Automotive Multilayer Ceramic Capacitors
10 to 100V (NPO, X7R Dielectrics)

multicomprro

Description: RoHS
MLCC consists of a conducting material and electrodes. To manufacture o .
a chip-type SMT and achieve miniaturization, high density and high Compl |ant

efficiency, ceramic condensers are used.

MLCC is made by NP0,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.

Features: Applications:

* Wide selection of sizes is available (0402 to 0805).
* High capacitance in given case size.
» Capacitor with lead-free termination (pure Tin).
* The MT series meet AEC-Q200 requirement.

External Dimensions:

+ For Navigation & Information equipments.
* For entertainment equipments

» For comfortable equipments.

» For Automotive electronic equipment.

Size L w T Remark Me min L
Inch (mm) (mm) (mm) (mm)/Symbol (mm) p N
0402 (1005) | 1.00+0.05 | 0.5+0.05 0.5 +0.05 N +0.(()).52/5-Jo.1
1.60£0.10 0.8 +0.1 0.8 £0.07 S
0603 (1608) 16 0.8 0.80 X 0.4 £0.15 W
+0.15/-0.1 | +0.15/-0.1 +0.15/-0.1 —s| —s|
0.60:0.10 | A Mg M,
2+0.15 1.25 0.1 0.80+0.10 B The outline of MLCC
0805 (2012) 0.50+0.20
1.25+£0.10 D
210.2 1.25 0.2 1.25+0.20 |
# Reflow soldering only is recommended.
General Electrical Data:
Dielectric NPO X7R
Size 0805 0402, 0603, 0805

Capacitance range*

0.1pF to 0.047uF

100pF to 2.2pF

Capacitance tolerance**

Caps<5pF#: A (+0.05pF ), B (+0.1pF), C (+0.25pF)
5pF<Cap<10pF:B (+0.1pF), C (£0.25pF), D (+0.5pF)
Cap210pF: F (£1%), G (x2%), J (x5%)

J (#5%), K (£10%), M (+20%)

Rated voltage (WVDC)

10V, 16V, 25V, 50V, 100V, 200V, 250, 500, 630, 1000

Operating temperature

-55°C to +125°C

Capacitance characteristic

+30ppm/°C

+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 Cap1000pF and 1.0+0.2Vrms, 1.0kHz+10% for Cap>1000pF, 25°C at ambient

temperature for X7R.

** Preconditioning for Class Il MLCC: Perform a heat treatment at 150+10°C for 1 hour, then leave in ambient condition for
2412 hours before measurement.
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Automotive Multilayer Ceramic Capacitors
10 to 100V (NPO, X7R Dielectrics)

multicomprro

Capacitance Range

Dielectric NPO
Size 0805
V%?ttae: e 10 16 25 50 100 200 250 500 630
0.5pF (OR5) A A A A A A A A A
0.6pF (OR6) A A A A A A A A A
0.7pF (OR7) A A A A A A A A A
0.8pF (OR8) A A A A A A A A A
0.9pF (OR9) A A A A A A A A A
1.0pF (1R0) A A A A A A A A A
1.2pF (1R2) A A A A A A A A A
1.5pF (1R5) A A A A A A A A A
1.8pF (1R8) A A A A A A A A A
2.2pF (2R2) A A A A A A A A A
2.7pF (2R7) A A A A A A A A A
3.3pF (3R3) A A A A A A A A A
3.9pF (3R9) A A A A A A A A A
4.7pF (4R7) A A A A A A A A A
5.6pF (5R6) A A A A A A A A A
§ 6.8pF (6R8) A A A A A A A A A
% 8.2pF (8R2) A A A A A A A A A
% 10pF (100) A A A A A A A A A
© 12pF (120) A A A A A A A A A
15pF (150) A A A A A A A A A
18pF (180) A A A A A A A A A
22pF (220) A A A A A A A A A
27pF (270) A A A A A A A A A
33pF (330) A A A A A A A A A
39pF (390) A A A A A A A A A
47pF (470) A A A A A A A A A
56pF (560) A A A A A A A A A
68pF (680) A A A A A A A A A
82pF (820) A A A A A A A B B
100pF (101) A A A A A B B B B
120pF (121) A A A A A B B D D
150pF (151) A A A A A D D D D
180pF (181) A A A A A D D D D
220pF (221) A A A A A D D D D
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Automotive Multilayer Ceramic Capacitors

10 to 100V (NPO, X7R Dielectrics)
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Dielectric

NPO

Size

0805

Rated
Voltage

-
o

-
o

N
(3]

a
o

100

200

250 500 630

Capacitance

270pF (271)

>

330pF (331)

390pF (391)

470pF (471)

560pF (561)

680pF (681)

820pF (821)

1,000pF (102)

—|-|=-[-|-|o]|o|o
—|-|-[-|-|o|o|o

1,200pF (122)

1,500pF (152)

2,200pF (222)

O|0O|0|0|0|0|0|0|0|0C|0O|0

O|0O|0|0|0|0|0|0O0|0|0|0O|0O

(
1,800pF (182)

(

(

2,700pF (272)

3,300pF (332)

3,900pF (392)

4,700pF (472)

5,600pF (562)

6,800pF (682)

O|O|0|0|0|0|0|0|W0|0|W|W®|W0|W|T|0|>

8,200pF (822)

O|0|0|0|0|0|0|0|W|0|0|W|0|W|WW|0|T|>]|>

O|O|0|0|0|0|0|0|W|0|0|W|0|T|T|0|T|>]|>

0.01uF (103)

@)

O

O|O|0|0|0|0|0|0|0|0|0|W|0|W0|W|0|W|T|>]|>

O|O|0|0|0|0|0|0|0|0|W|W|0|W|W|0|W@|T|>]|>

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

X7R Dielectric

Dielectric

X7R

Size

0402

0603

Rated Voltage

RN
o

RN
(o]

N
o
N
»

[
o
-
o
o

Capacitance

100pF (101

120pF (121

150pF (151

180pF (181

220pF (221

~ |~ |~ || |-

270pF (271

Z|Z|1Z|Z2|Z2|Z

Z|1Z|Z|1Z|Z2]|Z2

Z|1Z|Z|1Z|Z2]|Z

Z|1Z|Z|1Z|Z2]|Z

(28 KN K20 K20 K2R K2
(28 K2R K28 K20 K2R K2

(28 K2R K28 K20 KR K72

(28 K2R K28 K20 KR KO
Dinvlv|ln|lwvn
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Dielectric

X7R

Size

o
H
o
N

0603

Capacitance

330pF (331

390pF (391

560pF (561

)
)
470pF (471)
)
)

680pF (681

820pF (821)

1,000pF (102)

1,200pF (122)

1,500pF (152)

1,800pF (182)

2,200pF (222)

2,700pF (272)

3,900pF (392)

4,700pF (472)

5,600pF (562)

6,800pF (682)

(
(
(
(
(
3,300pF (332)
(
(
(
(
(

8,200pF (822)

0.010pF (103)

Z|Z|Z|Z|Z|Z|Z|Z|Z|Z2|Z|Z|Z|1Z|Z2|Z2|Z2|Z2]|Z

0.012uF (123)

0.015puF (153)

0.018uF (183)

0.022uF (223)

0.033uF (333)

0.039uF (393)

0.047uF (473)

XIX|IX|IX[IX|X|X|X|O|wo|w|w|lwo|lwo|lOlo|lw|lvw|lvwlvw|lvlo|lnv|lv|lvw|lw]|wn

0.056uF (563)

(
(
(
(
(
0.027uF (273)
(
(
(
(
(

0.068uF (683)

0.082uF (823)

0.10pF (104)

Z|1Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z2|Z|Z|Z|Z|Z|Z2|Z|Z|Z2|Z2|Z2|Z2|Z2|1Z2|Z2|Z2|Z2]|2

ZlZ|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z2|Z2|Z|Z|Z|Z|Z2|Z2|Z2|Z2|2

ZlZ|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z2|Z2|Z|Z|Z|Z2|Z2|Z2|Z2|Z2

Dl Bl Bl Bl Bl el e 200 20N 2 20 K20 K2 20 K2 K20 N2 N2 K20 20 KN K20 K20 K2 N N2 K20 K2 N K20 K20 K K2

0.12uF (124)

Dl Pl Dol Pl e 20 K2 2 2 2 2 2 2 2 20 2 2 2 N 2N N2 N2 20 N2 N2 K20 K20 K2 K20 K20 K A K2R K2R K A K2R K2
Dl Pl Dol Pl e 2 K2 2 2 2 2 2 2 N2 20 2 20 N2 N 2N K20 KN 20 K20 KN K2R K20 KN K2R NN KON N0 NN RO N NN N )]

Dl Pl Dol Pl e 20 K2 2 2 2 2 K2 N N2 N2 K 2N K2 KA N2 K2N KN 2R N2 N KON KR NN KON KR KON KON KR NN KON NN N0))

0.15uF (154) X
0.18uF (184)

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

The letter in cell is expressed the symbol of product thickness.
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X7R Dielectric

Capacitance

Dielectric X7R

Size 0805
Rated Voltage (V DC) 10 | 16 | 25 | 50 | 100 | 200 | 250 | 500 | 630

100pF (101) B

120pF (121)

150pF (151)

180pF (181)

220pF (221

270pF (271

330pF (331

470pF (471

560pF (561

)
)
)
390pF (391)
)
)
)

680pF (681

820pF (821)

1,000pF (102)

1,200pF (122

1,500pF (152

1,800pF (182

2,200pF (222

3,300pF (332

3,900pF (392

4,700pF (472

)
)
)
)
2,700pF (272)
)
)
)
)

5,600pF (562

6,800pF (682)

8,200pF (822)

0.010uF (103

O|I0O|I0O|0O|0O|0|W0|W0|0|0|W0|W0|0|0|0|W0|D|W0|W0|0|T©|T|W|0|©
O|I0O|I0O|0|0O|0|W0|W|0|0|W0|W0|W|0|0|0|T0|W0|0|0|T|T|0|0|T

0.012uF (123

0.015uF (153

0.018uF (183

0.022pF (223

O|IO|0O|0|0O|0|0|0|0|0|W0|D|0|0|0|0|W|0|0|0|T|W0|W0|0|T|T|0|0|T

O|IO|O|0O|0|0| 0| 0| 0|0 |0 |D|0|0|0|0|0|0|0|0|T0|W0|0|W0|T|T|0|0|T

0.033pF (333

0.039pF (393

0.047pF (473

0.056pF (563

)
)
)
)
)
0.027pF (273)
)
)
)
)
)

0.068uF (683

|V T DD | 0| DD D 0| 0|0V 00|V |D|D| 0|00 |T|D|O0|0|O0|T|O|0|0|O|T|0|0|T

oo Buvll Muvl uvll Mov Mook ool Muell uel Movk Mook Bull uel Buel Movk Mok Nusll uvl Rueiy ok Bok Ruel Nuvly Ruvi ok ol uely uel Buvi fovi Mol usl Ruvl Rovh Hov)

ou i ovll vely Muvl Mool Mol vl uel Muvll Movll ok ook vell Muvll Mol Mok uel uvi Muel Mool Rovkl uely Ruvl ol ol Buvi uely Huvly ol Rovk Ruvi uvi Ruvl sl Rov)

(oo Bovl Muvls uvl Rovi Mook ool Nuel uel Rovk Bovk Bl Nuvl vely vk ok Nusl uvl Rveiy ovk Bosk el Nuviy Ruviy ok Bosl ucl Nuvl Buvi Rovi Buvl ucl Ruvl ovh Hov)

O|O|I0O|0O|0O|0|0|0|0|0|0|W0|W0|0|0|0|0|D|0|0|0|0|0|0|0|0|T|W0|W0|W0|T|TW|0|0
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Dielectric

X7R

Size

0805

Rated Voltage (V DC)

-
o

-
o

N
(3,}

50 | 100

200 | 250

500

630

Capacitance

0.082uF (823)

0.10pF (104)

0.12uF (124)

0.15uF (154)

0.18pF (184)

0.22uF (224)

0.27uF (274)

0.33pF (334)

0.39uF (394)

0.47uF (474)

—|—|—|—|O9|0|0C|0|W|T

0.56pF (564)

0.68uF (684)

0.82uF (824)

1.0uF (105)

O|0|0|O0|0|0|0|0|0|O|O|W|Ww| T

O|0|0|0O|0|0|0|0|0|O|O|w|w|®

O|0|0|O0|0|0|0|0|0|O|O|W|W| T

2.2uF (225)

4.7uF (475)

10pF (106)

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

Packaging Style And Quantity

Size

Thickness (mm)/Symbol

Paper tape

Plastic tape

7" reel

13" reel

reel 13" reel

0402 (1005)

0.5 +£0.05

10k 50k

0603 (1608)

0.8 £0.07

4k 15k

0.8 +0.15/-0.1

4k 15k

0805 (2012)

0.6 +0.1

4k 15k

0.8 +0.1

4k 15k

1.25 0.1

3k 10k

1.25 0.2

—|O|B|>|IX|0n|Z

3k 10k
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Automotive Multilayer Ceramic Capacitors e
10 to 100V (NPO, X7R Dielectrics) mUItlcomp PRO

Reliability Test Conditions And Requirements

No | AEC-Q200 AEC-Q200 Test Condition Requirements
Test Item

Pre-and -
1 Post-Stress
Electrical Test

2 | High Temperature * Test temp.: 150£3°C * No remarkable damage.
Exposure (Storage) | * Unpowered. * Cap change : NPO: within +2.5% or +0.25pF whichever is larger.
MIL-STD-202 * Test time: 1000+24/-0 hrs. X7R: within +10.00%.
Method 108 Measurement to be made * Q/D.F. value:

after keeping at room temp.

for 24+2 hrs. NPO: Cap=30pF, Q=1000 ; Cap<30pF, Q=400+20C.

X7R:

Rated
vol.

D.F.s Exception of D.F.<

<6% 120620.47uF
=100V | <3% <7.5% | 060320.068F;0805>0.1uF;120621uF;121022.2uF
<20% | 0805>0.22F;121023.3uF

<6% 0201(50V);060320.047F;080520.18F;120620.47uF
<10% | 020120.01uF;121023.3uF

50V <3%
<20% 040220.012uF;0603>0.1uF; 0805/X7R>0.47uF;
s 120622.2uF;1210210pF

35V <5% <20% 060321pF;080522.2F;120622.2uF;1210210uF

<10% 020120.01uF;080521uF;1210=10uF

<14% | 060320.33pF

25v 5% g0, | 020120.14F; 040220.0564F;060320.47uF;
S15% | 080522.2yiF;120624.7yiF;1210222yF

<20% | 040220.47yF
<10% | 060320.15)F;080520.68)F;120622.2F;121024.7uF

16V 5% <15% 020120.022uF;040220.033pF;
=197 1 0603>0.47F;080522.2F;120624.7F;1210222)F

<159 | 020120.0124F;040220.22,F;
10V <759 |07 | 060320.33F;080522.2yiF;120622.2uF;1210222uF

<20% 020120.1pF;0402=1uF

020120.1uF;040221uF;0603210uF;
080524.7uF;1206247uF;1210=100uF

6.3V <15% <30%

av <20%
* .R.: 10GQ or RxC500Q-F whichever is smaller.
Class Il (X7R)
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Automotive Multilayer Ceramic Capacitors e
10 to 100V (NPO, X7R Dielectrics) mUItlcomp PRO

No | AEC-Q200 AEC-Q200 Test Condition Requirements
Test Item
Rated voltage Insulation
9 Resistance
100V: All X7R;121023.3pF
50V: 0402>0.01uF;060321yF;080521uF;120624.7uF;121024.7uF
35V: 060321uF;080522.2F;120622.2F;1210210pF
25V: 0201021uF;040202221F;06032220F;080522.2uF; 1GQorRxC
1206210pF;1210210uF 210Q-F
16V: 0201021uF;04020222F;060321 iF;080522.2F; :’r:gl‘;"er s
1206210pF;1210247uF i
10V: 0201247nF;040220.47F;06030247F;080522.2)F;
120624.7yF;1210247uF
6.3V; 4V, Size=21812
3 | Temperature * Conduct 1000 cycles * No remarkable damage.
Cyclin according to the * Cap change : NPO: within +2.5% or +0.25pF whichever is larger.
ycling g g ¢]
JESD22 temperatures and time. X7R: within £10%.
Method JA-104 Time * Q/D.F. value:
Step | Temp. (°C) [ iny | | NPO: Cap230pF, Q21000 ; Cap<30pF, Q2400+20C.
1 | -55°c+03 | 541 X7R:
2 [ +125°C +3/-0 | 541 sglted DF< | Exception of D.F.<
<6% 120620.47yF
2100V | <3% <7.5% | 060320.068uF;0805>0.1uF;120621uF;121022.2uF
<20% | 0805>0.22uF;121023.3uF
<6% 0201(50V);060320.047F;080520.18uF;120620.47uF
s0v . <10% | 020120.01uF;121023.3uF
<20% 040220.012uF;0603>0.1uF; 0805/X7R>0.47F;
=57 1 120622.2uF;1210210pF
35V <5% <20% | 060321yF;080522.2uF;120622.2uF;1210210uF
<10% | 020120.01uF;080521uF;1210210uF
<14% | 060320.33uF
2V =%, [ 020120.10F; 040220 0560060320470 ;
=197 | 080522.2uF;120624.7uF;1210222uF
<20% | 04022047 F
<10% | 060320.15uF;080520.68uF;120622.2uF;121024.7uF
18v 5% | 150, | 020120.022F;040220.033uF;
=% | 0603>0.47pF;080522.2uF;120624.7uF;1210222uF
<15% 020120.012uF;040220.22,F;
10V <75% |~ " | 060320.33uF;080522.2uF;120622.2F;1210222yF
<20% | 020120.1uF;040221uF
020120.1yF;040221F;0603210uF;
0, 0,
63V | =15% | =30% | 0g0524.7,F:1206247yF;12102100F
4v <20% |-
*.R.: 10GQ or RxC500Q-F whichever is smaller.
Class Il (X7R)
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Automotive Multilayer Ceramic Capacitors e
10 to 100V (NPO, X7R Dielectrics) mUItlcomp PRO

No | AEC-Q200 AEC-Q200 Test Condition Requirements
Test Item
Rated voltage :;‘::ilsat:zge
100V: All X7R;121023.3uF
50V: 0402>0.01uF;060321uF;080521uF;120624.7uF;121024.7uF
35V: 060321uF;080522.2uF;120622.2uF;1210210uF
25V: 0201021uF;04020222uF;0603222UF;080522.2uF; 1GQorRx C
1206210uF;1210210pF 210Q-F
16V: 0201021uF;04020222,1F;060321F;080522. 2 ; ‘;Vr:;ﬁ?:r"er is
1206210uF;1210247uF
10V: 0201247nF;040220.47uF ;06030247 uF;080522.2uF;
120624.7uF;1210247uF
6.3V; 4V; Size21812
4 | Destructive Per EIA-469 No defects or abnormalities
Physical Analysis
EIA-469
5 | Moisture * Test temp.: 25~65°C * No remarkable damage.
Resistance * Humidity: 80~100% RH | * Cap change : NPO: within +2.5% or +0.25pF whichever is larger.
MIL-STD-202 * Test time: 10 cycles, X7R: within £10%.
Method 106 t=24hrs/cycle. * Q/D.F. value:
* Measurement to be NPO: Cap=30pF, Q=1000 ; Cap<30pF, Q=400+20C.

made after keeping at X7R:
room temp. for 2412 hrs.

Rated

D.F.s Exception of D.F.<
vol.

<6% 120620.47uF

=100V | <3% <7.5% | 060320.068F;0805>0.1uF;120621uF;121022.2uF
<20% | 0805>0.22F;121023.3uF

<6% 0201(50V);060320.047F;080520.18F;120620.47uF
<10% | 020120.01uF;121023.3uF

50V <3%
<209 | 040220.0124F;0603>0.14F; 0805/X7R>0.47pF;
=207 1 120622.2uF;1210210pF

35V <5% <20% | 0603=1pF;080522.2uF;120622.2uF;1210=10pF
<10% | 020120.01pF;080521pF;1210210uF
<14% | 060320.33yF

25V <5%

020120.1pF; 040220.056uF;060320.47F;
080522.2uF;120624.7uF;1210=22uF

<20% | 040220.47yF
<10% | 060320.15)F;080520.68)F;120622.2F;121024.7uF

16V 5% <15% 020120.022uF;040220.033pF;
=197 1 0603>0.47F;080522.2F;120624.7F;1210222)F

<159, | 020120.0124F;040220.22,F;
10V <759 |07 | 060320.33uF;080522.2yiF;120622.2uF;1210222uF

<20% 020120.1pF;0402=1uF

020120.1uF;040221uF;0603210uF;
080524.7uF;1206247uF;12102100uF

av <20% | -

<15%

6.3V <15% <30%

*.R.: 10GQ or RxC500Q-F whichever is smaller.
Class Il (X7R)
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Automotive Multilayer Ceramic Capacitors e
10 to 100V (NPO, X7R Dielectrics) mUItlcomp PRO

No | AEC-Q200 AEC-Q200 Test Condition Requirements
Test Item
Insulation
Rated voltage Resistance
100V: All X7R;121023.3uF
50V: 0402>0.01uF;060321uF;080521uF;120624.7uF;121024.7uF
35V: 060321uF;080522.2uF;120622.2uF;1210>10pF
25V: 02010=1uF;04020=22pF;0603222uF;080522.2uF; 1GQorRxC
1206210F;1210210pF 2100-F
16V: 0201021uF;04020222,1F;060321uF;080522. 2, F; z’r:;:';"er s
1206210F;1210247pF i
10V: 0201247nF;040220.47uF;06030247F;080522.2,F;
120624.7uF;1210247pF
6.3V; 4V, Size=1812
6 | Biased Humidity | * Test temp.: 85+3°C * No remarkable damage.
MIL-STD-202 * Humidity: 85%RH * Cap change : NPO: within +2.5% or +0.25pF whichever is larger.
Method 103 * Test time: 1000+24/-0 X7R: within £10%.
hrs. * Q/D.F. value:
* To apply voltage: rated NPO: Capz30pF, Q21000 ; Cap<30pF, Q2400+20C.
voltage and 1.3~1.5Vdc. | X7R:
(add 100k ohm resistor) Rated
* Before initial v:|e D.E< | Exception of D.F.5
measurement (Class =% 12065047 pF
only) : To apply test
voltage for 1hr at test >100V | <3% <7.5% | 060320.068uF;0805>0.1uF;120621uF;121022.2uF
temp. and then set for <20% 0805>0.22uF;1210=3.3uF
2412 hrs at room temp. <6% 0201(50V);060320.047F;080520.18F;120620.47uF
*
Measurement to be sov <50, <10% | 020120.01uF;121023.3uF
made after keeping at - 040220.012uF;0603>0.1uF; 0805/X7R>0.471F;
. 0. ; ApF; . ;
room temp. for 2412 hrs. $20% | 420622 2uF:12102104F
35V <5% <20% | 060321uF;080522.2uF;120622.2uF;1210210uF

<10% 020120.01uF;080521uF;1210210uF

<14% 060320.33uF

BV =% [ 020120.10F; 040220 0560F;060320 47yF;
=15% | 080522.20F 120624 7/F :1210222yF

<20% | 040220.47yF
<10% | 060320.15)F;080520.68)F;120622.2F;121024.7uF

16V 5% <15% 020120.022uF;040220.033pF;
=197 1 0603>0.47F;080522.20F;120624.7F;1210222yF

<159 | 020120.0124F;040220.22,F;
10V <759 |7 0% | 060320.33uF;080522.2yiF;120622.24F;1210222uF

<20% | 020120.1uF;040221pF

020120.1pF;040221uF;0603210uF;
080524.7uF;1206247uF;1210=2100uF

4V <20% - —

6.3V <15% <30%

*.R.: 10GQ or RxC50Q-F whichever is smaller.
Class Il (X7R)
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Automotive Multilayer Ceramic Capacitors

10 to 100V (NPO, X7R Dielectrics)

multicomprro

No | AEC-Q200 AEC-Q200 Test Condition
Test Item

Requirements
Rated voltage Insulation
9 Resistance
100V: All X7R;121023.3uF
50V: 0402>0.01uF;060321uF;080521uF;120624.7uF;121024.7uF
35V: 060321uF;080522.2uF;120622.2uF;1210210uF
25V: 02010=21uF;04020=22uF;0603222F;080522.2uF; 500GQ or R
1206210pF;1210210pF x C250-F
16V: 0201021uF;04020222,1F;060321uF;080522. 2, F; ;Vr:gl‘:r"er s
1206210pF;1210247uF i
10V: 0201247nF;040220.47uF;06030247uF;080522.2F;
120624.7uF;1210247uF
6.3V; 4V, Size21812
Class Il (X7R) for 1.3~1.5Vdc
Insulation
Rated voltage Resistance
100V: All X7R;121023.3uF
50V: 0402>0.01uF;060321uF;080521uF;120624.7uF;121024.7uF
35V: 060321uF;080522.2uF;120622.2uF;1210210uF
25V: 02010=1uF;04020=22pF;0603222uF;080522.2uF; 1GQorRxC
1206210uF;1210210pF 210Q-F
16V: 0201021uF:04020222F;060321 F:080522.2F; :/r::l:];ver s
1206210pF;1210247uF i
10V: 0201247nF;040220.47uF;06030247uF;080522.2F;
120624.7uF;1210247uF
6.3V; 4V; Size=1812
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Automotive Multilayer Ceramic Capacitors e
10 to 100V (NPO, X7R Dielectrics) mUItlcomp PRO

No | AEC-Q200 AEC-Q200 Test Condition Requirements
Test Item
7 | Operational Life | * Test temp.: 125+3°C * No remarkable damage.
MIL-STD-202 * To apply voltage: * Cap change : NPO: within +2.5% or +0.25pF whichever is larger.
Method 108 (1) 10VUr250Vv:200% of X7R: within £10%.
rated voltage. * Q/D.F. value:
(2) 150% of rated voltage: | NPO: Cap=30pF, Q21000 ; Cap<30pF, Q=400+20C.
a) 500V X7R:
b) 0603/X7R/50V/ atod
Cap.>0.1yF V:|e D.F.s Exception of D.F.<
c) 0805/X7R/50V/ 5
<6% 120620.47uF
Cap.0.68pF s
(3) 630VUr1000V:120% of 2100V | <3% <7.5% 060320.068pF;0805>0.1pF;120621pF;121022.2uF
rated voltage. <20% 0805>0.22uF;121023.3uF
* Test time: 1000+24/-0 <6% 0201(50V);060320.0471F;080520.18F;120620.47uF
hrs. <10% | 020120.01uF;121023.3
o o, = (4 =2U. 5 29, |JF
* Before initial 50v 3%
t <20% | 040220.012F;0603>0.1uF; 0805/X7R>0.474F;
measuremen = 120622.24F;1210210pF
(X7R only). 35V <5% <20% | 060321yF;080522.2uF;120622.2uF;1210210uF
Apply test voltage for 1 hr — — -
at 125°C. <10% 020120.01uF;080521uF;1210210puF
Remove and let set for <14% 060320.33pF
2412 hrs at room 25v 5% <159 | 020120.1uF; 040220.05601F060320.47,F;
temp. =R 080522.2uF;120624.7uF;1210222F

* Measurement to be
made after keeping at
room temp. for 2412 hrs.

<20% | 040220.47yF
<10% | 060320.15)F;080520.68)F;120622.2F;121024.7uF

16V 5% <15% 020120.022uF;040220.033pF;
=197 1 0603>0.47F;080522.2F;120624.7F;1210222)F

<159 | 020120.0124F;040220.22,F;
10V <759 |07 | 060320.33F;080522.2yiF;120622.2uF;1210222uF

<20% 020120.1pF;0402=1uF

020120.1uF;040221uF;0603210uF;
080524.7uF;1206247uF;12102100uF

av <20% | -

6.3V <15% <30%

*.R.: 10GQ or RxC50Q-F whichever is smaller.

Class Il (X7R)
Insulation
Rated voltage Resistance
100V: All X7R;121023.3yF
50V: 0402>0.01yF;060321F;080521iF:120624.74F; 121024 7uF
35V: 060321yF;080522.24F:120622.2F;1210210F
25V: 0201021uF;04020222yiF :0603222F ;080522 2F:; 1GQorR x C
1206210F:1210210pF 2100-F
16V: 0201021uF;04020222,1F;060321F;080522. 2F; :’r:';?;"er s
1206210pF;1210247F :
10V: 0201247nF;040220.47uF;06030247iF ;080522.2,IF;
120624.7F:1210247F
6.3V; 4V; Size21812
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Automotive Multilayer Ceramic Capacitors
10 to 100V (NPO, X7R Dielectrics)

multicomprro

No

AEC-Q200
Test Item

AEC-Q200 Test Condition

Requirements

External Visual
MIL-STD-883
Method 2009

Visual inspection

No remarkable defect.

Physical
Dimension
JESD22
Method JB-100

Using by calipers

Within the specified dimensions

10

Resistance to
Solvents
MIL-STD-202
Method 215

* Temperature: 25+5°C

* Time: 3+0.5/-0 min.

* Solvent: Iso-propyl
alcohol.

* No remarkable damage.
* Cap.: within the specified tolerance.
* Q/D.F. value:
NPO: Cap=30pF, Q21000 ; Cap<30pF, Q=400+20C.

X7R:
5::"“ D.Fs | Exception of D.F:s
<3% 120620.47F
2100V | <25% |<5% 060320.0684F;0805>0.1F;120621F;121022.2uF
<10% | 0805>0.22uF;121023.3uF
<3% 0201(50V);060320.047F;080520.18yF;120620.471F
sov s | 55% 020120.01uF;121023.3uF
<109, | 040220.012UF;0603>0.14/F; 0805/X7R>0.47
=10% | 120622.2uF:1210210uF
35V <35% |<10% | 060321yF;080522.20F;120622.2uF;1210210uF
<5% 020120.01pF;080521uF;1210210uF
<% 060320.33uF
25V <3.5% <109, | 020120.14F; 040220.0564F;060320.474F;
=10% | 080522.24F;120624.7yiF:1210222F
<12.5% | 040220.47uF
<5% 060320.150F;080520.681F;120622.2F;121024. 74F
16v s35% | 100 | 020120.0220F;040220.033uF;
=10% | 0603>0.47F;080522.2,iF;120624. 7uF;1210222uF
<109 | 020120.012F 040220 22,
10V <59 =10% | 050320.33F:080522.2,/F ;120622 24F;1210222F
<15% | 020120.14F;040221uF
5o, | 020120.15F:040221y/F:0603210F;
6av | <10% |=7°7 | 080524.7uF;1206247yF;121021004F
<20% | 040222.24F
av 5% | -

*.R.: 10GQ or RxC500Q-F whichever is smaller.
Class Il (X7R)
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Automotive Multilayer Ceramic Capacitors

10 to 100V (NPO, X7R Dielectrics)

multicomprro

No

AEC-Q200
Test Item

AEC-Q200 Test Condition

Requirements
Rated voltage Insu_lation
Resistance

100V: All X7R;1210=3.3puF

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

35V: 060321uF;080522.2uF;120622.2uF;1210210uF

25V: 02010=21uF;04020=22pF;0603222uF;080522.2uF; 10GQorRxC
1206210pF;1210210pF 2100Q-F

16V: 0201021uF;04020222F ;060321 1F 080522, 20F; ‘;"n':gl‘;"er 's
1206210pF;1210247pF

10V: 0201247nF;040220.47uF;06030=247uF;080522.2uF;
120624.7uF;1210247uF

6.3V; 4V; Size=1812

Rated voltage Insu_lation

Resistance

100V: 121023.3uF

50V: 040220.1uF;060322.2uF;0805210uF;1206=10uF

35V: 060321pF;

25V: 020120.1pF;040222.2uF;0603210uF;0805210uF;1206222uF | RxC=50Q-F

16V: 0603210uF;0402=1uF;020120.22uF

6.3V: 020120.1uF;040221F;0603>4.7uF;0805247uF;1206210pF

4V: 0603222F;0805247uF;1206=100uF
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Automotive Multilayer Ceramic Capacitors
10 to 100V (NPO, X7R Dielectrics)

multicomprro

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.
MIL-STD-202 * Velocity: 15.4 ft/sec * Q/D.F. value:
Method 213 * Three shocks in each NPO: Cap=30pF, Q21000 ; Cap<30pF, Q=400+20C.
direction should be X7R:
applied along 3 mutually Rated
perpendicu|ar axes of vol. D.F.s Exception of D.F.<
the test specimen
<3% 120620.47uF
(18 shocks) k s
2100V | <25% |<5% 060320.068uF;0805>0.1uF;120621uF;121022.2uF
<10% 0805>0.22uF;121023.3uF
<3% 0201(50V);060320.047F;080520.18uF;120620.47uF
0, .
50V e 020120.01uF;121023.3uF
<10% 040220.012uF;0603>0.1uF; 0805/X7R>0.47F;
=R 120622.2uF;1210210uF
35V <35% |<10% 060321yF;080522.2uF;120622.2uF;1210210uF
<5% 020120.01uF;080521uF;1210210uF
<7% 060320.33uF
25v <3.5% <109 | 020120.14F; 040220.0564F;060320.47F;
=R 080522.2uF;120624.7uF;1210222uF
<12.5% | 040220.47yF
<5% 060320.15uF;080520.68uF;120622.2uF;121024.7uF
18V $35% | 100 | 020120.0220F;040220.033uF;
=R 0603>0.47pF;080522.2uF;120624.7uF;1210=222uF
<10% 020120.012uF;040220.22yF;
10V <5% = 060320.33uF;080522.2uF;120622.2uF;1210222uF
<15% 020120.1uF;040221uF
<15% 020120.1uF;040221uF;0603210uF;
6.3V <10% =197 080524.7uF;1206247pF;1210=100uF
<20% 040222.2uF
4V <15%

*1.R.: 10GQ or RxC500Q-F whichever is smaller.

Class Il (X7R)
Insulation
Rated voltage Resistance
100V: All X7R;121023.3pF
50V: 0402>0.01yF;060321F;0805211F;120624.7uF;121024.7yF
35V: 06032 1yF;080522.2F;120622.2F;1210210yF
25V: 0201021uF;040202224iF;0603222F ;080522 24F; 10GQ or R x C
1206210pF;1210210pF >100Q-F
16V: 0201021uF;04020222,1F;060321F;080522. 2 F; :’;;’l‘;"er s
1206210pF;1210247pF ‘
10V: 0201247nF;040220.47uF;06030=47uF;080522.2uF;
120624.74F;1210247yF
6.3V; 4V; Size21812
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Automotive Multilayer Ceramic Capacitors e
10 to 100V (NPO, X7R Dielectrics) mUItlcomp PRO

No | AEC-Q200 AEC-Q200 Test Condition Requirements
Test Item

Insulation

Rated voltage Resistance

100V: 121023.3pF

50V: 040220.1uF;060322.2uF;0805210uF;1206210uF
35V: 060321pF;

25V: 020120.1puF;040222.2uF;0603210uF;0805210uF;1206222uF | RxC250Q-F
16V: 0603210pF;040221pF;020120.22uF

6.3V: 020120.1uF;040221uF;0603>4.7uF;0805247uF;1206210uF
4V: 0603222F;0805247uF;12062100uF

12 | Vibration * Vibration frequency: * No remarkable damage.
MIL-STD-202 10~2000 Hz/min. * Cap.: within the specified tolerance.
Method 204 (5g’s for 20 min) * Q/D.F. value:
* Total amplitude: 1.5mm | NPO: Cap=30pF, Q21000 ; Cap<30pF, Q2400+20C.
* 12 cycles each of 3 X7R:
orientations (36 times) Rated
vol. D.F.s Exception of D.F.<

<3% 120620.47puF

2100V | <2.5% <5% 060320.068uF;0805>0.1uF;120621uF;121022.2uF
<10% 0805>0.22uF;121023.3pF

<3% 0201(50V);060320.047uF;080520.18uF;120620.47uF
<5% 020120.01uF;121023.3uF

sov | <2.5%
<10% | 040220.012UF;0603>0.14F; 0805/X7R>0.474F
=10% | 120622.2F;12102104F

35V | <35% |<10% | 060321yF;080522.24F;120622.20F 1210210pF
<5% | 020120.01yF;080521,F;1210210F
7% | 060320.33pF

2V =% e | 020120.10F; 040220 0560060320470 ;
< )

080522.2F;120624.7uF;1210222uF
<12.5% | 040220.47pF
<5% 060320.15pF;080520.68uF;120622.2uF;121024.7pF

16V <3.5% <10% 020120.022uF;040220.033pF;
=107 1 0603>0.47F;080522.20F;120624.7F;1210222)F

<i0% | 020120.0124F;040220.22,F;
10V <5% =197 1 060320.33F;080522.2)F; 120622.24F;1210222uF

<15% | 020120.1uF;040221pF

<159 | 020120.10F;0402214F;0603210pF;
63v <100 |77 | 080524.7uF;1206247yF;12102100uF

<20% | 040222.2pF
4V <15% |-

*1.R.: 10GQ or RxC500Q-F whichever is smaller.
Class Il (X7R)
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Automotive Multilayer Ceramic Capacitors

10 to 100V (NPO, X7R Dielectrics)

multicomprro

No

AEC-Q200
Test Item

AEC-Q200 Test Condition

Requirements
Rated voltage Insu_lation
Resistance

100V: All X7R;121023.3puF

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

35V: 060321uF;080522.2uF;120622.2uF;1210210uF

25V: 02010=21uF;04020=22pF;0603222uF;080522.2uF; 10GQorRxC
1206210pF;1210210pF 2100Q-F

16V: 0201021uF;04020222F ;0603211 ;080522. 20F; ‘é";;ﬁ‘;"er 's
1206210uF;1210247puF

10V: 0201247nF;040220.47uF;06030=247uF;080522.2uF;
120624.7uF;1210247uF

6.3V; 4V; Size=1812

Rated voltage Insu_lation

Resistance

100V: 121023.3uF

50V: 040220.1uF;060322.2uF;0805210uF;1206=10uF

35V: 060321pF;

25V: 020120.1uF;040222.2uF;0603210uF;0805210uF;1206222uF | RxC=50Q-F.

16V: 0603210uF;0402=1uF;020120.22uF

6.3V: 020120.1uF;040221F;0603>4.7uF;0805247uF;1206210pF

4V: 0603222F;0805247uF;1206=100uF
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Automotive Multilayer Ceramic Capacitors

10 to 100V (NPO, X7R Dielectrics)

multicomprro

No | AEC-Q200
Test Item

AEC-Q200 Test Condition

Requirements

13. | Resistance to
Soldering Heat
MIL-STD-202
Method 210

* Solder temperature:
260+5°C

* Dipping time: 10+1 sec

* Before initial measure-
ment (X7R only):

Perform 150+0/-10°C for

1 hr and then set for 24+2

hrs at room temp.

* Measurement to be
made after keeping at

room temp. for 2412 hrs.

* No remarkable damage.
* Cap change: NPO: within +2.5% or 0.25pF whichever is larger
X7R: within £7.5%

* Q/D.F. value:

NPO: Cap=30pF, Q21000 ; Cap<30pF, Q2400+20C.

X7R:

s:lted D.Fs Exception of D.F.
<3% 120620.47pF

=100V | <25% |<5% 060320.068yF;0805>0.1F;120621pF; 121022 2F
<10% | 0805>0.22F;121023.3uF
<3% 0201(50V);060320.047F;080520.18F;120620.47uF

0, .

Sov s | 5% 020120.01uF;121023.3pF
<10% | 040220.0124F;0603>0.14F; 0805/X7R>0.47yF;
S10% 1 120622.2pF;12102100F

35V <35% |<10% | 060321yF;080522.2uF;120622.2uF;1210210pF
<5% 020120.01uF;080521F;1210210pF
<7% 060320.33yF

2BV | S38% | 020120.10F; 040220.056F;060320.47
=107 1 080522.2)F;120624.7uF;1210222uF
<12.5% | 040220.47yF
<5% 060320.15yF;080520.681F; 120622 2F;121024.7pF

16V <3.5% <10% 020120.022uF;040220.033pF;
=10% 1 0603>0.47F;080522.2F;120624.74F;1210222)F
<10% | 020120.0124F;040220.22,F;

10V <5% =197 1 060320.33F;080522.2)F; 120622.24F;1210222uF
<15% | 020120.1uF;040221pF
<159 | 020120.14F:0402214F;0603210pF;

6.3V <10% |7 0" | 080524.7uF;1206247yF;12102100pF
<20% | 040222.2uF

av <15% | -

*.R.: 10GQ or RxC500Q-F whichever is smaller.

Class Il (X7R)
Insulation

Rated voltage Resistance

100V: All X7R;121023.3yF

50V: 0402>0.01pF;0603211F;080521yiF:120624. 74F;121024.7uF

35V: 060321yF;080522.24F:120622.24F;1210210F

25V: 0201021uF;04020222yiF :0603222F ;080522 2F:; 10GQ orR x C
1206210F:1210210pF >1000-F

16V: 0201021uF;04020222F;060321 F;080522.2F; ‘;";;ﬁ‘;"er s
1206210pF;1210247F '

10V: 0201247nF;040220.47uF;06030247iF ;080522.2,IF;
120624.7yF:1210247F

6.3V; 4V; Size21812
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10 to 100V (NPO, X7R Dielectrics)

Automotive Multilayer Ceramic Capacitors multicomp PRO

Test Item

No | AEC-Q200 AEC-Q200 Test Condition

Requirements

Insulation

Rated voltage Resistance

100V: 121023.3uF

50V: 040220.1uF;060322.2uuF;0805210uF;1206210uF

35V: 0603=1pF;

25V: 020120.1uF;0402>2.2uF;0603210uF;0805210puF;1206222uF | RxC=50Q-F.

16V: 0603210pF;040221uF;020120.22uF

6.3V: 020120.1uF;040221uF;0603>4.7uF;0805247uF;1206210uF

4V: 0603222F;0805247uF;1206=100uF

14. | Thermal Shock * Conduct 300 cycles

* No remarkable damage.

MIL-STD-202 according to the * Cap change : NPO: within +2.5% or +0.25pF whichever is larger.
Method 107 temperatures and time. X7R: within £10%.
Time * Q/D.F. value:
Step | Temp. (°C) ) . S > . >
(min.) NPO: Cap=30pF, Q=1000 ; Cap<30pF, Q=400+20C.
1 [-ssc+ors [15:3 | | XTR:
2 | +125°C +3/-0 | 1543 sglted DF< | Exception of D.F<
* Max. transfer time:
<6% 120620.47uF
20 sec.
* Before initial measure- 2100V | <3% <7.5% | 060320.068uF;0805>0.1uF;120621uF;121022.2uF
ment (X7R only): <20% | 0805>0.22pF;121023.3uF
Perform 150+0/-10°C for <6% 0201(50V);060320.047uF;080520.18F;120620.47uF
1hrandthen setfor24+2 || = | [<i0% | 020120.01uF121023.35F
hrs at room temp. e 040220.012uF;0603>0.1uF; 0805/X7R>0.47uF
* 20.012pF;0603>0.1pF; >0.47yF;
Measurement to.be <20% 120652 2F:1210>10yF
made after keeping 4at
35V <5% <20% | 060321yF;080522.2uF;120622.2uF;1210210uF

room temp. for 2412 hrs.

<10% 020120.01uF;080521uF;1210210uF

<14% 060320.33uF

2BV =%, [ 020120.10F; 040220 0560060320470
=15% | 080522.2uF:120624.74F;12102220F

<20% 040220.47uF
<10% 060320.15uF;080520.68uF;120622.2uF;121024.7uF

16V 5% | 150, | 020120.022F;040220.033uF;
=107 | 0603>0.47yF;080522.2yF;120624.7)F;12102224F

<150 | 020120.0124F;040220.22,F;
10V <75% |- -7 | 060320.33uF;080522.2F;120622.2yiF;1210222uF

<20% | 020120.1uF;040221pF

020120.1pF;040221uF;0603210uF;
080524.7uF;1206247uF;1210=100uF

av <20% |-

6.3V <15% <30%

*.R.: 10GQ or RxC500Q-F whichever is smaller.
Class Il (X7R)
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Automotive Multilayer Ceramic Capacitors

10 to 100V (NPO, X7R Dielectrics)

multicomprro

AEC-Q200-002

No | AEC-Q200 AEC-Q200 Test Condition Requirements
Test Item
Rated voltage Insulation
g Resistance
100V: All X7R;1210=3.3uF
50V: 0402>0.01uF;060321uF;080521uF;120624.7uF;121024.7uF
35V: 0603=1uF;080522.2uF;120622.2uF;1210=10uF
25V: 02010=1uF;04020=22pF;0603222uF;080522.2uF; 1GQorRxC
1206210pF;1210=10uF 210Q-F
16V: 0201021uF;04020222,1F ;060321 F;080522. 2 F; :’;;’l‘;"er s
1206210pF;1210247pF ’
10V: 0201247nF;040220.47uF;06030=47uF;080522.2uF;
120624.7uF;1210247uF
6.3V; 4V, Size=21812
15. | ESD Per AEC-Q200-002 * No remarkable damage.

* Cap.: within the specified tolerance.

* Q/D.F. value:

NPO: Cap=30pF, Q21000 ; Cap<30pF, Q=400+20C.
XT7R:

S:It_ed D.F< Exception of D.F.
<3% 120620.47uF
=100V | <25% |<5% 060320.0681F;0805>0.1uF;120621yF;121022.2uF
<10% | 0805>0.22uF;121023.3uF
<3% 0201(50V);060320.047F ;080520.18F;120620.47F
sov w5 |55% 020120.01uF;121023.3pF
<109 | 040220.0121F;0803>0.14F; 0805/X7R>0.47WF;
120622.2uF;1210210pF
35V <35% |<10% | 060321yF;080522.2F;120622.2F;1210210pF
<5% 020120.01yF;080521yF;1210210F
<7% 060320.33F
25V <3.5% <109 | 020120.1uF; 040220.0560/F:060320.47,F;
080522.2yiF;120624.7F;1210222F
<12.5% | 040220.47pF
<5% 060320.15F;080520.68F;120622.2F;121024.7uF
16V <3.5% <10% | 020120.0224F;040220.033uF;
0603>0.471F;080522.2F;120624.7F;12102220F
<0y | 020120.01204F ;040220 22, ;
10V <5% 060320.33yF;080522.2F;120622.2F;12102220F
<15% | 020120.1yF;040221pF
<59, | 020120.14F;040221yiF 0603210y F;
6.3V <10% 080524.7F;1206247pF;12102100uF
<20% | 040222.2pF
4v <15% |-

*.R.: 10GQ or RxC500Q-F whichever is smaller.
Class Il (X7R)
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Automotive Multilayer Ceramic Capacitors

10 to 100V (NPO, X7R Dielectrics)

multicomprro

No | AEC-Q200
Test Item

AEC-Q200 Test Condition

Requirements

Rated voltage :'\r’l::ilsatta:zrcl:e

100V: All X7R;1210=3.3puF

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

35V: 060321pF;080522.2pF;120622.21F ;12102 10pF

25V: 02010=21uF;04020=22pF;0603222uF;080522.2uF; 10GQorRxC
1206210pF;1210210pF >100Q-F

16V: 0201021uF;040202224F ;060321 F;080522.2yF; whichever is
1206210uF;1210247pF

10V: 0201247nF;040220.47uF;06030=247uF;080522.2uF;
120624.7uF;1210247uF

6.3V; 4V, Size21812

Rated voltage Insu_lation

Resistance

100V: 121023.3uF

50V: 040220.1uF;060322.2uF;0805210uF;1206=10uF

35V: 0603=1pF;

25V: 020120.1yF;040222.2F;0603210uF;0805210F; 1206222uF | RXC250Q-F.

16V: 0603210uF;0402=1uF;020120.22uF

6.3V: 020120.1uF;040221pF;0603>4.7uF;0805247pF ;12062 10pF

4V: 0603222F;0805247uF;1206=100uF

16. | Solderability
J-STD-002
JESD22-B102E

* Condition A
Un-mounted chips

4hrs / 155°C*dry then
completely immersed for
510.5 sec in solder bath
at 235+5°C.

* Condition B
Un-mounted chips steam
8 hrs then completely
immersed for 10t1sec in

* Condition C
Un-mounted chips steam
8 hrs then completely
immersed for 10+1 sec. in

solder bath at 215+5/-0°C.

solder bath at 260+0/-5°C.

All terminations shall exhibit a continuous solder coating free from
defects from a minimum of 95% of the critical surface area of any

individual termination.
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Automotive Multilayer Ceramic Capacitors

10 to 100V (NPO, X7R Dielectrics)

multicomprro

No | AEC-Q200
Test Item

AEC-Q200 Test Condition

Requirements

17. | Electrical
Characterization

* Capacitance

* Q/ D.F. (Dissipation
Factor)

*Test temp.: Room
Temperature.

Class I: (NPO)

Cap=<1000pF

1.0£0.2Vrms, 1MHz+10%

Cap>1000pF

1.0£0.2Vrms, 1KHz+10%

Class II: (X7R)

Cap=<10uF, 1.0£0.2Vrms,

1KHz£10%

Cap>10pF, 5£0.2Vrms,

120Hz+20%

* No remarkable damage.

* Cap.: within the specified tolerance.
* Q/D.F. value:
NPO: Cap=30pF, Q21000 ; Cap<30pF, Q=400+20C.

XT7R:
‘Il?:lt.ed D.F.s Exception of D.F.<
<3% 120620.47uF
2100V | <25% |<5% 060320.06811F;0805>0.1uF;120621uF;121022.2uF
<10% | 0805>0.22F;121023.3yF
<3% 0201(50V);060320.047uF;080520.18uF;120620.47uF
sov w5 |55% 020120.01uF;121023.3pF
<10% | 040220.0124F;0603>0.14F; 0805/X7R>0.47pF;
120622.2uF;1210210yF
35V <35% |<10% | 060321yF;080522.2uF;120622.2uF;1210210pF
<5% 020120.01pF;080521pF;1210210uF
<7% 060320.33uF
25v <3.5% <109 | 020120.14F; 040220.0564F;060320.47uF;
080522.2uF;120624.7pF;1210222uF
<12.5% | 040220.47uF
<5% 060320.15uF;080520.68uF;120622.2uF;121024.7uF
16V <3.5% <109 | 020120.0224F;040220.033uF;
0603>0.47)F;080522.2)F;120624.7F;1210222uF
<100 | 020120.0124F;040220.22,F;
10V <5% 060320.33uF;080522.2uF;120622.2uF;1210222pF
<15% | 020120.1uF;040221pF
<15% 020120.1uF;040221uF;0603=10uF;
6.3V <10% 080524.7F;1206247yF;12102100uF
<20% | 040222.2uF
4v <15% | -

*.R.: 10GQ or RxC500Q-F whichever is smaller.

Class Il (X7R)
Rated voltage Insulation
g Resistance

100V: All X7R;121023.3F

50V: 0402>0.01yF;060321F;0805211F;120624.7uF;121024.7yF

35V: 0603214F;080522.2F:120622.24F;1210210yF

25V: 0201021uF;04020222yF :0603222F ;080522 24F:; 10GQ orR x C
1206210F:1210210uF 21000-F

16V: 0201021uF:04020222F;060321 F:080522.2F; z'r:;:';ver s
1206210F:1210247F :

10V: 0201247nF;040220.474F;06030247iF ;080522.2,IF;
120624.7uF;1210247uF

6.3V; 4V; Size21812
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Automotive Multilayer Ceramic Capacitors

10 to 100V (NPO, X7R Dielectrics)

multicomprro

No | AEC-Q200
Test Item

AEC-Q200 Test Condition

Requirements

* Dielectric Strength

To apply voltage:

<100 2.5 times VDC
200V~300V =2 times VDC
400V~450V 21.2 times

VvDC

500V~999V =1.5 times
VvDC

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

Rated voltage ::::ilsatta:(r);e
100V: 121023.3uF

50V: 040220.1uF;060322.2uF;0805210uF;1206=10uF

35V: 060321pF;

25V: 020120.1uF;040222.2puF;0603210uF;0805210uF;1206222uF | RxC250Q-F.

16V: 0603210pF;040221uF;020120.22uF
6.3V: 020120.1yF;040221pF;0603>4.7pF;0805247F;1206210uF
4V: 0603222uF;0805247F;12062100uF

* Dielectric strength

No evidence of damage or flash over during test.
* Temperature Coefficient

Capacitance Change: NPO: Within £30ppm/°C
X7R: Within £15%

18. | Board Flex
AEC-Q200-005

* The middle part of
substrate shall be
pressurized by means of
the pressurizing rod at a
rate of about 1 mm per
second until the
deflection becomes
3mm (2mm for X7R) and
then the pressure shall
be maintained for 60+1
sec.

* Measurement to be
made after keeping at
room temp. for 2412 hrs.

* No remarkable damage.
* Cap change: NPO: within 5% or 0.5pF whichever is larger
X7R: within £12.5%

(This capacitance change means the change of capacitance under
specified flexure of substrate from the capacitance measured before
the test.)
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Automotive Multilayer Ceramic Capacitors e
10 to 100V (NPO, X7R Dielectrics) mUItlcomp PRO

No | AEC-Q200 AEC-Q200 Test Condition Requirements
Test Item
19. | Terminal Strength | * Pressurizing force: * No remarkable damage.
AEC-Q200-006 2N (0201 & 0402), * Cap.: within the specified tolerance.
10N(0603), 18N(=0805). * Q/D.F. value:
* Test time: 601 sec. NPO: Cap=30pF, Q21000 ; Cap<30pF, Q=400+20C.
X7R:
‘I}:It.ed D.F.s Exception of D.F.<
<3% 120620.47pF
2100V | £2.5% <5% 060320.068pF;0805>0.1pF;120621uF;121022.2uF
<10% 0805>0.22uF;1210=3.3pF
<3% 0201(50V);060320.047pF;080520.18uF;120620.47uF
<5% 020120.01uF;121023.3pF

50V <2.5%

040220.012uF;0603>0.1pF; 0805/X7R>0.47F;
120622.2pF;1210210pF

35V <3.5% <10% 060321uF;080522.2uF;120622.2uF;1210210uF

<10%

<5% 020120.01uF;080521uF;1210210uF

<7% 060320.33uF

25v =35% 10% | 020120.11F; 040220 05641F:060320 47yF;
=10% | 0g0522.21F;120624.7yF;1210222uF
<12.5% | 040220.47yF
<5% | 060320.15yF;080520.68F;120622.24F;121024.7jF
16V <3.5% : :
o | cios | 020120.0220F;040220.0330F;

0603>0.47pF;080522.2uF;120624.7uF;1210=222uF

<i0% | 020120.0124F;040220.22,F;
10V <5% =197 1 060320.33pF;080522.2uF;120622.2uF ;1210222uF

<15% 020120.1pF;040221uF

<15% 020120.1uF;040221uF;0603210uF;
6.3V <10% =197 080524.7uF;1206247pF;1210=100uF

<20% | 040222.2uF
4V <15% | -

20. | Beam Load Test | * Break strength test The chip endure following force
AEC-Q200-003 |~ Bea/m speed: 2.520.25 [ * Chip length <2.5mm: Thickness >0.5mm (20N), <0.5mm (8N)
mmisec * Chip length <3.2mm: Thickness <1.25mm (54.5N), <1.25mm (15N)

* “Room condition” Temperature: 15 to 35°C, Relativ e humidity: 25 to 75%, Atmospheric pressure: 86 to 106kPa.
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Automotive Multilayer Ceramic Capacitors

10 to 100V (NPO, X7R Dielectrics)

multicomprro

APPENDIXES
Tape & reel dimensions

Fig. 4 The dimension of reel

Po f LR PR . e
OO { B O—0O—O =]
ﬁb 4—>P2 = F , N w 4&_ MF‘ 5«7‘ ) W
D 1 14 & 7| 3 -
— = Rl
Fig. 2 The dimension of paper tape L=’ te
Fig. 3 The dimension of plastic tape
Size 0402 0603 0805
Thickness N,E S,H,X AH B,T D,
Ao 0.7 +/-0.2 1.05 +/-0.3 1.5+/-0.2 1.5+/-0.2 <18
Bo 1.2 +/-0.2 1.8 +/-0.3 2.3+/-0.2 2.3 +/-0.2 <27
T <0.8 <1.2 <1.15 <1.2 0.23 +/-0.1
Ko - - -- -- <25
w 8 +/-0.3 8 +/-0.3 8 +/-0.3 8 +/-0.3 8 +/-0.3
Po 4 +/-0.1 4 +/-0.1 4 +/-0.1 4 +/-0.1 4 +/-01
10xPo 40 +/-0.1 40 +/-0.2 40 +/-0.2 40 +/-0.2 40 +/-0.2
P1 2 +/-0.05 4 +/-01 4 +/-0.1 4 +/-0.1 4 +/-0.1
P2 2 +/-0.05 2 +/-0.05 2 +/-0.05 2 +/-0.05 2 +/-0.05
Do 1.5+0.1/-0 | 1.5+0.1/-0 | 1.5+0.1/-0 | 1.5+0.1/-0 | 1.5+0.1/-0
D1 - - -- -- 1+4/-01
E 1.75+/-0.1 | 1.75+/-0.1 | 1.75+/-0.1 | 1.75+/-0.1 | 1.75 +/-0.1
F 3.5+/-0.05 | 3.5+/-0.05 | 3.5+/-0.05 | 3.5+/-0.05 | 3.5 +/-0.05
Size 0402, 0603, 0805
N A Reel size 7 10” 13”
Cc 13 0.5 13 0.5 13 0.5
Wi 10+1.5 1015 10+1.5
o A 178 2 250 +2 330 +2
wi N 60 +1.0/-0 50 min 50 min
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Appendixes
No. Name NPO X7R
1 Ceramic material CaZrO3 based BaTiOs based ®
- @
2 Inner electrode Ni ®
3 Inner layer Cu
4 | Termination | Middle layer Ni D @
5 Outer layer Sn (Matt) ] ’
The construction of MLCC

Application Notes

Storage and handling conditions
(1) To store products at 5°C 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.

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.
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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.
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Part Number Table

Description Part Number
Capacitor, 0402, 6800pF, X7R, 25V | MPMT15B682K250CT
Capacitor, 0603, 10nF, X7R, 50V MPMT18B103K500CT
Capacitor, 0603, 100nF, X7R, 16V MPMT18B104K160CT
Capacitor, 0603, 0.1uF, X7R, 25V MPMT18B104K250CT
Capacitor, 0805, 0.1uF, X7R, 25V MPMT21B104K250CT
Capacitor, 0805, 6800pF, NPO, 50V | MPMT21N682J500CT

Important Notice : This data sheet and its contents (the “Information”) belong to the members of the AVNET group of companies (the “Group”) or are licensed to it. No licence is granted for
the use of it other than for information purposes in connection with the products to which it relates. No licence of any intellectual property rights is granted. The Information is subject to change
without notice and replaces all data sheets previously supplied. The Information supplied is believed to be accurate but the Group assumes no responsibility for its accuracy or completeness,
any error in or omission from it or for any use made of it. Users of this data sheet should check for themselves the Information and the suitability of the products for their purpose and not make
any assumptions based on information included or omitted. Liability for loss or damage resulting from any reliance on the Information or use of it (including liability resulting from negligence or
where the Group was aware of the possibility of such loss or damage arising) is excluded. This will not operate to limit or restrict the Group’s liability for death or personal injury resulting from its
negligence. Multicomp Pro is the registered trademark of Premier Farnell Limited 2019.
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