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Part Numbering System

Standard & High Capacitors §

Super Small Size Capacitors

High-Q Capacitors

Medium- ngh Voltage Capacitors

Array TQQapaqtors
Qﬁ}w ESL Capacitors

Reliability Test Condition

Premium Capacitors for Automotive é)qﬁ\ations

N

Packaging Specification ’
N

Application Manual fox, Surface Mounting

=




1. SERIES CODE

CL = Multi layer Ceramic Capacitors

2. SIZE CODE — inch(mm)
02=01005(0402) 21 = 0805(2012)

03 =0201(0603)
05 =0402(1005)
10 =0603(1608)

3. DIELECTRIC CODE

31=1206(3216)
32 =1210(3225)
42 =1808(4520)

43=1812(4532)
55 = 2220(5750)

N\ Qass | Class I Q
&\ € =C0G A=X5R F=Y5V
o B=X7R X=X65
Y=X7S Z=XTT

)

* ok
4. CAPACITANCE CODE

Capacitance expressed in pF. 2 significant digits plus number of zeros.
example) 106 =10X 10°=10000000pF

For Values < 10pF, Letter R denotes decimal point
example) 1R5 =1.5pF

5. TOLERANCE CODE

B=+01pF  F=+TpF, +1%" K=+10%
C=+025pF G=+2% M=
D=+05pF  J=+5% 7 24.80/-20%

*For Values < 10pF, F=+
Values > 10pF, F=+1

6. RATED VOLTAGE

R=4V Oo=16V , E=250v  H=630V K'=3000V
Q=63V A=2 oov F=350V | =1000V
P=10v L=3 200V G=500vV  J=2000V
*kk
7. THICK ODE
2=020 =0.65mm F=125mm L =320mm S =1.35mm
3=030mp" C=0.85mm H=160m M=115mm U =1.80mm
mm D=1.00mm | =2.00mm P =1.15mm V =2.50mm
omm  E=1.10mm J =250mm Q =125mm Y =125mm

. INNER ELECTRODE / TERMINATION / PLATING CODE

QO
O\

)
Qo

A =Normal Product Pd/ Ag/Ni barrier / Sn 100%

N = Normal Product Ni/ Cu/Ni barrier / Sn 100%

G =Normal Product Cu/ Cu/ Ni barrier / Sn 100%

L = Low profile Ni/ Cu/Ni barrier / Sn 100%

S =Nomal Product Ni/ Cu / Soft termination / Ni barrier / Sn100%

*
9. PRODUCT CODE N\
N = Normal *Size tolerance ‘\}\
A= Array(4-element) c ds|ze 01005(0402)| 0 0402(1005) | 0603(1608) | 0805(2012) | 1206(3216)
B = Array(4-element) 00€ \
L=LICC S +0.03 K %0.05 +0.07 +0.07 +0.30
Josuc Q +0.054¢ }i‘0.07 +0.10 +0.15 +0.15
- R +0.07~  £0.09 +0.15 +0.20 +0.20
U +0.09" +0.20 +0.25 +0.30
7 &\ +0.40 +0.30
9 \X‘ +0.30
10. CONTROL CODE N

N = Reserved for future use

11. PACKAGING CODE
B =Bulk
P =Bulk Case
C=Cardboard Tape, 7"Reel
H= Cardboard Tape, 7"Reel(15,000ea)
8= Cardboard Tape, 7"Reel

0 = Cardboard Tape, 10" Reel
D = Cardboard Tape, 13" Reel(10,000ea)
L = Cardboard Tape, 13" Reel(15,000ea)

E = Embossed Type, 7"Reel
G=Embossed Type, 7" Reel(3,000ea)
F = Embossed Type, 13" Reel

S = Embossed Type, 10" Reel

Z = Cardboard Type, 7"Reel (Chip aligned for horizontal SMT)

Y = Cardboard Type, 7"Reel(Chip aligned for vertical SMT)




Class | (Temperature Compensation)

X
‘b\'\\

<

L

bmtion Temperature Range(C)

Symbol EIA Code Temperature Coefficient Rang?@s .
C 0G 55 ~ +125 0+30 A .

*
Class Il (High Dielectric Constant)

B xMark is only applicable to “L"code, 12" code in part number.
B Please discuss with sales person with regard to Pd products.

Symbol EIA Code Operation Temperature Range(C) Capifi{r@t‘:hange(ﬁc %) (-
A X5R 55~ + 85 RENEEE
B X7R 55 ~ 4125 \E +15 e
55 ~ \ andar
X X65 55 ~ +105 N\v +22 High Capaitors
Fo Y5V 30~ + 85 ) 82 ~ 122
A X75 55 ~ +125 ) +22
o X7T 55 ~ 4125 33~ 122 Super Small Size
c)v Capacitors
N‘o
R \}\eries TC Capacitance Step
\\\ E3 | vsv 1.0 2.2 4.7 Capacitors
(O, X5R
X7R
) 1.0 15 22 33 47 6.8 edwn-High
£6 X65 tdye Capacitors
X75
X7T e
E12] cog | 10 [ 12 | @50 18 | 22 | 27 33 [ 39 | 47 ] 56 | 68 | g.\) i
y Capacitors
* %k k ﬁo
Size Code ‘{‘\’ ness(mm) Spec(mm) Size Code Thickness(mm) Spec(mm) Low ESL
01005(0402) Z(X\\ 0.20 +0.02 C 0.85 +0.10* Capacitors
0201(0603) 0.30 +0.03 9 0.90 +0.10*
1S 0.30 +0.03* F 1.25 +0.20
0402(1005)\ g 0.50 4005 S 135 +0.15 Reliability Test
1210(3225) Condition
0603(%608) 5 0.50 +0.0/-0.1* H 1.60 +0.20
8 0.80 +0.10 U /. 180 +0.20*
® A 0.65 +0.10 .'Q 2.00 £0.20 Premium Capacitors
C 0.85 +0.10 Q) 2.50 +0.20 for Automotive
08050201 C 0.85 +0.10* v 2.50 +0.30 Applications
(2012) M 1.15 +0.10 9’ F 1.25 +0.20
F 1.25 +0.10 1898(@0 H 1.60 +0.20 Packaging
Q 1.25 £0.15 N\ | 2.00 +0.20 < Specification
Y 1.25 +0.20 \ F 1.25 +0.20
C 0.85 +0.15 N H 1.60 +0.20 o
C 0.85 +0.10% N | 1812(4532) | 2.00 +0.20 Application Manl
\— for Surface Mounting
E 1.10 +0.15 J 2.50 +0.20
120603216 E 1.10 +0\10* L 3.20 +0.30
3216 P 1.15 L ro.10* H 1.60 +0.20
N\ T+ +
M 1.15 L +0.15 222065750) | 2.00 +0.20
F 125 +0.15 J 2.50 +0.20
H 1.60 +0.20 L 3.00 +0.30



I Application

e HHP, DSC, DVC, LCD, TV, Memory Module, PDA, Game Machine
e Tuner (Product code C is suitable.)

bﬁure and Dimensions

@) | E

Wide selection of size : from 0402 to 2220

Highly reliable tolerance and high speed automatic chip
Wide capacitance range

Wide temperature compensation and voltage ra%o

: from COG to Y5V and from 6.3V to 50V
Highly reliable performance
Highly resistant termination metal

Tape & reel for surface mount asse@

e Deskto )

p@nﬁpcss

>

*

N
(&\

-

ote PC, HHP, DC-DC Converter, DSC

T / (O'
BW A\‘®
. ,.(\ Dimension(mm) &\‘
Size Code EIA Code \\ .
Pa L w T Thickness Code W
05 0402 ¢~ 1.00+0.05 0.50+0.05 0.50+0.05 5 0.250.10
" - 1 1.60+0.10 0.80+0.10 | 0.50+0.0/~0.1(%) 5 03?+0 2
QU 1.60+0.10 0.80+0.10 0.80+0.10 8 V=Y
A\ 2.00+0.10 1.25+0.10 0.85+0.10 C
’\\\ 2.00+0.10 1.25+0.10 1.15+0.10 M
21 >~ 0805 2.00+0.10 1.25+0.10 1.25+0.10 F 0.5+0.2/-0.3
@ 2.00+0.15 1.25+0.15 1.25+0.15 Q
A 2.00+0.20 1.25+0.20 1.25+0.20 Y
\> 3.20+0.20 1604020 | 0.60+0.10(x) 6
3.20+0.15 1.60+0.15 0.85;%15 C
3.20+0.20 1604020 | 0. 10(x) C
3 1206 3204020 | 1.60+0.20 (;%?é%.m(*) P 00030
3.20+0.15 1.604+0.15 (~ 425+0.15 F
3.20+0.20 1604020+ |~ 1.60+0.20 H
3.20+0.30 250020, | 0.85+0.10(+) C
3.20+0.30 24804020 | 0.90+0.10(+) 9
3.20+0.30 50+0.20 1.60+0.20 H
32 1210 3204030 . ‘@J50+0.20 1.80+0.20(*) u 0.60+0.30
3.2040.30", *2.50+0.20 2.00+0.20 |
3204030, 2.50+0.20 2.50+0.20 J
3.20e0,20 2.50+0.30 2.50+0.30 v
4,50+0.40 2.00+0.20 1.25+0.20 F
4 1808 ©4,50+0.40 2.00+0.20 1.40+0.20 G 0.80+0.30
4.50+0.40 2.00+0.20 2.00+0.20 |
4.50+0.40 3.20+0.30 1.25+0.20 F
43 1812 4.50+0.40 3.20+0.30 2.50+0.20 J 0.80+0.30
4.50+0.40 3.20+0.30 3.20+0.30 L
5.70+0.40 5.00+0.40 2.50+0.20 J
> 2220 5704040 | 500+0.40 3204030 L 100030

B * Mark is only applicable to “L"code, 12" code in part number.



SAMSUNG

ELECTRO-MECHANICS

I Standard & High Capacitance (C0G)

Capacitance

o>

~N

()V

o

Size(mm) Vr(V) pF nF
"\ A J
05 1 10 22 47 100220330470560] 1 2.2 3.3 47 6.8 10 22 27 33 47 @&120150
| | | | | | | | | | | | | | | | | L2 4 | |

25 \\\v

0402(1005) o i Part Numbering
50 Q System
25 \\

0603(1608) W
50
25 N

0805(201< -

L 50 I R R ( Super Small Size
T Capacitors
O e -
>
. 0 06(3216)| 25 ]
\\\ 50 I R R
(o 12103225) 50 SN A A
: : 55 edMwn-High
e Capacitors
) 1812(4532) - e Cap

50 ,\Q

2220(5750)| 50 (}} Array Type

Capacitors

Low ESL
Capacitors

Reliability Test
Condition

L

Premium Capacitors
for Automotive
Applications

Packaging
Specification

Application Manual
for Surface Mounting

i



SAMSUNG ) (\
@ ELECTRO-MECHANICS (b\v\\o

Q

I Standard & High Capacitance (X5R) .
. &\
Capacitance (4F) o)

Size(mm) Vr(V) \ Y4
0.1 0.22 ﬁ7 1 2.2 4.7 10 22 47 QO} 220

4

6.3

0402(1005)| 10

16

25
4
O® 6.3
10

Q* 0603(1608)
‘OO '
\ 25

(° ’
4

>

6.3

10

0805(2012)

16

06(3216)

1210(3225)




I Standard & High Capacitance-Low Profile (

ol
\.\\&" ssue s €T
Qo

O\
. N\
T Capacitance (4F) (\&
Size(mm) max Vr(V) N 7
() 22 47 10 22 )
| | | |
6.3
0402(1005),  0.33 10
Part Numbering
16 System
6.3
10
0603(1608), 0.5
o D
<> 25 ( Super Small Size
O Capacitors
() 10
Q™
. o 0.7 16
\\\ 25 Capacitors
@ﬁ' 0.85 25
. 0805(2012) 4
6.3
0.95 10 Array:l'ype
Capacitors
16 .9
\\\ Low ESL
) ;
0.7 lb.m < Capacitors
O 63
. Reliability Test
10 Condition
12 ) 16
0.95 Premium Capacitors
25 for Automotive
Applications
50
100 Packaging
Specification
0.95 16
= Application Manual
1210(3225) pplication Manua
2.0 35 for Surface Mounting

50




O
@
w ngngﬁll%jtll\l-(l;VIECHANlcs . 0(\
S

Q

I Standard & High Capacitance (X6S) .
. &\
Capacitance (4F) o)

Size(mm) Vr(V) 7
0.1 0.22 \‘0.47 1 2.2 4.7 10 22 @ 100
| | | | | | |

0402(1005)

0603(1608)
og’o
QO
N\
O

@ 0805(2012)

>

1206(3216)

@225)




<

QO

>
(\ SAMSUNG
. Q ELECTRO-MECHANICS @

I Standard & High Capacitance (X7R)

N\
Capacitance (/F) A
Size(mm Vr x
) v 0.1 0.22 0.47“ 1 2.2 4.7 10 22 47 @01
I I I I =
53 |
pe0z1003)] 10 (‘\\\ Part Numbering
16 | systemn
<
6.3

10

0603(1608) |, 16

N g)O i zz -— é::::iz;r:" Size
D)
QE
\\\ 10
(o

16
: : 0805(2012)
25

>

a

35

50 Array Type
@ Capacitors

6.3

10 Low ESL

Capacitors

1206(3216)

RE

-

Reliability Test
Condition

i #

Premium Capacitors

G | for Automotive

Applications

1210(3225) Packaging

Specification

Application Manual
for Surface Mounting

i



w EII:\EI\(’!%[:(I)“-(I;VIECHANICS Q(\
\\

I Standard & High capacitance (Y5V) .
Capacitance (/F) A\
i Vr(V) ~

Size(mm)
0.1 0.22 0.47 1 2.2 4.7 10 2 47

b

0402(1005)

@ 0805(2012)

1206(3216)

<

L g

1210(3225)

35

R
I Standard & High capacitance @ofile (Y5V)

® Capacitance (/F)

1 2.2 4.7 10 22 47

Size(mm) Vr(V)

6.3 - (Tmax=0.95)
0805(2012)

10




I Product Lineup (Standard & High Capacitors;QD&)

SAMSUNG
ELECTRO-MECHANICS

SR

. Rated . .
part Number Size Lx W Capacitance Voltage Capacitance Thickness
(mm) Tolerance Max(mm)
(Vdc)

1 | CLO5COR5CB5SNNN 7 0.5pF 50 +0.25pF 0.55
2 | CLO5CR75CB5NNN O 0.75pF 50 +0.25pF 0.55
3 | CLO5CO10CB5NNN [ 1.0pF 50 +0.25pF 055
4 | CLOSCTR2CBSNNN O 1.2pF 50 +0.25pF 0.55 Part Numbering
5 | CLOSCIR5CB5NNN O 1.5pF 50 +0.25pF 0.55 System
6 | CLOSCTR8CBSNNN O 1.8pF 50 +0.25pF 0.55
7 | CLO5C020CB5NNN O 2.0pF 50 £0.25pF 0.55
8 | CLOSC2R2CBSNNN O 2.20F 50 4+ 0.250F 0.55 -
9 | CLO5C2R4CB5NNN [ 2.4pF 50 +0.25pF 0.55
10 | CLOSC2R5CBSNNN [0 2.5pF 50 +0.25pF 0.55
11 | CLOSC2R7CB5SNNN O 2.7pF 50 +0.25pF 0.55 Super Small Size
12 .. '€LOSCO30CB5NNN O 3.0pF 50 +0.25pF 0.55 Capacitors
13 N.CLO5C3R3CB5NNN O 3.3pF 50 +0.25pF 0.55
14" CLOSC3R5CB5SNNN O 3.5pF 50 +0.25pF 0.55
15 | CLOSC3R6CB5SNNN O 3.6pF 50 +0.25pF 0.55 High-Q
16 | CLO5C3RICB5NNN O 3.9pF 50 +0.25pF 0.55 Capacitors
17 | CLO5CO40CB5NNN O 4.0pF 50 +0.250F 0.55 o
18 | CLOSC4R3CB5SNNN O 4.3pF 50 +0.250F 0.55 AL
19 | CLOSC4R7CBSNNN O 4.70F 50 +0.250F 0.55 NedMyn-High
20 | CLOSCO50DB5NNN O 5 0pF 50 +050F 055 \§fye Capacitors
21 | CLO5C5R6DBSNNN O 5.6pF 50 +0.50F 0.55
22 | CLO5CO60DBSNNN O 6.0pF 50 +0.50F 0.55

Array Type
23 | CLO5C6R2DBSNNN O 6.20F 50 +0.5pF 0.55 e
24 | CLO5C6R8DBSNNN [ 6.80F 50 +0.50F 0.55
25 | CLO5CO70DBSNNN @ 7.0pF 50 +0.50F 0.55
26 | CLO5COS8ODBSNNN T 1:00x0.50 8.0pF 50 +0.50F 0.55 Low ESL
27 | CLO5C8R2DBSNNN, 8.20F 50 +0.50F 0.55 Capacitors
28 | CLO5CO90DBSNNN 9.0pF 50 +0.50F 0.55
29 | CLOSCORTDBSNNN I 9.1pF 50 +0.50F 0.55
30 | CLOSGH00JBSNNN O 10pF 50 +5% 0.55 Reliability Test
31 | CLOSC™MOJBSNNN O 1 50 +5% 0.55 Condition
32 |{CLO5C120JB5NNN O 120F 50 +5% 0.55
33} "CLO5C130JB5NNN O 13pF 50 +5% 0.55 Premium Capacitors
34 | CLOSC150JB5NNN O 15pF 50 +5% 0.55 for Automotive
35 | CLOSC160JB5NNN O 16 pF 50 +5% 0.55 Applications
36 | CLO5C180JB5SNNN O 18pF 50 +5% 0.55
37 | CLO5C200JB5NNN O 20¢F 50 +5% 0.55 Packaging
38 | CLO5C220JA5NNN O 22¢F 25 +5% 0.55 Spedification
39 | CLO5C220JB5NNN O 22¢F 50 +5% 0.55
40 | CLO5C240JB5NNN O 240F 50 +5% 0.55
41 | CLO5C270JB5NNN O 27 pF 50 +5% 0.55 Application Manual
42 | CLO5C270JASNNN O 27pF 25 +5% 0.55 for Surface Mounting
43 | CLO5C300JB5NNN O 30pF 50 +5% 0.55
44 | CLO5C330JB5NNN O 33pF 50 +5% 0.55
45 | CLO5C360JB5NNN [0 36pF 50 +5% 0.55
46 | CLO5C390JB5NNN O 390F 50 +5% 0.55
47 | CLO5C430JB5NNN O 43pF 50 +5% 0.55
48 | CLO5C470JB5NNN O 47F 50 +5% 0.55
49 | CLO5C510JB5NNN O 51pF 50 +5% 0.55
50 | CLO5C560JBS5NNN O 56 pF 50 +5% 0.55

% 0 mark means packaging code. If you want to learn the code or quantity in detail, please see p74.



ELECTRO-MECHANICS

w SAMSUNG

I Product Lineup (Standard & High Capadters-C0G)

. Rated . .
Part Number Size L x4 Capacitance Voltage Capacitance (TigRness
(mm) Tolerance Max.(mm)
(vdo)
51 CLO5C620JB5NNN O 62pF 50 +5% 0.55
52 | CLO5C680JB5NNN D 68pF 50 +5% 0.55
53 | CLO5C750JB5NNN O 75pF 50 +5% 0.55
54 | CLO5C820JB5NNNU 82pF 50 +5% 0.55
55 | CLO5C910JB5NNND 91pF 50 +5% 0.55
56 | CLO5C101JB5NNNUO 100pF 50 +5% 0.55
57 | CLO5C121JB5NNNO 120pF 50 +5% 0.55
58 | CLO5C151JB5NNNO 150pF 50 +5% 0.55
59 | CLO5C181JB5NNNO 180pF 50 +5% 0.55
60.{ "€L05C201JB5NNN D 200pF 50 +5% 0.55
61 CLO5C221JB5NNN O 1.00x0.50 220pF 50 +5% 0.55
62 | CLO5C271JB5NNND 270pF 50 +5% 0.55
63 | CLO5C331JB5NNND 330pF 50 +5% 0.55
64 | CLO5C391JB5NNNDO 390pF 50 +5% 0.55
65 | CLO5C471JB5NNNDO 470pF 50 +5% 0.55
66 | CLO5C471JO5NNNDO 470pF 16 +5% 0.55
67 | CLO5C681JB5NNNDO 680pF 50 +5% 0.55
68 | CLO5C821JB5NNNDO 820pF 50 +5% 0.55
69 | CLO5C102JB5NNND 1nF 50 +5% 0.55
70 | CLO5C102JASNNND 1nF 25 +5% 0.55
71 CLO5C102JO5NNN & 1nF 16 +5% 0.55
1 CL10COR3CB8NNN 0.3pF 50 +0.25pF 0.90
2 CL10COR5CB8NNN L 0.5pF 50 +0.25pF 0:90
3 CL10CR75CB8NNN.U 0.75pF 50 +0.25pF 0.90
4 CL10CO10CBSNNNL 1.0pF 50 +0.25pF 0.90
5 CL10CTR2CBSNINN O 1.2pF 50 +0.25pF 0.90
6 CLTOC1HR5CBBNNN O 1.5pF 50 +0.25pF 0.90
7 CL1OCTR8CBENNN O 1.8pF 50 +0.25pF 0.90
8 CLTMC020CB8NNN O 2.0pF 50 +0.25pF 0.90
9 CLTOC2R2CB8NNN O 2.2pF 50 +0.25pF 0.90
10, ¥ CL10C2RACBSNNN O 2.40F 50 +0.250F 0.90
1 CL10C2R5CB8NNN & 2.5pF 50 +0.25pF 0.90
12 | CL10C2R7CB8NNND 2.7pF 50 +0.25pF 0.90
13 | CL10C030CB8NNN O 3.0pF 50 +0.25pF 0.90
14 | CL10C3R3CB8NNNDO 1.60x0.80 3.3pF 50 +0.25pF 0.90
15 | CL10C3R5CB8NNN DO 3.5pF 50 +0.25pF 0.90
16 | CL10C3R6CBENNN DO 3.6pF 50 +0.25pF 0.90
17 | CL10C3R9CBENNN DO 3.90F 50 +0.25pF 0.90
18 | CL10C040CB8NNN O 4.0pF 50 +0.25pF 0.90
19 | CL10C4R3CB8NNND 4.3pF 50 +0.25pF 0.90
20 | CL10C4R7CBSNNN O 4.7pF 50 +0.25pF 0.90
21 CL10CO50DB8NNN O 5.0pF 50 +0.5pF 0.90
22 | CL10C5R6DBSNNN O 5.6pF 50 +0.5pF 0.90
23 | CL10CO60DBSNNN O 6.0pF 50 +0.5pF 0.90
24| CL10C6R2DBSNNN O 6.20F 50 +0.50F 0.90
25 | CL10C6R8DBSNNN O 6.8pF 50 +0.5pF 0.90
26 | CL10CO70DBSNNN O 7.00F 50 +0.50F 0.90
27 | CL10C7R5DBSNNN D 7.5pF 50 +0.5pF 0.90
28 | CL10COSODBSNNN O 8.00F 50 +0.50F 0.90
29 | CL10C8R2DBSNNN O 8.2pF 50 +0.5pF 0.90

% O mark means packaging code. If you want to learn the code or quantity in detail, please see p74.



I Product Lineup (Standard & High Capacitors;QD&)

SAMSUNG

ELECTRO-MECHANICS W

. Rated i .
Part Number SizeLx W Qapacitance Voltage Capacitance Thickness
(mm) Tolerance Max(mm)
(Vo)
30 | CL10CO90DBSNNN I 9.0pF 50 +0.5pF 0:90
31 | CL10C9R1DB8NNN I 9.1 pF 50 +0.5pF 0.90
32 | CL10C100JBSNNN DI 10pF 50 +5% 0.90
33 | CL10C110JB8NNND 11 pF 50 +5% 0.90 Part Numbering
34 | CL10C120JBSNNNLC 12 pF 50 159 0.90 System
35 | CL10C130JBSNNNLC 13pF 50 +5% 0.90
36 | CL10C140JBSNNNLC 14pF 50 +5% 0.90
37 | CL10C150JBSNNN DI 15pF 50 +5% 0.90 -
38 | CL10C160JBENNN 16 pF 50 +5% 0.90
39 | CL1O0CT80JBENNN O 18 pF 50 +5% 0.90
40 | CLTQC200JBSNNN I 200F 50 +5% 0.90 Super Small Size
41 4. 'CL10C220JBSNNN 0 220F 50 +5% 0.90 Capacitors
42 NCL10C240JBSNNN 0 240F 50 +5% 0.90
43| CL10C250JBSNNN O 250F 50 +5% 0.90
44 | CL10C270JBSNNN DO 27 oF 50 +5% 0.90 High-Q
45 | CL10C300JB8NNN DO 30pF 50 +5% 0.90 Capacitors
46 | CL10C330JB8NNND 33pF 50 +5% 0.90 (o
47 | CL10C360JBSNNN O 360F 50 +5% 0.90 "
48 | CL10C390JBSNNN O 39pF 50 +5% 0.90 V'V‘(Sf;;‘:'c":g:dtors
49 | CL10C430JBSNNN I 43pF 50 +5% 0.90 \
50 | CL10C470JB8NNN I 47 oF 50 +5% 0.90
51 | CL10C510JB8NNN O 51pF 50 +5% 0.90 Array Type
52 | CL10C560JB8NNN O 56 pF 50 +5% 0.90 Capacitors
53 | CL10C620JB8NNN O 62 oF 50 +5% 0.90
54 | CL10C680JBENNN @ 160x0.80 68 o 50 +5% 0.90
55 | CL10C750JBSNNN 1 750F 50 +5% 0.90 Low ESL
56 | CL10C820JBSNNND 82 pF 50 5% 0.90 Capacitors
57 | CL10C910JB8NNN O 91 pF 50 +5% 0.90
58 | CL10C101IB8NNN O 100 pF 50 +5% 0.90
59 | CL10G311IBSNNN O 110pF 50 +5% 0.90 Reliability Test
60 | CLIQC121JBBNNND 120 pF 50 +5% 0.90 Condition
61 |{CLI0C131JBBNNN O 130 pF 50 +5% 0.90
62., CL10C151JB8NNN O 150 pF 50 +5% 0.90 Premium Capacitors
63 | CL10C161JBENNN O 160 pF 50 +5% 0.90 for Automotive
64 | CL10C181JB8NNN O 180 pF 50 +5% 0.90 Applications
65 | CL10C201JB8NNN O 200 pF 50 +5% 0.90
66 | CL10C221JB8NNN O 220 pF 50 +5% 0.90 Packaging
67 | CL10C241JB8NNN O 240 pF 50 +5% 0.90 Specification
68 | CL10C271JB8NNN O 270pF 50 +5% 0.90
69 | CL10C301JB8NNN O 3006F 50 +5% 0.90
70 | CL10C331JB8NNN O 330pF 50 5% 0.90 Application Manual
71 | CL10C361JBSNNN O 360 pF 50 +5% 0.90 for Surface Mounting
72 | CL10C391JB8NNN O 390 pF 50 +5% 0.90
73 | CL10C431JBSNNN O 430 pF 50 +5% 0.90
74 | CL10C471JBSNNN O 470 pF 50 +5% 0.90
75 | CL10C511JB8NNN O 510pF 50 +5% 0.90
76 | CL10C561JBSNNN O 560 pF 50 +5% 0.90
77 | CL10C621JBSNNN O 620 pF 50 +5% 0.90
78 | CL10C681JBSNNN O 680 pF 50 +5% 0.90
79 | CL10C751JBSNNN O 750 pF 50 +5% 0.90

% O mark means packaging code. If you want to learn the code or quantity in detail, please see p74.



SR

SAMSUNG
ELECTRO-MECHANICS

I Product Lineup (Standard & High Capadters-C0G)

. Rated . .
Part Number Size L xW Capacitance Voltage Capacitance Thickness
(mm) Tolerance Max.(mm)
(Vo)
80 | CL10C821JB8NNN O 820 pF 50 +5% 0.90
81 CL10C102JB8NNN O 1nF 50 +5% 0.90
82 | CL10C182JB3NNN O 1.60%0.80 1.8nF 50 +5% 0.90
83 | CL10C222JB8NNN O 2.2nF 50 +5% 0.90
84 | CL10C562JB8NNN DO 5.6nF 50 +5% 0.90
85 | CL10C103JA8SNNN O 10nF 25 +5% 0.90
1 CL21CR47CBANNN O 0.47pF 50 +0.25pF 0.75
2 CL21COR5CBANNN O 0.5pF 50 +0.25pF 0.75
3 CL21COT0CBANNN O 1.0pF 50 +0.25pF 0.75
4 CL21CTR2CBANNN O 1.2pF 50 +0.25pF 0.75
5 CL21C1TR5CBANNN O 1.5pF 50 +0.25pF 0.75
) CL21C1TR8CBANNN O 1.8pF 50 +0.25pF 0.75
7 CL21CO020CBANNN O 2.0pF 50 +0.25pF 0.75
8 CL21C2R2CBANNN O 2.2pF 50 +0.25pF 0.75
9 CL21C2R4ACBANNN O 2.4pF 50 +0.25pF 0.75
10 | CL21C2R5CBANNN O 2.5pF 50 +0.25pF 0.75
" CL21C2R7CBANNN O 2.7pF 50 +0.25pF 0.75
12 | CL21CO30CBANNN O 3.0pF 50 +0.25pF 0.75
13 | CL21C3R2CBANNN O 3.2¢pF 50 +0.25pF 0.75
14 | CL21C3R3CBANNN O 3.3pF 50 +0.25pF 0.75
15 | CL21C3R6CBANNN O 3.6pF 50 +0.25pF 0.75
16 | CL21C3R9CBANNN O 3.9pF 50 +0.25pF 0.75
17 | CL21CO40CBANNN O 4.0pF 50 +0.25pF 0.75
18 | CL21C4R7CBANNNO 4.7 pF 50 +0.25pF 0.75
19 | CL21C5R6DBANNN.C 5.6pF 50 +0.5pF 0.75
20 | CL21CO6QDBANNN O 6.0 pF 50 +0.5pF 0.75
21 CL21C6R8DBANNN O 6.8 pF 50 +0.5pF 0.75
22 | CL21/CO70DBANNN O 2.00%1.25 7.0pF 50 +0.5pF 0.75
23 | CL21C7R5DBANNN O 7.5pF 50 +0.5pF 0.75
24 ~CL21CO80DBANNN O 8.0pF 50 +0.5pF 0.75
25, WCL21C8R2DBANNN O 8.2 pF 50 +0.5pF 0.75
26 | CL21CO90DBANNN O 9.0pF 50 +0.5pF 0.75
27 | CL21C100JBANNN O 10pF 50 +5% 0.75
28 | CL21C120JBANNN O 12 pF 50 +5% 0.75
29 | CL21C130JBANNN O 13pF 50 +5% 0.75
30 | CL21C140JBANNN O 14pF 50 +5% 0.75
31 CL21C150JBANNN O 15pF 50 +5% 0.75
32 | CL21C160JBANNN O 16pF 50 +5% 0.75
33 | CL21C180JBANNN O 180k 50 +5% 0.75
34 | CL21C200JBANNN O 20 pF 50 +5% 0.75
35 | CL21C220JBANNN O 22 pF 50 +5% 0.75
36 | CL21C240JBANNN O 24 pF 50 +5% 0.75
37 | CL21C250JBANNN O 25pF 50 +5% 0.75
38 | CL21C270JBANNN O 27 pF 50 +5% 0.75
39 | CL21C300JBANNN O 30pF 50 +5% 0.75
40 | CL21C330JBANNN O 33pF 50 +5% 0.75
41 CL21C360JBANNN O 36pF 50 +5% 0.75
42 | CL21C390JBANNN O 39pF 50 +5% 0.75
43 | CL21C430JBANNN O 43pF 50 +5% 0.75
44 | CL21C470JBANNN O 47 pF 50 +5% 0.75
45 | CL21C510JBANNN O 51pF 50 +5% 0.75

% O mark means packaging code. If you want to learn the code or quantity in detail, please see p74.



I Product Lineup (Standard & High Capacitors;QD&)

SAMSUNG
ELECTRO-MECHANICS

SR

i Rated . .
part Number Size Lx W Capacitance Voltage Capacitance Thickness
(mm) Tolerance Max(mm)
(Vo)
46 | CL21C560JBANNN O 56 pF 50 +5% 0:75
47 | CL21C620JBANNN O 62 pF 50 +5% 0.75
48 | CL21C680JBANNN O 68 pF 50 +5% 0.75
49 | CL21C750JBANNN O 75pF 50 +5% 0.75
50 | CL21C820JBANNN O 82pF 50 +5% 0.75
51 | CL21C910JBANNN O 91pF 50 +5% 0.75
52 | CL21C101JBANNN O 100 pF 50 +5% 0.75
53 | CL21C111JBANNN O 110pF 50 +5% 0.75
54 | CL21C121JBANNN O 120 pF 50 +5% 0.75
55 | CL2JCT31JBANNN O 130 pF 50 +5% 0.75
56 | CL29C151JBANNN O 150 pF 50 +5% 0.75
57 4-'€L21C161JBANNN O 160 pF 50 +5% 0.75
58 4CL21C181JBANNN O 180 pF 50 +5% 0.75
59 | CL21C201JBANNN O 200 pF 50 +5% 0.75
60 | CL21C221JBANNN O 220pF 50 +5% 0.75
61 | CL21C241JBANNN O 240 pF 50 +5% 0.75
62 | CL21C271JBANNN O 270pF 50 +5% 0.75
63 | CL21C301JBANNN O 300pF 50 +5% 0.75
64 | CL21C331JBANNN O 330pF 50 +5% 0.75
65 | CL21C361JBANNN O 360 pF 50 +5% 0.75
66 | CL21C391JBANNN O 390 pF 50 +5% 0.75
67 | CL21C431JBANNN O 2.00x1.25 430pF 50 +5% 0.75
68 | CL21C471JBANNN O 470 pF 50 +5% 0.75
69 | CL21C511JBANNN O 510pF 50 +5% 0.75
70 | CL21C561JBANNN & 560 pF 50 +5% 0.75
71 | CL21C621JBCNNN 620 pF 50 +5% 0.95
72 | CL21C681JBCNNND 680 pF 50 +5% 0.95
73 | CL21C751JBCNNN O 750 pF 50 +5% 0.95
74 | CL21C82TIBCNNN O 820 pF 50 +5% 0.95
75 | CL21C€102JBCNNN O 1nF 50 +5% 0.95
76 | CL21C122JBFNNN O 1.2nF 50 +5% 1.35
77 |{CL2TC152JBFNNN O 1.5nF 50 +5% 1.35
78, CL21C182JBFNNN O 1.8nF 50 +5% 1.35
79 | CL21C222JBFNNN O 2.2nF 50 +5% 1.35
80 | CL21C332JAFNNN O 3.3nF 25 +5% 1.35
81 | CL21C332JBFNNN O 3.3nF 50 +5% 1.35
82 | CL21C392JAANNN O 3.9nF 25 +5% 0.75
83 | CL21C392JBFNNN O 3.9nF 50 +5% 1.35
84 | CL21CA472JBFNNN O 4.7nF 50 +5% 1.35
85 | CL21C562JBFNNN O 5.6.0F 50 +5% 1.35
86 | CL21C822JAFNNN O 82nF 25 +5% 1.35
87 | CL21C103JBFNNN O 10nF 50 +5% 1.35
88 | CL21C333JAFNNNDO 33nF 25 +5% 1.35
1 CL31COR5CBCNNN O 0.5pF 50 +0.25pF 1.00
2 CL31COTOCBCNNN O 1.0pF 50 +0.25pF 1.00
3 CL31C1R5CBCNNN O 1.5pF 50 +0.25pF 1.00
4 | CL31CT1R8CBCNNN O 3.20x 1.60 1.8pF 50 +0.25pF 1.00
5 CL31CO20CBCNNN O 2.0pF 50 +0.25pF 1.00
6 | CL31C2R2CBCNNN O 2.2pF 50 +0.25pF 1.00
7 CL31C2R7CBCNNN O 2.7pF 50 +0.25pF 1.00
% 0 mark means packaging code. If you want to learn the code or quantity in detail, please see p74.
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ELECTRO-MECHANICS

w SAMSUNG

I Product Lineup (Standard & High Capadters-C0G)

i Rated . .
Part Number Size L x\W. Capacitance Voltage Capacitance Thickness
(mm) Vdg Tolerance Max.(mm)
8 CL31CO30CBCNNNO 3.0pF 50 +0.25pF 1.00
9 CL31C3R3CBCNNNO 3.3pF 50 +0.25 pF 1.00
10 | CL31CO040CBCNNN U 4.0pF 50 +0.25pF 1.00
1 CL31C4R7CBCNNN DO 4.7 pF 50 025 pF 1.00
12 | CL31C100JBCNNNB 10pF 50 5% 1.00
13 | CL31C120JBCNNND 12 pF 50 +5% 1.00
14 | CL31C150JBCNNND 15pF 50 +5% 1.00
15 | CL31C180JBCNNNU 18 pF 50 +5% 1.00
16 | CL31C200JBCNNNU 20pF 50 +5% 1.00
17 "€L31C220JBCNNN 22 pF 50 +5% 1.00
18y.| CL31C270JBCNNN O 27 pF 50 +5% 1.00
19 | CL31C300JBCNNNO 30pF 50 +5% 1.00
20 | CL31C330JBCNNND 33pF 50 +5% 1.00
21 CL31C390JBCNNNDO 39pF 50 +5% 1.00
22 | CL31C470JBCNNNDO 47 pF 50 +5% 1.00
23 | CL31C510JBCNNNDO 51pF 50 +5% 1.00
24 | CL31C560JBCNNNDO 56 pF 50 +5% 1.00
25 | CL31C680JBCNNNDO 68 pF 50 +5% 1.00
26 | CL31C750JBCNNND 75pF 50 +5% 1.00
27 | CL31C820JBCNNND 82 pF 50 +5% 1.00
28 | CL31CT01JBCNNND 100 pF 50 +5% 1.00
29 | CL31C121JBCNNND 120 pF 50 +5% 1.00
30 | CL31CT151JBCNNND 150 pF 50 +5% .00
31 CL31C181JBCNNNL 3.20x1.60 180 pF 50 +5% 1.00
32 | CL31C221)JBCNNNE 220pF 50 +5% 1.00
33 | CL31C274JBCNNN O 270pF 50 +5% 1.00
34 | CL31C33NBCNNND 330pF 50 +5% 1.00
35 | CL31C391JBCNNND 390 pF 50 +5% 1.00
36 | CL31C471)BCNNNDE 470 pF 50 +5% 1.00
37 $~CL31C561JBCNNNC 560 pF 50 +5% 1.00
38, | "CL31C681JBCNNN DO 680 pF 50 +5% 1.00
39 | CL31C821JBCNNND 820 pF 50 +5% 1.00
40 | CL31C102JBCNNNO 1nF 50, +5% 1.00
41 CL31C122JBCNNNDO 1.2nF 50 +5% 1.00
42 | CL31C152JBCNNNO 1.5nF 50 +5% 1.00
43 | CL31C182JBCNNNO 1.8nF 50 +5% 1.00
44 | CL31C222JBCNNNO 2.20F 50 +5% 1.00
45 | CL31C272JBFNNNO 2.7%F 50 +5% 1.40
46 | CL31C332JBFNNNO 3.3nF 50 +5% 1.40
47 | CL31C472JBFNNN O 477 nF 50 +5% 1.40
48 | CL31C682JBHNNN O 6.8nF 50 +5% 1.80
49 | CL31TC103JAFNNN O 10nF 25 +5% 1.40
50 | CL31C223JBHNNNO 22nF 50 +5% 1.80
51 CL31C333JBHNNNO 33nF 50 +5% 1.80
52 | CL31C473JBHNNNO 47 nF 50 +5% 1.80
53 | CL31C683JAHNNNDO 68 nF 25 +5% 1.80
54 | CL31CT104JAHNNNUO 100 nF 25 +5% 1.80
1 CL32C472JBFNNNO 4.7nF 50 +5% 1.45
2 CL32C103JBFNNNDO 10nF 50 +5% 1.45
3 CL32C223JBHNNNDO 3.20%2.50 22nF 50 +5% 1.80
4 CL32C333JBHNNNDO 33nF 50 +5% 1.80
5 CL32C473JBHNNNO 47 nF 50 +5% 1.80

% 0 mark means packaging code. If you want to learn the code or quantity in detail, please see p74.



I Product Lineup (Standard & High CapacitorssX5R)

SAMSUNG

ELECTRO-MECHANICS

i Rated . .
part Number Size Lx W Capacitance Voltage Capacitance Thickness
(mm) Tolerance Max:(mm)
(Vdo)
1 CLO5A223KO5NNND 22 nF 16 +10% 0,55
2 | CLO5AT04KASNNND 0.1 4F 25 +10% 0.55
3 | CLO5AT04KO5NNND 0.1 4F 16 +10% 0.55
4 | CLO5SA104KPSNNNO 0.1 4F 10 +10% 0.55
5 | CLO5A224KA5NNND 0.22 4F 25 +10% 0.55
6 | CLO5A224KP5NNND 0.22 4F 10 +10% 0.55
7 | CLO5A334KA5NNND 0.334F 25 £10% 0.55
8 | CLO5A334KP5NNND 0.334F 10 +10% 0.55
9 | CLO5A474KA5NNND 0.47 4F 25 +10% 0.55
10 | CLO5A474KO5NNND 0.47 uF 16 +10% 0.55
11 | CLOSA474KP5NNNO 0.47 4F 10 +10% 0.55
12 . '€LO5A474KQ5NNNDO 0.47 uF 6.3 +10% 0.55
13 4CLO5A474KR5NNNO 0.47 uF 4 +10% 0.55
14| CLO5A105KA5NQNDO 1 uF 25 +10% 0.60
15 | CLO5A105KO5NNNO 1 uF 16 +10% 0.55
16 | CLO5AT05K0O3LQNDO 1 uF 16 +10% 0.33
17 | CLO5AT05KP5NNNO 1 uF 10 +10% 0.55
18 | CLO5A1T05KP3LNNDO 1uF 10 +10% 0.33
19 | CLO5A1T05KQ5NNNDO 1 uF 6.3 +10% 0.55
20 | CLO5AT05KQ3LNNO 1.00x0.50 1 uF 6.3 +10% 0.33
21 | CLO5AT05KR5NNNO 1 uF 4 +10% 0.55
22 | CLO5AT05KR3LNNO 1 uF 4 +10% 0.33
23 | CLO5A225MA5SNUNO 2.2 1F 25 +20% 0.70
24 | CLO5A225KO5NQNDO 2.2 4F 16 +10% 0.60
25 | CLO5A225MP5NSN & 2.2 4F 10 +20% 0.57
26 | CLO5A225KP3LRNT 2.2 1F 10 +10% 0.33
27 | CLO5A225MQ5NNND 2.2 1F 6.3 +20% 0.55
28 | CLO5A225KQ3LRNO 2.2 F 6.3 +10% 0.33
29 | CLO5A225MR5NNNO 2.2 F 4 +20% 0.55
30 | CLO5A225KR3LRNO 2.2 4F 4 +10% 0.33
31 | CLO5A475MO5NUNDO 4.7 uF 16 +20% 0.70
32 | {CLO5A475MP5NRNO 4.7 uF 10 +20% 0.65
33}, €LO5A475MQ5NRNO 4.7 iF 6.3 +20% 0.65
34 | CLO5A475MQ3LUNDO 4.7 iF 6.3 +20% 0.35
35 | CLOSAT06MPSNUNDO 10 4F 10 +20% 0.70
36 | CLO5AT06MQ5NUNDO 10 4F 6.3 +20% 0.70
37 | CLOSAT06MR5NRNO 10 4F 4 +20% 0.65
38 | CLOSA156MR5NUNDO 15 uF 4 +20% 0.70
39 | CLO5A226MR5NZNO 22 iF 4 +20% 0.90
1 CL10A474KB8NNN 0.474F 50 +10% 0.90
2 | CL10A474KA8BNNND 047 F 25 +10% 0.90
3 | CL10A474KP8NNNDI 0.47 4F 10 +10% 0.90
4 | CL10A474KQ8NNND 0.47 4F 6.3 +10% 0.90
5 | CL10A474KR8NNNO 0.47 iF 4 +10% 0.90
6 | CLT0ATO5KBBNNND 1 4F 50 +10% 0.90
7 | CL10A1T05KA5LNND 14F 25 +10% 0.50
8 | CLTOAT05KA8NNND 1605080 14F 25 +10% 0.90
9 | CLT0OAT05KO8NNND 1 4F 16 +10% 0.90
10 | CLTOAT0O5KO5LNND 1 uF 16 +10% 0.50
11 | CLTOATO5KPSNNNDO 14F 10 +10% 0.90
12 | CL10AT05KP5LNNDO 1 4F 10 +10% 0.50
13 | CL10AT05KQ8NNNDO 1 4F 6.3 +10% 0.90
14 | CL10AT05KQ5LNND 1 4F 6.3 +10% 0.50

% O mark means packaging code. If you want to learn the code or quantity in detail, please see p74.
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ELECTRO-MECHANICS

w SAMSUNG

I Product Lineup (Standard & High Capad{ters-X5R)

. Rated . .
Part Number Size L x\W Capacitance Voltage Capacitance Thickness
(mm) Vdg Tolerance Max.(mm)
15 | CLTOAT05KR8NNN O 1uF 4 +10% 0.90
16 | CL10A1T05KR5LNN O 1uF 4 +10% 0.50
17 | CL10ATO5KA5LNN O 14k 25 +#10% 0.50
18 | CL10A225KA8NNN O 2.2F 25 +£10% 0.90
19 | CL10A225KA5LNN & 2.2F 25 +10% 0.50
20 | CLT0A225KO8NNN O 2.2F 16 +10% 0.90
21 | CL10A225KO5LNN O 2.2)F 16 +10% 0.50
22 | CLT0A225KP8NNN O 2.2)F 10 +10% 0.90
23 | CL10A225KP5LNN O 2.2)F 10 +10% 0.50
24 €L10A225KQ8NNN O 2.2)F 6.3 +10% 0.90
25, CLT0A225KQ5LNN O 2.2)F 6.3 +10% 0.50
26 | CLT0A225KR8NNN O 2.2)F 4 +10% 0.90
27 | CL10A225KR5LNN O 2.2)F 4 +10% 0.50
28 | CL10A335KQ8NNN O 3.34F 6.3 +10% 0.90
29 | CLTOA335KR8NNN O 3.34F 4 +10% 0.90
30 | CL10A475KA8NQN O 4.7 F 25 +10% 0.95
31 | CL10A475KO8NNN O 160%0.80 4.7 F 16 +10% 0.90
32 | CLT0A475KP8NNN O 4.7 F 10 +10% 0.90
33 | CL10A475KP5LNN O 4.7 F 10 +10% 0.50
34 | CL10A475KQ5LNN O 4.7 4F 6.3 +10% 0.50
35 | CL10A475KQ8NNN O 4.7 uF 6.3 +10% 0.90
36 | CL10A475KR5LNN O 4.7 uF 4 +10% 0.50
37 | CL10A475KR8NNN O 4.7 uF 4 +10% 0:.90
38 | CLTOAT106KR8NNN.L 104F 4 +10% 0.90
39 | CLTOAT06MR5LRNMI 104F 4 +20% 0.50
40 | CL10ATO6KQ8NNN & 104F 6.3 +10% 0.90
41 | CL10A106MQ5LRN O 104F 6.3 +20% 0.50
42 | CL10ATO6MPBNNN O 104F 10 +20% 0.90
43 | CLTOATOEMOSNQN O 104F 16 +20% 0.95
44 {~CLT0AT106MA8NRN O 104F 25 +20% 1.00
45, ["CL10A226MR8NRN O 22F 4 +20% 1.00
46 | CL10A226MQ8NRN O 224F 6.3 +20% 1.00
47 | CL10A226MP8NRN O 22F 10 +20% 1.00
48 | CL10A226MP8NUN O 224F 10 +20% 1.05
49 | CL10A476MR8NZN O 47 4F 4 +20% 1.10
50 | CL10A476MQ8CZN O 471F 6.3 +20% 1.10
1 | CL21AT05KBQNNN O 1 uF 50 +10% 1.40
2 | CL2TAT05KAFNNN O 1R 25 +10% 1.35
3 | CL2TA105KA6LNN O 1F 25 +10% 0.70
4 | CL2TATO5KOFNNN O 1uF 16 +10% 1.35
5 | CL21TAT05KO6LNN O 1uF 16 +10% 0.70
6 | CL21TAT05KQFNNN O 1uF 6.3 +10% 1.35
7 | CL2TAT05KRFNNN O 1uF 4 +10% 1.35
8 | CL21A225KBQNNN O 2.2F 50 +10% 1.40
9 | CL21A225KAFNNN O 2.00% 1.25 2.2F 25 +10% 1.35
10 | CL21A225KO6LNN O 2.2F 16 +10% 0.70
11 | CL21A225KOFNNN O 2.2F 16 +10% 1.35
12 | CL21A225KPFNNN O 2.2F 10 +10% 1.35
13 | CL21A225KQFNNN O 2.2F 6.3 +10% 1.35
14 | CL2TA225KRFNNN O 2.2F 4 +10% 1.35
15 | CL21A475KBQNNN O 4.7 F 50 +10% 1.40

% [0 mark means packaging code. If you want to learn the code or quantity in detail, please see p74.



I Product Lineup (Standard & High CapacitorssX5R)

SAMSUNG

ELECTRO-MECHANICS W

Size Lx W . Rated Capacitance Thickness
Part Number Capacitance Voltage
(mm) I Tolerance Max:(mm)
16 | CL21A475KAQNNND 4.7)F 25 +10% 140
17 | CL21A475KACLRND 4.7)F 25 +10% 0.95
18 | CL21A475KOFNNNT 47F 16 +10% 1.35
19 | CL21A475KOCLNND 474F 16 +10% 0.95 Part Numbering
20 | CL21A475KPFNNND 47F 10 +10% 1.35 I
21 | CL21A475KPCLNND 4.7)F 10 +10% 0.95
22 | CL21A475KQFNNND 4.7)F 6.3 £10% 1.35
23 | CL21A475KQCLNND 4.7)F 6.3 +10% 0.95 -
24 | CL21A475KRENNND 4.7)F 4 +10% 1.35
25 | CL2LAMI5KRCLNND 4.7)F 4 +10% 0.95
26 | CLJMATO6KAYNNND 104F 25 +10% 1.45 Super Small Size
27 A4 CL2TAT06KACLRNDO 104F 25 +10% 0.95 Capacitors
28 NoCL21AT106KA7LQN T 104F 25 +10% 0.80
29 | CL21A106KOFNNND 104F 16 +10% 1.35
30 | CL21AT06KOQNNND 104F 16 +10% 1.40 High-Q
31 | CL21A106KOCLRNT 104F 16 +10% 0.95 Capacitors
32 | CL21A106KOCL3RD) 104F 16 +10% 0.95 {0
33 | CL21A106KPFNNND 104F 10 +10% 1.35 N
34 | CL21A106KPCLQND 2.00x1.25 104 10 +10% 0.95 NedMn-High
\Qltye Capacitors
35 | CL21A106KQFNNND 104F 6.3 +10% 1.35 \
36 | CL21A106KQCLNND 104F 6.3 +10% 0.95
37 | CL21A106KRENNND 104F 4 +10% 1.35 Array Type
38 | CL2TA106KRCLNND 104F 4 +10% 0.95 Capacitors
39 | CL21A226MAQNNNDI 224F 25 +20% 1.40
40 | CL21A226MPONNNE 224F 10 +20% 1.40
41 | cL21A226MPCLRNS 224F 10 +20% 0.95 Low ESL
42 | CL21A226MQQNKND 22/F 6.3 +20% 1.40 Capacitors
43 | CL21A226MQBLRN D 224F 6.3 +20% 0.95
44 | CL21A226MRONNND 224F 4 +20% 1.40
45 | CL21A226MRCLRND) 22/F 4 +20% 0.95 Reliability Test
46 | CL2WAI36MQELNND 334 6.3 +20% 1.20 Goiley
47 |{CE21A336MQILNND 33/F 6.3 +20% 1.00
48} CL21A336MRELNND 33,5 4 +20% 1.20 Premium Capacitors
49 | CL21A336MRILNNC 334F 4 +20% 1.00 for Automotive
50 | CL21A476MQYNNND 47 F 6.3 +20% 1.45 Applications
51 | CL21A476MRYNNND 47F 4 +20% 1.45
52 | CL21A476MQILRN D 47/F 6.3 +20% 1,00 Packaging
1 | CL31A225KCILNNDO 2.24F 100 +10% 1.00 Specification
2 | CL31A475KBHNNND 47)F 50 +10% 1.80
3 | CL31A475KBILNND 47f 50 +10% 1.00
4 | CL31A475KAHNNND 47F 25 +10% 1.80 Application Manual
5 | CL31A475KACLNND 47F 25 +10% 0.95 for Surface Mounting
6 | CL31A475KOHNNND 47)F 16 +10% 1.80
7 | CL31A475KOCLNND S 20x1 60 47)F 16 +10% 0.95
8 | CL31A475KPHNNNC 47F 10 +10% 1.80
9 | CL31A475KQHNNND 47)F 6.3 +10% 1.80
10 | CL31A475KRHNNND 47)F 4 +10% 1.80
11 | CL3TAT06KBHNNNC 104 50 +10% 1.80
12 | CL31AT06KAHNNNC 104F 25 +10% 1.80
13 | CL31AT06KACLNND 104F 25 +10% 0.95
14 | CL31A106KOHNNND 104F 16 +10% 1.80

% O mark means packaging code. If you want to learn the code or quantity in detail, please see p74.
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ELECTRO-MECHANICS

w SAMSUNG

I Product Lineup (Standard & High Capad{ters-X5R)

. Rated . .
Part Number Size L xW. Capacitance Voltage Capacitance Thickness
(mm) Vdg Tolerance Max.(mm)
15 | CL31A106KOCLNND 104F 16 +10% 0.95
16 | CL31A106KPHNNND 104F 10 +10% 1.80
17 | CL31A106KPCLNND 104F 10 +10% 0.95
18 | CL31AT06KQHNNNO 104F 6.3 410% 1.80
19 | CL31AT06KRHNNN O 104F 4 +10% 1.80
20 | CL31A156KQHNNNO 154F 6.3 +10% 1.80
21 CL3TAT56KRHNNN O 154F 4 +10% 1.80
22 | CL31A226KAHNNNO 224F 25 +10% 1.80
23 CL31A226KOHNNN O 3.20%1.60 22 UF 16 +10% 1.80
24.(] "CL31A226KOCLNNDE 224F 16 +10% 0.95
25, | CL31A226KPHNNN U 22 uF 10 +10% 1.80
26 | CL31A226KPCLNNU 22 uF 10 +10% 0.95
27 | CL31A226KQHNNNDC 22 uF 6.3 +10% 1.80
28 CL31TA476KPHNNN O 47 1F 10 +10% 1.80
29 CL31A476MQHNNN O 47 i 6.3 +20% 1.80
30 CL31A476MRHNNN O 47 1F 4 +20% 1.80
31 CL31AT07MQHNNN O 1004F 6.3 +20% 1.80
32 CL31TAT07MRHNNN O 1004F 4 +20% 1.80
33 | CL3TAT07MPHNNN O 1004F 10 +20% 1.80
1 CL32A106KQCLNNDO 104F 6.3 +10% 0.95
2 CL32A106KRCLNN DO 104F 4 +10% 0.95
3 CL32A106KBULNN O 104F 50 +10% 2.00
4 CL32A1T06KAINNNDO 104F 25 +10% 2.70
5 CL32A106KAULNNO 104F 25 +10% 2.00
6 CL32A1T06KOJNNNO 104F 16 +10% 2.70
7 CL32A106KRINNN O 104F 10 +10% 2.70
8 CL32A226KAINNN O 22 4F 25 +10% 2.70
9 CL32A226KOJNNN O 22 4F 16 +10% 2.70
10 | CL32A226KOCLNNO 22 4F 16 +10% 0.95
" CL32A226KPIJNNNO 22 4F 10 +10% 2.70
12\ | CL32A226KQINNN O 3.20x2.50 224F 6.3 +10% 2.70
13 | CL32A226MQCLNN O 224F 6.3 +20% 0.95
14 | CL32A226KRINNNUO 22 4F 4 +10% 2.70
15 | CL32A226MRCLNNO 22 4F 4 +20% 0.95
16 | CL32A476KOJNNNO 47 uF 16 +10% 2.70
17 | CL32A476KPJNNNO 47 uF 10 +10% 2.70
18 | CL32A476MQINNN O 47 uF 6.3 +20% 2.70
19 | CL32A476MRINNN O 47uf 4 +20% 2.70
20 | CL32A107MPVNNNC 100uF 10 +20% 2.80
21 CL32AT07MQVNNN O 100 4F 6.3 +20% 2.80
22 | CL32AT07MRVNNN DO 1004F 4 +20% 2.80
23 | CL32A157MQVNNND 1504F 6.3 +20% 2.80
24 | CL32A227MQVNNN O 2204F 6.3 +20% 2.80
1 CL43A476MQINNN O 47 uF 6.3 +20% 2.70
2 CL43A476MRINNN O 502 3.20 47 uF 4 +20% 2.70
3 CL43AT07KQLNNNO 1004F 6.3 +10% 3.50
4 CL43A1T07KRLNNN O 1004F 4 +10% 3.50

% 0 mark means packaging code. If you want to learn the code or quantity in detail, please see p74.



I Product Lineup (Standard & High Capacitors:X6%)

SAMSUNG

ELECTRO-MECHANICS

. Rated . .
Part Number Size Lx W Capacitance Voltage Capacitance Thickness
(mm) Tolerance Max:(mm)
(Vo)
1 | CLO5X224KP5NNNO 0.22/F 10 +10% 0:55
2 | CLO5X224KQ5NNNO 0.22/F 6.3 +10% 0.55
3 | CLO5X474KP5NNNO 0.47 F 10 +10% 0.55
4 | CLO5X474KQ5SNNNO 0.47 /F 6.3 +10% 0.55
5 | CLO5X474MR5NNNO 0.47 F 4 +20% 0.55
6 | CLO5X684JQ5NNND 0.68,F 6.3 +5% 0.55
7 | CLO5X105KASNQND 1.00x0.50 1F 25 +10% 0.60
8 | CLO5X105KP5NNNO 14F 10 +10% 0.55
9 | CLO5X105MQ3LNND 14F 6.3 +20% 0.33
10 | CLO5X225MPSNUN D 2.24F 10 +20% 0.70
11 | CLO5X475MQ5NUN O 4.74F 6.3 +20% 0.70
12 L "CLO5X106MR5NUN O 10 4F 4 +20% 0.70
1 N/CL10X474KASNNN O 0.47 F 25 +10% 0.90
2% | CL10X474KO8NNND 0.47 F 16 +10% 0.90
3 | CL10X474KP8NNNO 0.47 F 10 +10% 0.90
4 | CL10X474KQ8NNNO 0.47 F 6.3 +10% 0.90
5 | CL10X474KR8NNNO 0.47F 4 +10% 0.90
6 | CL10X105KA8NNNO 14F 25 +10% 0.90
7 | CL10X105KO8NNNDO 14F 16 +10% 0.90
8 | CL10X105KP8NNND 14F 10 +10% 0.90
9 | CL10X105KQ8NNNDO 14F 6.3 +10% 0.90
10 | CL10X105KR8NNNO 14F 4 +10% 0.90
11 | CL10X225KO8NNN O <6 50 2.2/F 16 +10% 0.90
12 | CL10X225KP8NNNO ' ’ 2.2/F 10 +10% 0.90
13 | CL10X225KQ8NNN & 2.2/F 6.3 +10% 0.90
14 | CL10X225KRSNNN S 2.24F 4 +10% 0.90
15 | CL10X475KASNQN.D 4.7 4F 25 +10% 0.95
16 | CL10X475KQ@8NQN O 4.7F 16 +10% 0.95
17 | CL10X475KP5NNNO 4.71F 10 +10% 0.90
18 | CL10X4725KQ8NNNO 4.7 6.3 +10% 0.90
19 | CLTOX475KR8NNNO 4.7 4 +10% 0.90
20 | CELI0X106MPSNNN O 104F 10 +20% 0.90
24}, "CL10X106KQ8NNN O 104F 6.3 +10% 0.90
22 | CL10X106KR8NNNDI 104F 4 +10% 0.90
T | CL21X105KAFNNND 14F 25 +10% 135
2 | CL21X105KOFNNNO 14F 16 +10% 135
3 | CL21X105KPFNNNO 14F 10 +10% 135
4 | CL21X105KQFNNNO 14F 6.3 +10% 135
5 | CL21X105KRFNNNC 14F 4 +10% 135
6 | CL21X225KAFNNNO 2.2F 25 +10% 135
7 | CL21X225KOFNNNO 224F 16 +10% 135
8 | CL21X225KPFNNNO 2.00%1.25 2.24F 10 +10% 135
9 | CL21X225KQFNNNO 2.24F 6.3 +10% 135
10 | CL21X225KRFNNNDO 2.24F 4 +10% 135
11 | CL21X475KAQNNN DO 4.74F 25 +10% 1.40
12 | CL21X475KOFNNNO 4.74F 16 +10% 135
13 | CL21X475KPFNNNO 4.74F 10 +10% 135
14 | CL21X475KQFNNN O 4.74F 6.3 +10% 135

% O mark means packaging code. If you want to learn the code or quantity in detail, please see p74.
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ELECTRO-MECHANICS

w SAMSUNG

I Product Lineup (Standard & High Capad{ters-X6S)

Rated

Part Number Size L xXW. Capacitance Voltage Capacitance Thickness
(mm) Tolerance Max.(mm)
(Vo)
15 | CL21X475KRFNNN O 4.7 1F 4 +10% 1.35
16 | CL21X106KACLRN O 104F 25 +10% 0.95
17 | CL21X106KAYNNN O 104F 25 +10% 1.45
18 | CL21X106KOYNNN O 104F 16 £10% 1.45
19 | CL21X106KPCLNN O 104F 10 +10% 0.95
20 | CL21XT106KPYNNN O 200%1.25 104F 10 +10% 1.45
21 | CL21X106KQQNNN O 104F 6.3 +10% 1.40
22 | CL21X106KRQNNN O 104F 4 +10% 1.40
23 | CL21X106KRCLNN O 104F 4 +10% 0.95
24 (] €L21X226MQQNNN O 22F 6.3 +20% 1.40
25, | 'CL21X226MRQNNN O 22F 4 +20% 1.40
26 | CL21X476MRYNNN O 47 1F 4 +20% 1.45
1 | CL31X475KAHNNN O 4.7 1F 25 +10% 1.80
2 | CL31X475KACLNN O 4.71F 25 +10% 0.95
3 | CL31X475KOHNNN O 4.71F 16 +10% 1.80
4 | CL31X475KPHNNN O 4.71F 10 +10% 1.80
5 | CL31X475MQHNNN O 4.74F 6.3 +20% 1.80
6 | CL31X475KRHNNN O 4.71F 4 +10% 1.80
7 | CL31X106KACLNN O 104F 25 +10% 0.95
8 | CL31X106KAHNNN O 104F 25 +10% 1.80
9 | CL31X106KOHNNN O 104F 16 +10% 1.80
3,20%x1.60
10 | CL31X106KPHNNN O 104F 10 +10% 1.80
11 | CL31X106KQHNNN O 104F 6.3 +10% 180
12 | CL31X106KRHNNNLO 104F 4 +10% 1.80
13 | CL31X226KOHNNNMI 22F 16 +10% 1.80
14 | CL31X226KPHNNN O 224F 10 +10% 1.80
15 | CL31X226KQHNNN O 224F 6.3 +10% 1.80
16 | CL31X226KRHNNN O 22/F 4 +10% 1.80
17 | CL34XTO7MQHNNN O 1004F 6.3 +20% 1.80
18 {~CL31X107MRHNNN O 1004F 4 +20% 1.80
1%, [FCL32X106KAUNNN O 104F 25 +10% 2.00
2 | CL32X106KOJNNN O 104F 16 +10% 2.70
3 | CL32X106KPJNNN O 104F 10 +10% 2.70
4 | CL32X106KQINNN O 104F 6.3 +10% 2.70
5 | CL32XT106KRINNN O 104F 4 +10% 2.70
6 | CL32X226KAJNNN O 224F 25 +10% 2.70
7 | CL32X226KOJNNN O 224F 16 +10% 2.70
8 | CL32X226KPJNNN O 3.20%x2.50 22uF 10 +10% 2.70
9 | CL32X226KQIJNNN O 22 1F 6.3 +10% 2.70
10 | CL32X226KRINNN O 224F 4 +10% 2.70
11 | CL32X476MPJNNN O 47 4F 10 +20% 2.70
12 | CL32X476KQJNNN O 47 4F 6.3 +10% 2.70
13 | CL32X476KRINNN O 47 4F 4 +10% 2.70
14 | CL32X107MQVNNN O 1004F 6.3 +20% 2.80
15 | CL32X107MRVNNN O 1004F 4 +20% 2.80

% 0 mark means packaging code. If you want to learn the code or quantity in detail, please see p74.



I Product Lineup (Standard & High CapacitorssX7R, X7S)

SAMSUNG

ELECTRO-MECHANICS

SR

. Rated . .
Part Number Size Lx W Capacitance Voltage Capacitance Thicknegs
(mm) 0 Tolerance Max«(mm)
1 | CLO5B151KBSNNN O 1500F 50 +10% 0.55
2 | CLOSBT8TKB5SNNN O 1800F 50 +10% 055
3 | CLO5B221KBSNNN O 2200F 50 +10% 0.55
4 | CLOS5B271KBSNNN O 2700F 50 +10% 0.55 Part Numbering
5 | CLO5B331KB5SNNN O 3300F 50 +10% 0.55 System
6 | CLO5B391KB5NNN O 390nF 50 +90% 0.55
7 | CLOS5B471KB5NNN O 470pF 50 % 10% 055
8 | CLO5B561KB5NNN O 560pF 50 +10% 0.55 -
9 | CLOS5B68TKB5SNNN O 6800F 50 +10% 055
10 | CLOSB102KB5NNN O 1rF 50 +10% 055
11 | CLG5B422KB5NNN O 1.20F 50 +10% 055 ,
12 | (CLO5B152KB5NNN O 150F 50 +10% 0.55 g;‘gaecrlts(’)‘:f" =
131 JCLO5B182KB5NNN OO 1.80F 50 +10% 055
4 ¢ CLO5B222KBSNNN OO 2.21F 50 +10% 0.55
15 | CLO5B272KBSNNN OO 2.7rF 50 +10% 055 High-Q
16 | CLO5B332KB5NNN OO 33F 50 +10% 055 Capacitors
17 | CLO5B472KB5NNN OO 470F 50 +10% 055 O
18 | CLO5B562KBSNNN OO 1.00%0.50 5.6rF 50 +10% 055 o\
19 | CLO5B682KBSNNN OO 6.8F 50 +10% 0.55 NedNHigh
20 | CLO5B822KB5NNN O 8.2nF 50 +10% 0.55 \Qltye Capacitors
21 | CLOSBT03KBSNNN O 100F 50 +10% 0.55 3
22 | CLO5B123KASNNN O 12F 25 +10% 0.55
23 | CLO5B153KASNNN O 150F 25 +10% 055 Array Type
24 | CLO5B223KASNNN O 22rF 25 +10% 0.55 Capacitors
25 | CLO5B273KO5NNN O 27nF 16 +10% 0.55
26 | CLO5B333KO5NNN] 33F 16 +10% 0.55
27 | CLO5B393KO5SNNNND 390F 16 +10% 0.55 Low ESL
28 | CLO5B473KOSNNNI'I 470F 16 +10% 0.55 & Ea
29 | CLO5B563KO5NNN O S6rF 16 +10% 0.55
30 | CLO5B683KO5SNNN O 681F 16 +10% 0.55 Reliabilty Test
31 | CLO5B823KO5SNNN O 82nF 16 +10% 0.55 Condition
32 | CLOBB104KOSNNN O 100nF 16 +10% 0.55
33 | \CLO5B224KO5NNN [ 220rF 16 +10% 0.55
32~} CLO5BA474KP5NNN O 470 10 +10% 0.55 Premium Capacitors
35 | CLO5BT05KQ5NQN [ 1F 63 +10% 0.60 for Automotive
T | CLO5Y474KP5NNN O 1.00%0.50 4700F 10 T10% 055 Applications
37 | CLIOBTOTKBSNNN O 1000F 50 +10% 0.90
38 | CL10B121KBSNNN O 1200F 50 +10% 0.90 Packaging
39 | CL10B15TKBSNNN O 1500F 50 +10% 0.90 Specification
40 | CL10B181KBSNNN OO 1800F 50 +10% 0.90
41 | CL10B201KBSNNN O 200¢F 50 +10% 0.90
42 | CLT0B22TKBSNNN O 220 50 +10% 0.90 Application Manual
43 | CL10B271KBSNNN O 2700F 50 +10% 0.90 for Surface Mounting
44 | CL10B331KBSNNN O 60X 0.80 330pF 50 +10% 0.90
45 | CL10B391KBSNNN O 3900F 50 +10% 0.90
46 | CL10B471KBSNNN O 470pF 50 +10% 0.90
47 | CL10B561KBSNNN O 5600F 50 +10% 0.90
48 | CL10B68TKBSNNN O 6800F 50 +10% 0.90
49 | CL10B751KBSNNN O 7500F 50 +10% 0.90
50 | CL10B821KBSNNN (1 8200F 50 +10% 0.90
51 | CL10B102KBSNNN [ 1rF 50 +10% 0.90
52 | CL10B122KBSNNN (1 120F 50 +10% 0.90

% O mark means packaging code. If you want to learn the code or quantity in detail, please see p74.
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ELECTRO-MECHANICS

w SAMSUNG

I Product Lineup (Standard & High Capad{ters-X7R)

. Rated . ,
Part Number Size L x\W. Capacitance Voltage Capacitance Thickness
(mm) Vdg Tolerance Max.(mm)
53 CLT0B152KB8NNN O 1.5nF 50 +10% 0.90
54 | CL10B182KB8NNN O 1.8nF 50 +10% 0.90
55 CLT0B202KB8NNN O 2nF 50 +10% 0.90
56 CLT0B222KB8NNN O 2.2nF 50 10% 0.90
57 CLT0B332KB8NNN O 3.3nF 50 +10% 0.90
58 CLT0B392KB8NNN O 3.9nF 50 +10% 0.90
59 CLT0B472KB8NNN O 4.7nF 50 +10% 0.90
60 CL10B562KB8NNN O 5.6nF 50 +10% 0.90
61 CL10B682KB8NNN O 6.8nF 50 +10% 0.90
62 CL10B822KB8NNN O 8.2nF 50 +10% 0.90
63 CL10B103JB8NNN O 10nF 50 +5% 0.90
64 | CL10B123KB8NNN O 12nF 50 +10% 0.90
65 CL10B153KB8NNN O 15nF 50 +10% 0.90
66 CL10B183KB8NNN O 18nF 50 +10% 0.90
67 CL10B223KB8NNN O 22nF 50 +10% 0.90
68 CL10B273KB8NNN O 1.60x0.80 27nF 50 +10% 0.90
69 CL10B333JB8NNN O 33nF 50 +5% 0.90
70 CL10B393KB8NNN O 39nF 50 +10% 0.90
71 CL10B473KB8NNN O 47nF 50 +10% 0.90
72 CL10B563KB8NNN O 56nF 50 +10% 0.90
73 CL10B683KB8NNN O 68nF 50 +10% 0.90
74 | CL10B823KB8NNN O 82nF 50 +10% 0:90
75 CL10B104KB8NNN O 100nF 50 +10% 0.90
76 CL10B124KO8NNN /= 120nF 16 +10% 0.90
77 CL10B154KA8NNN = 150nF 25 +10% 0.90
78 CL10B224KABNNN O 220nF 25 +10% 0.90
79 CL10B474KA8NNN O 470nF 25 +10% 0.90
80 CL10B684KOSNNN O 680nF 16 +10% 0.90
81 CL1OB105KA8NNN O 14F 25 +10% 0.90
82 CLTOB225KP8NNN O 2.24F 10 +10% 0.90
1 €L21B151KBANNN O 150pF 50 +10% 0.75
2 CL21B181KBANNN O 180pF 50 +10% 0.75
3 CL21B221KBANNN O 220pF 50 +10% 0.75
4 CL21B331KBANNN O 330pF 50 +10% 0.75
5 CL21B391KBANNN O 390pF 50 +10% 0.75
6 CL21B471KBANNN O 470pF 50 +10% 0.75
7 CL21B511KBANNN O 510pF 50 +10% 0.75
8 CL21B561KBANNN O 560pF 50 +10% 0.75
9 CL21B681KBANNN O 680pk 50 +10% 0.75
10 CL21B821KBANNN O 820pF 50 +10% 0.75
11 CL21B102KBANNN O TnF 50 +10% 0.75
12 CL21B122KBANNN O 2.00%x1.25 1.2nF 50 +10% 0.75
13 CL21B152KBANNN O 1.5nF 50 +10% 0.75
14 | CL21B182KBANNN O 1.8nF 50 +10% 0.75
15 CL21B202KBANNN O 2nF 50 +10% 0.75
16 CL21B222KBANNN O 2.2nF 50 +10% 0.75
17 CL21B272KBANNN O 2.7nF 50 +10% 0.75
18 CL21B332KBANNN O 3.3nF 50 +10% 0.75
19 CL21B472KBANNN O 4.7nF 50 +10% 0.75
20 CL21B562KBANNN O 5.6nF 50 +10% 0.75
21 CL21B682KBANNN O 6.8nF 50 +10% 0.75

% O mark means packaging code. If you want to learn the code or quantity in detail, please see p74.



I Product Lineup (Standard & High Capacitor@&\lf

SAMSUNG

ELECTRO-MECHANICS

SR

. Rated . .
Part Number Size Lx W Rapacitance Voltage Capacitance Thickness
(mm) ) Tolerance Max¢(mm)
22 | CL21BT03KBANNN OO 10nF 50 +10% 0.75
23 | CL21B123KBANNN O 12nF 50 +10% 075
24 | CL21B153KBANNN OO 15nF 50 +10% 0.75
25 | CL21B333KBANNN O 33rF 50 +10% 0.75 Part Numbering
26 | CL21B393KBANNN OO 39rF 50 +10% 0.75 System
27 | CL21B473KBANNN O 47nF 50 +10% 0.75
28 | CL21B563KBCNNN O 56rF 50 % 10% 0.95
29 | CL21B683KAANNN O 68rF 25 +10% 0.75 -
30 | CL21B683JBCNNN O 68F 50 +5% 0.95
31 | CL21B683KBFNNN O 68F 50 +10% 135
32 | CL91B823KBCNNN O 82rF 50 +10% 0.95 ,
33 | (CL21B823KBFNNN O 82nF 50 £10% 135 g:gae;fg:f" =
340/ [CL21B104KACNNN O 100nF 25 +10% 0.95
35 4 CL21B104KBCNNN O 100nF 50 +10% 0.95
36 | CL21B104KBFNNN O 5 00125 100nF 50 +10% 135 High-Q o\
37 | CL21B124KBFNNN O 120nF 50 +10% 135 Capacitors \\\
38 | CL21B124KACNNN O 120nF 25 +10% 0.95 O —
39 | CL21B154KOANNN O 150nF 16 +10% 0.75 \
40 | CL21B154KBFNNN O 150nF 50 +10% 135 e(QHigh
41 | CL21B224KBFNNN O 220nF 50 +10% 1.35 @ﬁa‘ge Capacitors
42 | CL21B334KAFNNN O 330nF 25 +10% 135
43 | CL21B474KAFNNN O 470nF 25 +10% 135
44 | CL21B684KOFNNN O 680nF 16 +10% 135 Array Type
45 | CL21B105KBFNNN O 14F 50 +10% 135 Capacitors
46 | CL21B155KAFNNN O 1.54F 25 +10% 135
47 | CL21B225KAFNNNAD 2.2F 25 +10% 135
48 | CL21B475KQQNNNND 47,F 6.3 +£10% 1.40 Low ESL
49 | CL21B475KAENNN'TS 47F 25 +£10% 135 & Ea
50 | CL21BTO6KOQNNN O 104F 16 +10% 1.40
1 | CL31B221KBCNNN O 220pF 50 +10% 1.00 Reliabilty Test
2 | CL34B331KBCNNN O 330pF 50 +10% 1.00 Condition
3 | CL31B471KBCNNN O 470pF 50 +10% 1.00
4 J\CU31B561KBCNNN O 560pF 50 +10% 1.00
5% CL31B152KBCNNN O 1.5nF 50 +10% 1.00 Premium Capacitors
6 | CL31B222KBCNNN O 2.20F 50 +£10% 1.00 for Automotive
7 | CL31B332KBCNNN O 33F 50 +10% 1.00 Applications
8 | CL31B472KBCNNN O 4.70F 50 +10% 1.00
9 | CL31B473KBCNNN O 47nF 50 +10% 1.00 Packaging
10 | CL31B562KBCNNN O 5.6nF 50 +10% 1.00 Specification
11 | CL31B682KBCNNN O 6.80F 50 +10% 1.00
12 | CL31B822KBCNNN O 320%1.60 8.2iF 50 +10% 1.00 —
13 | CL31B103KBCNNN O 100F 50 +10% 1.00 Application Manual
14 | CL31B123KBCNNN O 190F 50 +10% 1.00 for Surface Mounting
15 | CL31B153KBCNNN O 15nF 50 +10% 1.00
16 | CL31B223KBCNNN O 22rF 50 +10% 1.00
17 | CL31B333KBCNNN O 33rF 50 +10% 1.00
18 | CL31B683KBCNNN O 68rF 50 +10% 1.00
19 | CL31B104KBCNNN O 100nF 50 +10% 1.00
20 | CL31B154KBCNNN O 150nF 50 +10% 1.00
21 | CL31B224KBFNNN O 220rF 50 +10% 1.40
22 | CL31B334KBFNNN O 330nF 50 +10% 1.40

% O mark means packaging code. If you want to learn the code or quantity in detail, please see p74.
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SR

SAMSUNG

ELECTRO-MECHANICS

I Product Lineup (Standard & High Capadters-X7R)

. Rated . .
Part Number Size L x\W. Capacitance Voltage Capacitance Thickness
(mm) Vdg Tolerance Max.(mm)
23 CL31B334KACNNN O 330nF 25 +10% 1.00
24 CL31B474KBHNNN O 470nF 50 +10% 1.80
25 CL31B474MAFNNN O 470nF 25 +20% 1.40
26 CL31B684KOCNNN O 680nF 16 49510% 1.00
27 CL31B684KBHNNN O 680nF 50 +10% 1.80
28 CL31B105KBHNNN O 3.20x1.60 1uF 50 +10% 1.80
29 CL31B225KAHNNN O 2.24F 25 +10% 1.80
30 CL31B335KAHNNN O 3.34F 25 +10% 1.80
31 CL31B475KBHNNN O 4.7 4F 50 +10% 1.80
32 CL31BT06KBHNNN O 104F 50 +10% 1.80
33 CL31B226KPHNNN O 224F 10 +10% 1.80
1 CL32B104KBFNNN O 100nF 50 +10% 1.45
2 CL32B154KBFNNN O 150nF 50 +10% 1.45
3 CL32B224KBFNNN O 220nF 50 +10% 1.45
4 CL32B334KBFNNN O 330nF 50 +10% 1.45
5 CL32B474KBFNNN O 470nF 50 +10% 1.45
6 CL32B105KBHNNN O 14F 50 +10% 1.80
7 CL32B225KBJNNN O 2.24F 50 +10% 2.70
8 CL32B225KAINNN O 320%2.50 2.24F 25 +10% 2.20
9 CL32B475KBJNNN O ' ' 4.7 F 50 +10% 2.70
10 CL32B475KBUYNN O 4.7 uF 50 +10% 2.00
11 CL32B475KOINNN O 4.7 uF 16 +10% 220
12 CL32B106KLINNN O 104F 35 +10% 2.70
13 CL32B106KAULNN /= 104F 25 +10% 2.00
14 CL32B106KPINNN &= 104F 10 +10% 2.20
15 CL32B226KAINNN O 224F 25 +10% 2.70
16 CL32B476MQJNN O 47 uF 6.3 +20% 2.70

% 0 mark means packaging code. If you want to learn the code or quantity in detail, please see p74.



I Product Lineup (Standard & High Capacitorss )

SAMSUNG
ELECTRO-MECHANICS

SR

. Rated . .
Part Number Size Lx W Rapacitance Voltage Capacitance Thickness
(mm) Tolerance Max:(mm)
(Vdo)

1 CLO5F224Z05NNN O 0.224F 16 +80/-20% 055

2 CLO5F224ZP5NNN O 0.224F 10 +80/-20% 0.55

3 CLO5F224ZQ5NNN O 1.00%0.50 0.224F 6.3 +80/-20% 0.55

4 | CLOSF474ZPSNNND 0.47F 10 +80/~20% 0.55 Part Numbering

5 | CLOSF474ZQ5NNNC 0.47F 6.3 +80/-20% 0.55 System

6 CLO5F105ZQ5NNN O 14F 6.3 +80/-20% 0.55

1 CL10F474ZBSNNN O 0.47F 50 +80/°20% 0.90

2 CL10F474ZA8NNN O 0.474F 25 +80/-20% 0.90 -

3 CL10F474Z08NNN O 0.474F 16 +80/-20% 0.90

4 CLAOFA74ZP8NNN O 0.474F 10 +80/-20% 0.90

5 CL10F105Z08NNN O 1.60x0.80 1F 16 +80/-20% 0.90 Super Small Size

6 CL10F105ZP8NNN O 14F 10 +80/-20% 0.90 Capacitors

7 CL10F225ZP8NNN O 2.2,F 10 +80/-20% 0.90

8% | CL10F225ZQ8NNN O 2.2,F 6.3 +80/-20% 0.90

9 CL10F475ZQ8NNN O 4.74F 6.3 +80/-20% 0.90 High-Q ’\\

1 CL21F105ZBFNNN O 14F 50 +80/-20% 1.35 Capadm“’\\\ ‘

2 CL21F105ZAFNNN O 14F 25 +80/-20% 135

3 CL21F105ZOFNNND 14F 16 +80/-20% 135 JQH"

4 CL21F225ZAFNNN O 2.24F 25 +80/-20% 1.35 & -High-

tye Capacitors

5 CL21F225ZOFNNN O 2.24F 16 +80/-20% 135

6 | CL21F475ZQFNNNO 200570 4.7 6.3 +80/-20% 135

7 CL21F475ZOFNNN O 4.7 16 +80/-20% 135 Array Type

8 CL21F475ZPFNNNO 4.7 10 +80/-20% 135 Capacitors

9 CL21F106ZPFNNN DO 104F 10 +80/-20% 135

10 | CL21F106ZPCLNN @ 104F 10 +80/-20% 0.95

11 | CL21F106ZQFNNN 104F 6.3 +80/-20% 135 Low ESL

12 | CL21F106ZQCINN.CY 104F 6.3 +80/-20% 0.95 Capacitors

1 CL31FA75Z@FNNN O 4.7F 16 +80/-20% 1.40

2 CL31F475ZPFNNN O 4.7F 10 +80/-20% 1.40

3 | CL31F4J5ZQFNNN O 4.74F 6.3 +80/-20% 1.40 Reliability Test

4 | CL31F106ZOHNNN O 320160 104F 16 +80/-20% 1.80 Condition

5 €L31F106ZPHNNN O 104F 10 +80/-20% 1.80

6 CL31F106ZQHNNN O 104F 6.3 +80/-20% 1.80 Premium Capacitors

7 | CL31F226ZPHNNNO 224F 10 +80/-20% 1.80 for Automotive

8 | CL31F226ZQHNNN O 224 6.3 +80/~20% 1.80 Applications

1 CL32F106ZAHNNN 0 104F 25 +80/-20% 1.80

2 CL32F106Z0OELNN O 104F 16 +80/-20% 1.20 Packaging

3 CL32F226ZPINNN O 3205250 224F 10 +80/-20% 2.70 Specification

4 CL32F226ZPJLNN O 224F 10 +80/-20% 2.70

5 CL32F476ZQINNN O 47,F 6.3 +80/-20% 2.20

6 CL32F107ZQINNND 10048 6.3 +80/-20% 2.70 Application Manual
% 0 mark means packaging code. If you want to learn the ‘code or quantity in detail, please see p74. ST

28

29



ner Small Size

ure

e Small chip size @
Q Q Q 02 and 03 series (High-Q) MLCC shows very low ESR V3|U&)O

02 and 03 Series are suited to only reflow soldering
_ * 02 and 03 Series are suited to miniature RF modul ,Q’
u—“ ﬂ portable equipment and high frequency circu&t\

<(\

I Application
e \/CO, Tuner, RF Module
Module
O obile phone, Wireless LAN, Note PC

. o |
(b\v\\o I Structure and Dimensions \\
: S

. O@ | L N
& A~

—] |

\ BW
.f\
N EIA Dimension (mm)
° Code L w T BW
\ > 02 01005 04%£0.02 02+0.02 0.2£0.02 0.10%0.03
Y N
$ 03 0201 0.6£0.03 O.3i0.06 " 03+003 0.15%0.05

090
&
>

6\

L



SAMSUNG

ELECTRO-MECHANICS

I Super Small Size Capacitance Table (C0G)

N\
Size " Capacitance (pF) A
TC Vi ~ O
fm) 0.5 a 10 22 47 100 20 G
I | o
o3 -\
01005(0402) .\\v
' N\
C0G T, g Part Numbering
25 A Sy
0201(0603)
50 —

I Super Small Size C

apacitance Table (High-Q)

Standard &
High Capacitors

q&ize
(mm)

Capacitance (|

%l

B

Premium Capacitors

TC Vr(V)
) 0.2 1 10 15 27 33 47 100
f | | | | |
(\Y 01005(0402) | 25 [IEEE———
SR e 25 I
\\ 0201(0603) Capacitors
’b\~ 0 |
( : I Super Small Size Capacitance Table (X7R,X6S) edwn-High
N - Be Capacitors
N .
. Capacitance (1F)
TC Size Vi) ~ A
(mm) @’k)‘ 0.22 ‘ 0.47 ‘ 1 ‘ 2.2 3.3 4.7 1@ Array.Type
— ( Capacitors
01005(0402) 10 ONERIEE———
* P
\%Q’ Low ESL
( Capacitors
16
XIR 0201 ’v
25
. Reliability Test
50 Condition
éé;; 0201(0603) 4

I Super Small Size C

apacitance Table (X5R, Y5V)

=

&)

Size

Capacitance )

for Automotive
Applications

Tc v . N ( Packaging
(mm) rv) 0.01 | 0.1 | 0.22 \\\VW 1 2.2 4.7 10 SPecification
63 q :
Application Manual
01005(0402)| 10 - A\S for Surface Mounting
o —
4 *_
-
XS 63 T N S R
0201(0603) | 10 S R
16 I
25 I
YSV | 0201(0603) | 6.3 I v




SAMSUNG
ELECTRO-MECHANICS

I Product Lineup (Super Small Size Capaciters-C0G)

. Rated . .
Part Number Size Lx W Capacitance Voltage Capacitance Thickness
(mm) Tolerance Max.(mm)
(Vdo)
1 CLO2COR5CO2ANN O 0.5pF 16 +0.25pF 0:22
2 | CLO2CO010CO2ANN O 1.0pF 16 +0.25pF 022
3 | CLO2C1R2CO2ANN O 1.2pF 16 +0.25pF 0.22
4 | CLO2CTR5CO2ANN O 1.5pF 16 +0.25pF 0.22
5 | CLO2CT1R8CO2ANN O 1.8pF 16 +0.25pF 0.22
6 | CLO2C020CO2ANN O 2.0pF 16 +0.25pF 0.22
7 | CLO2C2R2CO2ANN O 2.2pF 16 £0.25pF 0.22
8 | CLO2C2R7CO2ANN O 2.7pF 16 =£0.25pF 0.22
9 | CLO2CO30CO2ANN O 3.0pF 16 +0.25pF 0.22
10 (*CLO2C3R3CO2ANN O 3.3pF 16 +0.25pF 0.22
™, ["CLO2C3R9CO2ANN O 3.9pF 16 +0.25pF 0.22
12 | CLO2C4R7CO2ANN O 4.7pF 16 +0.25pF 0.22
13 | CLO2C5R6DO2ANN O 5.6pF 16 +0.5pF 0.22
14 | CLO2C6R8DO2ANN O 6.8pF 16 +0.5pF 0.22
15 | CLO2C8R2DO2ANN O 0.40x0.20 8.2pF 16 +0.5pF 0.22
16 | CLO2CO90DO2ANN O 9.0pF 16 +0.5pF 0.22
17 | CLO2C100JO2ANN O 10pF 16 +5% 0.22
18 | CLO2C150J02ANN O 15pF 16 +5% 0.22
19 | CLO2C180JO2ANN O 18pF 16 +5% 0.22
20 | CLO2C220J02ANN O 22 pF 16 +5% 0.22
21 | CLO2C270JO2ANN O 27 pF 16 +5% 0.22
22 | CLO2C330JO2ANN O 33pF 16 +5% 0.22
23 | CLO2C390J02ANN O 39pF 16 +5% 0.22
24 | CLO2C470JO2ANN j= 47 pF 16 +5% 0.22
25 | CLO2C560JQ2ANN 56 pF 6.3 +5% 0.22
26 | CLO2C680JQ2ANN O 68 pF 6.3 +5% 0.22
27 | CLO2C820)Q2ANN O 82pF 6.3 +5% 0.22
28 | CLO2CI101J)©0 2ANN O 100 pF 16 +5% 0.22
29 | CLO2€101JQ2ANN O 100 pF 6.3 +5% 0.22
1 | €LO2COR5BO2GNN O 0.5pF 16 +0.25pF 0.22 High-Q
2..\CL02COT0BO2GNN O 1.0pF 16 +0.25pF 0.22 High-Q
3. | CLO2C1R2BO2GNN O 1.2pF 16 +0.25pF 0.22 High-Q
4 | CLO2CTR5BO2GNN O 1.5pF 16 +0.25pF 0.22 High-Q
5 | CLO2C1R8BO2GNN O 1.8pF 16 +0.25pF 0.22 High-Q
6 | CLO2C2R2BO2GNN O 2.2pF 16 +0.25pF 0.22 High-Q
7 | CLO2C2R7BO2GNN O 2.7pF 16 +0.25pF 0.22 High-Q
8 | CLO2C3R3BO2GNN O 3.3pF 16 +0.25pF 0.22 High-Q
9 | CLO2C3R9BO2GNN O 3.9pF 16 +0.25pF 0.22 High-Q
10 | CLO2C4R7BO2GNN O 0.40x0.20 4.7 ok 16 +0.25pF 0.22 High-Q
11 | CLO2C5R6BO2GNN O 5.61F 16 +0.25pF 0.22 High-Q
12 | CLO2C6R8BO2GNN O 6:8 oF 16 +0.25pF 0.22 High-Q
13 | CLO2C8R2BO2GNN O 8:2pF 16 +0.25pF 0.22 High-Q
14 | CLO2C100JO2GNN O 10pF 16 +5% 0.22 High-Q
15 | CLO2C120JO2GNN O 12 pF 16 +5% 0.22 High-Q
16 | CLO2C150JO02GNN O 15pF 16 +5% 0.22 High-Q
17 | CLO2C180JO2GNN O 18pF 16 +5% 0.22 High-Q
18 | CL02C220JO2GNN O 22pF 16 +5% 0.22 High-Q
19 | CL02C270JO2GNN O 27 pF 16 +5% 0.22 High-Q
1 | CLO3COR5CA3GNN O 0.5pF 25 +0.25pF 0.33 High-Q
2 | CLO3COT0CA3GNN O 0.60%0.30 1.0pF 25 +0.25pF 0.33 High-Q
3 | CLO3C1R2CA3GNN O 1.2pF 25 +0.25pF 0.33 High-Q
4 | CLO3CTR5CA3GNN O 1.5pF 25 +0.25pF 0.33 High-Q
% 0 mark means packaging code. If you want to learn the code or quantity in detail, please see p74.



I Product Lineup (Super Small Size Capacitori@f

SAMSUNG

ELECTRO-MECHANICS

Part Number Size Lx W Sphcitance V:é;:;ge Capacitance Thickness
(mm) o Tolerance Max.(mm)

5 | CLO3C1R8CA3GNN O 1.8pF 25 +0.25pF 0.33 High-Q
6 | CLO3C020CA3GNN O 2.0pF 25 +0.25pF 0.33 High-Q
7 | CLO3C2R2CA3GNN O 2.2pF 25 +0.25pF 0:33 High-Q
8 | CLO3C2R7CA3GNN O 2.7pF 25 +0.25pF 0.33 High-Q
9 | CLO3CO30CA3GNN O 3.0pF 25 +0.25pF 0.33 High-Q
10 | CLO3C3R3CA3GNN O 3.3pF 25 +0.25pF 0.33 High-Q
11 | CLO3C3R9CA3GNN O 3.9pF 25 +0.25pF 0.33 High-Q
12 | CLO3C4R7CA3GNN O 4.7pF 25 +0.25pk 0.33 High-Q
13 | CLO3C5R6DA3GNN O 5.6 pF 25 +£0.5pF 0.33 High-Q
14 | CLO3C6RBDA3GNN O 6.8pF 25 £0.5pF 0.33 High-Q
15 | CLOBC8R2DA3GNN O 0.60x0.30 8.2pF 25 #+0.5pF 0.33 High-Q
16 | CLO3CO90DA3GNN O 9.0pF 25 +0.5pF 0.33 High-Q
17(| €LO3CT100JA3GNN O 10pF 25 +5% 0.33 High-Q
18 +| CLO3C150JA3ANN O 15pF 25 +5% 0.33

19 | CLO3C180JA3ANN O 18pF 25 +5% 0.33

20 | CLO3C220JA3ANN O 22pF 25 +5% 033

21 | CLO3C270JA3ANN O 27 pF 25 +5% 0.33

22 | CLO3C330JA3ANN O 33pF 25 +5% 0.33

23 | CLO3C390JA3ANN O 39pF 25 +5% 0.33

24 | CLO3C470JA3ANN O 47 pF 25 +5% 0.33

25 | CLO3C101JB3ANN O 100pF 50 +5% 0.33

26 | CLO3C101JA3ANN O 100 pF 25 +5% 033

I Product Lineup (Super Sm(ll&&e Capacitors-X7R,X6S) ~N
. Rated . .
Part Number Size Lx W Capacitance Voltage Capacitance Thickness
(mm) Tolerance Max.(mm)
(Vo)

1 CLO2B10TKP2NNN O 100pF 10 +10% 0.22

2 CLO2B22 TKP2ZNNN O 220pF 10 +10% 0.22

3 | CLO282A1KP2NNN O 270pF 10 £10% 0.22

4 GLO2B331KP2NNN O 040%0.20 330pF 10 +10% 0.22

5 CLO2B391KP2NNN O 390pF 10 +10% 0.22

6 CLO2B471KP2NNN O 470pF 10 +10% 0.22

7 CLO2B68TKP2NNN O 680pF 10 +10% 0.22

8 CLO2B102KP2NNN O 1nF 10 +10% 0.22

1 CLO3B151KA3NNN O 150pF 25 +10% 0.33

2 CLO3B221KA3NNN O 220pF 25 +10% 0.33

3 CLO3B271KO3NNN O 270pF 16 +10% 0.33

4 CLO3B331KA3NNN O 330pF 25 +10% 0.33

5 CLO3B471KA3NNN O 470pF 25 +10% 0.33

6 CLO3B56TKO3NNN O 560pF 16 +10% 0.33

7 CLO3B681KA3NNN O 680pF 25 +10% 0.33

8 CLO3B821KO3NNN O 820pF 16 +10% 0.33

9 CLO3B102KA3NNN O nF 25 +10% 0.33

10 | CLO3B152KP3NNN O 0.60x0.30 1.5nF 10 +10% 0.33

1 CLO3B332KP3NNN O 3.3nF 10 +10% 0.33

12 | CLO3B392KP3NNN O 3.9nF 10 +10% 0.33

13 | CLO3B472KP3NNN O 4.7nF 10 +10% 0.33

14 | CLO3B682KP3NNN O 6.8nF 10 +10% 0.33

15 | CLO3B103KP3NNN O 10 nF 10 +10% 0.33

1 CLO3X104KQ3NNN O 100nF 6.3 +20% 0.33

2 CLO3X105MR3CSN O 1 4F 4 +20% 0.35

3 CLO3X105MR3NRN O 1 4F 4 +20% 0.39

% O mark means packaging code. If you want to learn the code or quantity in detail, please see p74.

SR

Part Numbering
System

Standard &
High Capacitors

-y . \
CHzlggc(i?cors \\\

O

g
e@-ligh

aYe Capacitors

Array Type
Capacitors

Low ESL
Capacitors

Reliability Test
Condition

Premium Capacitors
for Automotive
Applications

Packaging
Specification

Application Manual
for Surface Mounting
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SR

SAMSUNG
ELECTRO-MECHANICS

I Product Lineup (Super Small Size Capaciters-X5R)

i Rated . .
Part Number Size L xW. Capacitance Voltage Capacitance Thickness
(mm) Vdg Tolerance Max.(mm)
1 CLO2AT51KQ2NNN O 150 pF 6.3 +10% 0.22
2 | CLO2A221KQ2NNN O 220pF 6.3 +10% 0.22
3 | CLO2A331KQ2NNN O 330pF 6.3 +10% 0.22
4 | CLO2A471KQ2NNN O 470pF 6.3 £10% 0.22
5 | CLO2A681KQ2NNN O 680 pF 6.3 +10% 0.22
6 | CLO2AT02KQ2NNN O 1nF 6.3 +10% 0.22
7 CLO2A152KQ2NNN O 1.5nF 6.3 +10% 0.22
8 | CLO2A222KQ2NNN O 0.40x0.20 2.2nF 6.3 +10% 0.22
9 | CLO2A332KQ2NNN O 3.2nF 6.3 +10% 0.22
10.(| '€L02A472KQ2NNN O 4.7nF 6.3 +10% 0.22
1, | CLO2A682KQ2NNN O 6.8nF 6.3 +10% 0.22
12 | CLO2A103KQ2NNN O 10nF 6.3 +10% 0.22
13 | CLO2A104KQ2NNN O 100nF 6.3 +10% 0.22
14 | CLO2A224MR2NNN O 220nF 4 +20% 0.22
15 | CLO2A224MQ2NNN O 220nF 6.3 +20% 0.22
1 CLO3AT03KA3NNN O 10nF 25 +10% 0.33
2 | CLO3A223KQ3NNN O 22nF 6.3 +10% 0.33
3 | CLO3A473KQ3NNN O 47 nF 6.3 +10% 0.33
4 | CLO3AT04MA3NNN O 100nF 25 +20% 0.33
5 | CLO3A104KO3NNN O 100nF 16 +10% 0.33
6 | CLO3AT04KP3NNN O 100nF 10 +10% 0.33
7 | CLO3A104KQ3NNN O d60x0.30 100nF 6.3 +10% 0.33
8 | CLO3A224KQ3NNN O U0 220nF 6.3 +10% 0:33
9 | CLO3A224KP3NNN.OI 220nF 10 +10% 0.33
10 | CLO3AT05MO3NRNWO 1nF 16 +20% 0.39
11 | CLO3A105MQ3CSN O 1 uF 6.3 +20% 0.35
12 | CLO3A105MP3NSN O 14F 10 +20% 0.35
13 | CLO3A225MR3CRN O 2.2 1F 4 +20% 0.39
14 | CLO3A225MQ3CRN O 2.24F 6.3 +20% 0.39

% O markimeans packaging code. If you want to learn the code or quantity in detail, please see p74.
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I Application

* Base

o SetT X

S
&
>

&

>

Station
. ﬁquipment

PS, Bluetooth

I Structure and Dimensions

et N

o2

N\

()\\\‘ﬂw

and low ESR in high frequency range
ght tolerance available
* High efficiency and low power consumption in RF circuit
e (Can be applied to power amplifier module for base-station
GHz range communications

N
Q}\

<(\

=1

i
Ceramic

-

Plating layer(Ni/Sn)
Outer electrode(Cu)
Inner electrode(Cu)

KN

©

@U Rated Dimension (mm)
Code !
\ Voltage L w T BW
05 402 50V 1.00+0.05 0.50+0.05 0.50+0.05 0.25%0.10
50/100V 1.60+0.10 0.80+0.10 0.80+0.10 0.30%0.20
0603 A
- 250V 1.60+0.15 0.80+0.15 | .0%65+0.10 0.30%0.20
i 0805 250V 2.00+0.15 125+0.15 /1" 0.85+0.15 0.50+0.20/~0.30
N
I Capacitance Table (High-Q capacitor) Y 0
N
pacitance (pF)
TC Size (mm) Vr(V) ‘(\v
02 05 1\{1} 15 27 33 47 68 100 150 220
oa0(1005) | 50 S
4
50 O E———
N
COG | 0603(1608) | 100 I
250 T
0805(2012) | 250 I T N

Part Numbering
System

Standard &
High Capacitors

Super Small Size
Capacitors

LT

Array Type
Capacitors

Low ESL
Capacitors

Reliability Test
Condition

L

Premium Capacitors
for Automotive
Applications

Packaging
Specification

Application Manual
for Surface Mounting

i



*

N
@0\\

ure

e Highly reliable performance O®

e Operating at high voltage level
¢ Wide voltage level: from 100V to 3000V
¢ High withstanding voltage

)
o Tape & reel surface mount assembly 0\0

N
a

((\

-

Qe
g
' L 4

I Application

¢ Switching Power Circuit(SMPS)
ighting Ballast, LCD back lighting inverter
C-DC converter input filter, snubber circuit

() ¢ Phone, Fax, Modem
+ o Network(IEEE802.3)

O Q

I Structure and Dimensions

O<Q |

.\\,(\9 ' /

\\\ - BWk

(9.
Cod@\ EIA Dimension (mm)
N Code L w T Thickness Code BW
10 0603 1604010 | 080+0.10 | 0.80+0.10 8 0.3+02
- 2.00+0.10 1.25+0.10 1.25+0.10 F
21 0805 2.0040.10 1254010 | 085¢0.10 C 0.5+0.2/-0.3
2.00+0.10 125+0.10 +0.10 A
3.2040.20 1604020 (| ;760020 H
31 1206 3.20+0.15 1604015 1 125+0.15 F 05403
3.2040.15 1604045 | 085+0.15 C
3204030 | 250k020 2.50+0.20 J
32 1210 3.20+030 4£020 | 1.60%0.20 H 0.6+0.3
3.20+0.30 ] \7.50+0.20 1254020 F
4504040 N 2004020 | 2.00+0.20 |
42 1808 450040 | 2.00+020 1.60+0.20 H 0.8+03
40 | 2.00+0.20 1.25+0.20 F
4504040 | 3204030 | 2.50+0.20 J
43 1812 | 4504040 | 3.20+0.30 1.60+0.20 H 0.8+03
4504040 | 3.20+030 1.25+0.20 F
o 5920 :;gigj‘;g 5.00+0.40 2.50+0.20 J 10403
.70+0. 5.00+0.40 1.60+0.20 H




SAMSUNG g

ELECTRO-MECHANICS

I Medium-High Voltage capacitance Table (

Capacitance A\
~ ) 4
Vr(V) Size(mm) (oF) (nF) ()
y_ N
330390470 560 680 820| 1 1.2 1.5 18 22 27 33 39 47 56 68 82 10 12 15 18 22 2 &\47 56 68
L1 T T T O A SO S S L

0603(1608)

0805(2012)

‘A\ Part Numbering
’(\ System
Standard &
High Capacitors

1206(3216)
100V

1210(3225)

&2(4532)
20(5750)
e

() 0603(1608)

OQ‘ 0805(2012)

\\\ 1206(3216)
@Q" 200 1210(3225)

1812(4532)

>

2220(5750)

0603(1608)

@ Array Type
Capacitors

Low ESL
Capacitors

|
S f
Reliability Test

0805(2012)

120632161 SN
1210(2}@' '

1g1243)
1 @o@m)
&‘ 1206(3216)

250V

Condition

Premium Capacitors
1210(3225) for Automotive
500V Applications
1812(4532)
2220(5750) Packaging
Specification
0805(2012)
1206(3216) Application Manual
630V 1210(3225) for Surface Mounting

1812(4532)

2220(5750)
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SAMSUNG . Q‘
w ELECTRO-MECHANICS @\'\\0

I Medium-High Voltage capacitance T bG)
O\
N Capacitance (\K\

Vr(V) Size(mm) o (pF) (HF()\I
y_ N

47 56 68 82 100 120 150 180 220 270 330 390
[ R [

470 560 680 820| 1 1.2 15 1.842: }7 33 39 47 56
| L1 | L

| | | | [— | | |

1206(3216 \\
12108225 S >
T Q)
1812(4532
N
2220(5750

N
\‘

1206(3216
@ 1210(3225

<
0 1812(4532

1808(4520

3KV 1812(4532

(3216)
(3225)
(4532)
(5750)
(3216)
(3225)
2KV 1808(4520)
(4532)
(5750)
(4520)
(4532)
(5750)

2220(5750




I Medium-High Voltage capacitance Table (

ol

¢

>
(\ SAMSUNG
. 0 ELECTRO-MECHANICS w

1 2@&%)'

Reliability Test
Condition

O\
. AS
Capacitance (nF) (\&
Vr(V) Size(mm) ~N
47 10 15 22 33 47 68 100 150 220 330 470 680 1000 1500 2@)%0
| | | | | | | | | | | | | | (\v |
0603(1608
( ) . \é
0805(2012) \
‘\\ Part Numbering
1206(3216) System
100V
1210(3225)
Standard &
1812(4532) < High Capacitors
§)(5750)
C& 05(2012) Super Small Size
7 Capacitors
() 1206(3216)
>
. 0 200V 1210(3225) High-Q .\\
\\\ 1812(4532) Capacitors \
@Q" 2220(5750)
. 0805(2012)
1206(3216)
250V | 1210(3225) Array Type
Capacitors
1812(4532)
2220(5750) « Low ESL
Capacitors
350V

S@GZZS)

4
b 1812(4532)

2220(5750)

630V

1206(3216)

1210(3225)

1812(4532)

2220(5750)

Premium Capacitors
for Automotive
Applications

Packaging
Specification

Application Manual
for Surface Mounting

i
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SAMSUNG
ELECTRO-MECHANICS N
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Q

I Medium-High Voltage capacitance T ’7R)
&\
Capacitance (nF)
Vr(V) Size(mm) (\

1T 15 2.2‘3.3 47 68 10 15 22 33 47 68 100 69\1220 330
L L L L L L L L L L L L = L L

1KV

1206(3216

N~
0\\

1210(3225

1812(4532

2220(5750

1210(3225

1808(4520

1812(4532

2220(5750

(
(
(

(
1206(3216
(

(

(

(

(

1808(4520) [

)
)
)
)
)
)
)
)
)
)




I Product Lineup (Medium-High Voltage Cape@g-COG)

SAMSUNG
ELECTRO-MECHANICS

SR

Size Lx W . Rated Capacitance Thickness
Part Number Capacitance Voltage
(mm) Vdg Tolerance Max(mm)
1 | CL10C100JC8NNN O 10pF 100 +5% 0,90
2 | CL10C150JC8NNN O 150F 100 +5% 0.90
3 | CL10C330JC8NNN O 33pF 100 +5% 0.90
4 | CL10C390JC8NNN O 39pF 100 +5% 0.90 Part Numbering
5 | CL10C470JC8NNN O 47 F 100 +5% 0.90 System
6 | CL10C560JC8NNN O 56 pF 100 £5% 0.90
7 | CL10CT01JC8NNN O 100 pF 100 +5% 0.90
8 | CL10C121JC8NNN O 120pF 100 5% 0.90 Standard &
High Capacitors
9 | CL10C151JC8NNN O 150 pF 100 +5% 0.90
10 | cL10C331JC8NNN O 330pF 100 +5% 0.90
11 | CLMC331JDSNNN O 330pF 200 +5% 0.90 Super Small Size
12 L 'CL10C331JEBNNN O 330pF 250 +5% 0.90 Capacitors
13.JCL10C391JDSNNN O 1.60x0.80 390 pF 200 +5% 0.90
14| CL10C391JESNNN O 390 pF 250 +5% 0.90
15 | CL10C471JC8NNN O 470pF 100 +5% 0.90 High-Q ’\\
16 | CL10C471JD8NNN O 470pF 200 +5% 0.90 Capacitors \\ |
17 | CL10C471JESNNN O 470pF 250 +5% 0.90 )
18 | CL10C561JD8NNN O 560 pF 200 +5% 0.90 >
19 | CL10C561JESNNN O 560 pF 250 +5% 0.90
20 | CL10C681JC8NNN O 680 pF 100 +5% 0.90
21 | CL10C681JD8NNN O 680 pF 200 +5% 0.90
22 | CL10C681JE8NNN O 680 pF 250 +5% 0.90
Array Type
23 | CL10C821JC8NNN O 820pF 100 £5% 0.90 Capacitors
24 | CL10C102JC8NNN O 1rF 100 +5% 0.90
25 | CL10C122JC8NNN & 1.2nF 100 +5% 0.90
1 CL21C100JCANNN & 10pF 100 +5% 0.75 Low ESL
2 | CL21C120JCANNN = 12pF 100 +5% 0.75 Capacitors
3 | CL21C150JCANNN O 15pF 100 +5% 0.75
4 | CL21C150DCNNN O 15pF 200 +5% 0.95
5 | CL21GI80JCANNN O 187F 100 +5% 0.75 Reliability Test
6 | CL21C180JDCNNN O 18pF 200 +5% 0.95 Condition
7 |<EL21C220JCANNN O 220F 100 +5% 0.75
8. “CL21C270JCANNN O 270F 100 +5% 0.75 Premium Capacitors
9 CL21C270JHFNNN O 27 pF 630 +5% 1.35 for Automotive
10 | CL21C330JCANNN O 33pF 100 +5% 0.75 Applications
11 | CL21C330JDCNNN O 33¢F 200 +5% 0.95
12 | CL21C330JHFNNN O 33¢pF 630 +5% 135 Packaging
13 | CL21C390JDCNNN O 2.00x1.25 390F 200 +5% 0.95 Specification
14 | CL21C470JCANNN O 47 pF 100 +5% 0.75
15 | CL21C470JDCNNN O 47 F 200 +5% 0.95
16 | CL21C470JHFNNN O A7 pF 630 +5% 135 Application Manual
17 | CL21C560JCCNNN O 56 pF 100 +5% 0.95 for Surface Mounting
18 | CL21C560JDCNNN O 56 pF 200 +5% 0.95
19 | CL21C680JCANNN O 68 pF 100 +5% 0.75
20 | CL21C680JDCNNN O 68 F 200 +5% 0.95
21 | CL21C680JHFNNN O 68 F 630 +5% 135
22 | CL21C820JCCNNN O 82pF 100 +5% 0.95
23 | CL21C101JCANNN O 100pF 100 +5% 0.75
24 | CL21C101JDCNNN O 100pF 200 +5% 0.95
25 | CL21C101JECNNN O 100pF 250 +5% 0.95

% O mark means packaging code. If you want to learn the code or quantity in detail, please see p74.
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SAMSUNG
ELECTRO-MECHANICS

I Product Lineup (Medium-High Voltage Capacitors-C0G)

Rated . .
Part Number Size L xW. Capacitance Voltage Capacitance Thickness
(mm) Vo Tolerance Max.(mm)
26 | CL21C121JDCNNN O 120pF 200 15% 0.95
27 | CL21C151JCANNN O 150pF 100 5% 0.75
28 | CL21C151JHFNNN O 150pF 630 +5% 1.35
29 | CL21C221JCANNN O 220pF 100 $5% 0.75
30 | CL21C221JDCNNN O 220pF 200 *5% 0.95
31 | CL21C331JCANNN O 330pF 100 15% 0.75
32 | CL21C471JCCNNN O 470pF 100 5% 0.95
33 | CL21C561JCCNNN O 2.00x1.25 560pF 100 15% 0.95
34 | CL21C561JHFNNN O 560pF 630 5% 1.35
35.( "CL21C681JCCNNN O 680pF 100 15% 0.95
36, | CL21C102JCFNNN O 1nF 100 15% 1.35
37 | CL21C102JDFNNN O 1nF 200 15% 1.35
38 | CL21C272JDFNNN O 2.7nF 200 15% 1.35
39 | CL21C272JEFNNN O 2.7nF 250 5% 1.35
40 | CL21C472JCFNNN O 4.7nF 100 5% 1.35
1 CL31C150JGFNNN O 15pF 500 5% 1.40
2 CL31C180JGFNNN O 18pF 500 15% 1.40
3 CL31C220JGFNNN O 22pF 500 5% 1.40
4 CL31C220JJHNNN O 22pF 2000 5% 1.80
5 CL31C270JGFNNN O 27pF 500 5% 1.40
6 CL31C330JGFNNN O 33pF 500 5% 1.40
7 CL31C390JGFNNN O 39pF 500 5% 1.40
8 CL31C470JGFNNN O 47pF 500 5% 140
9 CL31C470JHFENNN.O 47pF 630 5% 1.40
10 | CL31CA70MFNNNO 47 4F 1000 5% 1.40
11 | CL3TCA7QJIENNN O 47pF 2000 5% 1.80
12 | CL31C560JGFNNN O 56pF 500 5% 1.40
13 | CL3JC680JCCNNN O 68pF 100 5% 1.00
14 | CL31C680JGFNNN O 68pF 500 5% 1.40
15 $~CL31C680JHFNNN O 68pF 630 5% 1.40
16, |"CL31C680JIFNNN O 68pF 1000 5% 1.40
17 | CL31C820JGFNCN O 82pF 500 15% 1.40
18 | CL31C101JGFNNN O 100pF 500 5% 1.40
19 | CL31C101JHFENNN O 3.20x1.60 100pF 630 5% 1.40
20 | CL3TCT101JIFNNN O 100pF 1000 5% 1.40
21 | CL31C101JJHNNN O 100pF 2000 5% 1.80
22 | CL31C121JGFNNN O 120pF 500 5% 1.40
23 | CL31C151JGFNNN O 150pF 500 5% 1.40
24 | CL31C181JGFNNN O 180pF 500 15% 1.40
25 | CL31C221JGFNNN O 220pF 500 15% 1.40
26 | CL31C271JGFNNN O 270pF 500 5% 1.40
27 | CL31C271JCCNNN O 270pF 100 5% 1.00
28 | CL31C331JGFNNN O 330pF 500 5% 1.40
29 | CL31C331JIHNNN O 330pF 1000 15% 1.80
30 | CL31C391JCCNNN O 390pF 100 5% 1.00
31 | CL31C471JGFNNN O 470pF 500 5% 1.40
32 | CL31C471JHFNNN O 470pF 630 5% 1.40
33 | CL31C471JIEFNNN O 470pF 1000 5% 1.40
34 | CL31C561JCCNNN O 560pF 100 15% 1.00
35 | CL31C561JGFNNN O 560pF 500 5% 1.40
36 | CL31C681JGFNNN O 680pF 500 5% 1.80
37 | CL31C821JHHNNN O 820pF 630 5% 1.80

% O mark means packaging code. If you want to learn the code or quantity in detail, please see p74.



I Product Lineup (Medium-High Voltage Cape@g-COG)

SAMSUNG
ELECTRO-MECHANICS

SR

i Rated . .
Part Number Size Lx W Rapacitance Voltage Capacitance Thickness
(mm) Tolerance Max(mm)
(Vdc)
36 | CL31C102JCCNNN O TnF 100 +5% ™00
37 | CL31C102JGHNNN O TrF 500 +5% 1.80
38 | CL31C152JCCNNN O 1.5nF 100 +5% 1.00
39 | CL31C222JCCNNN O 2.2nF 100 +5% 1.00 Part Numbering
40 | CL31C332JGHNNN O 320160 3.3F 500 +5% 1.80 System
41 | CL31C332JHHNNN O 3.3rF 630 5% 1.80
42 | CL31C392JCHNNN O 3.9rF 100 +5% 1.80
43 | CL31C822JDHNNN O 8.20F 200 +5% 180 Standard &
High Capacitors
44 | CL31C822JEHNNN O 8.2rF 250 +5% 1.80
45 | CL31C183JCHNNN O 18nF 100 +5% 1.80
1 | CL32C101JJFNNN O 100pF 2000 +5% 1.45 Super Small Size
2 A4 'CL32CA71JJINNN O 470pF 2000 +5% 2.70 Capacitors
3 MJCL32C821JIINNN O 820pF 1000 +5% 2.70
4% | CL32C103JGINNN O 10nF 500 +5% 2.70
3.20%2.50 , .
5 | CL32C103JHINNN O 10nF 630 +5% 2.70 High-Q \\
6 | CL32C273JDIJNNN O 27rF 200 +5% 2.70 Capacitors \\ ‘
7 | CL32C273JEINNN O 27rF 250 +5% 2.70 7o,
8 | CL32C563JCINNN O 56nF 100 +5% 2.70 3
1 | CL42C100JKFNNN O 10pF 3000 +5% 1.45
2 | CL42C151JKINNN O 4.50%2.00 150pF 3000 +5% 2.20
3 | CL42C221JJHNNN O 220pF 2000 +5% 1.80
1 | CL43C391JKINNN O 390pF 3000 +5% 2.70
Array Type
2 | CL43C102 JIHNNN O 1nF 1000 +5% 1.80 Capacitors
3 | CL43C122 JIINNN O 1.2nF 1000 +5% 2.20
4 | CL43C182 JIJNNN & 1.80F 1000 +5% 2.70
5 | CL43C182JJINNN'E 450%3.20 1.80F 2000 +5% 2.70 Low ESL
6 | CL43C223JGINNN B 22rF 500 +5% 2.70 Capacitors
7 | CL43C223JHINNN O 22rF 630 +5% 2.70
8 | CL43C473IDINNN O 47nF 200 +5% 2.70
9 | CL43€473JEINNN O 47rF 250 +5% 2.70 Reliability Test
10 | CLA3C563JCINNN O 56rF 100 +5% 2.70 Condition
1 |€EL55C102JJINNN O 1nF 2000 +5% 2.70
2., "CL55CT102JKINNN O 1nF 3000 +5% 2.70 Premium Capacitors
3 | CL55C362JIJNNN O 3.6rF 1000 +5% 2.70 for Automotive
4 | CL55C223JGJNNN DO £ 705500 22nF 500 +5% 2.70 Applications
5 | CL55C223JHINNN O 220F 630 +5% 2.70
6 | CL55C473JDJNNN O 47nF 200 +5% 2.70 Packaging
7 | CL55C473JEJNNN O 47nF 250 +5% 2.70 Specification
8 | CL55C683JCINNN O 68nF 100 +5% 2.70
% O mark means packaging code. If you want to learn the code of. quantity in detail, please see p74.

Application Manual
for Surface Mounting
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SAMSUNG
ELECTRO-MECHANICS

I Product Lineup (Medium-High Voltage Capacitors-X7R)

. Rated . .
Part Number Size L xW. Capacitance Voltage Capacitance Thickness
(mm) Vo Tolerance Max.(mm)
1 CL10B102KC8NNN O 1nF 100 +10% 0.90
2 CL10B472KC8NNN O 160 x 0.80 4.7nF 100 +10% 0.90
3 CLT1OBT0O3KC8NNN O 10nF 100 +#10% 0.90
4 CL10B104KC8NNN O 100nF 100 +10% 0.90
1 CL21B221KDCNNN O 220pF 200 +10% 0.95
2 CL21B221KCANNN O 220pF 100 +10% 0.75
3 CL21B331KDCNNN O 330pF 200 +10% 0.95
4 CL21B471KCANNN O 470pF 100 +10% 0.75
5 CL21B102KDCNNN O 1nF 200 +10% 0.95
6 CL21BT102KCANNN O 1nF 100 +10% 0.75
7 CL21B222KDCNNN O 2.2nF 200 +10% 0.95
8 CL21B222KCANNN O 2.2nF 100 +10% 0.75
9 CL21B332KCANNN O 3.3nF 100 +10% 0.75
10 | CL21B472KDCNNN O 4.7nF 200 +10% 0.95
11 | CL21B472KCANNN O 4.7nF 100 +10% 0.75
2.00x1.25
12 | CL21B682KCANNN O 6.8nF 100 +10% 0.75
13 | CL21B103KDCNNN O 10nF 200 +10% 0.95
14 | CL21B103KCANNN O 10nF 100 +10% 0.75
15 | CL21B153KEFNNN O 15nF 250 +10% 1.35
16 | CL21B153KDFNNN O 15nF 200 +10% 1.35
17 | CL21B153KCCNNN O 15nF 100 +10% 0.95
18 | CL21B223KCFNNN O 22nF 100 +10% 1.35
19 | CL21B473KCFNNN O 47nF 100 +10% 135
20 | CL21B683KCFNNN.O 68nF 100 +10% 1.35
21 | CL21B154KCFNNNO 150nF 100 +10% 1.35
22 | CL21B224KGCFNNN O 220nF 100 +10% 1.35
1 CL31B221KGFNNN O 220pF 500 +10% 1.40
2 CL3JB47TKGFNNN O 470pF 500 +10% 1.40
3 CL31B471KDCNNN O 470pF 200 +10% 1.00
4 CL31BT02KJHNNN O 1nF 2000 +10% 1.80
5 CL31B102KI FNNN O 1nF 1000 +10% 1.40
6 CL31B102KGFNNN O 1nF 500 +10% 1.40
7 CL31B102KHFNNN O InF 630 +10% 1.40
8 CL31B152KGFNNN O 1.5nF 500 +10% 1.40
9 CL31B152KJHNNN O 3.201.60 1.5nF 2000 +10% 1.80
10 | CL31B222KIFNNN O 2.2nF 1000 +10% 1.40
11 | CL31B222KDCNNN O 2.20F 200 +10% 1.00
12 | CL31B222KGFNNN O 2.20F 500 +10% 1.40
13 | CL31B222KJHNNN O 2.2nF 2000 +10% 1.80
14 | CL31B332KGFNNN O 33nF 500 +10% 1.40
15 | CL31B332KIFNNN O 3.3nF 1000 +10% 1.40
16 | CL31B472KGFNNN O 4.7nF 500 +10% 1.40

% 0 mark means packaging code. If you want:to\learn the code or quantity in detail, please see p74.



SAMSUNG
ELECTRO-MECHANICS

I Product Lineup (Medium-High Voltage Cap@ér;-X7R)

i Rated . .
Part Number Size Lx W apacitance Voltage Capacitance Thickness
(mm) ) Tolerance Max:(mm)
17 | CL31B472KDCNNN O 4.7nF 200 +10% %00
18 | CL31B682KGFNNN O 6.8nF 500 +10% 1.40
19 | CL31B103KHFNNN O 10nF 630 +10% 1.40
20 | CL31B103KGFNNN O 10nF 500 +10% 1.40 Part Numbering
21 | CL31B103KFCSNN O 10rF 350 +10% 1.00 System
22 | CL31B153KDCNNN O 15nF 200 +10% 1.00
23 | CL31B153KFCSNN O 15nF 350 +10% 1.00
24 | CL31B153KCCNNN O 15nF 100 110% 100 Standard &
High Capacitors
25 | CL31B153KGFNNN O 15nF 500 +10% 1.40
26 | CL31B153KHFNNN O 15nF 630 +10% 1.40
27 | CL31B223KDCNNN O 22nF 200 +10% 1.00 Super Small Size
28 1. '€L31B223KCCNNN O 22nF 100 +10% 1.00 Capacitors
29 MCL31B223KFCSNN O 22nF 350 +10% 1.00
300 | CL31B223KGHNNN O 22nF 500 +10% 1.80
31 | CL31B223KHHNNN O 22rF 630 +10% 1.80 High-Q ’\\
32 | CL31B333KDFNNN O 320%1.60 33nF 200 +10% 1.40 Capacitorsf\\\ ,
33 | CL31B333KFESNN O 33nF 350 +10% 1.25
34 | CL31B333KCCNNN O 33nF 100 +10% 1.00 A
35 | CL31B333KGHNNN O 33nF 500 +10% 1.80
36 | CL31B333KHHNNN O 33nF 630 +10% 1.80
37 | CL31B473KDFNNN O 47nF 200 +10% 1.40
38 | CL31B473KFHSNN O 47nF 350 +10% 1.80
Array Type
39 | CL31B473KCCNNN O 47nF 100 +10% 1.00 Capacitors
40 | CL31B473KEHNNN O 47nF 250 +10% 1.80
41 | CL31B683KEHNNN & 68nF 250 +10% 1.80
42 | CL31B104KDHNNN = 100rF 200 +10% 1.80 Low ESL
43 | CL31B104KCFNNN.O 100nF 100 +10% 1.40 Capacitors
44 | CL31B104KEHNNN O 100nF 250 +10% 1.80
45 | CL31B154KCHNNN O 150nF 100 +10% 1.80
46 | CL31B$U5KCHNNN O 14F 100 +10% 1.80 Reliability Test
47 | CL31B155KCHNNN O 1.54F 100 +10% 1.80 Condition
48 |{CL31B225KCHNNN O 2.24F 100 +10% 1.80
W\ €L32B102KJFNNN O 1nF 2000 +10% 1.45 Premium Capacitors
2 | CL32B472KHFNNN O 4.7nF 630 +10% 1.45 for Automotive
3 | CL32B472KIFNNN O 4.7rF 1000 +10% 145 Applications
4 CL32B682KIFNNN O 6.8nF 1000 +10% 1.45
5 CL32B103KCENNN O 320%2.50 10nF 100 +10% 1.45 Packaging
6 | CL32B153KGFNNN O 15nF 500 +10% 1.45 Specification
7 CL32B223KGFNNN O 22nF 500 +10% 1.45
8 CL32B333KHHNNN O 33nF 630 +10% 1.80
9 | CL32B333KGHNNN O 33pF 500 +10% 1.80 Application Manual
10 | CL32B473KHHNNN O 47nF 630 +10% 1.80 for Surface Mounting
% O mark means packaging code. If you want to learn.the code or quantity in detail, please see p74.
A
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I Product Lineup (Medium-High Voltage Capacitors-X7R)

. Rated . .
Part Number Size L xW. Capacitance Voltage Capacitance Thickness
(mm) Tolerance Max.(mm)
(Vdo)
11 | CL32B473KDHNNN O 47nF 200 +10% 1.80
12 | CL32B473KGHNNN O 47nF 500 +10% 1.80
13 | CL32B683KDINNN O 68nF 200 +10% 2.20
14 | CL32B104KEJNNN O 100nF 250 £10% 2.70
15 | CL32B104KDINNN O 100nF 200 +10% 2.20
16 | CL32B154KCFNNN O 150nF 100 +10% 1.45
17 | CL32B154KDJNNN O 150nF 200 +10% 2.70
18 | CL32B154KEJNNN O 320%2.50 150nF 250, +10% 2.70
19 | CL32B224KCHNNN O 220nF 100 +10% 1.80
20.(] '€L32B224KDJNNN O 220nF 200 +10% 2.70
2N | "CL32B224KEJNNN O 220nF 250 +10% 2.70
22 | CL32B334KCHNNN O 330nF 100 +10% 1.80
23 | CL32B474KCINNN O 470nF 100 +10% 2.20
24 | CL32B105KCINNN O 1uF 100 +10% 2.70
25 | CL32B155KCHNNN O 1.54F 100 +10% 1.80
26 | CL32B225KCJNNN O 2.2F 100 +10% 2.70
1 CL43B102KJFNNN O 1nF 2000 +10% 1.45
2 CL43B152KJFENNN O 1.5nF 2000 +10% 1.45
3 CL43B222KIFNNN O 2.2nF 1000 +10% 1.45
4 | CL43B222KJENNN O 2.2nF 2000 +10% 1.45
5 | CL43B332KJFNNN O 3.3nF 2000 +10% 1.45
6 | CL43B103KIFNNN O 10nF 1000 +10% 1.45
7 | CL43B333KIJNNN O 33nF 1000 +10% 2:70
8 CL43B473KGFNNN.O 47nF 500 +10% 1.45
9 | CL43B473KHFNNN:O 4.50%3.20 47nF 630 +10% 1.45
10 | CL43B104KGINNN O 100nF 500 +10% 2.20
11 | CL43B104KDFNNN O 100nF 200 +10% 1.45
12 | CL43BMNO4KHINNN O 100nF 630 +10% 2.20
13 | CL43B224KCFNNN O 220nF 100 +10% 1.45
14 {~CL43B334KCFNNN O 330nF 100 +10% 1.45
15, [VCL43B474KEJNNN O 470nF 250 +10% 2.70
16 | CL43B474KCHNNN O 470nF 100 +10% 1.80
17 | CL43B474KDJNNN O 470nF 200 +10% 2.70
18 | CL43BT105KCINNN O 1uF 100 +10% 2.70
1 CL55BT03KJHNNN O 10nF 2000 +10% 1.80
2 | CL55B473KIINNN O 47nF 1000 +10% 2.20
3 | CL55B224KGJNNN O 220nF 500 +10% 2.70
4 | CL55B224KHINNN O 2200F 630 +10% 2.70
5 | CL55BT05KCHNNN O 270%5.00 1F 100 +10% 1.80
6 | CL55B105KDJNNN O 1uF 200 +10% 2.70
7 | CL55BT05KEJNNN O 14F 250 +10% 2.70
8 | CL55B475KCJNNN O 4.7 F 100 +10% 2.70
% O mark means packaging code. If you want.to,learn the code or quantity in detail, please see p74.
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&

e (Reduction in required space(more than 50%)

I'm fm im e, ‘Reduction in cost and time for replacement of PCB

* Reduction in amount of solder joints
e Easier PCB design

'” ” ¢ Reduced waste from tape and reel packaging process
: e |t protect EMI bypassing digital signal line nose

I Application

¢ A bypass for digital and analog signal line noise generated by telecommunication equipment and other common

electroniceircuits

I Stxutture and Dimensions

SW T |<P]

Size EIA Dimension(mm)
Code | (1) Code L W T oW ow .

A 0906 0302 0.90+0.05 0.60+0.05 0.45+0.05 0.25%0.05 0.15%0.1 0.45+0.05
0.35+0.05
0.50+0.05

A | 1410 | @504 | 1374015 | 1.0£0.15 | geo+006 | 036+0.1 0.2+0.1 0.64£0.1
0.80+0.08

A 2012 0805 2.0+0.15 1.25+0.15 0.85+0.1 0.5+0.2 0.25+0.15 1.0+0.1

B 2012 0805 2.0%£0.15 1.25+0.15 0.85+0.1 0.25%0.1 0.25%0.15 0.5+0.1

B 3216 1206 3.2+0.15 1.6+0.15 0.85+0.15 0.4+072 0.3+0.15 0.8+0.2

I Structure and Control Code
B A : ARRAY(2-element) BB\ ARRAY(4-element)
Ceramic Body Ceramic Bodly
End Termination End Termination
L
| | N L |
SW__ I} e SW_ I3 -
* *
W T w
= S T
N BW A BW
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I Array Type capacitance Table (COG,

SAMSUNG
ELECTRO-MECHANICS

xﬁ@ﬂ’k, Y5V)

{\
Nt

&

O\
b Capacitance (pF) (\&\
TC | Sizem) o Type V) Ty 10 22 27 47 100 470
! ! ! ! *\v !
0504(1410) | 2-element | 25 | 0.88 I \
CoG PR N
12063216)| 4lement | 50 | 1.00 |
a2
Tmax Capacit@)
TC Size(mm) Type Vr(V) (mm) .
1 22 47 10 2@7‘ 100 220 470 1000 2200
| | | | | | | | |
4 @\ I
6\0302(0906) 2-element | 63 | 0.50 N
QO 10 I
(\. 0.88 S T T T R R R
: 0 0.6 I
\\\ 6.3
o) 0.55 I
& 040 IR
]
<Q»o.88 ﬁ
\
O | oss P
P
. 055 o
X5R | 0504(1410) -e@fem
Q 0.40 ]
"b\~5 0.88 TR T R S B R
0.66 ]
16
A\ 0.5 ]
0.40 I
N
08 O I
25 | 066 &t I
L 2
055 O R
— ‘Vv
63 I
NN
)
0805(2012) | 2-element | 10 | 0.95 ‘(\(b' s
16 A\ IR
10 I
0805(2012) | 4-element @ 95 e
~
X7R 16 I
1206(3216) | 4-element | 25 | 1.00 e
50
25 I
Y5V | 1206(3216) | 4-element 1.00
50 a




I Product Lineup (Array Type Capacitors ) & .

SAMSUNG

ELECTRO-MECHANICS

SR

i Rated . .
Part Number Element Size L x W Capacitance Voltage Capacitance Thicknéss
Type (mm) Vdg Tolerance Max.(mm)
1 | CL14C270KABNAN O 2-Array 1.40%1.00 27pF 25 +10% 0.66
1 | CL31C100JBCNBN O 10pF 50 +5% 1.00
2 | CL31C150JBCNBN O 15pF 50 +5% 1.00
3 | CL31C220JBCNBN O 220F 50 +5% 1.00 Part Numbering
4 | CL31C270JBCNBN O 27pF 50 +5% 1.00 System
5 | CL31C330KBCNBN O 33pF 50 +10% 1.00
6 | CL31C390KBCNBN O 39pF 50 +10% 1.00
7 | CL31C680JBCNBN O 4-Array 3.20%1.60 68pF 50 +5% 1.00 Stlandard &.
8 | CL31C820JBCNBN O 820F 50 +5% 1.00 s
9 | CL31@MQ1JBCNBN O 100pF 50 +5% 1.00
10 | CL31C151KBCNBN O 150pF 50 +10% 1.00 ,
11 | €L31C181JBCNBN O 180pF 50 +5% 1.00 é:g;crif;?f”s'ze
120 €L31C331JBCNBN O 330pF 50 +5% 1.00
13 ¢ CL31C471JBCNBN O 470pF 50 +5% 1.00
1 | CL21B471KBCNBN O 470pF 50 +10% 0.95 High-Q * N\
2 | CL21B104KOCNBN O 4-Array 2.00x1.25 100nF 16 +10% 0.95 Capacitors \\\
3 | CL21B104MPCNBN 0 100nF 10 +20% 0.95 O>—
1 | CL31B102MBCNBN O 1nF 50 +20% 1.00 LN
2 | CL31B103MBCNBN O 10rF 50 +20% 1.00 ea&}.”gh
3 | CL31B153KBCNBN O A-Array 320%1.60 15nF 50 +10% 1.00 abe Capacitors
4 | CL31B473KACNBN O 47rF 25 +10% 1.00
5 | CL31B104KACNBN O 100nF 25 +10% 1.00
6 | CL31B104KOCNBN O 100nF 16 +10% 1.00
1 | CLO9AT04KP4SAN D 100rF 10 +10% 0.50 -
2 | CLO9A104KQ4SAN O Y Array 0.90%0.60 100nF 6.3 +10% 0.50
3 | CLO9AT05MQANANA] TR 14F 6.3 +20% 0.50
4 | CLO9ATO5MRANANN] 1F 4 +20% 0.50 Low ESL
1 | CL14A104KAGNAN)E 100rF 25 +10% 0.66 S
2 | CL14A104KOBNAN O 100nF 16 +10% 0.66
3 | CL14A104KP6NAN O 100nF 10 +10% 0.66 Reliabilty Test
4 | CL14AT05MASNAN O 14F 25 +20% 0.55 Condition
5 | Clt4A105KP8NAN O 14F 10 +10% 0.88
6 o CLT4A105MO3NAN O 2-Array 1.40%1.00 14 16 £20% 0.40 : .
7 CL14AT05MO8NAN O 14F 16 +20% 0.88 Premium Capacitors
8 | CL14AT05MO5NAN O 14F 16 +20% 0.55 for Automotive
9 | CL14AT05MP3NAN O 1F 10 +20% 0.40 ST
10 | CL14A105MPSNAN [0 1F 10 +20% 0.55
11 | CL14A225KP8NAN O 22F 10 +10% 0.88 Packaging
12 | CL14A225KQ8NAN O 2. 2UF 6.3 +10% 0.88 Specification
1 | CL21A105KOCNAN O 2 Array > 00125 14F 16 +10% 0.95
2 | CL21AT05MPCNAN O 14F 10 +20% 0.95
1 | CL31F473ZBCNBN O 47rF 50 +80/-20% 1.00 Application Manual
2 | CL31F104ZACNBN O A-Array 32046 1000F 25 +80/-20% 1.00 for Surface Mounting
% 00 mark means packaging code. If you want to learn.the code or quantity in detail, please see p74.
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I Application

¢ High Speed Microprocessor

@ Frequency Digital Equipment

ure

e Low ESL, good for noise reduction for high frequency

Highly reliable tolerance and high speed automatic chip place ﬁ; on PCBs
Highly reliable performance

Highly resistant termination metal

Tape & reel for surface mount assembly

(PlCC(LOW Inductance Ceramic Capacitors)

Qo
Q
>

&

>

N\
’O'\\

((\

>

N

Size E Dimension(mm) \“
Code (mm) Code L w T BW
L5 Oiw\ h 0204 0.52+0.05 1.0£0.05 0.3£0.05 0.18%+0.06
01 /®\ 0306 0.8£0.15 1.6£0.2 0.5+0.05/-0.1 0.25+0.15
N
L
LIC(Super Low Inductance Capacitors) @
)
- -
BW
Size Dimension(mm)
Code (mm) T BW swW P
10 1608 0603 1.6+0.1 0.8+0.1 |0.540.05-0.1] 0.25+0.1 0.15+0.1 0.4+0.1
21 2012 0805 2.0+0.1 1.25+0.1 |0.5/0.05-0.1/0.25+0.15-0.1/ 0.2+0.15-0.1| 0.5%0.1




SAMSUNG

ELECTRO-MECHANICS

I Low ESL capacitance Table (LICC)

N
Capacitance(sF) A
TC Size(mm) Tmax(mm) Vr(V) \
?01 0.022 0.047 0.1 022 047 1 2.2 4.7 10
RN
X6S N4
po7s | 02040510) 035 4 -_\\\ S
IXTT [ 4 O 9
6.3 XIS System
0306(0816) 0.55 4
Standard &
Y High Capacitors
citance(4F)
TC ize(mm) Tmax(mm) Vr(V)
A 001 0022 0047 01 022 047 1 22 47 10 <SuperSmaIISize
l l l l l l l l l
7 Capacitors
@) 63 |G R
>
0(\ e
. X7R
NN e (060816 055 | o | TR Capacior
(szr 25 R
edwn-High
N 50 - Ye Capacitors
A3
O Array Type
I Low ESL capacitance TaWIC) STl
AN
*
\%} Capacitance (sF)
TC Size(mm) \ m) Vr(V)
0.1 0.47 0.68 1 2.2 4.7 10 22
060§(T€® 0.55 4
- Reliability Test
X7R 4 Condition
IX7S
0805(2012) 0.55 6.3
Premium Capacitors
16 for Automotive
Applications

Packaging
Specification

Application Manual
for Surface Mounting

i



ELECTRO-MECHANICS

W SAMSUNG

I Product Lineup (Low ESL Capacitors-XZRy¥X6S, X7S, X7T)

Rated . .
part Number Size L x W. Capacitance Voltage Capacitance Thickness
(mm) Tolerance Max.(mm)
(Vi)
1 CL21B104MO5NJN O 100nF 16 +20% 0.55
2 CL21B684MO5NJN O 2.00x1.25 680nF 16 +20% 0.55
3 CL21B684MQ5NJN O 680nF 6.3 +20% 0.55
1 CLL5X224MR3NLN O 220nF 4 20% 0.35
2 CLL5X474MR3NLN O 0.50x1.00 470nF 4 £20% 0.35
3 CLL5XTO5MR3NLN O 14F 4 +20% 0.35
1 CLL5Y104MQ3NLN O 0.50x1.00 100nF 6.3 +20% 0.35
1 CLOTYTO5MRSNLN O 0.80x1.60 1uF 4 +20% 0.55
2 CLOTY225MR5NLN O 2.2F 4 +20% 0.55
1 CL10Y474MR5SNIN O 470nF 4 +20% 0.55
2 CL10Y105MR5NJN O 1.60x0.80 14k 4 +20% 0.55
3 CL10Y225MR5NJN O 2.2)F 4 +20% 0.55
1 CL21Y105MR5NIN O 2.00%125 1uF 4 +20% 0.55
2 CL21Y225MR5NIN O 2.24F 4 +20% 0.55
1 CLL5ZT05MS3NLN O 0.50x1.00 1 4F 2.5 +20% 0.35

% O mark means packaging code. If you want to learn the code or quantity in detail, please see p74.
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No Item Performance @ Test Condition
1 Appearance No abnormal exterior appeara@ Visual Inspection throughMicroscope (x10)
- o O
10,000MQ min. or 500MQ -uFMor*mONQ “4F) Apply the rated voltage for 60~120 sec. ()
. . product whichever is smaller ) . .
2 Insulation Resistance (Rated vottage <16V-10,00012 min. or100U2 Ratedvol(tjagiiggg\i Igég/lgtlon Resistance shall be Q,
min. product whichever is smaller) measured wi - ¢ \\
*
Apply the specified voltage* for 1~5 sec. \
Charge/ Discharge current limit; 50mA @,
*CLASS | (Rated Voltage<100V) : the rated Voltage
CLASS Il (Rated Voltage <100V 250% of the rated Voltage
3 Withstanding Voltage No dielectric breakdown or mechanical breakdown In the case of Vir >100V pr “following condition should
be applied.

100V<Rated Vol

0V : 200% of the rated Voltage

500V <Rated Vol 1000V :150% of the rated Voltage
@ Rat e >1000V :120% of the rated Voltage
O‘ Capacitance Frequency \oltage
Within th ified tol < +109
1() CLASS | ithin the specified tolerance <1,000pF 1MHz+10% 05 ~ 5Vims
o >1,000pF 1KHz+10%
Q Capacitance Frequency \oltage
* 0 <104F 1KHz+10% 1.0£0.2Vims
\\\ Capaci S104F 120Hz+20% 0.5+01Vrms
@, tance | Class| | Withinthe specified tolerance * 1KHz£10% 0.5+0.1Vvims
* A capacitor prior to measuring the capacitance is heat
treated at 150C+0/~10C and maintained in ambient
o . air for 2442 hours.
Capacitance > 30 Q> ,000 Capacitance Frequency \oltage
Q CLASS | >400+20 xC <1,000pF 1MHz£10% 055V,
(' “Capacitance) >1,0000F 1KHz £ 10% =~ VTR
1 Char@k - AOXSR) Capacitance Frequency Voltage
- Rwo,tagé <104F 1KHz+10% 10+0.2Vrms
A\‘W/&r)v 0.025 max/0.05 max* >104F 120Hz+20% 0.5+0.1Vrms
\ | * 1KHz+10% 0.5£0.1Vims
(a N 0.05 max*/0.10 max*
@ 16v 0.05 max* /010 max*
\ <10V 0.05 max /0.10 max*
>
2. Characteristic : B(X7R), X(X6S), Y!
Rated Voltage
5 % CLASSHI .
< 50v>/35V/25V 0.05 max* /0.10 max*
16V 0.035 max/0.10 max* O
<1ov 0.05max /0.10 max*

3. Characteristic : F(Y5V)

Rated Voltage
SOVI3VIZV | 007 max 10.09 max
1ev 0,09 max*/0.125 g
10v 0.125 max /0.16 max*
<63V N

Py
gy o
rd

©
S

You can check the specification at the web site or contact sales

people for each product with mark*

% The conditions of measurement may be altered

Part Numbering
System

Standard &
High Capacitors

Super Small Size
Capacitors

Capacitors

Array Type
Capacitors

Low ESL
Capacitors

Premium Capacitors
for Automotive
Applications

Packaging
Specification

Application Manual
for Surface Mounting
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SAMSUNG

ELECTRO-MECHANICS

No Item Performance Test Condition
Capacitance shall be measured by the steps shown in the fellowing table.
Step Temperature(C )
_ _ 1 2542
CLASS | Characteristic Temp. Coefficient(PPM/C) 2 Min. Operating Temp. +2
C 0+30 3 25+
4 Max, Operating Temp. +2
5 25+2
v 8 Y (1) CLASS |
§ 75 Temperature Coefficient shallbe calculated from the formula as below
© 5=
6| 3C® Temp. Coeffident =521 106
2¢ % . Crxar < 10°lpPIVC]
e S 5 Characteristic Capacitance Change(%) C1: Capacitance at step 3
with No bias (C2: Capacitance at 125
X(X65), Y(X7S) +22% 2)CLASSTI
ZX7T) 1+22%~-33% Capacitance Change shall be calculated from the formula as below
FY5V) +22%~—82% AC= Q-C1 X100(%)
-
C1: Capacitance at step 3
(C2: Capacitance at step 2 or 4
Apply 5009.f* pressure for 101 sec. *200g.f for 0201
*100g.f for 01005
7 Adhesive Strength of No indication of peeling shall occur on the terminal
Termination electrode
< 500 f
e : * Bending Limit: Tmm  Test Speed: 1.0mm/sec.
Appearance | - No indication of peeling shall occur * Keep the test board at the limit point in 5 sec.
» Then Measure Capacitance
Characteristic Capacitance Change 20
8 Bending CLASS | +5%or + 0.5pF 50 _y = R=230
Strength whichever is larger 7
) i 1
SO A(XGR), BXTR), e
CLass | | X065, Y0TS) +12.5% —J Ut
| - | Bending limit
ZX7m 4541 45+ o
FKYsV) +30%
More than 75% of the terminal surface is to be soldered Solder Sn—3Ag-0.5Cu
newly, so metal part does not come out or dissolve Solder Tenp 245450
9 Solderability Flux RMA Type
Nz R Dip time 3+0.3sec.
Pre-heating at80~120C for 10~30 sec.
Appearance | No mechanical damage shall occur Solder temperature: 270+5C DIP TIME:10 +1 sec.
- Each termination shall be fully immersed and preheated as below:
Characteristic Capacitance Change :
©25% or's D2bpE Step Temperature(C) Time (sec.)
L. 0 AN VS
CLASS | whicheveris, larger ! 80~100 €0
: 2 150~180 60
Capacitance AXGR), BOCTR),
Resistance CLASS ] | X(X65), Y(X7S) | +7.5%
10 | to Soldering 2X71)
Heat HYSV) +20%
Q Leave the capaditor in ambient condition for specified time™ before
(CLASS |) Within the specifiedinitial value measurement
oS *24 + 2 hours(CLASS 1)
(CLASS 1) | Within the specifed iital value 24+ 2 hours(CLASS )
lrgzi%lgtr'%g Within the specified initial value
Witvhoslttz;gging Within the specified initial value




SAMSUNG
ELECTRO-MECHANICS

No

Item

Performance

Test Condition

Appearance

No mechanical damage shall occur

Vibration
Test

Capacitance

Characteristic Capacitance Change

+25% or £ 0.25pF

CLASS | whichever is larger

AXSR),BX7R) | +5%

X(X69), Y(X79)

) +10%

CLASS I

F(Y5V) +20%

Q
(CLASS 1)

Within the specified initial value

Tand

(CLASSII)

Within the specified initial value

Insulation
resistance

Within the specified initial value

The capacitor shall be subjected to a harmonic motion having a total
amplitude of 1.5mm changing frequency from 10Hz to 55Hz and
back to 10Hz in about 1 min.

Repeat this for 2hours each in 3 mutually perpendicular directions.

Appearance

No mechanical damage shall occur

Capacitance

Characteristic Capacitance Change

+7.5% or + 0.75pF

CLASS | whichever is larger

A(XSR), BIX7R),
X(X69), Y(X75)
Z(X7T)

+125%
CLASSII

F(Y5V) +30%

(CLASS 1)

Capacitance =30pF : Q>200
<30pF: Q=>100+10/3 X C(C: Capacitance)

Moisture
Resistance

Tand

(CLASSII)

1.Capacitance: A(X5R)
0.05 max/0.075 max* (35V/50V)
0.05 max/0.075 max* /0,125 max*(16V / 25V)
0.075 max/0.125 max*,(<10V)

2.Capacitance: BX7R), X(X65)
0.05 max/0,125max* (16V/25V/35V/50V>)
0.075 max /0.125 max* (<10V)

3.Capacitance: F(Y5V)
0.09.max (50V)
0:09 max/0.125 max* (25V/35V)
0.09Max/0.125 max* /0.16 max* (16V)
0.16 max/0.195 max* (10V)
0.195 max (4V/6.3V)

Insulation
resistance

5000 min. or 250Q -4F min.
product whichever is smaller / 12.5\Q - 4F or over*

Applied Voltage: rated voltage
Temperature: 40+2T

Humidity: 90~95% RH

Duration Time: 500+12/—0 Hr.
Charge/Discharge Current: 50mA max.

Perform the initial measurement according to Note1.
Perform the final measurement according to Note2.

This test is only applied to Vr<500V products.
You can check the specification at the web site or contact sales people
for each product with mark*

Appearance

No mechanical damage shall occur

Capacitance

Characteristic Capacitance Change

0
CLASS | +3% or = 0.3 pF

whichever is larger
A(XSR), BIX7R),

X(X69), Y(X75)
Z(X7T)

—+ 0,
CLASS I 12.5%

F(Y5V) +30%

Q
(CLASS1)

Capacitance>30pF : Q>350
10<Capacitance < 30pF: Q>275+2.5XC
Capacitance<10pF : Q>200+10x C (C: Capacitance)

High Temperature Resistance

Tand

(CLASS I1)

1.Capacitance : A(X5R)
0.05 max/0.075 max* (35V/50V)
0.05 max/0.075 max* /0.125 max*(16V#/25V)
0.075 max/0.125 max* (< 10V)

2.Capacitance : BX7R), X(X65)
0.05 max/0.125 max* (16V/ 25V#35V / 50V>)
0.075 max/0.125 max* (< 10V)

3.Capacitance : F(Y5V)
0.09 max (50V)
0.09 max/0.125 max*,(25V/35V)
0.09 max/0.125 max*/0.16 max* (16V)
0.16 max/0.195 max* (10V)
0.195 max (4V/6.3V)

Insulation
resistance

1,000l min. or 50 - 4F min.
product whichever is smaller / 25MQ - 4F or over*

Temperature : max. operating temperature

Duration Time: 1000+48/~0 Hr.
Charge/Discharge Current: 50mA max.

Vr<200V : 200% 0fithe tated Voltage
250V<Vr<500V: 150% of the rated Voltage

V=630V : 120%of the rated VVoltage

1000V <Vr<3000V: 100% of the rated Voltage
*:150%:0r 100% of the rated Voltage

Perform the initial measurement according to Note1 for class ||
Perform the final measurement according to Note2.

You can check the specification at the web site or contact sales people
for each product with mark*

e

Part Numbering
System

Standard &
High Capacitors

Super Small Size
Capacitors

High-Q N

\
Capacitors \\\

ON

N
e@High

aYe Capacitors

Array Type
Capacitors

Low ESL
Capacitors

Premium Capacitors
for Automotive
Applications

Packaging
Specification

Application Manual
for Surface Mounting
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SAMSUNG
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No Item Performance Test Condition
Appearance | No mechanical damage shall accur Capacitor shall be subjected to 5 cycles.
Characteristic Capacitance Change | Condition for 1 cycle:
CLASS | +2.5% or +0.25pF Step Temperature(C) Time(min.)
whichever is larger 1 min. operating 30
< Capaditance AX5R), BX7R) | +7.5% temperature +0/~3
S 2 25 2-3
o X(X65), YX7S) 41E0 i
14 E CLASSII 200m +15% 3 max. operating 30
g FYSV) £20% temperatures+0/-3
& - 4 5 2-3
= Q Within the specified initial value
(CLASS 1) Leave the capacitor inambient condition for specified time*before
( C1|:aAnSSS ) Within the specified initial value T}‘Zasirgﬁgjg(mss 0
- 24 + 2 hours(CLASSII)
Insulation | \within the specified initial value
resistance
No Recommended Soldering Method
Size Temperature - Condition
inch(mm) Characteristic Capacitance Flow Reflow
01005(0402)
0201 (0603) - - - O
0402 (1005)
Class | - )
E 0603(1608) C <1 0 O
= Class 11
S g C=14F - ¢
285
£8 Class | - ©) ©
2
15 28 C <474 0 o)
T 0805 (2012) Class 1
=R C 247 4F - O
S N
E S Aray - - o
(e}
& Class | - o o
C <104 O O
1206 (3216) Class 11
C >104F - O
Array - - o
1210(3225) ©
1808 (4520) - - o
1812(4532) ©
2220(5750) O

Note 1. Initial Measurement For Class ||

Perform the heat treatment at 150 +0/—~107T for 1 hour. Then Leave the capacitor in ambient condition for 24 + 2 hours before measurement.
Then perform the measurement.

Note 2. Latter Measurement
1. CLASS |
Leave the capacitor in ambient condition for 24 + 2 hours befere measurement. Then perform the measurement.

2. CLASSII
Perform the heat treatment at 150C+0/~10C forJihour. Then Leave the capacitor in ambient condition for 24 +2 hours before measurement.
Then perform the measurement.

Note 3. All Size in Reliability Test Condition Section is “inch”

Note 4. Camera Strobe Circuit Capacitors Should be Following a Special Reliability Test Condition.
Please check with our sales representatives or product engineers.
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apacitors for

oplications

I Part Numbering System (Automotive zitors)

OB104K38WP,.((°
®2345678
|

@)

1. SERIES CODE . §
CL = Multi layer Ceramic Capacitors \4\
I
2. SIZE CODE — inch(mm) (b,\

05=1005(0402) 10 =1608(0603) 21 =2012(0805) \
31=3216(1206) 32 =3225(1210)

§. DIELECTRIC CODE
C=C0G (Class1) B =X7R (Class Il

ACITANCE CODE

Capacitance expressed in pF. 2 significant digits plus number of zeros.
example) 106 =10x10°=10000000pF

Q’ For Values<10pF, Letter R denotes decimal point
0 example) 1R5 =1.5pF

*x
e 5. TOLERANCE CODE {3
C=+025pF D=+05pF F==+TpF, +1%* G=+2%
J=4+5% K=£10% M=+20%
. *For Values 10pF, F==+1pF, Values>10pF, F=+1% $ .
% This code has only typical specificationsPlease refer to individual specifications.

6.RATED VOLTAGE CODE () 1
P=10V O=16V )

A=25V B=50V c:mb’

* %k

7.THICKNESS C \>
5=050m 6= 8=080m C=085m
P=1.15mn F,(%J m H=1.60mm J=2.50mm

X This ¢ as'only typical specifications. Please refer to individual specifications.

>
8. N CODE
i/ Cu/NiBarrier / Sn 100% / Standard
= Ni/ Cu+Soft termination / Ni Barrier / Sn 100% / Standard
W= Ni/ Cu+Soft termination / Ni Barrier / Sn 100% / Open Mode
% This code has only typical specifications. Please refer to individual specifications. ()O
9. PRODUCT CODE

N o
NS
P = Automotive product meet AEC-Q-200. .
xIf orders are placed without returned specification, please allow \\Ne that specification is accepted by your side.

10. GRADE CODE (Q
N = Standard N
11. PACKAGING CODE
B =Bulk 0= oard Tape, 10"Reel E = Embossed Type, 7"Reel
P =Bulk Case D = Cardboard Tape, 13"Reel(10,000ea) G = Embossed Type, 7"Reel(3,000ea)
C = Cardboard Tape, 7"Reel L = Cardboard Tape, 13"Reel(15,000ea) F = Embossed Type, 13"Reel

H = Cardboard Tape,7"Reel(15,000ea) S = Embossed Type, 10"Reel



o’
0 -
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Class |
Symbol EIA Code Operation Temperature Range(TC) Temperature Coefficient Range(ppm/C)
C C0G —55~4125 0%30
Class Il
Symbol EIA Code Operation Temperature Range(C) Capacitance Change(AT %)
B X7R —55~4125 0+15

Capacitance Tolerance

Code Capacitance Tolerance TC Capacitance Step Rated Capacitance

C +0.25pF C0G Under.5pF E-12 series

D +0.5pF oG 6.0 t0 9.0pF E-12 series

J +5% C0G Over 10pF E-12 series
Under 0.014F E-3 series

K +10% X7R
Over 0.014F E-6 series {oxd
Under 0.014F E-3 series Y “~: i

M +20% KR Over 0.014F E-6 series ‘:\‘L :

E-24 series is also available

Series Capacitance Step
E3 1.0 2.2 4.7
E6 1.0 15 22 33 47 6.8
E-12 1,0 1.2 15 1.8 2.2 2.7 33 3.9 4.7 5.6 6.8 8.2
1.0 1.1 1.2 13 2.2 2.4 2.7 3.0 47 5.1 5.6 6.2
E-24
15 1.6 1.8 2.0 33 36 3.9 43 6.8 7.5 8.2 9.1
Size Code Thickness(mm) Spec(mm)

0402(1005) 5 050 +0.05
0603(1608) 8 0.80 +0.10

6 0.60 +0.10

C 0.85 +0.10
0805(2012) F 125 +0.10

Q 1.25 +0.15

C 0.85 +0.15
1206(3216) P 1.15 +0.10

H 1.60 +0.20

| 2.00 +0.20
1210(3225)

J 2.50 +0.20

58
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-emium Capacitors for

oplications

ure

Automotive products are manufactured in state of the art facili@

e recommended for registration to ISO/TS 16949:2002.
¢

Automotive products meet AEC-Q-200 requirements. ()
Automotive products are RoHS compliant.

Samsung terminations are suitable for all ﬂow Iow soldering
systems. (10/21/31 size type only)

Automotive products meet JEDEC-020- D(éu ements.

COG dielectric components contam@nd copper

terminations with a Ni/Sn plated vercoat.

e X7R dielectric components E and soft

terminations with a Ni/S overcoat.

¢
e <

Dpﬁcatlon

0 * Automotive Electronic Equipment
. 0 (Powertrain, Safety, Body & Chassis, Convenience, Infortainment) .

N
(&
& I Structure and Dimensions &
O<Q BW

Qv i

\\0 1 A

J‘ EIA Dimension(mm)
e
&\ Code L w T BW

@ 05 0402 1.00+0.05 0-50i°-0§(o’ 0.50(+ 0.05) 0.2540.10
N\
10 0603 1.60+0.10 0.80{;9 0.80(+ 0.10) 0.30+0.20
0, 0.60(+ 0.10)
+ =+ ) + 0.
y - 2.00+0.10 Q\@.zs_ono 0.85(+ 0.10) 05102703
0“\b 1.25(+0.10)
z.oo(g@v 1.25+0.15 1.25(+0.15)
N 0.85(+ 0.15)
31 1206 2040.20 1.60+0.20 1.15(+ 0.10) 0.50-0.30
$ 1.60( 0.20)
2.00(+ 0.20)
3 1210 320+0.30 2.50+0.20 0.60-+0.30
2.50(+ 0.20)




SAMSUNG
ELECTRO-MECHANICS

I Automotive Capacitors Table (C0G, X7R)

itance (pF) Capacitance (1F) (Q
Size Thickness cltance {p apacitance 1 n
TC (mm) (mm) vr Ny D\
100 220 470 | 1 22 A7 10 22 47 Qoo
\0
so e \
0402(1005) 0.50 \}
100 [ ‘\\\
0301608 s0 | o Part Numbering
0.80
coG 100 [E2IIN e
060 | 50 |
0805(2012) 0.85 Standard &
1.25 100 High Capacitors

VL

Q"
ize Thickness Capacitance (nF) Capacitance (F)
Te ) () (mm) vr Super Small Size
(-C 10 22 47 100 220 470 1 22 47 10 22 Capacitors

g

0402(1005)| 050

0603(1608) 0.80

Array Type
Capacitors

) :
43?8) t:‘;’)valcgii:;rs
6‘ 1.25
@ 0.85 Condition
\ 1.25
$ 0805(2012) 0.60
1.25
0.60 C’ackaging
0.85 Specification
1.25
1.60 Application Manual
1.15 ( for Surface Mounting
1.60
0.85
1206(3216) 1.15
1.60
0.85
1.15
1.60
3225(1210) 2.70 60




ELECTRO-MECHANICS

W SAMSUNG

I Product Lineup (Automotive CapacitQis\COG)

Size L x W, Rated Capacitance Thickness
Part Number Capacitance Voltage
(mm) Vo Tolerance Max.(mm)
1 CLO5C4R7CB51PN O 4.70F 50 +0.25pF 0.55
2 | CLO5C4R7CC51PN O 4.7pF 100 +0.25pF, 0.55
3 | CLOSC6R8DB51PN O 6.8pF 50 +0.5pF 0.55
4 | CLOSC6R8DC51PN O 6.8pF 100 +0.5pF 0.55
5 | CLO5C100JB51PN O 10pF 50 £5% 0.55
6 | CLO5C100JC51PN O 10pF 100 +5% 0.55
7 | CLO5C120JB51PN O 12pF 50 +5% 0.55
8 | CLO5C120JC51PN O 12pF 100 +5% 0.55
9 | CLO5C150JB51PN O 15pF 50 +5% 0.55
10 Jo,CLO5C150JC51PN O 15pF 100 +5% 0.55
14\ CLO5C180JB51PN O 18pF 50 +5% 0.55
12°| CLO5C180JC51PN O 18pF 100 +5% 0.55
13 | CLO5C220JB51PN O 22pF 50 +5% 0.55
14 | CLO5C220JC51PN O 22pF 100 +5% 0.55
15 | CLO5C270JB51PN O 27 pF 50 +5% 0.55
16 | CLO5C270JC51PN O 27pF 100 +5% 0.55
17 | CLO5C3301B51PN O 100050 335F 50 +5% 0.55
18 | CLO5C330JC51PN O 33pF 100 +5% 0.55
19 | CLO5C390JB51PN O 39pF 50 +5% 0.55
20 | CLO5C390JC51PN O 39pF 100 +5% 0.55
21 | CLO5C470JB51PN O 47pF 50 +5% 0.55
22 | CLO5C470JC51PN O 47pF 100 +5% 0.55
23 | CLO5C560JB51PN O 56pF 50 +5% 0.55
24 | CLO5C560JC51PN O 56pF 100 +5% 0.55
25 | CLO5C680JB51PN.C 68pF 50 +5% 0.55
26 | CLO5C680JC54PNpT 68pF 100 +5% 0.55
27 | CLO5C820JB5%PN O 82pF 50 +5% 0.55
28 | CLO5C820JC51PN O 82pF 100 +5% 0.55
29 | CLOSCO4IB51PN O 100pF 50 +5% 0.55
30 | CEQ5CG101JC51PN O 100pF 100 +5% 0.55
31 . CLO5C121JB51PN O 120pF 50 +5% 0.55
3243 CLO5C151JB51PN O 150pF 50 +5% 0.55
33%| CLO5C221JB51PN O 220pF 50 +5% 0.55
1 CLT0C4R7CB81PN O 4.7pF 50 +0.25pF 0.90
2 | CL10C4R7CC81PN O 4.7pF 100 +0.25pF 0.90
3 | CL10C6R8DB81PN O 6.8pF 50 +0.5pF 0.90
4 | CL10C6R8DC81PN O 6.8pF 100 +0.5pF 0.90
5 | CL10C100JB81PN O 10pF 50 +5% 0.90
6 | CL10C100JC81PN O 10pR 100 +5% 0.90
7 | CL10C120JB81PN O 2R 50 +5% 0.90
8 | CL10C120JC81PN O 120F 100 +5% 0.90
9 | CL10C150JB81PN O 160x0.80 15pF 50 +5% 0.90
10 | CLT0C150JC81PN O 15pF 100 +5% 0.90
11 | CL10C180JB81PN O 18pF 50 +5% 0.90
12 | CL10C180JC81PN O 18pF 100 +5% 0.90
13 | CL10C220JB81PN O 22pF 50 +5% 0.90
14 | CL10C220JC81PN O 22pF 100 +5% 0.90
15 | CL10C270JB81PN O 27pF 50 +5% 0.90
16 | CL10C270JC81PN O 27pF 100 +5% 0.90
17 | CL10C330JB81PN O 33pF 50 +5% 0.90

% O mark means packaging code. If you want to learn the code or quantity in detail, please see p74.



- - - A
I Product Lineup (Automotive Capaators-CO@@

SAMSUNG

ELECTRO-MECHANICS

Size Lx W Rated Capacitance Thickness
Part Number Capacitance Voltage
(mm) Vdo Tolerance Max:(mm)
18 | CL10C330JC81PN O 33pF 100 +5% 0,90
19 | CL10C390JB81PN O 39pF 50 +5% 0.90
20 | CL10C390JC81PN O 39pF 100 +5% 0.90
21 | CL10C470JB81PN O 47pF 50 +5% 0.90
22 | CL10C470JC81PN O 47pF 100 +5% 0.90
23 | CL10C560JB81PN O 56pF 50 +5% 0.90
24 | CL10C560JC81PN O 56pF 100 +5% 0.90
25 | CL10C680JB81PN O 68pF 50 +5% 0.90
26 | CL10C680JC81PN O 68pF 100 +5% 0.90
27 | CL10C820JB81PN O 82pF 50 +5% 0.90
28 | CLYOE820JC81PN O 82pF 100 +5% 0.90
29 | (C10C101JB81PN O 100pF 50 +5% 0.90
30¢] CL10C101JC81PN O 1.60x0.80 100pF 100 +5% 0.90
31, CL10C121JB81PN O 120pF 50 +5% 0.90
32 | CL10C151JB81PN O 150pF 50 +5% 0.90
33 | CL10C221JB81PN O 220pF 50 +5% 0.90
34 | CL10C221JC81PN O 220pF 100 +5% 0.90
35 | CL10C271JB81PN O 270pF 50 +5% 0.90
36 | CL10C331JB81PN O 330pF 50 +5% 0.90
37 | CL10C391JB81PN O 390pF 50 +5% 0.90
38 | CL10C471JB81PN O 470pF 50 +5% 0.90
39 | CL10C561JB81PN O 560pF 50 +5% 0.90
40 | CL10C681JB81PN O 680pF 50 +5% 0.90
41 | CL10C821JB81PN O 820pF 50 +5% 0.90
42 | CL10C102JB81PN O 1.0nF 50 +5% 0.90
1 CL21C100JB61PN T 10pF 50 +5% 0.70
2 | CL21C100JC61PN ® 10pF 100 +5% 0.70
3 | CL21C120JB61PN. T 12pF 50 +5% 0.70
4 | CL21C120JC69PN O 12pF 100 +5% 0.70
5 | CL21C150JB6IPN O 15pF 50 +5% 0.70
6 | CL21C1504C61PN O 15pF 100 +5% 0.70
7 | CL21MC180JB61PN O 18pF 50 +5% 0.70
8 | LLL2TC180JC61PN O 18pF 100 +5% 0.70
9 (CL21C220JB61PN O 22pF 50 +5% 0.70
10 1" CL21C220JC61PN O 22pF 100 +5% 0.70
11 | CL21C270JC61PN O 27pF 100 +5% 0.70
12 | CL21C330JB61PN O 33pF 50 +5% 0.70
13 | CL21C330JC61PN O 2.00x1.25 33pF 100 +5% 0.70
14 | CL21C390JB61PN O 39pF 50 +5% 0.70
15 | CL21C390JC61PN O 39pF 100 +5% 0.70
16 | CL21C470JB61PN O 47pF 50 +5% 0.70
17 | CL21C470JC61PN O 470k 100 +5% 0.70
18 | CL21C560JB61PN O 56pF 50 +5% 0.70
19 | CL21C560JC61PN O S56pF 100 +5% 0.70
20 | CL21C680JB61PN O 68pF 50 +5% 0.70
21 | CL21C680JCHTPN O 68pF 100 +5% 0.70
22 | CL21C820JB61PN O 82pF 50 +5% 0.70
23 | CL21C820JC61PN O 82pF 100 +5% 0.70
24 | CL21C101JB6TPN O 100pF 50 +5% 0.70
25 | CL21C101JC61PN O 100pF 100 +5% 0.70

% O mark means packaging code. If you want to learn the code or quantity in detail, please see p74.

SR

Part Numbering
System

Standard &
High Capacitors

Super Small Size
Capacitors

Fh * \
CH;?JZC?tOFS \\\

O

g
e@-ligh

aYe Capacitors

Array Type
Capacitors

Low ESL
Capacitors

Reliability Test
Condition

Packaging
Specification

Application Manual
for Surface Mounting
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ELECTRO-MECHANICS

W SAMSUNG

I Product Lineup (Automotive CapacitQis\COG)

Size L x W, Rated Capacitance Thickness
Part Number Capacitance Voltage
(mm) Vo Tolerance Max.(mm)
26 | CL21C121JB61PN O 120pF 50 +5% 0.70
27 | CL21C121JC61PN O 120pF 100 +5% 0.70
28 | CL21C151JB61PN O 150pF 50 £5% 0.70
29 | CL21C151JC61PN O 150pF 100 +5% 0.70
30 | CL21C221JB61PN O 220pF 50 5% 0.70
31 | CL21C221JC61PN O 220pF 100 +5% 0.70
32 | CL21C271JB61PN O 270pF 50 +5% 0.70
33 | CL21C271JC61PN O 270pF 100 +5% 0.70
34 | CL21C331JB61PN O 330pF 50 +5% 0.70
35 . CL21C331JC61PN O 330pF 100 +5% 0.70
36 |, CL21C471)JBCIPN O 470pF 50 +5% 0.95
37% CL21C471)JCCIPN O 470pF 100 +5% 0.95
38 | CL21C561JBCT1PN O 560pF 50 +5% 0.95
39 | CL21C561JCCIPN O 560pF 100 +5% 0.95
40 | CL21C681JBCTPN O 680pF 50 +5% 0.95
41 | CL21C681JCCIPN O 680pF 100 +5% 0.95
42 | CL21C821JBCIPN O 820pF 50 +5% 0.95
43 | CL21C821JCCIPN O 820pF 100 +5% 0.95
44 | CL21C102JBF1PN O 1.0nF 50 +5% 1.35
45 | CL21C102JBC1PN O 1.0nF 50 +5% 0.95
46 | CL21C102JCF1PN O 1.0nF 100 +5% 1.35
47 | CL21C102JCCI1PN O 2:00% 1.25 1.0nF 100 +5% 0.95
48 | CL21C122JBF1PN O 1.2nF 50 +5% 1.35
49 | CL21C122JBC1PN O 1.2nF 50 +5% 0.95
50 | CL21C152JBF1PNC 1.5nF 50 +5% 1.35
51 | CL21C152JBCAPNyT 1.5nF 50 +5% 0.95
52 | CL21C182JBF\PN O 1.8nF 50 +5% 1.35
53 | CL21C182JBC1PN O 1.8nF 50 +5% 0.95
54 | CL21C222JBF1PN O 2.2nF 50 +5% 1.35
55 | Ck21€222JBC1PN O 2.2nF 50 +5% 0.95
56 { CL21C272JBF1PN O 2.7nF 50 +5% 1.35
573 CL21C272JBC1PN O 2.7nF 50 +5% 0.95
58" CL21C332JBF1PN O 3.3nF 50 +5% 1.35
59 | CL21C332JBCTPN O 3.3nF 50 +5% 0.95
60 | CL21C392JBF1PN O 3.9nF 50 +5% 1.35
61 | CL21C392JBCIPN O 3.9nF 50 +5% 0.95
62 | CL21C472JBF1PN O 4.7nF 50 +5% 1.35
63 | CL21C472JBCIPN O 4.7nF 50 +5% 0.95
64 | CL21C562JBF1PN U 5.6nk 50 +5% 1.35
65 | CL21C562JBCTPN O 516k 50 +5% 0.95
66 | CL21C682JBF1PN O 6:8nF 50 +5% 1.35
67 | CL21C822JBF1PN O 8.2nF 50 +5% 1.35
68 | CL21C103JBF1PN O 10nF 50 +5% 1.35

% O mark means packaging code. If you want to |earithe code or quantity in detail, please see p74.



SAMSUNG
ELECTRO-MECHANICS

I Product Lineup (Automotive Capacitors-X7l§® :

Size Lx W Rated Capacitance Thickness
Part Number Capacitance Voltage
(mm) Vdo Tolerance Max:(mm)
1 CLO5B331KB5VPN O 330pF 50 +10% 0,55
2 CLO5B471KB5VPN O 470 pF 50 +10% 0.55
3 CLO5B681KB5VPN O 680pF 50 +10% 0.55
4 CLO5B102KAS5VPN O 1.0nF 25 +10% 0.55 Part Numbering
5 CLO5B102KB5VPN OO 1.0nF 50 +10% 0.55 System
6 CLO5B152KA5VPN O 1.5nF 25 +10% 0.55
7 CLO5B152KB5VPN O 1.5nF 50 +10% 0.55
8 CLO5B222KAS5VPN O 2.2nF 25 +10% 0.55 Standard &
9 | CLO5B222KB5VPN O 2.2rF 50 +10% 0.55 High Capacitors
10 | CLO5B332KAS5VPN O 3.3nF 25 +10% 0.55
11 | CLO5B332KB5VPN O 3.3nF 50 +10% 0.55
12 | €1Q5B472KA5VPN O 4.77F 25 +10% 0.55 Super Small Size
13(]" CLO5B472KB5VPN O 1.00x0.50 4.7nF 50 +10% 0.55 Capacitors
14 .| CLO5B682KASVPN O 6.8nF 25 +10% 0.55
15 | CLO5B682KB5VPN O 6.8nF 50 +10% 0.55 High-Q o\
16 | CLO5B103KA5VPN O 10nF 25 +10% 0.55 Ca%adtors \\\
17 | CLO5B103KB5VPN OO 10nF 50 +10% 0.55 A 4
18 | CLO5B153KAS5VPN O 15nF 25 +10% 0.55
19 | CLO5B153KB5VPN O 150F 50 +10% 0.55 @4"
20 | CLO5B223KA5VPN O 22rF 25 +10% 0.55 eage C'ap'g:;tors
21 | CLO5B223KB5VPN O 22nF 50 +10% 0.55
22 | CLO5B333KO5VPN O 33nF 16 +10% 0.55
23 | CLO5B473KO5VPN O 47 nF 16 +10% 0.55 A
rray Type
24 | CLO5B683KO5VPN O 68nF 16 +10% 0.55 Capacitors
25 | CLO5B104KO5VPN O 100nF 16 +10% 0.55
% O mark means packaging codes,If you want to learn the code or quantity in detail, please see p74.
Low ESL
Capacitors

Reliability Test
Condition

Packaging
Specification

Application Manual
for Surface Mounting
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ELECTRO-MECHANICS

W SAMSUNG

I Product Lineup (Automotive CapacitQis\/R)

. Rated . .
Part Number Size L x W Capacitance Voltage Capacitance Thickness
(mm) Vo Tolerance Max.(mm)
1 CL10B221KC8WPN O 220pF 100 +10% 0.90
2 CL10B331KC8WPN O 330pF 100 +10% 0.90
3 CL10B471KC8WPN O 470pF 100 +10% 0.90
4 CL10B681KC8WPN O 680pF 100 +#10% 0.90
5 CL10B102KB8WPN O 1.0nF 50 +10% 0.90
6 CL10B102KC8WPN O 1.0nF 100 +10% 0.90
7 CL10B152KB8WPN O 1.5nF 50 +10% 0.90
8 CL10B152KC8WPN O 1.5nF 100 +10% 0.90
9 CL10B222KB8WPN O 2.2nF 50 +10% 0.90
10 o, CL10B222KC8WPN O 2.2nF 100 +10% 0.90
11\ CL10B332KB8WPN O 3.3nF 50 +10% 0.90
12+ CL10B332KC8WPN O 3.3nF 100 +10% 0.90
13 | CL10B472KB8WPN O 4.7nF 50 +10% 0.90
14 | CL10B472KC8WPN O 4.7nF 100 +10% 0.90
15 | CL10B682KB8WPN O 6.8nF 50 +10% 0.90
16 | CL10B682KC8WPN O 6.8nF 100 +10% 0.90
17 | CL10B103KB8WPN O 10nF 50 +10% 0.90
18 | CL10B103KC8WPN O 10nF 100 +10% 0.90
19 | CL10B153KB8WPN O 15nF 50 +10% 0.90
1.60x0.80
20 | CL10B223KB8WPN O 22nF 50 +10% 0.90
21 | CLT10B333KA8WPN O 33nF 25 +10% 0.90
22 | CL10B333KB8WPN O 33nF 50 +10% 0.90
23 | CL10B473KA8WPN O 47nF 25 +10% 0.90
24 | CL10B473KB8WPN O 47nF 50 +10% 0.90
25 | CL10B683KASWPNIO 68nF 25 +10% 0.90
26 | CL10B683KB8WPNNT 68nF 50 +10% 0.90
27 | CL10B104KASWPN O 100nF 25 +10% 0.90
28 | CL10B104KB8WPN O 100nF 50 +10% 0.90
29 | CL10B%54KO8VPN O 150nF 16 +10% 0.90
30 | CE10BI154KA8VPN O 150nF 25 +10% 0.90
31 (. CL10B224K0O8VPN O 220nF 16 +10% 0.90
324 CL10B224KA8VPN O 220nF 25 +10% 0.90
33| CL10B334KO8VPN O 330nF 16 +10% 0.90
34 | CL10B334KA8VPN O 330nF 25 +10% 0.90
35 | CL10B474KO8VPN O 470nF 16 +10% 0.90
36 | CL10B474KA8VPN O 470nF 25 +10% 0.90
37 | CL10B684KO8VPN O 680nF 16 +10% 0.90
38 | CL10B105KO8VPN O 1.0 4F 16 +10% 0.90

% O mark means packaging code. If you want to learn the code ofgliantity in detail, please see p74.



SAMSUNG
ELECTRO-MECHANICS

I Product Lineup (Automotive Capacitors-X7R),

. Rated . .
Part Number Size Lx W Capacitance Voltage Capacitance Thickness
(mm) Vdo Tolerance Max:(mm)

1 | CL21B102KC6WPN O 1.0rF 100 +10% 0,70

2 | CL21B152KC6WPN O 1.50F 100 +10% 0.70

3 | CL21B222KC6WPN O 2.21F 100 +10% 0.70

4 | CL21B332KC6WPN O 33rF 100 +10% 0.70

5 | CL21B472KC6WPN O 4.71F 100 +10% 0.70

6 | CL21B682KC6WPN O 6.81F 100 +10% 0.70

7 | CL21B103KC6WPN OO 100F 100 +10% 0.70

8 | CL21B153KC6WPN O 150F 100 +10% 0.70

9 | CL21B223KC6WPN O 220F 100 +10% 0.70
10 | CL21B333KCCWPN O 331F 100 +10% 0.95
11 | CL2TB473KCCWPN O 47F 100 +10% 0.95
12 | £121B683KCCWPN O 68 1F 100 +10% 0.95
13¢" CL21B104KBFWPN O 100 nF 50 +10% 135
14 [“CL21B104KBCWPN 01 100 nF 50 +10% 0.95
15 | CL21B104KCFWPN O 100 nF 100 +10% 1.35
16 | CL21B104KCCWPN O 100 nF 100 +10% 0.95
17 | CL21B154KAFVPN O 2.00%1.25 150 F 25 +10% 1.35 N
18 | CL21B154KBFVPN O 150 1F 50 +10% 1.35
19 | CL21B224KAFVPN O 2201F 25 +10% 1.35 N\
20 | CL21B224KBFVPN O 2201F 50 +10% 1.35 & N
21 | CL21B334KAFVPN O 3301F 25 +10% 1.35 \
22 | CL21B334KBFVPN O 3301F 50 +10% 1.35
23 | CL21B474KOFVPN O 4700F 16 +10% 1.35
24 | CL21B474KAFVPN O 4700F 25 +10% 1.35
25 | CL21B474KBFVPN O 4700F 50 +10% 1.35
26 | CL21B684KOFVPN O 680 1F 16 +10% 1.35
27 | CL21B684KAFVPN'® 680 1F 25 +10% 1.35
28 | CL21B105KOFVPN, & 1.04F 16 +10% 1.35
29 | CL21B10SKARVPN O 1.04F 25 +10% 1.35
30 | CL21B225KPRVPN O 2.2F 10 +10% 1.35
31 | CL21B225KOFVPN O 2.2F 16 +10% 1.35
32 | CL218B335KPQVPN O 334F 10 +10% 1.40
33 | .CL29B475KPQVPN O 4.7 F 10 +10% 1.40

1 ¢.CL31B104KBPWPN 0 100 nF 50 +10% 1.25

2 ¥ CL31B104KBCVPN O 100nF 50 +10% 1.00

3 | CL31B154KBPWPN O 150 nF 50 +10% 1.25

4 | CL31B224KBPWPN O 2201F 50 +10% 1.25

5 | CL31B334KBHWPN O 330rF 50 +10% 1.80

6 | CL31B474KBHWPN O 4700F 50 +10% 1.80

7 | CL31B684KBHWPN O 680 1F 50 +10% 1.80

8 | CL31B105KAPWPN O 1.0F 25 +10% 1.25

9 | CL31B105KBHWPN O 3205160 1,0F 50 +10% 1.80
10 | CL31B155KAHVPN O 1.5,F 25 +10% 1.80
11 | CL31B155KBHVPN O 15,5 50 +10% 1.80
12 | CL31B225KOHVPN O 2.24F 16 +10% 1.80
13 | CL31B225KAHVPN O 2.2F 25 +10% 1.80
14 | CL31B225KBHVPN O 2.2 F 50 +10% 1.80
15 | CL31B335KOHVPN O 3.34F 16 +10% 1.80
16 | CL31B335KAHVPN O 3.34F 25 +10% 1.80
17 | CL31B475KOHVPN O 4.7 F 16 +10% 1.80
18 | CL31B475KAHVPN O 4.7 F 25 +10% 1.80
19 | CL31B685KOHVPN O 6.8 F 16 +10% 1.80
20 | CL31B106KOHVPN O 10.04F 16 +10% 1.80

1 | CL32B226KOJVPN OO 3.20%2.50 22F 16 £10% 2.70 "

% O mark means packaging code. If you want to learn the code or quantity in detail, please see p74. 67
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I Reliability Test Condition (Automotive Kapacitors)

No Item Performance Test Condition
1 Pre-and Post-Stress _
Electrical Test
Appearance No abnormal exterior appearance Unpowered, 1000hrs@T=125C
N )
‘ s Within + 2.5% or 0.250F, Measurement at 24 +2hrs after test conclusion
Capacitance (Whichever is larger) B
Change Initial Measurement
CLASSIT| Within +10% Perform a heat treatment at 150+ 0/—10C for 1hr after
Hon T : Capacitance > 30pF : Q > 1,000 soldering process. And then let sit for 24+ 2hrs at room
igh Temperature .
2 g ExposF:Jre Q CLASSI <30pF:Q 2,400 +20xC temperature, Perform the initial measurement.
(C: Capacitance) ]
Final Measurement
Rated Voltage = 25V : 0.03 max Letsit for 24-+2hrs at room temperature after test conclusion,
Tand  |CLASSII > 16V : 0.05 max
>10V:0075max | flen measre.
R More than 10,0002 or 500 MR X zF
(Whichever is smaller) *1)
Appearance No abnormal exterior appearance 1000Cydles
— Initial Measurement
) CLASS| Within +2.5% or 0.25pF, Perform a heat treatment at 150+ 0/—10C for 1hr after
Capacitance (Whichever is larger) soldering process. And then let sit for 24 +2hrs at room
Change temperature. Perform the initial measurement.
CLASSII| Within +10% Final Measurement
Let sit for 244 2hrs at room temperature after test conclusion,
T " Capacitance > 30pF : Q > 1,000 then measure.
3 engpgirs ure Q CLASS | <30pF :Q>400+20XC | Measurement at 24-2hrs after test conclusion
yding (C: Capacitance) Step Temperature(C) Time(rin.)
Rated Voltage > 25V : 0.03 max 1 M?e.r%peftzlng 1543
Tand  {ciassi > 16V 0,05 max : . ‘i; 1
>10V:0075max 2+2
) Max. operating
3 Temp.+2 15+3
R More than 10,0002 or 500lQ X zF =
(Whichever is smaller) *) 4 25+2 1
4 Destruitive Physical No defects or abnormalities Per EIA 469
Analysis
Appearance No abnormal exterior appearance 10Cycles, t=24hrs/cycle
Heat (25~65T ) and humidity (80~98%), Unpowered
. CLASS | Within+2.5% or 0.25pF, measurement at 24+ 2hrs after test conclusion
Capacitance (Whichever is larger) 80 T
Change 75 90~100% 7 90~100% [ 90~100% ~[80~100%
CLASSII| Within +12.5% (73(5J =T RH— =kt RH==T T RH—T—=5<FRH>
/
Capacitance > 30pF: Q >350 gg
5 | Moisture Resistance Q CLASS | 10<Capadtance<30pF : Q>275+(5/2)xCy| 5o // N // \
Capacitance<10pF: Q >200+10XC 45
(C : Capaditance) 40 / /
3 / \|/ \
30
Rated Voltage > 25V : 0:03 max 25
Tand  |CLASSII > 16V : 0105 max 20
>10/.0075max .| 19
Nl 10
5
More than 10,0000Q or 500MQ X zF 0
R (Whicheveris sraller) i 0123456789101112131415161718192021222324
1) Time[Hours]

%*1) : Indicates typical specification. Please refer to individual specifications.
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No Item Performance Test Condition
Appearance No abnormal exterior appearance 1000hrs 85C /85%RH, Rated Voltate and 1.3~1.5V,
s | Within 2.5% or0.250F, (add 100kohm resiston
Capacitance ' (Whichever is larger) Initial Measurement
Change — Perform a heat treatment at 150+ 0/=10C for'Thr after
CLASSII Within +12.5% soldering process. And then let sit for24 2hrs at room
Capaditance > 30pF : Q=200 temperature. Perform the initial measurement.
6 | Biased Humidity Q CLASS| < 30pF:Q>100-+(103)xC| Final measurement
(C: Capacitance) Perform a heat treatment aty150+ 0/—10¢C for Thr
after soldering process..And'then let sit for 24 +2hrs at room
Rated Voltage > 25V : 0.035 max nop o l
Tand  |CLASS || > 16V 0.05 max temperature. Performethe initial measurement.
> 10V:0075max  « n Perform the initial Measurement.
Measurementat 24 =+ 2hrs after test conclusion
R More than 5002 or 2510 The charge/discharge current is less than 50mA
(Whichever is Smaller) *1)
Appearance No abnormal exterior appearance 1000hrs @ TA=125T, 200% Rated Voltage, *2)
Within £ 3.0% or 0.30F Initial Measurement
Capacitance CLASS| (\/\Ilhilcr;wg/er.is I;rg;r). Pr Perform a heat treatment at 150+ 0/—10C for 1hr after
Change soldering process. And then let sit for 24 +2hrs at room
CLASS I} Within +12.5% temperature. Perform the initial measurement.
. Final measurement
. Capaditance = 30pF : Q=350
7 High Temperature P > 105; : 82 275+(5/2)xC Perform a heat treatment at 150+ 0/—10°C for 1hr after
Operating Life Q CLASS < 10pF : Q>200+10xC soldering process. And then let sit for 24+ 2hrs at room
(C: Capacitance) temperature. Perform the initial measurement.
Perform the initial .
Rated¥(offage > 25V : 0,035 max erform the nitial measurement .
Tand  |CLASS || > 16V 0.05 max Measurement at 24 = 2hrs after test conclusion
> 10V : 0.075max ) The charge/discharge current is less than 50mA.
R More than 1,000MQ or 50 IR X 4F
(Whichever is smaller) *1)
8 External Visual No abnormal exterior appearance Microscope (x10)
9 Physical Dimenisions Within the specified dimensions Using the calipers
Appearance No abnormal exterior appearance Three shocks in each direction should be applied along
3 mutually perpendicular axes of the test specimen (18 shocks)
. CLASS| Within +2.5% or 0.25pF,
Capacitance (Whichever is larger) Peakval ,
Change eakvalue Duration Wave
CLASSII| Within +10% 1,500G 0.5ms Half sine
Capacitance > 30pF : Q > 1,000 Initial Meastrement
10 | Mechanical Shock Q CLASSI <30pF :Q=2400+20XC | Perforpra heat treatment at 150+ 0/—10T for 1hr after
(C: Capacitance) soldering-process. And then let sit for 24+ 2hrs at room
Rated Voltage > 25V': 0.025 max temperature. Perform the initial measurement.
Tand  |CLASSII > 16V:0.035 max Final measurement
> 10V: 0.05 max %)\, Let measure within 24hrs at room temperature after
N More than 10,0002 or 500 12 4F fest condlusion.

(Whichever is smaller) *1)

x*1) : Indicates typical specification. Please refer to individual specifications.
*2) : Some of the parts are applicable in rated voltagex150%, Please refer to individual specifications.
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No ltem Performance Test Condition
Appearance No abnormal exterior appearance 5g's for 20min., 12cycles each of 3 orientations,
. s WHtRASE2.5% or 0.250F, Use 8" 5" PCB0.031" Thick 7 secure points on/one long side
Cacpsﬂtance (Whichever is larger) and 2 secure points at comers of opposite sides, Parts mounted
ange o . N
cLassi| Within +10% within 2" from any secure point. Test from 10~~2000Hz.
c q Initial Measurement
apacitance > 30pF : Q >1,000 .
11 Vibration Q CLASS | <30pF : Q >400+20XC Perform a heat treatmentiat 150+ 0/—10TC for 1hr after
(C: Capacitance) soldering process. Andithen.let sit for 24+ 2hrs at room
Rated Voltage > 25V : 0,025 max temperature. Perferm the initial measurement.
Tand  |CLASSII > 16V : 0.035 max Final measurement
= 10V:0.05max *1) | Let measure Within 24hrs at room temperature after
R More than 10,0000 or 500Mq X uF test canclusion.
(Whichever is smaller) *1)
Appearance No abnormal exterior appearance Solder pot : 260+5TC, 10 +1sec.
. CLASS | Within + 2.5% or 0.25pF, Initial Measurement
Canf?Gtance (Whichever is larger) Perform a heat treatment at 150+ 0/—10C for 1hr after
ange
J CLASSII| Within +10% soldering process. And then let sit for 24+ 2hrs at room
] temperature. Perform the initial measurement.
. Capacitance = 30pF : Q >1,000 )
12 Rseslgtan'_cle tg) Q CLASS | < 30pF : Q >400+20xC Final Measurement
oderriea (C: Capacitance) Let sit for 24+ 2hrs at room temperature after test conclusion,
then measure.
Rated Voltage > 25V : 0.025 max
Tand  |CLASS I > 16V: 0035 max
=10V 0.05max *1)
R More than 10,000 Mq or 500Mo X yF
(Whichever is smaller) *1)
Appearance No abnormal exterior appearance —55CA+125C
. LS| Within = 2.5% or 0.250F, Note: Number of cycles required—300,
Cacpsﬂta“ce (Whichever is larger) Maximum transfer time—20 sec,
ange . o
CLASS 11| Within 10% Dwell time—15min. Air—Air
Capacitance > 30pF : Q> 1,000
13 |  Thermal Shock Q CLASS | < 30pF : Q=>400+20xC
(C : Capacitance)
Rated Voltage > 25V : 0.025 max
Tand  |CLASSII > 16V 0.035 max
> 10V: 0.05max *1)
R More than 10,000Mq or 500Mq X -
(Whichever is smaller) *1)
Appearance No abnormal exterior appearance AEC-Q200-002
| eass | Within£2.5% or 0,255 Inital Measurement
Cacpsatance (Whichever is larger) Perform a heat treatment at 150+ 0/—10C for 1hr after
ange . !
CLASSII| Within +10% soldering process. And then let sit for 24+ 2hrs at room
. temperature. Perform the initial measurement.
Capacitance >30pF : Q >1,000 Final measurement
14 ESD Q CLASS| <30pF : Q >400+20xC
(C : Capacitance) Perform a heat treatment at 150+ 0/—10T for 1hr after
soldering process. And then let sit for 24+ 2hrs at room
Rated Voltage > 25V : 0.025 max _—
Tand  |CLASS|f > 16V 0.035 max temperature. Perform the initial measurement.
> 10V : 0.05max *1)| Perform the initial measurement.
R More than 10,000Maor 500M X -
(Whichever is smaller) 1)

% *1) : Indicates typical speification. Please refer to individual specifications.
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No ltem Performance Test Condition
a) Preheat at 155C for 4 hrs, Immerse in solder for 5s at 235+5¢
15 Solderabilty 95% of the terfiinations is to be soldered | b) Steam aging for 8 hrs, Immerse in solder for 5s at 235+5C
evenly and continuously ©) Steam aging for 8 hrs, Immerse in solder for 120s at 260+5¢€
solder : a solution ethanol and rosin
Capacitance Within specified tolerance The Capacitance /D.F. should be measured at 25,
) *A capacitor prior to measuring the capacitance is heat
Capacitance > 30pF : Q= 1,000 treated at 150+ 0/~10C and mairitained in ambient air for
Q |ass| <30pF:Q>400420XC | 244 2hys,
(C: Capacitance) .
Class Capacitance Frequency \Virms
Rated Voltage > 25V : 0.025 max Class | 1000pFd 1 +10% 0.5~5Vms
Tand  |CLASSI > 16V:0.035 max s 1000pF 1° | TkE+10% | 1.0+02vims
=2 10v:005max  *1) Class I 1QF | TH£10% | 1.0£02Vims
+209 +
Class | Morethan 100000k00r 1,000k X | L— 1047 | 120Hz:£20% | 0520.TVims
16 Electrical (Whichever is smaller) Initial measurement
Charactérization | R@25¢ Perform.a heattreatment at 150+ 0/—10C for one hour after
More than 10,0000 or 5000 X 4F soldering process. And then let sit for 24+ 2hrs at room
CLASSII (Whichever is smaller) temperature. Perform the initial measurement.
More than 10,000 or 100 M X uF IR. should be measured with a DC voltage not exceeding
CLSSTI \Whichever is srallen Rated Voltage @25, @125 for 60~120sec.
R@125T
More than 1,000M0 or 100 X uF Dielectric Strength : 250% of the rated voltage for 1~-5 seconds
CLASSII (Whichever s smaller . The charge/discharge current is less than 50mA.
o No dielectric breakdown or mechanical
Dielectric Strength breakdown
Appearance No abnormal exterior appearance Bending to the limit for 60 seconds
Limit : Class | =3mm
Class I1—3mm
~ The figure indicates typical specification.
+5.09 -AtES e
CLASS | Wlth-m £5.0% or 0.5pF, Please refer to individual specifications
(Whichever is larger) Initi
17 Board Flex . nitial Measurement
Capacitance Perform a heat treatment at 150+ 0/—10T for 1hr after
Change soldering process. And then let sit for 24+ 2hrs at room
temperature. Perform the initial measurement.
CEASS 1| Within £10% Final measurement
Let measure within 24hrs at room temperature after test
conclusion.
Appearance No abnormal exterior appearance 18N, for 60 +1 sec.
*0603(1608) — 10N,
- 0402(1005) 2N
_ CLASS | Within £2.5% or 0.25pF, Initial Measurement
18 Terminal (Whichever is larger) Perform a heat treatment at 150+ 0/—10°C for 1hr after
Strength(SMD) | Capacitance soldering processAnd then let sit for 24+ 2hrs at room
Change temperature. Rerform the initial measurement.
. Final measurement
CLASSII| Within +10% Let meastire within 24hrs at room temperature after test
conclusion,
Destruction value should be exceed Bean'speed
Chip Length <2.5mn Chip Length < 2.5mm, 0.5+0.05mm/sec
a) Chip Thickness > 0.5 mm : 20N Chip Length = 3.2mm, 2.54-0.25mm/5ec
19 Beam Load b) Chip Thickness< 0.5mm : 8N
Chip Length > 3.2mm
a) Chip Thickness >1.25m%54.5N
b) Chip Thickness< 1.25mm,15N
. _|CLASS || 0+30ppm/C
Capacitance PP Step Temperature(T)
Change 1 25+2
. CLASS 11| Within +45% —
20 Tceigggstr:fr: : 2 Min. Operating Temp. 42
- Temperature . 3 25%2
. |CLASS || 0+30ppn/C =
Characterstics | Coefficent pp 4 Max. Operating Temp. +2
Capacitance Within+0.2% or 0.05pF, > 25+2
. CLASS | X )
Drift (Whichever is larger)

% *1) : Indicates typical specification. Please refer to individual specifications.

*If you want more detaied| imformation, Please Visit Samsung Electro-mechanics website ( www.semlcr.com )
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N\ & Unit; inch(mm)
% Symbol
A B w F E P1 P2 PO D t
Type
0504 13 1.7
(1410) +02 +02
0603 0306 1.1 19
| (1608) (0816) | +02 | =02 80 35 175 40 20 40 @15 | 1.1
Dimension 0805 0508 16 24 +0.3 +0.05 +0.1 +0.1 +0.05 +0.1 +01/-0 | Below
(2012) (1220) | +0.2 +0.2
1206 0612 2.0 36
(3216) (1632) | +0.2 ﬁ
I Cardboard Paper T(\e m) §
N Feeding Hole
\\\ Chip inserting Hole
D

4,

. | w
I Cooioo000m00
b - \ \
ot PO R P],LO‘
)
A
R ‘3\ Unit: inch(mm)
Symbol \‘\
A B w VY E P1 P2 PO D t
Type A

01005 | 025 | 045 -QV 025
0402) | +002 | +0.02 <\ +0.02

0201 038 | 068 | 037

(0603) | +003 | +003 +0.03
Dirension @ 80 | 35 | 175 | 20 | 20 | 40 | 913 oy
0402 e | £03 | +005 | +01 | +005 | 005 | 01 | “ops | +005

+

(1005 | +005 | +005 060
+0.05

0204 0.62 112 037

+005 | +005
05100 | /= 010 | /~010 +0.03
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! \ Part Numbering
o F}B [ O B | R DY e
| Lo L) L] L) (L | &
»
|- & 2 i Standard &
10 High Capacitors
&" Unit: inch(mm)
I ~ :
A B w F E P1 P2 PO D t1 10 Super Small Size
= Capacitors
01005 0.25 0.45 40 18 09 1.0 1.0 20 708 0.25 0.5
{\* (0402) +002 | £002 | 005 | £002 | £005 | +0.02 | +002 [+004 | +0.04 |+002 | max
o 0603 105 | 19

Capacitors

'\\ (1608) | +015 | +0.15
N 0805 145 | 23
: Jox Q012 | +02 | +02| g5 | 35 40 59

1206 19 35| +03 | 4005 +0.1 max
(3216) +02 | +02

’ 1210 28 36
(3225) +02 | +02°

1808 23 )
(4520) +02 @ ) é;:z: i:z?se
Dimension | 1812 36 N49| 120 | 560 | 175 | 80 | 20| 40 | 915 38 | 06 :
(4532) | 02NN £02| 403 | 4005 | 401 | +01 | 4005 | +01 | 0V | max | pelow
220 | 62 -003
(5750) \\_0 +02 Low ESL
o6 112 Capacitors
020 : :
5 +005 | +0.05
( /~010 | —/0.10
06 1.1 19 Reliability Test
0816) | +02 | +02| 08 35 40 25 < Condition
W +03 | £0.05 +0.1 max
] N
1220 +0. +0.
0612 20 36 <~ Premium Capacitors
(1632) +02 | +02 O }‘fpr ;l\ilcl;%rgr?stwe

I Peeling off of Cover Tape ) QQ’

* 10 g.f < Peel off force <70 g f \\\

0
@ Cover Tape's Pulling Strength
A /
Am(m/ min
Paper or Plastic Tape

a )

Application Manual
for Surface Mounting
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I Taping Size
Loading Section
‘ Empty Section 200mm ‘ Packed Part ‘ Empty Section 280mm ‘ 240mm ‘
\ \ \ [ —
o o o o oo o o o o q
O 0O o \ O O 'E
END Start
* The chip is only use for identifying the label and packaged products.
Please don't use the chip.
Unit: kpcs
Quantity & Packing Code
. Cardboard Paper Type Embossed Plastic Type
Size T code
C 8 H o D L E G F S
(7"reel) | (7"reel) | (7"reel) | (10"reel) | (13"reel) | (13"reel) | (7"reel) | (7"reel) | (13"reel) | (10"reel)
01005(0402) 2 20 - - - 100 50 50 - - -
0201(0603) 3 10 — 15 30 50 - - - - -
3 10 - 15 30 50 - - - - -
0402(1005)
5 10 8 15 30 50 40 - - - -
0504(1410) 8 4 £ - 10 10 15 - - - S
0603(1608) | > 4 A - 10 10 - - - - -
8 4 - - 10 10 15 3 - - -
0604(1610) D 5 - - - - - 3 - 10 6
A 4 — - 10 10 15 - - - -
0805(2012) G
E,F,Q - - - - - - 2 3 10 6
C 4 - - 10 10 15 - - - -
1206(3216) “E,F,P - - - - - - 2 3 10 6
H - - - - - - 2 - 8 4
9,0,C,0| - - - - - - 2 - 10 -
E,F,M - - - - - » 2 - 10 -
H,T - - - - - - 2 - 8 4
1210(3225)
U - - - - - - 2 - 4 -
Y - - - N ~ - 1 - 4 -
S - - - - - - 2 - 8 -
1808(4520)|  F - - - N — - 2 — - -
18124s32) | P T N N C N N ! - 4 -
L) - - - - - - - - 2 -
222055750)| H,1,) - - X - - - - - 2 -
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Unit: mm
Symbol Tape Width A B C D
7" Redl 8mm #180+0~3 | @60+1.0 @#13+03 4402
12mm #180+0~3 | @60+1/~0 | @#13+03 4+0.2
10" Red 8mm #258+0~3 | #80+1~0 | @13+03 4+02
12mm #258+0~3 | #80+1~0 | @13%03 4+02
3 e 8mm @330+20 | @80+10 | @13%03 402
e 12mm | #330+20 | @80+10 | F13%03 4+02
Symbol Tape Width E w t
7" Reel 8mm 20+0.5 9405 12402
12mm 20+0.5 13+05 12402
10" Redl 8mm 20405 9+05 1.8+0.2
e 12mm 20405 13+05 18+02
3 e 8mm 20+05 9+05 22402
e 12mm 2.0+05 13405 22+02
I Bulk Case Packaging
* Bulk case packaging can reduce the stock space and transportation costs.
* The bulk feeding system can increase the productivity.
* It can eliminate the components loss.
i L
c—l tﬁ
D"
—E
— \ o
\
P G
...... 7 |1H
L S
Unit: mm
Symbol T C D E
Dimension 6.8+0.1 8.8+0.1 12+0.1 1.5+0.1/-0 2+0/-0.1 3.04+0.2/-0
Symbol F w G H L I
Dimension 3154+0.2/~0 36+0/-0.2 194+0.35 74035 110+0.7 54+0.35
* QUANTITY Unit: inch(mm) and pcs
. 0805(2012)
Size 0402(1005) 0603(1608)
T<0.85mm T>1.0mm
Quantity 50,000 10,000 or 15,000 10,000 5,000
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I 1.Storage of products

1-1. Storage Environment

Tape packing materials are designed to withstand long-term storage, but they will degrade more rapidly in the preseficelof high
temperature or high humidity, Therefore, the products must be stored in an ambient 5~40C with a relative humidity,0f 20~70%.
Allowable storage period is within 6 months from the outgoing date of delivery.

1-2. Corrosive Gases
Since sulfur and chlorine may degrade the solderability of the end termination, it is important to storeithe,capacitors in an
environment free of these gases

1-3. Temperature Fluctuations
Since dew condensation may occur by the differences in temperature when the products,are taken out of storage, it is
important to maintain a temperature-controlled environment.

I 24)esign of Solder Land Pattern

When designing printed circuit boards, the shape and size of the solder lands must allow for the proper amount of solder on
the capacitor. The amount of solder at the end terminations has a direct effect on the

probability that the chip will crack. The greater amount of solder, the larger amount of stress on the chip, and the more likely
that it will break. Use the following illustrations as guidelines for proper Solder land design.

Recommendation of solder Land Shape and Size

Solder Resist - T Solder Resist
] w -t ] DL
Solder !
Land 2/3W<b<W 2/3T<a<T

I 3.Adhesives
MLCCs generally requiresthe use of an adhesive to position the chips to the circuit board prior to soldering.

3-1. Requirements for Adhesives

They must have enough adhesion so that the chips will not fall off or move during the handling of the circuit board.
They must/maintain their adhesive strength when exposed to soldering temperatures.

They should*not spread or run when applied to the circuit board.

They sheuld have a long pot life.

They should harden quickly.

They should not corrode the circuit board or chip material.

They should be a good insulator.

They should be non-toxic, and not produce harmful gases, nor be harmful when‘touched.

3-2. Application Method
It is important to use the proper amount of adhesive. Too little will cause poor adhesion to the circuit board, and too much may
strain theconductor pattern, thereby causing defective soldering. The fellowing illustrations show the proper quantity of adhesive.

Land . SolderaReS|st ‘b Unit rom
——\.—.A | }/ﬁj ””” - Type 21 31
PCB a 0.2min 0.2min
— 7 Y L b 70~100 um 70~100um
*‘c s "C‘* c >0 >0

3-3. Adhesive hardening Characteristics

To prevent oxidation of the terminations, the adhesive must harden at 160T or less, within 2 minutes or less.
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I 4. Mounting

4-1. Mounting Head Pressure
Excessive pressure will cause chip capacitors to crack. The re between nozzle and chip capacitor will be 300g maximum during moufting.
4-2. Bending Stress Q
Bending of printed circuit board by mounting head when double-sided circuit boards are used, chip capacitors first are mounted an@d%red onto
one side of the board. When the capacitors are mounted onto the other side, it is important to support the board as shown in‘the"illustration.
If the circuit board is not supported, it may bend, causing the already-installed capacitors to crack. \\
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Part Numbering

v
l nozzle @0 System
L
Standard &
i force High Capacitors
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A (N1 Super Small Size
Capacitors

support pin 7
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e,
-

High-Q
Capacitors

I 5. Flux

Although highly-activated flux gives better solderability, substances which increase activity may also degrade the insulation of the chip
capactiors, To avoid such degradation, it is reco nded that a mildly activated rosin flux ( less than 0.2% chlorine ) be used

O

Array Type
Capacitors

I 6. Soldering < 00

\J itor comes into direct contact with melted solder during soldering, it is exposed to potentially mechanical
mperature change. The capacitor may also be subject to silver migration, and to contamination by the flux.

Low ESL
Capacitors

Since a multilayer ceramic
stress caused by the s

L

Because of these fa dering technique is critical.
. Reliability Test
6-1. Solderi hods Condition
Method Classiﬁc%
\ Premium Capacitors
<D + Infrared rays for Automotive
- Overall heating () * Hot plate Applications
. - VPS (Vapor phase)
Reflow slodering NN .
. . Packaging
\\\) " Alr heater ( Specification
* Local h N " Laser
‘3 - Light beam
ON
. le wave
Flow slodering Double wave <-

6-2. Soldering Profile
To avoid the crack problem by sudden temper ange, follow the temperature profile in the adjacent graph.
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6-2-1 Pb-Free (Sn 100%) Plating

= REFLOW SOLDERING
Soldering ‘ 260+0/-5C
Temp.(C) Pre-heating 10'sec. max.
Gradual Cooling
o b Ntear
10 0o /
150G fremeeeeeeees; 1
® ® Time(sec)
SolderingTemp. Pre-heating Time Soldering Time
(t) (@, sec) (@, sec)
260+0/-5T 60~120 60~150
= FLOW SOLDERING
Pre-heating 260+3C
p 5 sec. max.
Sodering 9| T
Temp () | | Gradual Cooling
in the air
Pre-heating
Temp(C) |/
@ ® ® " Time(sec.)
\ Soldering Temp. Pre-heatingTime SolderingTime
T
AT(e) (©) (D+@, sec) (©) sec)
<150
+ > <
(1206 and below size) 26043 =120 <3

»SOLDER IRON(Hand Soldering)

Variationof | Soldering | «Presheating Soldering Cooling Condition Of_ Iron Faciities :
Temp(C) Temp(C) Time(sec) Time(sec.) Time(sec.) Wattage Tip Soldering
Diameter Time
AT<130  |300410C max. > 60 sec. < 4sec. - 20W max. 3mm max. 4 sec max.

% Caution - Iron tip should not contact with ceramic body directly
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6-3. Manual Soldering
Manual soldering can pose a great risk of creating thermal cracks in ¢
terminations, and operator s carelessness may cause the tip of t
Therefore the soldering iron must be handled carefully, and d
control of the tip.

ring iron to come into direct contact with the ceramic body of the capacito
tion must be paid to the selection of the soldering iron tip and to tempe@

©
>

pacitors. The hot soldering iron tip comes into direct contact with the er@

*
6-4. Amount of Solder
N .
®~ Part Numbering
System
Cracks tend to
Too much Solder ﬁ—ﬁ\ due to large @
-
N St_ar}\]dard &
Iding force may cause High Capacitors
ot enough solder ,I | L connections or
taching of the capacitor

Super Small Size
()\/ Capacitors

Cooling
tural cooling using air is recommended. If the chips are dipped into solvent for cleaning, the temperature difference (AT) must be less than 100C

High-Q <\
\\ 6-6. Cleaning Capacitors(b'\\\

If rosin flux is used, cleaning usually is unnecessary. When strongly activated flux is used, chlorine in the flux may dissolve into some types of dleaning
@ fluids, thereby affecting the chip capacitors. This means that the cleaning fluid must be carefully selected, and should always be new. ’Q
gh

edin-Hi
N & abe Capacitors
O $ Array Type

Capacitors

I 7. Notes for Separwultlple Shared PC Boards
A multi-PC board is sepa many individual circuit boards after soldering has been completed. If the board is bent or distorted ow E-S :

at the time of sepa% s may occur in the chip capacitors. Carefully choose a separation method that minimizes the bending Capacitors

of the circuit board

. Reliability Test
Condition

@ Premium Capacitors

o for Automotive
0 Applications

Packaging

\ Specification
&\

& e

78
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/\ Attention

1. This catalogue is valid only to the products purchased either from us or through our official distri-
butors.

2. Product specifications included in this catalogue are effective as of Nov 1,.2Q15.
Please be advised that they are standard product specifications for referenegronly.
We may change, modify or discontinue the product specifications without notice at any time.
So, you need to approve the product specifications before placing,anvorder. Should you have any
question regarding our product specifications, please contact oursales personnel or application
engineers.

3»We may modify or cease to produce the products listed in this catalogue without notice. Should
you have any question, please contact our sales personnel or application engineers.

4. Without obtaining our permission, you should not be allowed to reproduce, copy, use or transfer
any content or information contained this catalogue in any manner whatsoever for any purpose.

5. In no event, will we be responsible for any claim, dispute, damage or liability whatsoever arising

from, relating to or in connection with your misuse of the products or/and information included in
this catalogue.
We will also not assume.any responsibilities whatsoever for any claim, dispute, damage or liability
with regards to the intellectual property rights or other related rights of ours or any third party as-
sociated with your use of our products and/or information contained in this catalogue. Weexpres-
sly disclaim that ho license is granted regarding the aforementioned rights.

6. Please ngte that the products in this catalogue are not designed or intended to use for the appoli-
catigns,set forth below. So, if you intend to use the products in this catalogue for the applications
listed below,you should contact our sales personnel or application engineers before using.

Please be aware that any misuse of the products deviating from product specifications or informa-
tion provided in this catalogue may cause a serious property damage or a personal injury.

(D Aerospace/Aviation equipment

@ Transportation equipment (vehicles, trains, ships, etc)

(® Medical equipment

@ Military equipment

® Disaster prevention/crime prevention equipment

® Any other applications with the same as‘arjsimilar complexity or reliability to the applications set
forth above.
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Quality System Certification status for.each factory site

R

Certification Suwon Busan Calamba Tianjin Binhai
(Korea) (Korea) (Philippines) (China) (China)
BSI BSI BSI BSI BSI
ISO/TS 16349 | 1591430-000 | T591430-001 | TS91430-005 | T591430%007 | TS 91430- 007
Date 2013-10-25 2013-08-08 2012-08-03 2011-11-29 2011-11-29
Validity ~2016-10-24 ~2016-08-07 ~2015-08-02 ~2014-11-28 ~2014-11-28
1SO 14001 BSI BSI BSI BSI BSI
EMS 599427 EMS 599427 EMS.77354 EMS 585363 EMS 585363
Date 2013-06-25 2013-06-25 2012-07-13 2012-04-17 2012-04-17
Validity ~2016-06-24 ~2016-06-24 ~2015-07-12 ~2015-04-16 ~2015-04-16
BSI BSI BSI BSI BSI
OHSAS 18001 | ops 599428 OHS 599428 OHS 568723 | OHS585364 | OHS 585364
Date 2013-06-25 2013-06-25 2013-10-14 2012-04-17 2012-04-17
Validity ~2016-06-24 ~2016-06-24 ~2016-10-13 ~2015-04-16 ~2015-04-16
Sony Green Partner 2012-06-01 2012-06-01 2012-06-01 2012-06-01 2012-06-01
Date £2014-05-31 ~2014-05-31 ~2014-05-31 ~2014-05-31 ~2014-05-31
Validity
QC 060000 UL UL UL UL UL
KR-HSPM-1011 | KR-HSPM-1012 | PI-HSPM-1001 | PRC-HSPM-1767 | PRC-HSPM-1767-2
Date 2013-06-17 2013-06-27 2013-06-27 2013-07-08 2013-07-08
Validity ~2016-07-01 ~2016-07-19 ~2016-07-04 ~2016-07-26 ~2016-07-26






