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Approval sheet General Purpose Capacitors (BME)

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.

MLCC is made by NP0, X7R, X6S, X5R X7S dielectric material and which provides product with high electrical precision,
stability and reliability.

2. FEATURES

a. Awide selection of sizes is available (0402 to 1812).
b

c

High capacitance in given case size.
Capacitor with lead-free termination (pure Tin).

. APPLICATIONS

3
a. For general digital circuit.

b. For power supply bypass capacitors.
c. For consumer electronics.

d. For telecommunication.

4. HOW TO ORDER

1206 N 104

Size Dielectric Capacitance Tolerance Rated voltage Thickness Packaging Q'TY Suffix
Inch (mm) [N=NPO Two significant A=+0.05pF Two significant digits A=0.6 £0.10mm | K=0.5kpcs/ reel
0201 (0603) (CoG) digits followed by  |B=+0.1pF followed by no. of zeros.| s=0.8 +0.10mm | A=1kpcs/ reel
0402 (1005) B=X7R no. of zeros. And R |c=+0.25pF And R is in place of Reference to item| B=2kpcs/ reel

0603 (1608)|W=X5R |isin place of D=+0.5pF | decimal point. 5 this page C=3kpes/ reel
0805 (2012) | S =X6S decimal point. F=+1% 100=10 VDC '35;5;’5;‘,’ :s;l
1206 (3216)|A=X7S  |eg.: G=£2% 160=16 VDC L=8kpcs/ reel
1210 (3225) OR5=0.5pF J=£5% 250=25 VDC I 20kpeos! ot
1812 (4532) R55=0.55pF K=£10% 500=50 VDC |§=15|f§§s/rf:el
1R0=1.0pF M=+20% 101=100 VDC F=50kpcs/ reel
104=10x10"
_10)(() g Z=-20/+80% G=70kpcs/ reel
=100n
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Approval sheet General Purpose Capacitors (BME)

5. EXTERNAL DIMENSIONS A

0201 (0603) 0.6+0.09 0.30+0.09 0.30+0.09 L L 0.15+0.1/-0.05
0.50+0.20 N H
+ + + _
0402 (1005) 1.00£0.20 0.50+0.20 0.5020.05 ; N 0.25+0.05/-0.10
0.50+0.20 N H
0.80+0.10 S S
4 + 4
0603 (1608) 1.60+0.20 0.80+0.20 0.8520 15 B B 0.40+0.15
0.80+0.20 X X
0.50+0.20 N H
0.60+0.10 A A
0805 (2012) 2.00+0.20 1.25+0.20 0.80+0.20 X X 0.50+0.20
0.85+0.15 B B
1.254+0.20 I C
0.85+0.15 B B
0.95+0.10 C 1
1.25+0.20 1 C 0.60+0.20
1206 (3216) 3.20+0.30 1.60+0.30 1152020 7 7
1.60+0.20 G D
1.60+0.30/-0.10 P P
0.85+0.15 B B
0.95+0.10 C 1
1.25+0.20 1 C
+ + +
1210 (3225) 3.20+0.40 2.50+0.30 1 6020.20 G D 0.75+0.25
2.00+0.20 K K
2.50+0.30 M M
1.25+0.20 1 C
+
1808 (4520) 4.50+0.40 2.03+0.25 1.60+0.20 G D 0.75+0.25
2.00+0.20 K K
1.25+0.20 I C
1.60+0.20 G D
.75%0.
1812 (4532) 4.50+0.40 3.20+0.40 2.00+0.20 K K 0.75+0.25
2.50+0.30 M M
2.80+0.30 U U
1.60+0.20 G D 0.75+0.35
2.00+0.20 K K 0.85+0.35
1825 (4563) 4.50+0.40 6.30+0.40 2 5020 30 Vi M 0852035
2.80+0.30 U U 0.85+0.35
1.60+0.20 G D 0.75+0.35
2.00+0.20 K K 0.85+0.35
+ +
2211(5728) 5.70+0.40 2.80+0.30 3 502030 Vi Vi 0.8520.35
2.80+0.30 U U 0.85+0.35
1.60+0.20 G D 0.75+0.35
2.00+0.20 K K 0.85+0.35
+ +
2220(5750) 5.70+0.40 5.00+0.40 2 502030 Vi Vi 0.8520.35
2.80+0.30 U U 0.85+0.35
1.60+0.20 G D 0.75+0.35
2.00+0.20 K K 0.85+0.35
+ +
2225(5763) 5.70+0.40 6.30+0.40 3 502030 Vi Vi 0.8520.35
2.80+0.30 U U 0.85+0.35
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Approval sheet General Purpose Capacitors (BME)

6. GENERAL ELECTRICAL DATA

F (£1%), G (2%),
J (£5%), K (£10%)

Dielectric NPO X7R X5R X6S X7S A
Size 0201, 0402, 0603, 0805, 1206, 1210, 1812
Capacitance range* 0.1pF to 0.1uF 100pF to 47uF | 100pF to 220uF | 0.1uF to 100uF | 0.1uF to 100uF
Caps<5pF#!:
A (+£0.05pF), B (£0.1pF), 1 (£5%)
C (£0.25pF) 1+5%), . 0 o
Capacitance tolerance*™ 5pF<Cap<10pF: K (£10%), K (£10%), K (£10%), K (£10%),
C (+0.25pF), D (+0.5pF) M (£20%) M (£20%) M (£20%)
Cap=10pF: M (£20%)

4V,6.3V, 10V, 16V, 25V, 35V,50V, 100V

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

Operating temperature -55 to +125°C
Capacitance characteristic +30ppm +15%
Termination

Ni/Sn (lead-free termination)

-55t0 +85°C | -55to +105°C | -55t0 +125°C
+15% +22% +22%

#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 2442 hours

before measurement.

Note 1:
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X7S: A

Rated
vol. D.F<

Exception of D.F. <

3% 1206=0.47uF

P100V [<2.5% 5% 0603 =0.0684F;0805>0.1uF;1206 = 1uF;1210 = 2.2uF
10% 0805 >0.22yF;1210=>3.3uF

<3%  }0201(50V); 0603=0.047yF; 0805=0.18F;1206=0.47uF
5%  |0201=0.01uF; 1210=3.3uF

10% 10402=0.012uF;0603>0.1uF; 0805= 1F;

- 1206 =2.2uF;1210 = 10pF

b0V [<2.5%

G5V J<35% [10% 0603 1F:080522.20F 1206 =2.20F 1210 = 104F
5% _ [0201=0.014F:0805> 14F:1210= 10pF
E7% 0603=0.33uF
RSV [35% |, [0201=0.1F0402=0.104F 0603 = 0 47y
F 080522 2.20F; 1206>4.7uF;1210>22uF
[£12.5% J0402=0.33F
0201 = 0.01yF;0402 0.0334F;0603=0. 154F;

eV |k3s5% 5% 0805 0.68pF;1206 > 2.2uF;1210=4.7uF
i L 10% 0201=0.1uF; 0402= 0.22uF;
- 0603>0.47F;0805 = 2.2uF;1206 =4.7yF; 1210=22uF
<10% 10201=0.012uF;0402=0.22yF;
10V 5% [ 0603 =0.33pF; 0805=2.2uF;1206 = 2.2uF;1210 = 22uF

E‘|5% 0201=0.1pF; 0402 = 1uF
10201=0.1uF;0402 = 1uF;0603 = 10pF;

0,
bav k0w E'™%  losos=a7yF. 120> 47, 1210> 1004
£20%  |0402= 2.20F
T S f




Approval sheet General Purpose Capacitors (BME)

7-1. NP0 Dielectric 0201, 0402, 0603, 0805 Sizes

7. CAPACITANCE RANGE

NPO

DIELECTRIC

0805

0603

0402

0201

25 50 10 16 25 50 100 10 16 25 50 100 10 16 25 50 100

16

(VDC)

RATED VOLTAGE

X/B

X | X/B

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

1. The letter in cell is expressed the symbol of product thickness.
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Approval sheet General Purpose Capacitors (BME)

NPO

7-1. NP0 Dielectric 1206, 1210, 1812 Sizes
DIELECTRIC

1812

1210
25

1206
25

100 16 50 100

50

100 10 16

50

16

10

5)
a2
=

<«
g

o

>

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

2. For more information about products with special capacitance or other data, please contact our sales local representative.
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Approval sheet General Purpose Capacitors (BME)

7-2. X7R Dielectric 0201, 0402, 0603, 0805 Sizes

X7R

Q
&
2
Q
=
=
=
=
a

0805

0603

0402

0201

mBBBBBBBBBBBBBBBBBBBBBBBBBBBBBCCCCCCCCCCCC &}
mBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBCCCCCCCC &) @]
%BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBCCCCCCCCCCCCC &
MBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBCCCCCCCCCCCCC &) NV
MBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBCCCCCCCCCCCCC &) &
%BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBRBBBCCCCCCCCCCCCC &) [5)
mSSSSSSSSSSSSSSSSSSSSSSSSSXXXXXXXXXXXX

0| K2l K21 £721 R22) K%Y K2l R22) K2 ) Rl Rt K7 el Bl 22 R ) Kol Rd K ) Rl el K Ko Ko e K R ) B B B B S B S > 3 >

Q| k2l 21 £ ] gl £21 £2Y [90) 11 [20 KoY K%Y K21 R0 K%Y K%Y K%Y (720 KoY K%Y K%Y Rzl K22) KoY 172 K2l el K%Y KoY Rl KoY KoY K%Y Rl KoY K%Y ) I S S P S S 5 =

2 2N 172 K] K22 2] R0 R ) 22 R ) R0 R Kt R (72 K22 B2 70 K] ot R R R K (7 ) B R R R R Ko R o) R R R R B B2 A B Y B B B B B B > >

S Y 122 2 R 17N K2 R ) R R ) R0 R Rt R%2) (7 K22 B2 70 K] ot R R R K (7 ) R R Koed R R Ko K o) R R R R R ) A B B B B B B B B = <
MSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSXXXXXXXX o o
MHHHHHHHHHHHHHHHHHHHHH

@ |2l b==l k==1 I==4 == [==] [e=] [e=] [==] ==k ==} |s=] [a=] fao] feof fanf faf janf o= [an] fao] fao] [anf jal ja=} (al (amfl fanf = foof fao] foo] o] [an] Jao] funi [=a

3 | ==8 I==f [==] [==] [==] [a=] [a=] |} janf juof faa] fan] fan [an} jaf janf fan] fan] fan] fan [an} jaf janf funf faof faof fan] an) lanf jaul jaof faa] [an] (22Y ouf Foo] o= T

= | s} ==l [a] jae] feo] fan] [an] s} janf janf fao] fao] fan [an} jaf junf fan] fan] fan] [an] [an} sl janf fanf fao] feof fan] an} lanf jaul jaof fan] |an] fas] [an] Jamf jau T

= | [s=f |==f [==] [a=] [eo] fan] [an] s} janf janf fao] fao] fan] [an} jaf junf fan] fan] fan] [an] [an} sl janf fanf fan] feof fan] fan} laf janl janf fan] |an] fas] [an] Jasf au T T -
MHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH jest e T
WLLLLLLLLLLLLL

ELLLLLLLLLLLLLLLLLLLLLL

MLLLLLLLLLLLLLLLLLLLLLLLLL

= (JSR] [SR] (NN} U] FURY U] FURY U] U] URY (UL} U] JUR] RG] G| N} JUR] UG ] NG| NG} JUR] UG ] NG| N5} FO0

wLLLLLLLLLLLLLLLLLLLLLLLLL

RATED
VOLTAGE(VDC)

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

2. The letter in cell with “ * ” mark is expressed: “M tolerance” (20%) only
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Approval sheet General Purpose Capacitors (BME)

7-2. X7R Dielectric 1206, 1210, 1812 Sizes

X7R

Q
&
2
Q
=
=
=
=
a

1812

1210

1206

m o] [&] [&] | 6] [&] (8] (8] 8] [ 8] [&] [&] (8] [o] [&] | 8] [&] &) (8] (8] [&] | 8] [&] [&] | 8] (8] [ 8] | 8] [&] 8] [ 6] (6] [S] IV} IV7] [V2] JV ) [V} V27 )
i o] [ 8] |] [ 8] | 8] [&] [ 5] [ ] [ 8] [ 8] [ 8] [ 8] [ 8] [ 8] [ 8] [ 8] | &) [&] [&] [8] [&] (8] [S] [ 8] [&] [ 8] [&] [ 8] [S] [ 8] (] [ 8] [ ] [ 8] [¥/] [V7] I7] ) )
E O] 1] |6] |0} |0] 0] |6] |6} |6] |O] |6] |6] |&] |6] |&] |6] |6] (&) |6] (6] |6] |6]) |6] (6] |6] |6) |6] |6) |6] (6] |6] (&) |6] |6) |6} (O] |&)]
g o] (o] [&] [&] |&] [S] (8] [8] [&] (8] [ ] [&] [&] [&] [&] [&] |&] [&] (8] [&] [&] [&] [] (6] [&] [ &) (8] [&] [&] (&) (8] (6] [&] [S] (] [&] | &)
= o] o] 8] (8] |8] [&] (8] [8] [&] [ 8] [ 8] (8] | o] [&] [&] [ 8] | &] [ 8] (8] [&] | &] [ &) [&] [ 8] [&] [ &) (] [ 8] |&] [ &) (8] [ 8] | 8] [ &) (&) [&] | &)
S ~[=l=1=1=l=1=1= ===~ == == == == [~ = == == e [ee|ale| 2|z = | << =|5] |s
= ~I=1=1=1=1=1=1=1=1=1==1=1=1= === == == == == === =[] e|e|ele|e|e| 22| == S
& — === === |=|== == == == ]=]= ===~ |=|=|=|=|=|=|= === [<]OP|°P|RP|ala|~]|x =
= — === == == == === ]= == == === === ]|=]= === ]= == ]=]o|o|o]lo|alala]|x b=
= — = ===~ ===~ == ]=l=]~<l=]~<]=1~<]=|<]=]=<|=]|=<]|=]=<]|=]|~<]|=]|~<]|~]|~<]|o|o]|o]|o M IS S
“Q
o
>
w an}l Jaa] faa} Jaall faa]l Jaa]l faa} Jaa]l faa] Jaa] faa]l Jaa]l faa] Jaal faa]l Jaal [aa]l Jaa]l [aa]l Jaa} [aa]l Jaa] [aa]l Jaa] aa]l Jaal [aa]l Jaa] [aa]l Jaa] [aa] Jaa] [2u] k@] |@] @] [a] fa] [a] fa] [a] fa] [a] §-5) [-F] §-5) [ A
= s} Jaa] foa]l foall [oa] faa} [ao} Fao] foa]l Joull foall o) [ao] faoY faa] Foull foall fooll [aa} [faa] oo} Naall foull Noall [aa] fao} oo} Faa] foall Foall [aa] faa) [2o} Faof Faa] Foull U Bl (0] O (O] F-UY [-0) o0y [0y [-9) I -9 ~
28 o] =] foa]l Fao) [2o] [faa] foa]l Fau) [ao) [aa] foal Faul [ao) o] faa] Foul fac) faa faa] Fool Fao] [fao) [ Yool Fao) fao) [aa] Jooll fau) Faal [aa] Foal Faof Fao) [ao) Faall B BN 00 O B B Bl I LY Bl ) =Y 1-WY 1oV -9 ~
*
M aall ool faall ool faall ool faall Jaall faal} Jaal faal Jaa} faall Jaa} faal Jaa]l faa} faal faa} Jaa] faa} faa} faa} faa) faa} Naa} aa} Jaa] faa} Jaa) faa} Faa faa} aal faa) Naul Pl Rl ol Eeull Eul Eoul ond Ranl Land Rand Laxd Rond faxd RV [N 9 L
S o] =] foa]l Fao) [2o] [faa] foa] Fao) [ao) [faa] foal Faul [ao) [aa] faa] Foul fac) [aa faa] Fool Fao) fao) [aa Yool Fao) o) [aa] Joall Fau) Faal [aa] Foal Faof Fao) [2o) Faall B BN 00 O B B0 B G (Y Bt ol o o 1oV -9 ~| & A
o
8 [aa) laa] aa| o] aa] o] [aa] Naal Naa] Faull faall fau}l [faa] Haa} Naa| fao}l faall faalf o] ffaa] Wau] fa'a) [aa} faal} W] [aa] Waal Naa]l Faa] Naull Naa) [Naa] [aa' laal B2« laal PR BOY [FS) Y S Y Y G I I I Rand el Lo o) Pm.. Mr

RATED
VOLTAGE(VDC)

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

1.

The letter in cell with “ * ” mark is expressed:*“M tolerance" ( 20% ) only

N

Page 7 of 17



Approval sheet General Purpose Capacitors (BME)

7-4. X5R Dielectric 0201, 0402, 0603, 0805, 1206, 1210 Sizes

Dielectric

Size
Rated Voltage (VDC) 6.3

onll lenll unl unll unl el lendl funll ol fundl el el el

|snll [enll Hunl Lund Al [und el [ ond [undl fonl L il funl [ondl lunl lond lend fonl Ll fund lun
onll Il Lnll f5nd [sndl [onll (sl Hunll fonll funll fonll funll fonl funll fondl funll funl funl fenl loni

L
L
L
L
L
L
L
L L L
L L H
L L H
L L H H
L L H H
L L H H
L L H H H H
L L H H H H
L L H H H H
L L H H H H
L L L H H H H H
H H H H
L L L* L H H H H H X X X X
X X X
L* L* H H H X X X X
X X X
L H H H H H X | xB'| X X X
H H X X X X
X X X X
L* L* L* H H H H H X X X X/B |X/B
X
X X X

Dielectric
Size
Rated Voltage (VDC)
C C C
C C C C Jl J K K
C C C C C Jl J P P K K
C C C C Pl P P
C C C C C P P| P P P K K K
P P
C C C C C P P| P P/D P K K K K M
C C*| C* C* P P P P M [ M M
C*| C* P P| P* P/Y M M M*
c* p* M* | M*
M* | M*

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 our sales local representative.

3. The letter in cell with “ * ” mark is expressed :“M tolerance” (20%) only
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Approval sheet General Purpose Capacitors (BME)

7-5. X6S Dielectric 0201, 0402, 0603, 0805, 1206, 1210 Sizes
Dielectric X6S
Size 0201 0402 0603 0805 1206 1210
Rated Voltage (VDC) 4 63 63 10 16 25 4 \6.3 10 16 25 4 63 10 16 25 50 63 10 16 25 50 63 10 16 25 50

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

Dielectric

Size 0201 0402

50 | 100 6.3
0.1pF (104)| L |
1.0uF (105) H X
1.5uF (155)
2.2pF (225) H|  H X
3.3pF (335)
4.7uF (475) X | X
6.8uF (685)
10uF (106) [ |
22pF (226) p*
47uF (476) pP*
100uF (107) M*
1. The letter in cell is expressed the symbol of product thickness.

Capacitance

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

3. The letter in cell with “ * ” mark is expressed : “M tolerance" (20%) only
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Approval sheet General Purpose Capacitors (BME)

8. PACKAGING STYLE AND QUANTIT A

Unit: pieces
Pap D t ape
DO
0.30+0.09 L 15,000 70,000 - -
0.50+£0.20 H 10000 50000 - -
0.50+0.20 H 4,000 - - -
0.80+0.10 S 4,000 15,000 - -
0.80+0.20 X 4,000 15,000 - -
0.50+£0.20 H 4,000 15,000 - -
0.60+0.10 A 4,000 15,000 - -
0.85+0.15 B 4,000 15,000 - -
1.25+0.20 C - - 3,000 10,000
0.85+0.15 B 4,000 15,000 - -
0.95+0.10 1 - - 3,000 10,000
1.15+0.20 J - - 3,000 10,000
1.25+0.20 C - - 3,000 10,000
1.60+0.20 D - - 2,000 10,000
1.60+0.30/-0.10 P - - 2,000 9,000
0.85+0.15 B - - 3,000 10,000
0.95+0.10 1 - - 3,000 10,000
1.25+0.20 C - - 3,000 10,000
1.60+0.20 D - - 2,000 -
2.00+£0.20 K - - 1,000 6,000
2.50+0.30 M - - 1,000 6,000
1.25+0.15 C - - 2,000 10,000
1.60+0.20 D - - 2,000 8,000
2.00+£0.20 K - - 1,000 6,000
1.25+0.20 C - - 1,000 5,000
1.60+0.20 D - - 1,000 -
2.00+£0.20 K - - 1,000 -
2.50+0.30 M - - 500 3,000
2.80+0.30 U - - 500 -
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Approval sheet General Purpose Capacitors (BME)

9. RELIABILITY TEST CONDITIONS AND REQUIREMENTS
e W o e [N e

| Visual and . * No remarkable defect.
Mechanical * Dimensions to conform to individual specification sheet.
) Class I. (NPO) St e it atven i h .
Capacitance =1000pF, 1.0£0.2Vrms > 1MHz£10% Shall not exceed the limits given in the detailed spec.
>1000pF, 1.0£0.2Vrms » 1KHz+10%
Class II: (X7R, X6S, X5R)
C=10pF, 1.0£0.2Vrms » 1KHz+10% ** C>
10pF, 0.5£0.2Vrms » 120Hz+20%
** Test condition: 0.5+0.2Vrms » 1KHz+10%
X7R:
0805=106(6.3V), 0603/475(6.3V)
X5R: #
0201=224 (6.3V,10V,16V) , NPO: Ca .
I : Cap>30pF, Q>1000; Cap<30pF,Q>400+20C
3 Q/D.F.(Dissipatio | 0405~ 475 (6.3v,16V), 0402=225(10V), | X7R XSR X6S See <Note 1
n Factor) 0603=106 (6.3V,10V),
TT18X=475(10V), TT15X series
X6S:
0201/474(4V),0201 = 104 (6.3V,10V!
04022225 (6.3V),
0402/475 (10V), 0603/106 (6.3V),
#1 Excluding
X5R/0201/105(6.3V);225(10V),
X6S/0201/104(10V) (1.0£0.2Vrms >
1KHz£10%)
*Before initial measurement (Class Il only):
To apply de-aging at 150°C for 1hr
for 2412 hrs at room temp.
* To apply voltage (<100V) 250%.
4 : . * Duration: 1 to 5 sec
Dielectric : . * i i
Strength * Charge and discharge current less than No evidence of damage or flash over during test.
50mA.
Class I: (NP0O)
* Preconditioning for Class I MLCC: 10GQ or RxC>500Q-F whichever is smaller.
Perform a heat trf:atmeqt at ISOiAIQ C for 1 Class Il (X7R, X5R, X6S,X7S)
hour, then leave in ambient condition for
24+2 hours before measurement. Rated voltage g'::l':t‘;?;e
To apply rated voltage for max. 120 sec. [T00V- All X7TR
[BOV:0402>0.01pF ;0603=1,F, 08052 14F, 120624 .7uF, 1210247 gF
[35V:080522.2,0F; 1206 = 2.210F; 1210 = 10pF
[25V:040221F;060322.2F;080522. 24F; 1206=10pF;1210=10pF 'O(éf{%o oF
5 ) [16V: 0201=0.1pF,040220.220F ;060321 F; hichever is
Insulation 080522.2F; 12062 10pF; 1210247 pF smallor.
Resistance [T0V:0201547nF:040250.47iF :060320.47 IF 080552, 21F |
120624.7F;1210247pF
6.3V 4V ; Size=1812
Rated voltage :2:;'::2?129
JAll XBS items, All X7S items
[100V: 121023 .3uF
50V 040220.1,F; 060322 2pF; 0805210yF,;1206=10pF
[35V: 0603=1pF;
[P5V: 020120.1pF; 040222.210F;0603=10pF; 08052 104F; 1206222pF RxC =50 Q-F.
[16V: 0603=10F; 0402214F,; 020120 221F
[10V: 0201>0.1,F, 0402=1pF, 0603=10,F,; 0805247 pF
6:3V:0201=0.1F; 0402=1pF; 0603>4.7pF; 0805247 |F; 1206=10pF
[AV: 06032220F; 0805247 F; 1206=100pF
With no electrical load.
frc. Operating Temp T.C. Capacitance Change
NPO -55~125°C at 25°C NPO Within £30ppm/°C
6 X7R -55~125°C at 25°C X7R Within +15%
Lot X7S 125°C at 25°C
oeflicient 55 ~125°Ca X7 Within £22%
X5R -55~ 85°C at 25°C
a X5R Within £15%
X6S -55~105°C at 25°C 6 Within £22%
+
*Before initial measurement (Class Il only): thin c
To apply de-aging at 150°C for 1hr then 51068 0201
set for 24+2 hrs at room temp. Cotout o C r—
* Measurement voltage for Class Il: : (Capz1yF: 0.1V"
’ INMENCRNON S o
0201X334/474/105-6.3V&10V: 0.3V
0402 0603
Cap<1pF: 1V Cap<1pF: 1V,
Gibnaa oV 0.5v | SF<CapsA TuF: 0.5V
QIOBBITEE NI OV akosiive iov-05v
0402X225/475-6.3V: 0.5V
iosBrosmoRav: 02v Cap.74F: 0.2V
Capz10pF: 0.1V
0805 1206/1210
Cap<10pF: 1V Cap<10pF: 1V
ez 25v: 0.5V 10HF<Caps1004F: 0.5V
Cap>100pF: 0.2V
Cap>104F: 02V 1200A476.6.9V: 0.1V
1210S107-6.3V: 0.2V

* "Room condition" Temperature: 15 to 35°C, Relative humidity: 25 to 75%, Atmospheric pressure: 86 to 106kPa.
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Approval sheet General Purpose Capacitors (BME)

Adhesive * Pressurizing force: 2N (0201) and 5N
7 (<0603) and 10N (>0603) * No remarkable damage or removal of the terminations.
Strength of .
Terminati * Test time: 10+1 sec.
ermination
* Vibration frequency: 10~55 Hz/min.
* Total amplitude: 1.5mm
* Test time: 6 hrs. (Two hrs each inthree
Vibration mutually perpendicular directions.) * No remarkable damage or removal of the terminations.
Resistance *Before initial measurement (Class Il only): * No remarkable damage.
8 To apply de-aging at 150°C for 1hr Cap change and Q/D.F.: Tomeet initial spec.
then set for 24+2 hrs at room temp.
*Cap./DF(Q) Measurement to be made
after de-aging a 150°C for 1hr then
set for 242 hrs at room temp.
* Solder temperature: 235+5°C
L o) .
9 Solder ability * Dipping time: 240.5 sec. 95% min. coverage of all metalized area.
* The middle part of substrate shall be
pressurized by means of the pressurizing
rod at a rate of about 1 mm per second until | * No remarkable damage.
the deflection becomes 1 mm and then the | * Cap change:
Pressure shall be maintained for 5+1 sec. NPO: within £5% or 0.5pF whichever is larger
10 Bending Test - withi o
¢ *Before initial measurement (Class Il only): X7R, X5R, X6S, X7S: within £12.5%
To apply de-aging at 150°C for 1hr (This capacitance change means the change of capacitance under specified flexure
then set for 24+2 hrs at room temp. of substrate from the capacitance measured before the test.)
* Measurement to be made after keeping at
room temp. for 2442 hrs.
* Solder temperature: 260+5°C
* Dipping time: 10£1 sec
* Preheating: 120 to 150°C for 1 minute | * No remarkable damage.
before immerse the capacitor in a eutectic | * Cap change:
Resi solder. NPO: within +2.5% or 0.25pF whichever is larger
1 esistance to -
Soldering Heat o X7R, X5R, X6S, X7S: within £7.5%
*Before initial measurement (Class Il only): To apply
de-aging at 150C for 1hr then set for 2442 hrs at room | * Q/D.F., LR. and dielectric strength: To meet initial requirements.
temp. * 25% max. leaching on each edge.
*Cap. / DF(Q) / I.R. Measurement to be made after
de-aging at 150C for 1hr then set for 2442 hrs at room
* Conduct the five cycles according to the
temieratures and time.
1 Min. operating temp.+0/-3 30+3
2 Room temp. 2~3
3 Max. operating temp.+3/-0 | 3043 * No remarkable damage.
4 Room temp. 2~3 * Cap change:
12 Temperature * Before initial measurement (Class II | NPO: within +2.5% or 0.25pF whichever is larger
Cycle only): Perform150+0/-10°C for 1 hr and | X7R, X5R, X6S, X7S: within +7.5%
then set for 2442 hrs at room temp.
* Cap. / DF(Q) / L.R. Measurement to Q/D.F., I.R. and dielectric strength: To meet initial requirements.
be made after
de-aging at 150°C for 1hr then set
for 24+2 hrs at room.

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

Item

Test Condition

Requirements

13.

Humidity (Damp
Heat) Steady State

*Test temp.: 40£2°C

*Humidity: 90~95%RH

*Test time: 500+24/-Ohrs.

*Before initial measurement (Class Il
only): To apply de-aging at 150°C for
1hr then set for 24+2 hrs at room temp.
* Cap./ DF(Q)/|.R. Measurement to be
made after de-aging at 150°C for 1hr
then set for 24+2 hrs at room temp.

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

**10V: 060324.7pF;0402>1uF;02012=0.1yF, within +25%;
* Q/D.F. value:
NPO: More than 30pF Q=350, 10pF<C<30pF, Q=2275+2.5C
Less than 10pF Q=200+10C
X7R, X5R, X6S, X7S:

X7R, X5R, X6S, X7S: 210V**,within £12.5%; <6.3V within +25%;

iRated

vol. [P-F-= [Exception of D.F.<

—6% |[1206=0.47uF

=3%

[=7% [1812=4.7)F;1825>4 7)F; 202024 7pF; 222524 7)F

=
o
2

é7'5% 0603 =0.068uF;0805>0.1uF;1206 = 1uF;1210=2.2uF

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

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

Ié7% 1812 =4.7uF;182524.7uF; 222024.7uF; 222524.7uF

B0V |=3% = 10% 0201 =0.01uF; 0402=0.012uF;1210=3.3yF

0402
o =
=20% [1506 > 2.24F+1210 = 104F;

.047uF;0603>0.1uF;0805 = 1uF(0805/X7R>0.47pF);

B5V  |=5% |=20% J0603 =1uF;080522.2uF;1206 =2.2uF;1210=10uF

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

=14% [0603 =0.33uF

JuF1210=22uF(1210/X5R = 10uF)*

bsv  [<5% 0201 =0.1uF(0201/X5R>0.01uF);0603 = 0.47uF;TT series
- =15% [0402=0.10pF(0402/X7R = 0.056F);0805 = 2.2F;

=20% 33uF

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

=15%

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

=15%

10V [=7.5%

.012uF;0402=0.22uF (0402/X7R =0.15uF);
.33uF;0805=2.2uF;1206 = 2.2uF;1210 = 22F

=20% |0201=0.1uF;0402 = 1uF;0603/X5R = 10uF;01R5/X5R

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

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

B3V |=15% |=30%
kv

=20%]- |-

*LLR.: 210V, 1GQ or 50 Q-F whichever is smaller.
Class Il (X7R, X5R, X6S, X7S)

Rated voltage

Insulation
Resistance

100V: All X7R;121023.3uF

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

35V:060321uF;080522.2uF; 120622.2uF;1210=10uF

25V:020120.1uF; 040220.22uF; 060322.2uF;080522.2uF;
1206=10pF;1210=10pF

1GQ or RxC>10
Q-F whichever is

16V: 020120.1uF;040220.22uF;060321uF;080522.2uF;
1206=10pF;1210247uF

smaller.

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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(BME)

No

Item

Test Condition

Requirements

14

Humidity (Damp
Heat) Load

*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 I
only): To apply de-aging at 150°C for
1hr then set for 2412 hrs at room temp.
* Cap./ DF(Q) /1.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: £7.5% or 0.75pF whichever is larger.
X7R, X5R, X6S, X7S: 210V**,within £12.5%; <6.3V within +25%;
**10V: 060324.7uF;040221uF;020120.1yF, within £25%;
Y5V: 210V, within £30%; <6.3V, within +30/-40%
Q/D.F. value:
NPO: C=30pF,Q=200;C<30pF, Q2100+10/3C
X7R, X5R, X6S, X7S:

ated

vol. [P-F=

Exception of D.F. =

=6% |1206=0.47uF

I

27% 4.7uF;182524.7uF; 222024.7uF; 222524.7uF

=3%

=
o
s}
<

=7.5%|0603 =0.068uF;0805>0.1uF;1206 = 1uF;1210=2.2uF

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

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

=7% |[1812=4.7uF;182524.7uF; 222024.7uF; 222524.7uF

BOV  [=3% 1=10% =0.01uF; 0402=0.012uF;1210=3.3uF

0% 0.047F;0603>0.1yF;0805 = 1uF(0805/X7R>0.47F);
=2V 11206=2.2uF;1210 = 10F;

35V 5%

| A

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

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

[= 14% 0603 =0.33uF

0.1pF(0201/X5R>0.01,F);0603 = 0.47F;TT series
0.10uF(0402/X7R = 0.0561F );0805 = 2.2pF;
4.7uF;1210=>22uF (1210/X5R = 10uF)*

P5V  [=5%

0.33uF

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

16V [=5% 0201=0.01pF(0201/X7R =0.022uF);0402 = 0.033pF;

0603>0.47F;0805 = 2.2F;1206 = 4.7uF;1210 = 22uF

0201=0.012uF;0402 = 0.22yF (0402/X7R =0.15uF);
24F;1206 > 2. 2uF;1210 = 22uF

10V [|=7.5%)]

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

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

=15%|= . . . . - . -
0603 = 10uF;0805=4.7uF;1206 =47uF;1210 = 100uF

pav
kv

=20%fF- |-

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

[insulation

Rated voltage Resistance

100V: All X7R;121023.3uF

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

35V:0603=21uF;080522.2uF; 12062>2.2uF;1210=10uF

25V:020120.1uF; 040220.22pF; 060322.2uF;080522.2F;
1206210uF;1210210uF

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

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

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

smaller.

500MQ or RxC=5
Q-F whichever is

* "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
15. [High Temperature i Test temp. : * No remarkable damage.
NPO, X7R/X7TE/X7S: 125+3°C .
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: 060324.7pF;040221uF;020120.1uF, within +25%
(1) 100% of rated voltage for_li)_elow range. Q/D.F. value:
B . . Rated i T '
Size | Dielectric | voliage | CaPACIaNc®  Npo: More than 30pF, Q2350
01RS xség(R? = ;11%\\’/ g;% 11l:JFF 10pF<C<30pF, Q2275+2.5C
0201 X6S/X7S =716V C;0.1UF Less than 10pF, Q=200+10C
X5R <16V C>1.0uF iX7R, X5R, X6S, X7S:
25V,50V C=1.0uF i[Rated .
0402 oS 6.3V.10V | C >1.0uF vol. [P-F-= |Exception of D.F.=
16V,25V | C=1.0uF <6% [1206=0.47uF
XTRIX7S 6.3V,10V | C=1.0uF il> <39 |=7% [1812=4.7F;182524 7yF; 222024.7yF; 222524 .7yF
X5R//X7R/ 4v C=22uF_ J1o0v |=°" [=7.5%]0603=0.068F;0805 > 0. 1uF;1206 = 1uF;1210=2.24F
0603 s mparomet O e OV 1 C o 4 7LE = 20% 0805~ 0.224F 1210 3.30F
XSRIXBS/X7S o = O“F 6% 0201(50V).0603 = 0.047F;0805 = 0_18pF. 1206 = 0.47pF
X7R NV C§4'7 “F [<7% [1812=47uF:182524 7uF; 222024 7uF; 222524 TyF
X5R/X7R/ 6.3V CEZZEF 50V |=3% 210% 0201=0.01uF; 0402=0.012uF;1210=3.3uF
X6S/XTS =5y 50V | C=10uF — 209 |04022 0.047,4F 0603>0.144F;0805 = 1LF(0805/X7R>0.4WF);
0805 <65 16V C >104F ‘ 2UF;1210= 10pF;
25V C=10pF B5V  |=5% ]=20% [0603=1uF;080522.2uF;1206=2.2uF;1210=10uF
X7R/IX7S 16V.25V C=10uF =10% [0201=0.01uF(0201/X5R=0.01uF;0805= 1pF;1210=10uF*
X5R ’ C=22uF = 14% [0603=0.33uF
1206 | X5R/X7R/X6S| =6.3V C=47uF bey l<5% 0201 =0.1uF(0201/X5R>0.01uF);0603 = 0.47F;TT series
1210 X5R/X7R/X6S 16V C=47uF B =15% [0402=0.10uF(0402/X7R =0.056F );0805 = 2.2uF;
X7R 100V C=>3.3uF 1206 =4 7uF:1210=>22uF(1210/X5R=10uF)*
TT15 X5R 6.3V C >1.0uF =20% [0402=0.33uF
TT21 | X5R/IX7R/X6S =10V C=10pF =10% 0603 =0.15uF;0805=0.68uF;1206 =2.2uF;1210=4.7uF
**{WV items must follow de-rating conditions. 16V |=5% |_ 1505, [0201=0.01pF(0201/X7R = 0.022)F);0402 = 0.033pF;
#1. 0603X106/475(10V)&0603S106(4V&6.3V): _ 0603>0.47uF;0805=2.2uF;1206 =4.7uF;1210 = 22uF
150% of rated voltage 0201 =0.012uF;0402 =0.22pF (0402/X7R =0.15pF);
2) 150% of rated voltage for below range. 10V [<7.5% 0.33uF;0805=2.2uF;1206 = 2.2uF;1210 = 22uF
Size | Dielectic | aws, | Capacitance = 20% J0201 = 0.11F 0402 = 1pF;0603/X5R = 10pF 01R5/X5R
X5R/X6S 16V,25V C=0.1uF 0201 =0.1uF;0402 = 1uF(0402/X6S = 0.47yF);
0201 TR 1ov [ cso.022pF P2V |5 15% |=30% 0603 = 104F;0805 = 4.7yF;1206 = 47,F 1210 1004F
0402 X7R/X5R/ 50V C>0.01uF iy <20% |- L
X6S 10~25V C=0.22uF
X7S 50V~100V_| C>0.22uF i ) )
50V C>0.1pF I.R.: 210V, 1GQ or 50 Q-F whichever is smaller.
X7R 25V C=1.00F
0603 “1.0UE_ :Class Il (X7R, X5R, X6S, X7S)
X5R 50V C=1.0pF
X7RIX5R/ i Iinsulation
x63/x7s | 10V.16V | C=1.0uF E_Rated voltage Resistance
100V C=0.47pF i[100V: All X7R;121023.3uF
X5R/IXTR/ 50V C=0.68uF il50V: 0402>0.01uF;060321uF;080521uF;120624.7uF;121024.7uF
0805 | “xesix7S 3V | Co22F
ey Ci4.7pF 5V:060321F;080522.2uF; 120622.2uF;1210=10uF
00V =1 'OEF 5V:020120.1uF; 040220.22yF; 060322.24F;080522.2)F; 1GQ or RxC=
X7R 50V CEZ:ZNF 1206210pF;1210210uF 10_Q—F -
1208 —~Erxes 700V C>1.0uF i|16V: 020120.1uF;040220.22)F;0603214F;080522.20F; I\S'an;;:*:rver is
X7S 50V C=4.7yF 1206=10uF;1210=47uF .
X5R/X7R/ 10V:0201247nF;040220.47pF;060320.47uF;080522.2pF;
1210 | yeox7g | 50V~100V | C=2.2uF 120624.7pF;1210247yF
1812 X7R %50\\// C%j]pi 6.3V ; 4V ; All X6S/X7S items; Size=1812
85 00 C=1.0uF &+ D rating conditions:
2220 X7R 100V~250V | C=1.0uF
2225
(3) <6.3V or C210uF 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. Th | MLCC product designed f in devi ith a typical lifeti
1210/NPO(1KV)/333-100% of rated voltage. aroeuggnforayears products are designed for use in devices with a typical lifetime
~ . 0, N
(‘18%1S§§g(k1\/k\é)£14k7\/2' ﬂ%%/'mgftogr\?tid voltage. i1pq general MLCC products are designed so that the useful lifetime can be extended
e ’ o Of rated voltage. longer than 10 years under the following conditions:
809 i i R
* Before initial measurement (Class Il only): To 80% of the rated voltage or less, Maximum operating temperature -20 degree C or
apply de-aging at 150°C for 1hr then set for 2442558
hrs at t ~“ iExtended useful lifetime, under specific operating conditions, can be estimated from
Cap. | DF(Q)/ 1R, M ttobe made e chart
ﬂa;:.d i (in) t 1'50,?(??"]:?‘??31 g etrfnar\ 2i+2 s The useful lifetime is the time when cumulative failure rate becomes 1%.
2rseat ?0221 tgn?p ° €N SELION 2422 L 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

.
—p ¥

toLeH|
==

— F
0603 0805 1206 The dimension of paper tape A

Size 0201 0402 0603 0805 1206 1210 1812
. ILC
Thickness L HN [(HSBX| AH B,X C B LC,J D,P B ]5 I& M CDK| MU
9
0.40 0.70 .05 T30 | 1.50 .90
Ag +-010 | +-020 | +-030 | 020 | +-020 | <180 | 4igs50 | <200 | <230 | <305 ] <305 | <320 | <3.90] <3.90
B, 0.70 1.20 180 | 230 | 230 | o599 | 330 1 <390 | <400 | <380 | <3.80 | <400 | <530| <5.30
+-0.10 | +-020 | +-030 |+-020 | +/-0.20 +/-0.50
— _ _ — — 023 | = 023 | 023 | 023 | 023 | 023 025 | 025
T =055 | =080 =120 | =LIS 1 =120 1 Frh | =120 O | 0T | wioa | wioa | o | wioa | o
K, ] i ] ] - <2.50 . <250 | <250 | <150 | <2.50 | <320 | <2.50| <3.50
8.00 800 800 | 800 | 800 | 8.00 8.00 800 | 800 | 800 | 800 | 800 | 12.00 | 12.00
w +-030 | +-030 | +-030 |+-030 | +-030 | +-0.30 | +-030 | +-0.30 | +-030 [+-030 [+-030 [+-030 |+-030 |+/-0.30
P 2.00 4.00 200 | 400 | 400 | 400 2.00 200 | 400 | 400 | 400 | 400 200 | 400
0 +-0.10 | +-0.10 | +-010 | +-0.10 | +-0.10 | +-0.10 | +-0.10 | +-0.10 | +/-0.10 [+/-0.10 [+/-0.10 _[+/-0.10 | +/-0.10 | +/-0.10
10xP 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 +-0.10 | +-0.10 | +-020 | +-020 | +-020 | /020 | +-020 | +-0.20 | +/-020 [+/-020 [+-020 [+-020 | +-020 | +/-0.20
P 2.00 2.00 200 | 400 | 400 | 4.00 2.00 200 | 400 | 400 | 400 | 4.00 8.00 | 8.00
1 +-0.05 | +-0.05 | 4010 | +-0.10 | /010 | +-0.10 | +-0.10 | +-0.10 | +/-0.10 [+-0.10 [+-0.10 [+-0.10 | +-0.10 | +-0.10
P 2.00 2.00 200 | 200 | 2.00 | 2.00 2.00 200 | 200 | 200 | 2.00 | 2.00 2.00 | 2.00
2 +20.05 | +:0.05 | +-0.05 | +-0.05 | +/-0.05 | +/0.05 | +-0.05 | +-0.05 | +/-0.05 [+/-0.05 [+/-0.05 [+-0.05 | +-0.10 | +-0.10
1,50 1.30 1,50 T30 | 1.50 | 1.50 1.50 T30 | 130 | 150 | 1.50 | 1.0 130 | 1.50
D, +01/-0 | +01/-0 | +0.1/-0 | +01/-0 | +0.1/-0 | 40.1/-0 | +01/-0 | +0.1/-0 | +0.1/-0 [F0.1-0 [H0.1-0 [H0.1/-0 | +0.1/-0 | +0.1/-0
1.00 T00 | 100 | 1.00 | 100 | 100 1350 | 1.50
D, - - - - - w010 - +-0.10 | +-0.10 [+-0.10 /-0.10 +/-0.10 |+-0.10 |+-0.10
175 175 175 175 | 175 | 175 175 175 | 175 | 175 | 175 | 175 175 | 175
+-0.10 | +-0.10 | +-010 | +-0.10 | +-0.10 | +-0.10 | +-0.10 | +-0.10 | +/-0.10 [+/-0.10 [+/-0.10 _[+/-0.10 | +/-0.10 | +/-0.10
3.50 3.50 350 | 350 | 3.50 | 3.50 3.50 350 | 350 | 3.50 | 3.50 | 3.50 550 | 5.50
+-0.05 | +-0.05 | +-0.05 | +-0.05 | +/-0.05 | +/0.05 | +-0.05 | +-0.05 | +/-0.05 [+-0.05 [+-0.05 [+-0.05 |+-0.10 | +-0.10
Size 0201, 0402, 0603, 0805, 1206, 1210 1812
Reel size 7 10”7 13” 7
(o4 13.0+0.5/-0.2 13.0+0.5/-0.2 13.0+0.5/-0.2 13.0+0.5/-0.2
Wi 8.4+1.510 8.4+1.5/0 8.4+15/-0 12.4+2.00
A 178.0£0.10 250.0£1.0 330.0+1.0 178.0£0.10
N 60.0+1.0/-0 100.0x1.0 100+1.0 60.0+1.0/-0
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Approval sheet General Purpose Capacitors (BME)

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

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.

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.

z:? g 260°C
: a a 250  ——
v U N
30 ‘3 200 \
-~ B 150 °C/sec max| \
E.’. E‘ Natural !
é .n_, 150 Cooling
8 | 120°C
100 / \\
For SnAQCuU series sjolder paste. - // \
‘ |, e0-1208ec _‘ L 60-150 sec J Time
‘ 480 500 max. 1o Peak J <100 sec j 3-5 sec Over 60 sec
Recommended reflow soldering profile for SMT process Recommended wave soldering profile for SMT process
with SnAgCu series solder paste. with SnAgCu series solder.
Manual soldering (solder iron) A\
350 ! c\‘
/ .

300  — .\.
[~ 280C - *
250 \ o

200 \ .‘\
150 \

| 120°C

Temperature (Deg.C.)

100

w0 — Typical values
/ ————— Process limits

Typically <5 sec @ 300degC, Time
<3sec @ 350degC,
)_ as short os possible
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