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Multi Layer Ceramic Capacitors

Introduction

SAMWHA's series of multilayer ceramic(MLC) chip capacitors is designed to meet a wide variety of need.
Multilayer ceramic chip capacitors are available in both class | and class |l formulations. Temperature
compensation formulations are class | and temperature stable and general application formulations are
classified at class Il. The class | multilayer ceramic capacitors are COG with negligible dependence of
electrical properties on temperature, voltage, frequency. The most of commonly used class |l dielectric are
X7R, X5R and Y5V. The X7R provides intermediate capacitance values which vary £15% over the
temperature range of 55 to 125°C. The X5R provides intermediate capacitance values which vary +15%
aver the temperature range of -557 to 857. The Y5V provides the highes! capacitance value which vary
from 22% to -82% over the temperature range of -30C to 857, All class |l capacitors vary in capacitance
value under the influence of temperature, operating voitage and frequency. We offer a complete line of
products for both class | and 1.

Features

« Samwha's high density ceramic bodies offer superior performance and reliability
+ Samwha offer various temperature characteristics, rated voltage and packing method

- Material with high dielectric constant and superior manufacturing technology allows very high values
in a small size

- Solder coated terminals offer superior solderability

Applications

Wide applications throughout commercial and industrial market.
+ Communication products like Cellular Phone, Pager, Codeless phone
» Multimedia products like DVD, CD-ROM, FDD, HDD, Game machine, Computer, Note book,
Digital camera, LCD

« Audio visual products like TV, Camcorder, Minidisk, MP3 Player

 Communication products like Electronic tuner, Duplexer, VCXO, TCXO, Modem

+ OA equipment products like Printer, Copy Machine, Fax Machine

# special specification like a Automobile, Medical, Military, Aviation should be discuss with our sales representatives



SMD Type

Shape & Dimensions

& =

{Unit : mm)

D&03(0201) 0.60 0.03 0.30 0.03 0.05

1005(0402) 100 | 005 050 0.05 005
1608(0403) 1.60 0.5 0.580 0.10 010
2012{0805) 2.00 | 020 125 015 010
3216(1206) 5.20 030 1.60 020 015
3225(1210) 320 ' 0.40 250 025 0.15
4520(1808) 450 ' 0.40 2,00 0.8 0.20
4532(1812) 50 040 s | 030 020
5750(2220) 5.70 050 5.00 0.40 030

*1408 Size = 104F = W:08£015T: 084015

How to Order(Product Identification)

CS 1608 X7R 104 K 160 N R B

L 2 1 1L 113

0 8|
il Type Size Code
CS:SMD This is expressed in tens of a millimeter.
SA : ARRAY The first two digits are the length, the last two digits are width.

Size(mm) 0603 | 1005 1608 M2 326 3225 | 4520 4532 5750

Temperature Coefficient Code

5510 1257 0+30ppm/C 5510 1251C

XTR -55 10 125 +15% -5510 125
X5R 5510 B5°C +15% ~551085°C
Y5V ~3010 85T +22, -82% ~3010 85

Multi Layer Ceramic Capacitors -
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Capacitance Code(Pico Farads)

The naminal capacitance value in pF is expressed by three digit numbers.
The first two digits represents significant figures and the last digit denotes the number of zero
Ex.) 104 =100000pF R denotes decimal 8RZ =8.2pF

Capacitance Tolerance Code

B +0.1pF M , +20%
(3 +0,25pF P | +100, -0%
D +05pF z +80, ~20%
F +1.0% H | +0.25/-0pF
G +2.0% | +0/-0.25pF
3 +5% U | +5/-0%
K +10% " , +0/-5%
{5l Voltage Code

VoL | DC&3V | DCIV | DC1V | DC2sY | DCsOV | DCioov | DC200V | DC2S0V | DC&3OY | DC 3000V

Termination Code
Ex.) N : Ni-Sn{Nickel-Tin Plate)

[l Packing Code
Ex.)R:ReelType B:BukType

£l Thickness Option

0603/1005 03 0.03 Blank e | 1 0.15 E
1005 05 005 Blank 3216/3225 | 14 02 |
2012 06 01 A 3225 18 02 |
1608 08 0.1 B 3775/4520/45%2 | 2 0.25 K

227218 0.85 0.1s B 3225/4520/4532 ' 5 0.25 L

G o wHa caracToR



Typical Performance Characteristics

COG

Application

Suited for precision circuits, requiring stable dielectric characteristics, negligible dependence of capacitance and
dissipation factor on time, voltage and frequency.

Dielectric Characteristics
Temperature Characteristic 0+ 30ppm/C e
Operating Temperature -55~125'c S - --..H\ '*“; v
Capacitance Tolerance >10pF ; +£5%, +10%,(+1%, +2%, +20%) E —»
<10pF: +0.1pF, +0.25pF, +0.5pF g . «:
e et i & = =~
Dissipation Factor & Q >30pF : DF<0.1%, Q>1000 fope D S
<30pF: Q=400+20xC i N 1 3, i
Insulation Resistance More than 10,000M2 or 5000F Tomparaturs (T}
(Whichever is smaller)
Dielectric Strength =>3xRVDC
Test Voltage 0.5 to 5Vrms(<1000pF), 1+0.2Vrms(>1000pF)
Test Frequency 1+ 0.1MHz(<1000pF), 1+0.1kHz(>1000pF)

X7R

Application

Stable class || dielectric properties, suited for by-pass and coupling purposes, filtering, frequency discrimination, DC
blockage, and as voltage transient suppression elements,

Dielectric Characteristics
Tirpical Temperature Coallician

Temperature Characteristic  +15% " " 1
Operating Temperature -55-125%C E
Capacitance Tolerance +10%, +20%,(+5%, +80~-20%) 5 T —1"
Dissipation Factor & Q 50V Min. : 25% Max. 25V Min. : 3.0% Max. g -

16Y Min. : 3.5% Max. 10V Min. : 5.0% Max. ol

63V Min. : 5.0% Max. | ) |

Thin layer lange capacitors type 125% Max, Tamperahsre (T)
Insulation Resistance More than 10,000M¢ or 5000 (Whichever is smaller)

Thin layer lange capacitors type 50QF Min.
Dielectric Strength 2.5%RVDC
Test Voliage 1+0.2Vrms(<10,F)

0.5+ 0.1Vrms(>10,F)
Test Frequency 1+0.1kHz(< 104F)

120 24Hz(>10,F)

Multi Layer Ceramic Capacitors “
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X5R
Application

Stable class || dielectric properties, suited for by-pass and coupling purposes, filtering, frequency discrimination, DC
blockage, and as voltage transient suppression elements.

Dielectric Characteristics

Temperature Characteristic
Operating Temperature
Capacitance Tolerance
Dissipation Factor & Q

Insulation Resistance

Dielectric Strength
Test Voltage

Test Frequency

+15%
-55-85"C

+10%, +20%,(+ 5%, +80~—20%)

50V Min. : 2.5% Max. 25V Min. : 3.0% Max.
16V Min. : 3.5% Max. 10V Min.: 5.0% Max.
&3V Min. : 5.0% Max.

Thin layer lange capadtors type 12.5% Max.

More than 10,00000 or S00QF (Whichever is smaller)
Thin layer lange capaditors type 500F Min.
>25XRVDC
1+0.2Vrms(< 10,4F)

0.5+0.1Vrms(>104F)

1£0.1 Hz{ <10uF)

120+ 2412(>104F)

Y5V
Application

Tvical Temperaure Coethcient

Capacitance Change (%)

Temoarat.re (1T

The Hi-K(Y5V) dielectrics deliver high capacitance density and are ideally suited for applications where space is ata
premium, or as replacement for tantalum capacitors. Typically applications indude use as by-pass or decoupling elements.

Best performance is obtained at or near room temperature, with low DC bias.

Dielectric Characteristics

Temperature Characteristic
Operating Temperature
Capacitance Tolerance
Dissipation Factor & Q

Insulation Resistance

Dielectric Strength
Test Voltage

Test Frequency

+22%~—-82%
-30-85C

~20~+80%(+20%)

50V Min. : 5% Max. 25V Min. : 7% Max,
16V Min. : 9% Max. 10V Min. : 12.5% Max.
4.3V Min. : 15% Max.

Thin layer lange capadtors type 20% Max.

More than 10,000MQ or 5000 F(Whichever is smaller)
Thin layer lange capaditors type 500F Min.
>25%RVDC

14+0.2Vrms(<10,4F)
0.5+0.1Vrms(104F)

B

EQISBCHMF GIIJ!II"IJ:! e

1201k Hz( <104F)
120+ 24H2(>10,F)

Typical Tempatature Cosfican!
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Appendix |
COG-Temperature Compensating Type(0603~3216)

2900, (392)

4700pF(472)

E400F{542)

£BODGF({482)

B200,F(822)

10000 (103) 125 L
12000 (123)
15000-(153}
18000CF(185)
22000F(223)
27000,F{273)
320007 (353)
47000;F (473)
54000 pF(543) 140 140
AE000F(483)
BZ000F(523)
0.1,7(104)

Temperature Compensating Type : Dissipation Factor Page 22 (No.5)

Multi Layer Ceramic Capacitors -



Appendix ||

X7R-High Dielectric Constant Type(0603~3225) & Thin Layer Large-Capacitance Type

So——

100g (101)
ATOgF(477)
1000pF(102) h
2200¢F(222)
470007 (472)
100004 (103)
150003 (153)
220004 (223)
3300056 (353) |
47000pF(473) I
68000, (683)
0.1,+(104)
0.15,5(154)
0.22,F(224)
0.35,F(334)
0.A47F(474)
0.68.F(684) | |_
106005 || [
1SS ||
22,F(225) [
4TF@TS) | | I
68.F(685) | ._
10,7(108) | | F
22,F(226) |

=

ATLF(476) B [ ol
100,007 | |

General Type : Dissipation Factor Page 22{No.5)
8 *General Type : Dissipation Factor Page 22(No.5)
[ Thin Layer Large-Capacitance Type : Dissipation Factor Page 22{No.5)

EER s mwna caracTon



X5R-High Dielectric Constant Type(0603~3225) & Thin Layer Large-Capacitance Type

1005F (101)
47035 (471)
10005 (102) v
22000F (222)
4700¢F (472)
10000 (103)
15000F (153)
220005F (223)
33000 (333)
470004 (473)
68000F (683)
0.14F(104)
0.1547(154) |
0.22,F(224)
035, (334) |
DATLF(474) |
048,(684) |
10,7 105) |
154 (155) |
22F(25) | |
AT (475) |
eas (i)
1047(106)
227(226) |

[ e

47, (476) | it

00,7 007) ||

General Type ; Dissipation Factor Page 22(No.5)
[ * General Type : Dissipation Factor Page 22({No.5)
[ Thin Layer Large-Capacitance Type : Dissipation Factor Page 22(No.5)

Multi Layer Ceramic Capacitors



Y5V-High Dielectric Constant Type(0603~3225) & Thin Layer Large-Capacitance Type

So——

100007(102)
1200F(222)
 470045(472)

1000057(103)
1500047 (153)
220005F(223)
33000pF(333)

470005 (473)
68000pF(683)
0.1,(104)

0.15,7(154)
0.2247(224)

0.3, (334)
0.47,F(474)

0.8, (6B4)

1.0,#(105)

1.5,#(155)
2.24F(225)
3.347(335)
4.T4F(475)

6.84F(685)

10,7(106)
224F(226)
47,F(476)

j00,F007)

General Type : Dissipation Factor Page 22(Na.5)
I * General Type : Dissipation Factor Page 22{No.5)
I Thin Layer Large-Capacitance Type : Dissipation Factor Page 22(No.5)

EER v caracion



SMD Type-High Voltage

Product Offering

SAMWHA high voltage MLCC products with the temperature characteristics of COG and X7R are designed
for commercial and industrial applications. The products are applied to DC-DC converters and ballast
circuit to reduce ripple noise and diverting potentially unsafe transients in various sizes with working
voltage up to DC 7kV. These high voltage capacilors feature a special internal electrode design which has
capacitor network to reduce voltage concentrations by distributing voltage throughout the entire capacitor.

Features

« High reliability

+ The highest voltage rating by the special internal electrode design
« Wide voltage level : from 100Voc to 7,000V

« Surface mount suited for wave and reflow soldering

+ RoHS compliant

Applications

« DCDC Converters

« Metwork Equipments

» Back-Lighting Inverter

« Lighting Ballast

« Modem & Power Supply

+ LAN/WLAN Interface
# spedial specification like a Automchbile, Medical, Military, Aviation should be discuss with our sales representatives

Special Options for the Safety

« Inset electrode margins to prevent short mode failure resulted from the crack by mechanical bending

stress
= Soft termination is optionally available to reduce possibility for the crack of MLCCs by mechanical

bending stress

Multi Layer Ceramic Capacitors m



How to Order(Product Identification)

CS 4520 COG 150 J 302 N R E

] |

(1] 4] E
il Type Size Code
(5:SMD Sieimm 1608 = 2012 | 3216 3225 | 4520 4532 | 570 | 7566 | 9595

Dielectric(Temp. Coefficient)
COG, X7R

£l Capacitance

Ist twe digits are value, 3rd digit denotes number of zeros;

331 = 330pF, 104 = 100000pF, 8R2 = 8.2pF

Tolerance

B
D
G +2%
K
Z

T wnnl8

+0.25pF

+1%
+5%
+20%

[l Rated Voltage Code

Ist two digits are value, 3rd digit denotes nurnber of zeros; 302 =3,000V, 502 = 5,000V, 722 = 7,200V

Plating ] Packing
B:Bulk Pack R:ReelPack C:CaseBox

Ni/ Sn Plated

E] Thickness Option

0603/1005 0.3 0.03 Blank

035

3216 115 E
wes |05 005 Blank 3214/3225 16 02 |
2m2 0.6 0.1 L 41 18 0.2 ]
1608 | 08 | 0.1 3225/4520/4532 2 025 K

20127316 0.85 J 015 5225/4520/4532 2.5 025 L

BEER sAMWHA CAPACITOR



Shape & Dimensions

SMD

pe-High Voltage

{Unit : mm)

1608(0603) 1.40

0.15 0.80

0.10 010

2012(0805) 2.00 0.20 1.25 0.15 0.10
3216(1206) 320 0.30 1.60 0.20 0.15
3225(1210) 3.20 040 2.50 0.5 0.15
4520(1808) 450 040 2.00 0.25 0.20
4532(1812) 450 0.40 5.20 030 0.20
5750(2220) 5.70 0.50 5.00 0.40 0.30
7566(3026) 7.50 0.50 6.60 0.50 0.30
9595(3838) 9.50 0.50 9.50 050 0.30
“1608 Size > 10,4 = W :08+0.15, T:0.8+0.15
Typical Performance Characteristics
Dielectric Characteristics COG ( NP o) X7R
Dielectric Classification Ultra Stable Stable
Rated temperature range -55'C to +125°C -55'C 1o +125C
TCCempertue CharacterisicsCoeffiden)  0+30ppm +15%
Dissifation Factor(tan 5) C>30pF : Q1,000 (DF:< 0.1%) 2.5% Max.
C<30pF : Q2400+20C(DF: <1/(400+20C)
IR(Insulation Resistance) 500V Below : Rated voltage ZMin 500V Below:Rated voltage 2Min
500V Above : 500V ZMin 500V Above:500V 2Min
More than 10,000 Mo -DC100V-1KY
:C>0.01,F:More than 100MguF
:C<0.01yF:Maore than 10,0000
-DC2-3KV:Maore thané,000 My
Capacitance Tolerance (10pF : £0.25pF, +0.5pF +10%, +20%
>10pF : +5%, +0%
Dielectric strength 630V:150% Rated Voltage 100V:150% Rated Voltage
1kV-7.2kV:120% Rated Voltage #30V:150% Rated Voltage
1kV~7.2kV: 120% Rated Voltage
Aging characteristics 0% 25% per decade hr, typical

Multi Layer Ceramic Capacitors



Appendix High Voltage Type(100V~3000V)

COG-Temperature Compensation Type High voltage type

i
:

475 (4R7) .
5pF(050)
76F(070)
8pF(080)
9pF(090) l
1057 (100) l
1267(120) |
154(150)
184 (180)
226F(220)
475 (470)
540F(5640) |
68qF(680) '
826F(820) |
100¢(101) ]
18057 (180) ||
220pF(227)
530,7(331)
47055 (471)
5600F(561) |
£80,7(481) ' =
10005 (102) ' ch B S
150047 (152)
2200pF(222)
27005F(272)
33006F(352)
4700pF(472)
56000F(562)
4800gF(682) '

1000055 (103) {11 N ini
 150000(153) 1
220004F(223)
33000,F(333)

B sAMwHA CAPACITOR



SMD Type-High Voltage

X7R-High Dielectric Type High vollage type

220pF(221)

330 (331)
4T00F(471)
4800F(681)
1000 (102)
15004 (152)
22000+(222)
33007 (332)
4700 (472)

5600 (562)
8800, (482)
10000 (103)
150004 (153)
18000 (183) |

22000, (223) i
330004 (333)
47000pF(473)
68000, (483)
0.1 (104)
0150 (154)
0.22,7(224)
0.33,F(334)
0.47 4 (474)
0.684(684)
1.0pF{105)
2.2,F(225)

3,000
— 4,000
3,000
4,000
5,000
7,000

Multi Layer Ceramic Capacitors
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Application(Typical circuit)

DC-DC Converter Switching Power Supply
-
M
I X

13

LTl b=

\ T/

- High stable operating lor

Tri@1) switching
High stable operating Tor Tr{Q1) swilching
C2:X7R ; 250V 10nF-47nF C3:COG, X7R; 2kV 100pF-1000pF
C3:COG; 630V 47pF-100pF C4:COG, X7R ; 2kV 100pF-1000pF

Primary circuit and Snubber switching power supply

L]
1
1 3 Digj
' »

o]« EXEN
bk

€1, CZ: COG or X7R 1000pF-4700pF
C4 ;COG;2kV 100pF-330pF
C5  :COG;kV/2kV 100pF-~470pF

[\

C2:COG; 3V 10~100pF

SAMWHA CAPACITOR



MLCC Applications for DC-DC Converter Modules

High voltage MLCCs are mainly used to DC-DC converter modules for industrial applications which have high input
voltage of typical 48V. These are used as functions of high frequency noise filtering(decoupling) of power line and
snubber capacitor to protect switching device from unsafe transients by inductance of transformer or connection line
due to switching operation.

For these applications, MLCCs have merits for high allowable ripple current and high reliability.

Figure Z shows isclated DC-DC converier circuit diagram and MLCC applications such as decoupling and snubber.
Input voltage is 36~75Voc(typical 48Vuc) for general industrial applications such as base station, server and network
equipments. Decoupling MLCCs are applied to input and output{(based on viewpoint of switch or transformer)
power line to reduce ripple voltage, and MLCCs for snubber application used to absorb surge energy. SAMWHA
MLCCs are recommended for each application as shown in Table 1,

Table 1. MLCC recommendation for isolated
type DC-DC converter module

"Input 1210 X7R 470nF 100V
(C1,€2) | 1812 X7R 1.0uF 100V

Snubber | Available wide range of products
(C3-Cé) 250V ~2kV (Available up to 7.2 kV) 4 Input Decoupling MLCC (~1.0uF 100V)
100pF~2.2nF(Available up to 470nF) +  Snubber Cap.(100pF~2.2nF 250V~2kV)
Output (High Capacitance Application) Output Decoupling MLCC(10-100uF 63V
(CT) 1210 X5R 100uF 6.3V

1206 X5R  47uF 6.3V

0805 X5R 47uF 6.3V

*Typical input voltage of 48V for industrial application

4

MLCC Applications for Ballast Circuits

High voltage MLCCs are suitable for the ballast circuit as a function of resonant capacitor as presented in Figure 3.
MLCCs with high voltage rating from 1kV to 3kV(available up to 7.2kV) are mainly used for these application.
SAMWHA offers wide range of capacitance and rated voltage with high reliability.

== Resanant Cap,
10pF~10nF
Lm . TRY-3V [Avadable up to T.2kM)

Fig. 3. Typical electronic ballast circuit and MLCC application

o -—-mn

Multi Layer Ceramic Capacitors i
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Caution(Rating)

1. Operating Voltage
When DC-rated capacitors are to be used in AC or ripple current circuits, be sure 1o maintain the Vp-p Value of the
applied voltage or the Vo-p which contains DC bias within the rated voltage range.
When the voltage is applied to the circuit, starting or stopping may generate irregular voltage for a transit period
because of resonance or switching. Be sure lo use a capacitor with a rated voltage range that includes these
irregular voltages.

i__ Nl
|
Positional f\u{\)f\. -
VD-p Vo Vpp &U,L | Vpp Vpp
Measurement ' ,J

2, Test condition for AC withstanding Voltage
(1) Test Equipment
Tests for AC withstanding voltage should be made with equipment capable of creating a wave similar to a 50/60
Hz sine wave. If the distorted sine wave or overload exceeding the specified voltage value is applied, a defect
may be caused.

(2) Voltage applied method

The capacitor's leads or terminals should be firmly connected to the output of the withstanding voltage test
equipment, and then the voltage should be raised from near zero to the test voltage. If the test voltage is applied
directly to the capacitor without raising it from near zero,it should be applied with the

*zero cross. Atthe end of the test time, the test vollage should be reduced to near Voltage sine wave
zero, and then the capacitor's leads or terminals should be taken off the output of the
withstanding voltage test equipment. If the test voltage is applied directly to the OV \ /.
capacitor without raising it from near zero, surge voltage may occur and cause a ZERD CROSS
defect,

*ZERO CROSS is the point where voltage sine wave

(3) Dielectric strength testing method
In case of dielectric strength test, the capacitor's is applied between the terminations for 1to 5 sec,, provided the
charge/discharge current is less than S0mA.

3. Soldering

If a chip component is heated or cooled abruptly during soldering, it may crack due to the thermal shock. To
prevent this, follow our recommendations below for adequate soldering conditions. Carefully perform preheating
so that temperature difference(AT) between the
solder and component surface is in the following
range. The smaller the temperatures difference( A T)
between the solder and component surface is, the Soldering Lron Method
smaller the influence on the chip is.

ATs190°C AT=130C




SAMWHA CAPACITOR CO,, LTD offers a line of MLCC(Multilayer Ceramic Capacitor),
These parts are rated at 3kV dc and safety approved and certified to UL
(Underwriters Laboratories Inc. ® )

(!E )ﬂlun CERTIFICATIONS DIRECTORY
OCD Home Quick Gude ContactUs Ul.com

NWGQB.E304146
Information Technology Equipment Including Electrical Business Equipment Certified for Canada - Component

Page Boltom

Information Technology Equipment Including Electrical Business Equipment Certified for Canada - Component

SAMWHA CAPACITOR COLTD E304145
124 BUK-AI

NAMSA-MYEUN

YONGIN-5HI, KYONGGI-DO 449-680 REPUBLIC OF KOREA

Companent Recognition, Model(s) CSASRATYTTTTAZOZNAE,

Warking: Company name, model designation and Recognaed Companent Mark for Canada, 'm.
Last Updated on 2006-04-28

Questions? Magtice of Diselaimer Paon Top

The appaarance of a company’s name or product in this database does nok in itsedf assure that products so identified have been
manufectured under UL's Follow-Up Service, Only those products bearing the UL Mark should be considered to be Listed and
covered under UL's Follow-Up Service, Alwgys look for the Mark on the praduct,

UL permits the mdmmﬂhunhmmmmmmummmm L
The Guide Information, ﬁs}mhn“hinhwlm.ﬁnlmm
Mmmuﬁim utwm:zmmmm mmﬂm:mmﬁ
from Underwriters Laboratorias Inc. wummm Ins addition, the reprinted
mistarial must include & capyright natice in the following "Copyright © 2006 Underwriters Laboratories Inc@"

Multi Layer Ceramic Capacitors
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1 | Operating
Temperature Range

CDG:-5510 +125T

Reliability and Test Conditions(General Type)

X7R; -55t0 +125C X5R:-55t0 +85TC

| Y8V :-30t0 485

2 Insulation Resistance

More than 10,0000 or S000OF (Whichever is smaller)

- Applied the rated voltage for 2
minutes of charging.

- The charge/discharge curment is
less than 50mA.

suoppede) onueid) sfie] piny -

Mo defects or abnormalities

- (0G : The rated voltage » 300%

~XTR, X5R, YSV: -  x250%

- Applied between the terminations
for 1to 5 seconds.

- The charge/discharge current is
less than 50maA.

Within the specified tolerance

5 | Dissipation Factor

30aF Min. :
Q=1,000{DF <0.1%)
30pF Max. :
Q=400+20C
(DF<1/(400+20C))

SIS/ | S3% | <IS%/| S5WS | <5%/
+55% | 2 S7% | #<TH |+ <10% £ <I0%

5% | <% | <P | <SS
#<% | w 0% e <lIS% |« <15%

d |83

<5%

+ You can check the specification at
the appendix for each product
with mark

The capacitance/Q/D.F. should be
measured at 25T atthe frequency
and vollage shown in the table.

oG 1401MH; | 05t0SVims
(C<1000pF) |

G 140;
Onopry | 1 EHHE
XTR, XSR, Y5V
(C<105)
XTR, X5R, Y5V
(C)0,5)

1£02Vims

1400k | 14 02Vrms

120474k, | 0540.1Vms

6 | Solderability of
Termnination

Termination should be covered with more than

75% of new solder

-Pb-Free Type
Solder : 96.55n-34g-0.5Cu
Solder Temperature : 260+5%
Immersion Time ; 3+0.1sec
-Pre-Heating
at B0-120°C for 10-30sec

7 | Resistance Appearance

MNa marked defect

;:lda Capacitchange | Within +2.5% of +025: = X7JR,X5R: < +7.5%
v fing (whicheverislarger) | Y8V :< +20%
csommmalll b i Gor S0V 25V | 16V | 10V 63V
s SEpn el MR <25%/ <3/ |<35W/ | <5W |55‘M
(er@) gk Max, : MR wsDh w<T% | s <% | e <10% e <I0%
Q2400+20C vy | SSW ST | <% |<usw | oy
(DF<1/(400+20C)) #ST% (<% | eSIE0R |4 <I5%

More than 10,000MQ or 5000, F {Whichever is smaller)

- Preheat the capaciior at 120 1o 190°C
far 1 minute, (Preheating for 3225,
4520, 4532 Stepl:1007C 101207, Tmin
Step2:170°C 10 200°C, Imin)Immerse the
capacitorina eutectic solder solution

-Soldering Temp, | 260+5C

-Immersion Time : 10+ 05sec

- Initial measurement
Perfomm a heat treatmentat 150+, -10'C
for one hour and then let sit for 48 +4
hours at room lemperature.

Perform the intizl measurement,

- Measurement after test
Take it out and setitfor 24 2 hours
(lemperature compensating type)
or 48.+4 hours (high dieledric constant

typethen measura

EEER sAMWHA CAPACITOR



8 Temperature Appearance | No marking defects Perform the five cycless according
Cycle L R - to the four heat treatments listed in
Capacitance | Within £25% or £0.25:F  X7R, X5R : Within +£7.5%
Change (whicheveris larger) Y5V : Within +20%

ovi ol o Gisovme 2V v v e

Factor Q1,000 (DF<0.1%) ' : ;

(or Q) S Rl MIR | <5%/ | <50/ | <SW/ | 15N/ |<TSH 40,3 | 30
ofwu:;t IR |+ 75% 4 <% ¢smg*sm*sm e | s l?'ﬂ3! )
fsummc) Yoy [ STEM/) S| <8 B oy il measurement
(DF<1/ ) +<I5S e <HP 0 <IS% |« <% by bt

0% for one hour and then let sit
for 48+4 hours at roorn temperature.,

- Measurement after lest
Take it outand set ftfor 24+ 2 hours
o
n i C
IR More than 10,000MC or 5000 F(Whichever is smaller) type) at room temperature, then
| measure.
9 |Humicity | Appearance | No marking defects | ' -Temperature : 402°C
L Capacitance | Within +75% or +075; | X7R, X5R : Within +12.5% - Humiciy : 90-75%
Change (whicheveris larger) Y5V : Within +30%, 40% -Hour : 500£12hrs
(YSV/A0uF, 22,8 4.7 6/10V) - Test Voliage : The rated voliage
Within £30% (others) | -Take It out and setit for 2412 hours
{ | (temperature compensating) or
Dissipation | 30 Min. : | — 48+4 hours(high dielectric constant
Factor Q=200 (DF <0.5%) [ type) at room temperature, then
(orG YIR | <59 | <%/ | <S%/ SISWSTBW  measure.
or Q) 304 Max.: SR | <75% asif) eSI0% #SUS% RSl e charge/discharge current is
Q2100 +10/3C oy | <75/ | <0w | <us <o | o lessthanSomA
(DF=1/(100+10/30)) *<05% <% oY | £
LR More than 500MQ or 250, F{Whichever is smaller) |
Wit . [oeeee o metkleg Hefech. | [E——
L:;pemura Capacitance | Within 3% or £03F | X7R, X5R : Within £12.5% s Applied voltage :
Change (whicheveris larger) Y5V : Within +30%(Cap. < 1.04F) Rated voltage < DCI50V: x 200%
Within +30%, —40% - Temperature ;
(Cap. = 1.0) COG, X7R — 125+31
p— . XSR,YSV —85:3C
Dissipation | 305 Min.: ‘ - Measurement after test
Factor Q2350 (DF<0.3%) o | crncmy | 1Pkeitoutandsetitfor 242
(or @) 10pF <Cp <30 © YR |s <75% + <10% | + <10% *stm| ecsy | houm{lemperature compensating
Q=275 +5/2C E type)jor 48-+4 hours (high dielectric
DF<V(@T545/2C)) | yoy |STS%/| S/ | <R5% <IER/| o0 constanttype)at room temperature,
w SIS (e <1 <15% e <00%
10pF Max : i i then measure.
Qz200410C The charge/discharge current is
(DF<1/(200+10C)) - less than S0mA
IR More than 1,000MQ or 500, F(Whichever & Smaller) |

Multi Layer Ceramic Capacitors “
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11 Bending =°m_| — - Substrate Material :
Strength Glass EPOXY Board
K -Board Thickness ;
1.6mm
0.8mm(D403/1005size)
# Test Condition
P40 -Bending Limit : 1Tmm
N B - Pressurizing Speed : Imm/sec
Qﬁ“ s —ros - Holding Time: 511sec
) 11|-|1m
| 45mm | 45mm |
| | |
No cracking or marking defects shall accur [
Capacitance | Within £5% or +050F | X7R, X5R : Within +12.5%
Change (whichever is larger) ! ¥av : Within +30% |
12 mli‘ﬂﬁﬂn Appearance | No defects or abnarmalities * ?mr soldering and then let sit for
. temperatu
e Capacitance Whin the specified tolerance tvper[l!ﬂ;‘f;{hig:;"pml e sating
’ ' - | constant at room
QDF | 3F Mn.: 1 | T
e ke S | The capacitor should be subjected
Kok 1 ] to a simple harmonic motion having
(DF 1/ (400+20C) vy | = frequency being varied uniformly
| between the approximate Umits of
10and 55Hz, shall be raversed(from
10Hz to 55Hz then 10Hz again) in
approximately T minute,
This mation shal be appled fora
period of 2 hoursin each Smutually
perpendiculsr directionsiiotal is
hours),
| l
13 Humidity | Appearance Mo marking defects -Temperature : 40+2'C
msmy Capacitance | Within +5% or 0.5 | X7R, X5R : Within +12.5% | - Humidity : 90-95%
Change (whichever is larger) Y5V : Within +30% -Hour : 500+ 12hours
Dissipation | 30gf Min.: ' Measurement after test
{BI‘ u] Q=350 {DFSU.&%] . 1 Take it out and setit for I-jlizhuurs
D YIR | <5/ | < | <5W suwlﬂm (lemperaiure compensating type) or
gff ;;;f’ ;xlf : XR |+ <75% o <I0% wSI0% <S4 a<DS% 484 hoursthigh dielectric constant
= <T5%/ | W | <T5% | <BH/ type) atroomiemperature, then
OFSUZSS/I0) | | S5 T seon lscam| SO | measue.
0 Mk . | . _
Q=200+10C
L | _®F£1ﬂqu3 u s N
LR

Mare than 1,000MGQ or 500 F (Whichever is Smaller)

IR sAMWHA CAPACITOR



(1) Temperature Compensating Type:
The temperature coefficient is
. determined using the capacitance
XIR ;g‘{_’: ’:g measured in step 3 as a reference,
Rt T When cycling the temperature
~S5to Within sequentially from step 1 through 5,
Bl 0 R L EE% L (C0G: 425 to 125T) the capadiiance
vy | i iy shall be with in the specitied
+85T 8% tolerance for the temperature
coefficient
The capactance drift is calculated
by dividing the difference
between the maximum measured
values in the step 1, 3and 5 by the
Cap. valueinstep 3

Temperature | Change

Temperature
Coeffident
o
+257C|

{2) High Dielectric Constant Type :
The ranges of capacitance
change compared with the 25
value over the termperature
range shown in the table shall
be in the specified range.

15 | Preservation(keeping) |# When sclderability is considered, capacitors are (1) Temperature : 25 +10°C
recommended to be used in 12 months {2) Relative Humidity : Below 70% RH

16 | The regulation of # Newver use materials mentioned below in MLCC products regulated this document.
environmental Pb, Cd, Hg, Cr*, PBB(polybrominated biphenyl), PRDE(polybrominated diphenyl ethers),
pollution materials. asbestos.

-In case of high Vallage and thin layer type Capacitar, it can be different from nomal specification.
So Please ask to our sales person.

Multi Layer Ceramic Capacitors -
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SMD Type - High Frequency Capacitors

SAMWHA high frequency MLCC(CF) products offers excellent performance in demanding high RF power
applications requiring consistent and reliable operation .
The copper electrodes allow for Ultra low ESR and high Q in the GHz frequencies.

The CF series products are your best choice for high RF power applications from
UHF through microwave frequencies.

Applications

- RF Power Amplifiers, Low Noise Amplifiers
+ Filter Networks

« Cable TV and telecommunication networks
« GPS, Bluetooth and TV set-lop boxes

« MRI Systemns

Features

« Ultra Low ESR

+ HighQ

- High Self Resonance

« Capacitance Range : 05pF to 100pF
- Temperature characteristics : C0G

How to Order(Product Identification)

CF 2012 CO0G 101 J 251 N R B

1] E B H B ®H B BH

il CF:High Frequency(SMD)

Fl Size Code

This is expressed in tens of a milimeter.
The first two digits are the length, The last two digits are width.

A LA A FAT TR
2 ¥



SMD Type - High Frequency Capacitors

Temperature Coefficient Code

Class | @ C0G —55 10 +125%C +30 ppm/C

Capacitance Code(Pico farads)

The nominal capacitance value in pF is expressed by three digit numbers.
The first two digits represents significant figures and the last digit denotes the number of zero
Ex.) 104 = 100000pF

R denotes decimal

8RZ =8.2pF

Capacitance Tolerance Code

& +01pF G +2.0%
C +0.25pF ] +5%
D +05pF K +~10%
F +1.0% M +2.0%
[3 Voitage Code
Rated DC DC DC b DC
Voltage 75V 50V 100V 200V 750V

Termination Code
N : Nickel-Tin Plate

Packing Code
R:ReelType, B:Bulk Type

Thickness Option

0603/1005 03 005 Blank 3216 115 015 E
1005 05 005 Blank 3216/3225 16 02 I
2012 04 0.1 ‘ A 3225 18 02 ]
1608 08 0.4 ] B 3205/4520/4532 2 025 K

2012/3216 0.85 015 | 3225/4520/4532 25 025 L

Multi Layer Ceramic Capacitors u



0 VS, Fraquency (CF 1005 Sarles)

10000
— ] F
1000 = b
w— 55 nF
Qg 10
10
1
100 1000 10000
Frequency{MHz)
ESR VS, Frequency (CF 1005 Series)
10
\ = 55 pF
=3 ——
0.1 = === = S5
—
0.01
100 1000 10000
Frequency(MHz)

Appendix |
COG-Temperature Compensating Type(0603~2012)

0.5¢ (ORS)

15F{010)
2 (020)
34(030)
4oF(040)
SpF(050)
&5 (040)
75£(070)
. Bor(os0)
95F(090)

105-{100)
12(120)
154F(150)
. 18i(180)
22¢(220)
275£(270)
33pH(530)
394 (390)
ATyF(470)
. SegF(s60)
68¢f (680)
B2;F(820)
000101 |

EER sAMWHA CAPACITOR



Automotive Applications

Automotive Applications

Features

« SAMWHA Series meet AEC-Q200 requirements
« SAMWHA Series Certify ISO/TS 16949 and ISC 14001
+ SAMWHA Series are RoHS Compliant

Applications

+ Automotive electronic equipment

How to Order(Product |dentitication)
CQ 1608 X7R 104 K 500 N R B

(1 B B B © B B

Maenolithic Multilayer Ceramic Capacitor Leadless Ty pe for Automotive Application
Size Code

This is expressed in tens of a millimeter.
The first two digits are the length, The last two digits are width.

Temperature Coefficient Code

Class | coG | -55t0 +125C +30 ppm/C
Class || XIR ~5510 +125¢C +15%

El Capacitance Code(Pico farads)
The nominal capacitance value in pF is expressed by three digit numbers.
The first two digits represents significant figures and the last digit denotes the number of zero
Ex.) 104 = 100000pF
R denotes decimal
BR2 = B.2pF

Multi Layer Ceramic Capacitors m



£l Capacitance Tolerance Code

+2.0%

B +0.pF G

C +0.25pF ] +5%
D +0.5pF K +10%
F +10% M +2.0%

suoppede) onueid) sfie] piny -

Termination & Design Code
N : Nickel-Tin Plate A : Nickel-Tin Plate(Soft Termination) O : Open Mode F : Floating electrode

S : Ag/Ni-SN(Ag Epoxy/Nickel-Tin Plate)+Open mode type

=1 B

a. Normal type b. Open mode ¢. Floating electrode

[5] Packing Code
R:Reel Type, B :Bulk Type

Thickness Option

0603/1005 03 0.03 Blank 3216 115 015 E
1005 05 0.05 Blank ‘ 3216/3225 | 16 02 |
2012 0.4 01 A 3225 18 02 J
1608 08 01 B 5225:45mf4m| 2 0.25 K

201213216 0.85 015 B RumUsMSR2| 25 0.25 L

Temperature Characteristics See Page 35 (No.21)

EER sAaMwHA CAPACITOR



Automotive Applications

1005(0402) 1.00 0.05 0.50 0.05 0.05

1608(0603) 1.60 0I5 080 010 010

2012(0805) 2.00 0.20 1.25 015 010

306(1206) 3.20 0.30 1.60 0.20 015

3225(1210) 3.20 0.40 250 035 0.15

Construction of Termination
g Tareg Ealier
_TL . R ‘]i
Ni " NI — i —
Nl “+ (] -9 o i
a.NiType | b. Ni Type || c. Metal Frame Type Termination Details

(Soft Termination)

Specifications and Test Methods(For Automotive Applications)

1. | Pre-and Post-Stress
Electrical Test
2. | High Appearance | No marking defects Temparature : 150+3¢
Temperature | Capacitance | Within 2.5% or £0.25pF | Within=10.0% Maintenance Time : 1000-+48/-0 hrs
Exposure Change (Whichever s larger) Let sit for 24+ 2 hours at room temperature,
(Storage) ' q/pF. 30pF Min: 01000 Rated Voltage Do maenn.
I0pF Max.: G =400+20xC 16V Min: 0.05 Max.
C: Nominal Capacitance(pF) | 10V 0.075 Max.
IR. More than 10,000MQ or 5000 F(Whichever is smaller)

Multi Layer Ceramic Capacitors n
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No marking defects

Perform the 1000 cycles according fo the four

3.  Temperatre Appearance
Cycle  Capacitance | Within +25% or +0.25pF  Within+10.0% :'Tﬂ:':’";“":’:"d o "t"f""‘lb“"’l:':;"““{
| ! el sit for 4+ ours at room paraiure,
Change [Whichever is larger) s -
Q/DF. 30pF Min: Q>1000 Rated Voltage
ApF Mo O2A0AC | VMO Mo | iy 5 | |0 | B2
o 1 Nl apahaninpey | NECUR WAk Tmelme)) B3 | 1 | B3 | 3
IR More than 10,000MQ or 500Q-F(Whichever is smaller) | ival measurement
Perform the initial measurement according to
Note 1fer Class II.
4, | Destructive Physical Analysis | No defects or abnormalities Per ElA-449
5. Moiswre  Appearance No marking defects Temperature : 25-85°, Humidity : 80-78%
Resistance  Capacilance | Within £3.0% or +030pF | Within2125% Cycle Time : 24 hrs/cycle, 10 cycles
| Change [(Whichever is larger) £ e i e e R
Q/DE. 30pF Min: Q2350 Reted Vohage Jasesstap sl dn s Sansne
10aF Min. and 30pF 16V Min.: 0.08 Max. it :
Max: Q=275+5/2xC 10V: 0.075 Max. _l; i
10pF Max: Q=200+10%C aaataTer
. C: Nominal Capacitance(pF) AT
[ kR More than 10,000MQ or 5000)- F(Whichever is smaller) Bl el b Ll i
& | Biased  Appearance | No marking defects Temperature : 85437
Humidity Capacitance | Within +3.0% or +0.30pF = Within£125% :-hmm;r: dm;aahw% -
: m h. i Appﬁﬂj = gﬂ'ﬂ
— e Maintenance Time ; 1000+-48/-0 hrs
Q/DE 30pF Min.. Q=200 Reted Voltage Let sit for 24+2 hours al room temperature,
30pF Max: O2100410/3xC | TVMIn:006MEX. | than measure.
| C: Nominal Capacitance(pf) ‘_'W-' UM Max. The charge/discharge current is less than
| LR More than 10,000MQ or 5000). F(Whichever is smaller) S0mA.
7. Operationsl :Aipearance No marking defects | — Temperature : 125+31
Lite ' Capacitance | Within +30% o <030pF = Wihin+125% m;iﬂd Vﬂ“ﬁgm R*:hd ‘*’ﬂhﬁn 200%
: : tenance Time ; 1000+48/-0 hrs
| Cha hichever is larger
Ll bl . J Let sit for 24+2 hours al room temperalure,
Q/DF. 30pF I'u‘in Q=350 Rated Voltage then measure, The charge/discharge current is
10pF Min. and 30pF 16Y Min.: 0.08 Max. less than S0mA.
Max.: Q=175+5/2xC 10V: 0.075 Max. nitial Measurement for Class I
WpF Max: Q2200+10xC Applied 200% of the rated voltage for one hour
C: Nominal Capacitance(pf) at125:3c Remove and et sit for 2442 hours at
LE. More than 10,000MQ or 5000 F(Whichever is smaller) | foom temperature, then measure.
B | External Visual No defects or abnormalities Visual inspection
9. | Physical Dimension Within the specified dimensions Using calipers
10. | Resistance to | Appearance | No marking defects Per MIL-STD-202 Method 215
Solvents  Capacitance | Within the specified tolerance
| Change
Q/DF. 30pF Min.: Q1000 Rated Voltage
30pF Max.: O > 4004+20xC -;'g:: g-g-’lh::&
- Nominal ; vl .
Mol rapeteeel) | aries Kiae
10v: 0.05 Max.
IR, More than 10,000MQ or 5005- F(Whichever is smaller)

BB o vwna caracmon



Automotive Ap

No marking defects

lications

1. | Mechanical | Appearance . Threa shocks in each direction should be
Shack Capacitance | Within the specified tolerance applied along 3 mutually perpendicular axes of
Change the test specimen (18 shocks)
Test Pulse
Q/DF. 30pF Min. Q21000 Rated Vollage .
. form:
30pF Max.: Q2400+20xC iﬂ»%ﬁmﬁl- mufﬂﬁf -
o - Bx. :
C: Nominal &pﬂhﬂﬂﬂ{m 16V 0.0%5 Max. Peak value : 15006
10V: 0.05 Man. Velocity change ; 4.7m/s
LR More than 10,000MQ or 5000 F(Whichever is smaller)

12 Vibration | Appearance | No defects or abnormaliies The specimens should be subjected to a
Capadiia Witfiin tha sbecilied tolera simple harmonic molion having a total
cl e e ¢ = amplitude of 1.5mm. The entire frequency

: RaedVola range of 10 to 2,000 Hz and return to 10 Hz
Q/DF. 30pF Min.: Q=100 a;,u ;Mg;u should be traversed in 20 minutes. This cycle
30pF Max.: G =400+20xC irymsom should be performed 12 times in each of three
C: Nominal Capacitance(pF) ‘E"J: et Mm.c mutually perpendicular directions {total of 3
[ — WoEMa. | T
LR, More than 10,000MQ or 5000 F{Whichever is smaller)
13. | Resistance to| Appearance | Mo marking defects Temperature(Eutectic solder solution) : 260+ 5T
Soldering | Capacilance | Within the specified tolerance Dipping Time : 1015
Heat Change Let sit for 24£2 hours at room temperature,
Q/DF. 30pF Min.: Q1000 Rated Voltage then measure.
30pF Max.: Q=400+20xC 50V: 0.025 Max. Initial measurement
C: Nominal Capacitance{pF) 25” 0.03 Max. Perform the initial measurement according to
160085 Mes. Note 1for Class .
10V: 0.05 Max,
LR More than 10,000MD or 5000, F(Whichever is smaller)
14, | Thermal Appearance | No marking defects Perform the 300 cycles according to the two
Shock Capacitance | Within +3.0% or +030pF Within £12.5% heat treatments listed in the following table.
ci Transter Time : 20s Max.
i (1Whichiover i o) Let sit for 24+ 7 hours at room temperature, then
Q/DF. 30pF Min.: Q1000 Rated Voltage TR
30pF Max.: Q=400+20xC 5;51‘:'1 E-EE-M"B-
S, - BX.
C: Nominal Capacitance(pF) 16V: 0,03 Max. Temal(0) ‘ 55073 W53/
10V 0.05 Max, Time{rmir) 153 1543
" hitial measurement
LR. More than 1 M 5005 F(Whichever is smalle
o AR ST . f Perform the initial measurement according to
Note 1for Class I,

15 | ESD Appearance | No marking defects Per AEC-Q200-002
Capacitance | Within the specified lolerance
Change
Q/DF. 30pF Min.: Q=1000 Rated Voltage

30pF Max.: Q=400+20xC 50V: 0.025 Max,
C: Nominal Capacitan 25V: 0.03 Max.
packancelpry 16V: 0.035 Max.
10V: 0.05 Max.
LR More than 10,000MQ or 5000 F(Whichewver is smaller)

Multi Layer Ceramic Capacitors
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¥5% of the terminations is to be soldered evenly

16, | Solderability {a) Preheat at 155 for 4 hours, and then
and continuously. immerse the capacitor in a solution of ethanol
and rosin, Immerse in eutectic selder solution
for 540/-0.5 secands at 236+57,
{b) Steam aging for & hours, and then immerse
the capacior in a solution of ethanol and rosin.
Immersa in eutectic solder solutian for 540,05
secondsat 235457,
{c) Steam aging for & hours, and then immerse
the capacitor in a sclution of ethanol and rosin.
Immerse in eutectic solder solution for 12045
seconds at 26057,
17. | Electrical Appearance | No defects or abnommalities The capacitance/Q/D F. should be measured al
Characteriza | Capacitance | Within the specified tolerance I5¢ at the frequency and voliage shown in the
Q/DE. 30pF Min.: Q1000 Rated Voltage
30pF Max.: Q2400+20xC $= ﬂﬁ,ﬁ,’,""" | C;g 'ﬁm :1-"‘5“’“"
C: Nominal Capaci : ax. ' ! ] =02Vims
. ancolPF) | v 0035 Max Cossl| CSNOF | 140KHe | 1202%ms
10V: .05 Max. G10:F 120+244z | 05:0Mms
IR at 35 More than 100,000MQ More than 100,000MQ Should be measurad with a DC voltage not
or1,0000-F or5000)-F exceeding rated voliage at 25 and 1257 for 2
(Whichever is smaller) (Whichever is smaller) minutes of charging.
IR at 1257 Meare than 10,000MG Mara than 10,000MQ
or 1000-F or 00-F
(Whichever is smaler) {Whichever is smaller)
Dieleciic Mo diglectric breakdown or mechanical breakdown Applied 250% of the rated voltage for 1-5
Strength seconds
The charge/discharge current is less than
50mA,
18, BoardFlex | Appearance | Nomarking defects Apply aforce in the direction shewn in the
tollowing figure for 541 seconds.
Capacitance | Within £5.0% or £0.5pF Within£10.0%
Change (Whichever is larger) v o M 05 | Ntk ity
i Fivte o gas tuioiig kars
Pro o s el el
Flexure for Class k< 3mm
for Class Il <2mm
19. | Terminal Appearance | Nomarking defects Apply "18N force in parallel with the test jig for
Strength . — i #0+1 saconds,
ga;:acltanca wrh:m :51]‘!? ar +0.5pF Within £10.0% “1ON for 160B(EIA0603) size
nge (Whichever is larger) 2N for 1005(EIA-0402) size

SAMWHA CAPACITOR



Automotive Applications

20. | Beam Load Test The chip endure following lorce. Apply aforce as shown in the fellowing figure.
(i) Chip Length : 2.5mm Max.

T<05mm N Baam Speed : 0.5mm/s
215mm Max. Talbmm o |
- T<125mm TN
i 12125 4 _ .
——3
(i) Chip Length : 3.2mm Min.
Beam Speed: 25mm/s
ol
L&.IJ
]
2. | Capacitance | Capacitance Within=15% (i} Class|
Temperature | Change The temperature coefficient is determined
Characteristics using the capacitance measured in step 3 asa
T
c:‘::::':um DX ppmic reference. When cycling the temperature
| sequentially from step 1 through 5, the
Capacitance | \Within +0.2% or +0.05cF capacitance should be within the specified
Drift tolerance for the temperature coefficient,
chever is larger
i } The capacitance drift is calculated by dividing
the differences

beiween the maximum and minimum
measured values in steps

1,3 and 5 by the capacitance value in step 3.

TemplT) /4% | 8543 | 1541 | 15=3 | 1541

(i) Class Il

The ranges of capacitance change compared
with the 25 value over the temperature range
from -85 10 1257

Initial measurement

Perfam the iniial measurement according to
Mote 1 for Class I,

*Nate 1. Initial Measurement for Class I
Perfarm & heat treatment at 150+0/-10%; for one hour, and then let sit for 2442 hours at room tempetature, then measure.

Multi Layer Ceramic Capacitors n
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Packing

Bulk packing

(1) 1000 pcs per Polybag
@ 5 Polybags per Inner box

@ 10 Inner boxes per Out box

Reel Dimensions

"4

1005

f—rf

W
)
[
=4

U gengas

Number of Packages

Reel Packing

(1) 8~10 Reels per Inner box
iZ) 10 Inner boxes per Out box

7" REEL 1005-3225
13" REEL 10053225

0402-1210
0402-1210

@782 | @50Min.
@330+2 | G70Min.

P13+05
@13+£05

@n+08 205
@2+08  2+05

1015

10+1.5

II],

50,000

0402
1608 | 0603 4,000 16,000
202 0805 3,000 - 4,000 10,000
3216 | 1206 2,000 - 4,000 6,000 - 10,000
3225 ' 1210 1,000 - 3,000 4,000 - 10,000
Tape Dimensions
o TRANSPORT HOSE 0.3, 0N,
BT Cpn 7% 22 A /n s e s -
%YH’H"Y’H’VUYH’
(4] D
IOV 1 RUINCEECEE S
ST W @ g O @ 1O T
b A R
.1 Max, 2.0, 3. Max,
DEAWING DIRECTON PAPLR EMBOSSED EMBOSSED
1005 | 0402 | 115401 065401 | 8.0+03 | 354005 175401 | 204005 20+01 40101 15101
1608 | 0603 | 1902 | 110+0.2 | 80+03 | 354005 175201 40201 | 20+01 | 40201 1530
2012 | 0805 | 24+02  165+02 | 8.0+03 [35+005| 17501 40=01 @ 20+01 | 40+01 1540
M6 | 1206 | 36402 |200£0.2 | 8003 E.Eiﬂ.ﬂﬁl 175201 | 4001 | 2001  40£01 15201
3225 | 1210 | 3.6+02 | 280402 8.0+03 |354005 175+01 4.0+01 20+01 40401 1501
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Automotive Applications

Capacitance Table.
Class | (COG)

050 (DRS)
1pF(00)
2.2oF (2R2)
3y (030)
45F(040)
47¢F (4RT)
55 (050)
6847 (6R8)
75(070)
8;r-{080)
7pF{070)
10pF(100)
127(120)
156(150)
18¢7(180)
22pF(220)
275(270)
357(350)
39,r(390)
47 (470)
561F(560)
8;F(680)
82F(820)
1007 (101)
12057 (121)
150¢F(151)
18045 161)
2205-(221)
20067 (271)
3500-(331)
390pF (351}
4700 (471)
56007 (581)
68007 (681)
82007 (821)
10007 (102)
120047 (102)
150007 (152)
18000 (182)
220007{222)
3300F(352)
ATO0GF(472)

Multi Layer Ceramic Capacitors -



§- Class Il (X7TR)

10004 102 |

15005F (152}

22004 (222) |

$3005 (232)

700G (472)

6800 (682)

10000,4F (103)

15000 (153)

22000¢F (223)

mios | |

47000, (473)

68000 (683)

0, TuF {104) -

D15uF (154)

0.22uF(224)

0.53uF(334)

D.47uF(474)

0.68uF(684)

1.0uF (105)

22uF(225)

4.TuF(475)

10uF (108)

22uF(226)

General Type for Automotive Application
I ThinLayer Large-Capacitance Type for Automotive Application
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Automotive

Caution

» Storage Condition
When solderability is considered, capacitor are recommended to be used in 12 months.
(1) Temperature: 25¢ + 10¢
(2) Relative Humidity: Below 70% RH

P The Regulation of Environmental Pollution Materials

Never use materials mentioned below in MLCC products regulated this document.
Pb, Cd, Hg, Cr+t, PBB{Polybrominated biphenyl), PEDE{Polybrominated diphenyl ethers), asbestos

P Mounting Position
Choose a mounting position that minimizes the siress
imposed on the chip during flexing or bending of the
board.

Locale ahip
norgontal b the
dinmolion in wheh
Srees Qcis

Paint)

Chip arangement
Partoraton @ Wisrst A—CtRL. 01
Besl

» Reflow Soldering Infrared Reflow
1.The sudden temperature change easily causes P
mechanical damages to ceramic components.
Therefore, the preheating procedures should be
required for the soldering of ceramic components.

2. Please refer to the recommended secldering profiles as
shown in figures, and keep the temperature

difference(AT) within the range recommended in e e Vi
Table 1.
Tablz 1. Vapor Reflow

Temperaturs

1005-3216 (0402~1206) | AT<190T |
3225 (1210) ] ATLI30T S

B0~130 sec, 20 sec. max,

Multi Layer Ceramic Capacitors m
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» 'Aging'/'De-aging’ behavior of high dielectric constant type MLCCs
(Typically represented by X7R temperature characteristic of which main compaosition is BaTiO3)

‘Aging’ / 'De-aging' Behavior of high dielectric MLCCs Please note that high dielectric type dielectric ceramic
capacitors have a "normal” 'aging' behavior / characteristic, that is; their capacitance value decreases with time
from its value when it was first manufactured. From that date, the capacitance value begins to decrease at a
logarithmic rate defined by:

Ci=Ca(1-k logllOt)
C: : Capacitance value, t hours after the start of 'aging’
Cu: Capacitance value, 48 hours after its manufacture

k : Aging constant (capacitance decrease per decade-hour)
t : time, in hours, from the start of 'aging'

Ceramic's Capacitance Change(%) versus Time (hours)

10%
3 0% = COG
& e T~ X5R/XTR
o -
& 4

-20% 27
% Y5V
S -30%

=4 0%

48 100 1,000 10,000 100,000 Hours

The capacitance value can be restored(also known as 'de-aged') by exposing the component to elevated
temperatures approaching its curie temperature{approximately 1207). This 'de-aging’ can occur during the
component's solder-assembly onto the PCB, during life or temperature cycle testing, or by baking at 1507

for about 1 hour.




