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RF Device and Antenna Inductors Varistors and
High Frequency SMD-Varistors
Inductors
IEC-63 Nominal Resistance / Capacitance
100
100 150 220 330 470 680

100 120 150 180 20 20 330 39 40 580 680 820

>23 100 110 120 130 150 160 180 200 220 240 270 300 330 340 390 430 470 510 560 620 680 750 820 910
100 102 121 124 147 150 178 182 215 221 261 267 316 324 383 392 464 475 562 576 681 698 825 845
105 107 127 130 154 158 187 191 226 232 274 280 332 340 402 412 487 499 590 604 715 732 866 887
110 113 133 137 162 165 196 200 237 243 287 294 348 357 422 432 511 523 619 634 750 768 909 931

115 118 140 143 169 174 205 210 249 255 301 309 365 374 442 453 536 549 649 665 787 806 953 976

E6:10=1.46 E12/%10=1.21
E1 series resistance:1Q, 1OQ ,100€2,1000£2,10000£2,100000Q2

*“Vector Graphics by VectorOpenStock.com”
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Quick Product Information

m QUICK PRODUCT INFORMATION

Series Dielectric Size ‘ Capacitance Rated voltage
0201, 0402, 0603, 0805, 1206, ~
NPO 1210, 18121895, 2220,522% 0.1pF~0.27yF 10V, 16V, 25V, 50V, 100V
0201, 0402, 0603, 0805, 1206, -
X7R 1210, 1812.1835.2290,522% 100pF~47uF 6.3V, 10V, 16V, 25V, 50V, 100V
X6S 0402, 0603, 0805, 1206,1210 0.1uF~100yF 6.3V, 10V, 16V, 25V
General Purpose Caps 4
(6-3V=100V) X7S 0402, 0603, 0805, 1206,1210 1.0u4F~100pF 6.3V, 10V, 16V, 25V, 50V, 100V
0201, 0402, 0603, 0805, -
X5R 1206,1210 100pF~220uF 6.3V, 10V, 16V, 25V, 50V
Y5V 0402, 0603, 0805, 1206, 11281102' 0.01uF~100pF 6.3V, 10V, 16V, 25V, 50V, 100V
NPO 01005 0.2pF~100pF 16V
Ultra-small Caps
X7R 01005 100pF~1000pF 10V 9
(01RS5 series) P P
X5R 01005 1000pF~0.1pF 6.3V,10V
0603, 0805, 1206, 1210, 1808, - 200V, 250V, 500V, 630V, 1kV, 2kV,
NPO 1812,1825,2220,2225 0.5pF~0.12yF 3kV, 4kV
Middle & High Voltage Caps 0603, 0805, 1206, 1210, 1808, - 200V, 250V, 400V, 450V, 500V, 630V,
(200V~4kV) X7R 1812,1825,2220,2225 100pF~2.2uF 1KV, 2kV, 3KV, 4kV 10
Y5V 0805, 1206, 1210,1812 0.01pF~0.68pF 200V, 250V
High Q & Low ESR Caps 10V,16V, 25V, 50V, 100V, 200V, 250V,
NPO 0201,0402, 0603,0805 0.3pF to 3300pF 13
(HH series) pr10 2580 500V, 630V
Microwave Caps 01005, 0201,0402,0603, ~ 6.3V, 10V, 25V,
(RF series) NPO 0805,0505,1111 0.1pF~1000pF 50V,100V,250V,500V,1500V 15
NPO 0402,0603, 0805,1206, 1210, 0.50F~0.22uF | 10V:16V,25V,50V,100V,200V,250V,50
Soft Termination Capacitors 1808, 1812,1825,2220,2225 ~prlead 0V,630V,1kV, 3kV 17
(SH series) TR 0402,0603, 0805,1206, 1210, 1000E—22uF| 10V:16V,25V,50V,100V,200V,250V,50
1808, 1812,1825,2220,2225 pr=ean 0V,630V, 1KV, 2KV, 3kV
) X8G 0402,0603, 0805,1206, 1210 0.2pF~0.01yF 10V,16V,25V,50V,100V
High Temperature Caps 23
(HT series) X8R 0603, 0805,1206, 100pF~0.1yF 10V,16V,25V,50V
OlgE ECIE DESE SEES X7R 0805, 1206, 1210, 1812 100pF~1pF 100V, 200V, 250V, 500V 25
(OP series)
0508 (4x0402), ~
NPO 0612 (4¥0603) 10pF~470pF 25V, 50V,100V
Capacitor Arrays 0508 (4x0402),
X7R 180pF~0.1pF 10V, 16V, 25V, 50V 27
(YAC2/YACS3 series) 0612 (4x0603) pr=0.1d
Y5V 0612 (4x0603) 0.01pF~0.1pF 16V, 50V
X7R 0805, 1206 0.22uF~4.7yF 10V, 16V, 25V, 50V
Low Profile Caps X5R 0603, 0805, 1206, 1210 0.22uF~22uF 6.3V, 10V, 16V, 25V, 50V 28
(TT series)
Y5V 0805, 1206, 1210 1uF~10pF 10V, 16V, 25V, 50V
Low Inductance Caps
X7R 0612 0.01pF~0.15pF 50V 29
(0612 series) H H
Safety Gertificated Caps xuv2| PO 1808, 1812, 2211 4pF~680pF 250Vac "
(B2 sy X7R 1808, 1812, 2220, 2211 100pF~4700pF 250Vac
Safety Certificated Caps X2 NPO 1808, 1812 3.9pF~1000pF 250Vims "
(S8 series) X7R 1808, 1812 150pF~5600pF 250Vrms
0201, 0402, 0603, ~ 10V,16V,25V,50V,100V, 250V, 500V,
Automotive Capacitor Qualiied|  "\"0 0805, 1206, 1210 0.5pF~0.39yF 630V
to AEC-Q200 (MT series) IR 0402, 0503, 0805, 1206, 1210 100pF-1yF|  10V/16V,25V,50V, 100V, 250V, 500V,
630V,1kV
0402, 0603, 0805, _
Automotive Caps NPO 1206, 1210, 1812 0.5pF~0.033uF|  10V,16V,25V,50V,100V,200V,250V
Without AEC-Q200 0402, 0603, 0805
X7R ) 098, D80, 100pF~2.2uF|  10V,16V,25V,50V,100V,200V,250V 33
Certification 1206, 1210, 1812 P H
(MG series) X5R 0402, 0603, 0805, 1206, 1210 0.056uF~10pF 6.3V,10V,16V,25V
Automotive Capacitor Arrays NPO 0612(4x0603), 0508(4x0402) 10pF~220pF 16V, 25V, 50V, 100V
Qualified AEC-Q200 36
(MY Series) X7R 0612(4x0603), 0508(4x0402) 470pF~0.1pF 10V, 16V, 25V, 50V
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= HOW TO ORDER

Type of MLCC

How To Order and
kaging Dimension/Quantity

Size
Inch (mm) :

01R5 (0402),

Dielectric

Capacitance

Tolerance

Rated voltage

Termination

General Purpose MLCC | 0201 (0603), 0402 (1005), Two A= Two significant |L=Ag/Ni/Sn 2013 National Invention Award
Middle & High Voltage 0603 (1608), 0805 (2012), N=NPO | significant |+0.05pF digits followed  |C=Cu/Ni/Sn
MLCC 1206 (3216), 1210 (3225), G=xsc | digits B=+0.1pF | by no. of zeros. T=7"reeled
Ultra-small MLCC 1808 (4520), 1812 (4532), followed by | C= And Ris in Q=10" reeled
1825 (4563), 2220 (5750), R=X8R | no. of zeros. |+0.25pF place of decimal G=13" reeled
2225 (5763) B=X7R Alnd R ifs in D= +0.5pF | point.
ace 0 F=+1%
Low Inductance MLCC 0612 (1632) AZXTS gecimal oesoop | 4R0=4 Ve
RF 03 | s=xgs | Point. J=+5% 6R3=6.3 Vdc
Series Size K=+10% | 100=10 Vdc
HH=High Q/ LowESR | Inch: | X*X5R | R47=0.47pF | M=+20% | 160=16 Vdc
High Q / Low ESR RF=Microwave 02=01005 | p=ysy | ORS=0.5pF 250=25 Vdc
MLCC TT=Low profile 03=0201 1RO=1pF Z=-20/+80%| 350=35 Vdc
Microwave MLCC OP=Open-mode design | 15=0402 100=10pF 500=50 vdc  |L=Ag/Ni/Sn
Low Profile MLCC S2=X1/Y2 safety class | 11=0505 101=100pF 101=100 Vdc  |C=Cu/Ni/Sn
$3=X2 safety class 18=0603 102=1000pF 201=200 Vdc  (P=Cu/Polymer
O b B ILEE MG=Automotive Cap. | 21=0805 103=0.01uF 251=250 Vdc  |/NifSn
Safety C'ertlflcated LCC without AEC-Q200 22=1111 104=0.1uF 401=400 Vdc
Automotive MLCC MT=Automotive Cap. 31=1206 105=1uF 451=450 Vdc
with AEC-Q200 32=1210 106=10uF 501=500 Vde
MY=Automotive Array 42=1808 107=100uF 631=630 Vdc
with AEC-Q200 43=1812 102=1k Vdc
52=2211 152=1.5k Vdc SHC=
Soft Termination MLCC | SH=With Ag polymer 55=2220 202=2k vdc  |ag
56=2225 252=2.5k Vdc  |polymer/Ni/sn
302=3k Vdc
402=4k Vdc
Type Cap. Nr. [Termination 502=5k Vdc
Cap Arrays MLCC pitch 602=6k Vdc  |c=cu/Ni/Sn
Y=Capacitor| 4C=4xCap | 3=0.03 inch
array 2=0.02 inch

EXCELLENCE
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* The packaging code per each size of reel, please refer to following table "packaging style and quantity”.

m PACKAGING STYLE AND QUANTITY

s (mm)/Symbol Paper tape ‘ Plastlg tape
7” reel % 7” reel 13” reel
01005 (0402) 0.20+0.02 Y 20,000 - 40,000(W4P1)- -
0201 (0603) 0.30+0.03 L 15,000 70,000 - -
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) 0.800.07 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 - -
0805 (2012) 0.85+0.10 T 4,000 15,000 - -
1.25+0.10 D - - 3,000 10,000
1.25+0.20 | - - 3,000 10,000
0.80+0.10 B 4,000 15,000 - -
0.85+0.10 T 4,000 15,000 - -
0.95+0.10 C - - 3,000 10,000
1206 (3216) 1.1520.15 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
1210 (3225) 1.60+0.20 G - - 2,000 -
2.00+0.20 K - - 1,000 6,000
2.500.30 M - - 1,000 6,000
1.25+0.10 D - - 2,000 10,000
1.10£0.15 F - - 2,000 10,000
1808 (4520) 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) 2.000.20 K - - 1,000 -
2.50+0.30 M - - 500 3,000
2.80+0.30 U - - 500 -
1.60+0.20 G - - 1,000 -
1825 (3583) 2.0020.20 K - - 1,000 -
2225 E5763; 2.50+0.30 M - - 500 -
2.80+0.30 U - - 500 -

Unit: pieces



The Outlines and

External Dimensions of Capacitors

m SINGLE CHIP CAPACITORS

Outline

Size

Inch (mm)

Soldering
Method *

W (mm) T (mm)/Symbol

01R5 (0402) 0.4x0.02 0.2+0.02 0.2+0.02 0.10+0.03
0.6£0.03 0.3%0.03 0.3%0.03
0201 (0603) 0.6+0.05™ 0.3+0.05™ 0.3+0.05™ L R 0.15£0.05
0.6+0.09” 0.3+0.09” 0.3+0.09” 0.15+0.1/-0.05
0.50%0.05 N R
0402 (1005) 1.000.05 0-50+0.05 0.50+0.02/-0.05 | Q R 9.25
+0.05/-0.10
1.00£0.20 0.50+0.20 0.5£0.20 E R
1.60£0.10 0.80%0.10 0.80%0.07 S R/W
0603 (1608) 1.60+0.15/-0.10 | 0.80+0.15/-0.10 0.500.10 H RIW 0.40%0.15
v 0.80+0.15/-0.10 | RIW
1.60%0.20™ 0.8020.20" 0.8+0.20™
0.5020.10 H R/W
2.00£0.15 1.25:0.10 g‘ggfg'ig g E ﬁ w
0805 (2012) 125:0.10 5 A 0.50%0.20
0.85+0.10 T R/W
) 2.00%0.20 1.25£0.20 125:0.20 i R
k -l, 0.80%0.10 B R/IW
3.2020.15 160+0.15 0.95+0.10 C R
T 1.25%0.10 D R 0.6040.20
1206 (3216) 1.15%0.15 J R (0,550 2o+
3.20£0.20 1.60£0.20 1.60£0.20 G R o
w OUED 0.8520.10 T R/W
3.20+0.30/-0.10 | 1.60 +0.30/-0.10 | 1.60+0.30/-0.10 | P R
fe—] fe—sf 0.95£0.10 C R
s My 3.20£0.30 2.5040.20 0.85+0.10 T R
1.25£0.10 D R
1210 (3225) 1.60£0.20 G R 0.75+0.25
3.20£0.40 2.5040.30 2.0020.20 K R
2.50%0.30 v R
3.20+0.60™ 2.50+0.50™ 2.5020.50™
1.25%0.10 D R
4.50+0.40 1.40+0.15 F R 0.75+£0.25
1808 (4520) (4.5+0.5/-0.3) 2.03£0.25 1.6020.20 G R (0.5£0.25)*
2.0020.20 K R
1.25%0.10 D R
3.2020.30 1.60£0.20 G R
1812 (4532) 4.50£0.40 2.00%0.20 K R 0.75+0.25
(4.5+0.5/-0.3)* 0020 (0.50.25)**
320£0.40 2.50+0.30 M R
EUED 2.80%0.30 U R
1825 (4563) 4.60+0.50 6.30+0.40 1.60£0.20 (G) 2.00£0.20 R =0.26
2211 (5728) 5.7020.50 2.80%0.30 K R >0.30
2220 (5750) 5.70%0.50 5.00%0.40 2.50£0.30 (M) R =0.30
2225 (5763) 5.70+0.50 6.30+0.40 2.80+0.30 (V) R =0.30

* 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 : For0603/Cap=10uF or 0603(= 6.3V)/Cap =4.7uFor 0603(>10V)/Cap>1uF products.

#2 : For 0201/Cap =0.68uF products.
#3 : For 0201/Cap = 1pF products.

#4 : For 1210(100V)/Cap>1uF or 1210(250V)/Cap>0.47uF or 1210(400V~630V)/Cap>0.22uF.
The table only for General Purpose Series, Soft termination and others please refer to individual sheet for details.

m Capacitor Arrays

" Size
Outline L (mm W (mm T (mm mbol mm
Inch (mm) \ (mm) \ (mm) \ (mm)/Symbo S (mm)
> . 0603 x 4 3.20+0.15 1.60+0.15 0.80+0.10 B 0.30+0.20 0.40+0.15 0.80+0.15
o S (0612 (1632) I T T e T T
! 0402 x 4 2.00+0.15 1.25+0.15 0.85+0.10 T 0.20+0.10 0.25+0.10 0.50+0.10
— — (0508 (1220) T e U e e e
BW P

Reflow soldering process only.

m Low Inductance Capacitors

QOutline

Size

Inch (mm)

W (mm) |

\
T (mm)/Symbol | Ta min. (mm)

Tp min. (mm)

0612 (1632)

3.20+0.15

1.60+0.15

0.80+0.10

0.5

Reflow soldering process only.



General Purpose Capacitors

4V~100V

m FEATURES

* A wide selection of sizes is available (0201 to 2225).
* High capacitance in given case size.
* Capacitor with lead-free termination (pure Tin).

m GENERAL ELECTRICAL DATA

@
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Dielectric NPO X7R X7S X6S X5R Y5V
Size 0201, 0402, 0603, 0805, 1206, 1210, 1812, 1825, 2220, 2225
Capacitance range 0.1pF to 0.27pF 100pF to 47uF 1pF to 100pF 0.1pF to 100pF 100pF to 220pF 0.01pF to 100pF
Caps<5pF™:
A (+0.05pF), B (+0.1pF),
C (+0.25pF) 3 (25%)
RN 5pF<Cap<10pF: K( ;100/’) K (+10%), K (+10%), K (+10%), M (+20%),
apactance tolerance o, 25pF), D (+0.5pF) E070), M (£20%) M (£20%) M (£209%) Z (-20/+80%)
. M (£20%)
Cap=10pF:
F(x1%), G (x2%), J (£5%),
K (+10%)
Rated voltage (WVDC) 10v, 16V, 25V, 50V, 100V 4V, 6.3V, 10V, 16V, 25V, 50V, 100V
Operating temperature -55 to +125°C -55 to +105°C -55 to +85°C -25 to +85°C
Capacitance characteristic +30ppm +15% +22% +15% +30/-80%

Termination Ni/Sn (lead-free termination)

#1: NPO, 0.1pF product only provide B tolerance

s EXPLANATION OF PART NUMBERS
1206 ' F |

Size (Inch (mm)) Dielectric Capacitance Tolerance Rated voltage Termination Packaging style
1206 (3216) F=Y5V 104=10x10*=100nF Z=-20/+80% 500=50 VDC C=Cu/Ni/Sn T=7" reeled

Please refer to page 2 “How to order” for more information.

m ELECTRICAL CHARACTERISTICS

1) Frequency characteristics 2) Capacitance Change - Typical aging rate

Typical Impedance vs. Frequency
100

\ \ Do o
b g 4
&>, Po 7,
10 \*)b \\01 \a7h'~ Y‘
STon (23 =
E [$]
¢ \ \ \ <
y
01 \ N\, L
\)(// ®
001 -30
0.01 0.1 1 10 100 1000 10000 1 10 100 1000
Frequency(MHz)
Time (hr)
3) Temperature characteristics of capacitance (TCC) 4) DC Bias characteristics
40 0 ~—
10 NN
20 20 \ \
NN
/ -30
2 ° — o AN L [R]
g =
Q20 X7R © .50 AN N
3 3 % o]
" ] N
Y5V
0 - ——
-90
-80 -100
60 40 20 0 20 40 60 80 100 120 140 0 10 20 30 40
Temperature (C) Voltage (dc)

All above typical electronic characteristics are for reference only.
Please contact with Walsin representative for detail information of any specific item.
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m CAPACITANCE RANGE

NPO Dielectric

Dielectric

()
=
<
=
o
>
°
Q
©
o

L

0.3pF (OR3)
0.4pF (OR4)
0.5pF (OR5)
0.6pF (OR6)
0.7pF (OR7)
0.8pF (OR8)
0.9pF (OR9)
1.0pF (1R0)
1.2pF (IR2)
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 (8R0)
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)

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)

aoueyoede)

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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X7R Dielectric

Dielectric

[§

10 25|50 (100 10 16 [ 25 50 100 ;g 100 100 50

100

o
Te}
L0
N
o
—

10 | 25 50 [100| 10 | 25 | 50 {100

6.3| 16

10 | 25| 50

16

Rated Voltage
(VDC)

p*

I*

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

L

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

L

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)
2.2uF (225)
3.3uF (335)
4.7UF (475)
6.8uF (685)
10uF (106)
22UF (226)
47uF (476)

aoueyoede)

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

2. 0402 size, Cap.1.0uF_6.3V only; 0603 size, Cap.4.7uF_6.3V only.

3. 0805/10uF/16V & 1206/22uF/16V : “M tolerance”(20%) only
4. For more information about products with special capacitance or other data, please contact WTC local representative.



General Purpose Capacitors

4V~100V

Y5V Dielectric (0402, 0603, 0805 Size)

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) s
3.3uF (335)
4.7uF (475) X
6.8UF (685)
10uF (106) |
22UF (226) |
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Y5V Dielectric (1206, 1210, 1812 Size)
Dielectric

Size 1206

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

6.3 ‘ 10 16 25 ‘ 35 50 ‘ 100 6.3

OO0 W m m W @ wm

ojojojloojojlojojoo

DO DD OO DO EPE®E @

[elielielieieliele]
0O|0|/0|0|0|0|0|0|0|/0|0|0|0

Q
o

Capacitance

@

CleO00|m|0 | ®W W m o mm oo

~ ®

Q|ojojloo/olo/ojlojoo/ofo
0|0|0|0|0|0|0|0|0|0|0|0|0
0|0|0|0|0|0|0|0|0|0|0|0|0
0|0|0|0|0|0|0|0|0|0|0|0|0
X|0|0|0|0|0|0|0|0|0|0|0|0

o

Ve |l@|le|le/O/0|0|m|0|m ®m (W mm m m o @
V|e|e|le|le/OO0|0|0|0|0 ® m(0|©|© © mom @

Xlololojoo/ojlo|o|ojoo0/00

X|IX|glooo0/0ojo0o00 00
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X7S Dielectric

Dielectric

Rated Voltage
(VDC)

1.0uF (105) E |

1.5uF (155)
2.2uF (225) E E X X
3.3uF (335)
4.7uF (475) X X |
6.8uF (685)
10pF (106) | I
22uF (226) p*
A47yF (476) p*
100pF (107) M*
1. The letter in cell is expressed the symbol of product thickness.

2. The letter in cell with “ * ” mark is expressed: “M tolerance”(20%) only
3. For more information about products with special capacitance or other data, please contact WTC local representative.

Capacitance




General Purpose Capacitors )

AV~100V WALSH

www.passivecomponent.com

X5R Dielectric

Dielectric X5R
Size 0402 [ 0603 0805 | 1

Rated Voltage 10

(VDC)
100pF (101)
220pF (221)
470pF (471)
1000pF (102)
2200pF (222)
4700pF (472)
0.010pF (103)
0.0274F (273)
0.033pF (333)
0.039pF (393)
0.047yF (473)
0.056F (563)
0.068uF (683)
0.082pF (823)
0.10pF (104)
0.15uF (154)
022uF (224) | L | L | ¥
0.27uF (274)
0.33uF (334) | L* | L* N N
0.39uF (394)
0.47uF (474) | L N N|E E E
0.68)F (684) N N
0.82uF (824)
1.0uF (105) | L* | L* | L* N N|N| N
1.5uF (155)
2.20F (225) | L* | L* N N|E|E
3.3pF (335)
4.7uF (475) E*  E* | E*
6.8uF (685)
10pF (106) E* | E* X* | | | | |
22uF (226) x* | x* R
47uF (476) X* ol P* M| M| M*
100pF (107) I* M* | M*
220pF (227) M* | M*
1. The letter in cell is expressed the symbol of product thickness.

2. The letter in cell with “ * ” mark is expressed: “M tolerance”(20%) only
3. For more information about products with special capacitance or other data, please contact WTC local representative.
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Capacitance
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X6S Dielectric

Dielectric

0.10pF (104)
0.15uF (154)
0.22pF (224) | L | L*
0.33pF (334)
0.47yuF (474) E
0.68uF (684)
1.0pF (105) | L* E E|E | E
1.5uF (155)
2.2uF (225) E E|E X | X
3.3uF (335)
4.7uF (475) X | X | x| X | |
6.8uF (685)
10pF (106) E* X* | oxx | x* | | | | | P
22uF (226) X* | x* o P | P P M
47uF (476) o 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: “M tolerance”(20%) only
3. For more information about products with special capacitance or other data, please contact WTC local representative.

Capacitance




Ultra-small Capacitors

01R5 series

m FEATURES

* High capacitance in unit size.
* High precision dimensional tolerances.
* Suitable used in high-accuracy automatic mounting machine.

m GENERAL ELECTRICAL DATA

Size 01R5

Dielectric NPO X7R X5R
Capacitance* 0.2pF to 100pF 100pF & 1000pF 1000pF to 0.1pF
Capacitance tolerance** Cag:,:ffgpf gi& g;sF) K (£10%), M (x20%)

Rated voltage (WVDC) 16V, 25V 10V 6.3V, 10V
Operating temperature -55 to +125°C -55to +125°C -55 to +85°C
Capacitance change +30ppm +15%

Termination Ni/Sn (lead-free termination)

m EXPLANATION OF PART NUMBERS

Size (Inch (mm)) Dielectric Capacitance Tolerance Rated voltage Termination Packaging
01R5 =01005 (0402) N=NPO(CO0G) 100=10x10°=10pF J=15% 160=16 VDC C=Cu/Ni/Sn T=7" reeled

Please refer to page 2 “ How to order” for more information.

m CAPACITANCE RANGE
SIZE \ 01R5

SIZE

DIELECTRIC ‘ NPO

DIELECTRIC

RATED VOLTAGE | 16 25 50
| v v " RATED VOLTAGE (VDC)
0.3pF (OR3) v v v 100pF (101) v
0.4pF (0R4) v v v 120pF (121)
0.5pF (OR5) v v v e v
1.0pF (1RO) v v v 150pF (15)
1.5pF (1R5) v v v
2.0pF (2R0) v v v ® A (@) v
3.0pF (3R0) v v v = 270pF (271)
4.0pF (4R0) v v v '§ 330pF (331) v
5.0pF (5R0) v v v 3 390pF (391)
6.0pF (6RO) v v v © 470pF (471) v
g 7.0pF (7R0) v v v EEEED
E 8.0pF (8R0) v v v o300 (681)
5 9.0pF (9R0) v v v
S 10pF (100) v v v 820pF (821)
© 12pF (120) v v v 1,000pF (102) v
15pF (150) v v v
18pF (180) v v v
22pF (220) v v v SIZE
2”@ v v v DIELECTRIC
33pF (330) v v v ——— [
39pF (390) v v v RATED VOLTAGE (VDC) 6.3
47pF (470) v v v Py v
56pF (560) v v v
68pF (680) v v v 1,500pF (152)
82pF (820) v v v 2,200pF (222)
100pF (101) v v v

3,300pF (332)

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

4,700pF (472)

6,800pF (682)

< K K< < <K |I<

0.010pF (103) v

0.015pF (153)

Capacitance

0.022yF (223)

0.033pF (333) v

0.047F (473) v

0.068pF (683)

0.10pF (104) v




Middle & High Voltage Capacitors @

200V~4000V WS

www.passivecomponent.com

m FEATURES

* High voltage in a given case size.
* High stability and reliability.

m GENERAL ELECTRICAL DATA

Dielectric NPO \ X7R Y5V

Size 0603, 0805, 1206, 1210, 1808, 1812, 1825, 2220, 2225 0805, 1206, 1210, 1812

Capacitance 0.5pF to 0.12pF 100pF to 2.2puF 0.01pF to 0.68pF
Caps<5pF: C (+0.25pF)

Capacitance tolerance 5pF<Cap<10pF: D (+0.5pF) K (£10%), M (+20%) Z (-20/+80%)

Cap=10pF: J (£5%), K (+10%)

Rated voltage (WVDC) 200V to 4000V 200V, 250V
Cap<30pF: Q=400+20C <5 £0 <50

DF/ Q Cap=30pF: Q21000 2.5% <5%

Ur=200~630V: 210GQ or RxC2100Q-F whichever is smaller
Ur=1000~3000V: 210GQ
200~300V: 22 x WVDC
400V~450V: 21.2 x WVDC
Dielectric strength 500~999V: 21.5 x WVDC
1000~3000V: 21.2 x WVDC
4000: 21.1 x WVDC

Insulation resistance at Ur

Operating temperature -55 to +125°C -25 to +85°C
Capacitance characteristic +30ppm | +15% +30/-80%
Termination Ni/Sn (lead-free termination)

m EXPLANATION OF PART NUMBERS

Size (Inch (mm)) Dielectric Capacitance Tolerance Rated voltage Termination Packaging style

1808 (4520) N=NPO(COG) 100=10x10°=10pF J=£5% 202=2000 VDC C=Cu/Ni/Sn T=7"reeled

Please refer to page 2 “How to order” for more information.

m CAPACITANCE RANGE
Y5V Dielectric 200V to 250V

DIELECTRIC
SIZE

RATED VOLTAGE (VDC)

0.010pF (103)
0.015yF (153)
0.0224F (223)
0.033yF (333)

W o W w| o m
| O 0 ® ® ©

O|| W 0| W @ W W
O||W 0| W @ W W
ojojojojlojoloo
ojojojojojo|oo

D D

D D

D D

D D

§ 0.047F (473) D D
& 0.068uF (683) D D
§ 0.10pF (104) D D
8 0.15uF (154) D D
0.220F (224) D D

0.33yF (334) D D

0.47yF (474) D D

0.684F (684) D D

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.



4000

3000

2000

1000

500, 630

G

G G| K|K|K
G G| K|K|K
G|G|K K|K
G G| K|K|K
G G K|MM
G|G|K MM
G G K|MM
G G K|MM
G|G|K MM
G G K|MM
G G K|MM
G|G|K MM
G G K|M

200, 250

G G K|M
G|G|M M
G|G/M M
G|G/M M
G G MM

4000

3000

2000

1000

500, 630

G
G

G G K|K/ K/KIG|G|K K K|K
G G K|K/K/M|G|G|K K K
G G K|IKIM/M|G|G|K K K

G G| K|K|M
G G| K|K|M
G|G|K K|M
G G| K|K|M
G G| K|K|M
G|G|K K|M
G G/ MMM
G G/ MMM
G|G|M MM
G G/ MMM
G G/ MMM
G|G|M M

G G MM

200, 250

G G MM
G|G|M M
G|G/M M
G|G/M M

4000

3000

M

2000

1000

500, 630

G
G
G

G|G|K K|/ K|KI[G/G|K|K K/ K|G|G|K K|K|K
G G K|K|K/K|[G|G|K K/ K|K|G|G K|K|K|K
G G K|K|K/K|[G|G|K K K|K|G|G K|K|K|K
G|G|K K| K|K[G/G| K|K K K|G|G|K K|K|K

G| G K|K|K
G| G K|K|K
G|G|K K|K
G| G K|K|K
G| G K|K|K
G|G|K K|K
G G K|K|M
G G K|K|M
G|G|K K|M
G G K|K|M
G G K|MM
G|G|K MM
G G K|MM
G G K|MM
G|G| KM

200, 250

G G MM
G G MM
G|G|MM
G|G|M M

4000

3000

1500, 2000

1000

500, 630

D
D

D/D/DDD/G|G/G|IK|K/ K KIG|G|K K|K|K|G G|K|K KK
DD/ DDIDIG|G|G|K|K|K K[G|G|K K|K|K|G G|K|K| K| K
D/D/DDIDK|G/G|IK|K/ K KIG|G|K K|K|K|G G|K|K KK
D/D/DD/DK|G/G|K|/K K KIG|G|K K|K|K|G G|K|K KK

D/D|D|D|D
D/D|D/D|D
D/D|D/D|D
D/D|D|D|K
D/D|D|D|K
D|ID|D|K|K
D|/D|D|K|K
DID|D|K|K
DID|K|K|K
D|D|K|K

200, 250

D|D|K|K
D|D|K|K
D|D|K|K

4000

3000

1500, 2000

K
K

1000

K
K

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

500, 630

1500 2000

1000

500, 630

C
C
C
D
D
D
D
D
D
D
D

C/C/IGIM|K K|K

C
C
C
D

200, 250

1500, 2000

1000

500, 630

250

G
G
G
G

c|Cc|C|G
C|/D|D|G
CcC|/D|D|G
C|G|G|G
C|G|G|G

200

1000

500, 630

250

D
D
D
D
D

B/ DD/ D|B|B|B|D|G|C|C|D|G|D|D|K|K
B/ DD/ D|B|B|B|G|G|C|C|D|G|D|D|K|K
DD/ D D|B|B/B/G|G|C|C G|G|D|D|K|K
DID/DD|IB|C/C|G|P|C|C G|K|K|K|K|K
DID/DD|IB|C|C|G|P|C|C G|K|K|K|K|K

A|A|A|/D|B|B|B|/B|B|C|C|/C|C|D|D/D D/ DID|/D|D|D|D|/D|G|G|K| K/ K|K|G|/G K/ K|K|K|G|G|K|K KK
D|ID/D/D|IB|C|C|G|P|C|C|G|M|[K | K|K

A/A/A|lD|B|/B|B|B|B|C|C|C|C|D D|D|D/ D|ID|/D|ID/D/D|/D|G|G K|K|K/K|G|G K K K|K|G|G K|K|K|K
A/A/A|/D|B|/B|/B|B|B|C|C|C|C|D D|D|D D|ID|D|D/D/D|/D|G|G K|K|K/K|G|G| K K K|K|G|G K|K|K|K
A/A/A|D|B|B|B|B|B|C|C|C|C|D D|D|D D|ID|D|D/D/D|D|G|G K|K|K|K|G|G|K K K|K|G|G K|K|K|K
A/A/A|lD|B|B|B|B|B|C|C|C|C|D D|D|D/G|D|/D|ID/D/D|/D|G|G K|K|K/K|IG|G/ K K K|K|G|G K|K|K|K
A/A/A|lD|B|/B|/B|B|B|C|C|C|C|D D|D|D|G|D|D|D/D/D|/D|G|G K|K|K/K|G|G/ K K K|K|G|G K|K|K|K
A/A/A|D|B|B|B|B|C|C|C|C|C|D D|D|D K|ID|D|D/D/D|/D|G|G K|K|K|K|G|G|K K K|K|G|G K|K|K|K
A/A/A|lD|B|B|B|B|C|C|C|C|C|D D|D|D/ K|D|/DID/D/D|/D|G|G K|K|K/K|IG|G/ K K K|K|G|G K|K|K|K

A/A/A|D|B|B|B|C|C|C|C|C|C|D D|D|D
A/A/A|D|B|B|B|C|D|C|C|C|D|D D|D|D
A/A/A|/D|B|B|/B|C|D|C|C|C|D|D D|D|D
A/A/B|D|B|B|/B|D|D|C|C|C|D|D D|D|D
A/B/B|D|B|B|B|D|D|C|C|D|D|D D|D|K
A/B/ D|D|B|B|B|D|G|C|C|D|D|D D|D|K

A|A|/A|/D|B|B|B|B|B
A|A|/A|/D|B|B|B|B|B
A|A|/A|/D|B|B|B|B|B

A|A|A|D
A|A|A|D

200

S |A/A|A D|B|B|B|B|B
S |A/A|A D|B|B|B|B|B
S |A/A|A D|B|B|B|B|B
S

S |A/A|A D|B|B|B|B|B
S |A/A|A D|B|B|B|B|B
S

S |A|/A|AD|B|B|B|B|B
S |A/A|A D|B|B|B|B|B

S [AJA|A|D
S

200, 250

S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
X
X
X
X

250

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N

0.5pF (OR5)
1.0pF (1R0)
1.2pF (1R2)
1.5pF (1R5)
1.8pF (1R8)
2.2pF (2R2)
2.7pF (2R7)
3.3pF (3R3)
3.9pF (3R9)
4.7pF (4RT7)
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)

0.1yF (104)

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)
0.0184F (183)
0.022yF (223)
0.027yF (273)
0.033pF (333)
0.039pF (393)
0.047pF (473)
0.0564F (563)
0.0684F (683)
0.082yF (823)

0.12pF (124)

DIELECTRIC

aoue}oede)

NPO Dielectric 200V to 4000V

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

1. The letter in cell is expressed the symbol of product thickness.
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X7R Dielectric 200V to 4000V

DIELECTRIC

4000
3000
1500, 2000
1000

500, 630

200, 250
4000
3000

1500, 2000

1000

500, 630

200, 250
4000
3000

1500, 2000

1000

500, 630

200, 250
4000
3000

1500, 2000
1000

500, 630

200, 250
4000

2500, 3000
1500, 2000

1000

500, 630
1500, 2000

1000

500, 630
400, 450
200, 250

2500
2000
1500
1000

500, 630
400, 450
200, 250

1000

500, 630
200, 250

200, 250

L
2
[y
-
o
>
[a)
[}
[
<
o

K
K
K
K

K
K
K

K
K
K

K|K|K|K|K

K| K|K|K|K
KIK|K|K|K
KIK|K|K|K
K| K|K|K|K

K|K|K|K|M
KIK|KIK|M
K|K|K|K|M

K|K|K|K|M
K|K|K|M|M
K|K|K|M|M
K|K|K|M|U
K|K|K|M
K|K|K|M
K|K|K|M
KIK| KU
K|K|K|U
K|K|K|U

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
KK K|K|K
K/K|K|M|M

K|K|K|M|M
KKK/ M|U
KKK/ M|U
K|K|K|U|U
KIK|K|U
KIK|K|U
KIK|K|U
KIK|K|U
KIK|K|U
KIK|K|U

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 KM
K|K|K|K|M
K/ K|K KM

K|K| K| K|M
KIK|K/M|U
KIK|K/M|U
KIK|K/M|U
K|K|K|M
K|K| KU
K| K|K|U
K| K|K|U
K|K| KU
K|K| KU

D
D

D
D
D
D

D
D
K
K

K
K

DID/DID KM|K/K|K|/K KIM|K K|/K/K|/K/M|K|K|K|K|K M

DID/DID KM|KK|K/K KIM|K K|/K/K|/K/IM|K|K|K|K|K M

D DIDIDMIM|K K|K K|/KIM|K|K/K|K/KM[K K|K/K/ K|M

D|D|/D|D|M

DD/ D/ DM
D/D|/D KM
D|/D|D|K
D/D|D|K

D|D/D|M
D/D|D|M
D|D/D|M

D|D/D|M
K
K

D
D

D
D

D|/D DID|D|D|D | K

DD D|ID|/D/ D|D|K

DD DID|D|D|D K

DD DID/D|D|D K[D|D|D|D|K|K

DD D|D/D|D|G|K|D|/D|D|D|K|K

DD D|D/D|D|G|K|D|D|D|D|K|K

DD DID/D|D|G K[D|D|D|D|K|K

DD DID/D|D|G K[D|D|D|D|K|K

DD D|ID/DD/K|K|IDIDD|D|K|K

DD DID/D|D|K K[D|D|D|D|K|K

DD DD/ D|K|K/ K[D/D|D|D|K|K|K/ K|K/K K|K|KIK/K K|K/KIK|K K|K|K K

DD M|D|D K|K

DD M|D|D K|K
DD M|D|D|K|K
DD M|D|D|K

DD M|D|D|K

D|D M|{D|D|K

D|G M|{D|D|K

D/G M|D|D | K

DG M|K|K|K

D|G M[K|K|K
DG M|K|K

M

M

C
C
C
C
C
C

C
C
C
C

D
D

D
D

DD DD DD
DD DD DD
DD DD DD
DD DD DD
DD DD DD
DD DD DD
DD DD DD

DD DD DD
DD DD DD
DD DD DD
DD DD/ D|C
DD/ D|/D|/D|C
DD/ D|/D|D|C
DD G G G|C
DD G G G|C
D|D/G|G|G|C
DD GG G|C
DD GG

D|D|G|G

D
D

D
D

D
D
D
D

D
D
D

D
D

B|{B|B|D
B|{B|B|D
BB |B|D
B|{B|B|D
BB |B|D
B|{B|B|D
B|{B|B|D

B|{B|B|D
B|{B|B|D
BB |B|D
B|{B|B|D
BB |B|D
BB |B|D
B|{B|B|D

B|/B|D|D
B|/B|D|D
B|/B|D|D

B|/B|D|D
B|/B|D|D
B|/B|D|D
B/D| D|D

D|D/D|D
DD D|D
D|D/ D|D

D
D
D

D

D

D

X
X
X
X
X
X
X

X
X
X
X
X
X
X

X
X
X

X
X
X
X

X
X

X
X

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)
0.027yF (273)
0.033uF (333)
0.039uF (393)
0.047F (473)
0.056F (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)
0.47yF (474)
0.56F (564)
0.68uF (684)
0.82uF (824)

1.0pF (105)
1.5uF (155)
2.24F (225)

aoue}oede)

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

2. 0805 size, Cap.>0.068uF_200V only.

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



High Q / Low ESR Capacitors

HH series

m FEATURES

* High Q and low ESR performance at high frequency.
* Quality improvement of telephone calls for low power loss and better performance.

m GENERAL ELECTRICAL DATA

Dielectric NPO
Size 0201, 0402, 0603,0805
Capacitance 0.3pF to 3300pF
Caps5pF: B (+0.1pF), C (+0.25pF)
Capacitance tolerance 5pF<Cap<10pF: C (+0.25pF), D (+0.5pF)
Cap210pF: F (£1%), G (¥2%), J (+5%)
Rated voltage (WVDC) 10V, 16V, 25V, 50V, 100V, 200V, 250V, 500V, 630V

Cap<30pF: Q2400+20C

Q Cap=30pF: Q21000
Insulation resistance at Ur 210GQ

Operating temperature -55 to +125°C

Capacitance change +30ppm

Termination Ni/Sn (lead-free termination)

m EXPLANATION OF PART NUMBERS

Series Size (Inch (mm)) Dielectric Capacitance Tolerance Rated voltage Termination Packaging
HH=High Q/ Low ESR 15=0402 (1005) N=NPO (COG) | 100=10x10°=10pF G=12% 500=50 VDC C=Cu/Ni/Sn T=7"reeled

* Please refer to page 2 “ How to order” for more information.

m ELECTRICAL CHARACTERISTICS

HH series, 0402 HH series, 0603
10000 10000
1GH 500MH 100MHZ: 1GH 500MH 100MHZz]
=~ ~
1000 = 1000 =
= ~ H =
o 100 o 100 RN
10 z Minimum (Solid line) 10 ==Minimum (Solid line) L
F— = =—Typical (Broken line) = =Typical (Broken line)}
T | I T T 11T
. [ T . [ [T
0.1 1 10 100 0.1 1 10 100
Capacitance (pF) Capacitance (pF)
Fig. 1 Q factor specification vs. Specific frequency 0402 Fig. 2 Q factor specification vs. Specific frequency 0603




High Q / Low ESR Capacitors @

HH series WSN

www.passivecomponent.com

m CAPACITANCE RANGE

DIELECTRIC |
SIZE \ 0201 \ 0
Rated Voltage
(VAC)

‘ 10,16 ‘ 25,50 ‘ 50 ‘ 100 ‘200,250 500, 630

0.3pF (OR3) L L N~ N~ N NG
0.4pF (OR4) L L NA NA NA NA
0.5pF (ORS5) L L NA NA NA NA sn sn sn sn B B
0.6pF (OR6) L L NA NA NA NA sn sn sn sn B B
0.7pF (OR7) L L NA NA NA NA sn sn sn sn B B
0.8pF (ORS8) L L NA NA NA NA sn sn sn sn B B
0.9pF (OR9) L L NA NA NA NA sn sn sn sn B B
1.0pF (1R0) L L N~ N~ N~ N~ s sh s sn B B B B
1.2pF (1R2) L L N~ N~ N~ N~ s sn s sn B B B B
1.5pF (1R5) L L NA NA NA NA sn sn sn sn B B B B
1.8pF (1R8) L L NA NA NA NA sn sn sn sn B B B B
2.0pF (2R0) L L N~ N~ N~ N~ s sn s sn B B B B
2.2pF (2R2) L L N~ N~ N~ N~ s sh s sn B B B B
2.7pF (2R7) L L NA NA NA NA sn sn sn sn B B B B
3.0pF (3R0) L L NA NA NA NA sn sn sn sn B B B B
3.3pF (3R3) L L N~ N~ N~ N~ sh sh sh sh B B B B
3.9pF (3R9) L L N~ N~ N~ N~ sh sh sh sh B B B B
4.0pF (4R0) L L NA NA NA NA sn sn sn sn B B B B
4.7pF (4R7) L L NA NA NA NA sn sn sn sn B B B B
5.0pF (5R0) L L NA NA NA NA sn sn sn sn B B B B
5.6pF (SR6) L L NA NA NA NA sn sn sn sn B B B B
6.0pF (6RO) L L NA NA NA NA sn sn sn sn B B B B
6.8pF (6R8) L L NA NA NA NA sn sn sn sn B B B B
7.0pF (7R0) L L NA NA NA NA sn sn sn sn B B B B
8.0pF (8R0) L L N~ N~ N~ N~ sh sh sh sh B B B B
8.2pF (8R2) L L NA NA NA NA sn sn sn sn B B B B
9.0pF (9R0) L L NA NA NA NA sn sn sn sn B B B B
g 10pF (100) L L N N N N s s s s B B B B
I 12pF (120) L L N N N N S S S S B B B B
§ 15pF (150) L L N N N N S s S s B B B B
& 18pF (180) L L N N N N s s s s B B B B
22pF (220) L L N N N N S S S S B B B B
27pF (270) L L N N N N S S S S B B B B
33pF (330) L L N N N N S s S s B B B B
39pF (390) N N N N S S S S B B B B
47pF (470) N N N N s s S s B B B B
56pF (560) N N N N s s S s B B B B
68pF (680) N N N N s s s s B B B B
82pF (820) N N N N S s S S B B B B
100pF (101) N N N N s s S s B B B B
120pF (121) N N N N s s s s D D D D
150pF (151) N N N N s s s s D D D D
180pF (181) N N N N S s S S D D
220pF (221) N N N N S s s s D D
270pF (271) N N N S S s s D D
330pF (331) N N N s s s s D D
390pF (391) N N N S s S S D D
470pF (471) N N N S s S S
560pF (561) S S S S
680pF (681) s s s s
820pF (821) S s S S
1,000pF (102) S s S s
1,200pF (122) X X X
1,500pF (152) X X X
1,800pF (182) X X X
2,200pF (222) X X X
2,700pF (272) X X X
3,300pF (332) X X X

1. The letter in cell is expressed the symbol of product thickness.
2. The letter in cell with “A” 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.



Microwave Capacitors

RF series

m FEATURES

* Ultra high Q and low ESR performance at high frequency.
* Quality improvement of telephone calls for low power loss and better performance.

‘V’. \
Y/ d" SILVE
TAIWAN AR
EXCELLENCE [EERALE:S
2013 National Invention Award

m GENERAL ELECTRICAL DATA

Dielectric NPO
Size 01005, 0201, 0402, 0603, 0805, 0505, 1111
Capacitance 0.1pF to 1000pF

Capacitance tolerance

Caps<5pF: A (£0.05pF ), B (+0.1pF), C (+0.25pF)
5pF<Cap<10pF: B (+0.1pF), C (+0.25pF), D (+0.5pF)
Cap=10pF: F (£+1%), G (#2%), J (+5%)

Rated voltage (WVDC) 6.3V, 10V, 25V, 50V, 100V, 250V, 500V, 1500V
Cap=30pF, Q21000

Q Cap<30pF,Q=400+20C

Insulation resistance at Ur 210GQ

Operating temperature

-55to +125°C

Capacitance change

+30ppm/°C; 0201Cap=22pF, +60ppm/°C

Termination Ni/Sn (lead-free termination)

m EXPLANATION OF PART NUMBERS

Series Size (Inch (mm)) Dielectric Capacitance Tolerance Rated voltage Termination Packaging
RF=Microwave 15=0402 (1005) N=NPO 100=10x10°=10pF G=+2% 500=50 VDC C=Cu/Ni/Sn T=7" reeled
* Please refer to page 2 “How to order” for more information.
m ELECTRICAL CHARACTERISTICS
RF03, NPO, 25V RF15, NPO, 50V

30 25
- —Measured data (<8.5GHz) —~ b — Measured data (<8.5GHz)
T p - - Simulation data I M = = Simulation data

25 [ .
Qe R 9 2
> A > -
o - o S
$ 20 e S ..
z . ER -
g . g \
£ 15 < E .
o 4 Q .
E T % 10 Al
= : N
@ \ g s \
“ 5 T x
3 — 3 —

0 0
01 1 10 100 0.1 1 10 100

Capacitance (pF)

Fig. 3 Self resonance frequency vs. Capacitance (0201 size)

Capacitance (pF)

Fig. 4 Self resonance frequency vs. Capacitance (0402 size)
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\
\%
\
\
\
\%
\
\
\
\%
\
\
\
\%
\
\
\
\%
\

\
\
\
\
\

0.1pF (OR1)
0.2pF (OR2)
0.3pF (OR3)
0.4pF (OR4)
0.5pF (OR5)
0.6pF (OR6)
0.7pF (OR7)
0.8pF (OR8)
0.9pF (OR9)
1.0pF (1R0)
1.2pF (1R2)
1.5pF (1R5)
1.8pF (1R8)
2.0pF (2R0)
2.2pF (2R2)
2.7pF (2R7)
3.0pF (3RO)
3.3pF (3R3)
3.9pF (3R9)
4.0pF (4RO)
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)
11pF (110)
12pF (120)
13pF (130)
15pF (150)
16pF (160)
18pF (180)
20pF (200)
22pF (220)
24pF (240)
27pF (270)
30pF (300)
33pF (330)
36pF (360)
39pF (390)
43pF (430)
A47pF (470)
56pF (560)
68pF (680)
82pF (820)
100pF (101)

DIELECTRIC

120pF (121)

150pF (151)

180pF (181)

220pF (221)

270pF (271)

330pF (331)

390pF (391)

A470pF (471)

560pF (561)

680pF (681)

820pF (821)
1,000pF (102)

RATED VOLTAGE

aoueloede)

m CAPACITANCE RANGE

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

please contact WTC local representative.

2. For more information about products with special capacitance or other data



Soft Termination Capacitors

SH series

m FEATURES

* MLCC'’s terminations build a soft & flexible polymer layer to withstand high bending stress in SMT line.
* Available for any item in standard series range.

m GENERAL ELECTRICAL DATA

Dielectric NPO X7R

Size 0603, 0805, 1206, 1210, 1808, 1812, 1825, 2220, 2225

Capacitance range 0.5pF to 0.22uF 100pF to 22uF

Caps<5pF: B (+0.1pF), C (+0.25pF)

Capacitance tolerance 5pF<Cap<10pF: C (+0.25pF), D (+0.5pF) J (£5%), K (£10%), M (+20%)
Cap210pF: F (£1%), G (+2%), J (+5%), K (+10%)

Rated voltage (WVDC) 10V, 16V, 25V, 50V, 100V, 200V, 250V, 500V, 630V, 1000V, 2000V, 3000V

Operating temperature -55to +125°C

Capacitance characteristic +30ppm | +15%

Termination Ni/Sn (lead-free termination)

m EXPLANATION OF PART NUMBERS

Series Size (Inch (mm)) Dielectric Capacitance Tolerance Rated voltage Termination Packaging

SH=With Ag polymer | 31=1206 (3216) | N=NPO(COG) | 100=10x10°=10pF D=+0.5pF 501=500 VDC C=Cu/Ni/Sn T=7"reeled

* Please refer to page 2 “How to order” for more information.

m PACKAGING DIMENSION AND QUANTITY

. Paper tape Plastic tape
Thickness (mm)/Symbol
7” reel 13” reel reel 13” reel
0402 (1005) 1.00+0.20 0.50+0.20 0.50+0.20 E 1,000 - - -
1.60+0.20 0.80+0.10 0.80+0.07 S 4,000 15,000 - -
0603 (1608)
1.60+0.30 0.80+0.30 0.80+0.30 X 4,000 15,000 - -
0.60+0.10 A 4,000 15,000 - -
2.00+0.20 1.25+0.10 0.80+0.10 B 4,000 15,000 - -
0805 (2012)
1.25+0.10 D - - 3,000 10,000
2.00£0.30 1.25+0.30 1.25+0.30 | - - 3,000 10,000
0.80+0.10 B 4,000 15,000 - -
0.95+0.10 c - - 3,000 10,000
3.20+0.4/-0.1 1.60+0.15
1.15+0.15 J - - 3,000 10,000
1206 (3216)
1.25+0.10 D - - 3,000 10,000
3.20+0.4/-0.1 1.60+0.20 1.60+0.20 G - - 2,000 10,000
3.20+0.50 1.60+0.50 1.60+0.50 P - - 2,000 9,000
0.95+0.10 C - - 3,000 10,000
3.20+0.40 2.50+£0.20
1.25+0.10 D - - 3,000 10,000
1210 (3225) 1.60+0.20 G - - 2,000 10,000
3.20+0.60 2.50£0.50 2.00+0.20 K - - 1,000 6,000
2.50+0.50 M - - 1,000 6,000
1.25+0.10 D - - 2,000 -
1808 (4520) 4.50+0.60/-0.4 2.03+0.25
2.00+0.20 K - - 1,000 -
. j _ -
3.20£0.30 1.25+0.10 D 1,000
1812 (4532) 4.50+0.60/-0.4 2.00+0.20 K - - 1,000 -
3.20+0.40 2.50+0.50 M - - 500 3,000
1825 (4563) 4.50+0.6/-0.4 6.30+0.40 1.60£0.20 G - - 1000 -
2.00+0.20 K - - 1000 -
2220 (5750) 5.70+0.50 5.00£0.40 2.50+0.30 M . . 500 )
2225 (5763) 5.70+0.50 6.30+0.40 2.80+0.30 U - - 500 -
Unit: pieces

N
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G
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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)
0.012uF (123)
0.015yF (153)
0.0224F (223)
0.033uF (333)
0.039uF (393)
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2. For more information about products with special capacitance or other data, please contact WTC local representative.

1. The letter in cell is expressed the symbol of product thickness.
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m CAPACITANCE RANGE (SH Series)

X7R Dielectric (0402 to 1812 Size, 10V~250V)

DIELECTRIC

25 | 50 |100

10
16

RATED VOLTAGE

E
E
E
E
E

E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E

E
E
E

E
E
E

E
E
E
E
E
E
E

E
E

E
E
E
E

E
E
E
E

E
E
E

E
E
E
E
E
E
E

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)
0.012uF (123)
0.015uF (153)
0.018uF (183)
0.0224F (223)
0.027uF (273)
0.033uF (333)
0.039uF (393)
0.047F (473)
0.056F (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)
0.47yF (474)
0.56F (564)
0.68uF (684)
0.82uF (824)

1.0pF (105)
1.5F (155)
2.24F (225)
3.3uF (335)
4.7yF (475)
10uF (106)
224F (226)
47yF (476)

aoueyoede)

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

2. 0805 size

0805 size, Cap. 0.22uF_100V only, 1210 size, Cap.22uF_10V only.

, Cap. 4.7uF_16V only,

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



Soft Termination Capacit@rs
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m CAPACITANCE RANGE (SH Series)

X7R Dielectric (0805 to 1812 Size, 500V~3000V)

DIELECTRIC
SIZE 1808

RATED VOLTAGE 1500, 500, 1500 | 2500 500 1500
500 | 630 | 1000 500 | 630 | 1000 | 1500 | 2000 500 | 630 | 1000 1000 1000 3000
(VDC) 2000 630 2000 | 3000 630 2000

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)

0.012uF (123)

0.015uF (153)

0.018uF(183)

0.0224F (223)

0.027yF (273)

0.033uF (333)

0.039uF (393)

0.047F (473)

0.056F (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)
0.47yF (474)
0.564F (564)
0.68uF (684)
0.82uF (824)
1.00pF (105)

RIX|IXNARIRIXR|"IXRX|®x|O|O O|O

[cREoREcREcREcREoN FoREoREvERvEvERvERvERvERvERvENv]
T 2 2 2 R|IRNIARIRIRIR IR IR X|R

[cREoREoREcREoREcREcREcREcREN FoREocREvERvERvERvARvERvERvERvE )
A XXX XXX RX|IXR|RX|x/Oo|o|Oo|Oo|lO O|O|O|O|O

9 oo/g|jv|o|o|u|o|lo|o|/0O|lO|0O/0 0|0/ 0|0|0O|0O|O|O|O|O

=TlI2 |2 28| g gl g |

R EAEAF S SlvilvaivElvalvE fvalvalvElvRlvERvalvElv]

Capacitance
®|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|lo|o|o|o

/ool ol ol |lUo/0|U0|O|0O|0O 0|0 0O|0O|0|0|0|0|0 |0
/ool ol ol |lUo/0|U0|O|0O|0O 0|0 0|0 0|0 |0|0|0 |0

o666/l 0/0|0|/0|0|0O|0|0|0|0 |00 0|0 |0 |0
oo 6d/o/ojglo|o|lo|o|o|o|0/0O/0|0|/0|0|0O|0O|0O|0O|0 |00 0|0 |0 |0
I XX XXX |IX|IX"|X/X/X|/O|lO|/O|lU|/O|U|O|O|O|0O|U|0O|0O|/0O| 0|0 |0|O

A S iocREcREcREcREcREcN FoREoREoREoNEcREcREvANvARvERvARvENvE Rv)

x| XXX """ |x/x|o/lo|jg|lo|0|UO|/O|UO|O|O|O|O|O O|O|0O|0 |0 |0

/g g2/g/g/ g/ g/ g/g/ g/ X||l|jg|lu|/|ju|/|ju|lU|U|lUo/0O|lU/0O|U|0O|0O|0|0|O

< =2l X x"e0|l0ljlo|l®o|®||l|lO|0O|l0O|/0U /0O |/0O|0|0|0|0|0|0|0 | 0|0
LT 2l XXl |g|l|l|U|lO/U|U/0O|U|0O|0|0O|0O|0|0 | 0|0

g/ g gLl g~/ x|x/|l|/|u|/||l0|U|l0|/0O|0O|/0O|0O|0O|0O|0O|0O|0O|0|0O|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.



Soft Termination Capacitors

SH series

m CAPACITANCE RANGE (SH Series)
NPO Dielectric 1825 to 2225 Sizes

DIELECTRIC NPO
1825 2220

200 500 200 500

250 630 1000 | 2000 | 3000 100 250 630

10pF (100)

2000

3000 |

100

200
250

2225

500
630

1000

2000

3000

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)

Capacitance

1,800pF (182)

2,200pF (222)

T2 2L 2 IZSIEIRIA IR ARIARIAR|IAIARIARNIRIAR|IARIAR|IAIARIR|mA|IA|IX|R|RX|=

2,700pF (272)

Sl I I 2SI E I S| R R|IA]NRIR]NRIARNARIR|NAIAR|IRX|I "I A" | X|X|=

3,300pF (332)

T 222 ISR R IR IRIR IR IR AR I A I AIARNARIARNARIRIRIR X" XR | X | X|®X|=

3,900pF (392)

4,700pF (472)

5,600pF (562)

6,800pF (682)

I 2| 2| L2 S I E N RNIARIRI"RIANIARIARNARIRIARNIR|IANIARNIRIARIRIARIRIARIRIAR|A|R|IRX|IR|R

8,200pF (822)

LI 2T 2T T 2 2 T 2 NI RIRAI R IANIRIARNIARIRIARIRIAIRNIARIRIRXRIRIXRIAIXRIXRI XX XX~

0.010uF (103)

T2 |2 2T 2T ||| IE IR A AR RNRIARNARNARIRIRIR IR IR IR AR AR IR AR |®”|®R|®|=

gl IO - = -G = -G BN N S 7 N 7 N N 7 S N 7 7 S 7 N 7 N 7 7 W 7 B S 7 N N 7S 7 7 S N 7 S B S B N B S B N 7 S B N 7 O I

0.012pF (123)

LTI I I 2T 2T 2RI AIRNAIRIAXNAR IR AXIRIAIRNARI AR IR RIXRI AR XXX XX~

gl I - I -G B N 7 N N 7 N N 7 S B N N (7 BN B S 7 N 7 W 7 N 7 N 7 S 7 N B S N B N 7N 7 W 7 S 7 N B O B N B W N B N B B N 7 N I

0.015pF (153)

0.018pF (183)

0.0224F (223)

0.027pF (273)

0.033pF (333)

0.039pF (393)

0.047pF (473)

EEAEAM S SicREcREcREcNEcREcRNoREcREcREcREcREcREcREcREcREN KoREcNEoREoREcREoREcREcREcREcREcREcN FoREcREoREcREcREcNEcREcREcREc RN RE N Ko

0.0564F (563)

FHIEAE4AE4d S SicREcREcREcNIcREcREcREcNEcREcREcREcREcREcREcNEcN FoREoNEocREcREcREcREocREcREcREoREcRECN FoREcREoREcREcREcNEcREoREcNEcREcRE N Ko

0.0684F (683)

0.082pF (823)

FHIEAEA S EcREcREcREcREcREoR FoREcREcNEcREcREcREcREcREcREcREcREoN Ko REoREcREcREcREcRNcREcREcREcNEcN NN FoREcREcREcREoNEoRNoREoREcREoREcREaN Kol

M EAEAEdF S S icREcREcREcREcREcN Ko REc RN REcREcREcREcREcREcREcREcREN FoREcREcREcREcREcREcREcREcREoREcRECN FoREcREcREcREcREcREcREcNEcREcREcREN N0
A EAEdEd S SicREcREcREcREcNEcREc RN REcREcREcREcREcREcREcREcREN FoREoREcREcREcREcREcREcREcREoREcRECN FoREcREcREcREcREcREcREcNEcREcREcREN Kol

0.1yF (104)

A4 S SicREcREcREcREcREcREcREcNEcREcRNEcREcREcREcREcREcREcREcREcREN FoREcRNEcREcREcREcREcREcREcREcREcRECN FoREc RN REcRNEcREcREcREcREcREcREcREN N0

0.12yF (124)

FHIEAEAEAEAF S SiocRNocREcREcREcRNcNEcREcRNcREcREcREcREcREcREcREcREc NN FoREcREcREcREcREcREoREcNEcREcREcRECN FoREoREoREcREcREcNEcRNoREcNEoREcREN N0l

FEAEAEd S SicREcREcREcREcREcREcREcN EoREoREcREcREcREcREcREcREcREcREcREoN o REcREoREcREcREcREcNEcREcREcREcNEoN NoREcREcREcREcREcREoREcREcREoREcREaN N0l

0.18pF (184)

0.220F (224)

FHIEMEAEdAF S aicREcREcREcREcREcREcREcREoNEcREcREcREcREoREcREcREcREcREcREcREoN FoREcRNEcREcREcRNcREcNEcREcREcREcREoN FoREcREocREcREoREcRNEoREcREcREoREcREaN N0l

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.



Soft Termination Capacit

www.passivecomponent.com
—_— e ee————eeess———_—ee s e e e, n;,o,r,rp,pipin9e9en9n yenenenio [ ]b)] beil]fplPP#r£(l(«—in

m CAPACITANCE RANGE (SH Series)
X7R Dielectric 1825 to 2225 Sizes

DIELECTRIC X7R
SIZE 2220

500

RATED VOLTAGE 250 500 | 630 | 1000 | 2000 | 3000 22 100 | 250 | 630 | 1500 | 2000 | 3000 500 | 630 | 1000 | 2299 | 3000
(VDC) 50 1000 2000

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)
0.015pF (153)
0.018yF (183)
0.0224F (223)
0.0274F (273)
0.033uF (333)
0.039uF (393)
0.047yF (473)
0.056F (563)
0.068uF (683)
0.082uF (823)
0.10uF (104)
0.124F (124)
0.15uF (154)
0.18uF (184)
0.224F (224)
0.27uF (274)
0.33uF (334)
0.39uF (394)
0.47yF (474)
0.56F (564)
0.684F (684)
0.824F (824)
1.04F (105)
1.5uF (155)
2.24F (225)
3.3yF (335)
4.7yF (475)
6.8)F (685)
10pF (106)

clcic|2 222 R"IXR AR X|”"|IX|X|RX
cClcCcIZ2 2RI RXIXR XX X|IX"|IX|X|X
cI 22| SIS R IR IR IR IR IR | X| XX

clc|lcjc|lc 2|2 2" RA I X AIRIAIXR|IXR|IX"R|IXR|Im|IX|=®
clc|lcjc|lc|c|c | 2| X AIXR XXX X" |IXR|IR|IxX|®
clc|lc 2|2 28I 2RI A IR AR RXIXRIXR|IX"|IXR|I®A|IX =X

Capacitance

clclcjclcCc|2 2RI X AR AR XA IR AIXR XXX XA X|X|IX|X|X

clc|lcjc|lc|Cc|Z2IZEIEE I X" X A IXRIXIRXRI XXX X XIRXR XXX "X XX X|~®
clc|lcjc|lc|Cc|CcIZE| R XRI AR X AIXRIXIXRXIXRIXRNAIXRIXRIRXR XA XRIA IR XXX |R

(el A N o N R R S I T I S S N B 7 S 7 G 7 O 7 7 O 7 N 7 N 7 N B N BN [ B N 7 S 7 O 7 S 7 O 7 S 7 N 7 S N N B N
(el -l A N R N R T R S I T I S S IS B 7 S 7 G 7 O 7 7 O 7 S 7 N 7 N B N BN - B N 7 S 7 O 7 S 7 S 7 S 7 N B S N N B N N

CICc|IZ2 2| XRIXIXRIXIXIXRITIXRIXRIX XX IR AR XX XXX IX XXX RN XXX X |®XIX|=®

CIZE IS R RAR I XR|I R XA RXRI XX RXNRXRIXRIRARIXRAIXR XX XXX XNRXR XXX IR XXX |X XXX
CIZE IS R RAR X R XA XRI XX RXNRARIXRIRXAIXRAIXR XX XXX RXNRXR XXX IR XXX |X XXX

= = [ B N B N N 7 S N B S N B N 7 N N 7 N N B N B N 7 O N 7 S N B S 7 N 7 N 7 N I 7 S 7 N 7 O 7 N N 7 O B N 7 S B S B N B N B
== I S I N B S S N N B N 7 N 7 N 7 N 7 N N 7 S 7 S 7 N N 7 O 7 N B N 7 N 7 N 7 N B N B [ S 7 S 7 S - O B S N B N 7 N 7 S B N I N B N .

ClIZT R XX AR XX XXX AIX XX XXX AIXX|IARXI XX AIXR XXX X AR XX XXX |®|IX =
clc 2RI XIAIXRI XX XXX AIX XXX RXAIXIAIXX|IX"RXI XX AIXRTIXRNXIX X AIXR XX XXX |®|IxX =

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.



High Temperature Capacitors

HT series

m FEATURES

* These products have no polarity.
* Their electrostatic capacity temperature response is stable at 15% even in high temperature ranges (up to 150°C).
* Larger capacity and smaller size (0402 size) with X8G/X8R characteristics

m GENERAL ELECTRICAL DATA

Dielectric \ X8G [ X8R

Size 0402, 0603, 0805, 1206, 1210

Capacitance 0.2pF to 0.015pF 100pF to 0.1pF

Cap<5pF: A (+0.05pF), B (+0.1pF),C (+0.25pF)

Capacitance tolerance* 5pF<Cap<10pF: C (+0.25pF), D (+0.5pF) K (x10%), M (¥20%)
Cap210pF: F (£1%), G (#2%), J (¥5%), K (+10%)

Rated voltage (WVDC) 10v, 16V, 25V, 50V, 100V

et |

Insulation resistance at Ur** 10GQ or RxC=500Q-F whichever is smaller

Operating temperature -55 to +150°C

Capacitance characteristic +30ppm/°C | +15%

Termination Ni/Sn (lead-free termination)

m EXPLANATION OF PART NUMBERS

Series Size (Inch (mm)) Dielectric Capacitance Tolerance Rated voltage | Termination Packaging
HT=High Temperature | 31=1206 (3216) R=X8R 103=10x10°=10nF K=+10% 500=50 VDC C=Cu/Ni/Sn T=7"reeled

* Please refer to page 2 “How to order” for more information.

m CAPACITANCE RANGE
X8R Dielectric 0603, 0805, 1206 Sizes

DIELECTRIC |
SIZE \

RATED VOLTAGE (VDC) |

100pF (101) S S S S D D D D
120pF (121) S S S S D D D D
150pF (151) S S S S D D D D D D D D
180pF (181) S S S S D D D D D D D D
220pF (221) S S S S D D D D D D D D
270pF (271) S S S S D D D D D D D D
330pF (331) S S S S D D D D D D D D
390pF (391) S S S S D D D D D D D D
470pF (471) S S S S D D D D D D D D
560pF (561) S S S S D D D D D D D D
680pF (681) S S S S D D D D D D D D
820pF (821) S S S S D D D D D D D D
1,000pF (102) S S S 5 D D D D D D D D
1,200pF (122) S S S S D D D D D D D D
1,500pF (152) S S S S D D D D D D D D
1,800pF (182) S S S S D D D D D D D D
3 2,200pF (222) S S S S D D D D D D D D
= 2,700pF (272) S S S S D D D D D D D D
S 3,300pF (332) s s s s D D D D D D D D
g 3,900pF (392) s s B s D D b D D D D D
o 4,700pF (472) S S S S D D D D D D D D
5,600pF (562) S S 5 S D D D D D D D D
6,800pF (682) s S S S D D D D D D D D
8,200pF (822) s S S s D D D D D D D D
0.010pF (103) S S 5 5 D D D D D D D D
0.012yF (123) D D D D D D D D
0.015pF (153) D D D D D D D D
0.018pF (183) D D D D D D D D
0.022yF (223) D D D D D D D D
0.027yF (273) D D D D D D D D
0.033pF (333) D D D D D D D D
0.039pF (393) D D D D D D D D
0.047yF (473) D D D D D D D D
0.056pF (563) D D D D
0.068yF (683) D D D D
0.082yF (823) D D D D
0.10uF (104) D D D D

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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www.passivecomponent.com

m CAPACITANCE RANGE

X8G Dielectric

=)
Lo

10 16 25 50 10 16 25

DIELECTRIC
RATED VOLTAGE

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N

N
N
N
N
N
N

N

N
N
N
N
N
N
N
N
N
N
N

0.1pF (OR1)
0.2pF (0R2)
0.3pF (0R3)
0.4pF (OR4)
0.5pF (OR5)
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 (4RO)
4.7pF (4R7)
5.0pF (5R0)
5.6pF (5R6)
6.0pF (6R0)
6.8pF (6R8)
7.0pF (7R0)
8.0pF (8R0)
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)
4,700pF (472)
5,600pF (562)
6,800pF (682)
8,200pF (822)
0.010uF (103)

aoueyoede)

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.



Open-mode Design Capacitors

OP series

m FEATURES

* High voltage in a given case size.
* Circuit open during product cracking.
* High stability and reliability.

m GENERAL ELECTRICAL DATA

Dielectric X7R
Size 0805, 1206, 1210, 1812

Capacitance 100pF to 1uF

Capacitance tolerance K (£10%), M (£20%)

Rated voltage (WVDC) 50V, 100V, 200V, 250V, 500V

DF(Tan d) <2.5%

Insulation resistance at Ur 210GQ or RxC=500Q-F whichever is smaller

100V: 22.5 x WVDC
200V and 250V: 22 x WVDC
500V: 21.5 x WVDC

Dielectric strength

Operating temperature -55to +125°C

Capacitance characteristic +15%

Termination Ni/Sn (lead-free termination)

m EXPLANATION OF PART NUMBERS

Series Size (Inch (mm)) Dielectric Capacitance Tolerance Rated voltage Termination Packaging
OP=0Open-mode 32=1210 (3225) B=X7R 103=10x103=10nF K=+10% 201=200 VDC C=Cu/Ni/Sn T=7"reeled
* Please refer to page 2 “How to order” for more information.
m INNER CONSTRUCTION OF OPEN-MODE DESIGN
[«—cp
piit
Crack Crack Crack
Fig.5 Normal design (CP<Mg) — circuit Fig. 6 Open-mode design (CP>Mg) — circuit Fig. 7 Floating design (one kind of
leakage during cracking. open during cracking. open-mode design) — circuit open during
cracking.




Open-mode Design Capacitor @

OP series WSN

www.passivecomponent.com

m CAPACITANCE RANGE

DIELECTRIC

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)
0.015pF (153)
0.018uF (183)
0.022uF (223)
0.027yF (273)
0.033pF (333)
0.039yF (393)
0.047yF (473)
0.056pF (563)
0.068yF (683)
0.082uF (823)
0.10pF (104)
0.12uF (124)
0.15uF (154)
0.18pF (184)
0.22pF (224)
0.27uF (274)
0.33uF (334)
0.39pF (394)
0.47uF (474)
0.56F (564)
0.68pF (684)
0.82yF (824)
1.0pF (105)
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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Capacitor Arrays Capacitors

Y4C2/Y4C3 series

m FEATURES

* High density mounting due to mounting space saving.
* Mounting cost saving.
* Increased throughput.

m GENERAL ELECTRICAL DATA

Dielectric \ NPO X7R \ Y5V
Size 4x0402 4x0603 4x0402 4x0603 4x0603
Capacitance* 10pF to 270pF 10pF to 470pF 1000pF to 100nF 180pF to 100nF 10nF to 100nF
Capacitance tolerance** J (£5%), K (£10%) K (£10%), M (+20%) Z (-20/+80%)
Rated voltage (WVDC) 25,50V,100V ‘ 25, 50V,100V 10V, 16V, 25V, 50V ’ 16V, 25V, 50V 16V, 50V

Ur=50V, <2.5%

Cap<30pF: Q=400+20C Ur=50V, 5%

QURIREEm L) Cap=30pF: Q21000 Urﬁiﬁg‘&‘?&fgf% Ur=16V, <7%
Insulation resistance at Ur 210GQ 210GQ or RxC=500QxF whichever is less
Operating temperature -55 to +125°C -25to +85°C
Capacitance characteristic +30ppm | +15% +30/-80%
Termination Ni/Sn (lead-free termination)

m EXPLANATION OF PART NUMBERS

Y 4c 3

Series Cap. Nr. Te;rzgnggi?nitc::ch Dielectric Capacitance Tolerance | Rated voltage Termination Packaging
Y=Capacitor array | 4C=4xCap 2_0' 02" gitch B=X7R 103=10x10° =10nF K=+10% 500=50 VDC C=Cu/Ni/Sn T=7"reeled

* Please refer to page 2 “How to order” for more information.

m CAPACITANCE RANGE

SIZE 4 x 0402 4 x 0603
DIELECTRIC X7R X7R

RATED VOLTAGE
(VDC)

10pF (100)
15pF (150)
22pF (220)
33pF (330)
47pF (470)
68pF (680)
100pF (101)
150pF (151)
180pF (181)
220pF (221)
270pF (271)
330pF (331)
470pF (471)
6,80pF (681)
1,000pF (102)
1,500pF (152)
2,200pF (222)
3,300pF (332)
4,700pF (472)
6,800pF (682)
0.010uF (103)
0.015uF (153)
0.022uF (223)
0.033pF (333)
0.047uF (473)
0.068F (683)
0.10pF (104) T
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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Low Profile Capacitors @

TT series WSN

www.passivecomponent.com

m FEATURES

* Standard size with thin thickness.
* Small size with high capacitance.
* Capacitor with lead-free termination (pure Tin).

m GENERAL ELECTRICAL DATA

Dielectric | X7R X5R Y5V

Size 0402, 0603, 0805, 1206, 1210

Capacitance range 0.22pF to 4.7pF | 0.22yF to 22uF 1uF to 10pF

Capacitance tolerance K (x10%), M (+20%) Z (-20/+80%)

Rated voltage (WVDC) 6.3V, 10V, 16V, 25V | 6.3V, 10V, 16V, 25V, 50V 10v, 16V, 25V, 50V
50V: 7%

. 0,
DF(Tan 6)* 16V, 10V: £10.0% 25V: <9%

. 0,
6.3V:15.0% 16V, 10V: £12.5%

Insulation resistance at Ur RxC=100QxF

Operating temperature -55to +125°C -55to +85°C -25to +85°C
Capacitance characteristic +15% +30/-80%
Termination Ni/Sn (lead-free termination)

m EXPLANATION OF PART NUMBERS

Series Size (Inch (mm)) Dielectric Capacitance Tolerance Rated voltage Termination Packaging
TT=Low profile 31=1206 (3216) X=X5R 225=22x10° =2.2uF K=+10% 100=10 VDC C=Cu/Ni/Sn T=7"reeled

* Please refer to page 2 “How to order” for more information.

m CAPACITANCE RANGE

Dielectric
Size
Rated voltage (VDC)
0.22uF (224) L H H
0.47UF (474) L L
1.0uF (105) L H H T T T T T T
© 1.5uF (155) T T T T T
§ 22pF (225) | L T T T T T T T T
S 3.3uF (335) T T T
§ 4.7uF (475) L H T T T T T T T
6.8F (685)
10pF (106) T T T J T T T T
220F (226) T T T T T
ATyF (476)

Dielectric X7R ‘
Size 0805 1206 1210
Rated voltage (VDC) 10 |1625 10 | 25 5 | 100
1.04F (105) T T
1.54F (155)
3 2.24F (225) T T K T T T T T
.§ 3.3uF (335)
& 4TuF@TS) | T T T T T T
8 6.8uF (685) T
104F (106) T T . .
22F (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.



Low Inductance Capacitors

0612 series

= FEATURES

* Standard size with thin thickness.

* Small size with high capacitance.

* Capacitor with lead-free termination (pure Tin).
* MLCC with low ESL performance.

m GENERAL ELECTRICAL DATA

Dielectric X7R
Size 0612

Capacitance range 10nF to 150nF

Capacitance tolerance K (£10%), M (+20%)

Rated voltage (WVDC) 50V

DF(Tan d)* <2.5%

Insulation resistance at Ur 210GQ or RxC=500QxF whichever is less
Operating temperature -55 to +125°C

Capacitance characteristic +15%

Termination Ni/Sn (lead-free termination)

ESL 500pH

m EXPLANATION OF PART NUMBERS

Size (Inch (mm)) Dielectric Capacitance Tolerance Rated voltage Termination Packaging
0612 (1632) B=X7R 103=10x10° =10nF K=+10% 500=50VDC C=Cu/Ni/Sn T=7"reeled

* Please refer to page 2 “How to order” for more information.

m CAPACITANCE RANGE

DIELECTRIC

SIZE
RATED VOLTAGE (VDC)
10nF (103)

12nF (123)
15nF (153)
18nF (183)
22nF (223)
27nF (273)
33nF (333)
39nF (393)
47nF (473)
56nF (563)
68nF (683)
82nF (823)
100nF (104)
120nF (124)
150nF (154)

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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Safety Certificated Capacitors X1/Y2 @

S2 series MSN

www.passivecomponent.com

m FEATURES
- . . . .
High voltage in a given case size. ® i
* High stability and reliability. N A aapeOrT
TYPE
* RoHS compliant. c us oluitins,, | ArPROVED )
m GENERAL ELECTRICAL DATA
Dielectric NPO X7R
Size 1808, 1812, 2211 1808, 1812, 2220, 2211
Capacitance 4pF to 680pF 100pF to 4700pF
Capacitance tolerance J (£5%), K (+10%)
Rated voltage (WVAC) 250Vrms
Cap<30pF: Q2400+20C o
QDB ) Cap230pF: Q21000 DFs2.5%
Insulation resistance at Ur 210GQ
Dielectric withstanding strength 1500VAC
Peak impulse voltage 5000V
Operating temperature -55 to +125°C
Capacitance characteristic +30ppm | +15%
Termination Ni/Sn (lead-free termination)
Certified number TUV: R50195920,UL: E250427, E182369
Test standard EN 60384-14, UL 60950:2000, UL 60384-14

m EXPLANATION OF PART NUMBERS

Rated voltage Termination

Series Size (Inch (mm)) Dielectric Capacitance Tolerance N Packaging
S2=X1/Y2 42=1808 (4520) N=NPO 100=10x10° =10pF J=£5% 302=3000 VDC L=AGINIUSD | 170 (celed

602=6000 Impulse Voltage C=Cu/Ni/Sn

* Please refer to page 2 “How to order” for more information.

m CAPACITANCE RANGE

DIELECTRIC NPO DIELECTRIC
_Size | 1808 1812 2211 SIZE
RATED VOLTAGE (VDC) 3000 3000 3000 ‘ RATED VOLTAGE (VDC)
PEAK IMPULSE VOLTAGE 5000 5000 ‘ 5000 6000 ‘ PEAK IMPULSE VOLTAGE
4pF (4R0) F* K* K 56pF (560)
5pF (5R0) F* K* K 68pF (680)
S M-
15pF (150) F D K* K L00DE(E0D) ¢
18pF (180) Fr D K* K A= (@21 G
22pF (220) = D K* K 150pF (151) G G G*
27pF (270) F* D K* K 180pF (181) G G G* K
33pF (330) F* D K* K 220pF (221) G G G* K
© 39pF (390) G* D K* K ° 270pF (271) K G G* K
Q A7pF (470) G* D K* K e 330pF (331) K G G* K
8 S6pF (560) Gt D e K 8 390pF (391) K G G* K
g GEDF (650) < D K K g 470pF (471) K G K K
5 B20F (820} & D K K 3 560pF (561) K G K* K
1) 100pF (101) K D K* K S p
120pF (121) K D M 680pF (681) K K K* K
150pF (151) K D M 820pF (821) K K K* K
180pF (181) D M 1,000pF (102) K M M* K
220pF (221) K M 1,200pF (122) M M
270pF (271) K M 1,500pF (152) M M
330pF (331) K M 1,800pF (182) M M
3333i Sgg E m 2,200pF (222) M M
560pF (561) M 3,300pF (332) M
680pF (681) M 4,700pF (472) M
1. The letter in cell is expressed the symbol of product thickness. 2. The letter in cell with “*” mark is expressed product with Cu/Ni/Sn terminations.
3. For more information about products with special capacitance or other data, please contact WTC local representative.
m PACKAGING DIMENSION AND QUANTITY (X1/Y2 & X2 Series) Unit: pieces
Size Inch (mm) L (mm) W (mm) ‘ Mg min(mm) ‘ T (mm)/Symbol 7” Plastic tape
1.40+0.15 F 2,000
1808 (4520) 4.50+0.5/-0.3 2.03+0.25 0.26 1.60+0.20 G 1,000
2.00+0.20 K 1,000
1.60+0.20 G 1,000
1812 (4532) 4.50+0.5/-0.3 3.20+0.30 0.26 2.00+0.20 K 1,000
2.50+0.30 M 500
2.00+0.20 K 1,000
2220 (5750) 5.70+0.40 5.00+0.40 0.30 2.50+0.30 M 500
1.60+0.20 G 1,000
2211 (5728) 5.70+0.40 2.80+0.30 0.30 2.00+0.20 K 1,000
2.50+0.30 M 500




Safety Certificated Capacitors X2

S3 series

m FEATURES

. . . .
High voltage in a given case size. % e
* High stability and reliability. m é GEPRUFT
TYPE
* RoHS compliant. c us Pn‘%ﬂv APPROVED

m GENERAL ELECTRICAL DATA

Dielectric NPO X7R

Size 1808, 1812

Capacitance* 3.9pF to 1000pF 150pF to 5600pF
Capacitance tolerance J (£5%), K (£10%) K (£10%), M (+20%)
Rated voltage (WVDC) 2000V, 3000V

Rated voltage (WVAC) 250Vrms

Q/ DF(Tan ) C%’;jfg&,gz‘ffgggc Tan 5<2.5%
Insulation resistance at Ur 210GQ

Dielectric withstanding strength 1500VAC

Peak impulse voltage (X2) 2500V

Operating temperature -55 to +125°C

Capacitance characteristic +30ppm | +15%
Termination Ni/Sn (lead-free termination)

Certified number TUV: R50195920,UL: E250427, E182369

Test standard EN 60384-14, UL 60950:2000, UL 60384-14

m EXPLANATION OF PART NUMBERS

Series Size (Inch (mm)) Dielectric Capacitance Tolerance Rated voltage Termination Packaqging
S3=X2 42=1808 (4520) N=NPO 100=10x10° =10pF J=15% 202=2000 VDC L=Ag/Ni/Sn T=7"reeled

* Please refer to page 2 “ How to order” for more information.

m CAPACITANCE RANGE

DIELECTRIC
SIZE

DIELECTRIC
SIZE

RATED VOLTAGE
(VDC)

RATED VOLTAGE
(VDC)

3.9pF (3R9) F* F 150pF (151) G
4.7pF (4R7) F* F* 180pF (181) G* G*
5.0pF (5R0) F* F* 220pF (221) G* G
5.6pF (5R6) F* F* 270pF (271) G* G* G
6.8pF (6R8) F* = 330pF (331) G G* G G
8.2pF (8R2) F* = 390pF (391) G* G* G G
10pF (100) F* F* D 470pF (471) G G* G G
12pF (120) F* F* D © 560pF (561) G* G* G G
15pF (150) F* F* D g 680pF (681) G* G* G* G
18pF (180) F* F* D pe 820pF (821) G* G* G* G*
22pF (220) F* F* D g 1,000pF (102) K* K* G G
27pF (270) F* = D T 1,200pF (122) K* K* G G
33pF (330) F* Fr D © 1,500pF (152) K* K* K* K*
8 39pF (390) G* G* D 1,800pF (182) K* K* K* K*
g 47pF (470) G* G* D 2,200pF (222) K M M
= 56pF (560) G* G* D 2,700pF (272) M M
§ 68pF (680) G* G* D 3,300pF (332) M
o 82pF (820) G* G* D 3,900pF (392) M
100pF (101) K* K* D 4,700pF (472) M
120pF (121) K* K* D 5,600pF (562) M
150pF (151) K* K* D
180pF (181) K* K* D
220pF (221) K* K* D
270pF (271) K* K* D
330pF (331) K* K* D
390pF (391) K* K* D
470pF (471) K* K* D
560pF (561) K* K* D
680pF (681) K* K* K
820pF (821) K* K* K
1,000pF (102) K* K* K

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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Automotive Capacitor Qualified to AEC-Q200 @

MT series MSN

www.passivecomponent.com

m GENERAL ELECTRICAL DATA

Dielectric NPO X7R

Size 0201, 0402, 0603, 0805, 1206, 1210

Capacitance range 0.5pF to 0.33uF 100pF to 1pF
Capacitance tolerance Caps5pF:B,C; 5pF<Cap<10pF:C,D; Cap=10pF:F, G, J J (£5%), K (x10%), M (x20%)
Rated voltage (WVDC) 10V, 16V, 25V, 50V, 100V, 250V, 500V, 630V, 1000V

Operating temperature -55 to +125°C

Capacitance characteristic +30ppm/°C | +15%
Termination Ni/Sn (lead-free termination)

m EXPLANATION OF PART NUMBERS

MT-ﬁotive Size (Inch (mm)) Dielectric Capacitance Tolerance Rated voltage | Termination Packaging
y = = = 4 = = 0, = | — H =77
(with AEC-Q200 qualification) 31=1206 (3216) B=X7R 104=10x10" =0.1uF K=£10% 500=50 VDC C=Cu/Ni/Sn T=7"reeled
m CAPACITANCE RANGE
NPO Dielectric X7R Dielectric

Dielectric Dielectric

Size Size 0402 0603

5 5 5 5 | o o 5 S
ez Vlizge 5 5 5 5 S ‘S ) —8 —8 —8 Rated Voltage 5 “E _§ _én 5 = _§
g g B & 2 &° 2 B3 (VDC) N > o o 8N
0 5 & & Sl . o oo < P @ X o g
o o o o o 4l g
0.5pF (OR5)[ L N [S/S[S[ATATA[A 100pF (101)| N |[s|s|s|[B|B|B|B|B D|D D/ D|D
0.6pF (OR6)| L N |SISISIAIA AIA 120pF 121)| N [s|/s|s|B|B|B|B|B DD D/ D|D
g-;giigggt mgggﬁﬁﬁﬁ 150pF(151)| N |s|s|s|B|B|/B|B|B|B|B B B|D| D DD D
e 1 N [saslalaaa 180pF (181)| N |[s|s|s|B|[B/B/B|B|B|B B B|D|D D/ D|D
LOpF (1R0)| L N [sTsTslAlalATA 220pF (221)| N |s|s|s|B|B|/B/B[B|[B|B B B|D|D D/D|[D
T2pF (1IR2)| L N S SSTAlAAAlE B B8 8 8 270pF (271)| N |s|s|s|B|B|/B/B|[B|[B|B B B|D|D D/D|[D
1.5pF (1R5)| L N [sis|[s|alalala|B[B|/B[B|B[B 330pF(@331)| N |S|s|/s|(B|/B|B/ B|/B|B/B B B/D|D D/D|D
1.8pF (1R8)| L N |s|s[s|alalalalB[B/B|B[B|B 390pF (391)| N |s|[s|s|B|B|B|/B|[B|B|B B B|D|D D/ D|D
2.2pF (2R2)| L N [sis|[s|alalalAlB[B/B/B|B|B 4a70pF 471)| N [s|s|s|B|B|B|B|B|B[B B B|D|D D/ D|D
2.7pF (2R7)| L N [S/S|S|A|A|A|A|B|B B|B|B|B 560pF (561)| N |s s|s|[B|B/B/B|B|B|B B B|D|D DD D
3.3pF (3R3)| L N |[SISISIAJA/A/AIB|B/B/B|/B|B 680pF 681)| N |s|s|s|B|/B|/B/B|B|B|B B B|D|D c/blD
j:ggiﬁgg;t mgggﬁﬁﬁﬁgggggg 820pF(@21)| N |s|s|s|B|B|B|B|B|B|B B B /D D c/p|D
S 6oE (GRe)| 1 N [ssTslalala alsle 88 B B 1,0000F 102)| N |[sis|/s|B|/B/B|/B/B|B|/B B/ B|/D/D|C|/C/C|D|D
6.80F (6R8)| L N [sisisialalaale& 8 8B B 1,200pF (122)| N [s[s[s|B|B|/B[B[B|[B[B B B|D|/D|[C|[C[C[D|D
8.20F (8R2)| L N |[s sislAlaAla AlBlB BB B B 1,500pF (152)| N [s|s|s|B|B|/B|B|B|B[B B B|D|/D|C|[C|[C|[D|D
10pF (100)| L N sis|is|alalalalBl/B/B/'B/B|/B|lCciCc|cC 1,800pF (182) N s s s|B|B/ B/ B|/B|B/B B B/DD|C|C|C/ D|D
12pF (120)[ L N [s/s[s|A[ATA[A|B[BIB[BIB[B|C[C|C 2,2000F 222)| N [s|s|s|B|[B/B|B|B|B[B B/ B|D|/D|C|[C/C|D|D
15pF (150)| L N [sis[s|alalala|B[B/B/B/B|[B|C[C|C 2,7000F 272)| N [s|s|s|B|[B/B|B|B|B[B B/ B|D|/D|C|[C/C|D|D
18pF (180)| L N |S|SIS|A/A/A/A|B|B/B/B/B|/B|IC|C|C 3,300pF 332)| N |s|s|s|B|B B/ B|/B|B/ B B B|/D D|C|/C|C D|D
- cemrmeonenenee IS ERHEEBRRANOARNERaaaN;
sr @0l L | N [sis[s[alalaalBles s 8 0 c clc Ss00nF (369| N [s STslole e ao]s 8 6 6 ololcicicinlo
47pF (470)| L N s ss[AlAAAlB[B B BB D|CCIC||, 6,800pF 682)| N [s|s|s|B|[B/B|B|D|[B[B B/ B|D|/D|C|[C/C|D|G
56pF (560)| L N s'sis|alalalalelslB/B/B/D|lC/ClC g 8,200pF (822) N S sS|s|B|B B/ B/ DB B B B/D/D|C|C|C|D|G
° 68pF (680)| L N s/s|is|AlAlAlAlB|/B B|/B|B|/D|C|IC|C S 0.010uF (103) N S s|s|B|/B B D DB B B B/D/D|C|C|C|D|G
e 82pF (820)] L N [sis|s|alalalB|B[B|/B/B|/B/D|[CIC[C]| |G 0.012uF (123) s|s B/B[B|D BB B B|D clclc|p
< 100pF (101)] L N |SISSIAIABBIB/BBBBDICC|C g 0.015uF (153) S 'S B|/B|B D B/B B B|D c/c/c|D
g 120pF (121)|] L N S|SIS|A|A|B/ D|B|B/B/B/B|D|C/C|C 8 0.018uF (183) sS|s B/B|/B!D B/'B B B|D clclcip
=3 iggpiﬁgg mgggﬁﬁggggggggggg 0.022UF (223) s's B|B|B|D B B B B|D clclclp
(8] P 0.027uF (273) S's B|B|D BB B B clclc
220pF (221) N [sis|s|alalp|D|B|[B/B/B/B|G|C|C|C 0.033uF (333) sTx D) D cTeTe
270pF (271) N [sis[x|alalbp|p|B[BIB|lCiC|G|clclc d
330pF (331) N [s's|x|alalp/DlB[BIB/C|[C/G|C/ClC 0.039uF (393) S| X B[BID B/BIB|B cicic
390pF (391) N [sis[x|B|BlD|D|B|[B/B|/CIC|G|ClC|C 0.047uF (473) S X B|B|D B B B B c|c|D
470pF (471) N [s|s|x|B|B|D B[Blc|ciclg|c|c]c 0.056uF (563) S| X BB/ D B/B BB c|cC
560pF (561) N [s!s B|B|D B|B/c|/p[D|G|c|clc 0.068uF (683) s X B|B|D BB B B clc
680pF (681) N |S|S B|B /D B/B/C DD G|C|C C 0.082uF (823) S| X B|B|D B/B B D c|C
820pF (821) N S|S BIB|D B/B|C|G/G|/G|C|C|C 0.10uF (104) S| x BB D BB B D clc
1,000pF (102) N [s's BB/ D B/B/lc Glg|Gg|c|DD 0.120F (129) 51D 5B 81D C
1,200pF (122 X B[B|D B/B/C|G|G c/D|D
1,5oogl= 5152; X B|B|D B/B/D|G|G c/p|p AENT ({5) DID ccicc ¢
1,800pF (182) X B|B/D |B|B/ D G|G| |C| DD 0.18uF (184) DID cicicle c
2,200pF (222) X B/B/D| |[B|B DIG|G|  |CIDID 0.22uF (224) D|D ccce c
2,700pF (272) X D|D B/B/D|G c/p|p 0.27uF (274) D c/c D c
3,300pF (332) X D|D B/B/D|G c/p|D 0.33uF (334) D clc b C
3,900pF (392) D|D B/B/D|G c/p|p 0.39uF (394) D clJ P c
4,700pF (472) D|/D B|B|/D| G C|G 0.47uF (474) D Jla'p C
5,600pF (562) D|D BB clcG 0.56UF (564) ) 3P )
6,800DF (682) DD clc cl6 0.68UF (684) D G D
EZ0IF () D D1D cle 0.82UF (824) D MR D
0.010uF (103) D DD clG -
0.012UF (123) 5 1.0uF (105) D JJ P D
0.015uF (153) D 1.5uF (155)
0.018uF (183) K 2.2UF (225)
0.022uF (223) K 1. The letter in cell is expressed the symbol of product thickness.
0.027uF (273) K 2. For more information about products with special capacitance or other data, please
8-8:311"; ggg; K contact WTC local representative.
X u

3. X7R/0805/1uF_10V & 16V only.



Automotive Capacitors without AEC-Q200 Certification

MG series

= FEATURES

* A wide selection of sizes is available (0402 to 1812).
* High capacitance in given case size.

* Capacitor with lead-free termination (pure Tin).

* High reliability design with severe quality controls.

m GENERAL ELECTRICAL DATA

Dielectric NPO X7R X5R
Size 0402, 0603, 0805, 1206, 1210, 1812 .
Capacitance range* 0.5pF to 0.033uF 100pF to 2.2uF ‘ 0.056uF to 10pF
Caps5pF: B (+0.1pF), C (+0.25pF)
Capacitance tolerance** 5pF<Cap<10pF: C (+0.25pF), D (+0.5pF) J (¥5%), K (¥10%), M (x20%)
Cap210pF: F (+1%), G (+2%), J (+5%)
Rated voltage (WVDC) 16V, 25V, 50V, 100V 10V, 16V, 25V, 50V, 100V, 200V, 250V 6.3V, 10V, 16V, 25V
Operating temperature -55 to +125°C -55 to +85°C
Capacitance characteristic +30ppm/°C +15%
Termination Ni/Sn (lead-free termination)

m EXPLANATION OF PART NUMBERS

Series
MG= Automotive
(without AEC-Q200 certification)

Size (Inch (mm)) Dielectric Capacitance Tolerance Rated voltage | Termination Packaging
31=1206 (3216) B=X7R 104=10x10* =0.1uF K=+10% 500=50 VDC C=Cu/Ni/Sn T=7"reeled

* Please refer to page 2 “How to order” for more information.

m CAPACITANCE RANGE
X5R Dielectric

Dielectric

Size

Rated Voltage
(vDC)
0.056pF (563)

0.068F (683)
0.082yF (823)
0.10uF (104)
0.15yF (154)
0.22uF (224)
0.27uF (274)
0.33pF (334)
0.39uF (394)
0.47UF (474)
0.68uF (684)
0.82uF (824)
1.0pF (105) X
1.5yF (155) 1 |
2.2uF (225) | | | |
3.3uF (335) | |
4.7uF (475) | |
6.8uF (685)
10pF (106)

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.

zlz|lz|z|lz/z|2z|2
z

Capacitance

zlz z|lz|lz| z|z2

XX | X | X |X|X|X
XX | X | X |X|X|X
X |X | X |X|X|X|X|X

V|0 |w |«
©T|TVT|TVT|TO
x| XXX
x| XXX

V| V|0 | T
V| TV 0V |0 |« |«

>



Automotive Capacitors without AEC-Q200 Certification @

MG series WSN

www.passivecomponent.com

NPO Dielectric

Dielectric NPO
Size
Rated Voltage 10,16,25, 10,16, 100 500,
(VvDC) 50,100 ,50,100 25, 50 630
0.1pF (OR1)
0.2pF (OR2)
0.3pF (OR3)
0.4pF (OR4)
0.5pF (ORS) N S A A A A A
0.6pF (OR6) N S A A A A A
0.7pF (OR7) N S A A A A A
0.8pF (OR8) N S A A A A A
0.9pF (OR9) N S A A A A A
1.0pF (1R0) N S A A A A A
1.2pF (1R2) N S A A A A A
1.5pF (1R5) N S A A A A A B B
1.8pF (1R8) N S A A A A A B B
2.2pF (2R2) N S A A A A A B B
2.7pF (2R7) N S A A A A A B B
3.3pF (3R3) N S A A A A A B B
3.9pF (3R9) N S A A A A A B B
4.7pF (4R7) N S A A A A A B B
5.6pF (5R6) N S A A A A A B B
6.8pF (6R8) N S A A A A A B B
8.2pF (8R2) N S A A A A A B B
10pF (100) N S A A A A A B B [¢ C [@ D D
12pF (120) N S A A A A A B B c c c D D
15pF (150) N S A A A A A B B c c c D D
18pF (180) N S A A A A A B B c c c D D
22pF (220) N S A A A A A B B [@ C [@ D D
27pF (270) N S A A A A A B B @ c [@ D D
33pF (330) N S A A A A A B B c c c D D
39pF (390) N S A A A A A B B c c c D D
ATpF (470) N S A A A A A B B [@ c [@ D D
§ 56pF (560) N S A A A A A B B [@ C [@ D D
& 68pF (680) N S A A A A A B B @ c [@ D D
8 82pF (820) N s A A A A B B B c c c D D
8 100pF (101) N S A A A B B B B C C C D D
120pF (121) N S A A A B D B B [@ C [@ D D
150pF (151) N S A A B D D B B [@ C [@ D D
180pF (181) N S A A B D D B B @ c [@ D D
220pF (221) N S A A D D D B B c c c D D
270pF (271) S A A D D D B B c c c D D
330pF (331) S A A D D D B B [@ C [@ D D
390pF (391) S B B D D D B B @ c [@ D D
470pF (471) S B B D D B B c c c D D
560pF (561) S B B D D B B c c c D D
680pF (681) S B B D D B B c c c D D
820pF (821) S B B D D B B [@ C [@ D D
1,000pF (102) S B B D D B B [¢ c [@ D D
1,200pF (122) B B D D B B c c c D D
1,500pF (152) B B D D B B c c c D D
1,800pF (182) B B D D B B c c c D D
2,200pF (222) B B D D B B [@ C [@ D D
2,700pF (272) D D B B @ c [@ D D
3,300pF (332) D B B c c c D D
3,900pF (392) D B B c c c D D
4,700pF (472) D B B [@ C [@ D D
5,600pF (562) D B B [@ c [@ D D
6,800pF (682) D c [@ c [@ D D
8,200pF (822) D D [ ¢ C D D
0.010uF (103) D D [ ¢ C D D
0.012uF (123) [@ D D D D
0.015uF (153) [@ D D D D
0.018uF (183) D D
0.022uF (223) D D
0.027uF (273) D D
0.033uF (333) D D

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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X7R Dielectric

Dielectric

200
250

50 100

200, 10,
250 16,
25

50 100

10,
250 16 22

200,

25 | 50 100

200 10,
250 16

o
o
—
o
Te}

25

10,
16

50 | 100

25

10,

Rated Voltage (VDC)

N

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N

N
N
N
N
N

N
N
N
N
N

N

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N

N
N
N
N
N

N
N
N
N
N
N
N
N
N

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)
2.2uF (225)

aoueloede)

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.



Automotive Capacitor Arrays Qualified to AEC-Q200 @

MY series MSN

www.passivecomponent.com

m FEATURES

* High density mounting due to mounting space saving.
* Mounting cost saving.
* Increased throughput

m GENERAL ELECTRICAL DATA

Dielectric NPO X7R

Size 4x0402, 4x0603

Capacitance* 10pF to 470pF 180pF to 0.1pF
Capacitance tolerance** J (£5%), K (+10%) K (£10%), M (+20%)
Rated voltage (WVDC) 25V, 50V, 100V 10V, 16V, 25V, 50V
Insulation resistance at Ur 210GQ or RxC=500QxF whichever is less

Operating temperature -55to +125°C

Capacitance characteristic +30ppm | +15%
Termination Ni/Sn (lead-free termination)

m EXPLANATION OF PART NUMBERS

Series ) ) . _
_ Diel . L Packaging styl
MY= Automotive ” _ilzg402 N—'l;gc(tég:(;) Capacitance Tolerance | Rated voltage | Termination a_T_ ‘;m Is; €
. =4 = . =/"reele
Capacitor arra; = 2= =+50 = =
p y 342450603 B=X7R 102=10x10“ =1000pF J=+5% 500=50 VDC C=Cu/Ni/Sn G=13’ resled

(with AEC-Q200 qualification)
* Please refer to page 2 “ How to order” for more information.

m CAPACITANCE RANGE

SIZE
Inch (mm) 4 x 0402 4x0603
DIELECTRIC X7R NPO | X7R
RATED(\YSCL)TAGE 10 16 25 25 ) 100 | 16 25 50
10pF (100) T B B B
15pF (150) T B B B
22pF (220) T B B B
33pF (330) T B B B
47pF (470) T B B B
68pF (680) T B B B
100pF (101) T B B B
120pF (121) T B B B
150pF (151) T B B B
180pF (181) T B B B B B
220pF (221) T B B B B B
270pF (271) B B B B B
g 330pF (331) B B B B B
5 470pF (471) B B B B B
g 6,80pF (681) B B
) 1,000pF (102) T T T B B
1,500pF (152) T T T B B
2,200pF (222) T T T B B
3,300pF (332) T T T B B
4,700pF (472) T T T B B
6,800pF (682) T T T B B
0.010uF (103) T T T B B
0.0154F (153) T T T B B B
0.0224F (223) T T T B B B
0.033uF (333) T T T B
0.047yF (473) T T T B
0.0684F (683) T T T B
0.10uF (104) T T T B

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.



Appendix |
Reliability Test Conditions and Requirements

1. | Visual and Mechanical

* No remarkable defect.
* Dimensions to conform to individu

uirements

al specification sheet.

2. | Capacitance

3. |Q/D.F
(Dissipation Factor)

Class I: (NPO,X8G)
<1000pF, 1.0+0.2Vrms > 1MHz+10%
> 1000pF, 1.0+0.2Vrms » 1KHz+10%

Class II: (X7R, X7E, X6S, X5R,X7S,Y5V, X8R)

C=10pF, 1.0£0.2Vrms » 1KHz+10% **
C>10uF, 0.5%0.2Vrms > 120Hz+20%

** Test condition: 0.5+0.2Vrms > 1KHz+10%

X7R: 0805=106(6.3V), 0603/475(6.3V)

X5R: 01R5=103, 0201 =224 (6.3V,10V,16V)",
0402 =475 (6.3V,16V), 0402 =225(10V),
0603=106 (6.3V,10V),

TT18X=475(10V) , TT15X series

X6S: 0201=104 (6.3V,10V), 0402=225 (6.3V),
0402/475 (10V), 0603/106 (6.3V),

X7S: 0402/225(6.3V)

#1 Excluding X5R/0201/105(6.3V); 225(10V) ,
(1.0£0.2Vims » 1KHz+10%)

* Before initial measurement (Class Il only):
To apply de-aging at 150°C for 1hr then set for
24+2 hrs at room temp.

* Shall not exceed the limits given in the detailed spec.

NP0, X8G: Cap=30pF, Q21000; Cap<30pF,Q2400+20C"
#2.RF15(2100V), RF18, RF21, RF11,RF22: Cap<30pF:Q2800+20C;Cap230pF:Q21400

X8R: D.F. <5%
X7R, X6S, X5R, X7S:

Rated vol. |D.F.= Exception of D.F. =
=3% 1206 =0.47pF
=100V |=25% |=5% 0805 > 0.1F;0603 = 0.068uF;1206>1uF;1210 = 2.2uF;TT series
=10% 0805 >0.22uF;1210 = 3.3uF
=3% 0201(50V); 0603 =0.047pF; 0805 =0.18yF;1206 = 0.47pF
50V <2.50% =5% 0201=0.01uF; 1210=4.7uF
~10% 0402=0.012pF;0603>0.1uF; 0805 = 1uF;1206 = 2.2uF;
- 1210=10pF; TT series
35V =35% |=10% 0603 = 1uF;080522.2pF;1206 = 2.2pF;1210 = 10pF
=5% 0201=0.01uF;0805= 1uF; 1210=10uF
=7% 0603=0.33pF; 1206 =4.7pF
25V =35% | 10% 0201 =0.1uF;0402 = 0.10uF &(0402/X7R = 0.056F); TT series
=0 0603=0.47uF; 0805 =2.2uF;1206 = 6.8uF; 1210=22F
=12.5% 0402=0.47uF
<5% 0201 =0.01uF;0402=0.033pF;0603 =0.15uF;
16V —3.5% =7 0805 = 0.681F;1206 = 2.2uF;1210 =4.7uF
=997 0% 0201 =0.1uF(0201/X7R=0.022F); 0402= 0.22uF;
=0 0603 =0.681F;0805 = 2.2uF;1206 = 4.7uF; 1210 =22yF; TT series
0% 0201=0.012uF;0402 = 0.33uF(0402/X7R = 0.22uF); TT series
10V <5% =0 0603=0.33uF; 0805=2.2uF;1206 =2.2uF;1210=22uF:01R5
=15% 0201=0.1uF; 0402 =1pF
~15% 0201=0.1uF;0402 = 1uF;0603 = 10uF; 0805=4.7uF;
6.3V <10% =70 1206 =47uF :1210=100puF; TT series
=20% 0402=2.2uF
v =15% |-
Y5V:
Rated vol. |D.F. = |Exception of D.F.=
=7% =0.1pF; =0.47uF; 1206 =4.7uF; TT seri =1uF
~s50v 5% =7% 0603=0.1uF; 0805=0.47u 06 "] series & Cap=1y
=12.5% 1210=6.8uF
35V =7% - -
=7% 0402=0.047uF;0603=0.1uF; 0805=0.33uF;1206 = 1uF; 1210 =4.7uF
25V =5% — 9% 0402=0.068uF;0603=0.47pF; 1206 =4.7uF; 1210 = 22F;
= " TT series & Cap=1pF
16V =9% 0402=0.068uF; 0603 =0.68uF
=7%
(C<1.0pF) =12.5% 0402=0.22uF
= X > X > X > X
16V —9% ~125% 0603=2.2pF; 0805_:3.3pF,1206:10uF, 1210=22pF;
(C=1.0pF) 1812=47yF; TT series & Cap=1uF
1o0v =12.5% |=20% 0402=0.47uF
6.3V =20% - -

4a. | Dielectric Strength

*To apply voltage:
=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.

* No evidence of damage or flash over during test.

4b. | Dielectric Strength
(for X1/Y2 & X2)

* To apply 1500 VAC voltage.
* Duration: 60 sec.

* No evidence of damage or flash over during test.

5. | Insulation Resistance

To apply rated voltage for max. 120 sec.

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

10GQ or RxC =500Q-F whichever is smaller.

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

Rated voltage

Insulation Resistance

100V: X7R

50V: :0402>0.01uF;060321uF;080521uF; 1206 =4.7uF;121024.7uF

35V:080522.2uF; 1206 =2.2uF;121

0=10pF

25V:040221pF;060322.21F ;080522. 21F ;12062 10pF;1210210uF

16V:0201=0.1uF;040220.22uF;0603=1uF;080522.2uF;1206210uF;1210247uF

whichever is smaller.

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

6.3V ; 4V ; TT series; Size21812

All X6S items , All X7S items

0805247uF; TT21>4.7uF / 6.3V: 02

100V: 121023.3pF, 50V: 040220.1uF; 060322.2uF; 0805210uF;1206210uF / 35V:
060321pF /25V: 020120.1uF; 040220.22uF;0603210uF; 0805210uF;1206222uF /
16V: 0603210uF; 040221uF; 020120.22pF / 10V: 0201>0.1uF, 040221uF; 0603210uF;

TT15>1.0pF /  4V:0603222uF; 0805247 uF; 12062100uF

RxC=50 Q-F
0120.1uF; 0603>4.7pF; 0805247uF;1206210pF;

Rated Voltage: | To apply rated voltage (500V >10GQ or 100Q-F whichever is smaller.
200V ~ 630V max.) for 60 sec.

Rated Voltage: | To apply 500V for 60sec. >10GQ or 100Q-F whichever is smaller.
>630V

* This Reliability Test Conditions and Requirements only for General Purpose series, please refer to individual sheet for other products information.

10GQ or RxC=100 Q-F
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6. | Temperature Coefficient i With no electrical load.

T.C. Operating Temp T.C. Capacitance Change
NPO (C0G) -55~125°C at 25°C NPO (C0G) Within +30ppm/°C
NPO (COH) -55~125°C at 25°C NPO (COH) Within +60ppm/°C
NPO (C0J) -55~125°C at 25°C NPO (C0J) Within +120ppm/°C
X8G -55~125°C at 25°C X8G Within +30ppm/°C
X8R -55~125°C at 25°C X8R Within +15%

X7R -55~125°C at 25°C X7R Within +15%

X7S -55~125°C at 25°C X7S Within +22%

X6S -55~105°C at 25°C X6S Within +22%

X5R -55~ 85°C at 25°C X5R Within +15%

Y5V -25~ 85°C at 20°C Y5V Within +30%/-80%

*Measurement voltage for Class II:

01005 0201
| Cap=<0.01pF: 0.5V Cap<0.1uF:1Vv
| Cap>0.01uF: 0.2V 0.1uF<Cap<1uF: 0.2V
Cap=1uF: 0.1V
0402 0603
| Cap<ipF: 1V Caps1uF: 1V
| Cap=1uF: 0.5V 1uF<Cap<4.7uF: 0.5V
1pF<Cap<10uF: 0.2V Cap>4.7uF: 0.2V
| Cap=10uF: 0.1V
0805 1206/1210
| Cap<10pF: 1V Cap<10uF: 1V
Cap=10uF: 0.5V 10uF<Cap<100uF: 0.5V
| Cap>10pF: 0.2V Cap>100uF: 0.2V

*Before initial measurement (Class Il only):
To apply de-aging at 150°C for 1hr then set for 24+2 hrs at room temp.

7. | Adhesive Strength of *Pressurizing force: * No remarkable damage or removal of the terminations.
Termination 01005:1N, 0201:2N, 0402 & 0603:5N,
>0603: 10N

*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 perpendicular directions.)
*Before initial measurement (Class Il only):

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

9. | Solderability * Solder temperature: 235+5°C 95% MIN. coverage of all metalized area.**
* Dipping time: 2+0.5 sec. **SH series: 75% MIN. coverage of all metalized area.

10. | Bending Test *The middle part of substrate shall be pressurized by means of the * No remarkable damage.
pressurizing rod at a rate of about 1 mm per second until the deflection * Cap change:
becomes 1 mm / SH series: 5 mm" and then the pressure shall be NPO,X8G: within £5% or 0.5pF whichever is larger
maintained for 5+1 sec. X7R, X7S, X6S, X5R,X8R: within +12.5% ,

Y5V: within £30%
(This capacitance change means the change of capacitance under specified flexure of
substrate from the capacitance measured before the test.)

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

#3.SH21B224_101/SH31B226_100/SH31B106_160/SH31B106_250/SH31
B225_500/SH31B474_101/SH31B105_101/SH32B476_6R3/SH32B226_16
0/SH32B106_250/SH32B225_500/SH32B475_500/SH32B106_500/SH32B
225_101/SH21B105_500/SH21B225_250/SH21B475_160

11. | Resistance to Soldering :* Solder temperature: 260+5°C * No remarkable damage.
Heat * Dipping time: 10+1 sec * Cap change:
* Preheating: 120 to 150°C for 1 minute before immerse the capacitor in a NPO,X8G: within +2.5% or 0.25pF whichever is larger
eutectic solder. X7R, X7S, X6S, X5R,X8R: within +7.5%
* Before initial measurement (Class Il only): Y5V: within £20%
To apply de-aging at 150°C for 1hr then set for 24+2 hrs at room temp. *QID.F, I.R. and dielectric strength: To meet initial requirements.

*Cap. / DF(Q) / I.R. Measurement to be made after de-aging at 150°C for 1hr :* 25% max. leaching on each edge.
then set for 24+2 hrs at room temp.

12. | Temperature Cycle * Conduct the five cycles according to the temperatures and time. * No remarkable damage.
St T °C Ti - * Cap change:
= EIRIGE) 10D ((ill0y) NPO,X8G: within +2.5% or 0.25pF whichever is larger
1 |MIN. Operating Temp. +0/-3 30+3 X7R, X7S, X6S, X5R X8R: within +7.5%
2 Room Temp. 2~3 Y5V: within £20%
3 MAX. Operating Temp. +3/-0 3043 Q/D.F,, I.R. and dielectric strength: To meet initial requirements.
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°C for 1hr
then set for 24+2 hrs at room temp.

* This Reliability Test Conditions and Requirements only for General Purpose series, please refer to individual sheet for other products information.
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13. | Humidity * Test temp.: 40+2°C * No remarkable damage.
g?:;‘?/ gt:?t;) * Humidity: 90~95%RH * Cap change: NP0, X8G: within +5% or 0.5pF whichever is larger

* Test time: 500+24/-0hrs. X7R, X7S, X6S, X5R, X8R: 210V**,within £12.5%;6.3V within +25%;TT series,within +25%

* Before initial measurement (Class Il only): **10V:0603 =4.7uF;0402 = 1uF;0201 = 0.1pF, within +25%;
To apply de-aging at 150°C for 1hr then set for 24+2 hrs at Y5V: 210V, within £30%; 6.3V, within +30/-40%
room temp. * Q/D.F. value:

* Cap. / DF(Q) / I.R. Measurement to be made after de-aging at ;| NP0, X8R: More than 30pF Q=350, 10pF<C<30pF, Q=275+2.5C,Less than 10pF Q=200+10C
150°C for 1hr then set for 24+2 hrs at room temp. X8R: £7.5%

XT7R, X6S, X5R, X7S:

Rated vol. D.F.= Exception of D.F. =
=6% 1206=0.47pF
=100V =3% =7.5% |0805>0.1uF, 0603 =0.068uF, 1206>1uF;1210=2.2uF;TT series

=20% |0805>0.22uF;1210=3.3uF

=6% 0201(50V);0603 =0.047uF; 0805 =0.18pF; 1206 =0.47uF
=10% |0201=0.01uF;1210=4.7pF

<20% 0402=0.012uF; 0603>0.1uF; 0805 = 1uF; 1206 =2.2F;

= 1210=10pF; TT series

35V =5% =20% |0603=1pF;080522.2uF;1206 = 2.2uF;1210=10uF

=10% |0201=0.01uF;0805=1uF; 1210 =10pF

=14% |0603=0.33pF;1206=4.7uF

25V =5% <15% 0201=0.1pF;0402=0.10pF&(0402/X7R = 0.056F); TT series
— 0603=0.47pF;0805=2.2uF;1206 =6.8uF;1210 = 22uF

=20% |0402=0.47pF

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

16V =5% ~15% 0201=0.01uF(0201/X7R =0.022uF);0402 = 0.0334F;

— 0603 =0.68pF;0805=2.2uF;1206 =4.7uF; 1210 =22yF; TT series
~150 0201=0.012pF; 0402 =0.33uF(0402/X7R = 0.22pF);

1ov =7.5% — 0603 =0.33pF;0805=2.2uF;1206 = 2.2uF; 1210 =22uF
=20% |0201=0.1yF ;0402=1pF; TT series; 01R5

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

=50V =3%

< 0/ < 0,
63v =15% =30%  10805=4.7,F;1206 = 47F;1210 = 100yF; TT series
v =20%
Y5V:
Rated vol. D.F.= Exception of D.F.=
— 100 | 0803=0.1uF; 0805=0.47F;1206 = 4.7uF;
=50V =7.5% =2 | TT series & Cap=1yF
=20% |1210=6.8uF
35V =10%
100 | 0402=0.047UF ;0603 =0.1yF;0805 = 0.33uF:
5y 5% =1 1206 1pF; 1210 =4.7uF
=0 1505 | 0402=0.068UF;0603=0.47F;1206 =4.7uF;
=197 11210=22yF; TT series & Cap=1uF
16V 100 =12.5% | 0402=0.068pF; 0603 =0.68uF
= 0
(C<1.04F) =20% | 0402=0.22uF
16V 0603 = 2.24F;0805 = 3.3uF;1206 = 10uF;1210 = 22F;
0/ 0/
cz10uF) | =125% | =20% | 15152 47yF; TT series & Cap = 1yF
10V =20% =30% | 0402=0.47uF
6.3V =30%

*|.R.: 210V, 1GQ or 50 Q-F whichever is smaller.

Class Il (X7R, X7E, X6S, X5R,X7S, Y5V)

Rated voltage !-r.]su'latlon
r 1ce

100V: All X7R;121023.3uF
50V: 0402>0.01uF;060321uF;080521pF;120624.7uF;121024.7uF
35V:0603211F;080522.2uF; 1206 =2.2uF;1210=10uF
25V:0201 = 0.1uF; 040220.22uF; 060322.2uF;080522.2uF; 1206210uF;1210210pF 158‘: RxCz
16V: 0201=0.1uF;040220.22pF;060321pF;080522.2uF; whichever is

1206210uF;1210247pF smaller.
10V:0201247nF;040220.47uF;060320.47uF;080522.2uF;

120624.7pF;1210247uF
6.3V ; 4V ; TT series ; All X6S/X7S items; Size=1812

* This Reliability Test Conditions and Requirements only for General Purpose series, please refer to individual sheet for other products information.
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14 | Humidity *Test temp. : 40£2°C * No remarkable damage.
(Damp Heat) *Humidity : 90~95%RH Cap change: NP0,X8G: £7.5% or 0.75pF whichever is larger.
Load “Test time : 500+24/-0 hrs. X7R, X7S, X6S, X5R,X8R: 210V**,within £12.5%;6.3V within £25%;TT series,within +25%

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

Q/D.F. value: NP0,X8G: C=30pF,Q=200;C<30pF, Q=100+10/3C
X8R: £7.5%

*To apply voltage : rated voltage (MAX. 500V)

*Before initial measurement (Class Il only): To apply de-aging at
150°C for 1hr then set for 24+2 hrs at room temp.

* Cap. / DF(Q) / I.R. Measurement to be made after de-aging at
150°C for 1hr then set for 24+2 hrs at room temp. X7R, X6S, X5R, X7S:

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

=6% 1206=0.47uF

=100V =3% =7.5% [ 0805>0.1uF, 0603 =0.068uF, 1206>1uF;1210=2.2uF;TT series

=20% | 0805>0.22uF;1210=3.3uF

=6% 0201(50V);0603 =0.047pF; 0805 =0.18yF; 1206 =0.47uF

=10% 0201=0.01uF;1210=4.7uF

0402=0.012pF; 0603>0.1uF; 0805 = 1uF; 1206 =2.2pF;

1210=10pF; TT series

35V =5% =20% | 0603=1uF;080522.2uF;1206 =2.2uF;1210 = 10uF

=10% 0201=0.01pF;0805=1pF; 1210=10pF

<14% | 0603=0.33uF;1206 =4.7uF

25V =5% —15% 0201=0.1uF;0402=0.10uF&(0402/X7R =0.056pF); TT series

- 0603=0.47uF;0805=2.2uF; 1206 =6.8uF;1210 = 22puF

=20% |0402=0.47uF

=10% |0603=0.15uF;0805=0.68)F;1206 =2.2uF;1210 =4.7uF

16v =5% 1506 | 0201=0.01uF(0201/X7R =0.0221/F);0402 = 0.033pF;
= 0603=0.68UF;0805 =2.2uF;1206 = 4.7uF; 1210 = 22yF; TT series

=50V =3%

=20%

~15% 0201=0.012uF; 0402 =0.33uF(0402/X7R = 0.22pF);
10V =75% | ° 0603 =0.33uF;0805=2.2uF;1206 = 2.2uF; 1210 =22uF

=20% 0201=0.1pF ;0402 = 1uF; TT series; 01R5

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

<150 <1309
6.3v =15% =30% 0805=4.7puF;1206 =47pF;1210=100uF;TT series
a <20% |-
Y5V:
Ratedvol. |[D.F.= Exception of D.F.=
<10% 0603=0.1pF; 0805=0.47uF;1206 =4.7uF;
=50V “75% L TT series & Cap= 1uF
=20% 1210=6.8uF
35V =10% - -
= 0402 =0.047uF;0603 =0.1uF;0805=0.33uF;1206 = 1pF;
=10% | 1210=47pF
25v <7.5% —= iy
= ~15% 0402=0.068uF;0603=0.47pF;1206 =4.7uF; 1210 =22pF;
=170 TT series & Cap=1pF
16V =12.5% |0402=0.068pF; 0603 =0.68pF
=10%
(C<1.0pF) =20% 0402=0.22uF
16V 0603 =2.2uF;0805 = 3.3uF;1206 = 10uF;1210 = 22uF;
(C=1.0pF) =12.5% | =20% 1812=47yF; TT series & Cap=1uF
1ov =20% =30% 0402=0.47uF
6.3V =30% - -

*I.R.: 210V, 500MQ or 25 Q-F whichever is smaller.

Class Il (X7R, X7S, X6S, X5R, Y5V)
Rated voltage Insulation Resistance
100V: All X7R;121023.3uF

50V: 0402>0.01uF;060321uF;080521uF;120624.7uF;121024.7uF
35V:060321uF;080522.2uF; 1206 =2.2uF;1210 = 10uF

25V:0201=0.1uF; 040220.22pF; 060322.2uF;080522.2uF;
1206210pF;1210210pF

500MQ or RxC=5 Q-F
16V: 0201 =0.1uF;040220.22uF;060321uF;080522.2uF; whichever is smaller.
1206210uF;1210247uF

10V:0201247nF;040220.47F ;060320.47)iF;080522.2,.F;
120624.7pF;1210247yF

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

* This Reliability Test Conditions and Requirements only for General Purpose series, please refer to individual sheet for other products information.
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15. | High *Test temp. : * No remarkable damage.
Temperature X8G, X8R: 150+3°C Cap change: NP0, X8G: +3.0% or +0.3pF whichever is larger
Load NPO, X7R/ X7S: 125+3°C X7R, X7S, X6S, X5R, X8R: 210V**,within £12.5%;6.3V within +25%;TT series,within +25%
(Endurance) X6S: 105+3°C **10V:0603 = 4.7pF;0402 = 1uF;0201 = 0.1pF, within +25%;
X5R, Y5V: 85+3°C Y5V: 210V, within £30%; 6.3V, within +30/-40%
*Test time: 1000+24/-0 hrs. Q/D.F. value: NP0,X8G: More than 30pF, Q2350; 10pF<C<30pF, Q2275+2.5C; Less than 10pF, Q=2200+10C
*To apply voltage: X8R: £7.5%
1) 100% of rated voltage for below range. X7R, X6S, X5R, X7S:
) : . : Rated vol. |D.F.= Exception of D.F.=
Size Dielectric Rated voltage Capacitance
=6% 1206=0.47uF
=10V C=0.1pF
0201 | XSRIXTRIXES Z16v CoOLF 2100V | =3% | <7.5% |0805>0.1uF, 0603=0.068yF, 1206>1uF;1210 =2.2uF;TT series
X5R/IX7R/ 6.3V,10V, =20% | 0805>0.22uF;1210=3.3pF
> = ) =
0402 | yes/x7sivev | 16V, 25V C=10uF
v CozonF =6% | 0201(50V);0603=0.047uF; 0805=0.18uF; 1206 =0.47uF
X5RIXTR/ —
0603 XESIXTS 6.3V,10V C=4.7uF =50V =3% =10% |0201=0.01uF;1210=4.7uF
25V,35V C=10uF 000 | 0402=0.012,F; 0603>0.1yF; 0805 = 1yF; 1206 =2.24F;
YSRIXTRI 4v C=47uF - 1210=10pF; TT series
0805 X6SIXTS 6.3v Cz2uF 35V =5% | =20% |0603=1uF;080522.2uF;1206=2.2uF;1210=10uF
10V~50V C=10uF
X5RIXTRIX6S =6.3V C=47pF =10% |0201=0.01pF;0805=1pF; 1210 =10pF
1206 — —
NPO 3000V C=1.5pF =14% | 0603=0.33uF;1206=4.7uF
=3
1210 | ZORIXTRIXES 16V C=4muF 25V =% 159 | 0201=0.1F;0402=0.104F&(0402/X7R = 0.056F); TT series
X7R 100v C=3.3pF =77 |,0603=0.47F;0805=2.2F;1206 = 6.8yF; 1210 = 22,F
TT15 X5R 6.3V C >1.0pF <20% | 040220.47uF
TT18 Y5V 6.3V,10V C=2.2uF
Y5V 6.3V C=104F <10% |0603=0.154F;0805=0.68F;1206 =2.2uF;1210 = 4.7uF
TT21 —
XSRIXTRIX6S =10v C=10uF 1ev =s% 159 | 0201=0.01HF(0201/X7R=0.022)1F);0402 = 0.033¢F;
TT31 Y5V 6.3V C=22uF - 0603=0.68uF;0805=2.2uF;1206 =4.7uF; 1210 =22yF; TT series
*=1WV items must follow de-rating conditions <1505 |9201=0.012uF; 0402=0.33uF(0402/X7R=0.22yF);
10V <7.5% 0603=0.33uF;0805=2.2uF;1206 =2.2uF; 1210 =22uF
2)150% of rated volt for bel . =
G L =20% |[0201=0.1yF ;0402=1pF; TT series; 01R5
Size Dielectric Rated voltage Capacitance
6.3V ~15% ~30% 0201=0.1pF;0402 = 1uF;0603 = 10pF;
0201 X5R/X6S 16V/25V C=0.1pF ) - - 0805=4.7uF;1206 =47pF;1210=100uF;TT series
X7R 16V C=0.022puF a4V =20% |- .
50V C=0.1pF
XBR/X7R/X6S
0402 10-25V C=0.22uF Y5V:
Y5V 16V C=0.47pF
— E Rated vol. [D.F.= Exception of D.F.=
X7R 50V C>0.1pF
X5R/IX7R/ =10% 0603=0.1uF; 0805 =0.47pF;1206 = 4.7uF; TT series
0603 X6S/X7S 10V,16V, 50V C=1.0pF =50V <7.5%
Y5V 16V C=2.2yF =20% 1210=6.8pF
X5R/IX7R/
! =4, 35V =10% |--- -
Y6SIXTS 10~50V C=4.7uF
50V C=2.2uF ~10% 0402 =0.047uF;0603 =0.1uF;0805=0.33pF;
0805 | ysrix7RIXTS — J5v P 1206 1yF; 1210 = 4.7yF
100v C=047uF S [ e | 0902=0.0681F 10603 = 0.47pF 1206 = 4. 74
Y5V 16V C=4.7yF =77 | 1210=220F; TT series
1206 | XSRIX7RIX6S 100v C>1.0uF 16v <12.5% | 0402 0.068yF; 0603 0.68)F
1210 | X5R/X7R/X6S 50V~100V C=2.2uF C<1.0uF =10%
1825 (C<1.00F) <20% | 0402=0.22pF
2220 XTR 100v~250v C=1.0pF 16V —12.5%| =200, | 0803 =2.2UF;080523.3uF;1206 = 104F;1210 = 22F;
2225 (€=z1.0pF) | =707 T | 18122 47pF; TT series
(3) =6.3V or C=10uF or TT series:150% of rated voltage. ov =20% | =30% | 0402=047yF
(4) 10V~250V: 200% of rated voltage. 6.3V =30% |- .
(5) 400V~450V: 120% of rated voltage.
(6) 500V: 150% of rated voltage.
(7) 630~3000V: 120% of rated voltage. *I.R.: 210V, 1GQ or 50 Q-F whichever is smaller.
(8) Ur=4000V: 110% of rated voltage. Class Il (X7R, X7S, X6S, X5R, Y5V)
*Before initial measurement (Class Il only): To apply de-aging at Rated voltage e lEen ResisEnes
150°C for 1hr then set for 24+2 hrs at room temp.
100V: All X7R;121023.3uF
* Cap. / DF(Q) / I.R. Measurement to be made after de-aging at
150°C for 1hr then set for 24+2 hrs at room temp. 50V: 0402>0.01uF;060321uF;080521uF;120624.7uF;121024.7pF
35V:060321pF;080522.2uF; 1206 =2.2uF;1210=10uF
25V:0201=0.1uF; 040220.22uF; 060322.2uF;080522.2F; 1GQ or RxC=10 Q-F
1206210uF;1210210pF whichever is smaller.
16V: 0201 =0.1uF;040220.22pF;060321uF;080522.2uF;
1206210uF;1210247pF
10V:0201247nF;040220.47uF;060320.47uF;080522.2pF;
120624.7uF;1210247uF
6.3V ; 4V ; TT series ; All X6S/X7S items; Size=1812
16. |ESR For RF Series only, refer to data sheet. —

* This Reliability Test Conditions and Requirements only for General Purpose series, please refer to individual sheet for other products information.
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m Constructions

e NPO/X7R/IX7S/X6S/X5R/Y5V
@ Ceramic material BaTiO; based Z;
@ Inner electrode AgPd alloy Ni ®
® Inner layer Ag Cu @
V)
@ Termination | Middle layer Ni
sn Fig. 1 The construction of MLCC
® Outer layer

m 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.

m 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.

—T T 3
e 1 : b & s —- - —
] ===~ max.rampuprate=3'Cls """ ST R < t— [=X U \
max. ramp down rate = 6°C/s H H 1
217 ! A . ; . ) g \
H | ' b B 200
Ty R D S R e e e oo b i Y | g- 150 °C/sec max| \
g H ' H | 1 H £ 4C/ sec max\
g = : W 2 %0
e : i i i i | 120°C \
2 - : ' - il = == \
b - ! N 100 7 \
n e 4 \
For SnAgCu series solder paste /
25 N - .
|, sosecmin Time, Time
L 60~120 sec J 60~150 sec J <100 sec ‘ 3-5 sec| Total contact time.
480 sec max, to Peak _‘ : tr ""Over 60sec at least by
natural cooling
Fig. 2 Recommended reflow soldering profile for SMT process Fig. 3 Recommended wave soldering profile for SMT process
with SnAgCu series solder paste. with SnAgCu series solder.
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