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Part Numbering System

General Capacitors

High Capacitance Capacitors

Super Small Size Capacitors

Medium-High Voltage Capacitors

Array Type Capacitors

Low ESL Capacitors

Reliability Test Condition

We declare that all our MLCCs are produced in accordance Premium Capacitors for Automotive Applications
with EU ROHS and REACH Directive.
1. RoHS Compliance and restriction of Br Packaging Specification

The following restricted materials are not used in packaging materials as well as products in compliance with the law and restriction.
- Cd, Pb, Hg, Cr6+, As, Br and the compounds, PCB, ashestos

2. No use of materials breaking Ozone layer Application Manual for Surface Mounting
The following ODS materials are not used in our fabrication process.
- ODS material : Freon, Haron, 1-1-1 TCE, CCl4, HCFC

If you want more detailed Information,Please Visit Samsung Electro-mechanics Website
[http:/Avwww.semlcr.com]

Please, see the last page of this catalog for our environ mental certification list.



SAMSUNG
ELECTRO-MECHANICS

CcL 10 A 106 M P 8 N N N C Class | (Temperature Compensation)
Symbol EIA Code Operation Temperature Range(% Temperature Coefficient Ran m/¢
1 2 3 4 5 6 7 8 9 10 1 Y pe pe gelc) | Tempe gelppm/C)
‘ C C0G 55~ +125 030
1. SERIES CODE
CL=Multi layer Ceramic Capacitors * . . .
Class | (High Dielectric Constant)
2. SIZE CODE — inch(mm) . . .
02-01005(0402) 21-08052012) 43=18124532) Symbol EIA Code Operation Temperature Range(‘C) Capacitance Change(A\C %)
03=0201(0603)  31=1206(3216)  55=2220(5750) £ +
05=0402(1005)  32=1210(3225) A R H~+8 15
10=0603(1608)  42=1808(4520) B X7R -55~+125 +15 General
3. DIELECTRIC CODE F Y5V 30~+85 -82~+22 :
E'aé;GI : XSCF:aSi Hst Y X75 55~+125 +
- B=XTR  X=X6S Z X7 55~+125 -33~+22 High c.apadtance
Y =X7S  Z=XTT Capacitors
*Kk * %
4. CAPACITANCE CODE Series | TC Capacitance Step Suer Small Si
Capacitance expressed in pF. 2 significant digits plus number of zeros. e IZE
example) 106=10x 10°=10000000pF E3 | Y5V 1.0 2.2 47 Capacitors
For Values < 10pf, Letter R denotes decimal point X5R
example) TR5=1.5pF X7R
5. TOLERANCE CODE E6 | X65 1.0 15 22 33 47 6.8 Medium-High
B=T01pf  F=T1pf, 1% K=+10% Voltage Capaitors
C=1025F G=£2% M=:£20% X75
D=+050F  J=%5% Z =+80/-20% X7T
*For Values < 10pF, F==1pf E12 | COG 1.0 12 15 18 2.2 2.7 33 39 47 5.6 6.8 8.2
Values > 10pF, F=+1% | | | | Array Type
Capacitors
6. RATED VOLTAGE CODE -
R=4V 0O=16V  B=50V E=250V  H=630V K=3000V - -
Q=63V A=25V  C=100V  F=350V  |=1000V Size Code Thickness(mm) Spec(mm) Size Code Thickness(mm) Spec(mm) Low ESL
P=10V  L=35V D=200vV  G=500V  J=2000V — - s
exx 01005(0402) 2 0.20 +0.02 C 0.85 +0.10 Capacitors
7. THICKNESS CODE 0201(0603) 3 0.30 +0.03 9 0.90 +0.10*
2=020mm A=065mm F =125m L =320mm S =1.35mm 0402(1005) 3 0.30 +0.03* F 1.25 +0.20 o
3=030mm C=085m H=160m M=115m U =1.80mm 5 0.50 +0.05 S 135 +0.15 Reliability Test
5 = 0.50mm D=100mm 1 =200mm P =1.15mm V =2.50mm . 1210(3225) Condition
3 =0:80mm E=110mm J =250m Q=125mm Y =1.25mm 0603(1608) 5 0.50 +0.0/-0.1 H 1.60 +0.20
9 =0.90mm 8 0.80 +0.10 U 1.80 +0.20*
8.INNER ELECTRODE /TERMINATION / PLATING CODE A 0.65 010 | 2.00 020 T
= Normal Product g/ Nibarrier/sn (] f Aut t
N = Normal Product Ni / Cu /Ni barrier / Sn 100% C 0.85 +0.10 J 2.50 +0.20 :r:plilcla ‘t)ir::slve
G=Normal Product Cu/Cu/Nibarrier / Sn 100% C 0.85 +0.10* V 2.50 +0.30
L =Low profile Ni/ Cu/Ni barrier/ Sn 100% 0805(2012) v 115 010 E 125 020
S=Nomal Product Ni/Cu/Soft termination /Ni barrier /Sn100% : i : .
F 1.25 +0.10 1808(4520) H 1.60 +0.20 Packaging
3. PRODULT CODE Size tol Q 1.25 +0.15 | 2.00 +0.20 Specification
- *Size tolerance
\=homa oo Y 125 +0.20 F 125 +0.20
A= Array(2-element) Cod 01005(0402)| 0201(0603) | 0402(1005) | 0603(1608) | 0805(2012) | 1206(3216) T T
B = Array(4-element) oSe 003 008 007 007 1030 S 085 015 H 1.60 020 Application Manual
= - 1. =b. 1. =Y. + +
- EECC BERE AR C 0.85 +0.10* 1812(4532) | 2.00 +0.20 forSurface Mounting
- R +0.07 +0.09 +0.15 +0.20 +0.20 E 1.10 +0.15 J 2.50 +0.20
U +0.09 JIFO.ZO +0.25 +0.30 E 1.10 +0.10* L 3.20 +0.30
+ +
é iggg +0.30 1206(3216) P 1.15 +0.10* H 1.60 +0.20
10. CONTROL CODE M 1.15 +0.15 2220(5750) | 2.00 +0.20
N = Reserved for future use F 1.25 +0.15 J 2.50 £0.20
H 1.60 +0.20 L 3.00 +0.30
11. PACKAGING CODE . . — ™ ,
B =Buk 0= Cardooard Tape, 10" Reel E=Embossed Type, 7" Reel ® « Mark is only applicable to “L"code, 12" code in part number.
P =Bulk Case D = Cardboard Tape, 13”Reel(10,000ea) ~ G=Embossed Type, 7”Reel(3,000ea) ® Please discuss with sales person with regard to Pd products.
C= Cardoboard 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
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| Feature | General Capacitors Table (C0G)

% Q Q » Wide selection of size : from 0402 to 2220 Capaditance
« Highly reliable tolerance and high speed automatic chip placement on PCBs
* Wide capacitance range Size(mm) | Vr(V) ok nF
Q Q Q - * Wide temperature compensation and voltage range 05 1 10 22 47 100 220330 470 560| 1 22 33 47 68 10 22 27 33 47 68 100 120 150
- ﬁ - from COG to Y5V and from 6.3V to 50V ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! L
+ Highly reliable performance 25

* Highly resistant termination metal 0402(1005) Part Numbering
N System
+ Tape & reel for surface mount assembly
o 25 _
| Application 060301608
» HHP, DSC, DVC, LCD, TV, Memory Module, PDA, Game Machine 0 I
* Tuner (Product code C is suitable.) oc _
0805(2012) i _
| structure and Dimensions e High Capacitance
Capacitors
| = 16 .
10s3216) | 25 R R R R

Super Small Size

LR B

/ 50 Capacitors
T W
- 12103225) | 50 0000 T N T T O O O T
BW Medium-High
Dimension(mm) 25 - Voltage Capacitors
Size Code EIA Code - 1812(4532)
L w T Thickness Code BW 50 TN TR T T U S U S
05 0402 1.00£0.05 0.50£0.05 0.50+0.05 5 0.25£0.10
N ocs 160010 | 0.80+0.10 | 0.50+0.0/-0.1(x) 5 0305020 22065750 | 50 BF Boi e
1.60+0.10 0.80+0.10 0.80*0.10 8 T s For parts of higher capacitance than those above listed, refer to the product lineup of 'High Capacitance' subcategory.
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 LowElSL
21 0805 2.00+0.10 1.25£0.10 1.25£0.10 F 0.5+0.2/-0.3 Capacitors
2.00£0.15 1.25£0.15 1.25£0.15 Q
2.00%+0.20 1.25£0.20 1.25%0.20 Y -
3207020 | 1.6070.20 | 0.60+0.10(+) 6 Ez'm::: et
3.20%+0.15 1.60£0.15 0.85%0.15 C
N 1206 3.20+0.20 1.60+0.20 0.85+0.10(%) C 0.50-0.30 . .
3.20+0.20 1602020 | 1.15+0.10(+) p Bt Premium Capacitors
320015 | 1.60+0.15 125+0.15 F ?;,,“,ig‘;;‘:;”e
3.20%0.20 1.60£0.20 1.60£0.20 H
3.20£0.30 2.50%+0.20 0.85%0.10(*) C
3.20£0.30 2.50£020 | 0.90%0.10(x) 9 Packaging
3.20+0.30 2.50+0.20 1.60£0.20 H Specification
32 1210 3.20%0.30 2.50£0.20 1.80£0.20(*) U 0.60£0.30
3.20£0.30 2.50+0.20 2.00£0.20 | A el
3.20£0.30 2.50£0.20 2.50£0.20 J for Surface Mounting
3.20%0.40 2.50%£0.30 2.50£0.30 V
4.50+0.40 2.00£0.20 1.25£0.20 F
42 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 5.70%£0.40 5.0010.40 3.20£0.30 L 100030

= s« Mark is only applicable to “L” code , 12 code in part number.
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| General Capacitors Table (X5R)

Size(mm)

Vr(V)

Capacitance (uF)

o
PN

0.22 0.47

N

22 47

d
o
N
N
~
ps}

100

0402(1005)

0603(1608)

25

50

0805(2012)

1206(3216)

25

50

1210(3225)

6.3

25

|
[

s For parts of higher capacitance than those above listed, refer to the product lineup of 'High Capacitance' subcategory.

SAMSUNG
ELECTRO-MECHANICS

| General Capacitors Table -Low Profile (X5R)

N Tmx o Capacitance (uF)
(mm) 1 22 47 10 2 47
| |
63  [IIIXESIIN
oozio0s) | 033 | 10 G Fart Numbering
6 | — System
63 _
10 _ -
0603(1608) | 0.5
16 _
25 _ High Capacitance
Capacitors
o [
07 16 _ Super Small Size
o S
0s052012) | 085 25 ] A
s I I N | Votage Cpacors
0.95 6.3 L amael0)
10 e orray Type
Capacitors
16 ]
25 e Low EsL
Capacitors
07 10 I
63 I Reliability Test
10 I B condition
1206(3216)
16 N R S
0.95 Premium Capacitors
2 o hopltis
Applications
50  (max=1.0)  (max=1.0)
100 _ Packaging
Specification
0.95 16 I
12103225) 25 I Application Manual
20 = _ for Surface Mounting
50 I

s For parts of higher capacitance than those above listed, refer to the product lineup of 'High Capacitance' subcategory.
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| General Capacitors Table (X65) | General Capacitors Table (X7R)
Capacitance (uF) Capacitance (uF)
Size(mm) Vr(V) Size(mm) Vr(V)
0.1 022 047 1 22 47 10 22 47 100 0.1 022 047 1 22 47 10 22 47 100
l l l l l l l l l
n o> I
g acziions)| 10 | S
Part Numbering
o | | — Sytem
. -
63 _ 10 _ (-
0603(1608) | 10 _ 0603(1608) | 16 _
s - High Capctance
Capacitors
> 5o |-
4 _ 63 _ Super SmallSize
63 _ 10 _ S
0805(2012) | 10 _ 16 _ P
0805(2012) Medium-Hig
16 _ 25 _- (VoltageCapacitors
25 _ 35 _
63 — 50 — Array Type
Capacitors
10 _ 63 _
1206(3216)
16 — 10 _ Low ESL
Capacitors
2 _ 16 _
1206(3216)
63 — 25 _ Reliabilty Test
Condition
12106225 | 1° — 35 _ (
16 _ 50 _ . .
Premium Capacitors
for Automotive
2 _ 63 —- pubaei
s For parts of higher capacitance than those above listed, refer to the product lineup of High Capacitance' subcategory. 10 —
eeipy——————— Packaging
Specification
2 _
50 _ (Appncation Manua

s For parts of higher capacitance than those above listed, refer to the product lineup of "High Capacitance' subcategory. for Surface Mounting

11
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| General Capacitors Table (Y5V)

Size(mm)

Capacitance (yF)

22 47

10

22

47

0402(1005)

0603(1608)

25

50

0805(2012)

6.3

1206(3216)

25

50

1210(3225)

6.3

25

35

50

s For parts of higher capacitance than those above listed, refer to the product lineup of 'High Capacitance' subcategory.

| Product Lineup (General Capacitors-C0G)

SAMSUNG

ELECTRO-MECHANICS

Rated

CSEBIE

Part Number Size LxW Capacitance Voltage Capacitance Thickness
(mm) (vdo Tolerance Max. (mm)

1 | CLO5COR5CB5NNN O 0.5pF 50 +0.25pF 0.55
2 | CLO5CR75CB5NNN O 0.75pF 50 +0.25pF 0.55
3 | CLO5COT0CB5NNN O 1.0pF 50 +0.25pF 0.55
4 | CLOSCTR2CB5SNNN O 1.20F 50 +0.25pF 0.55 Part Numbering
5 | CLOSC1RSCBSNNN O 1.50F 50 +0.250F 0.55 AR
6 | CLOSCTR8CB5NNN O 1.8¢F 50 +0.25pF 0.55
7 | CLO5C020CB5NNN O 2.0pF 50 +0.25pF 0.55
8 | CLO5C2R2CB5NNN O 2.20F 50 +0.25pF 0.55 (-
9 | CLO5C2R4CB5NNN O 2.40F 50 +0.25pF 0.55
10 | CLO5C2R5CB5NNN O 2.50F 50 +0.25pF 0.55
11 | CLOSC2R7CB5NNN O 2.7pF 50 +0.25pF 0.55 < High Capacitance
12 | CLO5CO30CB5NNN O 3.0pF 50 +0.25pF 0.55 Capacitors
13 | CLO5SC3R3CB5NNN O 3.3pF 50 +0.25pF 0.55
14 | CLOSC3R5CB5NNN O 3.5pF 50 +0.25pF 0.55
15 | CLO5C3R6CBSNNN O 3.6pF 50 +0.25pF 0.55 Super Small Size
16 | CLO5C3RICBSNNN O 3.99F 50 +0.250F 0.55 ( Sl
17 | CLO5CO40CB5NNN O 4.0pF 50 +0.25pF 0.55
18 | CLOSC4R3CB5NNN O 4.3pF 50 +0.25pF 0.55 Vet High
19 | CLO5SC4R7CB5NNN O 4.7pF 50 +0.25pF 0.55 Voltage Capaitors
20 | CLO5C050DB5NNN O 5.0pF 50 +0.50F 0.55
21 | CLO5C5R6DB5NNN O 5.6pF 50 +0.50F 0.55
22 | CLO5C060DB5NNN O 6.0pF 50 +0.50F 0.55 < Array Type
23 | CLO5C6R2DB5NNN O 6.20F 50 +0.50F 0.55 Capaditors
24 | CLO5C6R8DB5NNN O 6.8pF 50 +0.50F 0.55
25 | CLO5C070DB5NNN O L00X050 7.0pF 50 +0.50F 0.55
26 | CLO5C080DB5NNN O Rtk 8.0pF 50 +0.50F 0.55 < Low ESL
27 | CLO5C8R2DBSNNN O 8.20F 50 +0.5pF 0.55 Capacitors
28 | CLO5C090DB5NNN O 9.0pF 50 +0.50F 0.55
29 | CLOSCORTDB5NNN O 9.1pF 50 +0.50F 0.55 -
30 | CLO5C100JB5NNN O 1007 50 +5% 0.5 ( Eﬁ'{'\fﬁ:ﬁ“ﬂ
31 | CLO5C110JB5NNN O 1F 50 +5% 0.55
32 | CLO5C120JB5NNN O 120F 50 +5% 0.55
33 | CLO5C130JB5NNN O 13pF 50 +5% 0.55 Premium Capacitors
34 | CLO5C150JB5NNN O 15pF 50 +5% 0.55 f;‘f"g‘t’ifg::“’e
35 | CLO5C160JB5NNN O 16pF 50 +5% 0.55
36 | CLO5C180JB5NNN O 18pF 50 +5% 0.55
37 | CLO5C200JB5NNN O 20pF 50 +5% 0.55 Packaging
38 | CLO5C220JASNNN O 220F 25 +5% 0.55 Specification
39 | CLO5C220JB5NNN O 220F 50 +5% 0.55
40 | CLO5C240JB5NNN O 240F 50 +5% 0.55
41 | CLO5C270JB5NNN O 275F 50 +5% 0.55 Application Manual
42 | CLOSC270JA5NNN O 270F 25 5% 055 e,
43 | CLO5C300JB5NNN O 30pF 50 +5% 0.55
44 | CLO5C330JB5NNN O 33pF 50 +5% 0.55
45 | CLO5C360JB5NNN O 36pF 50 +5% 0.55
46 | CLO5C390JB5NNN O 39pF 50 +5% 0.55
47 | CLO5C430JB5NNN O 43F 50 +5% 0.55
48 | CLO5C470JB5NNN O 474F 50 +5% 0.55
49 | CLO5C510JB5NNN O 51pF 50 +5% 0.55
50 | CLO5C560JB5NNN O 56pF 50 +5% 0.55

s Omark means packaging code. If you want to learn the code or quantity in detail, please see p80.

s For parts of higher capacitance than those above listed, refer to the product lineup of 'High Capacitance' subcategory.
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| Product Lineup (General Capacitors-C0G) | Product Lineup (General Capacitors-C0G)
. Rated . . . Rated . .
Part Number Slz(;l;nx)w Capacitance Voltage C.?glae crl‘:zrc\;e ,\;gf_k("n?,s:) Part Number S'z(?nl;rf)w Capacitance Voltage C?EIae t:;zrc\;e Jlgl)f.k(n;:)
(vVdc) (Vdc)
51 | CLO5C620JB5NNN O 62F 50 +5% 0.55 30 | CL10CO90DBSNNN O 9.0pF 50 +0.5pF 0.90
52 | CLO5C680JB5NNN O 68F 50 +5% 0.55 31 | CLT0COR1DBSNNN O 9.15F 50 +0.5pF 0.90
53 | CLOSC750JB5NNN O 750F 50 +5% 0.55 32 | CL10C100JB8NNN O 100F 50 +5% 0.90
54 | CLO5C820JB5NNN O 82F 50 +5% 0.55 33 | CL10C110JBSNNN O 119F 50 +5% 0.90 Part Numbering
55 | CLOSC910JB5NNN O 91F 50 +5% 0.55 34 | CL10C120JB8NNN O 120 50 +5% 0.90 System
56 | CLOSC101JB5NNN O 100pF 50 +5% 0.55 35 | CL10C130JB8NNN O 130F 50 +5% 0.90
57 | CLOSC121JB5NNN O 120pF 50 +5% 0.55 36 | CL10C140JB8NNN O 140F 50 +5% 0.90
58 | CLOSC151JB5NNN O 150pF 50 +5% 0.55 37 | CL10C150JB8NNN O 150F 50 +5% 0.90 -
59 | CLOSC181JB5NNN O 180pF 50 +5% 0.55 38 | CL10C160JB8NNN O 160F 50 +5% 0.90
60 | CLO5C201JBSNNN O 2009F 50 +5% 0.55 39 | CL10C180JBSNNN O 180F 50 +5% 0.90
61 | CLO5C221JB5SNNN O 100X050 2200F 50 +5% 0.55 40 | CL10C200JBSNNN O 200 50 +5% 0.90 High Capacitance
62 | CLO5C271JBSNNN O 2700F 50 +5% 0.55 41 | CL10C220JB8NNN O 220F 50 +5% 0.90 Capacitors
63 | CLO5C331JBSNNN O 330F 50 +5% 0.55 42 | CL10C240JBSNNN O 24F 50 +5% 0.90
64 | CLO5C391JB5SNNN O 390pF 50 +5% 0.55 43 | CL10C250JB8NNN O 250F 50 +5% 0.90
65 | CLO5C471JB5NNN O 4700F 50 +5% 0.55 44 | CL10C270JBSNNN O 275F 50 +5% 0.90 Super Small Size
66 | CLO5C471JO5NNN O 470pF 16 +5% 0.55 45 | CL10C300JB8NNN O 30pF 50 +5% 0.90 Capacitors
67 | CLO5C681JBSNNN O 680pF 50 +5% 0.55 46 | CL10C330JBSNNN O 33pF 50 +5% 0.90
68 | CLO5C821JBSNNN O 8200F 50 +5% 0.55 47 | CL10C360JBSNNN O 36F 50 +5% 0.90 Medmumtigh
69 | CLO5C102JBSNNN OO 10F 50 +5% 0.55 48 | CL10C390JBSNNN O 390 50 +5% 0.90 Voltage Capacitors
70 | CLO5C102JASNNN O 10F 25 +5% 0.55 49 | CL10C430JBSNNN O 430F 50 +5% 0.90
71 | CLOSC102JOSNNN O 10F 16 +5% 0.55 50 | CL10C470JBSNNN O 47pF 50 +5% 0.90
1 | CL10COR3CBSNNN O 0.3pF 50 +0.250F 0.90 51 | CL10C510JBSNNN O 51,F 50 +5% 0.90 Array Type
2 | CL10COR5CBSNNN O 0.5pF 50 +0.250F 0.90 52 | CL10C560JB8NNN O 56F 50 +5% 0.90 Capacito
3 | CL10CR75CBSNNN O 0.750F 50 +0.250F 0.90 53 | CL10C620JBSNNN O 620F 50 +5% 0.90
4 | CL10CO10CBSNNN O 1.0pF 50 +0.250F 0.90 54 | CL10C680JBSNNN O 60080 68F 50 +5% 0.90
5 | CL10C1R2CB8NNN O 1.2pF 50 +0.25pF 0.90 55 | CL10C750JB8NNN O T 75pF 50 +5% 0.90 Low ESL
6 | CL10CTR5CBSNNN O 1.50F 50 +0.25pF 0.90 56 | CL10C820JBENNN O 82pF 50 +5% 0.90 Capadtors
7 | CL10C1R8CBSNNN O 1.80F 50 +0.250F 0.90 57 | CL10C910JBSNNN O 91F 50 +5% 0.90
8 | CL10C020CBSNNN O 2.00F 50 +0.250F 0.90 58 | CL10CT01JBSNNN O 100F 50 +5% 0.90 T
9 | CL10C2R2CBSNNN O 2.20F 50 +0.250F 0.90 59 | CL10CT11JBSNNN O 110pF 50 +5% 0.90 bl
10 | CL10C2R4CBSNNN O 240 50 +0.250F 0.90 60 | CL10C121JBSNNN O 120 50 +5% 0.90
11 | CL10C2RSCBSNNN O 250 50 +0.250F 0.90 61 | CLI0C131JBSNNN O 1300 50 +5% 0.90
12 | CL10C2R7CBSNNN O 275 50 +0.250F 0.90 62 | CL10C151JB8NNN O 150 50 +5% 0.90 Premium Capacitors
13 | CL10C0O30CBSNNN O 3.0pF 50 +0.25pF 0.90 63 | CL10C161JB8NNN O 160pF 50 +5% 0.90 L°”T.“‘°.m°“"e
14 | CL10C3R3CBBNNN O 1.60%080 335F 50 025 0.90 64 | CLIOCT81JBSNNN O 1800 50 5% 0.90 pplications
15 | CL10C3RSCBSNNN O 3.50F 50 +0250F 0.90 65 | CL10C201JBSNNN O 2000F 50 +5% 0.90
16 | CL10C3R6CBSNNN O 3.6 50 +0.250F 0.90 66 | CL10C221JBSNNN O 2200F 50 +5% 0.90 Packaging
17 | CL10C3R9CBSNNN O 3.9pF 50 +0.25pF 0.90 67 | CL10C241JB8NNN O 240pF 50 +5% 0.90 Specification
18 | CL10CO40CBSNNN O 4.00F 50 +0250F 0.90 68 | CL10C271JBSNNN O 2700F 50 +5% 0.90
19 | CL10C4R3CBSNNN O 4.35F 50 +0250F 0.90 69 | CL10C301JBSNNN O 3000F 50 +5% 0.90 —
20 | CL10C4R7CBSNNN O 4.70F 50 +0250F 0.90 70 | CL10C331JBSNNN O 330F 50 +5% 0.90 adelbil
21 | CL10CO50DBSNNN O 5.0pF 50 +0.50F 0.90 71 | CL10C361JBSNNN O 3600F 50 +5% 0.90 LRl
22 | CL10C5R6DBSNNN O 5 6pF 50 +0.50F 0.90 72 | CL10C391JBSNNN O 3900F 50 +5% 0.90
23 | CL10COG60DBSNNN O 6.0pF 50 +0.50F 0.90 73 | CL10C431JBSNNN O 430F 50 +5% 0.90
24 | CL10C6R2DBSNNN O 6.20F 50 +0.50F 0.90 74 | CL10C471JBSNNN O 4700 50 +5% 0.90
25 | CL10C6R8DBSNNN O 6.8¢F 50 +0.50F 0.90 75 | CL10C511JBSNNN O 5100F 50 +5% 0.90
26 | CL10CO70DBSNNN O 7.05F 50 +0.50F 0.90 76 | CL10C561JBSNNN O 5600F 50 +5% 0.90
27 | CL10C7RSDBSNNN O 7.50F 50 +0.50F 0.90 77 | CL10C621JBSNNN O 6200F 50 +5% 0.90
28 | CL10CO80DBSNNN O 8.0pF 50 +0.50F 0.90 78 | CL10C681JBSNNN O 6800F 50 +5% 0.90
29 | CLT0C8R2DBSNNN O 8.20F 50 +0.50F 0.90 79 | CLTOC751JB8NNN O 7500F 50 5% 0.90
s Omark means packaging code. If you want to learn the code or quantity in detail, please see p80. # Omark means packaging code. If you want to learn the code or quantity in detail, please see p80.

% For parts of higher capacitance than those above listed, refer to the product lineup of *High Capacitance' subcategory. #For parts of higher capacitance than those above listed, refer to the product lineup of ‘High Capacitance’ subcategory. 14



w SAMSUNG

ELECTRO-MECHANICS

| Product Lineup (General Capacitors-C0G)

. Rated . .
Part Number S'Z(?nl;nx)w Capacitance Voltage C_?glae c:;z:;e I\Ilgl)f.k(nrsf:)
(Vdc)
80 | CL10C821JB8NNN O 820pF 50 +5% 0.90
81 | CL10C102JB8NNN O 1nF 50 +5% 0.90
82 | CL10C182JB8NNN O 160x080 1.8nF 50 +5% 0.90
83 | CL10C222JB8NNN O 2.2nF 50 +5% 0.90
84 | CL10C562JB8NNN O 5.6nF 50 +5% 0.90
85 | CLT0C103JA8NNN 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 CL21COTOCBANNN O 1.0pF 50 +0.25pF 0.75
4 | CL21C1R2CBANNN O 1.2pF 50 +0.25pF 0.75
5 CL21C1R5CBANNN O 1.5pF 50 +0.25pF 0.75
6 | CL21CTR8CBANNN 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 CL21C2R4CBANNN O 2.4pF 50 +0.25pF 0.75
10 | CL21C2R5CBANNN O 2.5pF 50 +0.25pF 0.75
11 | CL21C2R7CBANNN O 2.7pF 50 +0.25pF 0.75
12 | CL21CO30CBANNN O 3.0pF 50 +0.25pF 0.75
13 | CL21C3R2CBANNN O 3.2pF 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 | CL21C4R7CBANNN O 4.7pF 50 +0.25pF 0.75
19 | CL21C5R6DBANNN O 5.6pF 50 +0.5pF 0.75
20 | CL21CO60DBANNN O 6.0pF 50 +0.5pF 0.75
21 | CL21C6RBDBANNN O 6.8pF 50 +0.5pF 0.75
22 | CL21CO70DBANNN O 7.0pF 50 +0.5pF 0.75
23 | CL21C7R5DBANNN O 200%125 7.5pF 50 +0.5pF 0.75
24 | CL21CO80DBANNN O 8.0pF 50 +0.5pF 0.75
25 | CL21C8R2DBANNN O 8.2pF 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 12pF 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 18pF 50 +5% 0.75
34 | CL21C200JBANNN O 20pF 50 +5% 0.75
35 | CL21C220JBANNN O 22pF 50 +5% 0.75
36 | CL21C240JBANNN O 24pF 50 +5% 0.75
37 | CL21C250JBANNN O 25pF 50 +5% 0.75
38 | CL21C270JBANNN O 27pF 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 47oF 50 +5% 0.75
45 | CL21C510JBANNN O 51pF 50 +5% 0.75

% Omark means packaging code. If you want to learn the code or quantity in detail, please see p80.

s For parts of higher capacitance than those above listed, refer to the product lineup of 'High Capacitance' subcategory.

| Product Lineup (General Capacitors-C0G)

SAMSUNG
ELECTRO-MECHANICS

CSEBIE

Part Number Size LxW Capacitance V?)T::ge Capacitance Thickness
(mm) Tolerance Max. (mm)
(Vdc)
46 | CL21C560JBANNN O 56pF 50 +5% 0.75
47 | CL21C620JBANNN O 62pF 50 +5% 0.75
48 | CL21C680JBANNN O 68pF 50 +5% 0.75
49 | CL21C750JBANNN O 750 50 +5% 0.75 Part Numbering
50 | CL21C820JBANNN O 82pF 50 +5% 0.75 System
51 | CL21C910JBANNN O 91pF 50 +5% 0.75
52 | CL21C101JBANNN O 100pF 50 +5% 0.75
53 | CL21C111JBANNN O 110pF 50 +5% 0.75 -
54 | CL21C121JBANNN O 120pF 50 +5% 0.75
55 | CL21C131JBANNN O 130pF 50 +5% 0.75
56 | CL21C151JBANNN O 150pF 50 +5% 0.75 High Capacitance
57 | CL21C161JBANNN O 160pF 50 +5% 0.75 Capacitors
58 | CL21C181JBANNN O 180pF 50 +5% 0.75
59 | CL21C201JBANNN O 200pF 50 +5% 0.75
60 | CL21C221JBANNN O 2200F 50 +5% 0.75 Super Small Size
61 | CL21C241JBANNN O 2400F 50 +5% 0.75 Capacitors
62 | CL21C271JBANNN O 270pF 50 +5% 0.75
63 | CL21C301JBANNN O 300pF 50 +5% 0.75 . .
Medium-High
64 | CL21C331JBANNN O 3300F 50 +5% 0.75 Voltage Capacitors
65 | CL21C361JBANNN O 360pF 50 +5% 0.75
66 | CL21C391JBANNN O 390pF 50 +5% 0.75
67 | CL21C431JBANNN O 2.00x1.25 430pF 50 +5% 0.75 Array Type
68 | CL21C471JBANNN O 470pF 50 +5% 0.75 Capacito
69 | CL21C511JBANNN O 510pF 50 +5% 0.75
70 | CL21C561JBANNN O 560pF 50 +5% 0.75
71 | CL21C621JBCNNN O 620pF 50 +5% 0.95 Low ESL
72 | CL21C681JBCNNN O 680pF 50 +5% 0.95 Capacitors
73 | CL21C751JBCNNN O 750pF 50 +5% 0.95
74 | CL21C821JBCNNN O 820pF 50 +5% 0.95 Reliability Test
75 | CL21C102JBCNNN O 1nF 50 +5% 0.95 Condition
76 | CL21C122JBFNNN O 1.2nF 50 +5% 1.35
77 | CL21C152JBFNNN O 1.5nF 50 +5% 1.35
78 | CL21C182JBFNNN O 1.80F 50 +5% 1.35 Premium Capacitors
79 | CL21C222JBFNNN O 22iF 50 +5% 1.35 fgrf"g;‘t’ig‘ﬁ:“’e
80 | CL21C332JAFNNN O 3.30F 25 +5% 1.35
81 | CL21C332JBFNNN O 3.30F 50 +5% 1.35
82 | CL21C392JAANNN O 3.9nF 25 +5% 0.75 Packaging
83 | CL21C392JBFNNN O 3.90F 50 +5% 1.35 Specification
84 | CL21C472JBFNNN O 4.70F 50 +5% 1.35
85 | CL21C562JBFNNN O 5.60F 50 +5% 1.35
86 | CL21C822JAFNNN O 8.21F 25 5% 135 Application Manue}I
for Surface Mounting
87 | CL21C103JBFNNN O 10nF 50 +5% 1.35
88 | CL21C333JAFNNN O 33nF 25 +5% 1.35
1 CL31COR5CBCNNN O 0.5pF 50 +0.25pF 1.0
2 | CL31CO10CBCNNN O 1.0pF 50 +0.25pF 1.0
3 | CL31TC1R5CBCNNN O 1.5pF 50 +0.25pF 1.0
4 | CL31CTR8CBCNNN O 3.20%1.60 1.8pF 50 +0.25pF 1.0
5 | CL31C020CBCNNN O 2.0pF 50 +0.25pF 1.0
6 | CL31C2R2CBCNNN O 2.2pF 50 +0.25pF 1.0
7 | CL31C2R7CBCNNN O 2.7pF 50 +0.25pF 1.0
s Omark means packaging code. If you want to learn the code or quantity in detail, please see p80.
s For parts of higher capacitance than those above listed, refer to the product lineup of 'High Capacitance' subcategory. 16
17
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SAMSUNG
ELECTRO-MECHANICS

| Product Lineup (General Capacitors-C0G)

Rated

Part Number Size LXW Capacitance Voltage Capacitance Thickness
(mm) (Vdo Tolerance Max. (mm)
8 | CL31CO030CBCNNN O 3.0pF 50 +0.25pF 1.0
9 | CL31C3R3CBCNNN O 3.3pF 50 +0.25pF 1.0
10 | CL31CO40CBCNNN O 4.0pF 50 +0.25pF 1.0
11 | CL31C4R7CBCNNN O 4.7pF 50 +0.25pF 1.0
12 | CL31C100JBCNNN O 10pF 50 +5% 1.0
13 | CL31C120JBCNNN O 12pF 50 +5% 1.0
14 | CL31C150JBCNNN O 15pF 50 +5% 1.0
15 | CL31C180JBCNNN O 18pF 50 +5% 1.0
16 | CL31C200JBCNNN O 20pF 50 +5% 1.0
17 | CL31C220JBCNNN O 22pF 50 +5% 1.0
18 | CL31C270JBCNNN O 27pF 50 +5% 1.0
19 | CL31C300JBCNNN O 30pF 50 +5% 1.0
20 | CL31C330JBCNNN O 33pF 50 +5% 1.0
21 | CL31C390JBCNNN O 39pF 50 +5% 1.0
22 | CL31C470JBCNNN O A7 F 50 +5% 10
23 | CL31C510JBCNNN O 51pF 50 +5% 1.0
24 | CL31C560JBCNNN O 56pF 50 +5% 1.0
25 | CL31C680JBCNNN O 68pF 50 +5% 1.0
26 | CL31C750JBCNNN O 75pF 50 +5% 1.0
27 | CL31C820JBCNNN O 82pF 50 +5% 1.0
28 | CL31C101JBCNNN O 100pF 50 +5% 1.0
29 | CL31C121JBCNNN O 120pF 50 +5% 1.0
30 | CL31C151JBCNNN O 150pF 50 +5% 1.0
31 | CL31C181JBCNNN O 3.20x1.60 180pF 50 +5% 1.0
32 | CL31C221JBCNNN O 220pF 50 +5% 1.0
33 | CL31C271JBCNNN O 270pF 50 +5% 1.0
34 | CL31C331JBCNNN O 330pF 50 +5% 1.0
35 | CL31C391JBCNNN O 390pF 50 +5% 1.0
36 | CL31C471JBCNNN O 470pF 50 +5% 1.0
37 | CL31C561JBCNNN O 560pF 50 +5% 1.0
38 | CL31C681JBCNNN O 680pF 50 +5% 1.0
39 | CL31C821JBCNNN O 820pF 50 +5% 1.0
40 | CL31C102JBCNNN O 1nF 50 +5% 1.0
41 | CL31C122JBCNNN O 1.2nF 50 +5% 1.0
42 | CL31C152JBCNNN O 1.5nF 50 +5% 1.0
43 | CL31C182JBCNNN O 1.8nF 50 +5% 1.0
44 | CL31C222JBCNNN O 2.2nF 50 +5% 1.0
45 | CL31C272JBFNNN O 2.7nF 50 +5% 1.4
46 | CL31C332JBFNNN O 3.3nF 50 +5% 1.4
47 | CL31C472JBFNNN O 4.7nF 50 +5% 1.4
48 | CL31C682JBHNNN O 6.8nF 50 +5% 1.8
49 | CL31C103JAFNNN O 10nF 25 +5% 1.4
50 | CL31C223JBHNNN O 22nF 50 +5% 1.8
51 | CL31C333JBHNNN O 33nF 50 +5% 1.8
52 | CL31C473JBHNNN O 47nF 50 +5% 1.8
53 | CL31C683JAHNNN O 68nF 25 +5% 1.8
54 | CL31C104JAHNNN O 100nF 25 +5% 1.8
1 | CL32C472JBFNNN O 4.7nF 50 +5% 1.45
2 | CL32C103JBFNNN O 10nF 50 +5% 1.45
3 | CL32C223JBHNNN O 3.20%2.50 22nF 50 +5% 1.80
4 | CL32C333JBHNNN O 33nF 50 +5% 1.8
5 | CL32C473JBHNNN O 47nF 50 +5% 1.8

s Omark means packaging code. If you want to learn the code or quantity in detail, please see p80.

s For parts of higher capacitance than those above listed, refer to the product lineup of 'High Capacitance' subcategory.

| Product Lineup (General Capacitors-X7R)

SAMSUNG
ELECTRO-MECHANICS

CSEBIE

Part Number Size LxW Capacitance V?)T::ge Capacitance Thickness
(mm) (vdo Tolerance Max. (mm)
1 | CLO5B471KB5NNN O 470pF 50 +10% 0.55
2 | CLO5B221KB5NNN O 220pF 50 +10% 0.55
3 | CLO5B681KBSNNN O 680pF 50 +10% 0.55
4 | CLO5BT02KB5NNN O 1o 50 +10% 0.55 Part Numbering
5 | CLOSB102KASNNN O W 25 +10% 055 System
6 | CLO5B222KBSNNN O 2.21F 50 +10% 0.55
7 | CLO5B472KBSNNN O 4.70F 50 +10% 0.55
8 | CLO5B472KASNNN O 4.70F 25 +10% 0.55 -
9 | CLO5B682KBSNNN O 6.80F 50 +10% 0.55
10 | CLO5B682KA5NNN O 1 00X 050 6.80F 25 +10% 0.55
11 | CLO5BT03KB5NNN O 10nF 50 +10% 0.55 High Capacitance
12 | CLO5B103KASNNN O 100F 25 +10% 0.55 Capacitors
13 | CLO5B223KA5NNN O 220F 25 +10% 0.55
14 | CLO5B473KO5NNN O 470F 16 +10% 0.55
15 | CLO5B473KPSNNN O 470F 10 +10% 0.55 Super Small Size
16 | CLOSB683KOSNNN O 68oF 16 +10% 055 Capacitors
17 | CLO5B683KP5SNNN O 68nF 10 +10% 0.55
18 | CLO5B104KO5NNN O 100nF 16 +10% 0.55 -
Medium-High
19 | CLO5B104KP5NNN O 100nF 10 +10% 0.55 Voltage Capacitors
20 | CLO5B104KQ5NNN O 100nF 63 +10% 0.55
1 | CL10B101KBSNNN O 100pF 50 +10% 09
2 | CL10B221KB8NNN O 220pF 50 +10% 09 T
3 | CL10B471KB8NNN O 470pF 50 +10% 09 Capacito
4 | CL10B681KBSNNN O 680pF 50 +10% 09
5 | CL10B102KB8NNN O 1nF 50 +10% 09
6 | CL10B102KA8NNN O TnF 25 +10% 0.9 Low ESL
7 | CL10B222KB8NNN O 2.20F 50 +10% 0.9 Capadtors
8 | CL10B472KB8NNN O 4.70F 50 +10% 09
9 | CL10BA72KASNNN O 4.70F 25 +£10% 0.9 .
10 | CL10B682KBSNNN O 6.80F 50 +10% 0.9 Ez'r']fft'l'gm
11 | CL10B103KBSNNN O 1.60x0.80 100F 50 +10% 09
12 | CL10B103KASNNN O 100F 25 +10% 09
13 | CL10B223KA8SNNN O 220F 25 +10% 09 Premium Capacitors
14 | CL10B473KBSNNN O 470 50 +10% 09 jorfutomotive
15 | CL10B473KASNNN O 470F 25 +10% 09 Appliations
16 | CL10B683KBSNNN O 68nF 50 +10% 09
17 | CL10B683KA8NNN O 68nF 25 +10% 0.9 Packaging
18 | CL10B104KBSNNN O 100nF 50 +10% 0.9 Specification
19 | CL10B224KA8NNN O 2200F 25 +10% 09
20 | CL10B224KO8NNN O 2200F 16 +10% 09 —
21 | CL10B225KPSNNN O 2.2F 10 +10% 0.9 Application Manual
1 | CL21B221KBANNN O 2200F 50 +10% 0.75 LRl
2 | CL21BA71KBANNN OO 470pF 50 +10% 0.75
3 | CL21B68TKBANNN O 680pF 50 +10% 0.75
4 | CL21B102KBANNN O 10F 50 +10% 0.75
5 | CL21B102KBCNNN O 200%1.25 TnF 50 +10% 0.95
6 | CL21B222KBANNN O 2.2iF 50 +10% 0.75
7 | CL21B222KBCNNN O 2.2iF 50 +10% 0.95
8 | CL21B682KBANNN O 6.80F 50 +10% 0.75
9 | CL21B103KBANNN O 100F 50 +10% 0.75
s Omark means packaging code. If you want to learn the code or quantity in detail, please see p80.
s For parts of higher capacitance than those above listed, refer to the product lineup of 'High Capacitance' subcategory. 18
19



w SAMSUNG

ELECTRO-MECHANICS

| Product Lineup (General Capacitors-X7R)

Rated

| Product Lineup (General Capacitors-X7R)

SAMSUNG

ELECTRO-MECHANICS

Rated

CSEBIE

Part Number Size LXW Capacitance Voltage Capacitance Thickness
(mm) (Vdo Tolerance Max. (mm)
10 | CL21B103KBCNNN O 10nF 50 +10% 0.95
11 | CL21B223KBANNN O 22nF 50 +10% 0.75
12 | CL21B223KBCNNN O 22nF 50 +10% 0.95
13 | CL21B473KBANNN O 47nF 50 +10% 0.75
14 | CL21B473KBCNNN O 47nF 50 +10% 0.95
15 | CL21B683KAANNN O 68nF 25 +10% 0.75
16 | CL21B683KBCNNN O 68nF 50 +10% 0.95
17 | CL21B683KBFNNN O 68nF 50 +10% 1.35
18 | CL21B104KBCNNN O 100nF 50 +10% 0.95
19 | CL21B104KBFNNN O 200%1.25 100nF 50 +10% 1.35
20 | CL21B224KBFNNN O 220nF 50 +10% 1.35
21 | CL21B224KAFNNN O 220nF 25 +10% 1.35
22 | CL21B224KOCNNN O 220nF 16 +10% 0.95
23 | CL21B224KOFNNN O 220nF 16 +10% 1.35
24 | CL21B474KBFNNN O 470nF 50 +10% 1.35
25 | CL21B474KAFNNN O 470nF 25 +10% 1.35
26 | CL21B474KOFNNN O 470nF 16 +10% 1.35
27 | CL21B684KOFNNN O 680nF 16 +10% 1.35
28 | CL21B684KPFNNN O 680nF 10 +10% 1.35
1 CL31B221KBCNNN O 220pF 50 +10% 1.0
2 CL31B471KBCNNN O 470pF 50 +10% 1.0
3 | CL31B681KBCNNN O 680pF 50 +10% 1.0
4 CL31B102KBCNNN O 1nF 50 +10% 1.0
5 | CL31B222KBCNNN O 2.2nF 50 +10% 1.0
6 CL31B472KBCNNN O 4.7nF 50 +10% 1.0
7 | CL31B682KBCNNN O 6.8nF 50 +10% 1.0
8 CL31B103KBCNNN O 10nF 50 +10% 1.0
9 | CL31B223KBCNNN O 22nF 50 +10% 1.0
10 | CL31B473KBCNNN O 47nF 50 +10% 1.0
11 | CL31B683KBCNNN O 68nF 50 +10% 1.0
12 | CL31B104KBCNNN O 100nF 50 +10% 1.0
13 | CL31B104KACNNN O 100nF 25 +10% 1.0
14 | CL31B224KBCNNN O 320%160 220nF 50 +10% 1.0
15 | CL31B224KAFNNN O 220nF 25 +10% 14
16 | CL31B474KBHNNN O 470nF 50 +10% 1.8
17 | CL31B474KAFNNN O 470nF 25 +10% 14
18 | CL31B474KOCNNN O 470nF 16 +10% 1.0
19 | CL31B684KBHNNN O 680nF 50 +10% 1.8
20 | CL31B684KAHNNN O 680nF 25 +10% 1.8
21 | CL31B105KBHNNN O 1uF 50 +10% 1.8
22 | CL31B105KAHNNN O 1uF 25 +10% 1.8
23 | CL31B105KOFNNN O 1uF 16 +10% 14
24 | CL31B225KBHNNN O 2.24F 50 +10% 1.8
25 | CL31B225KAHNNN O 2.24F 25 +10% 1.8
26 | CL31B225KOHNNN O 2.24F 16 +10% 1.8
27 | CL31B225KPFNNN O 2.24F 10 +10% 1.4
1 CL32B104KBFNNN O 100nF 50 +10% 1.45
2 CL32B224KBFNNN O 320%2.50 220nF 50 +10% 1.45
3 CL32B105KBHNNN O 1uF 50 +10% 1.8
4 CL32B105KAFNNN O 1uF 25 +10% 1.45

s Omark means packaging code. If you want to learn the code or quantity in detail, please see p80.

s For parts of higher capacitance than those above listed, refer to the product lineup of 'High Capacitance' subcategory.

Part Number Size LxW Capacitance Voltage Capacitance Thickness
(mm) (vdo Tolerance Max. (mm)
5 | CL32B225KBJNNN O 2.24F 50 +10% 2.7
6 | CL32B225KAINNN O 2.24F 25 +10% 2.2
7 CL32B474KBFNNN O 3.20%2.50 470nF 50 +10% 1.45
8 | CL32B474KAFNNN O 470F 25 +10% 145 Part Numbering
9 | CL32B475KOINNN O A.7,F 16 +10% 2.2 System
1 CL43B224KBFNNN O 220nF 50 +10% 1.45
2 CL43B474KBFNNN O 470nF 50 +10% 1.45
3 CL43B684KBFNNN O 450%3.20 680nF 50 +10% 1.45 -
4 | CLA3BT105KBFNNN O 1uF 50 +10% 1.45
5 | CL43BT06KALNNN O 10uF 25 +10% 35
6 | CL43B226KPJNNN O 224F 10 +10% 2.7 High Capacitance
1 CL55B475KBJNNN O 5.70x5.00 4.7uF 50 +10% 2.7 Capacitors
Super Small Size
Product Lineup (General Capacitors-X5R) Capacitors
Part Number Size LxW Capacitance Vrc{)a;::ge Capacitance Thickness Medium-High
(mm) (Vdo) Tolerance Max. (mm) Voltage Capacitors
1 | CLO5A223KO5NNN O 220F 16 +10% 0.55
2 | CLO5AT04KASNNN O 100nF 25 +10% 0.55
3 | CLOSAT04KO5NNN D 1000F 16 +10% 0.5 ooy TYpe
100%0.50 apadto
4 | CLO5SAT04KP5NNN O 100nF 10 +10% 0.55
5 | CLO5AT04KQ5NNN O 100nF 6.3 +10% 0.55
6 | CLO5A475MO5NUN O 4.7 F 16 +20% 0.70 Low ESL
s Omark means packaging code. If you want to learn the code or quantity in detail, please see p80. Capacitors
s For parts of higher capacitance than those above listed, refer to the product lineup of 'High Capacitance' subcategory.
Reliability Test
Condition

Premium Capacitors
for Automotive
Applications

Packaging
Specification

Application Manual
for Surface Mounting
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| Product Lineup (General Capacitors-Y5V) | Feature

. Rated . . ; : o : « Wide selection of size : from 0402 to 1812
Part Number Size LxW Capacitance Voltage Capacitance Thickness t/\ Q/‘ Q/‘ * Highly reliable tolerance and high speed automatic chip placement on PCBs
(mm) Tolerance Max. (mm) : :
(Vdc) . , : « Wide capacitance range
1| CLO5F103ZB5NNN O 100F 50 +80/-20% 0.55 Q ' 7 + Highly reliable performance
2 | CLO5F103ZO5NNN O 100F 16 +80/-20% 0.55 ' ‘. * Highly resistant termination metal
3 | CLO5F223ZA5NNN O 220F 25 +80/-20% 0.55 "‘C L'f, Q Q * Tape & reel for surface mount assembly i
4 | CLOSF223ZO5NNN O 1.00x050 22F 16 +80/-20% 0.55 Part Numbering
5 | CLOSF473ZO5NNN O 4T0F 16 +80/-20% 0.5 System
6 | CLO5F683ZOSNNN O 680F 16 +80/-20% 0.55 I Application
7 | CLO5F104ZO5NNN O 1000F 16 +80/-20% 0.55 General
1 | CL1OF103ZB8NNN O 10nF 50 +80/-20% 0.9 « Desktop PC, Note PC, HHP, DC-DC Converter, DSC Capacitors
2 | CL10F223ZB8NNN O 220F 50 +80/-20% 0.9 * LCDTV, LCD Monitor
3 | CLT10F473ZB8NNN O 47F 50 +80/-20% 0.9
4 | CL10F473ZA8NNN O 47nF 25 +80/-20% 0.9 I Structure and Dimensions
5 | CL10F473ZO8NNN O a7,F 16 +80/-20% 0.9 ‘ L ‘ -
6 | CLTOF683ZB8NNN O 160%080 68nF 50 +80/-20% 0.9 | ‘
7 | CLTOF104ZB8NNN O 100nF 50 +80/-20% 0.9
8 | CL10F104ZASNNN O 1000F 25 +80/-20% 0.9 Super Small Size
9 | CL10F224ZBSNNN O 2200F 50 +80/-20% 0.9 T Capacitors
10 | CL10F224ZA8NNN O 220nF 25 +80/-20% 0.9 T W
11 | CLT10F225ZP8NNN O 2.2F 10 +80/-20% 0.9 *BW* Medium-High
nf 50 +80/-20% 0.75 Size Code EIA Code
2 | CL21F223ZBANNN O 220F 50 +80/-20% 0.75 L w T Thickness Code BW
3 | CL21F473ZBANNN O 47F 50 +80/-20% 0.75 05 0402 1.00+0.05 0.50+0.05 0.50£0.05 5 0.25+0.10 i
4 | CL21F683ZBANNN O 680F 50 +80/-20% 0.75 0 0603 1.60+0.10 0.80+0.10 | 0.50+0.0/-0.1(*) 5 0304020 Capacito
5 | CL21F104ZBANNN O 100nF 50 +80/-20% 0.75 1.60£0.10 0.80£0.10 0.80£0.10 8 R
6 | CL21F104ZBCNNN O 100nF 50 +80/-20% 0.95 2.00£0.10 1.25%0.10 0.85£0.10 C
7 | CL21F224ZBCNNN O 220nF 50 +80/-20% 0.95 2.00£0.10 1.25+0.10 1.15%0.10 M Low E_SL
8 | CL21F224ZBFNNN O 200%1.25 2200F 50 +80/-20% 1.35 21 0805 2.00+0.10 1.25+0.10 1.25£0.10 F 0.5+0.2/-0.3 Capacitors
9 | CL21F224Z0ANNN O 2200F 16 +80/-20% 0.75 2.00£0.15 1.25+0.15 1.25+0.15 Q
10 | CL21F474ZACNNN O 470nF 25 +80/-20% 0.95 2.00+0.20 1.25+0.20 1.25%0.20 Y Reliability Test
11 | CL21F474ZBFNNN O 4700F 50 +80/-20% 1.35 3.2010.20 1.60+0.20 0.60+0.10(*) 6 Condition
12 | CL21F684ZAFNNN O 680nF 25 +80/-20% 1.35 3.20£0.15 1.60%0.15 0.85£0.15 C
13 | CL21F684Z0ANNN O 680nF 16 +80/-20% 0.75 3.20+0.20 1.60+0.20 0.85+0.10(*) C
14 | CL21F225ZAFNNN O 2.2F 25 +80/-20% 1.35 31 1206 3.20+0.20 1.60%0.20 1.154+0.10(*) P 0.50+0.30 Premium Capacitors
15 | CL21F225Z0FNNN O 2.0F 16 +80-20% 1.35 3.20+0.15 160%0.15 125+0.15 F fgﬁﬁ;‘i{:ﬁ:"’e
1 | CL31F103ZBCNNN O 10nF 50 +80/-20% 1.0 3.20%0.20 1.60%0.20 1.60£0.20 H
2 | CL31F104ZBCNNN O 100nF 50 +80/-20% 1.0 3.20+0.30 2.50£0.20 0.85+0.10(%) C
3 | CL31F224ZBCNNN O 220pF 50 +80/-20% 1.0 3.20%0.30 2.50£0.20 0.90+0.10(*) 9 Packaging
4 | CL31F474ZBCNNN O 4700F 50 +80/-20% 1.0 3.2040.30 2.50+0.20 1.60+0.20 H Speification
5 | CL31F105ZBFNNN O 320%1.60 1F 50 +80/-20% 14 32 1210 3.20+0.30 2.50+0.20 1.80+0.20(*) U 0.60+0.30
6 | CL31F105ZAFNNN O 1F 25 +80/-20% 14 3.20+0.30 2.50+0.20 2.00£0.20 | T
7 | CL31F105Z0CNNN O 14 16 +80/-20% 1.0 3200030 | 2507020 | 250020 ] Qﬁ‘ﬂfﬂgfﬂﬂ:ﬁ:‘
8 | CL31F225ZAFNNN O 2.24F 25 +80/-20% 14 3.20+0.40 2.50+0.30 2.50+0.30 v ’
9 | CL3TF225ZOCNNN O 2.2F 16 +80/-20% 1.0 450£0.40 2.00+0.20 1.25+0.20 F
1 | CL32F475ZAHNNN O 3.20%2.50 4.7,F 25 +80/-20% 1.8 4 1808 4.50*0.40 2.00%0.20 1.40%0.20 G 0.80+0.30
s Omark means packaging code. If you want to learn the code or quantity in detail, please see p80. 4.50%+0.40 2.00+0.20 2.00+0.20 |
s For parts of higher capacitance than those above listed, refer to the product lineup of 'High Capacitance' subcategory. 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 5.70%0.40 5.00£0.40 3.20+0.30 L 1002030
% * Mark is only applicable to “L" code, 12th code in part number. I
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SAMSUNG SAMSUNG
ELECTRO-MECHANICS ELECTRO-MECHANICS

| High Capacitance Table (X5R) | High Capacitance Table_Low Profile (X5R)
Capacitance (uF) Capacitance (uF)
Size(mm) Vr(V) Size(mm) Tmax Vr(V)
01 02 047 1 22 47 10 2 47 100 220 (mm) 1 22 47 10 2 47
| | | | | | | | |
PR 63 |G
63 \_ 0402(1005) | o 10 _
0.33 Part Numbering
vozcioos) | 10 [ 6 System
16 \_ 63 _
N 0 | (oot
0603(1608) 05 Capacitors
P s s R R S M B 6
N N <-
10 \_ 10 _
0603(1608)
16 \_ 07 16 _ Super Smal Size
25 _ s |— Capaditors
50 [ 05012 | om | 25 —
Medium-High
s s I WSRO | Vorage apacor
s T T R R 63 I
. 035 [ 19 T P
0805(2012) Capacitors
16 16 I
25 _ 25 S XS Low ESL
Capacitors
50 _ 0.7 10 I
63 ‘ 63 Reliability Test
o 10 R S— Conditon
12063216) | 16 _ 16 I R
(3216) 12063216) | 4 g Premium Capacitors
_ _ for A_utqmotlve
2 2 _ Applications
so [ 50 - (Tma=10)  (Tmax=1.0)
63 | 100  (Tmax=10) Packaging
Specification
10 [ R R R R 095 16
1210(3225) s
16 ] 1210(3225) 25 ] Applicaton Manual
2 I 0 | % - el
50 I
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SAMSUNG SAMSUNG
ELECTRO-MECHANICS ELECTRO-MECHANICS

for Surface Mounting

| High Capacitance Table (X6S) | High Capacitance Table (X7R)
Capacitance (uF) Capacitance (uF)
Size(mm) Vr(V) Size(mm) Vr(V)
0.1 0.22 0.47 1 22 47 10 2 47 100 0.1 022 047 1 22 47 10 2 47 100
4 >
0402(1005) | 6.3 0402(1005) | 10 _-
Part Numbering
10 © | Syste
T 63 |
General
63 \_ 10 _ Capacitors
0603(1608) | 10 _ 0603(1608) | 16 _
N ;[ <-
» so |
4 \_ 6.3 — Super Small Size
63 \_ 10 _ copaciors
0805(2012) | 10 _ 16 _ o
0805(2012) Medium-High
16 _ 25 —- Voltage Capacitors
25 _ 35 _
T so | & -
Capacitors
10 — 63 _
1206(3216)
16 _ 10 _ Low ESL
Capacitors
25 _ 16 _
1206(3216)
63 \— 25 _ Reliablity Test
Condition
12106225 | 1° _ 35 _ (
16 _ 50 _ . .
Premium Capacitors
for Automotive
2 _ 63 _- Applations
10 _
ey Packaging
Specification
25 _
50 _ <App|ication Manual
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SAMSUNG SAMSUNG
ELECTRO-MECHANICS ELECTRO-MECHANICS

| High Capacitance Table (Y5V) | Product Lineup (High Capacitance-X5R)
Capacitance (4F) ; . Rated ; ;
Size(mm) Vr(V) P . Part Number S'z(fnl;nx)w Capacitance Voltage C.?glae ?;zzge “-;:';k(nr: rS:)
0.1 022 047 1 22 47 10 2 47 (vdo) .
| | | |
3 1 | CLOSA224KQ5NNN O 0.224F 6.3 +10% 0.55
' 2 | CLO5A224KR5NNN O 0.224F 4 +10% 0.55
10 3 | CLO5A224KASNNN O 0.224F 25 +10% 0.55 :
0402(1005) 4 | CLO5A224KO5NNN O 0.224F 16 +10% 0.55 Part Numbering
5 | CLOSA224KPSNNN O 022, 10 £10% 0.5 System
25 6 | CLO5A334MASNNN O 0.33,F 25 +20% 0.55
0,
— 7 | CLOSA334KQ5NNN O 0.334F 63 £10 0/° 0.55 General
8 | CLO5A334KR5NNN O 0.33/F 4 +10% 0.55 Capacitors
10 9 | CLOSA474KASNNN O 0.47,F 25 +10% 0.55
0603(1608) 10 | CLOSA474KO5NNN O 0.47,F 16 +10% 0.55
16 11 | CLOSA474KPSNNN O 0.47,F 10 +10% 0.55
55 12 | CLOSA474KQ5NNN O 0.47,F 63 +10% 0.55
13 | CLOSA474KRSNNN O 0.47,F 4 +10% 0.55
50 14 | CLOSA105KASNQN O 1F 25 +10% 0.60 :
15 | CLO5AT05KO5NNN O 1uF 16 +10% 0.55 Super Small Size
63 Capacitors
16 | CLOSA105K03LQN O 1F 16 +10% 0.33
10 17 | CLOSA105KPSNNN O 1F 10 +10% 0.55
18 | CLOSAT05KP3LNN O 1F 10 +10% 0.33 —
0805(2012) 16 Medium-High
19 | CLOSAT05KQSNNN O 1.00%0.50 1F 6.3 +10% 0.55 Voltage Capaditors
25 20 | CLO5A105KQ3LNN O 1F 6.3 +10% 0.33
" 21 | CLO5AT05KR5NNN O 1F 4 +10% 0.55
22 | CLOSAT05KR3LNN O 1F 4 +10% 0.33 Array Type
10 23 | CLO5A225MASNUN O 2.24F 25 +20% 0.70 Capacitors
24 | CLO5A225KO5NQN O 2.24F 16 +10% 0.60
16 25 | CLOSA225MP5NSN O 2F 10 +20% 0.57
12063216) | 25 26 | CLO5A225KP3LRN O 2.24F 10 +10% 033 tow ESL
27 | CLOSA225MQ5NNN O 2.24F 6.3 +20% 0.55 apaditors
50 28 | CLOSA225KQ3LRN O 22F 6.3 +10% 0.33
63 29 | CLO5A225MRSNNN O 22F 4 +20% 0.55 S
30 | CLO5A225KR3LRN O 22F 4 +10% 033 C;Zit'i:r’: &
" 31 | CLOS5A475MO5NUN O 474F 16 +20% 0.70
32 | CLO5A475MPSNRN O 474F 10 +20% 0.65
33 | CLO5A475MQ5NRN O 4.74F 6.3 +20% 0.65 Premium Capacitors
16 34 | CLOSA475MRSNRN O 47,F 4 +20% 0.65 ?rm‘g‘t’i’;‘::“’e
1210(3225) 35 | CLOSA106MPSNUN O 104 10 +20% 0.70 be
25 36 | CLO5A106MQSNUN O 104F 6.3 +20% 0.70
37 | CLO5AT06MR5NRN O 10uF 4 +20% 0.65 Packaging
(Tmax=1.4) 38 | CLO5A156MRSNUN O 15,F 4 +£20% 0.70 Specification
35 (Tmaxe1.6) 1 | CLT0A474KBSNNN O 0.47,F 50 +10% 0.90
2 | CL10A474KASNNN O 0.47,F 25 +10% 0.90 —
50 _— 3 | CL10A474KP8NNN O 0.47,F 10 +10% 0.90 fAP"S'":f"°"“')I"a”“ta_'
4 | CLI0A474KQ8NNN O 0.47,F 6.3 +10% 0.90 or urace flounting
- - Il 0,
| High Capacitance Table -Low Profile (Y5V) 5_| CLTOA474KRENNN O 0.47uF 4 =10% 090
6 | CL10AT05KBSNNN O 1F 50 +10% 0.90
. 7 | CL10AT05KA5LNN O 1F 25 +10% 0.50
Capacitance (yF
Size(mm) | Vi(v) P WF) 8 | CL10AT05KASNNN O 160080 1F 25 +10% 0.90
1 22 47 | 10 | 2 47 9 | CL10A105KO8NNN O 1F 16 +10% 0.90
- I 10 | CL10AT05KO5LNN O 1F 16 +10% 0.50
. 0,
0805(2012) 11 | CL10AT05KP8NNN O 1F 10 +10% 0.90
10  (Tmax095) 12 | CL10AT05KP5LNN O 1F 10 +10% 0.50
13 | CL10AT05KQ8NNN O 1F 6.3 +10% 0.90
14| CL10A105KQ5LNN O 1F 6.3 +10% 0.50 28

s Omark means packaging code. If you want to learn the code or quantity in detail, please see p80. 29



SAMSUNG SAMSUNG
ELECTRO-MECHANICS ELECTRO-MECHANICS

| Product Lineup (High Capacitance-X5R) | Product Lineup (High Capacitance-X5R)
. Rated . . . Rated . .
Part Number Size LXxW Capacitance Voltage Capacitance Thickness Part Number Size LXW Capacitance Voltage Capacitance Thickness
(mm) (Vdo Tolerance Max. (mm) (mm) (vdo Tolerance Max. (mm)

15 | CL10ATO5KR8NNN O 14F 4 +10% 0.90 19 | CL21A475KOCLNN O 4.7,F 16 +10% 0.95
16 | CL10A105KR5LNN O 14F 4 +10% 0.50 20 | CL21A475KPFNNN O 47,F 10 +10% 135
17 | CL10AT05KASLNN O 14F 25 +10% 0.50 21 | CL21A475KPCLNN O 47,F 10 +10% 0.95 .
18 | CL10A225KA8NNN O 2.2F 25 +10% 0.90 22 | CL21A475KQFNNN O 47,F 6.3 +10% 135 Eart Numbering
19 | CLT0A225KA5LNN O 224F 25 +10% 0.50 23 | CL21A475KQCLNN O 4.74F 6.3 +10% 0.95 ystem
20 | CL10A225KO8NNN O 2.24F 16 +10% 0.90 24 | CL21A475KRFNNN O 47,F 4 +10% 135
21 | CL10A225KO5LNN O 2.2F 16 +10% 0.50 25 | CL21A475KRCLNN O 47,F 4 +10% 0.95 o
22 | CL10A225KP8NNN O 2.2F 10 +10% 0.90 26 | CL2TATO6KAYNNN O 104F 25 +10% 145 Capacitors
23 | CL10A225KP5LNN O 2.2F 10 +10% 0.50 27 | CL21AT06KACLRN O 104F 25 +10% 0.95
24 | CL10A225KQ8NNN O 2.24F 6.3 +10% 0.90 28 | CL21A106KA7LQN O 104F 25 +10% 0.80
25 | CL10A225KQ5LNN O 2.2F 6.3 +10% 0.50 29 | CL21AT06KOFNNN O 104F 16 +10% 1.35
26 | CL10A225KR8NNN O 2.2F 4 +10% 0.90 30 | CL21A106KOQNNN O 104F 16 +10% 1.40 -
27 | CL10A225KR5LNN O 2.2F 4 +10% 0.50 31 | CL21A106KOCLRN O 104F 16 +10% 0.95
28 | CL10A335KQ8NNN O 3.34F 6.3 +10% 0.90 32 | CL21A106KOCL3R O 104F 16 +10% 0.95 :
29 | CL10A335KR8NNN O 33)F 4 +10% 0.90 33 | CL21A106KPFNNN O 104F 10 +10% 1.35 Super Small Size
30 | CL10A475KASNQN O 47,F 25 +10% 0.95 34 | CL21A106KPCLQN O 104F 10 +10% 0.95 e
31 | CL10A475KO8NNN O 60X 080 47,F 16 +10% 0.90 35 | CL21AT06KQFNNN O 200x1.25 104F 6.3 +10% 135
32 | CL10A475KP8NNN O T 47,F 10 +10% 0.90 36 | CL21AT06KQCLNN O 104F 6.3 +10% 0.95 T
33 | CL10A475KP5LNN O 47,F 10 +10% 0.50 37 | CL21ATO6KRFNNN O 104F 4 +10% 135 Voltage Capgdtors
34 | CL10A475KQ5LNN O 4.74F 6.3 +10% 0.50 38 | CL21AT06KRCLNN O 104F 4 +10% 0.95
35 | CL10A475KQ8NNN O 4.74F 6.3 +10% 0.90 39 | CL21A226MAQNNN O 2F 25 +20% 1.40
36 | CL10A475KR5LNN O 4.7,F 4 +10% 0.50 40 | CL21A226MPQNNN OO 2F 10 +20% 1.40 Array Type
37 | CL10A475KR8NNN O 47,F 4 +10% 0.90 41 | CL21A226MPCLRN O 22F 10 +20% 0.95 Capacito
38 | CL10AT06KR8NNN O 104F 4 +10% 0.90 42 | CL21A226MQQNNN O 2F 6.3 +20% 1.40
39 | CL10AT06MR5LRN O 104F 4 +20% 0.50 43 | CL21A226MQCLRN O 2F 6.3 +20% 0.95
40 | CL10ATO6KQSNNN O 104F 6.3 +10% 0.90 44 | CL21A226MRQNNN O 22F 4 +20% 1.40 Low ESL
41 | CL10AT06MQ5LRN O 104F 6.3 +20% 0.50 45 | CL21A226MRCLRN O 22,F 4 +20% 0.95 Capacitors
42 | CL10ATO6MPSNNN O 104F 10 +20% 0.90 46 | CL21A336MQELNN O 334F 6.3 +20% 1.20
43 | CLI0A106MOSNQN O 104F 16 +20% 0.95 47 | CL21A336MQILNN O 334F 6.3 +20% 1.00 T
44 | CLT0AT06MASNRN O 104F 25 +20% 1.00 48 | CL21A336MRELNN O 33)F 4 +20% 1.20 c(e)r']zlt'lgz «
45 | CL10A226MRSNRN O 224F 4 +20% 1.00 49 | CL21A336MRILNN O 334F 4 +20% 1.00
46 | CL10A226MQ8NRN O 22F 6.3 +20% 1.00 50 | CL21A476MQYNNN O 47,F 63 +20% 1.45
47 | CL10A226MP8NRN O 22,F 10 +20% 1.00 51 | CL21A476MRYNNN O 474F 4 +20% 1.45 Premium Capacitors
48 | CL10A226MP8NUN O 224F 10 +20% 1.05 52 | CL21A476MQILRN O 47,F 6.3 +20% 1.00 frmg;‘t’i‘:ﬁ:“’e
49 | CL10A476MRSNZN O 47,F 4 +20% 1.10 1 | CL31A225KCIOLNN O 2.2iF 100 +10% 1.00 il
1 | CL2TAT05KBQNNN O 14F 50 +10% 1.40 2 | CL31A475KBHNNN O 4.7,F 50 +10% 1.80
2 | CL2TAT05KAFNNN O 14F 25 +10% 135 3 | CL31A475KBILNN O 4.7,F 50 +10% 1.00 Packaging
3 | CL21AT05KA6LNN O 14F 25 +10% 0.70 4 | CL31A475KAHNNN O 4.7, 25 +10% 1.80 Speification
4 | CL2TA105KOFNNN O 14F 16 +10% 135 5 | CL31A475KACLNN O 4.7,F 25 +10% 0.95
5 | CL2TA105K06LNN O 14F 16 +10% 0.70 6 | CL31A475KOHNNN O 4.7,F 16 +10% 1.80 —
6 | CL2TA105KQFNNN O 1F 6.3 +10% 135 7 | CL31A475KOCLNN O 47,F 16 +10% 0.95 fpps'"af“°”'\'>|"a”“€"
7 | CL21ATO5KRFNNN O 14F 4 +10% 135 8 | CL31A475KPHNNN O 4.74F 10 +10% 1.80 or Surface Mourting
8 | CL21A225KBQNNN O 2.2F 50 +10% 1.40 9 | CL31A475KQHNNN O 47,F 6.3 +10% 1.80
9 | CL21A225KAFNNN O 200%1.25 2.24F 25 +10% 1.35 10 | CL31A475KRHNNN O 320160 4.7uF 4 £10% 1.80
10 | CL21A225KO6LNN O 2.2F 16 +10% 0.70 11 | CL3TAT06KBHNNN O oo 104F 50 +10% 1.80
11 | CL21A225KOFNNN O 2.20F 16 £10% 135 12 | CL31AT06KAHNNN O 104F 25 +10% 1.80
12 | CL21A225KPFNNN O 2.2F 10 +10% 135 13 | CL31AT06KACLNN O 104F 25 +10% 0.95
13 | CL21A225KQFNNN O 2.2F 6.3 +10% 135 14 | CL31AT06KOHNNN O 104F 16 +10% 1.80
14 | CL21A225KRFNNN O 2.2F 4 +10% 135 15 | CL31A106KOCLNN O 104F 16 +10% 0.95
15 | CL21A475KBQNNN O 47F 50 +10% 1.40 16 | CL31AT106KPHNNN OO 104F 10 +10% 1.80
16 | CL2TA475KAQNNN 0 47,F 25 +10% 1.40 17 | CL31A106KPCLNN O 104F 10 +10% 0.95
17 | CL21A475KACLRN O 47,F 25 +10% 0.95 18 | CL31AT06KQHNNN O 104F 6.3 +10% 1.80 30
18 | CL21A475KOFNNN O 4.7,F 16 +10% 135 19 | CL31AT06KRHNNN O 104F 4 +10% 1.80 31

% Omark means packaging code. If you want to learn the code or quantity in detail, please see p 80. 20 | CL3TA156KQHNNN O 154F 63 +10% 1.80

% Omark means packaging code. If you want to learn the code or quantity in detail, please see p 80.



RO

SAMSUNG
ELECTRO-MECHANICS

| Product Lineup (High Capacitance-X5R)

. Rated . .
Part Number Size LXW Capacitance Voltage Capacitance Thickness
(mm) (Vdo Tolerance Max. (mm)
21 | CL3TA156KRHNNN O 154F 4 +10% 1.80
22 | CL31A226KAHNNN O 22F 25 +10% 1.80
23 | CL31A226KOHNNN O 224F 16 +10% 1.80
24 | CL31A226KOCLNN O 224F 16 +10% 0.95
25 | CL31A226KPHNNN O 224F 10 +10% 1.80
26 | CL31A226KPCLNN O 224F 10 +10% 0.95
27 | CL31A226KQHNNN O 3.20x1.60 22F 6.3 +10% 1.80
28 | CL31A226KRHNNN O 22F 4 +10% 1.80
29 | CL31A476MQHNNN O 47uF 6.3 +20% 1.80
30 | CL31A476MRHNNN O 47F 4 +20% 1.80
31 | CL3TAT07MQHNNN O 100u4F 6.3 +20% 1.80
32 | CL31TAT07MRHNNN O 100u4F 4 +20% 1.80
33 | CL31TAT07MPHNNN O 100uF 10 +20% 1.80
1 CL32A106KQCLNN O 104F 6.3 +10% 0.95
2 CL32A106KRCLNN O 10u4F 4 +10% 0.95
3 | CL32A106KBULNN O 104F 50 +10% 2.00
4 | CL32A1T06KAJNNN O 104F 25 +10% 2.70
5 | CL32A1T06KAULNN O 104F 25 +10% 2.00
6 | CL32A1T06KOJNNN O 104F 16 +10% 2.70
7 | CL32A1T06KPJNNN O 104F 10 +10% 2.70
8 | CL32A226KAJNNN O 22F 25 +10% 2.70
9 | CL32A226KOJNNN O 22F 16 +10% 2.70
10 | CL32A226KOCLNN O 22F 16 +10% 0.95
11 | CL32A226KPJNNN O 22F 10 +10% 2.70
12 | CL32A226KQINNN O 320%2.50 22F 6.3 +10% 2.70
13 | CL32A226MQCLNN O 22F 6.3 +20% 0.95
14 | CL32A226KRJNNN O 22F 4 +10% 2.70
15 | CL32A226MRCLNN O 22F 4 +20% 0.95
16 | CL32A476KOJNNN O 47F 16 +10% 2.70
17 | CL32A476KPJNNN O 47F 10 +10% 2.70
18 | CL32A476MQIJNNN O 47F 6.3 +20% 2.70
19 | CL32A476MRINNN O 47F 4 +20% 2.70
20 | CL32AT07MPVNNN O 1004k 10 +20% 2.80
21 | CL32A107MQVNNN O 100u4F 6.3 +20% 2.80
22 | CL32A107MRVNNN O 100u4F 4 +20% 2.80
23 | CL32A157MQVNNN O 1504F 6.3 +20% 2.80
24 | CL32A227MQVNNN O 220F 6.3 +20% 2.80
1 CL43A476MQINNN O 47F 6.3 +20% 2.70
2 CL43A476MRINNN O 450%3.20 47F 4 +20% 2.70
3 | CL43A107KQLNNN O 1004F 6.3 +10% 3.50
4 | CL43AT07KRLNNN O 1004F 4 +10% 3.50

s Omark means packaging code. If you want to learn the code or quantity in detail, please see p 80.

| Product Lineup (High Capacitance-X6S)

SAMSUNG
ELECTRO-MECHANICS

CSEBIE

Part Number Size LxW Capacitance V?)T::ge Capacitance Thickness
(mm) (vdo Tolerance Max. (mm)

1 | CLO5X224KP5NNN O 0.224F 10 +10% 0.55

2 | CLO5X224KQ5NNN O 0.22F 6.3 +10% 0.55

3 | CLO5X224KR5NNN O 0.22,F 4 +10% 0.55

4 | CLOSX474KP5SNNN O 0.47,F 10 +10% 0.55 Part Numbering

5 | CLO5X474KQ5NNN O 0.47,F 6.3 +10% 0.55 System

6 | CLOSX474KRSNNN O 0.47,F 4 +10% 0.55

7 | CLO5X105KPSNNN O 1.00x0.50 14F 10 +10% 0.55 Ceneral

8 | CLO5X105MQ3LNN O 14F 6.3 +20% 033 Capacitors

9 | CLO5X105KQ5NNN O 14F 6.3 +10% 0.55

10 | CLO5X105MR3LNN O 14F 4 +20% 033

11 | CLO5XT05KR5NNN O 14F 4 +10% 0.55

12 | CLO5X225MQSNSN O 2.2F 6.3 +20% 0.57 -

13 | CLO5X225MR5NSN O 2.2F 4 +20% 0.57

1 | CL10X474KASNNN O 0.47,F 25 +10% 0.90

2 | CL10X474KOSNNN O 0.47,F 16 +10% 0.90 Super Small Size

3 | CL10X474KPSNNN O 0.47,F 10 +10% 0.90 Clitarne

4 | CL10X474KQ8NNN O 0.47,F 6.3 +10% 0.90

5 | CL10X474KR8NNN O 0.47,F 4 +10% 0.90 L

6 | CLT10X105KA8NNN O 14F 25 +10% 0.90 Medium High
e : Voltage Capacitors

7 | CL10X105KO8NNN O 14F 16 +10% 0.90

8 | CL10X105KP8NNN O 14F 10 +10% 0.90

9 | CL10X105KQ8NNN O 14F 6.3 +10% 0.90 e

10 | CLT0X105KR8NNN O 1uF 4 +10% 0.90 Capacito!

11 | CL10X225KO8NNN OO | 60%080 2.2iF 16 +10% 0.90

12 | CL10X225KPSNNN OO 2.2iF 10 +10% 0.90

13 | CL10X225KQ8NNN O 2.2F 63 +£10% 0.90 Low ESL

14 | CL10X225KR8NNN O 2.2iF 4 +10% 0.90 Capacitors

15 | CL10X475KA8NQN OO 4.7,F 25 +10% 0.95

16 | CL10X475KO8NQN O 4.7F 16 +10% 0.95 o

17 | CL10X475KP5NNN O 47,F 10 $10% 090 Reliabilty Test

Condition

18 | CL10X475KQ8NNN O 47,F 6.3 +10% 0.90

19 | CL10X475KR8NNN O 47,F 4 +10% 0.90

20 | CL10X106MPSNNN O 104F 10 +20% 0.90 Premium Capacitors

21 | CL10X106KQ8NNN O 104F 6.3 +10% 0.90 fgrf"g;‘t’i?ﬁ:“’e

22 | CL10X106KR8NNN O 104F 4 +10% 0.90

1 | CL21X105KAFNNN O 14F 25 +10% 135

2 | CL21X105KOFNNN O 1uF 16 +10% 1.35 Packaging

3 | CL21X105KPFNNN O 14F 10 +10% 1.35 Speification

4 | CL21X105KQFNNN O 14F 6.3 +10% 135

5 | CL21X105KRFNNN O 14F 4 +10% 135

6 | CL21X225KAFNNN O 22F 25 +10% 135 Application Manual

7 | CL2TX225KOFNNN O 2.2F 16 +10% 135 Il

8 | CL21X225KPFNNN O 200%1.25 2.2iF 10 +10% 135

9 | CL21X225KQFNNN O 2.2iF 6.3 +10% 135

10 | CL21X225KRFNNN O 2.24F 4 +10% 135

11 | CL21X475KAQNNN O 4.7,F 25 +10% 1.40

12 | CL21X475KOFNNN O 47,F 16 +10% 135

13 | CL21X475KPFNNN O 47,F 10 +10% 135

14 | CL21X475KQFNNN O 4.7,F 6.3 +10% 135

s Omark means packaging code. If you want to learn the code or quantity in detail, please see p 80.
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SAMSUNG SAMSUNG
ELECTRO-MECHANICS ELECTRO-MECHANICS

| Product Lineup (High Capacitance -X6S) | Product Lineup (High Capacitance -X7R, X75)
Part Number Size LXxW Capacitance Vi?::;e Capacitance Thickness Part Number Size LxW Capacitance V?)T::ge Capacitance Thickness
(mm) (Vdo Tolerance Max. (mm) (mm) (vdo Tolerance Max. (mm)
15 | CL21X475KRFNNN O 4.74F 4 +10% 1.35 1| CLO5B224KO5NNND 0.224F 16 +10% 0.55
16 | CL21X106KACLRN O 104 25 +10% 0.95 2 | CLO5B224KP5SNNNDI 0.224F 10 +10% 0.55
17 | CL21X106KAYNNN O 104F 25 +10% 145 3 | CLO5B224KQ5NNND 1.00x0.50 0.22yF 6.3 +10% 0.55
18 | CL21X106KOYNNN O 104F 16 +10% 1.45 4_| CLO5B474KPSNNND 0.47,F 10 £10% 0.55 Part Numbering
13 | CLa1XI06KPCLIN D I 1 £10% 05 R AT G T N % 0% e e
20 | CL2TXTOBKPYNNN [ 200x1.25 1047 10 £10% 1.45 1 | CL10B474KASNNNDO — 0:47uF 25 T10% 0.90
21 | CLZ1XT06KQQNNN O 104F 6.3 +10% 1.40 2 | CL10B474KOSNNND 0.47,F 16 +10% 0.90 General
22| CL21X106KRQNNN & 104F 4 +10% 140 3 | CL10B474KP8NNND 0.47,F 10 +10% 0.90 Capaditors
23 | CL21X106KRCLNN O 104F 4 +10% 0.95 4 | CL10B474KQBNNNDI 0.47,F 6.3 +10% 0.90
24 | CL21X226MQQNNN O 224F 6.3 +20% 1.40 5 | CL10B105KASNNND 14F 25 +10% 0.90
25 | CL21X226MRQNNN OO 224F 4 +20% 1.40 6 | CL10BT0O5KOSNNND 160x0.80 1F 16 +10% 0.90
26 | CL21X476MRYNNN OO 47,F 4 +20% 1.45 7 | CL10BT05KP8NNND 14F 10 +10% 0.90 -
1 | CL31X475KAHNNN O 4.74F 25 +10% 1.80 8 | CL10B105KQ8NNNCI 14F 6.3 +10% 0.90
2 | CL31X475KACLNN O 4.7, 25 +10% 0.95 9 | CL10BZ25KPENNND 224 10 +10% 0.90
3 | CL31X475KOHNNN O 474F 16 +10% 1.80 }? Et:gg?ég&%sgmmg 21§HFF 2; i;gjf ?gg éuper_fmall Size
4 | CL31X475KPHNNN O 4.74F 10 +10% 1.80 G TETCERE NN 1uuF = 1100/2 00 apacitors
> | CL31X475MQHNNN O 4. 7uF 6.3 +20% 1.80 2 | CL21B105KLFNNND 1F 35 +10% 1.35
6 | CL31X475KRHNNN O 4.7uF 4 £10% 1.80 3 | CL21B105KAFNNND 1uF 25 +£10% 1.35 Medium-High
7 | CL31X106KACLNN O 104F 25 +10% 0.95 4 | CL21B105KOFNNND 1F 16 +10% 135 Voltage Capacitors
8 | CL31XTO6KAHNNN O 104F 25 +10% 1.80 5 | CL21B105KPFNNND 14F 10 +10% 135
9 | CL31X106KOHNNN OO 320160 104F 16 +10% 1.80 6 | CL21BT05KQFNNND 14F 6.3 +10% 135
10 | CL3TX106KPHNNN O 10uF 10 +10% 1.80 7 | CL21B225KAFNNNO 2.24F 25 +10% 1.35 eri
11 | CL31X106KQHNNN O 104F 6.3 +10% 1.80 8 | CL21B225KOFNNNDO 2.2F 16 +10% 1.35 Capacito
12 | CL31X106KRHNNN O 104F 4 +10% 1.80 9 | CL21B225KPFNNNO 200%125 2.24F 10 +10% 1.35
13 | CL31X226KOHNNN O 20F 16 10% 180 10 | CL21B225KQFNNND 2.2F 6.3 +10% 135
14 | CL31X226KPHNNN O 2F 10 +10% 1.80 1; &QSZ‘;?E?WNFEE jZUE 12 ﬂg:f 122 Low ESL
15 | CL31X226KQHNNN O 22F 6.3 +10% 1.80 13 | CL218475KQQNNN D 4:71‘} 53 ;10%‘: 40 Capadtors
16 | CL31X226KRHNNN & 224 4 +10% 1.80 14 | CL21B106KAYNNND 10, 25 +10% 1.45
17 | CL31X107MQHNNN O 1004F 6.3 +£20% 1.80 15 | CL21B106KOQNNNO 104F 16 £10% 1.40 Reliability Test
18 | CL31X107MRHNNN O 1004F 4 +20% 1.80 16 | CL21B106KPQNNND 104F 10 +10% 1.40 Condition
1 | CL32X106KAUNNN O 104F 25 +10% 2.00 17 | CL21B106KQQNNND 10,F 63 +10% 140
2 | CL32X106KOINNN O 104F 16 +10% 2.70 18 | CL21B226MQQNND 224F 6.3 +20% 1.40
3 | CL32X106KPJNNN O 104F 10 +10% 2.70 1 | CL31B475KBHNNNC 474F 50 +10% 1.80 Premium Capacitors
4 | CL32X106KQINNN O 104F 6.3 +10% 2.70 2 | CL31B475KLHNNND 47,F 35 £10% 180 for Automotive
5 | CL32X106KRIJNNN O 104F 4 £10% 270 3 | CL31B475KAHNNND 474F 25 +10% 1.80 Applications
6 | CL32X226KAINNN O 22, 25 +10% 2.70 4 | CL31B475KOHNNND 4.4 16 =10% 1.80
7 | CL32X226KOINNN O 22F 16 +10% 2.70 Z Egliﬁéﬁgmmg j;‘i 6103 ﬂgjf’ 128 Packaging
8 | CL32X226KPJNNN O 320250 224F 10 +10% 2.70 71 CL31B106KLUNNND 320x160 1'05F 30 ;1002 130 Specification
9 | CL32X226KQJNNN O 224F 6.3 +10% 2.70 8 | CL31B106KAHNNND 104F 25 ;10% 1.80
10 | CL32X226KRINNN O 224 4 +10% 2.70 9 [ CL31B106KOHNNND 104F 16 +10% 1.80 onlication Mangal
11 | CL32X476MPINNN O 47,F 10 +20% 2.70 10 | CL31B106KPHNNNDI 10, 10 +10% 1.80 R —
12 | CL32X476KQINNN O 47,F 6.3 +10% 2.70 11 | CL31B106KQHNNND 104F 6.3 +10% 1.80 ;
13 | CL32X476KRINNN O 47,F 4 +10% 2.70 12 | CL31B226KPHNNND 224F 10 +10% 1.80
14 | CL32X107MQVNNN O 1004F 6.3 +20% 2.80 1 | CL32B106KBJNNND 104F 50 +10% 2.70
15 | CL32X107MRVNNN O 1004F 4 +20% 2.80 2 | CL32BTO06KAJNNND 104F 25 +10% 2.70
s Omark means packaging code. If you want to learn the code or quantity in detail, please see p80. i EB;E} 82&% ’I:m,l:l‘g 185E 18 ﬂgjﬁz ;;8
5 | CL32BT06KQJNNNDI 10,F 6.3 +£10% 2.70
6 | CL32B226KAJNNNC 320x2.50 224F 25 +10% 2.70
7 | CL32B226KOJNNND 2F 16 +10% 2.70
8 | CL32B226KPINNND 224F 10 +10% 2.70
9 | CL32B226KQINNND 224F 6.3 +10% 2.70
10 | CL32B476MQINNND 47,F 6.3 +20% 2.70 34
11 | CL32B476MPINNN O 47,F 10 +20% 2.70 35

s Omark means packaging code. If you want to learn the code or quantity in detail, please see p80.



) SAMSUNG
ELECTRO-MECHANICS

| Product Lineup (High Capacitance -Y5V) | Feature
. Rated . . * Small chip size
Part Number Size LXW Capacitance Voltage Capacitance Thickness Q Q Q + 03 Series(COG) MLCC shows very low ESR value.
(mm) Tolerance Max. (mm) / > i
(vVdc) + 02 and 03 Series are suited to only reflow soldering
1 | CLO5F224Z05NNN O 0.224F 16 +80/-20% 0.55 + 02 and 03 Series are suited to miniature RF module,
2 | CLOSF224ZP5NNN O 0.224F 10 +80/-20% 0.55 portable equipment and high frequency dircuit
3 | CLO5F224ZQ5NNN O 100%050 0.224F 6.3 +80/-20% 0.55 _
4 | CLOSF474zPSNNN O 0.47,F 10 +80/-20% 0.55 ( za;‘t:‘r:mbe""g
5 | CLOSF474ZQ5NNN O 0.47,F 6.3 +80/-20% 0.55 d
6 | CLOSF105ZQ5NNN O 14F 6.3 +80/-20% 0.55
1 | CL10F474ZB8NNN O 0.47,F 50 +80/-20% 0.90 — General
2 | CL10F474ZASNNN O 0.47,F 25 +80/-20% 0.90 I Application Capaitors
3 | CL10F474ZOSNNN O 0.47,F 16 +80/-20% 0.90 « VICO, Tuner. RF Module
4 | CL10F474ZP8NNN O - 0.47,F 10 +80/-20% 0.90 « MCM Modue ;
5 | CL10F105Z08NNN O 60X0. 14F 16 +80/-20% 0.90 . . . High Capacitance
6 | CLIOF105ZP8NNN O 1F 10 +80/-20% 0.90 Mobile phone, Wireless LAN, Note PC ( Capacitors
7 | CL10F225ZP8NNN O 2.2F 10 +80/-20% 0.90
8 | CL10F225ZQ8NNN O 2.24F 6.3 +80/-20% 0.90
9 | CLI0F475ZQ8NNN O 4.74F 6.3 +80/-20% 0.90 (-
1 | CL21F105ZBFNNN O 14F 50 +80/-20% 135
2 | CL21F105ZAFNNN O 14F 25 +80/-20% 135 I Structure and Dimensions
3 | CL21F105ZOFNNN O 14F 16 +80/-20% 135 :Medium_High
4 | CL21F225ZAFNNN O 2.24F 25 +80/-20% 135 ] Voltage Capacitors
5 | CL21F225ZOFNNN O 2.2F 16 +80/-20% 135 | 1
6 | CL21F475ZQFNNN O 500 125 474F 6.3 +80/-20% 1.35
7 | CL21F475Z0FNNN O 474F 16 +80/-20% 135 < I
8 | CL21F475ZPFNNN O 4.7uF 10 +80/-20% 1.35 Capacitors
9 | CL21F106ZPFNNN O 104F 10 +80/-20% 1.35 T /
10 | CL21F106ZPCLNN O 104F 10 +80/-20% 0.95 —
11 | CL21F106ZQFNNN O 104F 6.3 +80/-20% 1.35 BW Low ESL
12 | CL21F106ZQCLNN O 104F 6.3 +80/-20% 0.95 < i
1 | CL31F475ZOFNNN O 474F 16 +80/-20% 1.40 —
2 | CL31F475ZPFNNN O 4.7,F 10 +80/-20% 1.40 EIA Dimension(mm _
3 | CL31F475ZQFNNN O 47)F 6.3 +80-20% 1.40 Code Code L w T BW ( Ei'r"ztl’t'::r’:““
4 | CL31F106ZOHNNN O 3205160 10,F 16 +80/-20% 1.80 02 01005 0.4+0.02 0.2+0.02 02+0.02 0.07~0.14
5 | CL31F106ZPHNNN O 104F 10 +80/-20% 1.80
6 CL31F106ZQHNNN O 10“[: 6.3 +80/-20% 1.80 03 0201 0.6=0.03 0.3+0.03 0.31+0.03 0.15+0.05 PremiumCap'acitors
7 | CL31F226ZPHNNN O 20F 10 +80/-20% 1.80 ?;lf"g‘t’i'gg:“’e
8 | CL31F226ZQHNNN O 22,F 6.3 +80/-20% 1.80
1 | CL32F106ZAHNNN O 104F 25 +80/-20% 1.80
2 | CL32F106ZOELNN O 104F 16 +80/-20% 1.20 Packaging
3 | CL32F226ZPINNN O 320250 224F 10 +80/-20% 2.70 Specification
4 | CL32F226ZPJLNN O 224F 10 +80/-20% 2.70
5 | CL32F476ZQINNN O 474F 6.3 +80/-20% 2.20 -
6 | CL32F107ZQINNN O 100,F 63 +80/-20% 2.70 ( on‘:"S'L‘:f:;’:m:::;Lg
s Omark means packaging code. If you want to learn the code or quantity in detail, please see p80.
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SAMSUNG

ELECTRO-MECHANICS

| Super Small Size Capacitance Table (C0G)

) Capacitance (pF)
TC dize Vr(V)
(mrm) 05 1 10 2 47 100 220 330
6.3
01005(0402)
16
C0G
25
0201(0603)
50 —
| Super Small Size Capacitance Table (X7R,X6S)
. Size o Capacitance (nF)
(mm) 01 022 047 1 22 33 47 10
010050402) | 10 [
10 S D D R
XR | oo010603 | 16 I R S
25 I
50 I
X6S | 0201(0603) | 4

| Super Small Size Capacitance Table (X5R, Y5V)

Size Capacitance (yF)
TC (mm) Vr(V)
001 | 0.1 | 022 | 047 1 22 47 10
o3 |
01005(0402) | 10 -
6 |-
4 Xstorxes
XSk 63 S
02010603) | 10 I R
16 T
25 I
Y5V 0201(0603) | 6.3 I

| Product Lineup (Super Small Size Capacitors -C0G)

SAMSUNG

ELECTRO-MECHANICS

CSEBIE

Rated

Part Number Size LxW Capacitance | Voltage Capacitance | Thickness
(mm) Tolerance Max. (mm)
(Vdc)
1 CLO2COR5CO2ANN O 0.5pF 16 +0.25pF 0.22
2 | CL0O2C010CO2ANN O 1.0pF 16 +0.25pF 0.22
3 | CLO2C1R2CO2ANN O 1.2pF 16 +0.25pF 0.22
4 | CLO2CT1R5CO2ANN O 1.5pF 16 +0.25pF 0.22
5 | CLO2CTR8CO2ANN 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 | CLO2C030CO2ANN O 3.0pF 16 +0.25pF 0.22
10 | CLO2C3R3CO2ANN O 3.3pF 16 +0.25pF 0.22
11 | 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 040020 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 | CLO2C180J0O2ANN O 18pF 16 +5% 0.22
20 | CL02C220J02ANN O 22pF 16 +5% 0.22
21 | CL02C270J02ANN O 27pF 16 +5% 0.22
22 | CLO2C330J0O2ANN O 33pF 16 +5% 0.22
23 | CLO2C390J0O2ANN O 39pF 16 +5% 0.22
24 | CL02C470J02ANN O 47 F 16 +5% 0.22
25 | CL02C560JQ2ANN O 56pF 6.3 +5% 0.22
26 | CLO2C680JQ2ANN O 68pF 6.3 +5% 0.22
27 | CL02C820JQ2ANN O 82pF 6.3 +5% 0.22
28 | CLO2C101JO2ANN O 100pF 16 +5% 0.22
29 | CLO2C101JQ2ANN O 100pF 6.3 +5% 0.22
1 CLO3COR5CA3GNN O 0.5pF 25 +0.25pF 0.33 High-Q
2 | CLO3CO10CA3GNN O 1.0pF 25 +0.25pF 033 High-Q
3 | CLO3CTR2CA3GNN O 1.2pF 25 +0.25pF 033 High-Q
4 | CLO3CTR5CA3GNN O 1.5pF 25 +0.25pF 0.33 High-Q
5 | CLO3CTR8CA3GNN 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 033 High-Q
8 | CLO3C2R7CA3GNN O 2.7pF 25 +0.25pF 033 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 +0.25pF 033 High-Q
13 | CLO3C5R6DA3GNN O 060%030 5.6pF 25 +0.5pF 033 High-Q
14 | CLO3C6R8DA3GNN O 6.8pF 25 +0.5pF 0.33 High-Q
15 | CLO3C8R2DA3GNN O 8.2pF 25 +0.5pF 0.33 High-Q
16 | CLO3CO90DA3GNN O 9.0pF 25 +0.5pF 0.33 High-Q
17 | CLO3C100JA3GNN 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% 0.33
21 | CLO3C270JA3ANN O 27pF 25 +5% 0.33
22 | CLO3C330JA3ANN O 33pF 25 +5% 0.33
23 | CLO3C390JA3ANN O 39pF 25 +5% 0.33
24 | CLO3C470JA3ANN O 47 oF 25 +5% 0.33
25 | CLO3C101JB3ANN O 100pF 50 +5% 0.33
26 | CLO3CT01JA3ANN O 100pF 25 +5% 0.33

s Dmark means packaging code. If you want to learn the code or quantity in detail, please see p80.
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| Product Lineup (Super Small Size Capacitors -X7R,X6S) | Feature

. Rated . . ; ; , « Highly reliable performance
Part Number Size LxW Capacitance Voltage Capacitance Thickness @ 0 @ » Operating at high voltage level
(mm) Tolerance Max. (mm) ,
(vVdc) > « Wide voltage level: from 100V to 3000V
1 | CLO2B101KP2NNN O 100pF 10 +10% 0.22 Q % % « High withstanding voltage
2 | CLO2B151KP2NNN D 150pF 10 +10% 0.22 - 2 * Tape & reel surface mount assembly
3 | CLO2B221KP2NNN O 220F 10 +10% 022 %m  Q
4 | CLO2B331KP2NNN O 040x0.20 330pF 10 +10% 0.22 Part Numbering
5 | CLO2BA71KP2NNN O 4705 10 +10% 0.22 System
6 | CLO2B68TKP2NNN O 680pF 10 +10% 0.22
7 | CLO2B102KP2NNN O 1nF 10 +10% 0.22 — o
1 | CLO3B331KO3NNN O 330pF 16 +10% 033 | Application Caep:cﬁors
2 | CLO3B102KB3NNN O TnF 50 +10% 033 + Switching Power CircuttSMPS)
3 | CLO3B102KO3NNN O ToF 16 £10% 033 « Lighting Ballast, LCD back lighting inverter
4 | CLO3B332KO3NNN O 0.60x0.30 3.3nF 16 +10% 0.33 ' ) o High Capacitance
5 | CL03B472KQ3NNN O 470 63 0% 033 « DC-DC converter input filter, snubber circuit ( Capacitors
6 | CLO3B103KP3NNN O 100F 10 +10% 033 * Phone, Fax, Modem
7 | CLO3X104KR3NNN O 1000F 4 +10% 0.33 * Network(EEE802.3)
Super Small Size
( Capacitors
| Product Lineup (Super Small Size Capacitors -X5R) | Structure and Dimensions
. Rated . .
Size LxW . Capacitance Thickness
Part Number (mm) Capacitance Vglltlage Tglerance Max. (mm) | L :-
1 | CLO2AT51KQ2NNN O 150pF 6.3 +10% 0.22
2 | CLO2A221KQ2NNN O 2200F 6.3 +10% 0.22 ( g:g’cm:
3 | CLO2A331KQ2NNN O 330pF 6.3 +10% 0.22 . /
4 | CLO2A471KQ2NNN O 470pF 6.3 +10% 0.22
5 | CLO2A681KQ2NNN O 680pF 6.3 +10% 0.22 ™ ( Low ESL
6 | CLO2A102KQ2NNN O 1nF 6.3 +10% 0.22 Capacitors
7 | CLO2A152KQ2NNN O 1.50F 6.3 +10% 0.22 A Dimension(mm)
8 | CLO2A222KQ2NNN O 040%0.20 2.20F 6.3 +10% 0.22 Code Code 1 W T Thickness Cod oW
9 | CLO2A332KQ2NNN O 3.20F 63 +10% 0.22 [cKness ~oce Reliability Test
10 | CLO2A472KQ2NNN O e 63 0% 03 10 0603 1.6010.10 0.80+0.10 0.80+0.10 8 0.3+0.2 Condition
11 | CLO2A682KQ2NNN O 6.80F 6.3 +10% 022 2.00£0.10 1.25+0.10 1.25£0.10 F
12 | CLO2A103KQ2NNN O 100F 6.3 +10% 0.22 21 0805 2.00£0.10 1.25+0.10 0.85%+0.10 C 0.5+0.2/-0.3 Premium Capacitors
13 | CLO2AT04KQ2NNN O 100nF 6.3 +10% 0.22 2.00+0.10 1.25+0.10 0.65+0.10 A for Automotive
14 | CLO2A224MR2NNN O 2200F 4 +20% 0.22 3.20+0.20 1.60%0.20 1.60+0.20 H Applications
15 | CLO2A224MQ2NNN O 2200F 6.3 +20% 0.22 31 1206 3.20+0.15 1.60+0.15 1.25+0.15 F 0.5+0.3
1 | CLO3AT03KP3NNN O 10nF 10 +10% 033 320+0.15 160+0.15 0.85+0.15 C Packaging
2 | CLO3A223KQ3NNN O 22iF 6.3 +10% 033 3200030 5504020 5504020 ] Specification
3 | CLO3A473KQ3NNN O 470F 6.3 +10% 033 3 1210 32040.30 > 200,20 1 600,20 N 0.6-03
4 | CLO3AT04MA3NNN O 100nF 25 +20% 033 3207030 2507020 1355020 -
5 | CLO3A104KO3NNN O 1000F 16 +10% 033 i b : : Application Manual
6 | CLO3AT04KP3NNN O 1000F 10 +10% 0.33 4.50+0.40 2.00+0.20 2.000.20 ! for Surface Mounting
7 | CLO3AT04KQ3NNN O 060X 030 1001F 6.3 +10% 033 42 1808 4.50+0.40 2.00+0.20 1.60£0.20 H 08+03
8 | CLO3A224KQ3NNN O Rt 2200F 6.3 +10% 033 4.50+0.40 2.00+0.20 1.25+0.20 F
9 | CLO3A224KP3NNN O 2200F 10 +10% 033 4.50+0.40 3.20+0.30 2.50+0.20 J
10 | CLO3A105MO3NRN OO 1nF 16 +20% 0.39 43 1812 4.50+0.40 3.20+0.30 1.60+0.20 H 0.8+0.3
11 | CLO3AT05MQ3CSN O 14F 6.3 +20% 0.35 4.50+0.40 3.2040.30 1.25+0.20 F
12 | CLO3AT05MP3NSN O 1uF 10 +20% 0.35 5 70+0.40 5.00+0.40 2504020 J 10403
13 | CLO3A225MR3CRN O 2.2F 4 +20% 0.39 55 2220 5 704040 5 004040 160020 H V=0,
14 | CLO3A225MQ3CRN O 2.2F 6.3 +20% 0.39

s Omark means packaging code. If you want to learn the code or quantity in detail, please see p80.
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SAMSUNG SAMSUNG
ELECTRO-MECHANICS ELECTRO-MECHANICS

| Medium-High Voltage Capacitors Table (C0G) | Medium-High Voltage Capacitors Table (C0G)
Capacitance Capacitance
vr Size(mm) (pF) (nF) Vr Size(mm) (oF) (nF)
330390470 560 680 820( 1 12 15 18 22 27 3339 47 56 68 82 10 12 15 18 22 27 33 47 5 €8 47 56 68 82 100 120 150 180 220 270 330 390 470 560 680 820 1 12 1.5 1.8 22 27 33 39 47 56
| | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
0603(1608) 12056216
Part Numbering
0805(2012) 1210(3225) SR T R R System
1KV
1206(3216) 1812(4532) T T T T R I
100V General
1210(3225) 2220(5750) 36 Capacitors
1812(4532) 1206(3216) |
2220(5750) 1210(3225) ‘_ High Capacitance
Capacitors
06031509 2 | reonesz) |
0805(2012) 18124532 (. Super Small Size
1206(3216) 2220(5750) — Capacitors
200V
1210(3225) 1808(4520) I
1812(4532) 3KV 1812(4532) I (-
2220(5750) 2220(5750) .
0603(1608) Array Type
Capacitors
0805(2012)
1206(3216) Low ESL
250V Capacitors
1210(3225)
1812(4532) Reliability Test
2220(5750) Condition
1206(3216) : :
Premium Capacitors
1210(3225) for Automotive
500V Applications
1812(4532)
2220(5750) Packaging
Specification

0805(2012)

1206(3216) Application Manual

for Surface Mounting

il

630V 1210(3225)

1812(4532)

2220(5750)
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SAMSUNG SAMSUNG
ELECTRO-MECHANICS ELECTRO-MECHANICS

Array Type

250V 1210(3225) .
Capacitors

1812(4532)

2220(5750) Low ESL

Capacitors

350V 1206(3216)

1206(3216)

| Medium-High Voltage Capacitors Table (X7R) | Medium-High Voltage Capacitors Table (X7R)
Capacitance (nF) Capacitance (nF)
Vr(V) Size(mm) Vr(V) Size(mm)
47 10 15 22 33 47 68 100 150 220 330 470 680 1000 1500 2200 4700 1 15 22 33 47 68 10 15 22 33 47 68 100 150 220 330
0603(1608) 1206(3216) [ e
0805(2012) 1210(3225) I
1KV Part Numbering

12063216) g2es) | System

100V
1210(3225) 2220(5750) [ ]

General
1812(4532) 1206(3216) _ Capacitors
2220(5750) 1210(3225) _
0805(2012) 2KV | 1808(4520) _ High Capacitance
Capacitors

1206(3216) 181205%) |

Loy 1210(3225) 2220(5750) I el
1812(4532) 3KV 1808(4520) _ Capacitors
2220(5750) :
1206(3216)

Reliability Test
1210(3225) Condition
500V
1812(4532
(4532) Premium Capacitors
2220(5750) for A_utqmotive
Applications
1206(3216)
1210(3225) Packaging
630V Specification
1812(4532)
222005750) Application Manual
for Surface Mounting
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w SAMSUNG

ELECTRO-MECHANICS

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

Rated

Part Number Size LXW Capacitance Voltage Capacitance Thickness
(mm) Tolerance Max. (mm)
(Vdo)
1 CL10C100JC8NNN O 10pF 100 +5% 0.90
2 CL10C150JC8NNN O 15pF 100 +5% 0.90
3 CL10C330JC8NNN O 33pF 100 +5% 0.90
4 | CL10C390JC8NNN O 39pF 100 +5% 0.90
5 CL10C470JC8NNN O 47pF 100 +5% 0.90
6 | CL10C560JC8NNN O 56pF 100 +5% 0.90
7 CLT0CT01JC8NNN O 100pF 100 +5% 0.90
8 CLT10C121JC8NNN O 120pF 100 +5% 0.90
9 CLT0C151JC8NNN O 150pF 100 +5% 0.90
10 | CLT0C331JC8NNN O 330pF 100 +5% 0.90
11 | CLT0C331JD8NNN O 330pF 200 +5% 0.90
12 | CL10C331JESNNN O 330pF 250 +5% 0.90
13 | CLT0C391JD8NNN O 1.60%0.80 390pF 200 +5% 0.90
14 | CL10C391JESNNN O 390pF 250 +5% 0.90
15 | CL10C471JC8NNN O 470pF 100 +5% 0.90
16 | CL10C471JD8NNN O 470pF 200 +5% 0.90
17 | CL10C471JESNNN O 470pF 250 +5% 0.90
18 | CLT0C561JD8NNN O 560pF 200 +5% 0.90
19 | CL10C561JESNNN O 560pF 250 +5% 0.90
20 | CL10C681JCENNN O 680pF 100 +5% 0.90
21 | CL10C681JDENNN O 680pF 200 +5% 0.90
22 | CLT0C681JEEBNNN O 680pF 250 +5% 0.90
23 | CL10C821JCENNN O 820pF 100 +5% 0.90
24 | CL10C102JC8NNN O TnF 100 +5% 0.90
25 | CL10C122JC8NNN O 1.2nF 100 +5% 0.90
1 CL21C100JCANNN O 10pF 100 +5% 0.75
2 CL21C120JCANNN O 12pF 100 +5% 0.75
3 CL21C150JCANNN O 15pF 100 +5% 0.75
4 | CL21C150JDCNNN O 15pF 200 +5% 0.95
5 CL21C180JCANNN O 18pF 100 +5% 0.75
6 | CL21C180JDCNNN O 18pF 200 +5% 0.95
7 CL21C220JCANNN O 22pF 100 +5% 0.75
8 | CL21C270JCANNN O 27pF 100 +5% 0.75
9 CL21C270JHFNNN O 27pF 630 +5% 1.35
10 | CL21C330JCANNN O 33pF 100 +5% 0.75
11 | CL21C330JDCNNN O 33pF 200 +5% 0.95
12 | CL21C330JHFNNN O 33pF 630 +5% 1.35
13 | CL21C390JDCNNN O 2.00%1.25 39pF 200 +5% 0.95
14 | CL21C470JCANNN O 47 oF 100 +5% 0.75
15 | CL21C470JDCNNN O 47 oF 200 +5% 0.95
16 | CL21C470JHFNNN O 47 oF 630 +5% 1.35
17 | CL21C560JCCNNN O 56pF 100 +5% 0.95
18 | CL21C560JDCNNN O 56pF 200 +5% 0.95
19 | CL21C680JCANNN O 68pF 100 +5% 0.75
20 | CL21C680JDCNNN O 68pF 200 +5% 0.95
21 | CL21C680JHFNNN O 68pF 630 +5% 1.35
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

s Omark means packaging code. If you want to learn the code or quantity in detail, please see p80.

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

SAMSUNG

ELECTRO-MECHANICS

Rated

Part Number Size LxW Capacitance Voltage Capacitance Thickness
(mm) Tolerance Max. (mm)
(Vdo)
26 | CL21C121JDCNNN O 120pF 200 +5% 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 +5% 0.75
32 | CL21C471JCCNNN O 470pF 100 +5% 0.95
33 | CL21C561JCCNNN O 2.00x1.25 560pF 100 +5% 0.95
34 | CL21C561JHFNNN O 560pF 630 +5% 1.35
35 | CL21C681JCCNNN O 680pF 100 +5% 0.95
36 | CL21C102JCFNNN O TnF 100 +5% 1.35
37 | CL21C102JDFNNN O TnF 200 +5% 1.35
38 | CL21C272JDFNNN O 2.7nF 200 +5% 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 +5% 1.40
3 CL31C220JGFNNN O 22pF 500 +5% 1.40
4 CL31C220JJHNNN O 22pF 2000 +5% 1.80
5 CL31C270JGFNNN O 27nF 500 +5% 1.40
6 CL31C330JGFNNN O 33pF 500 +5% 1.40
7 CL31C390JGFNNN O 39pF 500 +5% 1.40
8 CL31C470JGFNNN O 47 oF 500 +5% 1.40
9 CL31C470JHFNNN O 47 oF 630 +5% 1.40
10 | CL31C470JIFNNN O 47 F 1000 +5% 1.40
11 | CL31C470JJHNNN O 47pF 2000 +5% 1.80
12 | CL31C560JGFNNN O 56pF 500 +5% 1.40
13 | CL31C680JCCNNN 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 +5% 1.40
18 | CL31C101JGFNNN O 100pF 500 +5% 1.40
19 | CL31CT0TJHFNNN O 320x1.60 100pF 630 +5% 1.40
20 | CL31C10TJIENNN O 100pF 1000 +5% 1.40
21 | CL31CT101JJHNNN O 100pF 2000 +5% 1.80
22 | CL31C121JGFENNN O 120pF 500 +5% 1.40
23 | CL31C151JGFNNN O 150pF 500 +5% 1.40
24 | CL31C181JGFNNN O 180pF 500 +5% 1.40
25 | CL31C221JGFENNN O 220pF 500 +5% 1.40
26 | CL31C271JGENNN 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 +5% 1.80
30 | CL31C391JCCNNN O 390pF 100 +5% 1.00
31 | CL31C471JGENNN O 470pF 500 +5% 1.40
32 | CL31C471JHENNN O 470pF 630 +5% 1.40
33 | CL31C471JIFNNN O 470pF 1000 +5% 1.40
34 | CL31C561JCCNNN O 560pF 100 +5% 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

s Omark means packaging code. If you want to learn the code or quantity in detail, please see p80.
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SAMSUNG SAMSUNG
ELECTRO-MECHANICS ELECTRO-MECHANICS

| Product Lineup (Medium-High Voltage Capacitors-C0G) | Product Lineup (Medium-High Voltage Capacitors-X7R)
Part Number Size LxW Capacitance Vr:)al‘::;e Capacitance Thickness Part Number Size LxW Capacitance V?)T::ge Capacitance Thickness
(mm) Tolerance Max. (mm) (mm) Tolerance Max. (mm)
(vdo) (vdc)

36 | CL31C102JCCNNN O 1nF 100 +5% 1.00 1 | CL10B102KC8NNN O 10F 100 +10% 0.90

37 | CL31C102JGHNNN O 1nF 500 +5% 1.80 2 | CL10B472KCBNNN O 60080 4.74F 100 +10% 0.90

38 | CL31C152JCCNNN O 1.5pF 100 +5% 1.00 3 | CL10BT03KCBNNN O 100F 100 +10% 0.90

39 | CL31C222JCCNNN O 2.20F 100 +5% 1.00 4 | CL10B104KC8NNN O 1001F 100 +10% 0.90 Part Numbering

40 | CL31C332JGHNNN O 1205160 3.3nF 500 +5% 1.80 1 | CL21B221KDCNNN O 2200F 200 +10% 0.95 System

41 | CL31C332JHHNNN O 331F 630 +5% 1.80 2 | CL21B221KCANNN O 2200F 100 +10% 0.75

42 | CL31C392JCHNNN O 3.90F 100 +5% 1.80 3 | CL21B331KDCNNN O 330pF 200 +10% 0.95 General

43 | CL31C822JDHNNN O 8.20F 200 +5% 1.80 4 | CL21B47TKCANNN O 470pF 100 +10% 0.75 Capacitors

44 | CL31C822JEHNNN O 8.20F 250 +5% 1.80 5 | CL21B102KDCNNN O ToF 200 +10% 0.95

45 | CL31C183JCHNNN O 180F 100 +5% 1.80 6 | CL21B102KCANNN O ToF 100 +10% 0.75

1 | CL32C101JJFNNN O 100pF 2000 +5% 1.45 7 | CL21B222KDCNNN O 2.20F 200 +10% 0.95 High Capacitance

2 | CL32C471)JINNND 470pF 2000 +5% 2.70 8 | CL21B222KCANNN O 2.20F 100 +10% 0.75 Capacitors

3 | CL32C821JIINNND 820pF 1000 +5% 2.70 9 | CL21B332KCANNN O 3.30F 100 +10% 0.75

4 | CL32C103JGINNN O 3205250 10¢F 500 +5% 2.70 10 | CL21B472KDCNNN O 4.70F 200 +10% 0.95 _

5 | CL32C103JHINNN O 10¢F 630 +5% 2.70 11 | CL21B472KCANNN O 500X 125 4.70F 100 +10% 0.75 Super Small Size

6 | CL32C273JDINNN O 270F 200 +5% 2.70 12 | CL21B682KCANNN O B 6.80F 100 +10% 0.75 Capacitors

7 | CL32C273JEINNN D 270F 250 +5% 2.70 13 | CL21BT03KDCNNN O 10pF 200 +10% 0.95

8 | CL32C563JCINNND 560F 100 +5% 2.70 14 | CL21BT03KCANNN O 10pF 100 +10% 0.75

1 | CL42CT00JKFNNN O 10pF 3000 +5% 1.45 15 | CL21BT53KEFNNN O 150F 250 +10% 1.35 -

2 | CLA2CI5TIKINNN O 4,50%2.00 150pF 3000 +5% 2.20 16 | CL21B153KDFNNN O 15nF 200 +10% 1.35

3 | CL42C221JJHNNN O 220pF 2000 +5% 1.80 17 | CL21B153KCCNNN O 150F 100 +10% 0.95

1 | CL43C391JKINNN O 390pF 3000 +5% 2.70 18 | CL21B223KCFNNN O 220F 100 +10% 1.35 Array Type

2 | CL43C102JIHNNN O 10F 1000 +5% 1.80 19 | CL21B473KCFNNN O 470F 100 +10% 1.35 Capacito

3 | CL43C122 JIINNN D 1.2iF 1000 +5% 2.20 20 | CL21B683KCFNNN O 68nF 100 +10% 1.35

4 | CL43C182 JIJNNN O 1.80F 1000 +5% 2.70 21 | CL21B154KCFNNN O 1500F 100 +10% 1.35

5 | CL43C182JJINNN O 450%320 1.8nF 2000 +5% 2.70 22 | CL21B224KCFNNN O 2200F 100 +10% 135 Low ESL

6 | CL43C223JGINNN O 220F 500 +5% 2.70 1 | CL31B221KGFNNN O 220pF 500 +10% 1.40 Capadtors

7 | CL43C223JHINNN D 220F 630 +5% 2.70 2 | CL31B471KGFNNN O 470pF 500 +10% 1.40

8 | CL43C473JDINNND 47rF 200 +5% 2.70 3 | CL31B471KDCNNN O 470pF 200 +10% 1.00 S

9 | CL43C4T3JEINNND A7nF 250 +5% 2.70 4 | CL31B102KIHNNN O 10F 2000 +10% 1.80 Ezlr']":‘ft'l'gm

10 | CL43C563JCINNN O 560F 100 +5% 2.70 5 | CL31B102KI FNNN O 1nF 1000 +10% 1.40

1 | CL55CT02JJJNNNO 10F 2000 +5% 2.70 6 | CL31BT02KGFNNN O 1nF 500 +10% 1.40

2 | CL55CT02JKINNN D 10F 3000 +5% 2.70 7 | CL31B102KHFNNN O 1nF 630 +10% 1.40 Premium Capacitors

3 | CL55C362JIJNNN D 3.60F 1000 +5% 2.70 8 | CL31B152KGFNNN O 220160 1.50F 500 +10% 1.40 fgrf"‘c‘;‘t’i?r?:“’e

4 | CL55C223JGINNN O 5 7055 00 220F 500 +5% 2.70 9 | CL31B152KJHNNN O ot 1.50F 2000 +10% 1.80

5 | CL55C223JHINNN D 220F 630 +5% 2.70 10 | CL31B222KI FNNN O 2.20F 1000 +10% 1.40

6 | CL55C473JDINNND 470F 200 +5% 2.70 11 | CL31B222KDCNNN O 2.20F 200 +10% 1.00 Packaging

7 | CL55C473JEINNNO 47,F 250 +5% 2.70 12 | CL31B222KGFNNN O 2.20F 500 +10% 1.40 Specification

8 | CL55C683JCINNN O 680F 100 +5% 2.70 13 | CL31B222KJHNNN O 2.20F 2000 +10% 1.80

% Omark means packaging code. If you want to learn the code or quantity in detail, please see p80. 14 | CL31B332KGFNNN O 3.3nF 500 £10% 1.40 .
15 | CL31B332KIFNNN O 330F 1000 +10% 140 Application Manual
16 | CL31B472KGFNNN O 47 500 +10% 140 Il
s Omark means packaging code. If you want to learn the code or quantity in detail, please see p80.
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| Product Lineup (Medium-High Voltage Capacitors-X7R)

SAMSUNG
ELECTRO-MECHANICS

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

SAMSUNG
ELECTRO-MECHANICS

CSEBIE

. Rated . .
Part Number Size LXW Capacitance Voltage Capacitance Thickness
(mm) (Vdo Tolerance Max. (mm)
17 | CL31B472KDCNNN O 4.7nF 200 +10% 1.00
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
21 | CL31B103KFCSNN O 10nF 350 +10% 1.00
22 | CL31B153KDCNNN O 15nF 200 +10% 1.00
23 | CL31B153KFCSNN O 15nF 350 +10% 1.00
24 | CL31B153KCCNNN O 15nF 100 +10% 1.00
25 | CL31B153KGFNNN O 15nF 500 +10% 1.40
26 | CL31B153KHFNNN O 15nF 630 +10% 1.40
27 | CL31B223KDCNNN O 22nF 200 +10% 1.00
28 | CL31B223KCCNNN O 22nF 100 +10% 1.00
29 | CL31B223KFCSNN O 22nF 350 +10% 1.00
30 | CL31B223KGHNNN O 22nF 500 +10% 1.80
31 | CL31B223KHHNNN O 22nF 630 +10% 1.80
32 | CL31B333KDFNNN O 320% 160 33nF 200 +10% 1.40
33 | CL31B333KFESNN O T 330F 350 +10% 1.25
34 | CL31B333KCCNNN O 33nF 100 +10% 1.00
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
39 | CL31B473KCCNNN O 47nF 100 +10% 1.00
40 | CL31B473KEHNNN O 47nF 250 +10% 1.80
41 | CL31B683KEHNNN O 68nF 250 +10% 1.80
42 | CL31B104KDHNNN O 100nF 200 +10% 1.80
43 | CL31B104KCFNNN O 100nF 100 +10% 1.40
44 | CL31B104KEHNNN O 100nF 250 +10% 1.80
45 | CL31B154KCHNNN O 150nF 100 +10% 1.80
46 | CL31BT105KCHNNN O 1uF 100 +10% 1.80
47 | CL31B155KCHNNN O 1.54F 100 +10% 1.80
48 | CL31B225KCHNNN O 2.24F 100 +10% 1.80
1 CL32B102KJFNNN O 1nF 2000 +10% 1.45
2 CL32B472KHFNNN O 4.7nF 630 +10% 1.45
3 CL32B472KIFNNN O 4.70F 1000 +10% 1.45
4 CL32B682KIFNNN O 6.8nF 1000 +10% 1.45
5 CL32B103KCFNNN O 320%2.50 10nF 100 +10% 1.45
6 CL32B153KGFNNN O 15nF 500 +10% 1.45
7 CL32B223KGFNNN O 22nF 500 +10% 1.45
8 CL32B333KHHNNN O 33nF 630 +10% 1.80
9 CL32B333KGHNNN O 33nF 500 +10% 1.80
10 | CL32B473KHHNNN O 47nF 630 +10% 1.80

s Omark means packaging code. If you want to learn the code or quantity in detail, please see p80.

. Rated . .
Part Number Size LXW Capacitance Voltage Capacitance Thickness
(mm) (vdo Tolerance Max. (mm)
11 | CL32B473KDHNNN O 470F 200 +10% 1.80
12 | CL32B473KGHNNN O 470F 500 +10% 1.80
13 | CL32B683KDINNN O 63nF 200 +10% 2.20 .
14 | CL32B104KE JNNN O 100nF 250 +10% 2.70 Part Numbering
15 | CL32B104KDINNN O 100pF 200 +10% 2.20 System
16 | CL32B154KCFNNN O 150nF 100 +10% 1.45
17 | CL32B154KDJNNN O 150nF 200 +10% 2.70 o
18 | CL32B154KEJNNN O 320%250 150nF 250 +10% 2.70 Capacitors
19 | CL32B224KCHNNN O 2200F 100 +10% 1.80
20 | CL32B224KDJNNN O 2200F 200 +10% 2.70
21 | CL32B224KEJNNN O 220nF 250 +10% 2.70 High Capacitance
22 | CL32B334KCHNNN O 3300F 100 +10% 1.80 Capacitors
23 | CL32B474KCINNN O 4700F 100 +10% 2.20
24 | CL32B105KCINNN O 14F 100 +10% 2.70
25 | CL32B155KCHNNN O 1.54F 100 +10% 1.80 Super Small Size
26 | CL32B225KCINNN O 2.2iF 100 +10% 2.70 Capaitors
1 | CL43B102KJFNNN O 1nF 2000 +10% 1.45
2 | CL43B152KJFNNN O 1.50F 2000 +10% 1.45
3 | CL43B222KIFNNN O 2.20F 1000 +10% 1.45 -
4 | CLA3B222KJFNNN O 2.20F 2000 +10% 1.45
5 | CL43B332KJFNNN O 3.30F 2000 +10% 1.45
6 | CL43B103KIFNNN O 100F 1000 +10% 1.45 Array Type
7 | CL43B333KIINNN DO 33pF 1000 +10% 2.70 Capacito
8 | CL43B473KGFNNN O 470F 500 +10% 1.45
9 | CL43B473KHFNNN O 450320 470F 630 +10% 1.45
10 | CL43B104KGINNN C R 100nF 500 +10% 2.20 Low ESL
11 | CL43B104KDFNNN O 100nF 200 +10% 1.45 Capacitors
12 | CL43B104KHINNN O 100nF 630 +10% 2.20
13 | CL43B224KCFNNN O 2200F 100 +10% 1.45 S
14 | CL43B334KCFNNN O 3300F 100 +10% 145 Czr:iiitli:)tr): R
15 | CL43B474KEJNNN O 4700F 250 +10% 2.70
16 | CL43B474KCHNNN O 4700F 100 +10% 1.80
17 | CL43B474KDJNNN O 470nF 200 +10% 2.70 Premium Capacitors
18 | CL43B105KCINNN O 1uF 100 +10% 2.70 f'mg;‘t’i?ﬁ:“’e
T | CL55B103KJHNNN O 100F 2000 +10% 180 PP
2 | CL55B473KIINNN O 470F 1000 +10% 2.20
3 | CL55B224KGINNN O 220nF 500 +10% 2.70 Packaging
4 | CL55B224KHINNN O —— 2200F 630 +10% 270 Specification
5 | CL55B105KCHNNN O S 14F 100 +10% 1.80
6 | CL55B105KDJNNN O 14F 200 +10% 2.70 —
7 | CL55B105KEJNNN O 1F 250 +10% 2.70 i\pphcafﬂon Manual
8 | CL55B475KCINNN O 47)F 100 +10% 270 SRty i
s Omark means packaging code. If you want to learn the code or quantity in detail, please see p80.
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| Feature | Array Type Capacitors Table (COG, X5R, X7R, Y5V)
_ . Reduct@on ?n required space(more than 50%) Capacitance (oF)
* Reduction in cost and time for replacement of PCB TC | Size(mm) Type vr(y) | Tmax
+ Reduction in amount of solder joints (mm) o2 7 4 100 470
* Easeer PCB design , 0504(1410) | 2-element | 25 | 0.88 S R
. * Reduced waste from tape and reel packaging process C0G
* It protect EMI bypassing digital signal line nose 1206(3216) | 4-element | 50 | 1.00 _ _
Part Numbering
System
Capacitance (nF)
TC Size(mm) Type Vr(V) (Trr:]];))(
IAppllcatlon 122 47 02 4100 20 4701000 2200 General
o ] . ] o . o Capacitors
* A bypass for digital and analog signal line noise generated by telecommunication equipment and other common electronic circuits 4 o
03020906) | 2eement | 63 | 050 I
High Capacitance
10 R Gapactor
| Structure and Dimensions
0.88 I
Super Small Size
. R . capac
sw | P 63 0.66 Capacitors
* | I
W & 0.55
™ : 040 [ —— Mediur-High
Voltage Capacitors
0.88 e
Code | SiZ8 EIA Dimension(mm) 0.6 ]
i ol w T | _sw : ® [os I
A 0906 0302 0.90£005 0.60£0.05 0.45+0.05 0.25%+0.05 0.15%0.1 0.45+005 0504(1410) | 2-element :
Ay o8 00 o -
050+008 oss R B R B Caac
080008 066 R R
16
A 2012 0805 2.0+0.15 125+0.15 0.85%=0.1 0.5%+0.2 0.25+0.15 1.0%0.1 055 _ Reliability Test
B 2012 0805 2.0+0.15 125£015 0.85+0.1 0.25+0.1 0.25+0.15 0.5+0.1 Condition
0.40 T R A
B 3216 1206 3.2+0.15 1.6+0.15 0.85*£0.15 04+02 0.3%+0.15 08+02
0.88 o Premium Capacitors
for Automotive
| Structure and Control Code 25 | 066 T Applications
= A : ARRAY(2-element) = B : ARRAY(4-element) 055 o S
Ceramic Body Ceramic Body 6.3 s Specification
0805(2012) | 2-element | 10 | 0.95 R
16 _ Application Manual
for Surface Mounting
o - 10 I
End Terminati
L nd Termination End Termination 0805(2012) | 4-element 0.95
| | N . | 16 I
SW__ I P SW T .
? X7R 16 I I
T
W W 1206(3216) | 4-element | 25 | 1.00 I I
=] == T
AN BW 1 BW 50 S R
25 I
Y5V | 1206(3216) | 4-element 1.00
50 - 2




| Product Lineup (Array Type Capacitors )

Rated

Part Number El$ment Size LxW Capacitance| Voltage Capacitance | Thickness
ype (mm) (Vdo) Tolerance | Max. (mm)
T | CLIAC270KAGNAN O | ZAmy T20%1.00 270F 2 10% 0.6
1 | CL31C100JBCNBN O 100F 50 5% 1.00
2 | C31C150JBCNBN O 150 50 5% 1.00
3 | CL31C220JBCNBN O 20F 50 5% 1.00
4 | CL31C270JBCNBN O 270F 50 5% 1.00
5 | CL31C330KBCNBN O 33F 50 +10% 1.00
6 | CL31C390KBCNBN O 39F 50 +10% 1.00
7 | CL31C680JBCNBN O | 4-Amay 320160 680F 50 5% 1.00
8 | C[31C820JBCNBN O 820F 50 5% 1.00
9 | CL31C101JBCNBN O 100pF 50 5% 1.00
10 | CL31CT51KBCNBN o 1500F 50 +10% 1.00
11 | C[31C181JBCNBN O 180pF 50 5% 1.00
12 | C31C331JBCNBN O 330,F 50 5% 1.00
13 | CL31C471JBCNBN O 4705F 50 5% 1.00
T [ CL21B47TKBCNBN O 4705F 50 10% 0.95
2 | CL21B104KOCNBN O | 4Amy 200125 1000F 16 +10% 0.95
3| CL21B104MPCNBN O 1000F 10 +20% 0.95
T | CL31B102MBCNBN O T 50 T20% 1.00
2 | CL31B103MBCNBN O 100F 50 +20% 1.00
3 [COIBTS3KBCNBN O | 4, 120x 160 150F 50 +10% 1.00
4 | CL31B473KACNBN O 470F 25 +10% 1.00
5 | CL31B104KACNBN O 1000F 2% +10% 1.00
6 | CL31B104KOCNBN O 1000F 16 +10% 1.00
T | CLO9AT0AKPASAN O 1000F 10 10% 0,50
2| CLO9AT04KQASAN O 1000F 63 +10% 0,50
3 [ CLogATOSMQaNAN O | A 030060 1F 63 +20% 0.50
4 | CLO9AT05MRANAN O 1F 4 +20% 0,50
1| CLI4A104KAGNAN O 1000F 2% 10% 0.6
2 | CLI4AT04KOBNAN O 1000F 16 +10% 0.66
3| CLT4AT04KPENAN O 1000F 10 +10% 0.6
4 | CL14A105MASNAN O 1F 2 +20% 0,55
5 | CL14A105KPENAN O 1F 10 +10% 0.88
6 [CLUAIGSMOINAN O | o, L J0X 100 1F 16 +20% 0.40
7| CLI4ATO5MOBNAN O 1F 16 +20% 0.88
8 | CLI4ATO5MOSNAN O 14F 16 +20% 0,55
9 | CLT4A105MP3NAN O 1F 10 +20% 0.40
10 | CL14A105MP5NAN O 1F 10 +20% 0,55
11 | CL14A225KPSNAN O 22F 10 +10% 0.88
12 | CL14A225KQ8NAN O 20F 63 +10% 0.88
T | CL21AT05KOCNAN o F 16 T10% 0.95
2 | CL2TAT05MPCNAN O ZATey 200125 14F 10 +20% 0.95
1 | CL31F473ZBCNBN O 70 50 +801-20% 1.00
) [caimoazacen | 320160 1000F 25 +80/-20% 1.00

O

mark means packaging code. If you want to learn the code or quantity in detail, please see p80.

| Feature

S
iy M Ny

| Application

+ Highly reliable performance
« Highly resistant termination metal
* Tape & reel for surface mount assembly

« High Speed Microprocessor
« High Frequency Digital Equipment

| LICC(Low Inductance Ceramic Capacitors)

« Low ESL, good for noise reduction for high frequency
+ Highly reliable tolerance and high speed automatic chip placement on PCBs

Ea
I
K
W
L
Size EIA Dimension(mm)
Code (mm) Code L w T BW
L5 0510 0204 0.5240.05 1.00.05 0.3+0.05 0.18+0.08
01 0816 0306 0.8%0.15 16+0.2 0.5+0.05/—0.1 0.25+0.15
| SLIC(Super Low Inductance Capacitors)
e
T /
fl—— W
L
R _
SW_
* w
1 ~ =
- BW
P
Size EIA Dimension(mm)
Code
(mm) Code L w T BW sw P
10 1608 0603 16501 | 08+01 |05+0.050.1| 025+0.1 | 0.15£0.1 | 04+01
21 2012 0805 | 20401 | 125+01 |0.540.050.10.25+0.15-0.1| 0.2+0.15-0.1 | 0.5%0.1

Part Numbering
System

el
=
C
=
e
N
=
-

General
Capacitors

High Capacitance
Capacitors

Super Small Size
Capacitors

Medium-High
Voltage Capacitors

Array Type
Capacitors

Reliability Test
Condition

Premium Capacitors
for Automotive
Applications

Packaging
Specification

Application Manual
for Surface Mounting

il
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| Low ESL Capacitors Table (LICC)

SAMSUNG
ELECTRO-MECHANICS

SAMSUNG

ELECTRO-MECHANICS w

| Product Lineup (Low ESL Capacitors-X7R, X6S, X7S, X7T)

Rated

Capacitance (uF)
TC Size(mm) | Tmax(mm) Vr(V)
001 0022 0047 0.1 0.22 047 1 22 47 10
| | | | | | | |
25 X
X6S
XTS 0204(0510) 0.35 4 -_
X 63 XS
o0s0816) | 055 | 4 s
Capacitance (uF)
TC Size(mm) | Tmax(mm) Vr(V)
001 0022 0047 0.1 0.22 047 1 22 47 10
| | | | | | | |
6.3
10
X7R
IX5R 0306(0816) 0.55 16
25
50
| Low ESL Capacitors Table (SLIC)
Capacitance (uF)
TC Size(mm) | Tmax(mm) Vr(V)
0.1 047 0.68 1 22 47 10 22
| |
25
0603(1608) 0.55
a L xs
X7R
IXTS 4 —-
IXTT
0805(2012) | 055 63 —
6 R

s Omark means packaging code. If you want to learn the code or quantity in detail, please see p80.

Part Number Size LxW Capacitance Voltage Capacitance Thickness
(mm) (vdo Tolerance Max. (mm)

1 | CL21B104MOSNIN O 100nF 16 +20% 0.55
2 | CL21B684MOSNIN O 200x1.25 680nF 16 +20% 0.55
3 | CL21B684MQ5NIN O 680nF 6.3 +20% 0.55
1 | CLL5X224MR3NLN O 2200F 4 +20% 0.35 Part Numbering
2 | CLL5X474MR3NLN O 050%1.00 470rF 4 +20% 0.35 System
3 | CLL5X105MR3NLN O 14F 4 +20% 035
1 | CLL5Y104MQ3NLN O 0.50x 1.00 100pF 6.3 +20% 0.35 General
1 | CLOTY105MR5NLN O 080160 14F 4 +20% 0.55 Capacitors
2 | CLOTY225MR5NLN O 2.2F 4 +20% 0.55
1 | CL10Y474MR5NIN O 4700F 4 +20% 0.55
2 | CL10Y105MR5NIN O 1.60x0.80 1uF 4 +20% 0.55 High Capacitance
3 | CL10Y225MR5NIN O 2.2F 4 +20% 0.55 Capacitors
1 | CL21Y105MR5NIN O 14F 4 +20% 0.55
2 | CL21Y225MRSNIN O 200%1.25 2.2F 4 +20% 0.55
1 | CLL5Z105MS3NLN O 050 1.00 14F 2.5 +20% 0.35 Super Small Size

Capacitors

Medium-High
Voltage Capacitors

Array Type
Capacitors

Reliability Test
Condition

T HELLEE

Premium Capacitors
for Automotive
Applications

Packaging
Specification

Application Manual
for Surface Mounting

il
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No ltem Performance Test Condition No ltem Performance Test Condition
1 Appearance No abnormal exterior appearance Visual Inspection through Microscope( X 10) Capacitance shall be measured by the steps shown in the following table.
! ) Step Temperature(C)
10,000M% min. or 5001Q - xF min. (or * 100MQ- 4F) Apply the rated voltage for 60~120 sec. 1 25+ 2
. . product whichever is smaller ) . . Characersi - - i S
2 Insulation Resistance (Rated vottage < 16V:10,0004Qmin. or 100U2- 47 Ratedvoltage > 500V: Insulation Resistance shall be CLASS T aracteristic Temp. Coeff+|C|en1(PPl\/|/ 0 2 Min. Operating Temp. +2
: - : measured with 500 50Vdc C 0+30 3 25+
min. product whichever is smaller) Part Numberi
4 Max. Operating Temp. =2 arcNumbering
" 5 25+ 2 System
Apply the spedified voltage™ for 1~5 sec. =
Charge/Discharge current limit: 50mA max. P (1) CLASS T
*CLASS I (Rated Voltage < 100V): 300% of the rated Voltage ERllc Temperature Coefficient shall be calculated from the formula as below
9509 T gC . General
; o | I N CLASSTI (Rated Voltage < 100V): 250% of the rated Voltage 6 g é Ternp. Coefficent= S X 106[opm/C] Capacitors
Withstanding Voltage | - No dielectric breakdown or mechanical breakdown | |, e case of ir 100V products, following condition should Es0 : .
be applied. =0% Characteristic Capacitance Change(%) C1: Capaditance at step 3
100V <Rated Voltage < 500V: 200% of the rated Voltage with No bias 2 Capaﬂatance aﬂt 125:C
500V <Rated Voltage < 1000V: 150% of the rated Voltage CLASST AOXSR)/BXTR) +15% AT:100C(=1251C-25C) High Capacitance
Rated Voltage > 1000V: 120% of the rated Voltage X(X69), Y(X7S) +22% (2) CLASSTT Capacitors
Z(X7T) +22%~-33% Capacitance Change shall be calculated from the formula as below
Capacitance Frequency Voltage FY5V) +22%~-82% Ace £2-C o
CLASST | Within the specified tolerance <1,0000F TMHz-10% =1 X100(%) i
100 0.5~5Vms ) Super Small Size
4 ) >1,0000F 1KHz£10% C1: Capaditance at step 3 Capacitors
‘(Ca\i FZZC' Capacitance Frequency Voltage (C2: Capaditance at step 2 or 4
; & <10uF 1KHz£=10% 1.0£0.2Vims
CLASSTI Within the specified tolerance 104 O 20% R Aoply 500g.f* pressure for 10-£1 sec. :2009_ ]]: ]for 0201
* 1KHZ 2 10% 05+01Vims rdhesieStenctof | Mo nicatonof ceeing N 100gfor 01005 Medium-High
Capaditance > 305F - Q >1,000 Capacitance Frequency Voltage 7 %\r/ﬁ] i r;t;ig%t o elgézoggtlon of peeling shall occur on the termina Voltage Capacitors
Q CLASS T <30pF:Q>400 +20X C <1,000pF TMHz=10% 05~ 5V < 5009
(C: Capaitance) >1,000pF 1KHz+ 10% 2~ 2 VIms
1. Characteristic: AXXSR) Cazac'ta”ce Frequ+enq£/ \f’ltage Array Type
Rated Voltage Spec <104 1Ktz 10 > 10-20.2Vims o , « Bending Limit: Tmm « Test Speed: 1.0mnmsec. Capacitors
50V/35V 0,025 max/0.05 max* > 1040 120Hz£20% 0.5£01Vrms Appearance | - No indication of peeling shall occur + Keep the test board at the limit point in 5 sec.
0.025 max/ * 1KHz£10% 05£0.1Vims + Then Measure Capacitance
v 0.05 max*/0.10 max* " :
: rg%X35 - /max Characteristic Capacitance Change 2 Low ESL
.035ma _ ;
1oV 0.05 max* / 0.1)6 max* g| Bending CLASS T +5% or + 0.5 pF 50 _f = R=230 Capacitors
<10v 0.05 max /0.10 max* Strength whicheveris larger 7 @} *
Capacitance L
2. Characterisic B0XTR), XIX6S), Y(X75) P AOGR), BOTR) . I
X(X6S), YX7S) | £12.5%  E— [}
Rated Voltage Spec CLASSIT | ) . | Bending limit
5| Ta | CASSIL || 5ov=/35v/25v 0.025 max/ ll 4541 451
B 0.05 max*/0.10 max* KY5V) +30%
16V 0.035 max/0.10 max*
. . . ; :
<10V 0.05 max /0.10 max* More han 7% Oa‘:ttgiz‘m{‘z'fm“gﬁ 10 besoldered Solder S1-3Ag-05Cu Premium Capacitors
. P Solder Temp. 245+5C for Automotive
3. Characteristic: F(Y5V) 9 Solderability Flux RMA Type Applications
Rated Voltage Spec 2 A Dip time 3+03sec
0.05 max/ Pre-heating at 80~120°C for 10~30 sec.
50V/35V/ 25V 0.07 max* /0.09 max* Packaging
16V 0.07 max/ Appearance | No mechanical damage shall occur Solder temperature: 270=5C DIP TIME:10=£ 1 sec. Specification
0.09 max*/0.125 max* — - Each termination shall be fully immersed and preheated as below:
v 0125 max /0.16 max* o ) Characteristic Capacitance Change - -
: : You can check the specification at the web site or contact sales people 5% or + 025 0F Step Temperature(C) Time (sec.)
<6.3V 0.16 max ; * +25%or £ 0. -
for each product with mark CLASST whichever s larger ! 80~100 60 Application Manual
; 2 150~180 60 i
Capacitance AXR), BOXTR) for Surface Mounting
Resistance CLASSIT | X(X69), Y(X7S) | £7.5%
10 | to Soldering ZX7M)
Heat FY5V) +20% - B .
Q Leave the capacitor in ambient condition for specified time™ before
(CLASST) Within the specified initial value measurement
Tand *24 % 2 hours(CLASST)
(CLAaSSH) Within the specified initial value 24 =+ 2 hours(CLASSID)
lrgzgtrgg Within the specified initial value
Wimgfg“ging Within the specified inital value
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No ltem Performance Test Condition No ltem Performance Test Condition
Appearance | No mechanical damage shall occur The capacitor shall be subjected o a harmonic motion having a total Appearance | No mechanical damage shall occur Capacitor shall be subjected to 5 cycles.
Characterisic Capacitance Change gmp;h%uci% glf 1.5er iqanglmg frequency from 10Hz to 55Hz and Characteristic Capacitance Change Condition for 1 cycle:
+25% or £ 0.25pF acto Tz abodt T CLASS +2.5% or + 0.25pF Step Temperature('C) Time(min.)
CLASS T whichever is larger ! whichever s larger 1 min. operating 20
Capaditance AXSR), BXTR) | +5% Repeat this for 2hours each in 3 mutually perpendicular directions. < Capaditance AXSR), BXTR) | +7.5% temperature +0/-3 e
. . X<X6S) Y(X7S) ké CLASST X(XGS), Y(X7S) +150 2 25 , 2~3 art Num ering
11 | Vibration CLASSTT Z(X7T)' +10% 14 2 Z0x7m) -2 3 max. operating 2 System
Test g FY5V) +£20% temperature +0/-3
F(YSV) +20% 5 4 25 2~3
Within the specified initial value .
(CLA%S D Within the specified initial value (CLASS) P Leave the capacitor in ambient condition for specified time™ before Gener_al
Tand | Within the specified iniial value s rerment Capaditors
Tand | \ithin the specified inital value (CLASSI) P *24 + 2 hours(CLASS )
(CLA|551D R 24 + 2 hours(CLASSII)
Insulation s P h ithin the specified initial value
resistance | WMithin the sp.ecn‘led initial value resistance High C.apaci A
Appearance |  No mechanical damage shall occur ?pplled \{olta?gzlea Etze% voltage No Recommended Soldering Method Capacitors
Characteristic Capaditance Change Hi%?g@gg' 5% RH -
- Jo~Io70 i . Condition
CLASS | irz_?]% or il 0.75pF Duration Time: 500+12/-0 Hr. in cﬁl(znewm) E%gggg;g{ﬁ Capadtance f s Rl
R B whicnever is 1arger Charge/Discharge Current: 50mA max. ow eflow Super Small Size
Capacitance ) ) 01005(0402 i
CLASSIT X(X6S), YIX7S) | +12.5% (0402) Capacitors
2X7T) 0201 (0603) - - - O
F(Y5V) +30% Perform the initial measurement according to NoteT. 0402 (1005)
Q Capacitance=30pF : Q=200 Perform the final measurement according to Note2. Medium-High
(CLASSD) <30pF : Q>100+10/3X C(C: Capaitance) Class 1 O O Voltage Capacitors
) 1.Capacitance: AXX5R) 0603(1608) C< 14 O O
12 | Moisture 0.05 max/ 0075 max* (35V/50V) 2 Cless I
Resistance 0.05 max/0.075 max* /((). 125 \;)nax*ﬂ 6V/25V) z C=>14f - O
0.075 max/0.125 max* (<10 g Array Type
o <
2.Capacitance: BX7R), X(X65) £ Class | O © Capacitors
Tand 0.05 max/0.125 max* (16V/25V/ 35V /50V>) 15 88 C<4Tf 0 0
(CLASSID) 0.075 max/0.125 max* (<10V) LY 0805 (2012) Class T
2
3.Capaditance: FY5V) =R C=4T74 - O Low ESL
0.09 max (50V) £2 :
. & Aray - - @) Capacitors
888 mgi; ggg mgi* 52()5Y6/ r3n5a\>?" (16V) This test is only applied to V<500V products. % P
0.16 max/0.195 max* (10) You can check the specification at the web site or contact sales people & Class 1 O O
0.195 max (4V/6.3V) for each product with mark* C <104 0 @)
Insulation | 5000 min. or 25019 4F min. 1206 (3216) Class II = 10F 5
resistance product whichever is smaller / 12.5M2- «F or over* = )
Appearance | No mechanical damage shall occur Temperature : max. operating temperature Array - - O
Charadteriti iag;mtanie ggaane Duration Time: 1000+48/-0 Hr. 1210(3225) O Premium Capacitors
CLASS T v;hicf:esg i Iérg%r Charge/Discharge Current: 50mA max. 1808 (4520) 0 for Automotive
) - Applications
Capaditance A(XSR), BXX7R), Vr<200V : 200% of the rated Voltage 1812 (4532) 0] PP
CLASSTT XX69), YX7S) | +125% 250V<Vr<500V: 150% of the rated Voltage
Z(X7T) Vr=630V : 120% of the rated Voltage 2220 (5750) O .
F(Y5V) +30% 1000V <Vr<3000V: 100% of the rated Voltage Packaging
- ; *:150% or 100% of the rated Voltage ificati
g %8@8;%2?3;32 ﬂFg'o%Fz- %52 27542.5%C ’ ’ ? Note1. Initial Measurement For Class 1T il
S < Q> . _— ,
3 (CLASST) | Capacitance< 100 - Q> 200+10% C (C: Capacitance) | Perform the initial measurement according to Note1 for class 1T Perform the heat treatment at 150°C+0/~10°C for 1 hour. Then Leave the capacitor in ambient condition for 2442 hours before measurement.
i 1 Capaditance: AKGR) Perform the final measurement according to Note2. Then perform the measurement. —
e 0,08 max/0.075 max* (35 50V) abillel
318 0.05 max/0.075 max*/0.125 max*(16V/ 25) Note2. Latter Measurement for Surface Mounting
qg- 0.075 max/0.125 max* (<10V) 1. CLASSIT
_,“E’ 2.Capaditance: B(X7R), X(X65) Leave the capacitor in ambient condition for 24.+2 hours before measurement. Then perform the measurement.
B | g | S 2 R
(CLASSID) o Perform the heat treatment at 150°C+0/~10'Cfor 1 hour. Then Leave the capacitor in ambient condition for 242 hours before measurement.
3'8%?%@?&)\5)0{5\/) Then perform the measurement.
8'83 mg;(; 8‘] %E mgi* 5%5Y6/ EHZ\Q* (16V) You can check the specification at the web site or contact sales people Note3. All Size in Reliability Test Condition Section is “inch”
0.16 max/0.195 max* (10V) for each product with mark*
0.195 max (4V/6.3V) Note4. Camera Strobe Circuit Capacitors Should be Following a Special Reliability Test Condition.
Insulation | 1,000l min. or 50MQ+ 4 min. Please check with our sales representatives or product engineers.
resistance | product whichever is smaller / 250Q - 4F or over*
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| Part Numbering System (Automotive Capacitors)

CL 10 B

104

P

N

c

1 2 3

1. SERIES CODE ‘

CL=Multi layer Ceramic Capacitors

2. SIZE CODE —— inch (mm)

05=1005(0402)  10=1608(0603)
31=3216(1206) ~ 32=3225(1210)

21=2012(0805)

*
3. DIELECTRIC CODE

C=C0G(Class I) B=X7R (Class I)

4, CAPACITANCE CODE

K B 8 W
4 &5 6 7 8

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

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

*k
5. TOLERANCE CODE
C=%025pF D=%05pF F=E1pF, Z1%* G=%2%
J=£5% K=£10% M=%20%
*For Values <10pF, F="1pF, Values>10pF, F=£1%

This code has only typical specifications. Please refer to individual specifications.

6. RATED VOLTAGE CODE
P=10v 0O=16V
A=25V  B=50V  C=100V
* %k
7. THICKNESS CODE
5 =0.50mm 6 =0.60mm 8 =0.80mm C=0.85mm
P=1.15m FQ=125m H=160mm J=2.50mm

5 This code has only typical specifications. Please refer to individual specifications.

8. DESIGN CODE

1=Ni/Cu/Ni Barrier/Sn 100%/Standard
V=Ni/Cu+Soft termination/Ni Barrier/Sn 100%/Standard
W=Ni/Cu+Soft termination/Ni Barrier/Sn 100%/Open Mode

5 This code has only typical specifications. Please refer to individual specifications.

9. PRODUCT CODE

9

P=Automotive product meet AEC-Q-200.

xIf orders are placed without returned specification, please allow us to judge that specification is accepted by your side.

10

11

10. GRADE CODE
N=Standard
11. PACKAGING CODE
B=Buk 0 = Cardboard 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
H=Cardboard Tape,7"Reel(15,000ea)

L = Cardboard Tape, 13”Reel(15,000ea)

F = Embossed Type, 13”Reel
S=Embossed Type, 10”Reel

SAMSUNG
ELECTRO-MECHANICS

*
Class |
Symbol EIA Code Operation Temperature Range(c) | Temperature Coefficient Range(ppm/C)
C C0G 55~ +125 0+30
Class [
Symbol EIA Code Operation Temperature Range(C) Capacitance Change (A C %) Part Numbering
B XIR 55~ +125 0+15 System
*x
Capacitance Tolerance General
Code Capacitance Tolerance TC Capacitance Step Rated Capacitance Capacitors
C +0.25F oG Under 5pF E-12 series *
High Capacitance
D +0.5F C0G 6.0t0 9.0 pF E-12 series * Capacitors
J +5% C0G Over 10 F E-12 series
. Super Small Size
Under 0.01 uf E-3 series .
K +10% XIR : Capacitors
Over 0.01 f E-6 series
Under 0.01 «F E-3 series Medium-High
M +20% YTR . Voltage Capacitors
Over 0.01 uf E-6 series
*E-24 series is also available
Array Type
Series Capacitance Step Capacitors
E-3 1.0 2.2 4.7
Low ESL
E6 1.0 15 22 33 4.7 6.8 Capacitors
E-12 1.0 12 1.5 1.8 22 27 | 33 3.9 4.7 56 | 68 | 82
Reliability T
10 | 11 |12 |13 | 22| 24 | 27 | 30 | 47 | 51 | 56 | 62 cf)r"::t'l:;‘r’: =t
E-24
1.5 1.6 1.8 2.0 3.3 3.6 3.9 4.3 6.8 7.5 8.2 9.1
-
Size Code Thickness(mm) Spec(mm) *
0402(1005) 5 0.50 +0.05 Packaging
Specification
0603(1608) 8 0.80 £0.10
+
6 0.60 ~0.10 Application Manual
C 0.85 +0.10 for Surface Mounting
0805(2012)
F 1.25 +0.10
Q 1.25 +0.15
C 0.85 +0.15
1206(3216) P 1.15 +0.10
H 1.60 +0.20




SAMSUNG
ELECTRO-MECHANICS

| Feature

« Automotive products are manufactured in state of the art facilities
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 and reflow soldering
systems. (10/21/31 size type only)

+ Automotive products meet JEDEC-020-D requirements.

+ COG dielectric components contain BME and copper
terminations with a Ni/Sn plated overcoat.

* X7R dielectric components have BME and soft
terminations with a Ni/Sn plated overcoat.

N
- %

¢ <
© <

| Application

+ Automotive Electronic Equipment
(Powertrain, Safety, Body & Chassis, Convenience, Infortainment)

| Structure and Dimensions

| Automotive Capacitors Table (COG, X7R)

SAMSUNG
ELECTRO-MECHANICS

CSEBIE

\‘Bw’\
T
1 /N/
L
Dimension(mm
Code Code L w - T BW
05 0402 1.00£0.05 0.50%0.05 0.50(+0.05) 0.25+0.10
10 0603 1.60+0.10 0.80+0.10 0.80(+0.10) 0.3£0.2
0.60(+0.10)
N 0805 2.00£0.10 1.25+0.10 0.85(+0.10) 0.540.2/-0.3
1.25(£0.10)
2.00+£0.15 1.25%0.15 1.25(+0.15)
0.85(+0.15)
31 1206 3.20%£0.20 1.60%+0.20 1.15(£0.10) 0.5+0.3
1.60(£0.20)

; Capacitance (pF) Capacitance (nF)
TC Size(mm) Th(lrcnkrr;()ess Vr P P
100, 20 470 | 1 22 47, 10 2 47 10
0402(1005) 0.50 20
| 100 jm
S0 [ Part Numbering
oG 0603(1608) 0.80 100 _ System
050 | s [
0805(2012) 0.85 General
1.25 100 — Capacitors
. Thickness Capacitance (nF) Capacitance (uF) High Capacitance
TC Size(mm) (mm) Vr Capacitors
10‘ 22 ‘ 47 ‘ 100 ‘ 220 ‘ 470 1 22 ‘ 47 ‘ 10
0 [
[ Capatton
0402(1005) 0.50 Capacitors
5 jm—
>0 _ Medium-High
10 _ Voltage Capacitors
16 _
0603(1608) | 0.80 25 _ Array Type
50 _ Capacitors
100 .
125 10 S T R R R Low ESL
Capacitors
0.85 R
16
125 I
0.60 I Reliability Test
Condition
0.85 25 I
125 T T
0805(2012) | 0.60 I (-
XIR 0.85 50 ]
1.25 R R
Packaging
0.60 [ Specification
0.85 100 I
125 I Application Manual
1.60 10 TR R S R R forSurfac Mourting
115 R
16
1.60 I
0.85 ]
12063216) | 1.15 25 I R D R
160 |
085 |
1.15 50 e
160 I S o
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| Product Lineup (Automotive Capacitors_COGQG)

Rated

Part Number Size LXW Capacitance Voltage Capacitance Thickness
(mm) (Vdo Tolerance Max. (mm)
1 CLO5C4R7CB51PN O 4.7pF 50 +0.25pF 0.55
2 | CLO5C4R7CC51PN O 4.7pF 100 +0.25pF 0.55
3 | CLO5C6R8DB51PN O 6.8pF 50 +0.5pF 0.55
4 | CLOSC6R8DCS51PN 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 | CLO5C150JC51PN O 15pF 100 +5% 0.55
11 | 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 27pF 50 +5% 0.55
16 | CLO5C270JC51PN O 27pF 100 +5% 0.55
17 | CLO5C330JB51PN O 1.00x0.50 33pF 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 A7pF 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 O 68pF 50 +5% 0.55
26 | CLO5C680JC51PN O 68pF 100 +5% 0.55
27 | CLO5C820JB51PN O 82pF 50 +5% 0.55
28 | CLO5C820JC51PN O 82pF 100 +5% 0.55
29 | CLO5C101JB51PN O 100pF 50 +5% 0.55
30 | CLO5CT101JC51PN O 100pF 100 +5% 0.55
31 | CLO5C121JB51PN O 120pF 50 +5% 0.55
32 | CLO5C151JB51PN O 150pF 50 +5% 0.55
33 | CLO5C221JB51PN O 220pF 50 +5% 0.55
1 CL10C4R7CB81PN O 4.7pF 50 +0.25pF 0.90
2 | CL10C4R7CC81PN O 4.7pF 100 +0.25pF 0.90
3 | CLT0C6R8DB81PN 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 10pF 100 +5% 0.90
7 | CL10C120JB81PN O 12pF 50 +5% 0.90
8 | CL10C120JC81PN O 12pF 100 +5% 0.90
9 | CL10C150JB81PN O 1.60x0.80 15pF 50 +5% 0.90
10 | CL10C150JC81PN 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

s Omark means packaging code. If you want to learn the code or quantity in detail, please see p80.

| Product Lineup (Automotive Capacitors_COGQG)

SAMSUNG

ELECTRO-MECHANICS

Rated

Part Number Size LxW Capacitance Voltage Capacitance Thickness
(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 | CL10C820JC81PN O 82pF 100 +5% 0.90
29 | CL10C101JB81PN O 100pF 50 +5% 0.90
30 | CL10C101JC81PN O 1.60%0.80 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 O 10pF 50 +5% 0.70
2 | CL21C100JC61PN O 10pF 100 +5% 0.70
3 | CL21C120JB61PN O 12pF 50 +5% 0.70
4 | CL21C120JC61PN O 12pF 100 +5% 0.70
5 | CL21C150JB61PN O 15pF 50 +5% 0.70
6 | CL21C150JC61PN O 15pF 100 +5% 0.70
7 | CL21C180JB61PN O 18pF 50 +5% 0.70
8 | CL21C180JC61PN O 18pF 100 +5% 0.70
9 | CL21C220JB61PN O 22pF 50 +5% 0.70
10 | CL21C220JC61PN O 22¢pF 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 47oF 100 +5% 0.70
18 | CL21C560JB61PN O 56pF 50 +5% 0.70
19 | CL21C560JC61PN O 56pF 100 +5% 0.70
20 | CL21C680JB61PN O 68pF 50 +5% 0.70
21 | CL21C680JC61PN O 68pF 100 +5% 0.70
22 | CL21C820JB61PN O 82pF 50 +5% 0.70
23 | CL21C820JCB6TPN O 82pF 100 +5% 0.70
24 | CL21C101JB61PN O 100pF 50 +5% 0.70
25 | CL21C101JC6TPN O 100pF 100 +5% 0.70

s Omark means packaging code. If you want to learn the code or quantity in detail, please see p80.

CSEBIE

Part Numbering
System

General
Capacitors

High Capacitance
Capacitors

Super Small Size
Capacitors

Medium-High
Voltage Capacitors

Array Type
Capacito

Low ESL
Capacitors

Reliability Test
Condition

Packaging
Specification

Application Manual
for Surface Mounting
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| Product Lineup (Automotive Capacitors_COGQG)

Rated

Part Number Size LXW Capacitance Voltage Capacitance Thickness
(mm) (Vdo 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 | CL21C331JC6TPN O 330pF 100 +£5% 0.70
36 | CL21C471JBCIPN O 470pF 50 +5% 0.95
37 | CL21C471JCCI1PN O 470pF 100 +5% 0.95
38 | CL21C561JBCTPN O 560pF 50 +5% 0.95
39 | CL21C561JCCIPN O 560pF 100 +5% 0.95
40 | CL21C681JBCIPN 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 | CL21C102JBCI1PN O 1.0nF 50 +5% 0.95
46 | CL21C102JCFIPN O 1.0nF 100 +5% 1.35
47 | CL21C102JCC1PN 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 | CL21C152JBF1PN O 1.5nF 50 +5% 1.35
51 | CL21C152JBCTPN O 1.5nF 50 +5% 0.95
52 | CL21C182JBF1PN 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 | CL21C222JBCIPN O 2.2nF 50 +5% 0.95
56 | CL21C272JBF1PN O 2.70F 50 +5% 1.35
57 | CL21C272JBCIPN O 2.7nF 50 +5% 0.95
58 | CL21C332JBF1PN O 3.3nF 50 +£5% 1.35
59 | CL21C332JBC1PN 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 O 5.6nF 50 5% 1.35
65 | CL21C562JBCIPN O 5.6nF 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

s Omark means packaging code. If you want to learn the code or quantity in detail, please see p80.

| Product Lineup (Automotive Capacitors_X7R)

SAMSUNG

ELECTRO-MECHANICS

Rated

Part Number Size LxW Capacitance Voltage Capacitance Thickness
(mm) (vdo Tolerance Max. (mm)
1 CLO5B331KB5VPN O 330pF 50 +10% 0.55
2 CLO5B471KB5VPN O 470pF 50 +10% 0.55
3 CLO5B681KB5VPN O 680pF 50 +10% 0.55
4 | CLO5B102KA5VPN O 1.0nF 25 +10% 0.55
5 CLO5B102KB5VPN O 1.0nF 50 +10% 0.55
6 CLO5B152KAS5VPN 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
9 | CLO5B222KB5VPN O 2.2nF 50 +10% 0.55
10 | CLO5B332KA5VPN O 3.3nF 25 +10% 0.55
11 | CLO5B332KB5VPN O 3.3nF 50 +10% 0.55
12 | CLO5B472KASVPN O 4.7nF 25 +10% 0.55
13 | CLO5B472KB5VPN O 1.00x0.50 4.7nF 50 +10% 0.55
14 | CLO5B682KASVPN O 6.8nF 25 +10% 0.55
15 | CLO5B682KB5VPN O 6.8nF 50 +10% 0.55
16 | CLOS5B103KASVPN O 10nF 25 +10% 0.55
17 | CLO5B103KB5VPN OO 10nF 50 +10% 0.55
18 | CLO5B153KA5VPN O 15nF 25 +10% 0.55
19 | CLO5B153KB5VPN O 15nF 50 +10% 0.55
20 | CLO5B223KASVPN O 22nF 25 +10% 0.55
21 | CLO5B223KB5VPN O 22nF 50 +10% 0.55
22 | CLO5B333KO5VPN O 33nF 16 +10% 0.55
23 | CLO5B473KO5VPN O 47nF 16 +10% 0.55
24 | CLO5B683KOS5SVPN O 68nF 16 +10% 0.55
25 | CLO5B104KO5VPN O 100nF 16 +10% 0.55

s Omark means packaging code. If you want to learn the code or quantity in detail, please see p80.

CSEBIE

Part Numbering
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w SAMSUNG

ELECTRO-MECHANICS

| Product Lineup (Automotive Capacitors_X7R)

Rated

Part Number Size LXW Capacitance Voltage Capacitance Thickness
(mm) (Vdo 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 OO 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 | 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 160%0.80 15nF 50 +10% 0.90
20 | CL10B223KB8WPN OO 22nF 50 +10% 0.90
21 | CL10B333KA8WPN 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 | CL10B683KASWPN O 68nF 25 +10% 0.90
26 | CL10B683KB8WPN O 68nF 50 +10% 0.90
27 | CL10B104KABWPN O 100nF 25 +10% 0.90
28 | CL10B104KB8WPN O 100nF 50 +10% 0.90
29 | CL10B154KO8VPN O 150nF 16 +10% 0.90
30 | CL10B154KA8VPN O 150nF 25 +10% 0.90
31 | CL10B224KO8VPN O 220nF 16 +10% 0.90
32 | 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 1.04F 16 +10% 0.90

s Omark means packaging code. If you want to learn the code or quantity in detail, please see p80.

| Product Lineup (Automotive Capacitors_X7R)

SAMSUNG

ELECTRO-MECHANICS

Rated

Part Number Size LxW Capacitance Voltage Capacitance Thickness
(mm) (vdo Tolerance Max. (mm)
1 CL21B102KC6WPN O 1.0nF 100 +10% 0.70
2 CL21B152KC6WPN O 1.5nF 100 +10% 0.70
3 CL21B222KC6WPN O 2.2nF 100 +10% 0.70
4 CL21B332KC6WPN O 3.3nF 100 +10% 0.70
5 CL21B472KC6WPN O 4.7nF 100 +10% 0.70
6 | CL21B682KC6WPN O 6.8nF 100 +10% 0.70
7 CL21B103KC6WPN O 10nF 100 +10% 0.70
8 CL21B153KC6WPN O 15nF 100 +10% 0.70
9 | CL21B223KC6WPN O 22nF 100 +10% 0.70
10 | CL21B333KCCWPN O 33nF 100 +10% 0.95
11 | CL21B473KCCWPN O ATnF 100 +10% 0.95
12 | CL21B683KCCWPN O 68nF 100 +10% 0.95
13 | CL21B104KBFWPN O 100nF 50 +10% 1.35
14 | CL21B104KBCWPN O 100nF 50 +10% 0.95
15 | CL21B104KCFWPN O 100nF 100 +10% 1.35
16 | CL21B104KCCWPN O 100nF 100 +10% 0.95
17 | CL21B154KAFVPN O 2.00x1.25 150nF 25 +10% 1.35
18 | CL21B154KBFVPN O 150nF 50 +10% 1.35
19 | CL21B224KAFVPN O 220nF 25 +10% 1.35
20 | CL21B224KBFVPN O 220nF 50 +10% 1.35
21 | CL21B334KAFVPN O 330nF 25 +10% 1.35
22 | CL21B334KBFVPN O 330nF 50 +10% 1.35
23 | CL21B474KOFVPN O 470nF 16 +10% 1.35
24 | CL21B474KAFVPN O 470nF 25 +10% 1.35
25 | CL21B474KBFVPN O 470nF 50 +10% 1.35
26 | CL21B684KOFVPN O 680nF 16 +10% 1.35
27 | CL21B684KAFVPN O 680nF 25 +10% 1.35
28 | CL21B105KOFVPN O 1.04F 16 +10% 1.35
29 | CL21B105KAFVPN O 1.04F 25 +10% 1.35
30 | CL21B225KPFVPN O 2.2)F 10 +10% 1.35
31 | CL21B225KOFVPN O 2.2)F 16 +10% 1.35
32 | CL21B335KPQVPN O 3.34F 10 +10% 1.40
33 | CL21B475KPQVPN O 4.7,F 10 +10% 1.40
1 CL31B104KBPWPN O 100nF 50 +10% 1.25
2 CL31B104KBCVPN O 100nF 50 +10% 1.00
3 CL31B154KBPWPN O 150nF 50 +10% 1.25
4 CL31B224KBPWPN O 220nF 50 +10% 1.25
5 CL31B334KBHWPN O 330nF 50 +10% 1.80
6 CL31B474KBHWPN O 470nF 50 +10% 1.80
7 CL31B684KBHWPN O 680nF 50 +10% 1.80
8 | CL31B105KAPWPN O 1.04F 25 +10% 1.25
9 CL31B105KBHWPN O 320%1.60 1.0uF 50 +10% 1.80
10 | CL31B155KAHVPN O ' ' 1.54F 25 +10% 1.80
11 | CL31B155KBHVPN O 1.54F 50 +10% 1.80
12 | CL31B225KOHVPN O 2.2)F 16 +10% 1.80
13 | CL31B225KAHVPN O 2.2)F 25 +10% 1.80
14 | CL31B225KBHVPN O 2.2)F 50 +10% 1.80
15 | CL31B335KOHVPN O 3.3uF 16 +10% 1.80
16 | CL31B335KAHVPN O 3.34F 25 +10% 1.80
17 | CL31B475KOHVPN O 4.7 16 +10% 1.80
18 | CL31B475KAHVPN O 4.7, 25 +10% 1.80

s Omark means packaging code. If you want to learn the code or quantity in detail, please see p80.
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SAMSUNG SAMSUNG
ELECTRO-MECHANICS ELECTRO-MECHANICS

No Item Performance Test Condition
I Re||ab|||ty Test Condition (Automotive Ca pacitors) Appearance No abnormal exterior appearance 1000hrs 85°C/85%RH, Rated Voltate and 1.3~1.5V,
— A LS| Within +2.5% or 0.25F, (add 100kohm resistor)
No ltem Performance Test Condition Caé)ﬁotance (Whichever is larger) Measurement at 24 2hrs after test condusion
ange . .
; re-and Post-Stress ] CLASSTI| Within +12.5% The charge/discharge current is less than 50mA.
Electrical Test .
Capacitance > 30pf : Q >200
Appearance No abnormal exterior appearance Unpowered, 1000hrs@T=150C 6 | Biased Humidity Q CLASS T <30pF :Q >100+103)xC Part Numbering
: C: Capacital
| CLass 1| Withn £25% or0.25p, Measurement at 24+ 2hrs after test condlusion (C: Capacitance) System
Capacitance (Whichever is larger) Rated Voltage = 25V 0.035 max
Change sl w2100 Tand  |CLASSTT > 16V 0.05 max
ithin = .
. = 10V:0075max  «q) General
. Capacitance > 30pF : Q >1,000 More than 500 joor 250 x o Capacitors
2 ngh&ergijerreature Q CLASS T <30pF :Q >400+20%C R (Whichever is Smaller) ’ *1
p (C : Capacitance) )
Appearance No abnormal exterior appearance 1000hrs @ TA=125C, 200% Rated Voltage, *2) . .
Rated Voltage > 25V : 0.03 max , High Capacitance
Tand  |CLASSTT > 16V:0.05 max CLASS Within +3.0% or 0.3pF, Measurement at 24 & 2hrs after test condusion Capacitors
> 10V: 0.075 max 1) Capscitance I (Whichever is larger) The charge/discharge current is less than 50mA.
Change
R More than 10,000)g0r 5000 x F CLASSTI| Within £12.5%
(Whichever is smaller) *1) Super Small Size
' Capacitance > 30pfF : Q >350 Capacitors
Appearance No abnormal exterior appearance 1000Cydes 7 | High Temperature CLASS T > 10pF : Q=275+(5/2)x C ’
Measurement at 24+ 2hrs after test condlusion Operating Life Q < 10pF : Q=200+10%C
) Within +2.5% or OZSDF, C : Capacitance
Cap;qtance CASSI (Whichever is larger) Step Temperature(C) Time(min.) ( P ) Medium-High
Change Min. operating T Rated Voltage > : i
— . + ge = 25V :0.035 max
CLASSTI| Within =10% 1 Temp.+2 153 Tand  |CLASSTT > 16V: 0.05 max Voltage Capacitors
. 2 25%+2 1 > ;0.
Temperatur Capaditance > 30pF : Q >1,000 Vax gperating 10V:0075max )
3 € C;F/)Sir?gu ¢ Q CLASS T <30pF 1 Q 2400 +20xC 3 Temp. +2 1543 R More than 1,000 ygor 5019 x uF Arrav T
(C: Capacitance) 2 2547 1 (Whichever is smaller) . rray 'ype
1) Capacitors
> 25V: : , ,
Tand  |CLASSTI Rated Vottage N 2156\\// %%35 m‘i 8 External Visual No abnormal exterior appearance Microscope (x10)
= 10v:0075max 4y 9 Physical Dimensions Within the specified dimensions Using the calipers Low ESL
R More than 10,000 i00r 50040 x uF Appearance No abnormal exterior appearance Three shocks in each direction should be applied along Capacitors
(Whichever is smaller) %1) 3 mutually perpendicular axes of the test specimen (18 shocks)
Capac CLASS T Within +2.5% or 0.25pF,
Destructive Physical o apacitance (Whichever is larger) - o
4 Analyss No defects or abnormalities Per EIA 469 Change Peakvalue Duration Wave Reliability Test
CLASSTI| Within +10% 1,500G 0.5ms Half sine Condition
Appearance No abnormal exterior appearance 10Cydles, t=24hrs/cycle
Heat (25~65 C) and humidity (80~98%), Unpowered Capaditance > 30pF : Q >1,000
) CLASS | Within+2.5% or 0.25pF, measurement at 24 2hrs after test conclusion 10 | Mechanical Shock Q CLASS 1 <30pF : Q >400+20XC - -
Capacitance (Whichever is larger) 0 TTTTTT T T T T T T T (C : Capacitance)
Change — ) 75 90~100% | 90~100% | 90~100% ~80~100%
CLASSTI| Within £12.5% 2(5) =TT RH— ==} RH== /m HaRH= N Rated Voltage i 212\\// %%?355 max
an > 16V:
Capacitance > 30pF : Q >350 gg > 10V: O.Osmrar;ax )
5 | Moisture Resistance Q CLass 1| 10<Capacitance < 30pF 1Q=275+52)XC | 59 // \ // \ :0. ) o
Capaciance < 10pF :Q 2200+10XC | & Morethan 10,000 §gor 50010 x ackaging
(C: Capacitance) ‘31(5) // \ // \ R (Whichever is smaller) 1) Specification
30
S ooy
Tans  |CLASSTI Rated Voftage > 2156\\// %%35 Tn?a\i gg % *1) - Indicates typical specification. Please refer to individual specifications. —
> 10V:0075max 0 15 *2) : Some of the parts are applicable in rated voltagex150%, Please refer to individual specifications. Application Manual
1 50 for Surface Mounting
IR m%ﬁ:;gr}?é?ggg?frsoom x uf 00123456789101112131415161718192021222324
*1) Time[Hours]
% *1) : Indicates typical specification. Please refer to individual specifications.
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No tem Performance Test Condition No Item Performance Test Condition
Appearance No abnormal exterior appearance 5g's for 20min., 12¢ycles each of 3 orientations, a) Preheat at 155°C for 4 hours, Immerse in solder for 5s at 235+5C
— Use 8" x5" PCB 0.031" Thick 7 secure points on one long side o 95% of the terminations is to be soldered | b) Steam aging for 8 hours, Immerse in solder for 55 at 235+5C
Capaciance | CLASS | Wlthln £2.5% or 0.25pF, ) o 15 Solgerabikty evenly and continuously @) Steam aging for 8 hours, Immerse in solder for 120s at 260+£5C
anr?;Ingreme (Whichever is larger) and 2 secure points at corners of opposite sides. Parts mounted solder * a solution ethanol and rosin
" within 2" from any secure point. Test from 10~2000 K. -
CLASSTI| Within =10% Capacitance Within specified tolerance The Capacitance /D.F. should be measured at 25C, Part Numbering
Capacitance > 30pf : Q >1,000 Capaditance > 30pF : Q >1,000 Class Capacitance Frequency Virms System
1 Vibration Q CLASS T <30pF : Q =400 +20XC Q CLASS T <30pF:Q > li-OO £20XC Class I 1000pF | 1Mt +10% 0.5~5Vrms
(C: Capacitance) (C: Capacitance) s 1000pF 1 1 +10% | 1.0£0.2Vims
Rated Vollage > 25V - 0.025 ClassIl 10uF | 1 +10% | 1.0+0.2Vims General
ated Voltage > :0.025 max Rated Voltage> 25V : 0.025 max 10 1204 £20% | 0.5+0.1Vims
Tand  |CLASSTI > 16V:0.035 max Tand  |CLASST > 16V 0.035 max = B Capacitors
> 10V 0.05max 1) > 10V : 0.05max *1)
More than 10,000 ygor 50040 X 4F More than 100,000g0r 1,004 x ¢ IR. should be meastjred with a DC voltage not exceeding
R (Whichever is smaller) *) 16 Electrical AASSI (Whichever is smaller) Rated Voltage @25°C, @125C for 60~120 sec. High Capacitance
: - Characterization | [R@25C Capacitors
Appearance No abnormal exterior appearance Solder pot : 260£5C, 10+ 1sec. Classyy| Morethan 10,000 igor 500)0 x uf
Canac cLass | Within £2.5% or 0.25pF, (Whichever is smaller) | h B d
apacitance (Whichever s larger) Dielectric Strength : 250% of the rated voltage for 1~5 seconds ;
Change CLASS I l\/Ior{e than 1,0'000 0or 1000 x uF The charge/discharge current is less than 50mA. éuper_tSmaII Size
CLASSTI| Within +10% RE125C (Whichever is smaller) apacitors
, Capacitance > 30pF : Q >1,000 cLassr| More than 1,000 )0r 1049 x F
12 F{S‘zslzt:}nﬁgz:? Q CLASS T < 30pF: Q >400+20X C (Whichever is smaller) Medium-High
(C: Capadtance) o No dielectric breakdown or mechanical S
Dielectric Strength |~ down Voltage Capacitors
Rated Voltage > 25V : 0.025 max
Tand  |CLASSTT > 16V 0.035 max Appearance No abnormal exterior appearance Bending to the limit for 5 seconds
> 10V : 0.05max *1) Limit : Class I - 3mm Array Type
Within £5.0% or 0.5pF, Class 1T - 2mm .
R More than 10,000 jgor 50019 x ,.F 7 Board Flex Capacitance CLASSTH (vhichever is large) Capacitors
(Whichever is smaller) *1) Change
100
Appearance No abnormal exterior appearance -55C/+125C CLASSII) Within +10%
Note: Number of cydles required - 300 ' Low ESL
Jetass | Within 2.5% or 0.250F, Ot€. Umber of cycies required - 5L, Appearance No abnormal exterior appearance 18N, for 60+ 1 sec. Capacitors
Capaditance (Whichever is larger) Maximum transfer time-20 sec, , * 0603(1608) - 10N,
Change Dwell time-15min. Air-Ai 18 Terminal CLASS T Within +2.5% or 0.25pF, 0402(1005) -2N
CLASSTI| Within £10% well time-1omin. Ar-AIr Strength(SMD) | Capacitance (Whichever is larger)
: Change Reliability Test
Capacitance > 30pf : Q >1,000 CLASSTI| Within =10% Condition
13 | Thermal Shock Q CLASS T <30pfF: Q >400+20%C
(C: Capacitance) Destruction value should be exceed Beam speed
_ ChipLength <2.5m Chip Length <2.5 pp, 0.50.05 my'sec . :
Rated Voltage > 25V: 0.025 max a) Chip Thickness > 0.5 : 20N Chip Length >3.2 g, 2.5£0.25 prysec
Tand  |CLASSTI > 16V:0035 P '
o - 9950 max 19 Beam Load b) Chip Thickness <0.5 mm : 8N
> 10V: 0.05max *1) Chip Length > 3.2
a) Chip Thickness > 1.25py : 54.5N
R x\(/)r:iec ktggr} SOé(rJrEJ;J”g%or 500M0 X uF b) Chip Thickness < 1.25mm : 15N
*1) Packaging
Appearance No abnormal exterior appearance AEC-Q200-002 Capacitance CLASSI| 0£30ppm/C Step Temperature(C) Tmemin) Specification
— Change 1 25+ 2
Within+2.5% or 0.25pF, . CLASSTI| Within £15% —
Capacitance | CLASS | (Whichever s larger) _?apaotance i i 2 Min. Operating Temp. £2 15+3 ..
Change 20 emperature  [Temperature CLASST| 0%30 pomG 3 25+ ) 1 Application Manual
CLASSTI| Within 10% Characteristics | Cogefficient +2Upp 4 Max. Operating Temp. +2 15+3 for Surface Mounting
Capacitance > 30pF :Q 1,000 Capactance| c pgg 1| Within *0.2%% or 0.05pF, : £ 1
14 ESD Q CLASS T < 30pF : Q =400+20%C Drift (Whichever is larger)
(C: Capacitance) i i o . .
% *1) : Indicates typical specification. Please refer to individual specifications.
Rated Voltage > 25V : 0.025 max *If you want more detaied! imformation, Please Visit Samsung Electro-mechanics website ( www.semlcr.com )
Tand |CLASSII > 16V 0,035 max
= 10V 0.05max *1)
R More than 10,000 }igor 50040 X wf
(Whichever is smaller) *1)
% *1) : Indicates typical specification. Please refer to individual specifications.
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| Cardboard Paper Tape(4mm)

| Embossed Plastic Tape

SAMSUNG

ELECTRO-MECHANICS

Feeding Hole Feeding Hole
Chip inserting Hole Chip Inserting Hole
D D !
B = AN SN A A e AN { DD AN A\ B
W\‘Aﬂ N N /W ¢V / VA’\ N N /W (N (N / ]
F
Flw W Part Numberin
R |t 7 ] ] - 0 }B? R U { (pstem
\ | | \ JUO) T L) L L) (L \
H‘ t ‘% PO P2 P1 H‘ ‘H i P2 il General
10 Capacitors
Unit; inch(mm) Unit; inch(mm)
Symbol
Symbol . .
ym A B w F E P1 P2 PO D t Type A B w F E P1 P2 PO D t1 0 High Capacitance
Type ( Capacitors
0504 13 17 01005 0.25 045 40 18 09 10 1.0 20 0.8 0.25 0.5
(1410) +02 | +02 (0402) | T002 | 002 | +0.05 | +0.02 | +0.05 | 002 | +0.02 |+004 | +004 | +002 | max
0603 1.05 19 Super Small Size
0603 0306 1.1 19 i i
(1608) (0816) | +02 | +02 215 | 11 (1608 | +0.15 | *0.15 Capacitors
Dirension 8.0 35 1.75 40 20 40 0805 145 73
(2012) (1220) | +0.2 102 80 35 40 29
1206 0612 | 20 36 (5(1)2) 105 | saa| TP |TO® 0 max Medium-High
‘ ‘ — V- -V Vol i
(3216) (1632) | +0.2 +02 210 28 36 oltage Capacitors
(3225) +02 | +02
| Cardboard Paper Tape(2mm) @0 | 03 | +03 (i
aper la mm L
perap Dimension (E;%) L3l 490 120 560 475 | g0 | 20| 40 | 215) 38 | 06
i S02 | 7021 403 | £005 | 01 | £01 | 005 | £01 | OV max | paow
e é%g) 05 | <03 ' Low ESL
Chip inserting Hole +0.2 LU Ca pacitors
: o | 321 0
7 +0. !
M- @ , ¢ @ @ \ 4 (0100 | /070 | -/0.10 .
- Al d 11 19 Reliability Test
I | | | | | Flw (83?2) +02 +02 08 35 40 2.5 Condition
+0. +0. +0.1 ma
I 0000 oUnnnng A F x
+ +
‘ ‘ ‘ ‘ (:)2?(2)) - (2)(2) 22 FrerRiL;m Catpacitors
. . or Automotive
HM% il 2. (1632) +02 +02 Applications
Unit:inch(mm) I Peellng off of Cover Tape -
Symbol c5qf< <704 (
¥ype A B w F E P1 P2 PO b ¢ 5 g.f < Peel off force <70 g.f
01005 0.25 0.25 Cover Tape's Pulling Strength o
(0402) | *0.02 i%% +0.02 / onr:psllcraftalg:hl\’:I:n:ta_:‘g
u unti
0201 0.38 0.68 037 Cover Tape / .
(0603) +0.03 +0.03 +0.03 \ 300mm /min
Dimensi 80 35 175 20 20 40 | B¥ | 0w Papero P Tope
mension | | oe | 112 | 03 | £005 | *01 | 2005 | £005 | 01 | (o5 | £005
0 e : N
(1005 | +005 | +005 060 2 g
+0.05 l ‘
0204 0.62 1.12 037
(0510) tO?g /t(o)?g +0.03 1 Unreeling Direetion
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| Taping Size | Reel Dimensions
Unit: mm
Lozding Secton Symbol Tape Width A B C D
‘ Empty Section 200mm ‘ Packed Part | Empty Section 280mm | 240mm | 7" Redl 8mm @180+0-3 | @60+1.0 213403 4+02
~ = = = ™ - 12mm @180+0-3 | @60+1/0 @13+03 4402
\ 8mm 2258+0/3 | @80+1-0 | @13+03 4+02
©o o o o offo o o o o 9 10" Reel 12mm | @258+0-3 | @80+10 | @13+03 |  4+02
O o O \ O o . 13" Red 2mm | 330720 | @80710 | @13+03 | 4+02 Stem
END
Symbol Tape Width E w t
. . - 7" Regl 8mm 20£05 9+05 12+0.2 G |
« The chip is only use for identifying the label and packaged products. e 12mm 20+05 13405 12402 Cae"ae:iators
Please don't use the chip. 10" Redl 8mm 20+05 9+0.5 1.8+02 .
Unit: kpcs 12mm 20%05 13£05 1.8+0.2
- - - 8mm 20+05 9+05 22402 : .
Quantity & Packing Code 13" Reel mm 50405 13105 57102 High Capacitance
_ Cardboard Paper Type Embossed Plastic Type e
Size T code
C H 0} D L E G F S
(7"reel) | (7"reel) [(10"reel) |(13"reel) |(13"reel) | (7"reel) | (7"reel) | (13"reel) | (10"reel) : Super Small Size
01005(0402) 2 20 i i 100 : 50 - - i | Bulk Case Packaging Capacitors
0201(0603) 3 10 15 30 50 - - - - - * Bulk case packaging can reduce the stock space and transportation costs.
» The bulk feeding system can increase the productivity.
3 10 15 30 50 - - - - - o ium-Hi
0402(1005) « It can eliminate the components loss. L L
5 10 15 30 50 40 - R ; R Voltage Capacitors
050401410) | g 4 - 0 | 10 s - - - - T — :HA s |
5 4 - 10 10 - - R } R : _t
0603(1608) | Array Type
8 4 - 10 10 15 3 - - - D— :'i Capacito:
0604(1610) D . - - - 3 - 10 6 e
0805(2012) | 4 - 10 10 5 - - - - B ~ \ - Low ESL
EF.Q - - - - - 2 3 10 6 B \ Capacitors
C 4 - 10 10 15 - - - - Po|w G
1206(3216) E’F’P - - - - - 2 3 10 6
i i i T e - 7 |[TH Reliability Test
H . 2 8 4 L R Condition
9,0,C,0 - - - - - 2 - 10 -
E,F,M - - - - - 2 - 10 - Unit: mm Premium Capacitors
H,T - - - - - 2 - 8 4 -
12106225 , : : : Symbol A B T C D E on; F?“lé;(t)i?r?stwe
LU - - - - 4 - Dimension 6.80.1 88+0.1 1240.1 15+0.1/-0 240/0.1 30+0.2/-0
LV - - - - - 1 - 4 -
18084520 F - - - _ - 2 - - - Dimension 31.5+0.2/-0 36+0/-02 19+035 7+035 110+0.7 5+0.35
18124532) | F M § - § - ° ! § 4 -
L] - - - - - - - 2 - « QUANTITY Unit:inchmm)and pes [ Application Manual
2220(5750) | H. || i j f - - - i 2 _ 08052012) for Surface Mounting
Size 0402(1005) 0603(1608) T2 510
sU.comm =1.Umm
Quantity 50,000 10,000 or 15,000 10,000 5,000
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Application Manual for

SAMSUNG
ELECTRO-MECHANICS

| 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 presence of high

temperature or high humidity, Therefore, the products must be stored in an ambient 5~40°C with a relative humidity of 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 store the 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.

| 2.Design 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
fw -t [ ] DL
o~ /
sader */ /3w <b<w 2/3T<a<T

| 3.Adhesives
MLCCs generally require the 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 should have a long pot life.

They should harden quickly.

They should not corrode the dircuit 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 the
conductor pattern, thereby causing defective soldering. The following illustrations show the proper quantity of adhesive.

| 4. Mounting

4-1. Mounting Head Pressure
Excessive pressure will cause chip capacitors to crack. The pressure between nozzle and chip capacitor will be 300g maximum during mounting.

4-2. Bending Stress

Bending of printed circuit board by mounting head when double-sided circuit boards are used, chip capacitors first are mounted and soldered 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.

J nozzle

i force

[ 1]
\J_I—LI/U\J_I_I_I/

support pin 7

| 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 recommended that a mildly activated rosin flux ( less than 0.2% chlorine ) be used.

| 6. Soldering

Since a multilayer ceramic chip capacitor comes into direct contact with melted solder during soldering, it is exposed to potentially mechanical
stress caused by the sudden temperature change. The capacitor may also be subject to silver migration, and to contamination by the flux.
Because of these factors, soldering technique is critical.

6-1. Soldering Methods

Part Numbering
System

General
Capacitors

High Capacitance
Capacitors

Super Small Size
Capacitors

Medium-High
Voltage Capacitors

Array Type
Capacitors

Low ESL
Capacitors

Reliability Test
Condition

AL LEELLE

Method Classification
 Infrared rays
hc;\:;fg - Hot plate
Reflow - VPS (Vapor phase)
slodering - Air heater
- Local - Laser
heating - Light beam
Flow * Single wave
Soldering - Double wave

Land . SolderaRe5|st ib Unit: mm
_A—f | 1/_\j ______ L Type 21 31
PCB a 0.2min 0.2min
— 7 D) — b 70~100£m 70~100£m
"‘C“' "‘C“' d >0 >0

3-3. Adhesive hardening Characteristics

To prevent oxidation of the terminations, the adhesive must harden at 160 C or less, within 2 minutes or less.

6-2. Soldering Profile
To avoid the crack problem by sudden temperature change, follow the temperature profile in the adjacent graph.

Premium Capacitors
for Automotive
Applications

Packaging
Specification

i
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6-2-1 Pb-Free (Sn 100%) Plating 6-3. Manual Soldering
Manual soldering can pose a great risk of creating thermal cracks in chip capacitors. The hot soldering iron tip comes into direct contact with the end
= REFLOW SOLDERING terminations, and operator’ s carelessness may cause the tip of the soldering iron to come into direct contact with the ceramic body of the capacitor.

Therefore the soldering iron must be handled carefully, and close attention must be paid to the selection of the soldering iron tip and to temperature
control of the tip.

Soldering ‘ 260+0/-5C
Temp.(C) Pre-heating 10'sec. max.
777777777777777777777777777777777777777777777777 G radual COO|Ing Part Num bering
e b N 64. Amount of Solder System
200G | / |
. Cracks tend to occur
150°C |-------------- ; Too mUCh SOlder ﬁ—m due to |arge stress. Gener.al
3 Capacitors
Weak holding force may cause . :
= ; Not enough solder J | L bad connections or ?;?)gccifg,ic'tance
D 8 ® § Time(sec.) detaching of the capacitor
SolderingTemp. Pre-heating Time Soldering Time Super Small Size
() (@ sec) (@,5ec) 6-5. Cooling Capacitors
Natural cooling using air is recommended. If the chips are dipped into solvent for deaning, the temperature difference (AT) must be less than 100°C
260+0-5C 60~120 60~150 .
6-6. Cleaning ‘ . . } o , , . Medium-High
If rosin flux is used, deaning usually is unnecessary. When strongly activated flux is used, chlorine in the flux may dissolve into some types of cleaning Voltage Canacitors
fluids, thereby affecting the chip capacitors. This means that the deaning fluid must be carefully selected, and should always be new. getap
= FLOW SOLDERING
Array Type
Preheting 2043 Capacitors
. 5 sec. max.
Soldering | T
Temp(C) Gra_duarl] Cooling Low ESL
inthe air . . ;
| 7. Notes for Separating Multiple, Shared PC Boards Clitase
| | A multi-PC board is separated into many individual circuit boards after soldering has been completed. If the board is bent or distorted at the time of
Pre-heaing | § § separation, cracks may occur in the chip capacitors. Carefully choose a separation method that minimizes the bending of the circuit board. Reliability Test
Temp{(C) Condition
Premium Capacitors
§ § - . for Automotive
@ e B Time(sec) Applications
. Soldering Temp. Pre-heatingTime SolderingTime Kagi
AT(T) Packaging
() (@+@)5ec) (Bsec) Speification
<150 + > <
(1206 and below size) 26043 =120 =5 -

= SOLDER IRON(Hand Soldering)

Condition of Iron Facilities

Variationof | Soldering Pre-heating Soldering Cooling

Temp.(¢C) Temp(C) Time(sec) | Time(sec) Time(sec) Wattage _Tip Soldering
Diameter Time
AT<130 |300+10Cmax. > 60 sec. < 4sec. - 20W max. 3mm max. 4 seC max.

s Caution - Iron tip should not contact with ceramic body directly
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/\ Attention ISO/TS 16949 ISO 14001 OHSAS18001

a&% Certificate Sy Certificate @
. . . . - L 3{3 =’ of Registration 2 Registration
1. This catalogue is valid only to the products purchased either from us or through our official distri- SRS ' il il
bUtOfS e ENVIRONMENTAL MANAGEMENT SﬁTE!CERTIflCATE

QC 080000 IECQ HSPM

e ——

‘Sumcn

2. Product specifications included in this catalogue are effective as of March 1, 2013.
Please be advised that they are standard product specifications for reference only.
We may change, modify or discontinue the product specifications without notice at any time.
So, you need to approve the product specifications before placing an order. Should you have any
question regarding our product specifications, please contact our sales personnel or application
engineers.

[ 8 B ] |
3. We may modify or cease to produce the products listed in this catalogue without notice. Should Sony Green Partner
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 Certificate
any content or information contained this catalogue in any manner whatsoever for any purpose. GreenPartner
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 no license is granted regarding the aforementioned rights.
6. Please note that the products in this catalogue are not designed or intended to use for the appoli- Quality System Certification status for each factory site
cations set forth below. So, if you intend to use the products in this catalogue for the applications Certification Suwon Busan Calamba Tianjin Binhai
listed below,you should contact our sales personnel or application engineers before using. (Korea) (Korea) (Philippines) (China) (China)
Please be aware that any misuse of the products deviating from product specifications or informa- | BSI s 91%% 005 s 913% - i BSém
' i in thi j ini TS 91430-000 TS 91430-001 - 430-007 57.
tion provided in this catalogue may cause a serious property damage or a personal injury. 1S0 /TS 16949 2010-11-22 2010.96-14 2009-06-14 2011:11-29 20170637
~2013-11-21 ~2013-08-13 ~2012-08-13 ~2014-11-28 ~2014-06-16
(D Aerospace/Aviation equipment .
' ' ' ' ' UL UL BSI BSI
(@ Transportation equipment (vehicles, trains, ships, etd) 20003847UM | 20003857 UM EMS 77354 EMS 585363 EMS 585363
(@ Medical equipment 150 14001 2010-07-12 2010-07-11 2009-08-04 2012-04-17 2012-04-17
®) Disaster prevention/crime prevention equipment UL UL BSI BSI BS!
® Any other applications with the same as or similar complexity or reliability to the applications set 20003847 BSOH | 20003857 BSOH OHS 568723 OHS 585364 OHS 585364
forth above OHSAS 18001 2010-07-25 2010-07-25 2010-12-21 2012-04-17 2012-04-17
: ~2013-07-24 ~2013-07-24 ~2013-12-20 ~2015-04-16 ~2015-04-16
2012-06-01 2012-06-01 2012-06-01 2012-06-01 2012-06-01
Sony Green Pariner | 2014-05-31 ~2014-05-31 ~2014-05-31 ~2014-05-31 ~2014-05-31
UL UL UL UL
KR-HSPM-1011 KR-HSPM-1012 PI-HSPM-1001 PRC-HSPM-1767
ac 080000 2010-07-02 2010-07-20 2010-07-05 2010-07-27
~2013-07-01 ~2013-07-19 ~2013-07-04 ~2013-07-26
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