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WALSIN TECHNOLOGY CORPORATION

Multilayer Ceramic Capacitors

rSA

Approval Sheet

APPROVAL SHIE

= [

MULTILAYER CERAMIC CAPACITORS
MG Series Capacitors (MG)

0201 to 1812 Sizes

NPO, X7R, X5R, Dielectrics

6.3V to 3000V

Halogen Free & RoHS Compliance

*Contents in this sheet are subject to change without prior notice.
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PASSIVE SYSTEM ALLIANCE
WALSIN TECHNOLOGY CORPORATION PSA
Multilayer Ceramic Capacitors Approval Sheet

1. DESCRIPTION

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

WTC’s MG series MLCC is made by NP0, X7R & X5R dielectrics and which provides product with high electrical
precision, stability and reliability. Besides, MG series MLCC is tighten controlling in quality in line to assure quality
performance in infotainment/comfort equipment (automotive non-safety device) and industrial equipment applications.

2. FEATURES 3. APPLICATIONS

a. For Navigation & Information equipments.
b. For entertainment equipments

c. For comfortable equipments.

d. For Industrial equipments.

a. Awide selection of sizes is available (0402 to 1812).
b. High capacitance in given case size.
c. Capacitor with lead-free termination (pure Tin).

4. HOW TO ORDER

Series Size Dielectric Capacitance Tolerance | Rated voltage | Termination |Packaging style
MG= Industry & |03=0201 (0603) N=NPO Two significant B=+0.1pF Two significant |C=Cu/Ni/Sn |T=7" reeled
Automotive 15=0402 (1005) (COG) |digits followed by |C=+0.25pF. |digits followed G=13" reeled
(without 18=0603 (1608) B=X7R no:of zeros. And | D=+0.5pF by no. of zeros.

AEC-Q200 21=0805 (2012) X=X5R R is in place of F=£1% And Ris in
certification) 31=1206 (3216) decimal point. G=1t2% place of decimal
32=1210 (3225) J=15% point.
43=1812 (4532) eg.: K=10%
O0R5=0:5pF M=+20% 6R3=6.3 VDC
1R0=1.0pF 100=10 VDC
104=10x10* 160=16-VDC
=100nF 250=25 VDC
500=50 VDC
101=100 VDC
201=200 VDC
251=250 VDC
501=500 VDC
631=630 VDC
102=1000 VDC
302=3000 VDC
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PASSIVE SYSTEM ALLIANCE
WALSIN TECHNOLOGY CORPORATION PSA
Multilayer Ceramic Capacitors Approval Sheet

5. EXTERNAL DIMENSIONS

Incﬁlfﬁl m) ‘ L (mm) W (mm) ‘ T (mm)/Symbol ?,‘,’;f',fgg‘g Mg (mm)
01R5 (0402) 0.4+0.02 0.240.02 0.240.02 V R 0.10£0.03
0.6+0.03 0.3+0.03 0.3+0.03 0.15+0.05
0201 (0603) 0.6+0.05% 0.3+0.05% 0.3+0.052 | L R
0.6+0.09" 0.3+0.09% 0.3+0.09" 0.15+0.1/-0.05
100£0.05 | 0501005 | 0-50%005 N R 0.25
0402 (1005) 0.50+0.02/-0.05| Q R
+0.05/-0.10
1.00+0.20 0.50+0.20 0.5+0.20 E
" 1.60+0.10 0.80+0.10 0.80+0.07 S R/W
I |
I |
0603 (1608) |1.60+0.15/-0.10 |0.80+0.15/-0.10— 0202010 | H | R/W = 4610 15
T 0.80+0.15/-0.10 X R/W
1.60+0.20* 0.80+0.20*1 0.8+0.20*1
w 0.50+0.10 H R/W
— s
M M 2.00£0.15 1.25:0.10 0.60:0.10 1A 1 R/W
0.80+0.10 B R/W
Fig. 1 The outline of MLCC 0805 (2012) 0.50+0.20
1.25+0.10 D R
2,00+0.20 1.95+0.20 085:010 | T | R/W
1.25+0.20 | R
0.80+0.10 B R/W
3.20+0.15
1.6040.15 0.95+0.10 C R
1.25:0.10 | D R 0.60+0.20
1206 (3216) 1.1520.15 J R (0.5:0.25)
.
3.20+0.20 T
1.60+0.20 1.60+0.20 G R
0.85+0.10 T R/W
3.20+0.30/-0.10 |1.60+0.30/-0.10 | 1.60+0.30/-0.10 | P
0.95+0.10 C R
3.20+0.30 2.5020.20 0.85+0.10 T R
1.25+0.10 D R
1210 (3225) 1.60+0.20 G R 0.7510.25
3.20+0.40 2.504+0.30 2.00+0.20 K R
2.50+0.30 M R
3.20+0.60% 2.50+0.50% 2.50+0.50%
1.25+0.10 D R
4.50+0.40 0.75+0.25
1808 (4520) 2.03+0.25 1404015 | F R
(4.5+0.5/-0.3)** 1.60+0.20 | G R (0.520.25)***
2.00£0.20 K R
1.25+0.10 D R
4505040 | O20+0:30 160:020 | G R 0.750.25
1812 (4532) 2.00£0.20 K R
(4.5+0.5/-0.3)** (0.520.25)***
3.00+0.40 2.50+0.30 M R
2.80+0.30 U R
* R = Reflow soldering process ; W = Wave soldering process.
** For 1808/1812/1825_200V~4000V and safety certificated products.
*** For 1206_=1000V, 1808/1812_200V~4000V and safety certificated products.
#1: For 0603/Cap=10pF or 0603(<6.3V)/Cap=4.7uF or 0603(>10V)/Cap>1uF products,
Excluding 0603X225(16V&25V),0603S5225(6.3V&16V),0603X475(6.3V&16V),06035475(4V&6.3V).
#2: For 0201/ 0.1uF < Cap < 0.68uF products, Excluding 0201X334~474(<6.3V) & 0201X224(<10V).
#3: For 0201/Cap=0.68uF products, Excluding 0201X105*6R3=>(L:0.6+0.05,W:0.3+0.05,T:0.3+0.05).
#4: For 1210(200V&250V)/Cap>0.47uF products.
#5: For 1206(100V)/Cap =1.2uF products.
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PASSTIVE SYSTEM ALLTIANCE
WALSIN TECHNOLOGY CORPORATION PSA

Multilayer Ceramic Capacitors Approval Sheet

6. GENERAL ELECTRICAL DATA

Dielectric NPO X7R X5R

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

Capacitance range* 0.1pF to 0.047pF 100pF to 2.2pF 0.068pF to 10pF
Caps5pF: B (£0.1pF), C (+0.25pF)

Capacitance tolerance** 5pF<Cap<10pF: C (+0.25pF), D (x0.5pF) J (£5%), K (x10%), M (x20%)
Cap=10pF: F (x1%), G (x2%), J (x5%)

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

* Measured at the condition of 30~70% related humidity.
NPO: Apply 1.0+0.2Vrms, 1.0MHz+10% for Cap<1000pF and 1.0+0.2Vrms, 1.0kHz+10% for Cap>1000pF, 25°C at ambient temperature
Measured at 1.0+0.2Vrms, 1.0kHz+10% for C<10pF; 0.5£0.2Vrms, 120Hz+20% for C>10uF, 30~70% related humidity, 25°C ambient

temperature for X7R, X5R.
** Preconditioning for Class Il MLCC: Perform a heat treatment at 150+10°C for 1 hour, then leave in ambient condition for 24+2 hours

before measurement.
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PASSIVE SYSTEM ALLIANCE

WALSIN TECHNOLOGY CORPORATION PSA
Multilayer Ceramic Capacitors Approval Sheet
7. CAPACITANCE RANGE (NPO Dielectric)

NPO Dielectric 0201, 0402, 0603 Sizes

DIELECTRIC
SIZE

RATED VOLTAGE
(VDC)

o
(<]
o
s
[=]
(=)

100 | 200 | 250

0.1pF (OR1)| L L L L L N N N N N
0.2pF (0R2)| L L L L L N N N N N
0.3pF (0R3)| L L L L L N N N N N
0.4pF (OR4)| L L L L L N N N N N
0.5pF (OR5)| L L L L L N N N N N S S S S S S S
0.6pF (OR6)| L L L L L N N N N N S S S S S S S
0.7pF (OR7)| L L L L L N N N N N S S S S S S S
0.8pF (OR8)| L L L L L N N N N N S S S S S S S
0.9pF (0R9)| L L L L L N N N N N S S S S S S S
1.0pF (1R0)| L L L L L N N N N N S S S S S S S
1.2pF (1R2)[ L L L L L N N N N N S S S S S S S
1.5pF (1R5)| L L L L L N N N N N S S S S S S S
1.8pF (1R8)| L L L L L N N N N N S S S S S S S
2.0pF (2R0)| L L L L L N N N N N S S S S S S S
2.2pF (2R2)| L L L L L N N N N N S S S S S S S
2.7pF (2R7)| L L L L L N N N N N S S S S S S S
3.0oF (3RO)| L L L L L N N N N N S S S S S S S
3.3pF (3R3)| L L L L L N N N N N S S S S S S S
3.9pF (3R9)| L L L L L N N N N N S S S S S S S
4.0oF (4R0)| L L L L L N N N N N S S S S S S S
4.7pF (4R7)| L L L L L N N N N N S S S S S S S
5.0oF (5R0)| L L L L L N N N N N S S S S S S S
5.6pF (5R6)| L L L L L N N N N N S S S S S S S
6.0pF (6R0)| L L L L L N N N N N S S S S S S S
6.8pF (6R8)| L L L L L N N N N N S S S S S S S
7.0pF (7R0)| L L L L L N N N N N S S S S S S S
8.0pF (8RO)| L L L L L N N N N N S S S S S S S
8.2pF (8R2)| L L L L & N N N N N S S S S S S S
9.0pF (9R0)| L L L L L N N N N N S S S S S S S
10pF (100)[ L L L L L N N N N N S S S S S S S
] 12pF (120)| L L L L L N N N N N S S S S S S S
c 15pF (150) L L L L L N N N N N S S S S S S S
£ 18pF (180)| L L L L L N N N N N S S S S S S S
8 22pF (220)] L L L L L N N N N N S S S S S S S
s 27pF (270)| L L L L L N N N N N S S S S S S S
o 33pF (330)] L L L L L N N N N N S S S S S S S
39pF (390)| L L L L L N N N N N S S S S S S S
47pF (470)] L L L L L N N N N N S S S S S S S
56pF (560)| L L L L L N N N N N S S S S S S S
68pF (680)| L L L L N N N N N S S S S S S S
82pF (820)| L L L L N N N N N S S S S S S S
100pF (101)] L L L L N N N N N S S S S S S S
120pF (121)] L L L L N N N N N S S S S S S S
150pF (151) N N N N N S S S S S S S
180pF (181) N N N N N S S S S S S S
220pF (221) N N N N N S S S S S S S
270pF (271) N N N N S S S S S X X
330pF (331) N N N N S S S S S X X
390pF (391) N N N N S S S S S X X
470pF (471) N N N N S S S S S X X
560pF (561) N N N N S S S S S X X
680pF (681) N N N N S S S S S X X
820pF (821) N N N N S S S S S X X
1.000pF (102) N N N N S S S S S
1.200pF (122) X X X X X
1.500pF (152) X X X X X
1,800pF (182) X X X X X
2.200pF (222) X X X X
2,700pF (272) X X X X
3.300pF (332) X X X X
3,900pF (392)
4,700pF (472)
5.600pF (562)
6,800pF (682)
8.200pF (822)
0.01uF (103)

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

2. For more information about products with special capacitance or other data, please contact WTC local representative.
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PASSTIVE SYSTEM ALLTIANCE
WALSIN TECHNOLOGY CORPORATION

Multilayer Ceramic Capacitors
NPO Dielectric 0805 Size (Continued)
DIELECTRIC

SIZE

RATED VOLTAGE

(VDC)

rSA

Approval Sheet

Capacitance

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)
2.2pF (2R2)
2.7pF (2R7)
3.3pF (3R3)
3.9pF (3R9)
4.7pF (4R7)
5.6pF (5R6)
6.8pF (6R8)
8.2pF (8R2)

10pF (100)

12pF (120)
15pF (150)
18pF (180)
22pF (220)
27pF (270)
33pF (330)
39pF (390)
47pF (470)
56pF (560)
68pF (680)
82pF (820)
100pF (101)

120pF (121)
150pF (151)
180pF (181)
220pF (221)
270pF (271)
330pF (331)
390pF (391)
470pF (471)
560pF (561)
680pF (681)
820pF (821)
1,000pF (102)

1,200pF (122)
1,500pF (152)
1,800pF (182)
2,200pF (222)
2,700pF (272)
3,300pF (332)
3,900pF (392)
4,700pF (472)
5,600pF (562)
6,800pF (682)
8,200pF (822)
0.01uF (103)
0.012uF (123)
0.015pF (153)
0.018uF (183)
0.022uF (223)

O 0000000000 (0WWEmWE0MmEEEmEE>>>>>EeE> > >z > >z >EEre >z ez >ErErre > e >

O 000000000 00W®WWEmWEMmEEmmEE>>>>E>E> > > s> > >>>>ErEr > e >>>Ere>>>Eer>er>Ere >

O 000000000 00WWmWEWmEEommE> > > > >erEErEs>>>>>>>rEr>rEre> > ez >>Eerr>Ere >
O 000000000 00WWmMEmoEEeommE>>>>>>>eEr> e rE>>>E>>ErEr> >z >>Ere>>>EeEr>>Ere >
O 000000000 0(0WWmWEWMmEEEmE S>> e>>e>>>>>>>>Er>r ez re>>>Eer>e>Ere >

— —|—|—/000|0000(00 000000 wWm>>>E>rrrrErE>>TErE>>zErEr>zrErEr>zErEr>z>Er >

— —|—|—/000|0000(00 00|00 00wWm>>>>>rrrrErE>>TErE>>zErEr>zrErEr>zErEr>z>E e >

— = === === |—0000000mw> > > >z r>r>srErEr>>srEr>r>sErr>srErErr>z>Er>r

— = === = |=|—=|—0000000mw>>>>r>sEr>r>sErE>>>rEr>r>sErr>rErErr>z>Er>r

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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PASSIVE SYSTEM ALLIANCE
WALSIN TECHNOLOGY CORPORATION PSA
Multilayer Ceramic Capacitors Approval Sheet

NPO Dielectric 1206 Size (Continued)

DIELECTRIC
SIZE

RATED VOLTAGE
(VDC)
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 (4R7)
5.6pF (5R6)
6.8pF (6R8)
8.2pF (8R2)
10pF (100)
12pF (120)
15pF (150)
18pF (180)
22pF (220)
27pF (270)
33pF (330)
39pF (390)
47pF (470)
56pF (560)
68pF (680)
82pF (820)
100pF (101)
120pF (121)
150pF (151)
180pF (181)
220pF (221)
270pF (271)
330pF (331)
390pF (391)
470pF (471)
560pF (561)
680pF (681)
820pF (821)
1,000pF (102)
1,200pF (122)
1,500pF (152)
1,800pF (182)
2,200pF (222)
2,700pF (272)
3,300pF (332)
3,900pF (392)
4,700pF (472)
5,600pF (562)
6,800pF (682)
8,200pF (822)
0.01uF (103)

Capacitance
OOOOOOOO OO o000 0 00 0|00|0|0|0|00|00|00|0|(00 00| 0| W W m

[ollo)lo]llollo)o)olo][ololivliwleNeNe) @) s:AlscAlssAiselsshlsshseRlssh v AlveRlesRiveAlsshlesRiveRlov] [seAlseRlushiveRlushlesRiveRlushveAlueRlushive]
[olio)olol[o)o)o)o]lo)ollvlivleleN e @) s:AlssAssvelsshlssAssRivel{osAlssRevAiveR{ocAlssRusived [schlssAlssiveR{osMlesAluvRiveR{veAlssRluvRivs]

lwhiwA{@Y{sshiveAlsshivsRiveNlsvhiveAlvshivshveRlevhlvsAiveRloshiveRlush esiveRlsvhiveRivel {sshiveRlushloshiveRlsvhiveRlveRlosRiveRluvhlosh sehlovhiveRiveRioshiveRleshiosRlueRlevhlveRlss]
O|O0O|w| o mw|ow ||| ||| |00 0|00 | |00 |00 |0 |00 |00 (0o |00 |0 |00 |00 |00 |00 |00 |00 |00 |00 |00 |00 |00 |00 |00 |00 |00 |0 |00 |0 |0 |00 |
O|0|0O|w | |w|w ||| mw{o|os w|oo o 0o 0o |0d |00 |00 |00 00|00 00 0o (0o |00 |00 |00 |00 0o |00 |00 oo |0 (oo |00 |0 (oo (oo |0 |00 (o |mo | oo |
0|0 |0O|w ||| om0, |00 |00 |00 |00 |00 0|0 |00 |00 |00 |00 |00 |00 | 09|00 |00 |00 |00 |00 |00 |00 |00 |00 |00 |00 |00 |00 |00 |00 |0 |00 |0 |0 |00 |0
lwhiwA{@Y{ssiveAleshlosRiveNloshiveRivsRicsh vehleshlvsAlveRloshiveRlusRicsNiveRlsvhiveRivel {sshiveAlush{oshiveRlsvhiveRlveRlosRiveRluvhlosh sehleshiveRiveRloshiveRloshiosRlueRlevhlveRlos]
OOOOooooooooeo OO W w w w /o | oo o oo o | oo oo oo oo oo oo oo oo oo
HDOODOOODOOODOOTTIOO O O|00 0 | |00 00 0| 0|00 00 00| 0|00 00 00| 0|00 0|0 |00|00 ||| | o

1. The letter in cell is expressed the symbol of product thickness.
2. For more information about products with special capacitance or other data, please contact WTC local representative.
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NPO Dielectric 1210 Size (Continued)

DIELECTRIC
SIZE

RATED VOLTAGE
(VDC)
10pF (100)

12pF (120)
15pF (150)
18pF (180)
22pF (220)
27pF (270)
33pF (330)
39pF (390)
47pF (470)
56pF (560)
68pF (680)
82pF (820)
100pF (101)
120pF (121)
150pF (151)
180pF (181)
220pF (221)
270pF (271)
330pF (331)
390pF (391)
470pF (471)
560pF (561)
680pF (681)
820pF (821)
1,000pF (102)
1,200pF (122)
1,500pF (152)
1,800pF (182)
2,200pF (222)
2,700pF (272)
3,300pF (332)
3,900pF (392)
4,700pF (472)
5,600pF (562)
6,800pF (682)
8,200pF (822)
0.010uF (103)
0.012uF (123)
0.015uF (153)
0.018uF (183)
0.022uF (223)
0.027uF (273)
0.033uF (333)
0.039uF (393)
0.047uF (473)

Capacitance

idrN(ololololivliviiviiviivilivliv] wioleleleoleleleolelelelelolelololeloleleloleloleole]
= PN(ololo)olivliviiviivliviivliv] wviiolelellolelololeloleoleololeolololeloleolololeololeolle]
SEERAXR R XX AR XX XRODOODOODDDOOCOCOOOOOOOOOOOINIO

il el elel(eleliolelelelelol ol eleoleleleolelololelolele]lolelololelolelololelol el (@]

Y iviivielelelelelelelelelelololelelelelolelololeloleleloleleololelolelelolelol ol o]
LI Yrlelivlolelieloleloleolelolelolel¢iioleolelolelololelolelelolelololelolelelolelol ol o]
i irSiviivielelelelelelelelielelel el eloletololelololelolelelolelololelolelololelol el (@]
I YE PN [ olololollvilviviiviiwilviiel vileoleleleoleloleoleleleleloleleleolelolelelolelol ol @]
PP PPN PN o) olol(ololiviiviiviivliviivliv] violelelolellololelolelelolelololeloleolololeololeole]

i Slviivi el eleleleleleloleolelelelelolelelolelololelolelelolelololeloleleloleloleole]

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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PASSTIVE SYSTEM ALLTIANCE

WALSIN TECHNOLOGY CORPORATION

Multilayer Ceramic Capacitors

NPO Dielectric 1812 Size (Continued)

RATED VOLTAGE (VDC) 10

Capacitance

DIELECTRIC

SIZE

10pF (100)

16

NPO
1812
25 50

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)

O00000000|00 000000 0O|o

0|00 0000|g|00000|0g |00 0|0

—
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUg

000|000 0|0|00|00 000000 g|lo
O 000000000000 000O|0o0Oo|o

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

rSA

Approval Sheet

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

WALSIN TECHNOLOGY CORPORATION PSA
Multilayer Ceramic Capacitors Approval Sheet
8. CAPACITANCE RANGE (X7R Dielectric)

X7R Dielectric 0201, 0402, 0603 Sizes

DIELECTRIC
SIZE

RATED VOLTAGE
(VDC)
100pF (101)

120pF (121)

150pF (151)

180pF (181)

220pF (221)
270pF (271)
330pF (331)
390pF (391)
470pF (471)
560pF (561)
680pF (681)
820pF (821)
1,000pF (102)
1,200pF (122)
1,500pF (152)
1,800pF (182)
2,200pF (222)
2,700pF (272)
3,300pF (332)
3,900pF (392)
4,700pF (472)
5,600pF (562)
6,800pF (682)
8,200pF (822)
0.010pF (103)
0.012pF (123)
0.015puF (153)
0.018uF (183)
0.022pF (223)
0.027pF (273)
0.033uF (333)
0.039pF (393)
0.047pF (473)
0.056uF (563)
0.068uF (683)
0.082pF (823)
0.10pF (104)
0.12pF (124)
0.15uF (154)
0.18uF (184)
0.22pF (224)
0.27uF (274)
0.33uF (334)
0.39uF (394)
0.47uF (474)
1. The letter in cell is expressed the symbol of product thickness.

e
Z2\zZ2ZzZ\Z\Z2zZ22Z2ZZ\Z22 2|2

| 8 Y Y s I e N I8 Y Y s I s i N i s i Y ol I
| Y Y Y I e I8 Y Y s I 0 N o N i s i Y ol Y

rririrrrirrerir e rrrririr s e e e
2 2zZ\Z|\Z2\Z2Z2ZZ\Z22Z222Z2\Z2Z2222Z2\Z2\222 2222

Capacitance

2|2 2|22 22|22 222222222222 2222222222222 2 2|2
Z2\Z2zZ2Z2|22Z2zZ2\22Z2 2222222222222 2222222222222 2|2
2|2 2Z2\Z2Z2 22222222222 2222222 222222222222 2|2
XX X|IX[IXIXIX OO OOOOOOODODOBODODOODODOBOODOOOOOOOOO OO

XIX I X|X[IXIXIX[X[O OO O o haw o hoawnwn nononwnonnonownl(ownowlw

Z2\2zZ22Z\Z\Z2z22Z2 22z

XIXIX|IXOD OO oo oo honohnwnononnnononnonownwnononnononomonounnonounnnwmnonlonon|n
>

XIXIX|IXNO OO oo ohonohnwnononnnonunnonownmnownonnononomounounnonounnnownononun|n
XX IX|IXIXIX[XIXOOO OO onononnononnonownwnmownownnounonomononononononnowonlonown|wn

2. For more information about products with special capacitance or other data, please contact WTC local representative.
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PASSTIVE SYSTEM ALLTIANCE
WALSIN TECHNOLOGY CORPORATION PSA

Multilayer Ceramic Capacitors Approval Sheet

X7R Dielectric 0805, 1206 Size

DIELECTRIC
SIZE
RATED VOLTAGE
(VDC)
100pF (101)
120pF (121)
150pF (151)
180pF (181)
220pF (221)
270pF (271)
330pF (331)
390pF (391)
470pF (471)
560pF (561)
680pF (681)
820pF (821)
1,000pF (102)
1,200pF (122)
1,500pF (152)
1,800pF (182)
2,200pF (222)
2,700pF (272)
3,300pF (332)
3,900pF (392)
4,700pF (472)
5,600pF (562)
6,800pF (682)
8,200pF (822)
0.010uF (103)
0.012pF (123)
0.015uF (153)
0.018uF (183)
0.022pF (223)
0.027uF (273)
0.033uF (333)
0.039uF (393)
0.047uF (473)
0.056uF (563)
0.068uF (683)
0.082uF (823)
0.10pF (104)
0.12pF (124)
0.15uF (154)
0.18uF (184)
0.22uF (224)
0.27uF (274)
0.33pF (334)
0.39uF (394)
0.47uF (474)
0.56pF (564)
0.68uF (684)
0.82uF (824)
1.0pF (105)
1.5pF (155)
2.2uF (225)
4.7uF (475)
10uF (106)
1. The letter in cell is expressed the symbol of product thickness.

100 | 200 | 250 | 500 | 630

O
O
O
O

O 0000 ® T 00 mE 00 m| oo mEoo o oo o oo o
O/ 00|00 ® W|0m© T 0 0m©T 00 mEo0 oo omEmoo oo o
0O/0 00|00 00000 ®T T E©EOEH00 @0 mmE oo
/0000000000000 00000 000 0|0
/0000000000000 0000 0000 0|0

Capacitance
OO 0/0|0 0 0K I m0 0 EE0 0 00000 o oo oo @ o

OO0 0|0|w|(0 W 000/ O OO0 00 oo oo o oo Ho|(c o

OO0 000000 W W OO 000 oo(o o oomo o oo o o
[oliololioNoliololiviiviiviiviiviiviiviivliviiviivliviiviiviiviiviiv]iviiviivliviiviiviivliviiviiviieliw)
[oliololioNoliololiviiviiviiviiv]iiviiviiviiviiviivliviiviiviiviiviiv]iviiviivliviiviiviivliviiviiviivlliw)

000000 00/0/0|W|0 W (V|0 L EOE 00|00 OO0 00Ot 0o 0 o oo o o oo o o
0o/ 0000W|W T ©0 @O0 E K EE0O|(o|(0 o oo o om0 oo o 0 oo o 0 Mmoo m o
000000 00/0/0|W|0 W (V|0 O 0 EEO|HO|(0 0 0O 00 0 00 oo|Ho(oo 0 0 o oo oo o o oo o o
- |—-—-—|/0O000 0|0 © ®© ©|0|0 000 00 00 0 0e/0(0 0000 oo 00|00 oo oo oo o oo oo
V|0 0|00 DO OO0O0O|T|T| L E©E 00 E D00 oo (oo | oo oo (oo om0 oo o
OO®OOU U W wW|w| oo W W |t o | 0| oo o 00| 0|0 oo | 00|(0d|o0 0 | 00| 00 m | | o o

cle|lclc|lc [ O0O00000 ||V W|W|0 T Ww|00 00 o0 (oo o o0 oo oo oo Moo oo oo oo
cle|lclcfe | [O0O000O0O ||V W||0 W |00 00 0|0 0J 00|t 00 0d| 00|00 00 0|00 000|000 Mmoo WMo omom
V| 0| || OO00O0O0O ||V ||V 0 (0|00 |00 (0|00 | (000 W00 oo oo om0 oo oo oo

2. For more information about products with special capacitance or other data, please contact WTC local representative.
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WALSIN TECHNOLOGY CORPORATION PSA
Multilayer Ceramic Capacitors Approval Sheet

X7R Dielectric 1210, 1812 Size

DIELECTRIC
SIZE
RATED VOLTAGE (VDC) 10 | 16 | 25 | 50 [ 100 | 200 | 250 [ 500 [1000 10 100 | 200 | 250 [ 3000
100pF (101)
120pF (121)
150pF (151)
180pF (181)
220pF (221)
270pF (271)
330pF (331)
390pF (391)
470pF (471)
560pF (561)
680pF (681)
820pF (821)
1,000pF (102)
1,200pF (122)
1,500pF (152)
1,800pF (182)
2,200pF (222)
2,700pF (272)
3,300pF (332)
3,900pF (392)
4,700pF (472)
5,600pF (562)
6,800pF (682)
8,200pF (822)
0.010uF (103)
0.012uF (123)
0.015pF (153)
0.018pF (183)
0.022uF (223)
0.027uF (273)
0.033yF (333)
0.039uF (393)
0.047yF (473)
0.056yF (563)
0.068yF (683)
0.082uF (823)
0.10pF (104)
0.12pF (124)
0.15yF (154)
0.18yF (184)
0.22F (224)
0.27F (274)
0.33pF (334)
0.39pF (394)
0.47F (474)
0.56pF (564)
0.68yF (684)
0.82yF (824)
1.0pF (105)
1.5F (155)
2.2uF (225) K| G

O
O O

OO O oolooolojooooooooo oo
TIZZ2Z2Z2Z2IXRIXIRIX XXX XXX

Capacitance
vlivlivliv]iviiviiciivlivliviiciicviiclicliviiv]iviiciiciicliviiviiviiciiciiclivliv)

222 ZZ2IZ2OO@O OO0 0000000000000 00 0000l Oo OO0 O

HNNNENEE R Al ckiolivliviielelielcl ol ellel (eXielieliolieololieoleliolelioN el (@)
FNFNPNPN PPN PSvliviiviiviivlivlivlivliviiviiviivliv] ivliviiviiviiviivlivlieliviiviivliv] (o)
FNFNPNPN PPN PSvliviiviiviivlivlivlivliviiviiviivliv] ivliviiviiviiviivlivlivliviiviivliv] (o)

OO0 0 0000000000000 nnoonnnononononononono
XXX IZEZEOIO O OO0O0O0O0O00000O 000NN OO0NOOO00O000n0I0
o/l oo oolojo0 0|00 0 00|00 0|00C|00 00000 00O|0O|0
lvliviiviiviiviiviiviiviiviiviiviiv]ivliviiviiviivlivliviivilvlivliviiv]lvilviiviivliviiviivliviiviivlivlivl o)
o/l oooooooolojooo|l0|0l0 00|00 000|000 00000 0O0O|0O|0
P Pdiviiviiviiviiviiviiviiviiv]ivliviiviiviivliviiviiviiviivliviiv]iviiviiviivliviivlivliviiviivlivliel o)

X[O|OOO00000000[0l0o000 000 0(0|00[0|000|0I0(000(00 00
X[O|OOO00000000[00o000 000 0(0|00[0|00(0|0I0(000(00 00
[olivliviiviiviieoliolieliolelieliolieol(elieolielielioNolieliolieoNelioliel(eliolielielolioNeloN el oo el @]
PN PNPNPN PSP Nviiviiviiviiviivliv]iviivliviiviiviiviiviivliviiviiviivlviiviiviivliviiviivliviivliviivliv) )

P

*_ X7R/1210 can provide optional "D thickness for Cap.154~474=10V~25V & Cap.154~274=50V.
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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PASSIVE SYSTEM ALLIANCE
WALSIN TECHNOLOGY CORPORATION PSA
Multilayer Ceramic Capacitors Approval Sheet

9. CAPACITANCE RANGE (X5R Dielectric)

DIELECTRIC

SIZE

RATED VOLTAGE(VDC) 6.3
0.022uF (223)
0.033pF (333)
0.047uF (473)
0.068pF (683)
0.10pF (104)
0.15pF (154)
0.22puF (224)
0.33uF (334)
0.47uF (474)
0.68uF (684)
1.0pF (105) X

1.5pF (155) | |
2.2F (225) | | | |
3.3pF (335) I |
4.7uF (475) I | P
6.8uF (685) P
10pF (106)
22uF (226)
1. The letter in cell is expressed the symbol of product thickness.

Z|\Zz|Zz|1Z2 2
pz4

Z|\Z2|Z2 2
XXX | X
XX | X | X
XXX | X | X

Capacitance

V| 0|« |~
V|0 |« |«
T|T| T T
XX |X|IX
XX |X|IX

2. For more information about products with special capacitance or other data, please contact WTC local representative.
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PASSIVE SYSTEM ALLIANCE
WALSIN TECHNOLOGY CORPORATION PSA
Multilayer Ceramic Capacitors Approval Sheet

10. PACKAGING STYLE AND QUANTITY

Paper tape Plastic tape
Thickness (mm)/Symbol
7” reel 13” reel 7” reel 13” reel
0201 (0603) 0.30£0.03 L 15k 70k - -
0402 (1005) 0.50£0.05 N 10k 50k - -
0.80£0.07 S 4k 15k - -
0603 (1608)
0.80+0.15/-0.10 X 4k 15k - -
0.60£0.10 A 4k 15k - -
0.80+0.10 B 4k 15k - -
0805 (2012)
1.25+0.10 D - - 3k 10k
1.25+0.20 | - - 3k 10k
0.80+0.10 B 4k 15k - -
0.95+0.10 C - - 3k 10k
1.15+0.15 J - - 3k 10k
1206 (3216)
1.25+0.10 D - - 3k 10k
1.60+0.20 G - - 2k 10k
1.60+0.30/-0.10 P - - 2k 9k
0.95+0.10 C - - 3k 10k
1.25+0.10 D - - 3k 10k
1210 (3225) 1.60+0.20 G - = 2k 8k
2.00+0.20 K - - 1k 6k
2.50+0.30 M - - 1k 6k
1.25+0.10 D - - 1k 5k
1812 (4532) 2.00£0.20 K - - 1k 3k
2.50+0.30 M - - 0.5k 3k
Unit: pieces
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PASSTIVE SYSTEM ALLTIANCE
WALSIN TECHNOLOGY CORPORATION

rSA

Multilayer Ceramic Capacitors

Approval Sheet

11. RELIABILITY TEST CONDITIONS AND REQUIREMENTS

No. ltem Test Condition Requirements
1. |Visual and * No remarkable defect.
Mechanical * Dimensions to conform to individual specification sheet.
2. |Capacitance “Testtemp.: Room Temperature. * Shall not exceed the limits given in the detailed spec.
*Class I: (NPO) A B
NPO: Cap=30pF, Q=1000; Cap<30pF,Q2400+20C
RC/ D-F. <1000pF, 1.0£0.2Vrms - 1MHz10% o P p<itp
(Dissipation > 1000pF, 1.0+0.2Vrms » 1KHz+10% Rated .
Factor) Class II: (X7R, X5R) vol. [P-F-= [Exception of D.F. =
C=10uF, 1.0£0.2Vrms > 1TKHz+10% ** =3% 1206 =0.47uF
C>10uF, 0.5£0.2Vrms > 120Hz+20% = 100vl=2.59% =3.5% [1812=4.7uF;182524.7uF; 222024.7uF; 222524.7uF
B - =5% 0603 =0.068uF; 0805 >0.1uF; 1206 = 1pF; 1210=2.2uF;
=10% 0805 >0.22uF; 1210=3.3uF
** Test condition: 0.5£0.2Vrms> 1KHz£10% =3% 0201(50V); 0603 =0.047uF; 0805=0.18uF; 1206 =0.47uF
X7R: =3.5% [1812=4.7uF;182524.7uF; 222024.7uF; 222524.7uF
0603/475(6.3V) 50V [=2.5% |<5% [0201=0.01uF; 1210=3.3uF
XSR#1 : =10% 0402=0.012uF; 0603>0.1puF; 0805/X7R>0.47uF;
02012224 (6.3V,10V,16V), _ 120622 2F, 1210 10uF
0402= 475 (6.3V,16V), 0402=225(10V) 35V =3.5% |=10% [0603=1uF; 080522.2uF; 1206%2.21.1':; 1210%101.”:
0603=106 (6.3V) - =5% _|0201 = 0.01F, 0805 1uF 1210 100F
TT18X=475(10V) , TT15X series =% {0603 -0.33uF
P25V =3.5% ~10% 0201 =0.1pF; 0402=0.056uF; 0603 =0.47uF;
. - ° 0805=2.2uF; 1206 =4.7yF; 1210=22F
#1 Excluding =12.5%0402 = 0.33F
= . o = V.
X5R/0201/105(6.3V);225(10V);224(16V), 59 [0201=0.014F; 0402=0.033yF; 0603 =0.154F;
0402X475M6R3, 0402X106M100 f | ., |7°" [0805-068yF: 1206=2.24F; 1210=4 7pF
(1.0+0.2Vrms > 1KHz£10%) = 109 |0201/X7R=0.022yF; 0402=0.15uF;
= ~"° 10603>0.47yF; 0805=2.2uF; 1206=4.7uF; 1210=22uF
*Before initial measurement (Class Il only): £ 109 [0201=0.012uF; 0402=0.15pF; R
To apply de-aging at 150°C for 1hr then set 10V =5% 0603\2033HF, OBO?EZ.ZUF; 1206%22”:, 1210%22“F
for 24+2 hrs at room temp. = 15% §0201=0.1puF; 0402=1puF
—15% |0201=0.14F; 0402=1uF; 0603 = 10pF;
6.3V =10% |[— ., 0805%4.7MF; 1206%47UF; 1210%100|JF
=20% [0402=2.2uF
v |=15% |-
X5R:
R\%ﬁd D.F.< [Exception of D.F. <
=3% [1206=0.47uF
=100V[|=2.5% |=5% 0603 =0.068uF; 0805 >0.1puF; 1206 =1pF; 1210=2.2uF
=10% {0805 >0.22uF; 1210=3.3uF
=3% 0201(50V); 0603 =0.047uF; 0805=0.18uF; 1206 =0.47uF
<59 > 0.01uF; =3.
50V <059 =5% [0201=0.01uF; 1210=3.3puF _
=10% {0402=0.012uF; 0603>0.1uF; 0805=1pF;1206 =2.2uF; 1210=10pF
=12.5%||1206=10pF
35V =3.5% |=10% .J0603=1pF; 080522.2uF; 1206=2.2uF; 1210=10uF
=5% 0201=0.01uF; 0805 =1pF
§7% 0603=0.33uF
25V =8.5% = 10% 0201>0.01pF; 0402=0.10pF; 0603=0.47pF;
- ° 0805%2.2uF; 1206%4.7pF; 1210%10pF
=12.5%]0402 = 0.33uF;0805=10uF
59, [0201=0.014F; 0402=0.033,F; 0603=0.154F;
== 0805=0.68pF; 1206 =2.2uF; 1210=4.7uF
16V =3.5% <10% 0201>0.01uF; 0402= 0.22uF;
= " 10603>0.47pF; 0805=2.2)F; 1206=4.7uF; 1210 =22)F
=12.5%]0402 = 1uF;0805=10pF
—10% |0201=0.012uF; 0402=0.22y/F;
oV <50 - ° 0603%0.33UF; 0805%2.2|JF; 1206%2.2|JF; 1210%22“F; 01R5/X5R
=7 1=12.5%[0805=10uF
=15% [0201>0.1pF; 0402 =1uF; 0603 = 10uF
<15% 0201>0.1pF; 0402 = 1uF; 0603 = 10uF;
6.3V [<10% |= > l0805=4.7uF; 1206 =47pF; 1210=100uF
=20% [0402=2.2uF
4V =15% |-
4. |Dielectric * To apply voltage (<100V) 250%. * No evidence of damage or flash over during test.
Strength 200V~300V 22 times VDC
400V~450V 21.2 times VDC
500V~999V 21.5 times VDC
1000V~3000V 21.2 times VDC
* Duration: 1 to 5 sec.
* Charge and discharge current less than
50mA.

"Room condition" Temperature: 15 to 35°C, Relative humidity: 25 to 75%, Atmospheric pressure: 86 to 106kPa.
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No Item Test Condition Requirements
5. lInsulation * Test temp.: Room Temperature. 10GQ or RxC=500Q-F whichever is smaller.
Resistance * Rated voltage: =100V Class Il (X7R, X5R)
To apply rated voltage for MAX. 120sec. finsulation
Rated voltage .
100V: All X7R
50V:0402>0.01F;06032 1uF;08052 1uF;120624.7pF;121024. 7pF
35V:080522.2uF;1206 = 2.2uF;1210 = 10uF
D5V-0402=1HF;060322.21F ;080522. 21F,1206=10pF ;121021 0pF ;&gg%o oF
16V: 020120.1F,040220.22uF;06032 TiF; hichever is
080522.2F;1206210uF;1210247pF lsmalter.
10V:0201247nF;040220.47uF;060320.47uF;080522.2uF;
120624.7uF;1210247pF
6.3V ; 4V ; Size=1812
Rated voltage |::r{1§gilsatt;?1ré g
100V: 121023.3pF
50V: 040220.1uF; 0603=2.2uF; 0805210uF;1206210uF
35V: 0603>1uF;
25V: 020120.1uF; 040222.2uF;0603210uF; 0805210uF;1206222uF RxC 250 O-F
[16V: 0603210pF; 040221uF; 020120.22uF NS
10V: 0201>0.1uF; 040221uF; 0603210uF; 0805247uF
6.3V:020120.1uF; 0402=1pF; 0603>4.7uF; 0805247uF; 1206210uF
4V: 0603222uF; 0805247uF; 12062100uF
Rated voltage: |To apply rated voltage =10GQ or RxC=100Q-F whichever is smaller
200~630V (500V max.) for 60 sec.
Rated voltage: (To apply 500V for.60 sec.
2630V
6. [Temperature With no electrical load.
Coefficient T.C. Operatmj; Temp : T.C. Capacitance Change
)N(:F? ::N:Z:g i Zzg NPO Within +30ppm/°C
- at X7R Within +15%
X5R -55~ 85°C at 25°C
ithin +15%
*Before initial measurement (Class Il only): o PRl
To apply de-aging at 150°C for 1hr then
set for 242 hrs at room temp.
* Measurement voltage for Class I
01005 0201
Cap=<0.01pF: 0.5V Cap<0.1uF:1V
Cap>0.01pF: 0.2V 0.1uFsCap<1pF: 0.2V*
Cap21pF: 0.1V
*0201X104/6.3V~25V: 0.5V *0201S104/6.3V~16V: 0.3V
0201X224/10V~25V: 0.5V 02015224/6.3V: 0.3V
0201X474/10V: 0.5V 0201X105/6.3V&10V: 0.3V
0402 0603
Cap<1pF: 1V Cap<1pF: 1V
F: 0. 5V‘*
828 24-16 1uF<Caps<4.7uF: 0.5V
04028334/474 6 3V&10V 0.5V |0603X106-10V: 0.5V
0402S334/474-6.3V: 0.5
0402X225/475-6.3V: 0. 5V
1uF<Cap<10pF: 0.2V )
*0402B105MBR3V: 0.2V Cap>4.7uF: 0.2V
Cap=10pF: 0.1V
0805 1206/1210
Cap<10uF: 1V Caps10uF: 1V
Cap=10uF: 0.5V .
0805B475/6.3V~25V: 0.5V 10uF<Cap<100yF: 0.5V
Cap>100uF: 0.2V
Cap>10uF: 0.2V 1206X107-6.3V: 0.2V
1210S107-6.3V: 0.2V
* "Room condition" Temperature: 15 to 35°C, Relative humidity: 25 to 75%, Atmospheric pressure: 86 to 106kPa.
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No.

Item

Test Condition

Requirements

Adhesive Strength
of Termination

* Pressurizing force :
2N (0201) and 5N (=0603) and 10N (>0603)
* Test time: 101 sec.

* No remarkable damage or removal of the terminations.

Vibration Resistance

* Vibration frequency: 10~55 Hz/min.

* Total amplitude: 1.5mm

* 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 2412 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.

* No remarkable damage.
* Cap change and Q/D.F.: To meet initial spec.

means of the pressurizing rod at a rate of about 1 mm per
second until the deflection becomes 1 mm and then the
pressure shall be maintained for 51 sec.

*Before initial measurement (Class Il only):

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

* Measurement to be made after keeping at room temp.
for 24+2 hrs.

9. |Solderability * Solder temperature: 235+5°C * 95% min. coverage of all metalized area.
* Dipping time: 2+0.5 sec.
10. |Bending Test * The middle part of substrate shall be pressurized by * No remarkable damage.

* Cap change :
NPO: within +5% or 0.5pF whichever is larger
X7R, X5R: within £12.5%
(This capacitance change means the change of capacitance under
specified flexure of substrate from the capacitance measured before the
test.)

11.

Resistance to
Soldering Heat

* Solder temperature: 260+5°C

* Dipping time: 10£1 sec

* Preheating: 120 to 150°C for 1 minute before immerse
the capacitor in a eutectic solder.

*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) / .R."Measurement to be made after
de-aging at 150°C for 1hr then set for 242 hrs at room
temp.

* No remarkable damage.
*Cap change:
NPO: within £2.5% or 0.25pF whichever is larger
X7R, X5R: within £7.5%
* Q/D.F., L.R. and dielectric strength: To meet initial requirements.
*25% max. leaching on each edge.

12.

Temperature Cycle

* Conduct the five cycles according to the temperatures
and time.

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

*Before initial measurement (Class Il only): To apply
de-aging at 150°C for 1hr then set for 242 hrs at room
temp.

* Cap. / DF(Q) / I.R. Measurement to be made after
de-aging at 150°C for 1hr then set for 242 hrs at room
temp.

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

* "Room condition" Temperature: 15 to 35°C, Relative humidity: 25 to 75%, Atmospheric pressure: 86 to 106kPa.
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No.

Item

Test Condition

Requirements

13.

Humidity (Damp
Heat) Steady State

*Test temp.: 40+2°C

*Humidity: 90~95%RH

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

*Before initial measurement (Class Il
only): To apply de-aging at 150°C for
1hr then set for 242 hrs at room temp.
* Cap./DF(Q) / I.R. Measurement to be
made after de-aging at 150°C for 1hr
then set for 242 hrs at ro0om temp.

* No remarkable damage.
* Cap change:
NPO: within 5% or 0.5pF whichever is larger
X7R, X5R: 210V** within +12.5%; =6.3V within +25%;

**10V: 0603 =4.7uF;0402= 1pF;0201 = 0.1uF, within £25%;

* Q/D.F. value:
NPO: More than 30pF Q=350, 10pF<C<30pF, Q2275+2.5C
Less than 10pF Q=200+10C
X7R, X5R:

Rated

ol D.F.= [[Exception of D.F.=

—6% [1206=047pF

7UF182534.7yF; 22204.74F; 222524, 7pF

100V [=3%

.068uF;0805>0.1uF:1206 = 1pF;1210=2.2uF

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

1= 6% _0201(50V);0603=0.047uF;0805=0.18uF;1206 =0.47uF

[=7% [1812=47uF;182524.7uF; 222024.7uF; 222524 .7uF

0V |=3% |=10%[0201=0.01uF;1210=3.3uF

1206 =2.2uF;1210=10pF;

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

B5V  |=5% [=20% [0603=1uF;080522.2uF;1206=2.2uF;1210=10uF

=10% }0201=0.01uF(0201/X5R=0.01uF);0805 = 1uF;1210=10pF*
=14% 0603 =0.33uF

bsv  [<59 0201 =0.1uF(0201/X5R>0.01uF); 0603 = 0.47uF;TTseries
o .10uF(0402/X7R=0.056uF);0805=2.2uF;
7uF;1210=22uF(1210/X5R = 10pF)*;

.33uF

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

16V  [=5% 0201 =0.01uF(0201/X7R =0.022uF);0402 = 0.033uF;
z 0603>0.47uF;0805 =2.2uF;1206 =4.7uF;1210 = 22uF

0201=0.012pF;0402 = 0.22F (0402/X7R=0.15pF);
tov  [|<7.5%= 270603 = 0.33uF;0805=2.2F;1206 > 2.2uF;1210 = 22uF

=20%]0201 =0-1pF;0402 = 1uF;0603/X5R = 10uF;01R5/X5R

i3V = 159 | = 309, |0201 =0.10F:0402= 1uF(0402/X6S = 0.47yF);

0603 = 10uF;0805=4.7uF;1206 =47uF;1210=100uF

v =20%J---

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

Rated voltage

[insulation
Resistance

100V: All X7R;121023.3uF

50V: 0402>0.011F;0603=1piF ;08051 pF;120624. 7uF; 121024, 7pF

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

[25V:0201 = 0.1UF; 040230.22F; 060322 21F ;080522 2iF;
1206210pF;1210210pF

1GQ or RxC=10
Q-F whichever is

16V: 0201 =0.1uF;040220.22uF;060321uF;080522.2uF;
1206210uF;1210247puF

flsmaller.

10V:0201247nF;04020.471F ;06032047 {F ;080522 21F ;
120624.7uF;1210247pF

6.3V ; 4V ; Size21812

* "Room condition" Temperature: 15 to 35°C, Relative humidity: 25 to 75%, Atmospheric pressure: 86 to 106kPa.
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No Item Test Condition

Requirements

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

*Before initial measurement (Class Il
only): To apply de-aging at 150°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 242 hrs at room temp.

Humidity (Damp
Heat) Load

* No remarkable damage.
Cap change:
NPO: £7.5% or 0.75pF whichever is larger.
X7R, X5R: 210V** within +12.5%; =6.3V within +25%;

**10V: 0603 =4.7uF;0402= 1pF;0201 = 0.1uF, within £25%;

Q/D.F. value:
NPO: C=30pF,Q=200;C<30pF, Q=100+10/3C
X7R, X5R:
Rated | k< [Exception of D.F.<
—6% [1206-0.47pF
oov |=s0, [E1% |1B12=470F 182524 7F; 222024 7F 222524 7F
- = 7.5°/e|0603 =0.068pF;0805>0.1uF;1206 % 1uF;121 0%2.2“F
= 20% [0805>0.22uF;1210 = 3.3uF
é 6% [0201(50V);0603=0.047uF;0805=0.18uF;1206 =0.47uF
1812=4.7uF ;182524.7F, 222024.7yF; 222524, 7uF
50V .01uF;1210=3.3uF
012p1F;0603>0.1F;0805 = 1F (0805/X7R>0.47F);
.2uF;1210=10pF;
B5V_|=5% |=20% 0603 = 1pF:080522.20F;1206 = 2.20F; 1210 = 10yF
é 10% 0201 =0.01uF(0201/X5R=0.01pF);0805 = 1uF;1210 = 10pF*
= 14% 0603 =0.33uF
bsv =59 THF(0201/X5R>0.010F); 0603 = 0.47pF T Tseries
= <15% .10uF(0402/X7R = 0.0561F);0805 = 2.2F;
1206 =4.7uF;1210=22uF(1210/X5R = 10uF)*;
220% 0402 =0.33uF
é 10% [0603 =0.15uF;0805=0.68uF;1206 =2.2uF;1210 =4.7uF
16V =5% Z159 0201 =0.01uF(0201/X7R =0.022uF);0402 = 0.033pF;
= 0603>0.47pF;0805=2.2uF;1206 =4.7uF;1210=22pF
— 159 [0201=0.0120F 04022 0.22F (0402/X7R = 0.154F);
1oV |<7.5%= 0603=0.33yF;0805 > 2.2iF:1206 = 2.2)iF;1210 = 22F
§20°/o 0201 = 0.1pF;0402 = 1uF;0603/X5R = 10uF;01R5/X5R
= q > > .
.3V | 15% | 80% 080 = T 806 4 pu 1206 < 47uF 4210 1004
v |=20% )

*ILR=10V,'500MQ or 25 Q-F whichever is smaller.
Class Il (X7R, X5R)

Rated voltage

[insulation
Resistance

100V: All X7R;121023.3uF

50V: 0402>0.01pF;0603=11F,080511iF ;120624. 7F; 121024, 7pF

35V:0603211F;080522.2uF; 1206 = 2.2pF;1210= 10pF

[25V:0201 = 0.1UF; 040230.22F; 060322 21F ;080522 2iF;
1206210pF;12102104F

500MQ or RxC =5
Q-F whichever is

16V: 0201 = 0.1UF :040220.2211F ;060321 {F ;080522.21F ;
1206210(F;1210247pF

flsmaller.

10V:0201=47nF;04020.471F ;06032047 {F ;080522 21F ;
120624.7uF;1210247pF

6.3V ; 4V ; Size=1812

* "Room condition" Temperature: 15 to 35°C, Relative humidity: 25 to 75%, Atmospheric pressure: 86 to 106kPa.
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No ltem Test Condition Requirements
15. Eig:Temperature *Tﬁgot’e%ph :: 19543°G ;No rimarkéble damage.
oa X5R: 85+3°C ap change:

(Endurance)

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

1) 100% of rated voltage for below range.

NPO: £3.0% or £0.3pF whichever is larger
X7R, X5R: 210V**,within £12.5%; < 6.3V within £25%;
**10V: 060324.7puF;040221pF;020120.1pF, within +25%

Size | Dielectric V%ﬁg’gde Capacitance |Q/D.F. value:
01R5 X5R =10V C=0.1uF NPO: More than 30pF, Q2350
0201 | X5R/X7R %10\/ C=0.1uF | 10pF<C<30pF, Q2275+2.5C
=16V_| C>0.1uF | ) o5 than 10pF, Q2200+10C
X5R =16V | C>1.00F _
0402 25V,50V | C=1.0uF |X7R. X5R:
X7R 6.3v.10v | C—1.0uF [Rated Iy ¢ _ Heycepiion of D.F.<
X5R/X7R 4V C=22uF || Yo
0603 6.3V,10V | C=4.7uF" =6% J1206=0.47pF
X5R 25V C=T.0uF |l 1oy l-g0, [EZ% J1812=4.7uF 182524 7yF: 222024 7F; 222524 7,F
X7R 35V C=1.04F =77 [=7.5%]0603=0.068F;0805 > 0.1J1F;1206 = 1uF;1210=2.2pF
4V C=47F =20% 0805 > 0.22F; 1210 = 3.3yF
X5R/X7R 6.3V C=22F |=6% [0201(50V):0603 =0.047uF;0805 = 0.18uF;1206 = 0.47uF
0805 10V,50V | C=10pF =7% [1812=4.7uF;182524.7uF; 222024.7uF; 222524.7uF
;Zg 16V 25V 82;gu'§ 50V [|=3% [<10%]0201=0.01uF;1210=3.3uF
’ =22y ~ -
o, [0402=0.012uF;0603>0.1uF;0805 = 1uF(0805/X7R>0.47yF);
1206 | X5R/X7R =6.3V | C=47uF =20% | 506= .2pF‘;J1210§1>0uFlj b >047uF)
1210 (—XSPRTR O S-EE BOV |-5v [ 20% o051, 080522 2y 206 2 2uF 1210 T0uF
WV items must follow de-rating conditions. [=10% 0201 :20-01 uF(0201/X5R=0.014F);0805 = 1uF;1210 = 10pF*
#1. 0603X106(10V)&0603S106(4V&6.3V):150% of rated |=14% J0603 =0.33uF
voltage bsv  |<5% 0201=0.1pF(0201/X5R>0.01pF); 0603= 0.47uF;TTseries
2) 150% of rated voltage for below range. - =15% .10pF(0402/X7R = 0.056F);0805 = 2.2F;
Size | Dielectric \,Féﬁtaegde Capacitance JuF1210=22pF(1210/XSR=10uF)*;
X5R 16V.25V | C=0.1pF =20 0402 0330
0201 Y7R 16V C=0.0220F |=10%][0603 = 0.150F;0805 = 0.68yF; 1206 =2 24 F; 1210 = 4.7yF
50V C>0.01uF |16V [=5% [ ..o [0201=0.01uF(0201/X7R =0.022uF);0402 = 0.033uF;
0402 | X7R/XSR 7o C=0.220F = 197°10603>0.47F;0805 = 2.2uF;1206 = 4.7uF;1210 = 22F
= -, 10201 =0.012uF;0402 = 0.22uF (0402/X7R =0.15uF);
X5R 28:// ((:3;01.'105; ov  |=7.594= 157 0603 =0.33y:F;0805 > 2.2F 1206 = 2.2F;1210 = 224F
0603 | X7R SV C-1.00F |=20%[0201=0.1yF;0402 > 1uF :0603/X5R = 10uF;01R5/X5R
o 4 ApF;0402 = 1pF(0402/X6S = 0.47F);
XSR/X7R | 10V,16V | C=1.0uF |63V |=15%§=30% o3~ 10F,0805= 4.7yF;1206 = 474F 1210 = 100pF
100V C=0.47pF v [=20%[--
50V C=0.680F lqn 3 e :
0805 | X5R/X7R 35V C=2.04F IR.: 210V, 1GQ or 50 Q-F whichever is smaller.
10~25V_ | C=4.7uF |Class Il (X7R, X5R)
100V C=1.04F
X7R i
50V C=2.2uF ||Rated voltage [insuration
1206 100V C>1.0pF Resistance
X5R S0V Coa.zuF |[100V: All X7R;121023.3yF
1210 | XSR/X7R | 50V<100V | G-22uF 50V: 0402>0.01F;060321uF;080521uF;120624.7uF;121024.7uF
5 i 35V/:060321F;080522.2F; 1206 =2.2uF;1210=10uF
1812 X7R :;oov c;'ouF 25V:0201 = 0:1uF; 040220.22)iF; 060322.2uF ;080522.24F ; 1GQ or RxC =
555 cilai 1206210uF;1210210pF 10Q-F
2250 X7R 100V~250V | C=1.0uF |[16V:0201=0.1uF;040220.22uF;0603=10F;080522.2uF; hichever is
2225 1206210uF;1210247pF [smaller.
(3) = 6.3V or C =10pF :150% of rated voltage.  |[10V:0201247nF;040220.47F;060320.47pF;080522.2F;
(4) 10V < Ur < 250V: 200% of rated voltage. 120624.7uF;1210247uF
(5) 500V: 150% of rated voltage. ;  Qive>
(6) Ur = 630V: 120% of rated voltage B.3V; 4V ; Size21812

* 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.

** De-rating conditions:

Ratio [Operating Voltage/Rated Voltage (%)]

5 100 125 150

Temperature at Product (°C)

The general MLCC products are designed for use in devices with a typical lifetime
around 10 years.
The general MLCC products are designed so that the useful lifetime can be extended
longer than 10 years under the following conditions:

"80% of the rated voltage or less, Maximum operating temperature -20 degree C or
less |
Extended useful lifetime, under specific operating conditions, can be estimated from
the chart.

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

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

* "Room condition" Temperature: 15 to 35°C, Relative humidity: 25 to 75%, Atmospheric pressure: 86 to 106kPa.
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APPENDIXES
@ Tape & reel dimensions

Fig. 2 The dimension of paper tape

Fig. 3 The dimension of plastic tape

Size 0201 | 0402 | 0603 0805 1206 1210 1808 1812
Thickness L NE | SHX| AH | B,T | D, B,T |[CJ,D GP T CD GK| M DF | GK | DF | GK | MU
A DA o | e | S |20, [ <180 | 30| <200 | <230 |<3.05 | <3.05| <305 <320 | <250 | <250 | <3.90 | <3.90 | <390
B, D00 B 23, | 230, | <20 | 330 <370 | <400 | <3580 | <380 | <380 | <400 | <530 | <530 | <530 | <530 | <530
_ _ _ _ 023 | _ 023 | 023 | 023 | 023 | 023 | 023 | 025 | 025 | 025 | 025 | 025
T =085 | =080 | =120 | =115 | =120 | ;51 | =120 | 4501 | /01 | +/01 | +-01 | +-01 | +-01 | +-04 | +-01 | +-01 | +-01 | +-01
Ko - - - - - | <200 [757 l<200 | <2501<150.] <2.00 | <250 | <320 | <200 | <250 | <200 | <250 | <350
W 8.00 8.00 800 | 800 | 8.00 | 800 | 800 | 800 | 800 | 800 800 | 800 | 800 | 1200 | 12.00 | 1200 | 1200 | 12.00
+/0.30 | +/-0.30 | +-0.30 | +/-0.30 | +/-0.30 | +/0.30 | +/-0.30 | +/-0.30 | +/-0.30 | +/-0.30 | +/-0.30 | +/-0.30 | +/0.30 | +/-0.30 | +/-0.30 | +/0.30 | +/-0.30 | +/-0.30
P .00 .00 400 | 4.00 | 4.00 ] 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 4.00 | 400 | 4.00 | 400 | 4.00
o +/0.10 | +/0.10 | +/0.10 | +/0.10 | +/-0.10 | %010 | +/-0.10 | +/-0.10 | +/-0.10 | +/-0.10 | +/-0.10 | +/-0.10| +/0.10 | +/-0.10 | +/-0.10 | +/0.10 | +/0.10 | +/-0.10
10xP 40.00 | 40.00 | 40.00 | 40.00 | 40,00 | 40,00 | 40.00 | 4000 | 40.00 | 40.00 | 40,00 | 40.00 | 40.00 | 40.00 | 4000 | 40.00 | 40.00 | 40.00
XPo | 1010 | 4010 | +/-0.20 | +/0.20 | +:0:20.| +/-0.20 | +/-0.20 | +/-0.20 | +/-0.20 | +/0.20 | +/-0.20|4/-0.20 | +/-0.20 | +/0.20 | +/-0.20 | +/-0.20 | +/-0.20 | +/-0.20
P 2.00 2.00 400 | 4.00 | 400 | 400 | 400 | 400 | 400 | 4.00 | 4.00 | 400 | 400 | 4.00 | 400 | 8.0 | 800 | 8.00
1 +/0.05 | +-0.05 | +-0.10 | +/0.10 | +/-0.10 | +/0.10 | +/0.10 | +/-0.10 | +/-0.10 | +/-0.10 | +/-0.10 | #/-0.10 | +/0.10 | +/-0.10 | +/-0.10 | +/0.10 | +/0.10 | +/-0.10
P 2.00 2.00 200 | 2.00 | 200 | 200 | 2.00 | 2.00 | 200 | 200 | 200 | 200 | 200 | 200 | 2.00 | 2.00 | 2.00 | 2.00
2 4005 | +/0.05 | +/-0.05 | +-0.05 | +/-0.05 | 4/-0.05 | +-0.05 | +/-0.05 | +/-0.05 | +/-0.05 | 4/-0.05 | +/-0.05 | +/-0.05| +/-0.10 | +/-0.10 | +/-0.10 | +/-0.10 | +/-0.10
D 750 750 T50 | 150 | 150 | 150 | 1501 150 1.50 | 1.50 | 1.50 | 1.50 | 1.50 | 1.50 | 150 | 150 | 150 | 1.50
o +0.1/-0 | +0.1/-0 | 4010 | +0.1/-0 | +01/-0 | 404/-0 | +0.1/-0 | +0.1/-0 | $04/-0°| 40.1/-0| +04/-0| +0.1/-0| +0.1/-0| +0.1/-0 | +0.1/-0 | +0.1/-0 | +0.1/-0 | +0.1/-0
D - - - - ] 1.00 - 100 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.50 | 150 | 150 | 150 | 1.50
1 +0.10 010 | 4010 | £/-0.907 +/-0.10 | +/-0.10.1+/-0.10| +/0.10 | +/-0.10 | +/-0.10 | +/-0.10 | +/-0.10
E 75 775 T75 | 175 475 | 1.5 | 175 | 175 | 175 | 1.75 | 1756 | 1251 1.75 | 1.95 | 1.45 | 145 | 175 | 1.75
+010 | 4010 | +/-0.10 | +-0.10 | %010 | 4/-010 | +/0.10 | +/0.10 | +/-0.10 | +/-0.10 | +/-0.10 | +/:0:40" +/-0.10| +/-0.10 | +/0.10 | +/-0.10 | +/0.10 | +/-0.10
F 350 3.50 350 | 350 | 350 | 350 | 350 | 3.50 | 350 | 350 | 350 | 350 ] 350 | 550 | 550 | 550 | 550 | 550
+-005 | +0.05 | +-0.05 | +-0.05 | £/-0.05  +/-0.05 | +/-0.05 | +/-0.05 | +/-0.05 | +/-0.05 +/-0.05 | -0.05 | +/-0.05| +/-0.10 | +/-0.10 | +/-0.10 | +/0.10 | +/-0.10

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

Reel size 7" 10” 13” 7’

¢ 13.040.5 13.040.5 13.040.5 13.040.5

' 10.0+1.5 10.0+1.5 10.0+1.5 12.4+2.0/-0
A 178.0+2.0 250.0+2.0 330.0+2.0 178.0+2.0
N 60.0+1.0/-0 50 min 50 min 60.0+1.0/-0

Fig. 4 The dimension of reel

@ Peeling force (EIA-481)

Peel-off force should be in the range of 10 grams to 100 grams at a peel-off speed of 300+10 mm/min.

Q

S0 0 0 DD DLOB-5rT]
o o O O

165°~180°
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@ Example of customer label
a. Customer name
b. WTC order series and item number

®
@ SINCERA @
. mTECH. CORP. c. Customer P/O

h«l__NECCOQ DATE : 02/08/21 e d. Customer P/N
¢ wf__40025123-10 m

. |e. Description of product
PO : WKO-010-02-1 ™ P P

4 «—pN : NZCH JO103KT saosnio ———> & |f- Quantity
¢ *+T—0603 X7R 10nF +10% 50V g. Bar code including quantity & WTC P/N or customer
Per Al a00pbs ! h. WTC P/N
< o e
jp +—0603B103K500CT 4000 ROCO1 :
j- Order bar code including series and item numbers
*Customized label is available upon request k. Serial number of label

@ Constructions

No. Name NPO, X7R, X5R

©) Ceramic material CaZrO; based BaTiO3 based

@ Inner electrode Ni

® Inner layer Cu

@ Termination Middle layer Ni

® Outer layer Sn (Matt) Fig. 5 The construction of MLCC

@ Storage and handling conditions

(1) To store products at 5 to 40°C ambient temperature and 20 to 70%. related humidity conditions; MSL Level 1.
(2) The product is recommended to be used within one year after shipment. Check solderability in case of shelf life
extension is needed.
Cautions:
a. The corrosive gas reacts on the terminal electrodes of capacitors, and results in the poor solderability.
Do not store the capacitors in the ambience of corrosive gas (e.g., hydrogen sulfide, sulfur dioxide,
chlorine, ammonia gas etc.)
b. In corrosive atmosphere, solderability might be degraded, and silver migration might occur to cause low
reliability.
c. Due to the dewing by rapid humidity change, or the photochemical change of the terminal electrode by
direct sunlight,the solderability and electrical performance may deteriorate. Do not store capacitors under
direct sunlight or dewing condition. To store products on the shelf and avoid exposure to moisture.
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@ Recommended soldering conditions

The lead-free termination MLCCs are not only to be used on SMT against lead-free solder paste, but also suitable
against lead-containing solder paste. If the optimized solder joint is requested, increasing soldering time, temperature and
concentration of N2 within oven are recommended.

e : . 3 3 g | ,
E25] i 1=~~~ max.rampuprate=3°Cls """ AR N S’ 2696 | —
. max. ramp down rate = 6°C/s 1 i Q 250
o : - ; : o N
i i | i H i
200 o D N TR H W T w0 ; \
[y i | i i @ 150 °C/sec max| ff |
§ | | E’ Natural
= | i i i 2 150 ‘ Cogling
& | i ) | 120C ‘ \
] S L L L ELE EEEL T it i 1o . F \
! ! 100 / T \
i For SnAgCu series solder paste 50 // ! \
25 - |
30 sec min Time !
w1205 | L 60-150 sec J ’ Time
<100 sec 3-5sec Over 60 sec
480 sec max. to Peak J r s B g T
Fig. 6 Recommended reflow soldering profile for SMT process Fig. 7 Recommended wave soldering profile for SMT process
with SnAgCu series solder paste. with SnAgCu series solder.
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