0 @™ ® ® T ©®® mEME ®©

Capacitance
U|0|0|0|U|0|0|0|0|0|w|w @ W ® ® | w|(o oo o oo oo oo o oo

lvAiviiviiviiviiviiviiviiviiviiviiv]iviiviiviiviiviiviliviivliviiviiviiv] ivliviivilivliviiviiviiviivlivhlivilivliv)
lvliviiviiviiviiviivliviiviiv] iviiviiviliviiviiviiviiviiviiviivliviiviiviiviiviivilviiviivAliviiviivilvliv)
OO0 0000|0000 W W|W|W P|W P XEP®E©®P®PE©OEPE®EPB

---|/-l©0©co0o0ol0©0oo©ooooo|oo|looo o000 000|000 0|0|0/0 0 0|0(0|0 0|0

-|-/-|-/O/00C0Q0O|0|O|/lOOO0O|00C0000/O0O|O0O00C|0|0000/0/000(0|]O0 000|000 0 0|0O|0O|0

--------/-{-999gocooovoooovovovovoooooooUlolo 0000|000 0|0/0/0 0 0|0(0|0|0|0
----/-/---/-f-|{-99ojojooo/ojo/0/o0o/o|j0j0o0/0l0j0O|0O/0/0|0O|/0O/00|/0|0/0O0|0/0|/0|0|/0/0|0|0|0|0 0|0|0C
---\-/-\---/-{-999oojooooojoooo/ooo|o/oj0o/0/0/0|0|000/0|0|000|0|0|0/0/0|0(0|0|0|0

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



Aillen

X7R Dielectric 1206 Size
DIELECTRIC

Capacitance

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)

OO000O006060600 0|66 0 0/0|0|0|o|o|o|o|o

OO0 O060600 O 0|0 00|00 0 0|0

0.012pF (123)
0.015pF (153)
0.018uF (183)
0.022yF (223)
0.027uF (273)
0.033pF (333)
0.039uF (393)
0.047pF (473)
0.056uF (563)
0.068uF (683)
0.082uF (823)

0.10pF (104)

[@MeioMo oM oliokiviiviiviivAlv] iviiviiviiviiviiviiviiviiviiviiviiv]ivliviiviivliviiviivilivliviivilviiviiv)

(Moo aolalioiviliviiviivAlv] iviiviiviiviiviiviiviiviiviiviiviiviiviiviiviivAliviiviiviivalivAiviivilivaiv)

®

®

(ool eiooliolivAivAlviiviiviiviiviiviiviiviiviiviiviiviivi ivliviiviivAliviiviiviiviiviivilviivliv)

[eXoleiokoliolivAlivAlviiviiviiviiviiviiviiviiviiviiviiviivi ivliviiviivAlviiviiviiviiviivilviiviiv)

®|/®(o 000l 000C|/0000O|00 0 0O|0/00 0C|0|0 0 0O 0O

0.12yF (124)
0.15pF (154)
0.18pF (184)
0.22yF (224)
0.27yF (274)
0.33pF (334)
0.39yF (394)
0.47yF (474)
0.56pF (564)
0.68yF (684)
0.82yF (824)

1.04F (105)

v/ 9 ©9|(v9|v ©® oOoO0OOOOO0OO0O0O00O0O000|0/0|00/0|0/0 0/ 0|0|O000 00|00 00|00 0 0O|0O|0O

v|(9|9 9 OOOOO® OO Oo|0O0|0000|0/000|00|00|/0|000|/0|00 000|000 0OC|00 0 0C|/00 00

1.5pF (155)
2.24F (225)
3.3pF (335)
4.7uF (475)
10pF (106)

VU0 V|v|v|q|q |l OOOO|OOO0O0/0O/O0O0/0|0|0O0/0O0/0|0|0|0/0/0|0|0 0/ 0|0|0|0 00000 0|0(0|0/ 0 0|0O|0O

V| 00|70 |« |« u|lu|flaa/OOOO|OO/O0O0/0O/O0O0/0|0|0O0/0O0/0|0|0|0/0/0|0|0 0/ 0|0|0|0 00000 0|0(0|0/ 0 0|0|0O

o

22UF (226)
A7F (476)

|0 7|0 v ¢|lu|u|jlujaioOOOO0OO|IOO0O00/0/00/000|/000|0/0|O0 0000000000 0|0|00 0 0|0|0 0O

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 local representative.




Aillen

X7R Dielectric 1210 Size

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)
0.047F (473)
0.056uF (563)
0.068uF (683)
0.082uF (823)
0.10pF (104)
0.12pF (124)
0.15pF (154)
0.18pF (184)
0.22uF (224)
0.27uF (274)
0.33pF (334)
0.39uF (394)
0.47uF (474)
0.56pF (564)
0.68uF (684)
0.82uF (824)
1.0pF (105)
1.5uF (155)
2.2uF (225)
3.3uF (335)
4.7uF (475) K
10uF (106) K
22uF (226)
ATuF (476)] M
1. The letter in cell is expressed the symbol of product thickness.

6.3

ENEAENEAEDEAEDEDEDEd lvliviiviiviiviiviivilviiviivAlvAiv)
T L 5L LL L5 %|190|0|0 00|00 00000

Capacitance
= iololololioliol [alalioliollo}{alivAiviiviiviiviiviiviiviivAiviiviiviiviiviiviiviivaivalv)

X060 oOo»noloo ool o000 000|000 0|00 00|00 00|00 0
X600 »noloo ool o000 0o0|00|00|0|0 00|00 00|00 0

TS| OO0 0000000000000 o0000/0|0
A EE4EGEES
EE4Ed Dk

OO0 oooonooono oo oonooonooooonooonoonooonononnn
SIS ST S S S OIOOOCoo0 00000 o00oonoonooloon oo

L Z K50/ 0000000000000 0/00[0[0/00|00[0|00[000[0|000[000|0
SRR AIZTZEZ|OOOC|I0O0OOO0O0O0O0O0OOOOIOO0OO0O0O000I0NIO00000I0

ST XIOOOOOOIOO0OO000000000000000000000000n0o00nnn0n0n|0n
<

<

SIXIX|XXIX|OOOOOOIOO0O0O0O00I000000|000|000|I00000[0000000|0

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



Aillen

X7R Dielectric 1808, 1812 Sizes

DIELECTRIC
SIZE

RATED VOLTAGE

500 | 630 1000|1500 2000|3000

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)
0.015uF (153)
0.018pF (183)
0.022pF (223)
0.027uF (273)
0.033pF (333)
0.039pF (393)
0.047uF (473)
0.056pF (563)
0.068uF (683)
0.082pF (823)
0.10uF (104)
0.12pF (124)
0.15pF (154)
0.18pF (184)
0.22pF (224)
0.27pF (274)
0.33pF (334)
0.39uF (394)
0.47uF (474)
0.56pF (564)
0.68uF (684)
0.82pF (824)
1.0pF (105)
1.5pF (155)
2.2uF (225)
3.3pF (335)
4.7uF (475)

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

XX R IR IR R RR|RX|RX|IX|/O|0O|0|0 /0 0|O|0O 0|0

AR RIRIR R RRXR|RX|RX|IX|/O|0|0|0 /0 0|O|0O 0|0
XX RNR|IRR|R|IXRIXRX|O|O0 0|0

EYEAEAEAEAEAEA PPN P PSPPI PSP PN PN

T 22 S RIRI"IOO|®|O|0|0|0|0|0|0|0|0|0O
T Z 2 S RIRI"IOO|®|O|0|0|0|0|0|0|0 |0 |0

Capacitance
X R RA|R|X xR |R|R|x|x|x|x|O|U|o|U|/U|U|U|U|U|U|U|/U|0|O|O|O|O /OO

AR RIR R R R RR R RIRR|X|X/O0O|0|O|O0/0|/0|0|O0|0 0 /0|0|0|0|0 0|0|0
XX XIRR XXX R R R IR XR|X|X/O|O|0O|O|O0O/0|/0|0|O0|0 0/ 0|0|0|0|0 0|0|0O

HEYEAENEAEAEAEdEAEDP PN lviiviiviiviiviiviiviivliviiviivliv] iviivAiviiviivalvaiviiv)

o©oo9oo9oovooooloooloo|jo0o/0|0jo/0|0/0|0(0|0/0|/0|0|0/ 0/0|0|0|0 0 00O
lvliviiviiviiviiviiviiviiviiviliviiviiviiviivliviiviiviiviivlivliviiviiv] ivliviiviiviiviiviiviliviiviivalivaliv] lv)
HEYE4AEA PP PP PN PPl viiviiviiviiviiviiviiviiviiviiviiviiviivliviiviivAliviiviiviiviivAiviiviiviiviiviiviiviivalvalvaliv]
HEYE4AEA PP PP PN PP vi lviiviiviiviiviiviiviiviiviiviiviivi ivliviiviivAliviiviiviiviiviiviiviiviiviiviiviiviivalvalvaiv]
EYEAEAEdAEAEAEdD PP Siviiviivliviiviivliviivi ivliviiviivliviiviiviiviiviivliviivi lvliviiviivliviiviivAlv]
<2 Z|X|X/x X0/l 0O 0|0|l0O0O|0O|/0O|0O0 00|00 00O|/00|00C|00 0 0O|0O|0

lvliviiviiviiviiviiviiviiviiviliviiviiviiviivliviiviiviiviivliviiviiviiv] ivliviiviliviiviiviiviliviiviivalivaliv] lw)
X/ X/ Xx/oooogolooo|loojo0o/0|0j0|/0|0/0|0|0|0/0|/0|0|0/ 0|0|0|0|0 0 0O|0C

<|X|x X X|x/xOO/0O/U0O 00|00 00|00 00|00 0 0O|0O000O|0|/000OC|0|0 0 0O|0

<

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



Aillen

X7R Dielectric 1825 to 2225 Sizes
DIELECTRIC

RATED VOLTAGE 250 500 | 630 |1000{20003000 1000 | 2000 | 3000 500 | 630 [1000|2000 3000
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)
0.015uF (153)
0.018uF (183)
0.022pF (223)
0.027uF (273)
0.033pF (333)
0.039pF (393)
0.047uF (473)
0.056uF (563)
0.068uF (683)
0.082uF (823)
0.10uF (104)
0.12uF (124)
0.15uF (154)
0.18pF (184)
0.22uF (224)
0.27uF (274)
0.33uF (334)
0.39uF (394)
0.47yF (474)
0.56F (564)
0.68uF (684)
0.82uF (824)
1.0pF (105)
1.5pF (155)
2.2uF (225)
3.3pF (335)
4.7uF (475)
6.8pF (685)
10pF (106)

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

A
~
A
A
A
A
A
A
A
A
A
A
~
A
A
A
~
A
A
A

ClIC|IC|CI 22| R R R XX XXX XXX
cC|clcIZ 22 2R IXIXIR IR |IR|X|®
cclclciclc cIZIZIR I RIRIR|X|R|R|R|R|x|=
CICICIZI S RIXIR|R| XX |R|R|=R
CICICIZT 2 S 222X R X IRIR IR R R R |R|X|=
CIZZ S S S R IR|IR|R|R|R|IR|R

Capacitance
22 R|IR AR AR AR R|R|R| xR R == |®|x|®|=x | =|=

CICICZIZSI I R XRIXRI R R XXX XX XXX R XRIX XX XXX
CICCICIRIXRARIRIRRRRXRRIRRRIR R RXRRRRXR|IRIR XXX

AR RIR IR RIRIR R R RRIRR R RNR IR RNRIR R RRNRRNR R RNR R R|IRXN RN X|RXR
SIX X XXX XX XXX R XXX R XXX R XXX R XXX R R XXX R
SIX AR RIXR AR RIR AR AR AR R RIRNR A RRNRAR AR AR R R R|IR|IR R
CIC ZZ XRIX XX XIXIRXRIR XX R XRXIXR R XXX RNXR XXX R XR|IX XX XXX
CIC 2 XRIX XX XXX XX XX R XXX R XXX RNXRXR|IRX R R XR|IX XX XXX
AR RIR IR RIRIRRIR IR R RNR R RNRIR R R RNRRIR R RNR R R|RXN R RX|R
AR RIR IR RIRIRRNR IR R RNR R RNRIR R R RNRRNIR R RNR R R|RXN R RX|R

A RN R AR IARIR IR IR ARIARIR R RIARIARIAR R RAR AR AR R ARAR[IRIR R AR AR IR R RAR|IXR|IR
T 2R RIRIAR R ARIRIAR R R RIRNAR AR RIR AR RIRIAR R ARIRR R R RIR R RRIR RN RX|R

[ EAF AP PPN PP S PSP P PSP PP PSP PN PP PSP P PP PPN P PPN P PP PPN PN PSP PN PN P PN
CICIZ R RIRR R R RIXR AR AR A RXR RN AR R RIRNAR R R AR RN RRR AR RR AR AR RN

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



Aillen

7-2. CAPACITANCE RANGE (X5R Dielectric)

Dielectric

Rated Voltage 6.3 25 6.3/10]16|25[50 6.3/ 10[16 |25 50 6.3]/10]16] 25|50 6.3/ 1016|2550
0.033pF (333)
0.047yF (473)
0.068uF (683)

0.10pF (104)

0.15pF (154)
0.22pF (224)
0.33uF (334)
0.47uF (474)
0.68uF (684)
1.0pF (105)
1.5pF (155)
2.2uF (225)
3.3uF (335)
4.7uF (475)
6.8uF (685)
10pF (106) P
22uF (226)
1. The letter in cell is expressed the symbol of product thickness.

mimjm mm|m
mjim

mim|mmm|m
mimim m mfm|m
X

Capacitance
XX | x| x
XX | |x|x
XXX |>x|x

XX | XXX |X
x
x
V|0 & |@
)

T| T
TV TV T <<

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

7-3. CAPACITANCE RANGE (Y5V Dielectric)

DIELECTRIC

SIZE

RATED VOLTAGE
0.010uF (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) E
0.33uF (334) E
0.47uF (474)
0.68uF (684)

1.0uF (105)

2.2uF (225)

4.7uF (475)

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

(@]
(&)
o
]
()]
a

m |m|m|mmmm
m |m|m|mmmm

M M |M|m | mm{mm{m
nnnmonononnonin
nunnnnnonlnn

Capacitance
X X |nnunn|nnlnnnlnn

nmnnnnnnnnounnonln

2.For more information about products with special capacitance or other data, please contact local representative.
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8. PACKAGING STYLE AND QUANTITY

Paper tape Plastic tape
13" reel 13" reel
0402 (1005) 0.50+0.20 E 10k - - -
0.80+0.07 S 4k 15k - -
0603 (1608) 0.80+0.30 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+0.30 | - - 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+0.50 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+0.50 M - - 1k 6k
1.25+0.10 D - - 2k 10k
1808 (4520) 1.60+0.20 G 2k 8k
2.00+0.20 K - - 1k 6k
1.25+0.10 D - - 1k 5k
1.60+0.20 G - - 1k -
1812 (4532) 2.00+0.20 K - - 1k -
2.50+0.50 M - - 0.5k 3k
1825 (4563) 2.00+0.20 K - - 1k -
2220 (5750) 2.50+0.30 M - - 0.5k -
2225 (5763) 2.80+0.30 U - - 0.5k -

Unit: pieces
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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 *Test temp.: Room Temperature. * Shall not exceed the limits given in the detailed spec.
*Class I: (NPO) ; .
NPO: Cap=30pF, Q=1000; Cap<30pF,Q=400+20C
3. |Q/DF. =1000pF, 1.0£0.2Vrms > 1MHz+10% X7R X5RpX68pX7(§' P PRQ
(Dissipation >1000pF, 1.0+0.2Vrms » 1KHz+10% T
S - Rated [D.F.=< [Exception of D.F. =
Factor) Class II: (X7R, X7E, X6S, X5R,X7S,Y5V) lol.
C=10pF, 1.0£0.2Vrms > 1KHz+10% ** =3% 1206 =0.47uF
C>10uF, 0.5+0.2Vrms » 120Hz+20% =100V[|=2.5% |=5% [0603=0.068uF;0805>0.1uF;1206 = 1pF;1210=2.2uF;TT series
=10% [os05>0.22uF;1210=3.3uF
=3% [0201(50Vv);:0603=0.047pF;0805=0.18uF;1206 = 0.47uF
** Test condition: 0.5+0.2Vrms > 1KHz+10% =5% [0201=0.01uF;1210=3.3uF
X7R: 50V [=2.5% |00, [0402=0.0120F;0603>0.14F;0805 = 1yF(0805/X7R>0.47HF);
08052106(6.3V), 0603/475(63V) o 1206 =2.2uF;1210=10uF;TT series
X5R: = 12.5%}|1206/X5R=10pF
0201= 224 (6_3\,,10\,,16\,)#11 35V [=3.5% glg% 0603 = 1F;080522.2F;1206 = 2.24F;1210 = 10pF
= =~ = - = m
0402 =475 (6.3V,16V), 0402= 225(10V), i50/0 0201\:O.OlpF(OZOl/XSR—O.OlpF),OBOS:lpF,lZlOZ10|.|F
0603106 (6.3V) == gggiég'isifozollxm 0.014F);0603=0.47WF;TT seri
- . bsv <3.5% =0.1p >0.01pF); =0.47uF;TT series;
TT1§X:475(10V) » TT15X series =297 1<10% (0402 0.10uF(0402/X7R =0.056(1F);0805 = 2.24F;
X6S: 1206 = 4.7uF;1210 = 22uF(1210/X5R = 10uF)*
0201/474(4V),0201>104 (6.3V,10V), = 12.5%[0402 = 0.47uF;0805/X5R/X6S=10pF
0402=225 (6.3V), —59,  |0201=0.01pF(0201/X5R=0.014F);0402 = 0.033¢F;
0402/475 (10V), 0603/106 (6.3V), = 0603 = 0.1514F;0805 = 0.68UF;1206 = 2.2F;1210 = 4. 7F
X7S: 16V [=3.5% |09, [0201=0.14(0201/X5R>0.01F;0201/X7R =0.02244F);0402 = 0.22uF;
= 0603>0.47pF;0805 = 2.24F;1206 = 4.7WF;1210 = 22uF;TT series
0402/225(6.3V) ! — — —
= 12.5%]0402/X5R = 14F;0402/X6S=1pF;0805/X5R/X6 S=10pF
i _ 0201 =0.012F;0402 = 0.221F;0603 = 0.33uF; TT series;
< 0,
#1 Excluding o =10% 0805 =2.2)F;1206 = 2.2uF;1210 = 22F:01R5/X5R
X5R/0201/105(6.3V);225(10V) , L0V |=5%  [=155%0]0805/X5RIX6S=100F
0402X475M6R3 =15% [0201=0.1uF(0201/X5R>0.14F);0402 = 1uF;0603/X5R = 10uF
(1.0£0.2Vrms » 1KHz+10%) — 1595 [0201=0.1pF(0201/X5R>0.14F);0402 = 1UF(0402/X6S = 0.47WF);
6.3V [=10% |_ 0603 = 10F;0805 = 4. 7JF;1206 = 47)F;1210 = 100pF; TT series
* Before initial measurement (Class Il only) =20% [0402=2.2uF
To apply de-aging at 150C for 1hr then set Y =15% |-
for 2442 hrs at room temp. Y5V:
Rated vol. |D.F. = [Exception of D.F. =
=79 =0. y =0. N =4, N i
~sov 5o im 0603 = 0.1pF; 0805 = 0.474F; 1206 =4.7F; TT series
=12.5%|1210=6.8uF
35V =%
—705 |0402=0.047UF;0603=0.1yF; 0805=0.33yF;
25V YR 1206 = 1pF; 1210 =4.7uF
= _go, |0402=0.068F;0603=0.47)F; 1206 = 4.7yF;
— 1210=22uF; TT series
16V _q0p | =9%__|0402=0.068yF; 0603=0.68uF
(C<L.O0uF) | =™ [=12506[0402=0.220F
16V o0 15 | 0603 = 2.21F; 0805 = 3.3UF;1206 = 10pF;
(C=10uR) =% | =125%]1510 200, 1812 > 47uF; TT series
10V =12.5%| =20% |0402=0.47pF
6.3V =20%
4. |Dielectric *To apply voltage: * No evidence of damage or flash over during test.
Strength =100V: 250% of rated voltage.

200V ~ 300V: 200% of rated voltage.
400V ~ 450V: 120% of rated voltage.
500V ~ 999V: 150% of rated voltage.
1000V ~ 3000V: 120% of rated voltage.
4000V: 110% of rated voltage.
*Duration: 1 to 5 sec.
*Charge & discharge current less than
50mA.

* "Room condition" Temperature: 15 to 35T, Relativ e humidity: 25 to 75%, Atmospheric pressure: 86 to 106kPa.
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No. Item

Test Condition

Requirements

5. |insulation
Resistance

*Test temp.: Room Temperature.

*To apply rated voltage for MAX. 120sec.

10GQ or RxC =500Q-F whichever is smaller.
Class Il (X7R, X7E, X5R,X6S,X7S,Y5V:)

Rated voltage Ig:;';g?ge
100V: All X7R
I50V:0402>0.01pF;060321pF;080521F;120624.7uF;121024.7uF
135V:080522.2uF;1206 = 2.2uF;1210= 10uF
[25V:0402>114F;060322.21F;080522. 211F;12062>10pF;1210210pF é?gg ‘1’50 a-F
16V: 020120.1pF,040220.22uF;0603=1pF; hichever is
080522.2UF;1206210UF;1210247uF smaller.

10V:0201247nF;040220.47pF;060320.47F;080522.2uF;

120624.7F;1210247uF
6.3V ; 4V ; TT series; Size=1812
Rated voltage 'g:gilgg?g s
AIl X6S items, All X7S items
100V: 121023.3uF
I50V: 040220.1pF; 060322.2uF; 0805210uF;1206210uF
135V: 060321uF;
25V: 020120.1uF; 040222.21uF;0603210uF; 0805210uF;1206222uF RxC =50 Q-F.
16V: 0603210uF; 040221pF; 020120.22uF
10V: 0201>0.1pF; 040221pF; 0603210uF; 0805247uF; TT21>4.7uF
6.3V: 020120.1pF; 040221pF;0603>4.7UF;0805247UF;1206210F;
W\ B50BEpPF; 0805247uF; 12062100pF

Rated voltage:

To apply rated voltage

2 10GQ or RxC2100Q-F whichever is smaller

6. [Temperature
Coefficient

200~630V (500V max.) for 60 sec.
Rated voltage: To apply 500V for 60
>630V sec.
With no electrical load.

T.C. Operating Temp

NPO -55~125T at 25C

X7R -55~125T at 25C

X7S -55 ~ 125C at 25T

X5R -55~ 85T at 25T

X6S -55~105T at 25C

Y5V -25~ 85T at 20C

*Before initial measurement (Class Il only):

To apply de-aging at 150C for 1hr then set for 24+2 hrs at room

temp.

* Measurement voltage for Class II:

T.C. Capacitance Change
NPO Within £30ppm/T
X7R Within £15%

X7S Within £22%

X5R Within £15%

X6S Within +22%

Y5V Within +30%/-80%

01005

0201

Cap<0.01pF: 0.5V

Cap<0.1pF:1VvV

Cap>0.01pF: 0.2V

0.1uF<Cap<1pF: 0.2V*

Capz1pF: 0.1Vv*

*0201X104/6.3V~25V: 0.5V
0201X224/10V: 0.5V

*0201S104/6.3V~16V: 0.3V
0201S224/6.3V: 0.3V
0201X105/6.3V&10V: 0.3V

0402

0603

Cap<i1pF: 1V

Cap<1lpF: 1V

Cap=1pF: 0.5v**
0402B224-16V: 0.5V
0402B474-10V: 0.5V
0402X475M6R3: 0.5V

1pF=Cap=s4.7uF: 0.5V

1puF<Cap<10uF: 0.2V
**0402B105M6R3V: 0.2V

Cap>4.7uF: 0.2V

Capz10pF: 0.1V

0805

1206/1210

Cap<10pF: 1V

Caps<10pF: 1V

Cap=10uF: 0.5V
0805B475/6.3V~25V: 0.5V

10pF<Cap<100uF: 0.5V

Cap>10uF: 0.2V

Cap>100uF: 0.2V

* "Room condition" Temperature: 15 to 35T, Relativ e humidity: 25 to 75%, Atmospheric pressure: 86 to 106kPa.
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No. Item Test Condition Requirements
7. |Adhesive Strength ~ * Pressurizing force : * No remarkable damage or removal of the terminations.
of Termination 2N (0201) and 5N (0603) and 10N (>0603)
* Test time: 10+1 sec.
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 P g Q P
perpendicular directions.)
*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) Measurement to be made after de-aging at
150 for 1lhr then set for 24+2 hrs at room temp.
9. [Solderability * Solder temperature: 235+5C * 75% 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 5 mm and then the 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 Il only): Y5V: within +30%
To apply de-aging at 150 for 1hr then set for 24+2 hrs (g capacitance change means the change of capacitance under
at room temp. . specified flexure of substrate from the capacitance measured before the
* Measurement to be made after keeping at room temp. test.)
for 24+2 hrs. '
11. |Resistance to * Solder temperature: 260+5C * No remarkable damage.
* i 1 1 .
Soldering Heat Dlpplng‘tlme. 10£1 sec . . * Cap change:
* Preheating: 120 to 150C for 1 minute before imme rse o ) )
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 24+2 hrs at room Y5V: within £20%
temp. N A . . ’
/D.F., |.R. and dielectric strength: To meet initial requirements.
*Cap. / DF(Q) / I.R. Measurement to be made after Q ' ) 9 d
de-aging at 150°C 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  |30+3
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 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 for 1hr then set for 24+2 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.

* "Room condition" Temperature: 15 to 35T, Relativ e humidity: 25 to 75%, Atmospheric pressure: 86 to 106kPa.
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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 150 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%;
TT series & C= 1uF,within +25%
**10V: 0603 =4.7uF;0402 = 1uF;0201 = 0.1pF, 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 Q2200+10C
X7R, X5R, X6S, X7S:

R\fgled D.F.= [Exception of D.F.=

- =6% [1206=0.47pF

ooy |=3% [=7.5%80603=0.068uF;0805 > 0.14F:1206 = 11IF;1210=2.2uF; TT series
=20% 0805 >0.221uF;1210=3.3uF
=6% 0201(50V);0603 =0.047uF;0805 = 0.18uF;1206 =0.47uF
=109 = N =

bov  |<30 [£10%J0201=0.01uF:1210=3.3uF

0402 = 0.012F;0603>0.1uF;0805 = 1uF(0805/X7R>0.47uF);

< 0,
=£20% 1206 =2.2uF;1210=10uF; TT series

35V |=5% |=20% j0603=1uF;080522.2uF;1206=2.2uF;1210=10uF

< 10% [0201=0.01uF(0201/X5R=0.01uF);0805 = 1uF;1210 = 10uF*

1= 14% [0603=0.33uF

=0.1yF(0201/X5R>0.01pF); 0603=0.47uF;TTseries
=0.10uF(0402/X7R =0.056F);0805 = 2.2uF;
7UF;1210=22uF(1210/X5R = 10pF)*;

<59
25V |=5% <15%

=20% A7uF

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

16V [=5% [, [0201=0.014F(0201/X7R = 0.0220iF);0402 = 0.033pF;
= 0603>0.474F;0805 = 2.24F;1206 = 4. 7uF;1210 = 22uF;TT series

— 1505 [0201=0.0120F;0402 = 0.22F;
hov  [<7.5%= 2" [0603=0.33uF;0805 = 2.2uF;1206 = 2.2uF;1210 = 22uF

= 20% [0201 =0.1uF;0402 = 1uF;0603/X5R = 10UF;TT series;01R5/X5R

0201 = 0.1uF;0402 = 14F(0402/X6S = 0.47F);

<15% <309
6-3V |=15% |=30% 0603 = 10uF;0805=4.7uF;1206 = 47uF;1210 = 100uF;TT series

v =20% |---
Y5V:
Rated vol. |D.F.= [Exception of D.F.=
_ <10% 0603=0.1uF; 0805=0.47yF;
=50V =7.5% 1206=4.7uF
=20% [1210=6.8uF
35V =10% |---
<10% 0402=0.047uF;0603=0.1yF;
25y ~750 — 0805=0.33uF;1206 = 1uF; 1210=4.7uF
= —15% 0402 =0.068uF;0603=0.47yF;
~ 1206=4.7uF; 1210=22uF
16V Z10% =12.5%0402=0.068pF; 0603=0.68uF
(C<1.0pF) |~ =20% |0402=0.22uF
16V 0603 =2.2uF; 0805=3.3uF;
(C=1.0uF) S12.5%=20% 1206= 10ppF;1210;22p|y; 1812=47yF,
1oV =20% [=30% |0402=0.47uF
6.3V =30% [---

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

linsulation
petizal vl Resistance
100V: All X7R;121023.3pF
50V: 0402>0.01pF;060321pF;080521uF;120624.7uF;121024.7uF
35V:0603211F;080522. 2|4F; 1206 = 2.2JF;1210 = 10uF
25V:0201 = 0.1uF; 040220.22F; 060322.2uF;080522.2uF; 1GQ or
1206210uF;1210=210uF RXCE 10 Q—F
16V: 0201 = 0.1UF;040220.2211F; 06032 1{1F;08052. 2iF; hichever is
1206210pF;1210247pF [smatler.
10V:0201247nF;040220.47uF;060320.47uF;080522.2uF;
120624.7uF;1210247pF
6.3V ; 4V ; TT series ; All X6S/X7S items; Size21812

* "Room condition" Temperature: 15 to 35T, Relative humidity:

25 to 75%, Atmospheric pressure: 86 to 106kPa.
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No

Item

Test Condition

Requirements

14

Humidity (Damp
Heat) Load

*Test temp. : 40+2T
*Humidity : 90~95%RH
*Test time : 500+24/-0 hrs.
*To apply voltage :
Rated voltage (MAX. 500V)

*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) / I.R. Measurement to be
made after de-aging at 150C for 1hr
then set for 2442 hrs at room temp.

* 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%;

TT series & C= 1uF,within £25%

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

Q/D.F. value:
NPO: C230pF,Q=200;C<30pF, Q=100+10/3C
X7R, X5R, X6S, X7S:

R\?;fd D.F.= [Exception of D.F.=
= =6% [1206=0.47uF
ZLEOOV =3% |=7.5%)0603=0.068uF;0805>0.1uF;1206=1yF;1210=2 2uFTT series
=209% 0805 >0.22uF;1210=3.3uF
|=6% [0201(50V);0603=0.047uF;0805=0.18uF;1206 =0.47uF
sov  1<3% =10% 0201 =0.01uF;1210=3.3uF
<20% 0402=0.012F;0603>0.1uF;0805 = 1pF(0805/X7R>0.47WF);
- .2UF;1210=10uF; TT series
35V % 5% % 20% [0603 = 1uF;080522.2uF;1206 = 2.2uF;1210 = 10uF
=10% .01uF(0201/X5R=0.01pF);0805 = 1uF;1210 = 10pF*
= 14% [0603 =0.33uF
bsv  1<5% .1uF(0201/X5R>0.01uF); 0603 =0.47uF;TTseries
=15% .10uF(0402/X7R =0.056F);0805 = 2.2uF;
. 7UF;1210=22uF(1210/X5R = 10uF)*;
=20% ATUF
|=10% J0603 =0.154F;0805 = 0.68uF;1206 = 2.2uF;1210=4.7uF
16V [|=5% | _ 1505 [0201 20.01uF(0201/X7R = 0.0224iF);0402 = 0.0334F;
- 0603>0.47uF;0805 = 2.2uF;1206 =4.7uF;1210 = 22uF;TT series
<15% 0201 =0.012pF;0402=0.22yF;
10V [=7.5%] 0603 =0.33uF;0805=2.2uF;1206 = 2.2uF;1210 = 22uF
=20% 0201 =0.1uF;0402 = 1uF;0603/X5R = 10uF;TT series;01R5/X5R
020 .1uF;0402= 1uF(0402/X6S = 0.47uF);
6.3V |=15% |=30% 0603 = lOupF;OBOS = 4.$pl(:;1206 ;47}.|F;12i0)‘/; 100uF;TT series
v =20% |---
Y5V:
Rated vol. |D.F.= [Exception of D.F.=
- =10% [0603=0.1uF; 0805=0.47uF;1206=4.7uF
=50V =7-5% 0% [1210=6.80F
35V =10% |---
—10% 0402=0.047pF;0603 =0.1pF;
25y —7.5% — 0805=0.33uF;1206 = 1uF; 1210=4.7uF
- —15% 0402 =0.068uF;0603 =0.47F;
- 1206=4.7uF; 1210=22uF
16V ~10% =12.5%0402=0.068uF; 0603=0.68uF
(C<1.0pF) |~ =20% [0402=0.22uF
16Y <1250 <20% 060322.2uFI; 080523.3[.1.F; .
(C=1.0uF) 1206 =10yF;1210 =22pF; 1812 =47yF;
10V =20% [=30% |0402=0.47uF
6.3V =30% |---

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

Rated voltage |Insu_|at|on
Resistance

100V: All X7R;121023.3uF

50V: 0402>0.01pF;060321pF;080521F;120624.7uF;121024.7uF

35V:060321F;080522.2F; 1206=2.2uF;1210=10uF

25V:0201=0.1uF; 040220.22uF; 060322.2uF;080522.2uF; 500MQ or
1206210pF;1210=10pF Rx_C;5 Q-_F

16V: 0201 =0.1uF;040220.22F;060321pF;080522.2uF; hichever is
1206210pF;1210=247pF Jfsmaller.

10V:0201247nF;040220.47uF;060320.47uF;080522.2uF;
120624.7uF;1210247puF

6.3V ; 4V ; TT series ; All X6S/X7S items; Size=1812

* "Room condition" Temperature: 15 to 35T, Relativ e humidity: 25 to 75%, Atmospheric pressure: 86 to 106kPa.
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No Item Test Condition Requirements
15. |High Temperature { Testtemp. : * No remarkable damage.
NPO, X7R/XTE/X7S: 125+3T .
Load X6S: 105+3C Cap change:

(Endurance)

X5R, Y5V: 85+3T

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

*To apply voltage:

1) 100% of rated voltage for below range.

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 = 1pF;0201 = 0.1yF, within £25%;

Size Dielectric Voiﬁ‘aegde Capacitance

Y5V: 210V, within £30%; = 6.3V, within +30/-40%

XB6S/IX7S =16V C>0.1pF

0201 X5R/X7R/ =10V C ZOHLF Q/D.F. value:

NPO: More than 30pF, Q=350

<
Y5R =16V | C>LOpF

25V,50V_| C=1.0pF

10pF<C<30pF, Q=275+2.5C

0402 6.3V,10V | C>1.0uF

Less than 10pF, Q=200+10C

X6S 16V,25V | C=1.04F

X7R, X5R, X6S, X7S:

X7RIX7SIY5V] 6.3V,10V | C=1.0uF :|Rated )
X5RIXTR/ v C=20UF vall D.F.= [Exception of D.F.=
0603 X6S/X7S 6.3V,10V | C=4.7uF =6% [[1206=0.47pF
X5R/IX6S/XTS| 25V C=1.0pF = <3% [=7.5%]0603=0.068F;0805 > 0.10F;1206 = 1uF;1210 = 2.2F; 1T series
X7R 35V C=1.0pF {100V — 20% |0805 > 0.22F;1210 = 3.3uF — —
YSRIXTR/ 64;:/V gigﬁi [<6% 0201(50V);0603?:>0.947pF:0805;O.prF;lZOB;O.AﬂJF
X6SIX7S TovEv o= TouF sov  |=3% =10% [0201=0.01uF;1210=3.3pF
0805 Tov CS10UF — 200 |0402=0.012F:0603>0. 10805 = 1uF(0805/X7R>0.47WF);
X6S 25V C=10uF - 1206 =2.2F;1210=10uF; TT series
XTRIXTS C=1ouF PoY_[=5% [=2006§0603 = 1uF;080522.2F;1206 = 2.21F; 1210~ 104F
YER 16V,25V c= 22UF =10% 0201 = 0.01uF(0201/X5R=0.01uF);0805 = 1uF;1210 = 10pF*
1206 |X5RIXTRIX6S| =<6.3V | C=47uF = 149 J0603 =0.33uF
X5R/IX7RIX6S 16V C=47uF 5V [<5% 0201=0.1uF(0201/X5R>0.01pF); 0603 = 0.47uF;TTseries
1210 R 100V C=3.3uF = =<15% [0402 = 0.10pF(0402/X7R = 0.056F);0805 = 2.2F;
15 SER 53V C>LOUF 1206 > 4.7uF;1210 = 22UF(1210/X5R = 10uF)*;

TT21 | X5R/X7R/X6S| =10V C=10uF

=20% [0402=0.47uF

(3) = 6.3V or C 210pF :150% of rated voltage.
(4) 10V < Ur < 500V: 200% of rated voltage.

(5) 500V: 150% of rated voltage.

(6) Ur 2 630V: 120% of rated voltage

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

** De-rating conditions:

Class Il (X7R, X5R, X6S, X7S, Y5V)

**1WV items must follow de-rating conditions. |=10% J0603=0.15uF;0805=0.68uF;1206 =2.2uF1210=4.7uF
2) 150% of rated voltage for below range. 16V — 150 [0201=0.01uF(0201/X7R =0.0221F); 0402 = 0.033F;
Size Dielectric Vli\’)ﬁtaegde Capacitance = 0603>0.47uF;0805 =2.2uF;1206 = 4.7uF; 1210 = 22uF;TT series
X5R/X6S 16V,25V C=0.1uF ~15% 0201 =0.012pF;0402 =0.22pF;
0201 X7R 16V C=0.022pF 10V =7.5%— 0603 =0.33uF;0805=2.2uF;1206 = 2.2uF;1210 = 22uF
X7R/X5R/ 50V C:0.0lpF =20% [0201=0.1pF;0402 = 1uF;0603/X5R = 10uF;TT series;01R5/X5R
0402 X6S 10~25V | C=0.22F ifs 9y [ <1506]< 3005 [0201=0.1HF:0402= 1uF(0402/X6S = 0.47F); _
Y5V 16V C=0.47uF i B - 0603 = 10pF;0805=4.7uF;1206 = 47uF;1210= 100uF;TT series
X7S 50V~100V | C>0.22uF |4V =20%l|---
50V C>0.1uF )
X7R S5V Cetour . Y8V: _
0603 X5R 50V C=1.04F Rated vol. |D.F.< |Exception of D.F.<
X5RIXTRI N - — eop | £10% [0603=0.1uF; 0805=0.47)F;1206 > 4.7uF
xesix7s | 10V16V | C=1OpF {=50V =75% 5 0% [1210= 6.8F
Y5V 16V C=2.2uF i|35Vv =10% |--- -
100V C=0.47pF < 10% 0402=0.047uF;0603=0.1pF;
X5R/XTR/ 50V C=0.68uF 25y = 75% B ° 0805=0.33uF;1206 = 1pF; 1210=4.7uF
0805 | X6S/X7S 35V C=2.2uF =157 <15% 0402=0.068uF;0603=0.47uF;
10~25V C=4.7uF - 1206 =4.7uF; 1210=22puF
Y5V 16V C=4.7uF i|16V < 10% =12.59%40402=0.068pF; 0603=0.68uF
7R 100V C=1.0pF {|(C<L.OuF) |="""° <200, [0402=0.220F
1206 50V C=2.2uF i|16V < 12.504 < 20% 0603=2.2uF; 0805=3.3uF;
X5R/X6S/ 100V C>1L0pF_|[(Cz=1.0pF) [=°71="" 11206 = 10pF;1210= 22uF; 18122 47)F;
X7S 50V C=4.7uF i|10V =20% [=30% |0402=0.47pF
X5R/XTR/ _ > 6.3V =30% |--- -
1210 X6S/X7S 50V~100V | C=2.2uF
1825 . .
2220 X7R 100V~250V | C=1.0pF i*.R.:210V, 1GQ or 50 Q-F whichever is smaller.
2225

120

Product
for 125°C

Product

Ratlo [Operating Voltage/Rated Voltage (%)]

2 5 100 125 150

Temperature at Product (*C)

[insulation
i s Resistance
100V: All X7R;121023.3uF
50V: 0402>0.01p1F;0603211F;08052 1)1F;120624. 7uF; 121024, 7pF
35V:060321pF;080522.2puF; 1206 =2.2uF;1210 = 10uF
25V:0201 =0.1uF; 040220.22pF; 060322.2uF;080522.2uF; 1GQ or RxC=
1206210uF;1210210uF 100-F
16V: 0201=0.1uF;040220.22F;06032111F;080522. 2|UF; hichever is
1206210pF;1210247pF [smaller.
10V:0201247nF;040220.47pF;060320.47F;080522.2uF;
120624, 7uF;1210247F
6.3V ; 4V ; TT series ; All X6S/X7S items; Size21812

* "Room condition" Temperature: 15 to 35T, Relativ e humidity: 25 to 75%, Atmospheric pressure: 86 to 106kPa.




Aillen

APPENDIXES

@ Tape & reel dimensions

Po
- x
O
: AD; P2
= I sl " :
D ‘
v
)
P :
Fig. 2 The dimension of paper tape
Fig. 3 The dimension of plastic tape
Size 0402 0603 0805 1206 1210 1808 1812 1825 2220 2225
. Cc,J Cc,D D,F, D,F,
Thickness N,E S,X AH | BT | DI | BT TGP - M o) ) IMU| K MU K MU| K MU
D G,K GK | GK
Ao D00 e S S, <180 |10 <200 | <230 | <305 |<320| <250 |<3.90|<390|<680| <680 <580 <580 <680 <680
B, a0 | S 123,230 <270 320 <370 | <400 | <380 | <400 | <530 |<530|<530 (<530 | <530 (<650 <650 <650 <650
— _ — — 023 | _ 023 | 023 | 023 | 023 | 025 | 025 | 025 | 030 | 030 | 030 | 030 | 030 | 030
T =080 | =120 =115/ =120 /59 | =120 /6 | 401 | +-04 | +-04 | +-01 | +-01 | +-01 | +-01 | +-01 | +-01 | +-0.1 | +-0.1 | +-0.1
Ko ; <250| - |<250|<250| <250 |<320| <250 |<250|<350|<250|<350<250]<350|<250) <350
W 8.00 800 | 800 | 800 | 8.00 | 800 | 800 | 800 | 800 | 800 | 1200 | 12.00 | 1200 | 12.00 | 1200 | 12.00 | 12.00 | 12.00 | 12.00
+-030 | +/-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 | +/-0.30
P 2.00 200 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 4.00 | 400 | 4.00
0 +-010 | +/-0.10 |+/-010 +/-0.10| +/-0.10| +/-0.10 | +/-0.10| +/-0.10| +/-0.10 | +/-0.10| +-010 |+/-0.10| +/-0.10|+/-0.10 | +/-0.10 | +-0.10 | +/-0.10 | +/-0.10 | +/-0.10
10xP 20,00 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 | 40.0 | 40.0 | 40.0 | 40.0
XPo +4-010 | +/-020 |+/-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 | +/-0.20 | +1-0.20 | +/-0.20 | +/-0.20
= 2.00 200 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 800 | 800 | 8.00 | 800 | 8.00 | 800 | 800 | 8.00
1 +-005 | +/-010 |+/-010 +/-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
= 2.00 200 | 200 | 2.00 | 200 | 2.00 | 200 | 2.00 | 2.00 | 200 | 200 | 200 | 2.00 | 200 | 2.00 | 200 | 2.00 | 200 | 2.00
2 +-005 | +/-0.05 |+/-0.05 +/-0.05 +/-0.05|+/-0.05 +/-0.05| +/-0.05| +-0.05 | +/-0.05| +-010 |+/-0.10| +/-0.10|+/-0.10| +/-0.10| +--0.10 | +-0.10 | +-0.10 | +-0.10
D 150 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 1.50 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150
o +0.1/-0 | +01/-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 |+01/-0| +0.1/-0|+0.1/-0 | +0.1/-0| +0.1/-0 | +0.1/-0 | +0.1/-0 | +0.1/-0
D - 100 | _ | 1.00 | 1.00 | 1.00 | 1.00 | 150 | 1.50 | 150 | .50 | 150 | 1.50 | 150 | 150 | 150
1 +-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
E 175 175 | 175 | 175 | 175 | 175 | 175 | 175 | 175 | 1.75 | 175 | 175 | 175 | 175 | 175 | 1.75 | 175 | 1.75 | 1.75
+-010 | +/-010 |+/-010 +/-010  +/-0.10|+/-0.10 +/-0.10| +/-0.10| +-0.10 | +/-0.10| +-010 |+/-0.10| +/-0.10|+/-0.10| +/-0.10| +--0.10 | +-0.10 | +-0.10 | +-0.10
F 350 350 | 350 | 350 | 350 | 350 | 350 | 350 | 350 | 350 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550
+-005 | +/-0.05 |+/-0.05 +/-0.05 | +/-0.05|+/-0.05  +/-0.05| +/-0.05| +-0.05 | +/-0.05| +-0.10 |+/-0.10| +/-0.10| +/-0.05 | +/-0.05 | +-0.05 | +-0.05 | +/-0.05 | +/-0.05
Size 0402, 0603, 0805, 1206, 1210 1808 to 2225
Reel size 7 10" 13" 7
C 13.0+0.5 13.0+0.5 13.0+0.5 13.0+0.5
W, 10.0%1.5 10.0+1.5 10.0%1.5 12.4+2.0/-0
N A A 178.0+2.0 250.0+2.0 330.0+2.0 178.0+2.0
.. N 60.0+1.0/-0 50 min 50 min 60.0+1.0/-0
-+ |
w1
Fig. 4 The dimension of reel
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@ Constructions

No. Name NPO X7R, X5R, Y5V

@ Ceramic material CazrO; based BaTiO; based ®
(@) Inner electrode Ni @(g‘)
® Inner layer Cu + Ag Polymer ®

©) Termination Middle layer Ni o

® 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; MSL Level 1.
(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.

@ Caution for SOFT TERMINATION Products
Since the middle layer of the terminal electrode contains Ag (silver), when chip capacitors on printed circuit board (PCB),

it should be protected by moisture proof-sealing to prevent electromigration of Ag under high temperature, high humidity

and failure due to corrosive gas.

® 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 N within oven are recommended.
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max. ramp up rate = 3°C/s
max. ramp down rate = 6°C/s
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For SnAgCu series solder paste 50 // \
25 - -
L 30 min. J Time
60~120 sec J L 60~150 sec J Time
‘ 480 sec max. to Peak .‘ <100 sec 3-5 sec w.
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.






