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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.
MT series MLCC is made by NP0O,X7R dielectrics and which provides product with high electrical precision,
stability and reliability. Besides, MT series MLCC is tighten controlling in quality in line to assure quality performance in
automotive applications.

2. FEATURES

a. Awide selection of sizes is available (0201 to 0805).

High capacitance in given case size.

b.
c. Capacitor with lead-free termination (pure Tin).
d. The MT series meet AEC-Q200 requirement.

4. HOW TO ORDER

1206

3. APPLICATIONS

a. For Navigation & Information equipments.

oo0o

For entertainment equipments
For comfortable equipments.
For Automotive electronic equipment.

K

A

MT

Size
MT=
Automotive
safe concern
(with
AEC-Q200
qualification)

03
Inch(mm)

0201 (0603)
0402 (1005)
0603 (1608)
0805 (2012)
1206(3216)
1210(3225)

B 102 K 102
Dielectric Capacitance Tolerance Termination
N:NPO Two significant B=+0.1pF 100=10 vVDC
B:X7R digits followed by C=+0.25pF 160=16 VDC

no. of zeros. And D=+0.5pF 250=25 VDC

R is in place of F=+1% 500=50 VDC
decimal point. G=+2% 101=100 vVDC
eg.: J=£5% 201=200 VDC
R47=0.47pF K=+10% 251=250VDC
OR5=0.5pF M=%20% 501=500 VDC
1R0=1.0pF 631=630VDC
100=10x100 102=1000 VDC

=10pF

Termination

Packaging

N: 0.50+0.05mm
A: 0.60+0.10mm
$:0.80 +0.07mm
B:0.80+0.1mm

D: 1.254+0.20mm
G: 1.60+0.20mm
K:2.00£0.20mm
M: 2.504+0.30mm

U: 2.80+0.30mm

A=1kpcs/ reel
B=2kpcs/ ree
C=3kpcs/ reel
D=4kpcs/ reel
1=10kpcs/ reel
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5. EXTERNAL DIMENSIONS

Size
Inch (mm) ‘ L (mm) ‘ W (mm) ‘ T (mm)/Symbol | [REINETY | Mg (mm) | L |
0201 (0603) 0.60+0.03 0.30+0.03 0.30+0.03 L # 0.15+0.05 ‘ ‘
0.25 T
0402 (1005) 1.00+0.05 0.50+0.05 0.5040.05 N # +0.05/-0.10
1.60+0.10 0.80+0.10 0.80£0.07 S
0603 (1608) 1.60 0.80 0.80 " 0.40+0.15 w
+0.15/-0.10 | +0.15/-0.10 | +0.15/-0.10 . k—
0.60+0.10 | A 6 %
2.00+0.15 1.25+0.10 0.80+0.10 B . .
0805 (2012) 1.25:0 10 D m 0.50+0.20 Fig. 1 The outline of MLCC
2.00+0.20 1.25+0.20 1.25+0.20 [ #
0.80+0.10 B
3.20+0.15 0.95+0.10 C
1.60+0.15
1.25+0.10 D #
1206 (3216) 0.60£0.20
1.15+0.15 J #
3.20+0.20
1.60+0.20 1.60+0.20 G #
3.20+0.3/-0.1 | 1.60+0.3/-0.1 | 1.60+0.30/-0.10 | P #
0.95+0.10 C #
3.20+0.30 2.50+0.20
1.25+0.10 D #
1210 (3225) 1.60+0.20 G # 0.75+0.25
3.20+0.40 2.50+0.30 2.00+0.20 K #
2.50+0.30 M #
# Reflow soldering only is recommended.
6. GENERAL ELECTRICAL DATA
Dielectric X7R
Size 0201, 0402, 0603, 0805, 1206, 1210 0402, 0603, 0805, 1206
Capacitance range* 0.1pF to 0.047uF 100pF to 2.2uF
Cap
Capacitance tolerance** 5pF<Cap<10pF:B (+0.1pF), C (x0.25pF), D (+0.5pF) J (#5%), K (+10%), M (+20%)
Cap=
Rated voltage (WVDC) 10v, 16V, 25V, 50V, 100V, 200V, 250, 500, 630, 1000
Operating temperature -55to +125C
Capacitance characteristic +30ppm/T +15%
Termination Ni/Sn (lead-free termination)

#1: NPO, 0.1pF product only provide B 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, 25C 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, 25C ambient
temperature for X7R.

** Preconditioning for Class || MLCC: Perform a heat treatment at 150+10<C for 1 hour, then leave in a mbient condition for 24+2 hours
before measurement.
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7. CAPACITANCE RANGE

NPO Dielectric
DIELECTRIC

RATED VOLTAGE 10 100 | 200 | 250

0.1pF (OR1)
0.2pF (OR2)
0.3pF (OR3)
0.4pF (OR4)
0.5pF (OR5)
0.6pF (OR6)
0.7pF (OR7)
0.8pF (OR8)
0.9pF (OR9)
1.0pF (1R0)
1.2pF (1R2)
1.5pF (1R5)
1.8pF (1R8)
2.0pF (2R0)
2.2pF (2R2)
2.7pF (2R7)
3.0pF (3R0)
3.3pF (3R3)
3.9pF (3R9)
4.0pF (4R0)
4.7pF (4R7)
5.0pF (5R0)
5.6pF (5R6)
6.0pF (6R0)
6.8pF (6R8)
7.0pF (7R0)
8.0pF (8R0)
8.2pF (8R2)
9.0pF (9R0)
10pF (100)
12pF (120)
15pF (150)
18pF (180)
22pF (220)
27pF (270)
33pF (330)
39pF (390)
47pF (470)
56pF (560)
68pF (680)
82pF (820)
100pF (101)
120pF (121)
150pF (151)
180pF (181)
220pF (221)
270pF (271)
330pF (331)
390pF (391)
470pF (471)
560pF (561)
680pF (681)
820pF (821)
1.000pF (102)
1,200pF (122)
1.500pF (152)
1.800pF (182)
2,200pF (222)
2,700pF (272)
3.300pF (332)
3.900pF (392)
4,700pF (472)
5.600pF (562)
6,800pF (682)
8.200pF (822)
0.01pF (103)

* NPO, 0.1pF product only provide B tolerance.
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.

Capacitance
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NPO Dielectric

DIELECTRIC

SIZE

RATED VOLTAGE

0.5pF (OR5)
0.6pF (OR6)
0.7pF (OR7)
0.8pF (OR8)
0.9pF (OR9)
1.0pF (1R0)

Capacitance

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)

—|=|=|—|—0|0 0|00 00|m®w> > > > > > >> > > > > >>>>>>>>r>>rr e

—|=|=|—|—0|000|000|m®w> > > > > > > > > > > > >>>>>>>r>>rr e

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)
0.01pF (103)

O0000000(®m|w|w(E®®wwmw>>>>>>>>>>>>>>>r>> > > > > rrErEre

O 00000 00wwww|lmwwwww>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>r>r>

O000|0|000(®m|w|w(EWEw W gm|(m >>>>2>>>>2>2>>>>>>>>>>>>>>> > >

O00000| 00w |w|www®®www >3>>>>>2>>>2>>>2>2>>>>>>>>>>>>>>> >

U000 |0(0(0 | |0 |®m®m®mmm>>>>>>>>>>>>>>>> >z >>>>r>

U|00(0|0 0000|0000 wwm>>>>>3>>>>>>rE>>>>r>>EeEee>Ere>>rE>r>

U000 0000000000 w(wm>>>>>>>>r>>E>>>>r>>Eeee>er»>r>re

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

Capacitance

DIELECTRIC

SIZE
RATED VOLTAGE
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)

QOOOCOOOOOO000|00|00|00|0|0|w|W|w|w W m©|00|00|( W W W W oW

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)

|whloR{@RlvcRiveRiocRiveRiveRiveR{veRlvsRivelivsRiveRiosRlveRiosRlvsRiveRlvsRiveRivsRiveRivoel (velfoeRlvsMiveRivsRiveRivsRiveRiveRlvsRiveRlvsh [veRivsRiveRiveRlveRiveRlvsRiveRivsN{veRivs Hlve)

|whlwA(@RlvcRiveRiocRiveRioeRlveR{veRlvsRivelvsRiveRiocRiveRiveioediveiivelivsiivelivsiive] fucdilvvhivsNiveRivsAiveRivsRiveRiocRlvsRiveRlvsh [veRivsRiveRivcRiveRioeRlvsRiveRiveN{veRivsHlve)

|whloR{@RlveRiveRiocRiveRiveRiveR{veRlvslivel [oeRivsR{veRiveRivosAlveRiocAlvsRiveRivsRiveiuch lvedioeRivelioedivsdiveivs RiveRiveRlvsRiveRlvsh [veRiosRiveRiveRiveRioeRlvsRiveRivsN{veRivsRlve)

|whlwA{@RlvcRiveRiosRiveRioeRlveR{veRiveNivelosRivsA{veRivsRivosAiveliocAivshioedivsRivediuch lueiiocRivelioedivsdiveivsRiveRioeRivsRiveRlvsh [veRivosRiveRivocRiveRioeRivsRiveRiveN{veRivsHlve)

|whloR{@RlvcRiveRiosRiveRiveRiveR{veRlvsHivel oeRivsA{veRlveAivosAiveliocRivsRivedivsRivediuch lvedioeRivelioedivsdivelivsRiveRiveRlvsRiveRlvsh [veRivosRiveRiveRiveRiveRlvsRiveRivsN{veRivsRlve)

lviiviiviiviiwiivliviiellelel el el dicalca blcdalecalccaiesalocdiceaive v RlveRiveRivel [vsRiveRiveRlve}{veRve R ve Rlve R vsRlveRlve Blve)

[alokala}(aolol kel @loNelvi e eNe NN csAlesAlesAls=A s:Alv:Als<Alv:AlssAlvsAiveRlveA{seMivsRiveRlve A [seMivsRiveRlveA{svRivsRiveRlveAsvRivsRive R vs]
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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

DIELECTRIC

SIZE

RATED VOLTAGE
10pF (100)

Capacitance

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)

QOOOOOOOEOTOOITO00000000n000

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)

(al[elol{ol(olivli=liviiviiviiviiviiviielelielelelodeleleleleleloloNelolololeleloNoNel Q)

[allolollololivli=li=lisl{=li=li=li=lielielielielielelielelielielielelelielielelieloeleloNoN el Q)

U0 0[0oogogonoooonoonnoonooonooonoonoonnon

lvliviivliviiviiviiv]viieololeleliolelelelelolelelieleleleleloNeleloN el ol

0.012uF (123)
0.015uF (153)
0.018uF (183)
0.022uF (223)
0.027uF (273)
0.033uF (333)
0.039uF (393)
0.047uF (473)

XXX XXX QOOOO0O0O0000000000000I0000000nI00IDO0I00InI0I0n

AR AR X |IROOOOOO0O00O00000O000O0O0000NI000O0000NI00IN0O0nI00Nnn0I0n

XXX XXX glgloolo[0/000 00000000 0000000000000 0000n0n0I0n

i il viivllellellelielielielielielielielieliel(elielielielieliclielielielielieliel (eliedieliolielohiedieleliediediol (e

RR AR X R |glglo0[0/00[000|000|0[000000000[000I000000000000n|[0

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

2. For more information about products with special capacitance or other data, please contact WTC local representative.
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X7R Dielectric

DIELECTRIC

SIZE
RATED VOLTAGE 10 | 16 | 25 | 50 @ 10 | 16 | 25
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)
0.015pF (153)
0.018uF (183)
0.022uF (223)
0.027uF (273)
0.033pF (333)
0.039pF (393)
0.047uF (473)
0.056pF (563)
0.068pF (683)
0.082uF (823)
0.10pF (104)
0.12uF (124)

Lol S I s N i e Y N i i o O i

| N I N Y 0 i I Y Y I s 0 i N s i i o
| N I Y 0 i I Y Y I s 0 i s s i i o

Capacitance
| Y s e Y s A e v o N Y O I v o s s O i i I o Y

Z2z\zZ2\zZ2\zZzzZ2|Z2Z2z2z2Z22zZ2|1Z2|(1Z2/Z22|2|22 222 2|22

XIXIX[IXIXIXIXIXOnuoonnnnonnnnon uonnnnonnnonn(nnmn

Z\z\z\zZ2lZzzz\Z2\zZzzZ2\Z2\zZ1Z2\122 22|22 22Z2Z2 2222222222222 2|2
Z\zzzZ2lzzz|Z2zzzZ2|\Z2zZ1Z2\22 22222222 222222222222 2|2
Z\zZz\z\zZ2lzzz|\Z2z\zZzz|\Z2\zZ|1Z2|121Z22|2|(2/222Z2Z2 2222|222 222222 2|2
XIXIXIX[IXIXIX OO nnn o nnonnnouounnonounnunhunnnunnununnonowuonon

XIXIX|IXIX[Ononoonnnnnnnnnonnnunnnnnnunnnn nnnunnnonuonlnowmn|n
XIXIX|IXIXOnononn o nnnnnnonnnunnnnnnunnnnnnnunnnonuonlnowmn|n
XIXIX|IXIX[Onononn o nnnnnnonnnunnnnnnunnnnunnnunnnonuonlnoumn|n

0.15pF (154) X
0.18pF (184)

0.22uF (224) X
0.33pF (334) X

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

2. For more information about products with special capacitance or other data, please contact WTC local representative.
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X7R Dielectric

DIELECTRIC
SIZE

RATED VOLTAGE (VDC)

Capacitance

100pF (101)
120pF (121)
150pF (151)
180pF (181)
220pF (221)
270pF (271)
330pF (331)
390pF (391)
470pF (471)
560pF (561)
680pF (681)
820pF (821)
1,000pF (102)

vs]

oe]

vs]

oe]

100 | 200 | 250 | 500 | 630

vs]

10

100 | 200 | 250 | 500 | 630

O

O

O

O

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)

OO 000|000 W T ®| 0 ©| @ E 00 E®KEEE E®EE

O /0000 W w|w mww| o m®|Ww|(o @ w|oowm o mmw o o

/o0 o©0/0/0/00 000000000 0|/0|0|0/0 0C|0|0

/o0 o000 000(00 000|000 0/0|0|00 0C|0|0

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

OO0 W00 W T WTXX®®P PP EOE®P I OO ®E®®©E L ®E®®PE D
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o o/0ol0|00/0|0|0|/0/0/0|0|0/0/0|0|0|0/0/0|0|0|0|0 0|0|0

ool /0|0|0|0/0/0|0|0/0/0|0|0|0/0/0|0|0|0|0 0|00

0.12uF (124)
0.15uF (154)
0.18yF (184)
0.22uF (224)
0.27uF (274)
0.33yF (334)
0.39F (394)
0.47yF (474)
0.56pF (564)
0.68uF (684)
0.82yF (824)
1.04F (105)
2.2uF (225)
4.7uF (475)
10uF (106)

/00000000000 W || W ® ® ®| O O EH0O 0O O ®EE 0T EE(C|(C EEEH0 O EEEME|E ©

/00000000000 |W W W|W|C W ® ® ®| O O EH0 0| O ®EEE O 0T E (0|0 E E E| 0 0T EmEME|o ©

/000000000000 W W|W|(W W W WP WP PP OO ®XP®P®POEOE®E©®E®PM®E OB

—|=—|—— /0|00 000|000 W ®®EO ®P®P IO O ®® @O ®EPE®©0EOEE©E 000 EE®©0 0O EE @D
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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.




X7R Dielectric

DIELECTRIC
SIZE

RATED VOLTAGE (VDC)

Capacitance

100pF (101)
120pF (121)
150pF (151)
180pF (181)
220pF (221)
270pF (271)
330pF (331)
390pF (391)
470pF (471)
560pF (561)
680pF (681)
820pF (821)
1,000pF (102)

O

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)

®oO006 660 o0o0|lo0 0|00 00|00 00O 0|00

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

O000I00000000I0000 000000000

ToO000000000000000n00n0o00|/00|0|00|0|0/0|0|0

o o/0l0|0|0|0|0|/0/0|0|0|0/0/0(0|O0|0|/0|0|0|0|0|/0|0|0|0|0

0.12uF (124)
0.15uF (154)
0.18yF (184)
0.22uF (224)
0.27uF (274)
0.33yF (334)
0.39F (394)
0.47yF (474)
0.56pF (564)
0.68uF (684)
0.82yF (824)
1.04F (105)

T OO ooooonoonoonooonooonoooooooonoononoon|on

T OO0 ooooonoonoonooonooonoonoooooonoononoon|on

O/ OO0 0(0jogo0ooonjoononolooooooojoooooooonooon|on

1.5uF (155)
2.2uF (225)
4.7uF (475)
10uF (106)

AIRX|QO|IC|OO00000000[00000[0|000|00[0|00[000[00000 000

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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8. PACKAGING STYLE AND QUANTITY

Plastic tape

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 -
2.00+0.20 K - - 1k 6k
2.50+0.30 M - - 1k 6k
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9. RELIABILITY TEST CONDITIONS AND REQUIREMENTS

No.

AEC-Q200
Test Item

AEC-Q200 Test Condition

Requirements

1.

Pre-and
Post-Stress
Electrical Test

High Temperature
Exposure (Storage)
MIL-STD-202
Method 108

* Test temp.: 150+3°C

* Unpowered.

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

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

* No remarkable damage.
* Cap change: NPO: within £2.5% or +£0.25pF whichever is larger.

* Q/D.F.

NPO: Cap>30pF, Q=1000 ; Cap<30pF, Q=400+20C.

XT7R:

X7R: within £10.00%.
value:

Rated
vol.

DF< | Exception of DF

=50V

0201(50V);
<6%

0603=0.047uF;
0805=0.18pF;
1206=0.47uF;

3% | <10%

1210=4.7yF;

<20%

0402=0.1F;
0603=1pF;
0805=1uF;
1206=2.2uF;

35V

<5% | <20%

0603= I uF;
0805=>2.2F;
1210=10yF;

25V

<10%

0201=0.01pF;
0805= 1pF;
1210=>10yF

<5%
<15%

0603=0.33uF;
1206=4.7yF;
0402=>0.10pF;
0603=0.47pF;
0805=>2.2F;
1206=6.8yF;
1210=22yF;

16V

<10%

0603 =0.15pF;0805=0.68uF;1
206=2.2nF;1210=4.7pF

=3% <15%

0201=0.01F;0402= 0.033yF;
0603 =0.681F;0805=2.2F
1206=4.7uF; 1210=22uF;

10V

<15%
=7.5%

0201=0.0121F;0402= 0.33yF;
0603=0.33uF;0805=2.2F
1206=2.2uF; 1210=22uF

<20%

0201=0.1uF ;0402= IuF;

6.3V

<15% <30%

0201=0.1uF;0402= I yuF;
0603 = 10uF;0805=4.7uF;
1206=47uF;1210= 100uF;

4V

<20% --

IR.: >10G€ or RxC=500€2

Class II (X7R)

-F whichever is smaller

0603>0.47uF;0805>2.2uF;
1206>4.7uF;1210>47pF

Rated voltage Insu_lation
Resistance
>100V: X7R
50V: 0603>1uF;0805>1nF;1206>4.7pF;
1210>4.7pF
35V: 0805>2.2uF;1210= 10puF 1GQ or
25V: 0402>1puF;0603>2.2uF;0805>2.2uF; RxC
1206>10uF;1210>10uF =10 Q-F
16V: 0201 =0.1uF;0402>0.22uF; whichever
0603>1pF;0805>2.2uF; is smaller.
1206>10uF;1210>47uF
10V:  0201>47nF;0402>0.47uF;
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AEC-Q200

080522.2F;1206=10uF;1210=10pF

16V: 0201=0.1uF;040220.22F;
0603=1uF;0805=2.2uF;
1206=10uF;1210247uF

10V:0201247nF;0402=0.47uF;
0603=0.47uF;080522.2F;
120624.7uF;1210247uF

6.3V ; 4V ;

No. Test Ttem AEC-Q200 Test Condition Requirements
Temperature : * Conduct 1000 cycles according to | * No remarkable damage.
3. Cycling the temperatures and time. * Cap change: NPO: within +2.5% or £0.25pF whichever is larger.
JESD22 Ste Temp. (°C) Time X7R: within £10.00%.
Method JA-104 P P- (min.) * Q/D.F. value:
1 -55°C +0/-3 5+1 NPO: Cap>30pF, Q>1000 ; Cap<30pF, Q>400+20C.
2 | +125°C+30 | B1 || AR _
Before initial measurement vca:lte DF< Excention of DF
(X7R only): Perform 150+0/-10°C for - — P
1 hr and then set for 2442 hrs at room =6% 0201(50V):0603=0.0474F;
‘ = 0805=0.18uF; 1206=0.47uF
emp. =10% | 1210=4.7uF
*Measurement to be made after -
keeping at room temp =50V =3% 0402=0.1pF;0603 = 1uF;
’ <20% 0805=1pF;1206=2.2F;
for 24+2 hI'S. - ° 1210210'..1':
0603 = 1uF;0805=2.2yF;
35y | =%% | =20% | 1310=10pF
0201=0.01pF;0805 = 1yF;
=10% | 1210=10pF
<14% | 0603=0.33uF;1206=4.7uF
<5% 0402=0.10uF;0603=0.47uF;0
25V <15% | 805=2.2uF;1206=6.8uF;
1210=22yF,
—10% 0603=0.15uF;0805=0.68uF;1
=77 | 206=2.2uF;1210=4.7uF
<50 0201=0.01uF;0402=0.033pF;
16V =370 <15% | 0603=0.68uF;0805=2.2uF
1206 =4.7uF; 1210=22yF;
0201=0.012uF;0402=0.33F;
<15% | 0603=0.33uF;0805=2.2uF
10V =7.5% 1206 =2.2uF; 1210=22uF
<20% | 0201=0.1puF ;0402=1yF;
0201=0.1uF;0402= 1uF;0603
0 0 =10uF;
6ay | =19% | =30% | 0805=4.7uF;1206 =47pF;121
) 0=100uF;
4V =20% | — -
IR.: 210GQ or RxC=500Q-F whichever is smaller
Class Il (X7R)
Rated voltage Insulation
Resistance
2100V: X7R
50V:060321uF;080521uF;
120624.7uF;121024.7uF 1GQorRxC
35V:080522.2uF;1210=10uF =10 Q-F
25V:040221uF;060322.2uF; whichever
is smaller.
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after keeping at room temp.
for 24+2 hrs.

No. ATEC Q200 AEC-Q200 Test Condition Requirements
est Item
4. Eﬁ structive . Per EIA-469 No defects or abnormalities
ysical Analysis
ETA-469
5. Moisture Test temp.: 25~65°C * No remarkable damage.
Resistance Humidity: 80~100% RH * Cap change: NPO: within £3.0% or +0.30pF whichever is larger.
MIL-STD-202 Test time: 10 cycles, t=24hrs/cycle. X7R: within +12.5%.
Method 106 Measurement to be made * Q/D.F. value:

NPO: More than 30pF Q>350 ; 10pF<C<30pF, Q>275+2.5C

Less than 10pF Q>200+10.

X7R:

Rated

DF< Exception of DF
vol.

=6%

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

=10% | 1210=4.7pF

=3%

=50V 0402=0.1uF;0603 = 1uF;
<20% | 0805=1pF;1206=2.2pF;
1210=10uF; TT series

< 50 <709
35V =5% =20% > |0uF

0603 = 1F;0805>2.2uF;1210

=10%

0201=0.01uF;0805= 1F;
1210=10uF

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

25V =5%

0402=0.10uF;0603 =0.47uF;0
<15% | 805=2.2uF;1206=6.8uF;
1210=22uF; TT series

=10%

0603=0.15F;0805 = 0.681F; 1
206=2.2uF;1210=4.7uF

16V =5%

series

0201=0.011F;0402= 0.033uF;
o | 0603=0.68uF;0805=2 2F
=15% | 1206=4.7uF; 1210=22uF; TT

0201=0.012uF;0402=0.33uF;
<150, | 0603=0.33uF;0805=22uF
1206=2.2uF; 1210=22uF

10V =7.5%

=20% .
series

0201=0.1pF ;0402=1pF; TT

= 10pF;
6.3V =15% =30%

0201=0.1pF;0402 = 1puF;0603

0805=4.7uF;1206 =47uF;121
0=100uF;

4V =20% -

Class II (X7R)

IR.: >10GQ or RxC>500Q-F whichever is smaller

1206>10uF;1210>10pF

16V: 0201 = 0.1uF;0402>0.22uF;
0603>11F;0805>2.2uF;
1206>10uF;1210>47uF

10V:0201>47nF;0402>0.47uF;
0603>0.47uF;0805>2.2nF;
1206>4.7uF;1210>47uF

6.3V ;4V;

Rated voltage Insu'lation
Resistance
>100V: X7R
50V:0603>1uF;0805>1uF; 1GQorRxC
1206>4.7uF;1210>4.7uF =10 Q-F
35V:0805>2.2uF;1210=10uF whichever
25V:0402>1uF;0603>2.2uF;0805>2.2uF; is smaller.
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AEC-Q2 g .
No. Testclgn?o AEC-Q200 Test Condition Requirements
6. Biased Humidity | Test temp.: 85+3° C * No remarkable damage.
MIL-STD-202 Humidity: 85%RH * Cap change: NPO: within +3.0% or +0.30pF whichever is larger.
* . . . :l: 0
Method 103 Test time: 1000+24/-0 hrs. XTR: within £12.5%.

To apply voltage: rated voltage and
1.3~1.5Vdc.

(add 100k ohm resistor)

Before initial measurement (Class II
only) : To apply test voltage for 1hr at
test temp. and then set for 24 +2 hrs
at room temp.
Measurement to be
keeping at room temp. for 24 & 2hrs.

made after

* Q/D.F. value:

NPO: C230pF Q2200 ; C<30pF, Q>100+10/3C.

XT7R:
Rated
vol. DF< Exception of DF
6% 0201(50V);0603 = 0.047pF,;
- 0805=0.18uF; 1206 =0.47uF
=<10% | 1210=4.7pF
=50V =39 0402=0.1uF;0603 = 1uF;
<20% | 0805=1uF;1206=2.2F;
1210=10pF;
15V =59, =20% 0>603; 1pF;0805>2.2uF;1210
=10pF
“10% 0201=0.01uF;0805= 1uF;
1210=10pF
=<14% | 0603=0.33uF;1206=4.7uF
25V <59% 0402=0.10pF;0603 = 0.47puF;0
<15% | 805=2 .2uF;1206=6.8uF;
1210=22pF
<10% 0603=0.15uF;0805=0.68uF;
- 1206=2.2uF;1210=4.7pF
0201=0.01uF;0402=0.033pF;
16V =5% <15% | 0603=0.68 uF;0805=2.2uF
1206=4.7uF; 1210=22pF,
0201=0.012uF;0402=0.33pF;
<15% | 0603=0.33pF;0805=2.2pF
10V =7.5% 1206=2.2uF; 1210=22pF
=20% | 0201=0.1pF ;0402= 1pF;
0201=0.1uF;0402 = 1puF;
0603 = 10pF;
63V | =15% | =30% | 0805=4.7uF;1206=47yF;
1210=100pF;
4V =20% - T

IR.: >10GQ or RxC>50Q-F whichever is smaller

Class II (X7R)for rated voltage test

Rated voltage Insu}ation
Resistance

>100V: X7R

50V:0603>1pF;0805>1uF;1206>4.7pF; 500MQ orRx C

1210>4.7pF =5Q-F

35V:0805>2.2uF;1210= 10uF whichever

25V:0402>1pF;0603>2.2uF;0805>2.2F; is smaller.

1206>10pF;1210>10pF

16V: 0201 =0.1uF;0402>0.22pF;

0603>1pF;0805>2.2uF;

1206>10pF;1210>47pF

10V:0201>47nF;0402>0.47pF;0603>0.47pF;

0805>2.2pF;1206>4.7uF;1210>47uF

6.3V ;4V ;

Class II (X7R)for 1.3V~1.5V

Rated voltage Insu}ation
Resistance

>100V: X7R

50V:0603>1pF;0805>1uF;1206>4.7pF;

1210>4.7pF 1GQorRxC

35V:0805>2.2pF;1210=10pF =10 Q-F

25V:0402>1pF;0603>2.2uF;0805>2.2F; whichever
is smaller.

1206>10uF;1210>10yF

16V: 0201 = 0.1uF;0402>0.221F;0603>1 uF;
0805>2.2uF;1206>10uF;1210>47uF

10V:0201>47nF;0402>0.47uF;0603>0.47uF;
0805>2.2uF;1206>4.7uF;1210>47uF

6.3V ;4V ;
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AEC-Q200

Method JB-100

No. Test Ttem AEC-Q200 Test Condition Requirements
7. Operational Life Test temp.: 125+3°C * No remarkable damage.
MIL-STD-202 To apply voltage: full * Cap change: NPO: within £3.0% or +0.30pF whichever is larger.
Method 108 rated voltage XTR: within £12.5%.
etho v X ge. * Q/D.F. value:
* Test time: 1000+24/-0 hrs. NPO: More than 30pF Q=350 ; 10pF<C<30pF, Q>275+2.5C Less than
Before initial measurement 10pF Q>200+10.
(X7R only): Apply rated X;Rt: 3
o ate
voltage for I hrat 125°C. vol. DF< Exception of DF
Remove and let set for <6% 0201(50V);0603 =0.047F;
2442 hrs at room temp. =070 0805=0.18uF; 1206 =0.47uF
Measurement to be made after _ =10% | 1210=4.7uF
keeping at room temp. for =30V 230, 8;8? § (1) 1 #ﬁz%%oi%éug
<20% = 1uF;1206 =2.2F;
2442 hrs. ° | 1210=104F;
0603= 1 uF;0805>2.2uF;
35V =5% =20% 1210= 10uF
0201=0.01uF;0805=1pF;
=10% 1 1510=10uF
=14% 0603=0.33uF;1206=4.7uF
25V <59% 0402=0.10uF;0603 = 0.47F;
<15% | 0805=2.2uF;1206=6.8yF;
1210=22pF;
—10% 0603 =0.15uF;0805=0.68uF;
=77 | 1206=2.2uF;1210=4.7uF
0201=0.01pF;0402=0.033uF;
0
16V =5% <15% 0603 =0.68uF;0805=2.2uF
1206=4.7uF; 1210=22uF;
0201=0.012uF;0402=0.33uF;
<15% 0603=0.33uF;0805=2.2uF
10V =7.5% 1206=2.2uF; 1210=22uF
=20% 0201 =0.1pF ;0402=1pF;
0201=0.1pF;0402 = 1pF;
6.3V <15% <30% 0603 = 10puF;0805=4.7uF;
1206 =47pF;1210=100uF;
4V =20% --- -
IR.: >10GQ or RxC>50Q-F whichever is smaller
Class II (X7R)
Insulation
Rated voltage Resistance
>100V: X7R
. > . > . > .
?g}fd(iiog_;uF,OE%OS_l uF;1206>4.7uF; 1GQ or R x C
==l =100 Q-F
25V:0402>1puF;0603>2.2uF; is smaller.
0805>2.2uF; 1206>10uF;1210>10pF
16V:
0201 =0.1uF;0402>0.22uF;0603>1pF;
0805>2.2uF;1206>10uF;1210>47pF
10V:0201>47nF;0402>0.47uF;
0603>0.47uF;0805>2.2uF;
1206>4.7uF;1210>47uF
6.3V ;4V ;
8 External Visual . . .
MIL-STD-883 Visual inspection No remarkable defect.
Method 2009
9 Physical Using by calipers Within the specified dimensions
Dimension
JESD22
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No. AEC-Q200 AEC-Q200 Test Condition Requirements
Test Item
10. | Moisture * Temperature: 25+5°C *No remarkable damage.
Resistance * Time: 3+0.5/-0 min. *Cap.: within the specified tolerance.
MIL-STD-202 | *Solvent: Iso - propyl *Q/D.F. value:
Method 106 alcohol. NPO: Cap>30pF, Q>1000 ; Cap<30pF, Q>400+20C
X7R:
Rated
vol. DF< Exception of DF
=3% 0201(50V);0603 =0.047uF;
=50V 0805=0.18uF; 1206 =0.47uF

=2.5% =5% 1210=4.7uF

0402=0.1pF;0603 = 1uF;

=10%
0805=1pF;1206 =2.2uF;
1210=10pF;
35V =3.5% =10% 0603 = 1pF;0805>2.2uF;
1210=10pF
=5% 0201=0.01pF;0805= 1pF;
>
25V | =3.5% 1210=10pF
=7% 0603 =0.33uF;1206=4.7uF
<10% 0402=0.10pF;0603 = 0.47uF;
0805=2.2uF;1206 = 6.8uF;
1210=22pF,
=5% 0603 =0.15uF;0805=0.68uF;
16V =3.5% 1206=2.2uF;1210=4.7uF
<10% 0201=0.01pF;0402=0.033pF;
0603 =0.68uF;0805=2.2uF

1206=4.7uF; 1210=22uF;

—10% | 0201=0.012uF;0402=0.33pF;
0V | =5% 0603 = 0.33uF;0805=2.2uF
1206=2.2uF; 1210=22uF

=15% 0201 =0.1pF ;0402=1pF;

6.3V <10% 0201 201“1’7,040221“}7,
0603 =10pF;0805=4.7uF;

=15% 1 1206=47uF;1210= 100uF;

<20% 0402222“1’7,

4V =15% -—-

IR.: >10GQ or RxC>500Q-F whichever is smaller
Class II (X7R)

Rated voltage Insulation

Resistance

>100V: X7R
50V:0603>1uF;0805>1uF;1206>4.7uF;
1210>4.7uF

35V:0805>2.2uF;1210= 10uF 10GQ orRx C
25V:0402>1uF;0603>2.2uF;0805>2.2uF; Z10Q-F
1206>10uF;1210>10uF whichever
16V: 0201 =0.1uF;0402>0.22uF;0603>1F; is smaller.
0805>2.2uF;1206>10uF;1210>47uF
10V:0201>47nF;0402>0.47uF;0603>0.47uF;
0805>2.2uF;1206>4.7uF;1210>47uF

6.3V ;4V;
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No. | AEC-Q200 AEC-Q200 Test Condition Requirements
Test Item
11. | Mechanical | Peak value: 1500g’s. *No remarkable damage.
Shock Wave: 1/2 sine. *Cap.: within the specified tolerance.
IL-STD-202 | Velocity: 15.4 ft/sec *Q/D.F. value:
Method 213 | Three shocks in each direction | NPO: Cap=30pF, Q1000 ; Cap<30pF, Q=400+20C

should be applied along

3 mutually perpendicular axes
of the test specimen

(18 shocks)

X7R:
Rated
vol. DF< Exception of DF
=3% 0201(50V);0603 = 0.047uF;
=50V 0805=0.18uF; 1206 =0.47uF
<2.5% =5% 1210=4.7uF
<10% 0402=0.1uF;0603 = 1uF;
0805=1pF;1206 =2.2pF;
1210=10pF;
35V =3.5% =10% 0603 = 1uF;0805>2.2uF;
1210=10pF
=5% 0201=0.01uF;0805= 1uF;
55y <3.5% 1210=10pF
=070 =7% 0603=0.33uF;1206=4.7uF
<10% 0402=0.10uF;0603 = 0.47uF;
0805=2.2uF;1206 = 6.8uF;
1210=22pF;
=5% 0603=0.15uF;0805=0.68uF;
16V <3.5% 1206=2.2uF;1210=4.7uF
<10% 0201=0.01uF;0402=0.033uF;
0603 =0.68uF;0805=2.2pF
1206=4.7uF; 1210=22uF;
~10% 0201=0.012uF;0402=0.33uF;
10V <5% N 0603=0.33uF;0805=2.2pF
1206=2.2uF; 1210=22uF
=15% 0201=0.1puF ;0402 = 1pF;
6.3V <10% <15% 0201=0.1uF;0402 = 1puF;
0603 = 10uF;0805=4.7uF,;
1206=47pF;1210=100uF;
<20% 0402=2.2pF;
4V =15% --- T
IR.: >10G€2 or RxC=500Q-F whichever is smaller
Class II (X7R)
Rated voltage Insulation
Resistance
>100V: X7R
50V:0603>1pF;0805>1uF;1206>4.7pF;
1210>4.7uF
35V:0805>2.2uF;1210=10pF 10GQorRx C
25V:0402>1pF;0603>2.2pF;0805>2.2uF; =100 Q-F
1206>10pF;1210>10pF whichever
16V: 0201 = 0.1uF;0402>0.22uF;0603>1uF; is smaller.
0805>2.2uF;1206>10uF;1210>47uF
10V:0201>47nF;0402>0.47uF;0603>0.47pF;
0805>2.2uF;1206>4.7uF;1210>47uF
6.3V;4V;
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No. AEC-Q200 AEC-Q200 Test Condition Requirements
Test Item
12. Vibration Vibration *No remarkable damage.
MIL-STD-202 | frequency:10~2000Hz/min. *Cap.: within the specified tolerance.
Method 204 (5¢g’s for 20 min) *Q/D.F. value:
Total amplitude: 1.5mm NPO: Cap>30pF, Q>1000 ; Cap<30pF, Q>400+20C
12 cycles each of 3 X;I;:ed
orientations (36 times) vol. DF< Exception of DF
=3% 0201(50V);0603 = 0.047uF;
=50V 0805=0.18uF; 1206=0.47uF

<259 | =5% | 1210=4.7yF

=10%
1210=10

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

35V =3.5% <10% | 0603=1pF;0805>2.2uF;1210=10pF

1210= 10yF

=5% 0201=0.01pF;0805= 1pF;

25V =3.5%

=7% 0603=0.33uF;1206 =4.7uF

<10% | 0402=0.10uF;0603=0.47pF;
o 0805=2.2uF;1206 =6.8uF;

1210=220F;
=5% | 0603=0.15uF;0805=0.68uF;
16V | =3.5% 1206=2.2uF;1210=4.7yF
—10% | 0201=0.01F;0402=0.033uF;
0603 = 0.68F;0805=2.2uF

1206=4.7uF; 1210=22pF;

=10%

0201=0.012pF;0402=0.33pF;
10V <5% 0603=0.33pF;0805=2.2pF
1206=2.2uF; 1210=22pF

=15% | 0201=0.1puF ;0402=1pF,

6.3V =10% =15%

0201 =0.1pF;0402 = 1uF;
0603 = 10puF;0805=4.7uF;
1206=47pF;1210=100pF;

<20% | 0402=2.2uF;

4V =15% ---

IR.: >10GQ or RxC>500Q-F whichever is smaller
Class II (X7R)

16V: 0201 =0.1uF;0402>0.22uF;0603>1pF;
0805>2.2uF;1206>10uF;1210>47uF

10V:0201>47nF;0402>0.47uF;0603>0.47uF;
0805>2.2uF;1206>4.7uF;1210>47uF

6.3V ;4V;

Insulation

Rated voltage Resistance
>100V: X7R
50V:0603>1uF;0805>1uF;1206>4.7uF;1210>4.7uF
35V:0805>2.2uF;1210=10puF 10GQ or Rx C
25V:0402>1uF;0603>2.2uF;0805>2.2uF; =100 Q-F
1206>10puF;1210>10pF Whichever

is smaller.
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Test Item
13. Resistance to * Solder temperature: 270+5°C *No remarkable damage.
Soldering * Dipping time: 10+1 sec *Cap change: NPO: within +2.5% or 0.25pF whichever is larger
Heat * Before initial measurement (X7R X7R: within £7.5%
MIL-STD-202 | only): Perform 150+0/-10°C for 1 hr | *Q/D.F. value:
Method 210 and then set for 2442 hrs at room | NPO: Cap=>30pF, Q>1000 ; Cap<30pF, Q>400+20C

temp.

* Measurement to be made after
keeping X7R: at room temp. for 24+2
hrs.

XT7R:

Rated
vol. DF< Exception of DF
=3% 0201(50V);0603 = 0.047pF;
=50V 0805=0.18uF; 1206 =0.47uF
<2.5% =5% 1210=4.7pF
<10% | 0402=0.1uF;0603 =1uF;
0805=1pF;1206 =2.2uF;
1210=10pF;
35V =3.5% =10% | 0603=1uF;0805>2.2uF;1210=10uF
=5% 0201=0.01uF;0805= 1puF;
55y <13.5% 1210=10pF
=000 =% 0603 =0.33uF;1206=4.7yF
<10% | 0402=0.10pF;0603=0.47pF;
0805=2.2uF;1206 = 6.8pF;
1210=22pF;
=5% 0603=0.15uF;0805=0.68uF;
16V <3.5% 1206=2.2uF;1210=4.7pF
<10% | 0201=0.01uF;0402=0.033uF;
0603 =0.68uF;0805=2.2uF
1206 =4.7uF; 1210=22uF;
=10% 0201=0.012uF;0402 =0.33uF;
10V <5% - 0603=0.33uF;0805=2.2uF
1206=2.2uF; 1210=22pF
=15% | 0201=0.1pF ;0402 = 1puF;
o 0 0201=0.1uF;0402 = 1puF;
63V =10% =15% 0603 = 10pF;0805=4.7uF;
1206=47pF;1210=100pF
<20% 0402=2.2uF;
4v =15% - -

IR.: >10GQ or RxC>500Q-F whichever is smaller
Class II (X7R)

16V: 0201 = 0.1uF;0402>0.22uF;0603>1 uF;
0805>2.2uF;1206>10uF;1210>47uF

10V:0201>47nF;0402>0.47pF;0603>0.47uF;
0805>2.2uF;1206>4.7uF;1210>47uF

6.3V ;4V ;

Insulation
Rated voltage Resistance
>100V: X7R
50V:0603>1pF;0805>1uF;1206>4.7uF;1210>4.7uF
35V:0805>2.2uF;1210= 10uF 10GQorRx C
25V:0402>1pF;0603>2.2uF;0805>2.2uF; =10 0Q-F
1206>10uF;1210>10pF whichever

is smaller.
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Test Item
14. | Thermal Shock | *Conduct 300 cycles according | *No remarkable damage.
IL-STD-202 to the temperatures and *Cap change: NPO: within £2.5% or 0.25pF whichever is larger
Method 107 time.Max. transfer time: 20 sec. X7R: within £10.0%

Time

t T L(°
Step emp. (°C) (min.)
1 -55°C +0/-3 1543
2 +125°C+3/-0 1543

*Max.transfer time:20 sec
*Before initial measurement
(X7R only): Perform
150+0/-10°C for 1 hr and then
set for 2442 hrs at room temp.
*Measurement to be made after
keeping

at room temp. for 2442 hrs

*Q/D.F. value:
NPO: Cap>30pF, Q=1000 ; Cap<30pF, Q=400+20C
X7R:

Rated
vol. DF< Exception of DF
=3% 0201(50V);0603=0.047uF;
=50V 0805=0.18uF; 1206 =0.47uF
<2.5% =5% 1210=4.7pF
<10% 0402=0.1uF;0603 = 1uF;
0805= 1uF;1206 =2.2uF;
1210= 10pF;
35V =3.5% =10% 0603 = 1uF;0805>2.2uF;1210= 10uF
=5% 0201=0.01pF;0805= 1uF;
25y <3.5% 1210=10pF
=270 =7% 0603=0.33uF;1206=4.7uF
<10% 0402=0.10uF;0603 = 0.47uF;0805 = 2.
2uF;1206=6.8uF;
1210=22pF;
=5% 0603 =0.15uF;0805=0.68uF;1206=2.
16V <3.5% 2pF;1210=4.7pF
<10% 0201=0.01uF;0402=0.033uF;
0603 =0.68uF;0805=2.2uF
1206=4.7uF; 1210=22uF;
~10% 0201=0.012uF;0402 =0.33uF;
10V <5% o 0603=0.33uF;0805=2.2uF
1206=2.2uF; 1210=22pF
=15% 0201=0.1pF ;0402 = 1pF;
0201=0.1uF;0402 = 1uF;
63V =10% =15% 0603 = IOJLF;OSOS 24‘}7LpF;
1206=47pF;1210=100uF
<20% 0402=2.2pF;
4v =15% --- T
IR.: >10G€ or RxC=500Q-F whichever is smaller
Class II (X7R)
Insulation
Rated voltage Resistance
>100V: X7R
50V:0603>1uF;0805>1uF;1206>4.7uF;1210>4.7uF
35V:0805>2.2uF;1210= 10uF 1GQorRxC
25V:0402>1uF;0603>2.2uF;0805>2.2uF; =10Q-F
1206>10uF;1210>10uF whichever
16V: 0201 = 0.1uF;0402>0.22uF;0603>1F; is smaller.
0805>2.2pF;1206>10uF;1210>47uF
10V:0201>47nF;0402>0.47uF;0603>0.47uF;
0805>2.2uF;1206>4.7uF;1210>47uF
6.3V ;4V ; TT series
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Test Item
15 ESD Per AEC-Q200-002 * No remarkable damage.
AEC-Q200-002 * Cap change:within the specified tolerance

*Q/D.F. value:
NPO: Cap>30pF, Q>1000 ; Cap<30pF, Q>400-+20C

X7R:
Rated
vol. DF< Exception of DF
=3% 0201(50V);0603 = 0.047uF;
=50V 0805=0.18uF; 1206=0.47uF

<2.5% =5% 1210=4.7uF

0402=0.1uF;0603 = 1 uF;

0805= 1uF;1206=2.2uF,

1210= 10pF,

35V <3.5% <10% 0603 = 1uF;0805>2.2uF;1210= 10pF
=5% 0201=0.01uF;0805= 1uF;

1210= 10pF

=10%

25V | =35% 70 | 0603=033uF;1206= 4. 7uF
<10% 0402=0.10pF;0603 = 0.47uF;0805
=) 2uF;1206 = 6.8uF;
1210=22pF;
=5% | 0603=0.151F;0805= 0.68.F;1206
16V <3.5% =2.2uF;1210=4.7uF

0201=0.01pF;0402=0.033uF;0603

<10%

=0.681F;0805=2.2F

1206 =4.7uF; 1210= 22uF;
—10v | 0201=0.012uF;0402= 0.33iF;

10V <5% 0603=0.33uF;0805=2.2uF
1206=2.2uF; 1210=22pF
=15% 0201=0.1pF ;0402= 1pF,

o 0 0201=0.1uF;0402=1uF;
63V =10% =15% 0603 = 10pF;0805=4.7uF;
1206=47pF;1210= 100uF;
<20% 0402=2.2uF;

4V =15% ---
IR.: >10GQ or RxC>50Q2-F whichever is smaller
Class I (X7R)
Rated voltage Insqlatlon
Resistance
>100V: X7R
50V:0603>1uF;0805>1uF;
1206>4.7uF;1210>4.7uF
35V:0805>2.2uF;1210= 10uF
25V:0402>1pF;0603>2.2uF;0805>2.2uF; 1GQor Rx C
1206>10puF;1210>10pF =100 Q-F
16V:0201 = 0.1uF;0402>0.22uF;0603>1 F; whichever
0805>2.21uF;1206>10pF;1210>47uF is smaller.
10V:0201>47nF;0402>0.47uF;0603>0.47uF;
0805>2.2uF;1206>4.7uF;1210>47uF
6.3V ;4V;
16 Solderability *Condition A
J-STD-002 Un-mounted chips 4hrs / All terminations shall exhibit a continuous solder coating free from
155°C*dry then completely defects from a minimum of 95% of the critical surface area of any individual
JESD22-BI102E | . . o
immersed for 5+0.5 sec in solder termination.
bath at 245+5°C.
*Condition B

Un-mounted chips steam 8 hrs then
completely immersed for 10+1sec in
solder bath at 220+5/-0°C.
*Condition C

Un-mounted chips steam 8 hrs then
completely immersed for 10+1 sec.
in solder bath at 260+0/-5°C.
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17. Electrical *Cap change: within the specified tolerance
Characterization *Capacitance *Q/D.F. value:

*Q/ D.F. (Dissipation Factor)
Cap<1000pF 1.0+0.2Vrms,
IMHz£10%

Cap>1000pF 1.0+0.2Vrms,
1KHz£10%

*Insulation Resistance
To apply rated voltage(500V
max.) for max. 120 sec.

*Dielectric Strength

To apply voltage:

=100 >2.5 times VDC
200V~300V >2 times VDC
400V~450V >1.2 times VDC

500V~999V >1.5 times VDC
1000V~3000V  >1.2 times VDC
, duration 1~5 sec,

charge and discharge current less
than 50mA.

*Temperature Coefficient (with
no electrical load)

Operation temperature:
-55~125°C at 25°C

NPO: Cap>30pF, Q>1000 ; Cap<30pF, Q>400+20C

X7R:
Rated
vol. DF< Exception of DF
<3% 0201(50V);0603 = 0.047uF;
=50V 0805=0.18uF; 1206 = 0.47uF
<25% | =% 1210=4.7uF
—10% | 0402=0.1uF;0603 = 1uF;
0805= 1uF;1206 =2 2uF;
1210= 10pF; TT series
35V <35 <10% | 0603= 1uF;0805>2.2uF;1210= 10uF
%
<5% 0201=0.01uF;0805= 1puF;
S5y 15, 1210= 10pF
=000 =% 0603 =0.33uF;1206=4.7uF
—10% | 0402=0.10uF;0603 = 0.47uF;
0805=2.21uF;1206 = 6.8F;
1210=22pF;
<5% 0603 = 0.15uF;0805= 0.68F;
16V <3.5% 1206=2.2uF;1210=4.7uF
—10% | 0201=0.01uF;0402=0.033uF;
0603 = 0.68uF;0805=22uF
1206=4.7uF; 1210=22F;
—10v | 0201=0.0121F;0402=0.33uF;
10V <5% o 0603=0.33uF;0805=2.2uF
1206=2.2uF; 1210=22uF
=<15% | 0201=0.1uF ;0402= IpF;
. . 0201=0.1pF;0402= 1uF;
63V =10% 1 =15% 1 d03= 10pF;0805 = 4.7uF;
1206 =47uF;1210= 100pF;
—o0% | 0402=2.2pF;
4v =15% | -
IR.: >10GQ or RxC>500Q-F whichever is smaller
Class II (X7R)
Insulation
Rated voltage Resistance
>100V: X7R
50V:0603>1uF;0805>1uF;1206>4.7uF;1210>4.7uF
35V:0805>2.2uF;1210= 10uF
25V:0402>1uF;0603>2.2uF;0805>2.2uF; 10GQ or RxC
1206>10uF;1210>10uF = 100Q-F
16V: 0201 = 0.1uF;0402>0.22uF;0603>1uF; whichever s
0805>2.2uF;1206>10uF;1210>47uF smaller.
10V:0201>47nF;0402>0.47uF;0603>0.47uF;
0805>2.2uF;1206>4.7uF;1210>47uF
6.3V ; 4V ; TT series

*Dielectric strength

No evidence of damage or flash over during test.

*Temperature Coefficient

Capacitance Change: NPO: Within £30ppm/°C
X7R: Within £15%
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18. Board Flex * The middle part of substrate shall

AEC-Q200-005 be pressurized by means of the
pressurizing rod at a rate of about 1 | * No remarkable damage.
mm per second unti the deflection * Cap change: NPO: within £5.0% or +0.5pF whichever is larger.

becomes 3mm (2mm for X7R) X7R: within +12.5%.
and then the pressure shall be (This capacitance change means the change of capacitance under specified
maintained for 5+1 sec. flexure of substrate from the capacitance measured before the test.)

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

19 Terminal Strength | * Pressurizing force: 2N (0402), *No remarkable damage or removal of the terminations.
AEC-Q200-006 10N(0603) * Capacitance within the specified tolerance
18N(0805). * Q/D.F. value:

* Test time: 601 sec.
estiime se¢ NPO: Cap>30pF, Q=1000 ; Cap<30pE, Q>400+20C.

X7R:
Rated D.F.= Exception of D.F. =
vol.
—30, | 0201(50V): 0603 =0.047pF;
0805=0.18yF;1206= 0.47uF
=5% 1210=4.7yF
=50V | =2.5% 0402=0.1F;0603 = 1 uF;
=10% | 0805=1uF;1206=22yF;
1210= 10yF;
0603 = 1pF;0805>2.2uF;

= 0, = 0,
35V =35% | =10% 1210= 10uF

_ 0201=0.01pF;0805= 1pF;
25V | =3.5% | =% | 1310=104F

0201=0.01F;0402= 0.033pF;0603
=0.151F;0805 = 0.68yuF;
1206=2.2uF;1210=4.7uF

=5%

16V =35% | < 10% 0201=0.1uF; 0402= 0.22uF;
0603=0.68pF;0805=2.2uF;
1206=4.7uF; 1210=22pF;

=10% 0201=0.012pF;0402= 0.33puF;
0603=0.33pF; 0805=2.2uF

= K]0
1oV =% 1206=2.2uF;1210=22pF;
=15% | 0201=0.1pF; 0402= IuF
=15% | 0201=0.1pF;0402= 1pF;
0603 = 10pF; 0805=4.7pF;
= 0,
6.3V =10% 1206=47pF :1210=100pF;
=20% | 0402=2.2puF
4V =15% | -
20 Beam Load Test * Break strength test The chip endure following force
AEC-Q200-003 * Beam speed: 2.5+0.25 mm/se * Chip length <2.5mm: Thickness >0.5mm (20N), <0.5mm (8N)

* Chip length >3.2mm: Thickness >1.25mm (54.5N), <1.25mm (15N
p lengt
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APPENDIXES
@ Tape & reel dimensions

Pa
O
. Ao, P2 |
i . F W w
v
—
P4
Fig. 2 The dimension of paper tape
Fig. 3 The dimension of plastic tape
Size 0201 0402 0603 0805 1206 1210
Thickness L N,E S,H,X AH B,T D, B,T CJD GP T C,D,GK M
0.39 0.70 1.05 1.50 1.50 1.90
Ao +-0.07 +1-0.2 +-0.30 +-0.20 +1-0.20 <1.80 +1-0.50 <2.00 <2.30 <305 <305 <320
0.69 1.20 1.80 2.30 2.30 3.50
BO +/-0.07 +/-0.2 +/-0.30 +/-0.20 +/-0.20 <270 +.0.50 <3.70 <4.00 <3.80 <3.80 <3.95
< < < - < 0.23 _ 0.23 0.23 0.23 0.23 0.23
T =0.50 =0.80 =1.20 =115 =1.30 +01 =1.30 o1 o1 o1 01 o1
Ko 00
W 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00
+/-0.10 +/-0.10 +/-0.10 +/-0.10 +-0.10 +1-0.20 +-0.10 +-0.20 +-0.20 +-0.20 +-0.20 +-0.20
P 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
0 +/-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 20,00 40.00 20.00 40.00 40.00 40.00
XFo +/-0.10 +/-0.10 +1-0.20 +1-0.20 +-0.20 +1-0.20 +-0.20 +-0.20 +-0.20 +-0.20 +-0.20 +-0.20
p 2.00 2.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
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
p 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
2 +-0.05 +-0.05 +-0.05 +-0.05 +-0.05 +-0.05 +-0.05 +-0.05 +1-0.05 +-0.05 +-0.05 +-0.05
D 155 155 155 155 1.55 1.50 1.55 1.50 1.50 1.50 1.50 1.50
0 +/-0.05 +/-0.05 +/-0.05 +/-0.05 +/-0.05 +0.1/-0 +/-0.05 +0.1/-0 +0.1/-0 +0.1/-0 +0.1/-0 +0.1/-0
D j j : : } 1.00 1.00 1.00 1.00 1.00 1.00
1 +/-0.10 +/-0.10 +/-0.10 +/-0.10 +/-0.10 +/-0.10
E 1.75 1.75 1.75 1.75 1.75 1.75 1.75 1.75 1.75 1.75 1.75 1.75
+-0.05 +-0.05 +-0.05 +-0.05 +-0.05 +/-0.10 +-0.05 +-0.10 +-0.10 +-0.10 +-0.10 +-0.10
3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50
+/-0.05 +/-0.05 +/-0.05 +/-0.05 +/-0.05 +/-0.05 +/-0.05 +/-0.05 +/-0.05 +/-0.05 +/-0.05 +/-0.05
Size 0201, 0402, 0603, 0805, 1206, 1210
Reel size 7" 10" 13"
C 13.0+0.5/-0.2 13.0+0.5/-0.2 13.0+0.5/-0.2
Wy 8.4+1.5/-0 8.4+1.5/-0 8.4+1.5/-0
A 178.0+£1.00 250.0+1.0 330.0+1.0
N 60.0+1.0/-0 100.0£1.0 100£1.0
Fig. 4 The dimension of reel
@ Constructions
No. Name NPO, X7R
@ Ceramic material BaTiO ®
@
@ Inner electrode Ni ®
® Inner layer Cu
@
- . . U
® Termination Middle layer Ni
® Outer layer Sn (Matt) Fig. 5 The construction of MLCC
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@ Storage and handling conditions

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

® Recommended soldering conditions

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

250 . H ‘ ! o 260°C
R T TN 8 2 U'_\\
max. ramp down rate = 6°C/s H H Py
217 v : ] ‘5 \
i i BT 200
200 % 5 g- 150 °C/sec max|
5} | | £ 4T/ sec max
s | ! & 150 \
g ; ‘ | 120°C
"o : : 100 / \\
T oA \
For SnAgCu series solder paste /
25 . . .
L 30 sec min. J Time Time
! 60~120 sec 60~150 sec <100 sec 3-5 sec| yotal contact time
480 sec max. to Peak _‘ h o Over 60sec at least by
natural cooling
Fig. 5 Recommended reflow soldering profile for SMT process Fig. 6 Recommended wave soldering profile for SMT process
with SnAgCu series solder paste. with SnAgCu series solder.




