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MULTILAYER CERAMIC CAPACITORS
General Purpose Series (4V to 100V)
0201 to 1812 Sizes

NPO, X7R, X6S, X7S'& X5R Dielectrics
Halogen Free & RoHS Compliance
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1. DESCRIPTION

MLCC consists of a conducting material and electrodes. To manufacture a chip-type SMT and achieve miniaturization, high

density and high efficiency, ceramic condensers are used.
WTC’s MLCC is made by NP0, X7R, X6S, X7S and X5R dielectric material and which provides product with high electrical

precision, stability and reliability.

2. FEATURES 3. APPLICATIONS
a. Awide selection of sizes is available (0201 to 1812). a. For general digital circuit.
b. High capacitance in given case size. b. For power supply bypass capacitors.
c. Capacitor with lead-free termination (pure Tin). c. For consumer electronics.
d. For telecommunication.

4. HOW TO ORDER

Size Dielectric Capacitance Tolerance Rated voltage Termination Packaging style
Inch (mm) N=NPO Two significant A=10.05pF Two significant C=Cu/Ni/Sn T=7"reeled
0201 (0603) (CO0G) digits followed by |B=+0.1pF digits followed by G=13" reeled
0402 (1005) B=X7R no. of zeros. And |C=+0.25pF no. of zeros. And
0603 (1608) F=Y5V R is in place of D=+0.5pF R.is in place of
0805 (2012) X=X5R decimal point. F=%1% decimal point.
1206 (3216) S$=X6S G=+2%
1210 (3225) A=X7S eg.: J=15% 4R0=4 VDC
1812 (4532) OR5=0.5pF K=£10% 6R3=6.3 VDC
1R0=1.0pF M=+20% 100=10 VDC
104=10x10* 160=16 VDC
=100nF 250=25 VDC
350=35 VDC
500=50 VDC
101=100 VDC
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5. EXTERNAL DIMENSIONS

,ncﬁi(z;m) ‘ L (mm) W (mm) ‘ T (mm)Symbol | $OIG€MNG |y (mm)
01R5 (0402) 0.4+0.02 0.2+0.02 0.2+0.02 V R 0.10+0.03
0.6+0.03 0.3+0.03 0.34+0.03
0.15+0.05
0201 (0603) 0.6+0.05% 0.3+0.05% 0.3+0.05% L R
0.6+0.09% 0.3+0.09% 0.3+0.09% 0.15+0.1/-0.05
0.50+0.05 N R
1.00£0.05 0.50+0.05
0.50+0.02/-0.05 | Q R 0.25
0402 (1005)
1.00£0.20 0.50+0.20 0.5+0.20 R +0.05/-0.10
1.00+0.15% 0.50£0.15% 0.5+0.15%
1 1.60£0.10 0.80+0.10 0.80+0.07 S R/W
1 1 050010 | H | R/W
- 0603 (1608) |1.60+0.15/-0.10/0.80+0.15/-0.10 0.80+0.10 B 0.40+0.15
0.80+0.15/-0.10 R/W
X
o 1.60+0.20% 0.80+0.20*! 0.8+0.20%"
- -, 0.50+0.10 H R/W
Ms Ms 0.60+0.10 | A | R/W
2.00£0.15 1.25+0.10
Fig. 1 The outline of MLCC 0805 (2012) 0.80£0.10 B R/W 0.50+0.20
1.25+0.10 D R
0.85+0.10 T R/W
2.00£0.20 1:25+0.20
1.25+0.20 [ R
0.80+0.10 B R/W
3.20+0.15 0.95+0.10 C R
1.60£0.15
1.25+0.10 D R
0.60+0.20
1206 (3216) 1.15£0.15 J R D
3.2020.20 1.60+0.20 G R (0.5£0.25)
1.60£0.20
0.85+0.10 T R/W
3.20+0.30/-0.1
33040 30/-0.1% 1.60+0.30/-0.10| 1.60+0.30/-0.10 | P R
0.95+0.10 C R
3.20£0.30 2.50+0.20 0.85+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 2.50+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
4.5040.40 1.40£0.15 F R 0.75+0.25
1808 (4520 2.03+0.25
( ) (4.5+0.5/-0.3)** 1.60+0.20 G R (0.5£0.25)***
2.00+0.20 K R
1.25+0.10 D R
4.50£0.40 3.20+0.30 1.60+0.20 G R 0.75:0.95
1812 (4532 R 2.00£0.20 K R o
( ) (4.5+0.5/-0.3)** (0.5£0.25)***
2.50+0.30 M R
3.20+0.40
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=10uF or 0603(=6.3V)/Cap=4.7uF or 0603(>10V)/Cap>1uF products,
Excluding 0603X225(16V&25V),06035225(6.3V&16V),0603X475(6.3V&16V),0603S475(4V&6.3V).
#2: For 0201/ 0.1uF < Cap < 0.68uF products, Excluding 0201X334~474(<6.3V) & 0201X224(=10V).
#3: For 0201X334(16V&25V), 0201/Cap=0.68F products, Excluding 0201X105*6R3=>(L:0.6+0.05,W:0.30.05,T:0.30.05).
#4: For 1210(200V&250V)/Cap>0.47uF products.
#5: For 1206(100V)/Cap =1.2uF products.
#6: For 0402X475M6R3CT products.
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6. GENERAL ELECTRICAL DATA

Dielectric NPO X7R X5R X6S X7S
Size 0201, 0402, 0603, 0805, 1206, 1210, 1812
Capacitance range* 0.1pF to 0.1pF 100pF to 47uF | 100pF to 220uF | 0.1uF to 100uF | 0.1pF to 100uF
Caps<5pF#!:
A (+0.05pF), B (+0.1pF), J (£5%)
C (£0.25pF) +5%), o o .
Capacitance tolerance** 5pF<Cap<10pF: K (£10%) K (£10%), K (£10%), K (x10%),
C (x0.25pF), D (x0.5pF) M (+20%) M (+20%) M (£20%)
Cap=10pF: M (+20%)
F (x1%), G (#2%),
J (#5%), K (x10%)
Rated voltage (WVDC) 10V, 16V, 25V, 50V,100V 4V,6.3V, 10V, 16V, 25V, 35V,50V, 100V
Operating temperature -55to +125°C -55to +85°C | -55t0 +105°C | -55to +125°C
Capacitance characteristic +30ppm *15% +15% +22% +22%
Termination Ni/Sn (lead-free termination)

#1: NPO, 0.1pF product only provide B tolerance; 0603NOR3/0R4 provide B&C tolerance.

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

X7R/X6S/X5R/X7S: Please refer to page 13 “Reliability test conditions and requirements” for detail.
** Preconditioning for Class Il MLCC: Perform a heat treatment at 150+10°C for 1 hour and then leave in ambient condition for 24+2 hours

before measurement.
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7. CAPACITANCE RANGE

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

RATED VOLTAGE
(VvDC)

0.1pF (OR1)| L L L L L N N | N|N
0.2pF (0R2)| L L L L L N N | N|N

0.3pF (OR3)| L L L L L N N | N | N S S| S S

0.4pF (OR4)| L L L L L N N | N | N S S| S S
0.5pF (OR5)| L L L L L N NI N|N/|N S S|S S|S|A A A|JA A
0.6pF (OR6)| L L L L L N NI N| NN S S|S8S S|S|A A A|A A
0.7pF (OR7)| L L L L L N NI N|N/|N S S|S S|S|A A A|A A
0.8pF (OR8)| L L L L L N NI N| NN S S|S8 S|S|A A A|A A
0.9pF (OR9)| L L L L L N NI N|N/|N S S|S S|S|A A A|JA A
1.0pF (1R0)| L L L L L N N NI N /N S S§|8 S|S|A A A|A A
1.2pF (1R2)| L L L L L N NI N| NN S S|S8S S|S|A A A|A A
1.5pF (1R5)| L L L L L N NI N|N/|N S S|S S|S|A A A|JA A
1.8pF (1R8)| L L L L L N NI  N| NN S S|S8S S|S|A A A|A A
2.0pF (2R0)| L L L L L N NI N|N/|N S S|S S|S|A A A|A A
2.2pF (2R2)| L L L L L N NI N| NN S S|S8 S|S|A A A|A A
2.7pF (2R7)| L L L L L N N | N|NJN S S|S S|S|A A A|A A
3.0pF (3RO)| L L L L L N NI N|N/|N S S|S S|S|A A A|A A
3.3pF (3R3)| L L L L L N NI N| NN S S|S8S S|S|A A A|A A
3.9pF (3R9)| L L L L L N NI N|N/|N S S|S S|S|A A A|A A
4.0pF (4R0)| L L L L L N NI N| NN S S|S8 S|S|A A A|A A
4.7pF (4R7)| L L L L L N NI N|N/|N S S|S S|S|A A A|JA A
5.0pF (5R0)| L L L L L N N N|N/|N S S|S8S S|S|A A A|A A
5.6pF (5R6)| L L L L L N N N| N/ N S S|S8 S|S|A A A|A A
6.0pF (6RO)| L L L L L N NANTN|IN|]S S| S S|S[|[A A|JA A|A
6.8pF (6R8)| L L L L L N INTITNJINI NJfITS S|S S| S|A AIA A|lA
7.0pF (7R0)| L L L L L N.M NOPN N N[ S S | S S| S|TA ATAATA
8.0pF (8RO)| L L L L L NN IN|NI N|[S S|S S|S|A A A A|lA
8.2pF (8R2)| L L L L L N N/ N|NI N|[S S|S S|S|A Al A AlA
9.0pF (9R0)| L L L L LN N|N/ N|N|]S S8 S| S[|[A A|A A|A
10pF (100)| L L L L U/ N N/ N|N/ NS S§9S S| S|]A A A A lA
12pF (120)| L L L L L N NI NJ|N/|N S S|S S|S|A A A|JA A
15pF (150)| L L L L LN NJ|N|N/J|N S §S§|S8S S|S|A A A|A A
g 18pF (180)| L L L L LN NN+ N|IN|]S S S S| S[|[A A|A A|A
£ 22pF (220)| L L L L LIN NN "N|JN|]S S S S| S[|[A A|A| A|A
= 27pF (270)| L L L L LN _N/|NINJ|N S §S|S8S S|S|A A A|A A
8 33pF (330)| L L L L LIN N|INJ|NIJN S S |'S S|S|A A A|JA A
o 39pF (390)| L L L L LN NJ|N|N/J|N S S§|-8S S|S|A A A|A A
o 47pF (470)| L L L L L N N|NJ|N/|N S S| S S|S|A A A|JA A
56pF (560)| L L L L L N NI N|N|N[S S48 S|S|A A A A|lA
68pF (680)| L L L L LfN N|N/ N|N|]S S+S S| S[|[A A|AI A|A
82pF (820)| L L L L L N N  N|N/ N[S S|{S S|S|A A A A lA
100pF (101)| L L L L L N N/  N|/N/ NS - S|]S S| S|]A Al A A lA
120pF (121)| L L L L L NN I N|N NfS.S|S S|S|A A A A lA
150pF (151)| L L L L L NZUNg N TN NS S| S S| S|TA AITAIAIA
180pF (181)| L L L L L N O NANGINGf NS 81 S S| S|A A|JATAL|A
220pF (221)] L L L L L N N|N/ 'N|IN|]S S S S|S[|[A A|A| A|A
270pF (271)| L L L N N | N|N S S|S8 S|S|A A A|A A
330pF (331)| L L L N N | N| N S S|SsS S|S|A A A|A A
390pF (391)| L L L N N | N | N S S§S|S8 S |S|B B/ B | B | B
470pF (471)| L L L N N | N|N S S|SsS S|Ss|B B/ B|B | B
560pF (561)| L L L N N | N | N S S| S8 S |S|B B/ B | B | B
680pF (681)| L L L N N | N | N S S|S S |S|B B/ B | B | B
820pF (821) L N N | N| N S S|SsS S |SsS|B B/ B|B | B
1,000pF (102) L N N N /| N S S|S8S S |Ss|B B/ B|B | B
1,200pF (122) X X | X X | X | B B/ B | B | B
1,500pF (152) X | X | X X | X |[B B/ B | B | B
1,800pF (182) X X | X X | X | B B/ B|B | B
2,200pF (222) X | X | X X | X|[B B | B|B | B
2,700pF (272) X | X | X X | X|[D D|D|D|D
3,300pF (332) X X | X X | X|D D|D|D|D
3,900pF (392) X | X | X X | X|[D D|D|D|D
4,700pF (472) X X | X X | X|Db D|D|D|D
5,600pF (562) X | X | X X | X|[D D|D|D|D
6,800pF (682) X X | X X | X|D D|D|D|D
8,200pF (822) X X | X X | X|Db D|D|D|D
0.010uF (103) X X | X X | XD D|D|D|D
0.012uF (123) D D|D | D|D
0.015uF (153) D D | D D|D
0.018uF (183) D D|D | D|D
0.022uF (223) D D| D | D|D

1. The letter in cell is expressed the symbol of product thickness.
2. The letter in cell with “ * ” mark is expressed capacitance tolerance “J” (£5%) only.
3. For more information about products with special capacitance or other data, please contact WTC local representative.
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7-1. NPO Dielectric 1206, 1210, 1812 Sizes
DIELECTRIC NPO
SIZE 1206 1210 1812

RATED VOLTAGE
(VvDC)

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)

25 50 100 10 16 25 50 100 16 | 25 | 50 | 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)

Capacitance

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)

0.1pF (104)

R i incanvinvi wlieh@NiveRivea{veRivsRiveliosRisoRiveRlvsy (veivsRiveRiveRiveRiosRiveRiveRiveR{veRlosRivel o AlveRiosRivsRivcRlvsRiveRiveRiveRiosRiveRioe] lvsRiveRivsRiveRiveR{veRivsRiveRocRlvsH{veRivs]

F I irliviiv](elelelelelolelel ol elelel el ol el ol ool elelolele]l el elolelelolelololeoleolele]
XA R|R AR OQOEOOOOOOOOOO0OOIDOOOI0O000O0ORINAROOIOOOIOOINIOIn
F I YEiviiv](elelelelelolelelelelol el elolelelolololiolelolele] eleleleleloleleololeoleolele]
F I YEviiv](elelelelelolelelelel ol el eloleliol ool ololelolele] elelolelelolelolololeolele]
F Y iEviiv](elelelelelolelel ool ol el el ol elol ool ol elelolele] elelolelelolelololeololele]

pelnvAnvinvinciinviinciinvineiinvinvinvliolwl{@RvshveRlvsRiveRiveRiveRiosRiveRioe] (vshveRivsRiveRivsR{veRiocRivsRiocRivsRiveRivch [veliocR{veRiocRiveRiveRivvRiveRivsH{veRivcRivel {ovRivshiveRlusH{veRlvcR{veRivcR{velioeRivshive)
pelnvAnvinvinciinviinciinvinelinvinvinvlioliwi{@RvshiveRlvsRiveRiveRiveliosRiveRioc] lvshveRivsRiveRivsR{veRiocRivsRiocRivsRiveRivch [valiocR{veRiocRiveRiveRivvRiveRivsH{veRivcRivel {ovRlvshiveRlusH{veRlvcR{veRivcR{veliveRivshivs)
pelnvAnvinvinciinviinciinvinelinvinvinviioliwM{@RvshiveRlvsRiveRiveRiveRiosRiveRioc] vshveRissRiocl{vsh{veRiocRivsRlocRicsRiveRlvch [veliocR{veRiovRiveRiveRivvRiveRivsH{veRivcRivel {oeRlushiveRlusH{veRlvcR{veRivcR{velioeRivshivs)
pe i AinvinvinciinciinviinvinciinvinvinvlioloN{@NvsalveRlvsRiveRiveRiveRiosAivsivelvsRiveRlosRiveRivosRiveRiveRiveRivclesRiveRlvsh (e fivsR{veRiovRiveRiveRiveRiveRivsA{veRivsRivel veRivsRiveRlvsA{veRlvsR{veRiveRiveRiveRiveRive)

Y v]iv]{vliviiv]iv] vlivlivliv]vlivlvlvlivlivivliv] vilvlvlivlvlivlvlivlvlivlv]iv] vllvlvlvlvlivlvlvlwlivlvliv] w)
N EdIv]iv]ivliviiv]iv] vlilvlivlivlvlivlivlvlvlivivliv] vilvlvlivlvlivlvlivivlivlv]liv] vilvlvlvlvlivlvlvlvlivlvliv] w)
I EdEdviiviivliviiv]iiv] vllvliviiviivliviiviivlivlivivliv] vllvlvliviivlivlviiviivlivliviiv] vllvlviiviivllvlvlvivllvlvliv] w)
I Ed Y v]liv]ivliviiv]liv] vlilvllvlivlvlivlivlvlivlivivliv] vilvlvlivlvlivlvlivivlivlv]iv] vllvlvlvlvlivlivlvlwlivlvliv] w)

1. The letter in cell is expressed the symbol of product thickness.
2. The letter in cell with “ * ” mark is expressed capacitance tolerance “J” (£5%) only.
3. For more information about products with special capacitance or other data, please contact WTC local representative.
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7-2. X7R Dielectric 0201, 0402, 0603, 0805 Sizes
DIELECTRIC
SIZE

RATED VOLTAGE
(VDC)
100pF (101)
120pF (121)
150pF (151)
180pF (181)
220pF (221)
270pF (271)
330pF (331)
390pF (391)
470pF (471)
560pF (561)
680pF (681)
820pF (821)
1,000pF (102)
1,200pF (122)
1,500pF (152)
1,800pF (182)
2,200pF (222)
2,700pF (272)
3,300pF (332)
3,900pF (392)
4,700pF (472)
5,600pF (562)
6,800pF (682)
8,200pF (822)
0.010pF (103)
0.012uF (123)
0.015uF (153)
0.018uF (183)
0.022pF (223) L | L N
0.027uF (273)
0.033uF (333)
0.039uF (393)
0.047uF (473)
0.056uF (563)
0.068uF (683)
0.082uF (823)
0.10pF (104) N
0.12uF (124)
0.15uF (154)
0.18uF (184)
0.22uF (224) N| NI NIN
0.27uF (274)
0.33uF (334) N | N
0.39uF (394)
0.47uF (474) N | N
0.56uF (564)
0.68uF (684)
0.82uF (824)
1.0pF (105) N
1.5uF (155)
2.21F (225)
3.3uF (335)
4.7uF (475) X | X | I |1
6.8uF (685)
10uF (106) | ||
22uF (226)
1. The letter in cell is expressed the symbol of product thickness.
2. The letter in cell with “ * ” mark is expressed product not in 10% (code “K”) tolerance.
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XIXIXXIXIXXNnOnwnownhunuonwnonwowwnwnwmwnomnonmnownowmnownwmwonwonowonowwn
XIXIXIXIXIXIXIXXIXXIXONOOnowwnwnwuwnwnononmnownowownwmwonwonowonown

=z

XXX XXX X X|0®nOn (nwnowmonwhnannunmhnnnnnnnnnn(nonnnnnnonnnnnn
X
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XIXIXIX XX XX nhnnnowwowonownnononwmwonomownownowowowownononninnnnononnnnnnnn
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7-2. X7R Dielectric 1206, 1210, 1812 Sizes
DIELECTRIC

RATED VOLTAGE
(VvDC)
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)
0.022uF (223)
0.027yF (273)
0.033uF (333)
0.039uF (393)
0.047yF (473)
0.056uF (563)
0.068uF (683)
0.082yF (823)
0.10pF (104)
0.12uF (124)
0.15uF (154)
0.18uF (184)
0.22uF (224)
0.27yF (274)
0.33uF (334)
0.39uF (394)
0.47yF (474)
0.56uF (564)
0.68uF (684)
0.82uF (824)
1.0uF (105)
1.5uF (155)] J
2.2pF (225)| J
3.3uF (335)
4.7uF (475)| P
6.8uF (685)
10uF (106)| P
22yF (226)| P
47yF (476) M
100yF (107)

6.3 16 | 25 | 35| 50 {100 10

Capacitance

T(O|T|TOOOOOO® 0|0 0 W/ | o o oot o W o oo to|to| | 0o|0o|o|to||m|0 W 0| | w

vlivliviivielelelelielolelo] elolelelololeloleloleolelololololololeolelolololelle]

S XIAXXXXUUUUUUU|UUUUUU0U0UUU0U|U0U/0O0U 0000000 O0O|O

e Rl B e (o e e e N (@ N (@M (@R (@R (@ R(@N{vel loeA{veAlocRivsRveRlvsRiveRlvsH{usRivcRiveNioc] [sshosRlusH{veRlucR{veRivocRiveRiosRivsHiveRlush [veRivsRiveRivcRivsRios Rlush{vsRlusR{veRlus]
o

e Rl B (o (e e e e N (@ N (@M (@R (@R (@ R(@N{vel loeA{veAlocRivsRveRlvsRiveRlvsH{usRivcRlveioc] [ssRvsRlusH{veRlueR{veRivocRiveRiosRivsHveRlush [veRivsRiveRivcRivsRios Rlush{vsRlusR{veRlus]
o RinvRinv i) (SO {S{SN [SSY (SIS (@ )@ N (@ N (@@ {vel (v Alve Ao RiveRiveRiveRiveRlvs AlvsRivsRiveNioc] [voRiveRlvsA{veRlvsR{veRivovRiveRivsRiveNiveRlvsh [veRlvsRiveRiveRiveRivs RlvsAvcRlvsR{veRlvs]
peinvinvinviinvinvinvinvinciviioMol@N @R @Rve] lvehiosiiveRiveRiveRlveRiveRlvsR{vsRiosRiveRicel voRiveRivsA{veRlvsR{veRiveRiveRivsRiveNiveRivsh [veRivsRiveiveRiveRivsRlvsA{ocRlvsR{veRlvs]

ki (@lol(olielivlivlivliololelelieliololel (el eleloleleoleolololeleol el elololelolelololololeole] @)
F(@lol(oli=livlivlivliololelelesololelolelelolelololololelolel eloliolelolelololololeole] @)
< HEEEEAEEElviiviisieolelelellel ol olol ol ol ol ol eloleolollel ol olol ol oleololololololel )
< SEXRXXEZEEEZEOOOOOOI0OO0O00000000NO000O0DNMDININININIn
S EREXR|R XX U0 U000 0U000U|000|00000|000|00|000|0O0|0

T
T

K

SEEEXROOUUOUOO0UUU 0000000000000 00|0000000O0|00 0000000
SEEEEXR®UOUUU U/ UUU/UUUUU 00U 000|000 0U000U0|0O00 000000
SEEEEXR®UOUUU U/ UUU/UUUUU 00U 000|000 0U000U0|0O00 000000

u|v
T|o
ZEX
<X
<X

1. The letter in cell is expressed the symbol of product thickness.
2. The letter in cell with “ * ” mark is expressed product not in 10% (code “K”) tolerance.
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7-3. X5R Dielectric 0201, 0402, 0603, 0805, 1206, 1210 Sizes

Dielectric

Size

Rated Voltage (VDC) 6.3 b . 16 | 25 | 35 | 50
100pF (101)
150pF (151)
220pF (221)
330pF (331)
470pF (471)
680pF (681)
820pF (821)

1,000pF (102)

1,500pF (152)

2,200pF (222)

2,700pF (272)

3,300pF (332)

4,700pF (472)

6,800pF (682)

0.010puF (103)

0.015uF (153)

0.022uF (223)

0.033uF (333)

0.047uF (473)

0.068uF (683)

0.082uF (823)
0.10uF (104)
0.15uF (154)
0.22uF (224)
0.33uF (334)
0.47uF (474)
0.68uF (684)
0.82uF (824)
1.0uF (105)] L L* L*
1.5uF (155)
2.2uF (225)| L* L* N. N | E . E
3.3uF (335)
4.7uF (475) E svEr¢nER
6.8uF (685)

10uF (106) E* | E* E* X | X
22uF (226) E* | E* X | X
47uF (476) X | X*

| | | i i i

| | s o s | | e | | Y Y | |
|t | | | | | | | | | Y Y | |

Capacitance
-\ |\r|C-

|l el el | el
mmmZ|ZZ|Z

,_
-
-
-

-
-
-
-
ZZ2Z2ZZ2Z2Z2Z2

zZ\z2zz|Z
pd
pd

,_
-
ZZz\ZzZzzZz|IZZZ22

ZzZzZ2zZzzZzIZ2Z2 22

XXX XX |X
XXX XX |X

XX XXX XX XX [ X
x
x
x

pz4
pz4
pz4
pz4
m
XX XXX XX XX [ X

> Ix

Dielectric

Size
Rated Voltage (VDC)
1.0pF (105)

1.5uF (155) I
2.2uF (225) I
I
I

XX

3.3uF (335)
4.7uF (475)
6.8uF (685)
10uF (106) | | I | I
22uF (226) | I* I* I*
47uF (476) I* I* I*

100uF (107)| I* I*

220uF (227) P*
1. The letter in cell is expressed the symbol of product thickness.
2. The letter in cell with “ * ” mark is expressed product not in 10% (code “K”) tolerance.

—|=—|-lo
T|u|v|o
T|v|u|u|o

——=|=-lo
—=|=-lo
T|O|e e
=

=

=

Capacitance
V0|00 |0| |
Qoo

oo

T
R
gzizl=
gzizl=
=

M*
M* | M*

Ulou|Q|o|o|o|o
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7-5. X6S Dielectric 0201, 0402, 0603, 0805, 1206, 1210 Sizes

Dielectric

Rated Voltage (VDC) 4 (6.3|10|16|25/6.3|10 |16 |25 4 |6.3|10|16 |25 4 |6.3/10|16 |25 /50 6.3/ 10|16 | 25|50 6.3|10 |16 | 25|50
1,000pF (102)

1,500pF (152)
2,200pF (222) L N
2,700pF (272)
3,300pF (332)
4,700pF (472) L
6,800pF (682)
8,200pF (822)
0.010uF (103)
0.015pF (153)
0.022pF (223)
0.033uF (333)
0.047pF (473)
0.068pF (683)
0.082uF (823)
0.10pF (104)
0.15pF (154)
0.22puF (224) L|L* N
0.33uF (334) N
0.47puF (474)| L N
0.68puF (684)
1.0pF (105)(L* | L* N N|N|.E
1.5pF (155)
2.2puF (225) E E|E XX | XX |
3.3uF (335)
4.7uF (475) E E X | X|X|X]|X I |1
6.8uF (685)
10pF (106) E* XE XXX RN
22uF (226) X | X* Padde [ I | I P P P M
47uF (476) [ P MM M
100pF (107) M* | M*
1. The letter in cell is expressed the symbol of product thickness.

[l o o ol Lt L L
[l o o ol Lt L L
[l o o ol Lt L L

Capacitance

T

2. The letter in cell with “ * ” mark is expressed product not in 10% (code “K”) tolerance.

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

Dielectric
Size 0201 0402

50 | 100 6.3
0.1uF (104)] L |

1.0pF (105) E X
1.5uF (155)
2.2uF (225) E | E X
3.3uF (335)
4.7uF (475) X | X |
6.8uF (685)
10pF (106)
22uF (226) pP*
47uF (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 product not in 10% (code “K”) tolerance.

Capacitance
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8. PACKAGING STYLE AND QUANTITY

Paper tape Plastic tape

Thickness (mm)/Symbol

7” reel 13” reel 7” reel 13” reel

0.30+0.03 L 15,000 70,000
0201 (0603) 0.30+0.05 L 15,000 50,000 - -
0.30+0.09 L 15,000 50,000 - -
0.50+0.05 N 10,000 50,000 - -
0402 (1005) 0.50+0.02/-0.05 Q 10,000 50,000 - -
0.50+0.20 E 10,000 - - -
0.50+0.10 H 4,000 - - -
0603 (1608) 0.80+0.07 S 4,000 15,000 - -
0.80+0.15/-0.10 X 4,000 15,000 - -
0.50+0.10 H 4,000 15,000 - -
0.60+0.10 A 4,000 15,000 - -
0.80+0.10 B 4,000 15,000 - -
B () 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) 1.15+0.15 J - - 3,000 10,000
1.25+0.10 D - - 3,000 10,000
1.60+0.20 G - - 2,000 10,000
1.60+0.30/-0.10 P - - 2,000 9,000
0.85+0.10 T - - 3,000 10,000
0.95+0.10 ] - - 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
2.50+0.30 M - - 1,000 6,000
1.25+0.10 D - - 2,000 10,000
1.40+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) 2.00£0.20 K - - 1,000 -
2.50+0.30 M - - 500 3,000
2.80+0.30 U - - 500 -
Unit: pieces
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9. RELIABILITY TEST CONDITIONS AND REQUIREMENTS

Approval Sheet

Q/ D.F.
(Dissipation
Factor)

*Class I: (NPO)

<1000pF, 1.0+0.2Vrms » 1MHz+10%
>1000pF, 1.0+0.2Vrms » 1KHz+10%
Class II: (X7R, X7E, X6S, X5R,X7S)
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:

0603/475(6.3V)

X5R*!:

02012224 (6.3V,10V,16V),

04022475 (6.3V,16V), 04022225(10V),
0603=106 (6.3V)

TT18X=475(10V), TT15X series

X6S:

0201/474(4V),0201>104 (6.3V,10V),
04022225 (6.3V),

0402/475 (10V), 0603/106 (6.3V),
X7S:

0402/225(6.3V)

#1 Excluding
X5R/0201/105(6.3V);225(10V);224(16V),
0402X475M6R3, 0402X106M100
(1.0£0.2Vrms > 1KHz+10%)

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

No. Item Test Condition Requirements
4. |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.

NPO: Cap230pF, Q=1000; Cap<30pF,Q2400+20C

X7R:
R\f’gfd D.F.< Exception of D.F. <
=3% |[1206=0.47uF
100y leose, [E3:5% [1812=470F: 182524 7,F 222024 7F:22254 7yF
= =< =5% _ |0603=0.068uF; 0805>0.1pF; 1206 = 14F; 1210=2.24F;
=10% 0805 > 0.224F; 1210=3.3uF
=3% _ |0201(50V); 0603 =0.047F; 0805= 0.18QF; 1206=0.47uF
=3.56% |1812= 4.7uF;182554.7)F ;222024 7TpF 222524 7pF
ipov  |=2.5% [=5% [0201=0.01uF; 040220.012QF; 1210=3.3uF
—10% [|0402>0.0474F; 0603>0.14F; 0805/X7R>0.47WF;
= 1206>2.2pF; 1210 > 10pF
B5V [=3.5% [=10% |0603= 1yF; 080522.2pF; 1206 = 2.24F; 1210 = 10uF
=5% _ |0201=0.014F; 0805= 14F; 1210=10pF
~7% _ |0603=0.33uF
R5V  [=35% |, [0201=0.14F; 0402=0.0564F; 0603=0.474F;
= 0805 > 2.2uF; 1206 >4.7uF; 1210 = 22uF
= 12.5%]0402=0.33uF
5%  |0201=0.014F; 0402=0.033¢F; 0603 =0.154F;
ov  l=3s% 2 0805 >0.68yF; 1206 >2.2uF; 1210 =4.7yF
= 0% 0201/X7R = 0.022)/F; 0402 = 0.15UF;
= 0603>0.47yF; 0805 > 2.2uF; 1206>4.7uF; 1210=22uF
— 10% |0201=0.012F; 0402 = 0150 F; ~ .
v\ l<s% = 0603 >0.33yF; 0805 > 2.2UF; 1206 >2.20F; 1210 22yF
=15% 0201 =0.14F; 0402=1pF
159 |0201=0.1uF; 0402=1y/F; 0603 = 104F;
bav l=10% | 0805= 4.7UF; 1206 =47yF; 1210 = 100uF
=20% [0402=2.20F
v =15% |-
X5R:
Rated In F<  [Exception of D.F. <
3% _ |1206=0.47uF
100V [<2.5% [<5% _ J0603=0.0684F; 0805 > 0.14F; 1206 = 1pF; 1210 =2.20F
10% 0805 > 0.22yF; 1210 = 3.3pF
3% _ [0201(50V); 0603=0.047F; 0805 = 0.18F; 1206 =0.47F
| 5o, [E5% 0201 0.01uF; 0402=0.0124F1210=3 3uF
=< 10% _ |0402=0.047QF; 0603>0.14F; 0805 = 1JF;1206 = 2.24F; 1210=10pF
=12.5%|[1206=10F
[E35% [E10% 0603 1uF; 0805>2.2F; 1206 = 2.20)F; 1210 =10yF
5% _.~J0201=0.014F; 0805 = 1pF
7% . J0603=0.33uF
25V " - <3.5% 10%  |0201>0.01uF; 0402=0.10pF; 0603=0.47yF;
u 0805 > 2.2uF; 1206 >4.7yF; 1210 10uF
[E12.5% [0402=0.33yF :0805=10pF
50, |0201=0.01uF; 0402=0.0334F; 0603=0.15,F;
= 0805 > 0.68)F; 1206=2.2F; 1210=4.7uF
16V 35% |00 0201>0.01uF; 0402= 0.22uF;
& 0603>0.47F; 0805 = 2.2y/F; 1206 >4.7uF; 1210=22yF
[E12.5% 0402 1F;0805=104F
[10% [0201=0.012uF; 0402=0.22yF;
v ks E 0603 =0.33yF; 0805 =2.2UF; 1206 =2.2uF; 1210=22yF; 01RS/X5R
= 12.5% [0805=10F
E15% 0201>0.14F; 0402 = 1F, 0603 = 10uF
[159% |0201>0.14F; 0402=1yF; 0603=104F;
bav [k10% [ 0805 = 4.7uF: 1206 =47uF; 1210 = 100uF
20% |0402=2.2,F — B
V- [<15% E

* "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
Q/ D.F. X6S:
(Dissipation R\?é‘ﬁd D.F< [Exception of D.F. <
Factor) 3% 1206=0.47uF
>100V [£2.5% 5% 0603 =0.068uF;0805>0.1uF;1206 = 1uF;1210=2.2uF
10%  f0805>0.22uF;1210=3.3uF
3% 0201(50V); 0603 =0.047uF; 0805=0.18uF;1206 =0.47uF
Is0v <2 5% 5% 0201=0.01uF;1210=3.3pF
< 10% 04025;0.012uF;0603>0.1|.|F; 0805=1pF;
~ 1206 =2.2uF;1210 = 10uF
35V E53.5% 10% 0603 =1uF;080522.2uF;1206 =2.2uF;1210=10uF
5% 0201 =0.01uF;0805=1uF;1210 =10uF
E7% 0603 =0.33puF
25V <3.5% 10% 0201 =0.1uF; 0402=0.10pF;0603 =0.47F;
— 0805%2.2}1F; 1206%4.7pF;1210§22pF
E‘12.5% 0402 =0.33pF;0805=10uF
5% 0201 E:>0.01uF;040220.033uF;069320.15uF;
~ 0805 =0.68pF;1206 =2.2uF;1210=4.7uF
16V <3.5% <10% 0201=0.1uF; 0402 =0.22uF;
— 0603>0.47pF; 0805%2.2uF;1206%4.7uF;1210§22uF
E‘12.5% 0402=1pF;0805=10uF
<10% 0201 \;0.012uF;0402\20.22uF; i
oV 59, ~ 0603%0.33uF; 0805%2.2uF;1206%2.2uF;1210%22uF
= 12.5% {0805=10uF
E15% 0201>0.1uF; 0402=1uF
< 15% 0201;0.1uF;040220.47uF; 060\321OMF;
B.3vV  [£10% [ 0805%4.7uF;1206%47uF; 1210%100uF
20% — J0402=>2.2uF
4V K15% E
X7S:
Rated In F<  [Exception of D.F. <
3% 1206=0.47uF
100V [£2.5% 5% 0603 =0.068F;0805>0.1uF;1206 = 1uF;1210=2.2uF
10% [0805>0.22uF;1210=3.3uF
3% 0201(50V); 0603=0.047uF; 0805=0.18uF;1206 =0.47uF
50V <2.5% 5% 0201=0.01uF; 1210=3.3uF
109 - [0402=0.012,1F;0603>0.14F; 0805 = 1uF;
= 1206 =2.2uF;1210 = 10uF
35V E53.5% 10% 0603 = 1uF;080522.2uF;1206 =2.2uF;1210=10uF
5% 0201 =>0.01uF;0805 = 1uF;1210 = 10uF
E7% 0603 =0.33pF
PS5V [£3.5% 10%  [0201=0.1}F;0402=0.10yF;0603 = 0.47yF;
= 080522.2EF; 1206?:>4.7uF;1210§22|.|F
E12.5% 0402=0.33pF
5, 0201 20.01uF;040220.033uF;069320.15uF;
6V 3,59 B 0805=0.68pF;1206 =2.2uF;1210=4.7uF
n L 10% 0201=0.1uF; 0402= 0.22uF; i
- 0603>0.47uF;080522.2EF;1206£4.7uF; 1210%22uF
<10% 0201 E:>0.012uF;0402\20.22uF; i
10V 5% ~ 0603%0.33uF; 0805%2.2uF;1206%2.2uF;1210%22uF
£15% _ [0201=0.1yF; 0402=1uF
< 15% 0201 ;0.1uF;0402;1uF;0603210pF;
ib.3v  [£10% [T 0805%4.7uF; 1206%47uF; 1210%100|.|F
20% f0402=2.2uF
v 5% E
4. |Dielectric * To apply voltage (100V) 250%. * No evidence of damage or flash over during test.
Strength * Duration: 1 to 5 sec.
* Charge and discharge current less than
50mA.

* "Room condition" Temperature: 15 to 35°C, Relative humidity: 25 to 75%, Atmospheric pressure: 86 to 106kPa.
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5. [Insulation

*Test temp.: Room Temperature.

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

Resistance *To apply rated voltage for MAX. 120sec. (Class Il (X7R, X7E, X5R,X6S,X7S,Y5V:)
;|Rated voltage Ig:;';g%’;e
[[T00V: Al X7R
/[F0V:0402>0.011F;060321/F;080521F;120624.7F; 121024.7F
II35V:080522.2F; 1206 = 2.2uF;1210= 10uF
25V:040221F;060322.2pF;080522.2uF;1206210uF;1210210pF 10GQ or
sl Ll sl il H RxC =100 Q-F
16V: 020120.1F,040220.221F;060321F; whichever is
080522.24F;1206210yF; 1210247 uF lsmater.
10V:0201247nF;040220.47uF;060320.47uF;080522.2uF;
120624.7pF;1210247uF
il6.3V ; 4V ; Size=1812
[Rated voltage ':2:;':&?12 -
All X6S items, All X7S items
100V: 121023.3pF
§|%ov: 040220.1pF; 060322.2F; 0805210pF;1206210pF
§|.35V: 060321pF;
iP5V: 0201201 uF; 040222.2uF;0603210pF; 0805210uF;1206222puF RxC =50 Q-F.
16V: 0603210uF; 040221uF; 020120.22uF
10V: 0201>0.1pF; 040221uF; 0603210pF; 0805247uF
[p-3V:020120.14F; 0402=10F; 0603>4.7JF; 0805247 IF; 1206=100F
|4V: 0603222pF; 0805247pF; 12062100uF
6. |Temperature With no electrical load.
Coefficient T.C. Operating Temp [r.c. Capacitance Change
iINPO -55~125°C at 25°C NPO Within +30ppm/°C
X7R -55~125°C at 25°C
a X7R Within +15%
X7S -55 ~125°C at 25°C
- o
X5R 55~ 85°C at 25°C X7S Within +22%
%65 55-105°C 4t 25°C X5R Within £15%
*Before initial measurement (Class Il only): {(X6S Within +22%
To apply de-aging at 150°C.for1hr then
set for 24+2 hrs at room temp.
* Measurement voltage for Class Il:
01005 0201
Cap<0.01pF: 0.5V Cap<0.1uF:1V
Cap>0.01pF: 0.2V 0.1uF=Cap<1pF: 0.2V*
Cap21pF: 0.1V*
*0201B104/6.3V~10V: 0.3V
*0201X104/6.3V~25V: 0.5V
' 0201S104/6.3V~16V: 0.3V
0201X224/10V~25V: 0.5V 0201S224/6.3V: 0.3V
0201X334/474/105-6.3V&10V: 0.3V
0402 0603
Cap<1pF: 1V Cap<1pF: 1V
Cap=1pF: 0.5V**
0402B224-16V: 0.5V 1UF<Cap<4. 7uF: 0.5V
0402B334/474-6.3V&10V: 0.5V 0603X106-10V: 0.5V
0402S334/474-6.3V: 0.5V : e
0402X225/475-6.3V: 0.5V
1uF<Cap<10uF: 0.2V .
**0402B105MBR3V: 0.2V Cap>4.7uF: 0.2V
Cap=10pF: 0.1V
0805 1206/1210
Cap<10uF: 1V Cap<10pF: 1V
Cap=10pF: 0.5V .
0805B475/6.3V~25V: 0.5V 10uF<Cap<100uF: 0.5V
Cap>100pF: 0.2V
. 1206X107-6.3V: 0.2V
Cap>10pF: 0.2V 1206A476-6.3V: 0.1V
1210S107-6.3V: 0.2V
* "Room condition" Temperature: 15 to 35°C, Relative humidity: 25 to 75%, Atmospheric pressure: 86 to 106kPa.
Page 14 of 21 ASC_General Purpose Series May. 2025

Copyright © by Walsin Technology Corporation. | All rights reserved.




PASSIVE SYSTEM ALLIANCE
WALSIN TECHNOLOGY CORPORATION

____________________________________________________________________________________________________________________________________|
Multilayer Ceramic Capacitors

rSA

Approval Sheet

No.

Item

Test Condition

Requirements

7.

(Adhesive Strength
of Termination

* Pressurizing force :
2N (0201) and 5N (<0603) and 10N (>0603)
* Test time: 10%1 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 2442 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.

Soldering Heat

* 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 2412 hrs at room
temp.

*Cap. / DF(Q) / I.R. Measurement to be made after
de-aging at 150°C for 1hrthen set for 2412 hrs at room
temp.

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.
means of the pressurizing rod at a rate of about 1 mm per:* Cap change :
second until the deflection becomes 1 mm and then the | NPO: within +5% or 0.5pF whichever is larger
pressure shall be maintained for 5+1 sec. X7R, X5R, X6S, X7S: within +12.5%
“Before initial measurement (Class Il only): (This capacitance change means the change of capacitance under
To apply de-aging at 150°C for 1hr then set for 24£2 hrs 15,0 ified flexure of substrate from the capacitance measured before the
at room temp. test.)
* Measurement to be made after keeping at room temp. ’
for 24+2 hrs.
11. |Resistance to * Solder temperature: 260+5°C * No remarkable damage.

* Cap change:
NPO: within +2.5% or 0.25pF whichever is larger
X7R, X5R, X6S, X7S: within £7.5%
* Q/D.F., I.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 3043
2 |Room temp: 2~3
3 |Max. operating'temp. +3/-0  |30+3
4 |Room temp. 2~3

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

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

temp.

* No remarkable damage.
* Cap change :
NPO: within +2.5% or 0.25pF whichever is larger
X7R, X5R, X6S, X7S: 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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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 24+2 hrs at room temp.
* Cap./ DF(Q)/ l.R. Measurement to be
made after de-aging at 150°C for 1hr
then set for 2412 hrs at room temp.

* No remarkable damage.
* Cap change:
NPO: within 5% or 0.5pF whichever is larger

**10V: 060324.7pF;04022>1uF;020120.1pF, within £25%;
* Q/D.F. value:
NPO: More than 30pF Q2350, 10pF<C<30pF, Q2275+2.5C
Less than 10pF Q=200+10C
X7R, X5R, X6S, X7S:

X7R, X5R, X6S, X78: 210V**,within £12.5%; <6.3V within +25%;

iRated

vol. [P-F=

Exception of D.F.=

=6% [1206=0.47uF

=7%

1812 = 4.74F,182524. 7TQF,; 222024 .7IF, 222524 7F

0805>0.22uF;1210=3.3uF

<130
=3% FTS% 0603 =0.068uF;0805>0.1uF;1206 = 1uF;1210=2.2uF

0201(50V);0603 =0.047uF;0805=0.18uF;1206 =0.47uF

1812=4.70F,182524.7)F; 222024.7uF; 222524.7uF

50V 0201 =0.01uF; 0402=0.012uF;1210=3.3uF

1206 =2.2uF;1210=10yF;

0402 =0.047F;0603>0.1uF;0805 = 1uF (0805/X7R>0.47F);

35V

0603 = 1uF;080522.2uF;1206 = 2.2uF;1210 = 10uF

0201 =0.01uF(0201/X5R=0.01uF;0805 = 1uF;1210 = 10uF*

0603 =0.33uF

5V [=5%

1206 =4.7uF:1210=22uF(1210/X5R = 10uF)*

0201=0.1uF(0201/X5R>0.011F);0603=0.47F; TT series
0402 =0.10uF(0402/X7R = 0.056F ;0805 = 2.2,F;

0402 =0.33uF

0603 =0.15uF;0805=0.68uF;1206 =2.2uF;1210=4.7uF

16V [=5%

=15%

0201=0.01uF(0201/X7R =0.022uF);0402 = 0.033uF;
0603>0.47uF;0805 =2.2uF;1206 =4.7pF;1210 = 22uF

=15%

10V [=7.5%

0201 =0:012pF;0402 = 0.22uF (0402/X7R =0.15pF);
0603 =0.33uF;0805=2.2uF;1206 = 2.2uF; 1210 = 22uF

[=20%

0201 =0.1uF;0402 = 1uF;0603/X5R = 10uF;01R5/X5R

0201 =0.1uF;0402 = 1uF(0402/X6S = 0.47uF);

=15%[|=30%

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

pav
kv

=20%

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

Class Il (X7R, X5R, X6S, X7S)

12062100F;1210210pF

Rated voltage Ig::ilsattgr)::e
100V: All X7R;121023.3uF

50V: 0402>0.01uF;060321pF;080521uF;120624.7pF;121024.7uF
35V:060321pF;080522.2uF; 12062>2.2uF;1210>10uF

25V:020120.1uF; 040220.22uF; 060322.2uF;080522.2F; 1GQ or RxC>10

Q-F whichever is

16V: 020120.1uF;040220.22uF;060321uF;080522.2uF;
1206210uF;1210247uF

flsmaller.

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

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

* "Room condition" Temperature: 15 to 35°C, Relative humidity: 25 to 75%, Atmospheric pressure: 86 to 106kPa.
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*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 2412 hrs at room temp.

14 |Humidity (Damp

Heat) Load

* No remarkable damage.
Cap change:
NPO: £7.5% or 0.75pF whichever is larger.

**10V: 060324.7uF;040221uF;020120.1uF, within £25%;
Y5V: 210V, within £30%; <6.3V, within +30/-40%
Q/D.F. value:
NPO: C=30pF,Q=200;C<30pF, Q=100+10/3C
X7R, X5R, X6S, X7S:

X7R, X56R, X6S, X7S: 210V**,within £12.5%; <6.3V within +25%;

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

=6% [1206=0.47uF

2 =7%

1812 = 4.74F,182524. 7TQF,; 222024 .7IF, 222524 7F

0805>0.22uF;1210=3.3uF

<130
=3% FTS% 0603 =0.068uF;0805>0.1uF;1206 = 1uF;1210=2.2uF

0201(50V);0603 =0.047uF;0805=0.18uF;1206 =0.47uF

1812=4.70F,182524.7)F; 222024.7uF; 222524.7uF

50V 0201 =0.01uF; 0402=0.012uF;1210=3.3uF

1206 =2.2uF;1210=10yF;

0402 =0.047F;0603>0.1uF;0805 = 1uF (0805/X7R>0.47F);

35V

0603 = 1uF;080522.2uF;1206 = 2.2uF;1210 = 10uF

0201 =0.01uF(0201/X5R=0.01uF;0805 = 1uF;1210 = 10uF*

0603 =0.33uF

5V [=5%

1206 =4.7uF:1210=22uF(1210/X5R = 10uF)*

0201=0.1uF(0201/X5R>0.011F);0603=0.47F; TT series
0402 =0.10uF(0402/X7R = 0.056F ;0805 = 2.2,F;

0402 =0.33uF

0603 =0.15uF;0805=0.68uF;1206 =2.2uF;1210=4.7uF

16V [=5%

=15%

0201=0.01uF(0201/X7R =0.022uF);0402 = 0.033uF;
0603>0.47uF;0805 =2.2uF;1206 =4.7pF;1210 = 22uF

=15%

10V [=7.5%

0201 =0:012pF;0402 = 0.22uF (0402/X7R =0.15pF);
0603 =0.33uF;0805=2.2uF;1206 = 2.2uF; 1210 = 22uF

[=20%

0201 =0.1uF;0402 = 1uF;0603/X5R = 10uF;01R5/X5R

0201 =0.1uF;0402 = 1uF(0402/X6S = 0.47uF);

=15%[|=30%

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

=20% - |-

pav
kv

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

12062100F; 1210=10pF

Rated voltage I:_\E‘::iﬁt;%’;e
100V: All X7R;121023.3pF —

50V: 0402>0.01puF;060321uF;080521uF;120624.7pF;121024.7uF
35V:060321uF;080522.2uF; 120622.2uF;1210=10uF

25V/:020120.1uF;-040220.22uF; 0603=22.2uF;080522.2uF; 500MQ or RXC>5

Q-F whichever is

16V: 020120.1uF;040220.22uF;060321uF;080522.2pF;
1206210uF;1210247uF

flsmaller.

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

6.3V ; 4V ; All X6S/XT7S items; Size21812

* "Room condition" Temperature: 15 to 35°C, Relative humidity: 25 to 75%, Atmospheric pressure: 86 to 106kPa.
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15. |High Temperature i Test temp. : * No remarkable damage.
NP0, X7R/IX7E/X7S: 1253°C j
Load X6S: 105+£3°C Cap change:
(Endurance) X5R, 85+3°C NPO: £3.0% or +0.3pF whichever is larger
*Test time: 1000+24/-0 hrs. X7R, X5R, X6S, X7S: 210V** within +12.5%; < 6.3V within +25%;
*To apply voltage: “*10V: 060324.7uF;040221uF;020120.1uF, within +25%
1) 100% of rated voltage for below range. Q/D.F. value:
. . . Rated N e N
Size | Dielectric | voltage | CaPacitance : b pore than 30pF, Q2350
01RS xsé?me - ;11%\\// g;%11ﬁ= 10pF<C<30pF, Q2275+2.5C
0201 X6S/X7S ;16V C;0.1pF Less than 10pF, Q=200+10C
Y5R =16V | C>1.0uF X7R, X5R, X6S, X7S:
25V50V | C=1.0uF i[Rated .
0402 65 63V.10V | C>1.0uF | vol. D.F.= [Exception of D.F. =
16V,25V | C=1.0uF 6% |1206=0.47uF
X7RIX7S | 6.3V,10V C%1-OHF > <3% 7% [1812=4.7uF;182524.7uF; 222024.7uF; 222524 . 7uF
X5i§//X7|§/ 4v CﬁZHFﬂ 100V [=°" [=7.5%]0603=0.0681F;0805 >0.1uF;1206 = 1uF;1210 = 2.2uF
0603 [~ ooX7S__ 6.3V, 10V | C=4.7uF = 20% [0806 — 0.220F 1210~ 3.3uF
XSR/XBS/X7S ggx gi 1 -g”"; 0201(50V),0603 = 0.047F;0805 = 0. 18pF, 1206 = 0.47pF
X7R v i “F 1812=4.7F;182524.7yF; 222024.7)F; 222524.7uF
X5R/X7R/ 5av szzﬁF 50V |=3% 0201=0.01uF; 0402=0.012uF;1210=3.3uF
X8S/X7TS 5y 50V | C=10uF 0402 =0.04741F;0603>0.14F; 0805 = 11F(0805/X7R>0.474F);
0805 16V C >10uF 1206 =2.2uF;1210=10pF;
X6S PV C=10uF B3V |=5% |=20% [0603=1yF;080522 2/F;1206 =2 21F;1210 = 10uF
XTRIXTS | 1o\ 25y |_C=10uF < 10% 0201 =0.01uF(0201/X5R=0.01F;0805 = 1uF; 1210 = 10uF*
X5R ’ C=22,F —14% |0603 = 0.33,F
1206 |XBRIXTRIX6S| =63V | C=47uF bsy |<s9 0201 = 0.1pF(0201/X5R>0.01F);0603 = 0. 47pF; TT series
X5RIXTRIX6S| 16V C=47yF = <15% [0402 = 0.10uF(0402/X7R = 0.056F);0805 = 2.2)F;
1210 X7R 100V | C=33uF 1206>4 7uF;1210> 22uF(1210/X5R > 10uF)*
TT15 X5R 6.3V C >1.0uF |=20% 0402=0.33uF
TT21 [ X5RIX7TRIX6S| =10V | C=10pF = 10% |0603 =0.15,/F;0805 = 0.68yF ;1206 = 2.2uF ;1210 =4.7uF
“*1WV items must follow de-rating conditions. 16V [=5% — 459 {0201 =0.01uF(0201/X7R = 0.022F);0402 = 0.033pF;
#1. 0603X106/475(10V)&0603S106(4V8&6.3V): =197 10503>0.47)F;0805 = 2.2F;1206 = 4.7F; 1210 = 22uF
150% of rated voltage 0201=0.012)1F;0402 = 0.22F (0402/X7R =0.15pF);
2) 150% of rated voltage for below range. hov  [=7.5%= 12% |o60320.33yF;0805 2 2.24F:1206 = 2.2F;1210 = 22uF
Size | Dielectric veied. | capacitance = 20% J0201=0.1F;0402 = 1F;0603/X5R = 10uF;01R5/X5R
X5RIX6S | 16V25V | C=0.1uF i 0201 = 0.1F;0402 = 1uF (0402/X6S = 0.47F);
0201 7R 16V T cs0.0220F P2V |515% [=30% J0603 = 100F:0805 = 4.7yiF;1206 = 47,F 1210 = 1004F
0402 | XTRIX5R/ 50V C>0.01pF v 1=20% |-
X6S 10~25V__ | C>0.22uF
X7S 50V~100V_| C>0.22uF § ) )
50V C>0.1uF .R.: 210V, 1GQ or 50 Q-F whichever is smaller.
X7R 25V C=1.0uF
0603 10U Class Il (X7R, X5R, X6S, X7S)
X5R 50V C=1.0uF
100V C=0.47uF i[100V: All X7R;121023_3uF
=0.47y Y
X5RIXTR/ 50V C=0.68uF :[50V: 0402>0.01yF;0603210F;080521F;120624.7pF;121024.7uF
0805 | “xes/x7S 35V C=2.2uF
o5y C§4-7“F 35V:0603>1F;080522.2F; 120622.2yF;1210210uF
100V C;'O”F [25V/:020120 1uF; 040220 22F; 060322.2F;080522.2iF; 1GQ or RxC =
X7R 5oV sz:ZﬁF 1206210pF;1210210uF 100F
1206 [~GR/xX6S/ 100V C>1.0uF |16V 020120.1uF;040220.220F;060321F;080522.2yiF; lgf:;?:rver Is
X7S 50V C=4.7uF 1206=10uF;1210=47uF .
X5RIXTR/ 10V:0201247nF;040220.47F;060320.47F;080522.2F;
1210 | “yggixzs | 20V-100V | C=22uF 120624.74F; 1210247 F
=50V C=4.7yF_i[6.3V; 4V ; All X6S/X7S items; Size>1812
1812 X7R 100V C=1.0uF
1855 =1.0UF 3+ De-rating conditions:
2220 X7R 100V~250V | C=1.0pF
2225

(3) <6.3V or C=10uF or TT series:150% of

rated voltage.

(4) 10V~250V: 200% of rated voltage. Excluding
1812/NP0(250V)/104:100% of rated voltage.
0201/X6S(10V)/393~823:150% of rated voltage.
(5) 400V~450V: 120% of rated voltage.

(6) 500V: 150% of rated voltage.

(7) 630V~3000V: 120% of rated voltage.
Excluding

1210/X7R(2kV)/103:110% of rated voltage.
1210/NPO(1kV)/333:100% of rated voltage.
1812/NPO(1kV)/472~562:100% of rated voltage.
(8) Ur=3.5kV & 4kV: 110% of rated voltage.

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

Ratio [Operating Voltage/Rated Voltage (%)]

1 A A T A A A

0 25 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.

3% The useful lifetime is the time when cumulative failure rate becomes 1%.

s 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

Po . T
¥
O,

Ao P2 i 1
R > F W W
Oooo)e

Direction of feed R
Fig. 2 The dimension of paper tape Direction of feed
Fig. 3 The dimension of plastic tape
Size 0201 | 0402 | 0603 0805 1206 1210 1808 1812

Thickness| L NNE |[SHX|AH BT DI BT | CJD/ GP| T CD/GK M |DF |GK|DF |GK MU

Ao o L | e |t |ty | <180 | 130 | <200 | <230 [<3.05|<3.05|<3.05 <3.20(<250|<250|<3.90 | <3.90 <390
B, 000 1 B | S 1238, [.230, | <270 | 330 | <370 | <400 [<3.80 <380 <380 | <4.00 |<530[<530|<530 | <530 <530
023 023 | 023 | 023 | 023 | 023 | 023 | 025 | 025 | 025 | 0.25 | 0.25

T <055 | <080 | <120 | <115 | <1.20 |, (=120 L0 | 04| L0 | +0 | +£0.1 | +£0.1 | +£0.1 | +£04 | +£04 | +£0 | + 04
Ko R ; ; ] - <20 | - | <250 | <250 [<450 | <2.00 | <2.50 | <3.20 [ <2.50 | <250 | <2.50 | <2.50 | < 3.50
W 8.00 .00 800 | 600 | 800 | 800 | 800 | 800 | 800 | 800 800 | 6.00 | 8.00 | 12.00 | 12.00 | 1200 | 12.00 | 12.00
+030 | +-030 | +-030 | +/:0.30 | +/0.30 | +/0.30 | +/-0.30 | +/-0.30 | +/-0.30 |+/-0.30 +/-0.30 | +/-0.30 | +/-0.30 | +/-0.30 | +/-0.30 | +/-0.30 | +/-0.30 | +/-0.30

P .00 .00 400 | 400 | 400 | 400 | 400 | 400 | 4.00 | 4.00 | 400 | 4.00 | 400 | 4.00 | 4.00 | 4.00 | 4.00 | 4.00
o +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 | +/-0.10| +/-0.10
10xP 2000 | 40.00 | 40.00 | 40.00~| 40.00 | 40.00 | 40.00 | 40.00 | 40.00 | 40.00 | 40.00 | 40.00 | 40.00 | 40.00 | 40.00 | 40.00 | 40.00 | 40.00
0 | #1010 | +-0.10 | +/-0.20 | +/-0.20 | 4/-0.20 | +/-0.20 | +/-0.20 | +/-0.20 | +/-0.20 |+/-0.20 | +/-0:20 | +/-0.20 | +1-0.20 | +/-0.20 | +/-0.20 | +/-0.20 | +/-0.20 | +1-0.20

p 2.00 2.00 400 | 400 | 400 | 4.00 | 400 | 400 | 400 | 400 | 4.00 | 4.00 | 400 | 4.00 | 4.00 | 8.00 | 8.00 | 8.00
1 +0.05 | +-0.05 | +-0.10 | +/:0.10 | +-0.10 | +/0.10 | +/0.10 | +/-0.10 | +/-0.10 |+/-0.10 | +0.10| +/-0.10 | +/-0.10 | +/-0.10 | +/-0.10 | +/0.10 | +/-0.10| +/-0.10
p 2.00 2.00 2.00 | 2.00 | 2.00 | 2.00 | 200 | 200 | 200 | 200 | 2.00 | 2.00 | 200 | 2.00 | 2.00 | 2.00 | 2.00 | 2.00
2 +0.05 | +-0.05 | +-005 | +1-0.05 | +/-0.05 | +/-0.05:|:+/-0.05 14/-0.05 | 4/-0.05 |+/-0.05 | +-0.05| +/-0.05 | +/-0.05 | +/-0.10 | +/-0.10| +-0.10 | +/-0.10| +/-0.10
D 750 750 750 | 150 | 1.50 | 1.50 | 1.50 - 450 7 1.50. | 1.50 | 1.50 | 1.50 | 1.50 | 1.50 | 1.50 | 1.50 | 1.50 | 1.50
o +0.1/-0 | +0.1/-0 | +01/-0 | +0.1/-0 | +0.1/-0 | +0.1/-0 | #0.1/-0 | +0.1/-0 | +0.1/-0 |0.1/-0 | +0.1/-0 | +0.1/-0 | +0.1/-0 | +0.1/-0 | +0.1/-0| +0.1/-0 | +0.1/-0| +0.1/-0
D - - - ’ - 1.00 - 700 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 150 | 1.50 | 150 | 1.50 | 1.50
1 +:0.10 +:0.10 | +/-0.10 | +-0.10 | +/-0.10 [+/-0110 | +/-0.10 | +/-0.10 | +/-0.10 | +/-0.10 | +/-0.10 | +/-0.10
E 75 75 T75 | 175 | 175 | 175 | 175 | 1.75 | 1.75 | 1.75 | 105 [ 475 | 1.75 | 1.75 | 1.75 | 1.05 | 1.75 | 1.75
4010 | 010 | +-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 | +/-0.10| +/-0.10

F 3.50 3.50 350 | 350 | 350 | 350 | 350 | 350 | 3.50 | 3.50 | 3.50 | 3.50 | 3.50 | 550 | 550 | 550 | 550 | 5.50
+-0.05 | +-0.05 | +-005 | +1-0.05 | +-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
C 13.0+0.5 13.0+0.5 13.0+0.5 13.0+0.5

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

o
Wi

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.

=

165°~180°

<HDDDD
O O O O
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@ Example of customer label

® a. Customer name
m@" SINCERA @ b. WTC order series and item number
] TECH. CORP. ! c¢. Customer P/O
b«l NECCOQ DATE : 02/08/21 o d. Customer P/N
: w1 40025123-10 1w . |e.Description of product
([E wkooons DN ; |e Seserpioncre
“1—PN : NZCH JO103KT saeon ————* k|- Quantity
¢ *+T—0603 X7R 10nF +10% 50V g. Bar code including quantity & WTC P/N or customer
f +4—QTY : 400 PCS f
h. WTC P/N
-l - A
j +—0603B103K500CT 4000 Ro001 - ohipping
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, X6S, X7S
() Ceramic material CaZrO; based BaTiO; based &)
@
) Inner electrode Ni ®
® Inner layer Cu @
V)]
@ Termination Middle layer Ni
® Outer layer Sn Fig. 5 The construction of MLCC

@ Storage and handling conditions
(1) To store products at 5 to 40°C ambient temperature and 20 to 70%. related humidity conditions; 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.

i i b s |
260 L 5 L 4 - ! E 260°C
Eas] it 17777 max.rampuprate=3Cls "7 77T R i < — a 250
: max. ramp down rate = 6°C/s H H H =
217 . t b : : ; E U \
| ; . 5
: ! R 5 20 \
200fF - ———————~i T e e Sttt R e B . =
= ! ! ! ! ! (7] 150 °C/sec max|
% 3 3 | 1 ] g‘ Natu_ral
2; i i E 3 i '! 150 Cooling
= ; | | i | 120C \
‘ R \
i i i i i 100 / \
: 3 For ShA‘gCu series solder paste 50 / \
. : ] . | /
L 30 sec min. _‘ ‘ Time
60~120 sec 60~150 J Time
480 sec max.to Peak ‘ <100 sec 3-5 sec Over 60 sec
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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