
Multi Layer Ceramic Capacifors

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 l and class II formulations. Temperature

compensation formulations are class I and temperature stable and general application formulations are

classified at class II. The class I multilayer ceramic capacitors are COG with negligible dependence of

electrical properties on temperature, voltage, frequency. The most of commonly used dass ll dielectric are

X7R, X5R and Y5V. The X7R provides intermediate capacitance values which very i15% over the

temperature range of —55°C to 125°C. The X5R provides intermediate capacitance values which very 115%

over the temperature range of -55°c to 85°C. The Y5V provides the highest capacitance value which very

from 22% to -82% over the temperature range of -30°c to 85°c. All class Il capacitors very in capacitance

value under the influence of temperature, operating voltage and frequency. We offer a complete line of

products for both class | and || .

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

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

Shape & Dimensions [.L‚f_f @ 4
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(Unit : mm)

Dimensions

Code(lnch) Length wann
„(min)

|. Tol(:t) w Tol(:t)

0603(0201) 0.60 0.03 0.30 0.03 0.05

1005(0402) 1.00 0.05 0.50 0.05 0.05

1608(0603) 1.60 0.15 0.80 0.10 0.10

2012(0805) 2.00 0.20 1.25 0.15 0.10

3216(1206) 5.20 050 1.60 0.20 0.15

32250210) 3.20 0.40 2.50 0.25 0.15

45200808) 4.50 0.40 2.00 0.25 0.20

4532(1812) 4.50 0.40 3.20 0.30 0.20

57500220) 5.70 0.50 5.00 0.40 0.30

*1608 Size 210uF => W:0.8i0.15‚T:0.830.15

How to Order(Produd Identification)

CS 1608 X7R 104 K 160 N R BIlll\\l
Il Elllfiläß]

ll 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 2012 3216 3225 4520 4532
\

5750

Temperature Coefficient Code

Temperature Temperature Cupuciiunce Change or Operating
Characterisflce Range Temperature Coefflclent Temperature Range

"

COG —55 to 125°C 0130ppm/“c —55 to 125°c

X7R —55 to 125°C i15% —55 to 125°c

X5R —55 to 85°C i15% —55 to 85°C

Y5V —30 to 85°C +22, —82% —30 to 85°C

Multi Layer Ceramic Capacitors
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!! 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 8R2 = 8.2pF

@ Capacitance Tolerance Code

Code Tolercme Code
’

Tolerance

B i0.1pF M i20%

C i0.25pF P +100, —0%

D 10.5pF Z +80, —20%

F 11.0% H +0.25/-0pF

G 32.0% I +0/—0.25pF

] i5% U +5/-0%

K 110% V +0/—5%

[=] Voltage Code

„ code m. m, 160 250 m 101 201 251 V ‚631 302
VOL DC 6.3V DC 10V DC 16V DC 25V DC 50V DC 100V DC 200V DC 250V DC 630V DC 3000V

Termination Code

Ex.) N : Ni-Sn(Nickel-Tin Plate)

E] Packing Code

Ex.) R : Reel Type B : Bulk Type

@] Thickness Option

Thlclmess(mm) Thlckness(mm) _

=???

Size mm T Code $he(mm Code
.

( )
c

1

Tol(t)
’

1
]

Tol(t) -

0603/1005 0.3 0.03 3216 1.15 0.15 E

1005 0.5
|

0.05 - 3216/3225 1.6 0.2 l

2012 0.6
Ä

0.1 A 3225 1.8 0.2 3

1608 0.8
‘

0.1 B 3225/4532/5750 2 0.25 K

2012/3216 0.85
'

0.15 B 3225/4532/5750 2.5 0.25 L

2012 1.25
'

0.15 E

$lze(mm) Code Packaging Size(mm) Code Packaging

0603/1005 Paper Taping 3216 E Embossed Taping

1005 - Paper Taping 3216/3225 | Embossed Taping

2012 A Paper Taping 3225 ] Embossed Taping

1608 B Paper Taping 3225/4532/5750 K Embossed Taping

2012/3216 8 Paper Taping 3225/4532/5750 L Embossed Taping

2012 E Embossed Taping

“ SAMWHAmamma



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
Typleal TOH'WWG Coefficlent

Temperature Characteristic 0130ppm/‘C

Operating Temperature —55—125°c
% Z

Capacitance Tolerance >10pF: :t5%‚ i10%‚(i1%, 32%, i20%) %
:;

S10pF: iO.1pF‚ i0.25pF, i0.5pF “

Dissipation Factor & 0 230pF : DFSO.1%, 021000 ä
‘“ mm

<30sz 02400+20xC
“

...„ 5 ° 5 „ 75 „„ @
Insulation Resistance More than 10,000MQ or SOOQF Temperature m)

(Whichever is smaller)

Dielectric Strength > 3 x RVDC

Test Voltage 0.5 to 5Vrms($1000pF)‚ 1i 0.2Vrms(>1000pF)

Test Frequency 11-0.1MH1($1000pF), 1i0.1kHz(>1000pF)

X7R
Application

Stable dass || dielectric properties, suited for by-pass and coupling purposes, filtering, frequency discrimination, DC

blockage, and as voltage transient suppression elements.

Dielectric Characteristics
Typiml Temperature Coefficiml

Temperature Characteristic 115%

Operating Temperature —55—125°c
?

Capacitance Tolerance i10%, i-20%‚(i-5%, +80——20%) 5

Dissipation Factor & 0 50V Min. : 25% Max. 25V Min. : 3.0% Max.
%

‘)

16V Min. : 35% Max. 10V Min. : 5.0% Max. 0
_

6.3V Min. :5.0% Max.

Thin layer lange capacitors type 125% Max. Temperalure «»

Insulation Resistance More than 10,000MQ or 5009F(Whichever is smaller)

Thin layer lange capacitors type SOQF Min.

Dielectric Strength >2.5x RVDC

Test Voltage 1 i- 0.2Vrms($10yF)

0.5i0.1Vrms(>10;1F)

Test Frequency 1 3 0.1 kHz($10yF)

120i 24Hz(>10uF)

Multi Layer Ceramic Capacitors



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 i15%

Operating Temperature —55—85°c

Capacitance Tolerance :t10%‚ i20%‚(i5%, +80——20%)

Dissipation Factor & 0 50V Min. : 2.5% Max. 25V Min. : 3.0% Max.

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

6.3V Min. : 5.0% Max.

Thin layer lange capacitors type 125% Max.

Insulation Resistance More than 10,000MQ or 5009F (Whichever is smaller)

Thin layer lange capacitors type SOQF Min.

Dielectric Strength >2.5 x RVDC

Test Voltage 1iO.2Vrms($10yF)

0.51-0.1Vrms(>10„F)

Test Frequency 110.1kH2(510;1F)

120124Hz(>10„F)

Y5V
Application

Typical Tunperature Coeflidem

Tempuature (12)

The Hi-K(Y5V) dielectrics deliver high capacitance density and are ideally suited for applications where space is at a

premium, or as replacement for tantalum capacitors. Typically applications include use as by-pass or decoupling elements

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

Dielectric Characteristics

Temperature Characteristic +22%——82%

Operating Temperature —30—85°c

Capacitance Tolerance —20N+80%(flü%)

Dissipation Factor & 0 50V Min. : 5% Max. 25V Min. : 7% Max.

16V Min. :9% Max. 10V Min. : 125% Max.

6.3V Min. : 15% Max.

Thin layer lange capacitors type 20% Max.

lnsulation Resistance More than 10,000MQ or 5009F(Whichever is smaller)

Thin layer lange capacitors type SOQF Min.

Dielectric Strength >2.5 x RVDC

Test Voltage 1 i-0.2Vrms($10„F)

D.510.1Vrms(>10„F)

Test Frequency 1i0.1KHZ(S1ÜuF)

120i24Hz(>10uF)

“ SAMWHAmmcnon
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Appendix |

COG-Temperature Compensating Type(0603*3216)
(

Size‚(incb) IL _100510402) 1

v
‘

65% 25 so 25 so 25
; so

_ 0.5pF(0R5)_ ‚1pF(010)

2

__39£@301
;hi‚(050)

5

__69£Q69)‚ ,

7

9i1090l ‚

10_ 12g(120)

_JQRFL159
18

22

_279E(210)
33„f(3391

39* L79F(470)

_561£@159L

82

_1001F001)
_1299F020

1

81

220

27095271)

530 1

590;>5(391)

470„5(411

5609F(561)

680 681

8209EL821)

#10009F(102)
1200 22

1500

1800 82

_ 3900„F(392)

* 4700fl472)

f10000fi103)
12000 25

f15000pF(153)

2

_31320999F(5‚35)

_ 47000.f(475)

_5éQOQPF(5ö—’>J

0.1 04

Temperature Compensating Type : Dissipation Factor Page 22 (N05)

Multi Layer Ceramic Capacitors“



Appendix ||

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

Mg
{

wrilgye(lnch)

&hM
Cup. \

1 oa_oswzon

10316;25350 6.3310116 25
“\l

2012(0805)

lO“IG 25£

100pF(101)
‘

?=_.
€
%*

8
u
än.

E?
'U
aG
=;-

2@
470pF(471)

1000pF (102)

2200pF(222)

4700pF(472)

10000fi103)

15000pF(153)

22000pF(223)

33000pF(333)

47000pF(473)

68000pF(683)

0.1uF(104)

0.15uF(154)

0.22„F(224)

0.33uF(334)

0.47„F(474)

0.68uF(684)

1.0uF(105)

1.5„F(155)

322511 ;19_)___

6.3:10Jb 25%so

2.2„F(225)

4.7„F(475)

6.8;H685)

10uF(106)

22uF(226)

47aF(476)

100„F(107)

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)
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XSR-High Dielectric Constant Type(0603°3225) & Thin Layer Large-Capacitance Type

|

„pe X5R

_jgg(inch)
'

oaouozon

\ Voh(V)

“po \\
“4

6.3 10316 25

190;(0402)

6.3‘10316525350

1608(0603)

‘Ioi16 zsjso

1

201 2(0805)

6.31Mb 25 so

1

32160206)

6.3_10;IÄ2560
i

3225(1g10)

6.3 1016 25

100pF(101)

470„F(471)

l ; 1

1000pF(102)

2200 pF (222)

4700 pF (472)

10000pF(103)

15000„F(153)
5Ü'

'

22000 pF (223)

33000 pF(533)

47000 pF (473)

68000 pF (683)

0.1„F(104)

0.15uF(154)

0.22uF(224)

0.33uF(334)
‘

0.47uF(474)

0.68„F(684)

1.0„F(105)

1.5uF(155)

2.2„F(225)

4.7uF(475)

6.8uF(685)

10„F(106)

22uF(226)

47uF(476)

100yF(107)

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)
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Y5V-High Dielectric Constant Type(0603*6225) & Thin Layer Large-Capacitance Type

m»
$lze(inch) 1005(0402)

'

wem)»
Cup. „\

o.3_1ons 25

1 608(0603)

do‘ugzs

1000;;p(102)

?=_.
l—
m
%*

8
m
%„.

E?
'U
w6
:=;-

2%
2200f(222)

‘

4700;;F(472)
;

10000pF(103)

15000pF(153)

22000;>F(223)

33000w(333)

47000fi473)

"

68000pF(683)

0.1„F(104)

0.15„F(154)

"

0.22„F(224)

'

0.33„F(334)

'

0.47„F(474)7
'

2012(0805)

‘

‘

32160206}

‘1o;1ozsso

0.68uF(684)

1.0„F(105)

1.5;fl155)

2.2„F(225)

3.3;E(335)

4.7uF(475)

6.8uF(685)

10uF(106)

22uF(226)

47uF(476)

100uF(107)

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)
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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 capacitors 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 100Vpc to 7,000Voc

. Surface mount suited for wave and reflow soldering

— RoHS compliant

Applications

— DC-DC Converters

- Network Equipments

- Back-Lighting Inverter

— Lighting Ballast

- Modem & Power Supply

- LAN/WLAN Interface

>'.< special spec'rfication like a Automobile, Medical, Military, Aviation should be discuss with our sales representatives

Special Options for the Safety

— lnset 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
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How to Order(Product Identification)

CS 4532 X7R 471
| \

II I!

II Type

CS : SMD

Dielectric

(Temp. Coefficient)

COG, X7R

@ Tolerance

lil III IE!

Size Code

302
!

Ei ii II! EJ

Size(mm) 1608 2012
1

3216 3225 4520 4532

'

5750

!] Capacitance

1st two digits are value, 3rd digit denotes number of zeros;

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

Goch Tolerunce
"

?

'

God. .

'l’bl’emncb

B i0.1pF C i0.25pF

D i0.50pF F 31%

G i2% ] i'5%

K i10% M i20%

Z +80N—20%

@ Rated Voltage Code
1st two digits are value, 3rd digit denotes number of zeros; 302 = 3,000V, 502 = 5,000V, 722 = 7,200V

Plating

Ni / Sn Plated

@] Thickness Option

@] Packing

B:Bulk Pack R:Reel Pack C:Case Box

Thlckness(mm) 'lhlcknea(mm)
s"°‘""“’

:
1

Tol(i)
°°°° s"°‘"'""

'
{
mm °°‘°

0603/1005 0.3 0.03 3216 1.15 0.15 E

1005 0.5 0.05 - 3216/3225 1.6 0.2 l

2012 0.6 0.1 A 3225 1.8 0.2 ]

1608 0.8 0.1 B 3225/4532/5750 2 0.25 K

2012/3216 0.85 0.15 B 3225/4532/5750 2.5 0.25 L

2012 1.25 0.15 E
‘

'

'Slze(mm) Code Pmkoglng Slze(mm) Code Packaging

0603/1005 Paper Taping
\

5216 E Embossed Taping

1005 - Paper Taping 3216/3225 | Embossed Taping

2012 A Paper Taping 3225 ] Embossed Taping

1608 B Paper Taping 3225/4532/5750 K Embossed Taping

2012/3216 B Paper Taping 3225/4532/5750 L Embossed Taping

2012 E Embossed Taping

m SAMWHAmmmon
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Shape & Dimensions

|.

1608(0603) 1.60 0.15 0.80 0.10 0.10

2012(0805) 2.00 0.20 1.25 0.15 0.10

3216(1 206) 3.20 050 1.60 0.20 0.15

32250210) 3.20 0.40 2.50 0.25 0.15

45200808) 4.50 0.40 2.00 0.25 0.20

45320812) 4.50 0.40 3.20 0.30 0.20

5750(2220) 5.70 0.50 5.00 0.40 0.30

75666026) 7.50 0.50 6.60 0.50 050

9595(3838) 9.50 0.50 9.50 0.50 0.30

'1608 Size 21041F =. W:0.810.15,T:0.8i0.15

Typical Performance Characteristics

Dielectric Characteristics COG (NPO) X7R
Dielectric Classification Ultra Stable Stable

Rated temperature range —55°c to +125°C —55°c to +125°c

TCC(Temperature Characteristics Coelficien!) 0350ppm 115%

Dissifation Factor(tan 6) C230pF : 021,000 (DES 0.1%) 25% Max.

C<30pF : 02400+20C(DF: $1/(400+20C)

IR(lnsulation Resistance) 500V Below : Rated voltage 2Min 500V Below:Rated voltage 2Min

500V Above : 500V 2Min 500V Abovez500V 2Min

More than 10,000 Mo -DC1OOV—1KV

:C20.01uF:More than 100Mo„F

:C<0.01quMore than 10,000Mo

-DC2—3KV:More than6,000 MQ

Capacitance Tolerance (10sz i0.25pF‚ iO.5pF 310%, i20%
210sz i5%, 10%

Dielectn'c Strength 630V:150% Rated Voltage 100V:150% Rated Voltage

1kV—7.2sz120% Rated Voltage 630V:150% Rated Voltage

1kV—7.2sz 120% Rated Voltage

Aging characteristics 0% 25% per decade hr, typical

Multi Layer Ceramic Capacitors
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Appendix High Voltage Type(IOOV——3000V)

COG-Temperature Compensation Type

?

1%°3'°°"’ im mm
\in!!!) ma 250 umso

mama

mzso oaoimm
1 1 z 1

miiidf
‘ V

may
‘

WIN

45320812)

'

High voltage type

NWWIWNN\

‚

>

|

;

;

4.7pF(4R7)
3

5pF(050)

7pF(070)

89F(080)

9pF(090)

10pF(100)

12%(120)

15pF(150)

18pF(180)

22pF(220)

47 pF(470)

56pF(560)

689F(680)

82pF(820)

100pF(101)

180pF (180)

220pF (221)

350pF(331)

470pF(471)

560pF(561)

680pF(681)

1000„F(102)

1500pF(152)

2200pF(222)

2700pF(272)

3300pF(332)

4700pF(472)

5600pF(562)

6800pF(682)

10000pF(103)

15000pF (153)

22000pF(223)

33000pF(333)

SAMWHA CAPACITOR



X7R-High Dielectric Type High voltage type

Type

___—saw» NW)
\mm

Cup.
IN

\

‚„..__„-„_‚_„.„_T-_„"mm
‚aaa,

1 ;

masoäsaomo

" "

Ä°@°i2f_

556331”,

220pF(221)

330„F(331)

’ '

1

i

470pF(471)

680pF (681)

1000pF(102)

1500pF(152)

2200pF(222)

3300pF(332)

4700pF(472)

5600pF(562)

6800pF(682)

10000pF(105)

15000pF(155)

18000 pF (1 83)

22000pF(223)

33000„F(535)

47000pF(473)

68000pF(683)

0.1„F(104)

0.15„F(154)

0.22„F(224)

0.33„F(334)

0.47„F(474)

0.68yF(684)

1.0„F(105)

2.2uF(225)

IM
3,000

3026
4,000

3,000

4,000

5,000

7,000

Muiti Layer Ceramic Capacitors



Application(Typical circuit)

DC-DC Converter Switching Power Supply

High stable operating for

Tr(Q1) switching

High stable operating for Tr(Q1) swiiching

C2 : X7R;250V 10nF—47nF C3:COG‚ X7R;2kV1tßpF—1tlllpF

C3 : COG;630V 47pF—100pF C4 : COG, X7R; 2kV100pF—1GIIpF

Primary circuit and Snubber switchlng power supply

05

T2

_

D‘ _|" wei-T

C1, C2 : COG orX7R1000pF—4700pF

C4 : COG ;
2kV100pF—330pF

C5 : COG; 1kV/2kV 100pF—470pF

C2 :COG; SW 10 «100pF

SAMWHAmmcnon



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 2 shows isolated DC-DC converter circuit diagram and MLCC applications such as decoupling and snubber.

Input voltage is 36—75V0c(typical 48qu) 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 recommendatlon for isolated

type DC-DC converter module

_

‘

MI.CC Roco

*lnput 1210 X7R 470nF100V

(C1, C2) 1812 X7R 1.0uF mov

Snubber Available wide range 01 products

(C3—C6) 250V —2kV (Available up to 7.2 kV)

100pF—2.2nF(Available up to 470nF)

Output (High Capacitance Application)

(C7) 1210 X5R 100uF 6.3V

1206 X5R 47uF 6.3V

0805 X5R 47uF 6.3V

'Typical input voltage of 48V for industrial application

Input Decoupling MLCC (—1.0UF 100V)

SnubberCap.(100pF—Z.ZnF 250V—2kV)

Output Decoupling MLCC(1O—1OOUF 6.3V

MLCC Applications for Ballast Circuils

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.

! # Ruonnm Cup,

lODF—10nF
1kV—SW “Willi!“ 00 to 7.2kV)

Fig. 3. Typical electronic ballast circuit and MLCC application
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Caution(kating)

1. Operating Voltage

When DC-rated capacitors are to be used in AC or ripple current circuits, be sure to 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 to use a capacitor with a rated voltage range that includes these

irregular voltages.

Positionul

Measurement
Vp-p

‚.l

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 vol!age is applied

directly to the capacitor without raising it from near zero‚it should be applied with the

'zero cross. At the end of the test time, the test voltage should be reduced to near V°"°°° ”"° ‘"“"°

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 Eng cnoss

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 for1 to 5 sec., provided the

charge/discharge current is less than 50mA.

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(A T) between the
, _

solder and component surface is in the following
!

II

'

r——£—————fl

„
Cl:l Is.” 1231.6mm|

range. The smaller the temperatures difference( A T) Ix“A'-R>eflow
Meethod or

'

A T; 190°C A T5 130°Cbetween the solder and component surface is, the Soldering Lron Method
smaller the influence on the chip is.

SAMWHA CAPACITOR



SAMWHA CAPACITOR CO., LTD offers a line of MLCC(MUItiIayer Ceramic Capacitor).

These parts are rated at 3kV dc and safety approved and certified to UL

(Underwriters Laboratories Inc. ®)

OCDHOIM detGude Contoetlls Ilm

NWGQO.E3MMSMTWMEMIMQHM lushossimcmllelffl'cm- Component

mm
letednbn!qümflndudnfledrbdlushßsiflnnü€utflodfutmdc-Cmmfl

8AH'IIM “MCM! CO LTD EW!“
124 Bl.l(-Rl

MMSA-MYEUN

YONGIN-SHL KYONGGI-DO 449-000 mm.“: OF KORM

Componentmm,M!) CS4WWTURSOZ'RE.

MM:Cm1nm‚mdddosimdionudkmmized€unpomrtfllkfw€modo‚ €“.
WonM-M-Zß

i'i I'EE'I' EI

Th.mmoneoofneumny‘snumorprodaühflisMmdoesnotin'ksel‘muoflutmdßsoidocfiedhevoboon
mamfdmd underUL'sFolow-Up8uviee.0nlyflrmproduds beidnghtl"arkslmldbeconsideredtobeüshdond
covered under UL'5 Follow—Up Service. Always look for the Hofk on the produd.

LI. permits the reprodudion of the material mteined in the Online Certiicafion Directory subject to the following eomfliom: 1.

The Guide Information, Design; and/or Listings (files) must be presented in their entirety and in & non-misleoding mmr,WM any manipdotion of the data (or drcwinqs). 2. The statemett 'Roprittod from the Online Cutificaüons Diredoty with

permiseion from Undemritnrs UborMs Inc.' must appear odjewtto the extrem material. In addition, the repritM

material must include c copyright notice in the folowing formt: 'Cwyrioht 0 2006 Undomribrs Laboratorie; Inc..'
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Reliabilify und Test Conditions(Generol Type)

M .

°“'°"°'“"
„

imum
‘

' „.:wa High mmmumm1y„ and Conditions
'

Operating , X7R : —5510 +125'c X5Rz-55 to +85°c
COG : —55t 125

Temperature Range
0 + C

Y5V : —50 to +85°c

lnsulation Resistance More than10,000M0 or SWQF(Whichever is smaller)
' A9püed the rate?! voltage f°' 2

mmutes of chargmg.

- The charge/discharge current is

less than 50mA.

Dielectric Strength No defects or abnormalities - COG : The rated voltagex300%

-X7R, X5R, Y5V: » x250%
- Applied between the terminations

for1 to 5 seconds.

- The charge/discharge current is

less than 50mA.

Capacitance Within the specified tolerance

The capacitance/O/D.F. should be

Dissipation Factor 30pF Min.: measured at 25°C at the frequency

021,000(DF50.1%) X7R 525%/ 53%/ 535%/ 55%/ 55%/ and voltage shown in the table-

Ma
X5R *$5% *$7% *$7% *$10% *S10% —

.',

30pF x:
‘

“""

02400+20C vsv
55%/ s7%/ 59% 925%!

515%
m

*S9% *$9% 35125% *515% CDG 1+01MH1 05to$Vms
(DFS1/(400+20C))

. . (Cswoom
' ' '

* You can check the specrficaüon at
CDG V

' +
. i

$$th
aggandnx for each product

(C )1000pF)
1_01kHz 1 01 uns

2221qu

VW
1i0.1kHz 130.2Vm15

X7R, X5R. Y5V

(C”M)
120324Hz 0.510.1Vnm

Solderabil'ny of Termination should be covered with more than - Pb-Free Type

Termination 75% of new solder Solder : 96.58n-5Ag-05Cu

Solder Temperature : 260i5‘0

lmmersion Time : 3i0.1sec

- Pre-Heating

at 80—120‘c for10—30sec

Resistance Appearance No marked defect - Preheat the capacitorat 120 to 150‘c

to . .
_

for1 minute. (Preheating for 3225,

Soldering
Capacnchange th1'n 325%.or i0.25pF X7R, X5R . $ i7.5%

4520, 4532 Step1:100'c t0120'c‚1min

Heat
(whuchevens larger) Y5V :S 120% Step2:170°c to 2w°c‚1min)lmmefselhe

D' . .
_ “_!

capacitorina eutectic solder solution

F5;paüon 509F Mm“ -Soldering Temp. :26015'c
Of Q.>.1‚000 DF$O.1°/ -

'
-

(0,0)
( °)

X7R 525%/ 53%/ s35%/ 55%/ 55%/ :mmrglers'°n
11me.1010$ec

sopp Max.: X5R #55% 57% mm mm :.s1o%
' “ measuf‘?fi“°"'

0>400+20C
Perfonn the malmeawremntammdm

"
st 55” 57%’ 59% 5125%/

515% to Note1forClasll
(DFS1/(4WZOQ) *S9% *S9% #S125% *S15%

-Measurement aftertest

Petform the final measurement according

to Note2forClas | andClasll

LR. More than10,000M9 or 5(I)Q. F (Whichever is smaller)

SAMWHAcmcnox



üamcleridk
""“ TW und Conditionswm Wpo High Dial-url:Man!“pc

8 Temperature Appearance No marking defects Perforrn the five cycless according

Cycle to the four heat treatments listed in

Capacitance vwmma.5% ori0.25pF x7n,xsn:wnnm i7.5% j_“‘f_‘°“°wmgtable

Change (whichever is larger) Y5V :Within i20%
"

1 f . ;
. . .

_
Min. Max.

Dussupahon 30„|: Min.: a‚:;;;_,
Temp. opemm Room Opening Room

Factor 021,000 (DF50.1%) (“C) Temp. Temp. Temp Temp-

(oro)
30 M

X7R 55%! 55%/ SW 575%/ 575%/ “H *“
Of4ma>zco-C

xsn *s75% 510% ‚510% mm 512%
(fang) 305 ms 305 2103

F<1/200+ m 575%/ 510%/ 5125% 515%!
<20% _lnmalmuremem

(D _ ( 20C)) .5125% #517.5% 515% .:520%
Performthe initiall [

according to Note1 forGas ||

-Measurementaflertest

Perform the final meaurement according

to Note2forClas l andClasll

LR. More than10,0(l)MQ or 5009. F(Whichever is smaller)

9 Humidity Appearance No marking defects _Temperatufe:4ofloc

L d -
' '

— -°°
Capacitance wmm :7.5% or 10.75; X7R, xsn:wnnm 112.5%

““m'd'W'90 95%

Change (whichever is larger) Y5V : Within +50%, -40% ' H°"“ 500i12h73

(YSV/1.0yF, 2.2uF‚ 4.7uF/10V) - Test Vohage : The rated voltage

Within t30% (others) -Initial measurement

Performthe initial measurement

Dissipation 30pF Min.: „“",
according to Note1 forClassll

Factor 02200(DF50.5%)
' " ' -Measurememaftertest

0 X7R 55%/ 55%/ ss%/ 575%/ 575%/ Pedorrnthefinal measurementaccord'ng
(°' )

an;; Max.: X5R #575% 610% .s10% mm. *s125% to Note2forClas | andClasll

02100 +10/3C m 575%/ 510%/ 5125% 515%/
520%

(DFs1/(100+10/5C)) *5125% 512599 615% .520%

LR. More than 5MMQ or 259,F(Whichever is smaller)

10
;lg? eramre

Appearance No marking defects _ Testing time:1NOi-12hrs

Loadp Capacitance Wlthin 13% or i0.3pF X7R, X5R : Within t12.5% - Applied voltage:

Change (whichever is larger) Y5V : Within i30%(Cap. < 1.0„F) Rated voltage < DC250V3 x2tl)%

Within +30%, —40% - Temperature:

(Cap. z1.0„F) COG‚X7R—— 125i3'C

X5R,Y5V .. 851-3'C

Dissipation 30„F Min.: -Initial measurement

Factor 02350 (DFSO.S%) Performthe initial measurement

_

X7R SS%/ 55%/ 55%/ 575%/ S7.5%/ accordi to Note1foerssll(°r O) 1ÜPFSCP 5309F '

X5R *s7.5% mm. #510% mmmm _Meas„,2?„emafle„est02275 +5/2C

(DFs1/(275+5/2C» Y5V
575%/ 510%/ 512595 515%/

520%
Peflomfl»efinalmeasurememamordmg

#5125% muss am :520% to Note2for0.as | andClasll
10pF Max.:

02200+10C
(DFs1/(ZOO+1OC))

LR. Morethan1,lllüM9 or509.F(Whichever&$maller)

Multi Layer Ceramic Capacitors



°“'°°'"""‘
_. 1mm

" Bending 2°”‘"‘—.| |.— - Substrate Material:

Strength Glass EPOXY Board

" - Board Thickness :

1.6mm

0.8mm(0603/1®55i2e)

>:< Test Condition

R3‘° - Bending Limit : 1mm
- Pressurizing Speed : 1mm/sec
- Holding Tume: 531 sec

|
45mm

|
45mm

|

I | |

No cracking or marking defects shall occur

Capacitance VWthin 15% or i0.5pF X7R, X5R : VWthin i12.5%

Change (whichever is larger) Y5V : thin 330%

12 Vibration Appearance No defects or abnormalities * After soldering and then let Si! for

Resistance
_ _ _ ‚

24hr+4hr (temperature
Capacntance Whm the specrfled tolerance compensafing type), 24hr+4hr(high

.
_

‚

_
‘

dielectric constant type) at room
O/DF SOpF Mm. .

?
temperature.

° 1‚[IXJ(DF 0-1%)

X7R <25%/ <3%/ <35%/ <5%/ <S%/
The capacitor should be subieded

3ÜPF Max.: X5R :55% Is7% 157% (510% {510%
to a simple harmonic motion having

0 4m+20C
atotalamplitude of1.5mm, the

SS%/ 57%/ 59% S12.5%/ ' ° -

st 515% frequency being vaned undermly
(DF 1/(4N+20C)) * 59% * 59% 'S125% * 515%

between the approximate limits of

10 and 55Hz, shall be traversed(from

10Hz to 55Hz then 10Hz again) in

approximately1 minute.

This motion shall be applied for a

period of 2 hours in each Smutually

perpendicular directions(total is

6hours).

13 Iglumädity Appearance No marking defects _ Temperature ; 4032'c

sig;
V

Capacitance Within 35% or i0.5„; X7R, X5R : Within i12.5% - HumidiW19O—95%

Change (whichever is larger) Y5V : Within i30% - Hour : 5001-12h0urs

. . . .
_

- Initial measurement
D|53|patlon pr Mm. '

Performthe initial measurement according
(or 0) 02550 (DFSO'S%)

to Note1 for Class II

.
X7R SS%/ 55%/ 55%/ 575%/ 575%/

‘°PFSCP 5pr -

xsn * 575% * sm% . 510% *5125% .s125% “£”?w'eg‘efgglf‘e'
"**

ding02275 +5/2C e orm measurement accor

(DFS1/(275+5/2C)) Y5V f;äg 'SS11022; fg??? 52% 520% to Note2 forClas | and Class"

10pF Max. :

02200+10C

(DFs1/(200+10C))

LR More than 1,000M Q er 500. F (Whichever is Smaller)

SAMWHAcmcnox



Modul:
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.',“, Mhods

„„;mw‚„ Highuam«mm type and Conditions

14 Capacitance Capacitance (1) Temperature Compensating Type:

Temperature Change -

'!"'"'° “' The temperature coefficient is

Characterisfics deterrmned usmg the capacnance

measured in step 3 as a reference,

When cycling the temperature
WW sequentially from step 1 through 5,

25.6 Ä (COG: +25 to 125'c) the capacitance
W'"*‘ shall be with in the specified

fää tolerance for the temperature

coefficient.

The capacitance drift is calculated

by dividing the difference

between the maximum measured

values in the step 1, 3 and 5 by the

Cap. value in step 3

thin
i'15%

Temperature

Coefficient 2512

-5515

2512

12513(f0rC06)

25i2

(2) High Dielectric Constant Type:

The ranges of capacitance

change compared with the 25'c

value over the temperature

range shown in the table shall

be in the specified range.

15 Preservation(keeping) xWhen solderability is considered, capacitors are (1) Temperature ! 25'C i1U'C

recommended to be used in 12 months (2) Relative Humidity : Below 70% RH

16 The regulation of x Never use materials mentioned below in MLCC products regulated this document.

environmental Pb, Cd, Hg, Cr“, PBB(polybrominated biphenyl), PBDE(polybrominated diphenyl ethers),

pollution materials. asbestos.

- In case of high Voltage and thin layer type Capacitor, it can be different from nomal specification.

So Please ask to our sales person.

- Note1. Initial Measurement for Class ll

Perform a heart tertment at 150+0, -10'c for one hour and then let sit for 2412 hours at room temperature, then measure

- Note2. Measurement after test

1. Class !

Let sit for 2432 hours at room temperature, then measurement

2. Class II

Perform a hean treatment at 15030, -10'c for one houu‘ and then let sit for 241-2 hours at room temperature, then measure

Multi Layer Ceramic Capacitors



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 0 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-top boxes

. MRI Systems

Features

- Ultra Low ESR

oH@hQ
- High Self Resonance

- Capacitance Range :D.5tho100pF

- Temperature characteristics : COG

How to Order(Producf Identification)

OF 2012 COG 101 J 251 N R B\!\\II\!\
II EIIIEEJE

Il CF : High Frequency($MD)

Size Code

This is expressed in tens of a millimeter.

The first two digits are the length, The last two digits are width.

SAMWHAmmcnon



Temperature Coefficient Code

daulflooflon Code Temperature lange ‘l’enimeraiure Coelfldenl .

Class I COG —55 to +125°C 150 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 8R2 = 8.2pF

@ Capacitance Tolerance Code

Code 'l'clerumé
V

'
> ' " " '

God. 'l'olomnee
'

B 30.1pF G i2.0%

C i0.25pF ] 35%

D 1:0.5pF K i10%

F 11.0% M i20%

[ä Voltage Code

Rated DC DC DC DC
Voltage 25V 50V 100V 200V 250V

Termination Code @] Packing Code

N : Nickel-Tin Plate R : Reel Type, B : Bulk Type

@ Thickness Option

Thlclmess(mm) Thlclmess(mm)
$he(mm Code Size mm Code)

' 'I'ol(:t)
( )

c
i

Tol(:t)

0605/1005 0.3 0.03 5216 1.15 0.15 E

1005 0.5 0.05 -

}

3216/3225 1.6 0.2 |

2012 0.6 0.1 A 3225 1.8 0.2 ]

1608 0.8 0.1 B 3225/4532/5750 2 0.25 K

2012/3216 0.85 0.15 B 3225/4532/5750 2.5 0.25 L

2012 1.25 0.15 E

j„
Size(mm) Code Packaging Size(mm) Code Packaging

0603/1005 Paper Taping 3216 E Embossed Taping

1005 - Paper Taping 3216/3225 | Embossed Taping

2012 A Paper Taping 3225 ] Embossed Taping

1608 B Paper Taping 3225/4532/5750 K Embossed Taping

2012/5216 B Paper Taping 3225/4532/5750 L Embossed Taping

2012 E Embossed Taping

Mutti Layer Ceramic Capacitors
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0 VS. Frequency (CF 1005 Series)

10000

1000
_ 10 °F

_... 55 °F

Q 100

10

1

100 1000 10000

Frequency(Ml-Iz)

ESR VS, Frequency (CF 1005 Series)

10

— 10 pF

"" 55 DF
1

€

0.1

0.01

100 1000 10000

Frequency(MI-lz)

Appendix |

COG-Temperature Compensating Type(0603*2012)

__„Hpe

50 50 100\
Cup.

0.5 5

19F@0L
*ZPF (02°)

3

4g(040)

5g(050)f‚

7

9PEQ?O) ,

109F(100)

12

1593150)

22

27

33

39

47

82

100
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Automotive Applications

Features

— SAMWHA Series meet AEC-QZOO requirements

- SAMWHA Series Certify IATF 16949(l80/TS 16949), ISO 9001, ISO 14001

— SAMWHA Series are RoHS Compliant

Applications

- Automotive electronic equipment

How to Order(Product Identification)

C 1608 X7R 104 K 500 N R BI\\\!\HI
Il Elll[äfil=l

Il Monolithic Multilayer Ceramic Capacitor Leadless Type 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

COG —55 to +125°C i30 ppm/°C

X7R —55 to +125°C i-15%

X8R —55 to +150°C 115%

!! Capacitance Code(Pico farads)

The nominal capaci!ance 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

8R2 = 8.2pF

Multi Layer Ceramic Capacitors



@ Capacitance Tolerance Code

3
=_
'.L‘.

B
an

„

% Code Tolerume Code

8 B 10.1pF G 12.0%

3 c 10.25pF ] 15%

%“ D i0.5pF |< i10%

g- F i1.0% M i'20%

&?

E E! Voltage Code
0

‚
. -‚

g: »Con 623 100 160 250 500 101 201 251 501 631 102 202

& Rated DC DC DC DC DC DC DC DC DC DC DC DC
Voltage 6.3V

{

10V 16V zsv sov mov zoov
}

zsov soov aaov u<v zxv 3KV

Termination & Design Code

N : Nickel-Tin Plate A : Nickel-Tin Plate(Soft Termination) 0 : Open Mode F : Floating electrode

S : Ag/Ni-SN(Ag Epoxy/Nickel-Tin Plate)+0pen mode type

Normal Type Open Mode Type Soft Termination Type

E] Packing Code

R : Reel Type, B : Bulk Type

@ Thickness Option

Thlckness(mm) Thielmeu(mm)
Size(mm)

'
!

T°|(i)
Code Size(mm)

'
}

Tol( :|: )

6041

0603/1005 0.3 0.03 3216 1.15 0.15 E

1005 0.5 0.05 ? - 3216/3225
@

1.6 0.2 |

2012 0.6 0.1 A 3225 1.8 0.2 ]

1608 0.8 0.1 B 3225/4552/5750 2 0.25 K

2012/3216 0.85 0.15 B 3225/4532/5750 2.5 0.25 L

2012 1.25 0.15 E

8In(mm) Code Packaging Size(mm) Code Fackuglng

0603/1005 Paper Taping 3216 E Embossed Taping

1005 Paper Taping 3216/3225 ! Embossed Taping

2012 A Paper Taping 3225 ] Embossed Taping

1608 B Paper Taping 5225/4532/5750 K Embossed Taping

2012/3216 B Paper Taping 3225/4532/5750 L Embossed Taping

2012 E Embossed Taping

Temperature Characteristics See Page 39 (No.21)
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Dimensions

‘ l
1 /

t
W

L

Dimmslom
Length Which

[. Tol(:l:) W Tol(i)

1005(0402) 1.00 0.05 0.50 0.05 0.05

1608(0603) 1.60 0.15 0.80 0.10 0.10

2012(0805) 2.00 0.20 1.25 0.15 0.10

32160206) 3.20 0.30 1.60 0.20 0.15

32250210) 5.20 0.40 2.50 0.25 0.15

Construction of Termination

Ni Ni

a. Ni Type I b. Ni Type II c. Metal Frame Type Termination Details

(Soft Termination)

Multi Layer Ceramic Capacitors
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Capacitance Table.

Class | (OGG)

Size Code
(EIA Code)

10°:(0402) 1mooom mama» 3216(l206) 32250210)

251
1

16

r

i

16l25 100 16 16 50

fo.5„flnns>

1pF(010)

2.2pF(2R2)

SpF (030)

4DF (040)

4.7pF(4R7)

‚
5PF(P5°)

6.8pF(6R8)

75(070)

BDF (080)

9nF(090)

10pF(100)

129F(120)

159F(150)

18pF(180)

22.5920)

275(270)

35„F(339)

39pF (390)

47.fi470)

560F(560)

680F(680)

82pF(820)

100pF(101)

120;fl131)

150„F(151)

180pF(181)

220pF(221)

270pF(271)

3309F(331)

390pF(391)

470„F(471)

5609F(561)

680pF (681)

8209F(821)

1000pF(102)

1200pF (102)

15009F(152)

1800pF(182)

2200»;(222)

3300„p(332)

4700pF (472)

SAMWHA CAPACITOR



Class || (X7R)

Size Code
(HA Code),

@‚Y9"-M
Cup.

\\ 16

1005(0402) ‘I 608(0603) 2012(0005) mama; 322541210)
!

25'5

l

1

503100
i

16 ‚fm 16 25 16j25 so

>

$

\ !

ngzséso
4 i

i [

10009F(102)

1500‚f(152)

2200pF(222)

3300pF(332)

4700pF(472)

68009F(682)

10000„p(103)

15000pF(153)

22000„F(223)

33000pF(333)

47000„F(473)

68000pF(683)

0.1uF(104)

0.15uF(154)

0.22uF(224)

0.33UF(334)

0.47UF(474)

0.68uF(684)

1.0uF(105)

2.2uF(225)

4.7uF(475)

10uF(106)

22uF(226)

General Type for Automotive Application_ Thin Layer Large-Capacitance Type for Automotive Application

Multi Layer Ceramic Capacitors
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Typical Performance Characteristics

X8R
Application

The X8R series could be applicable to devices that operating in high-temperature environments

Temperature Characteristics (x8r, -55to150°c, Capacitance Change i15%)

Excellent DC-bias, Temperature and Aging properties

Dielectric Characteristics

Temperature Characteristic

Operating Temperature

Capacitance Tolerance

Dissipation Factor

lnsulation Resistance

Dielectric Strength

Test Voltage

Test Frequency

i15%

—55—150°C

i10%‚ i20%,

50V : 2.5% max. 25V : 3.0% max.

16V : 3.5% max. 10V : 5.0% max

More than 10,000MQ or SOQF

(Whichever is smaller)

> 2.5 X RVDC

0.5 —1.0Vrms

1i0.1kHz

Capacitance Change(%) with Temperature

15

30

Temperature (°C)

60 90 no 150

Size Code
«m 994» 1608(0603) 2012(0805) 32160206)

'°3‘‚‘!°['°M

Cap.
\" 16 25 50 100 16 25 50 16 ‘IOO'

1000pF(102)

4700„p(472)

6800pF(682)

10000pF (103)

22000„p(223)

4700C0pF (473)

6800009F(683)

0.1uF(104)

0.15uF(154)

0.22uF(224)

0.47UF(474)

0.68uF(684)

1.0uF(105)

2.2uF(225)

4.7uF(475)

10uF(106)

22uF(226)

47uF(226)

100uF(226)

SAMWHA CAPAC!TOR



Pre-and Post-Stress

Electrical Test

High Appearance No marking defects Temperature : 15033'c

Temperature Capacitance \Mthin 325% or 10.25pF Withini10.0% Maintenance Time ‘ 1000+48/'° hrs

(St°‘°ge)
O/D.F. 50pFMin.c021000 Rated Voltage

'“°“'“°°*"'°'

50pF Max.: 02400+20><C 16V Min.: 0.05 Max.

C: Nominal Capacitance(pF) 10V: 0.075 Max.

LR. More than 10,000MQ or SOOQ- F(Whichever is smaller)

Temperature Appearance No marking defects Perform the 1000 cycles according to the four

Cycle Capacitance Within 125% or i0.25pF Withini10.0%
hea‘ "ea'mems "5'ed ‘" the ‘°“°Win9 table.

Change (Whichever is larger)
Let sit for 2412 hours at room temperature,

then measure.
Q/D.F. 30pF Min.: 021000 Rated Voltage -:3.;5_7a„-

._
__ _ ."

30pF Max.: oz4oo+zuxc 16V Min.: 0.05 Max.
f;mp (;C)‘ _55%

C: Nominal Capacitance(pF) 10V: 0.075 Max.
Tune(min) 1533 1 1

LR. More than 10,000MQ or SOOQ- F(Whichever is smaller)
Initial measurement

Perform the initial measurement according to

Note 1 for Class ll.

Destructive Physical Analysis No defects or abnormalities Per EIA-469

Moisture Appearance No marking defects Temperature : 25—65'c, Humidity : 80—98%

Resistance Capacitance Mthin i3.0% or 30.30pF Withint12.5% Cycle T|me : 24 hf5/cycle, 10 cycles
‚

Change (Whichever is larger) &
m ‘:33:m “::::

""

Q/D.F. 30pF Min.: 02350 Rated Voltage ?}

1°PFMin-and 3°PF 16V Min.:0.05 Max.
igMax.: 02275+5/2XC

10V: 0.075 Max. ’ %

10pF Max.: 02200+1OXC «2

C: Nominal Capacitance(pF) ‚%

LR. More than 10,000MQ or5009- F(Whichever is smaller)
° ' ’ "" ""_"_",'3_‘1;"""'"""

Biased Appearance No marking defects Temperature : 8513'c

Humidity Capacitance Within i3.0% or io.pr Within112.5%
fä'ßéfiäyv: iii—985%}?

ed v „39 d 1.3+02/0V
Ch h'h 'la oe:at oean

enge (W ie ever Is rger)
Maintenance fime : 1000448/-0 hrs

Q/D'F' mm: M'“* 02200 Rated V9ltage Let sit for 2432 hours at room temperature,

30pF Max.: 02100+10/3x€ 16V Min.: 0.05 Max. then measure.

Ci Nominal C3PBCÜEHCG(PF) 10V: °-075 Max. The charge/discharge current is less than

LR. More than 10,000MQ or SOOQ- F(Whichever is smaller)
50mA.

Operational Appearance No marking defects Temperature : 125i3'c

Life Capacitance VWthin 13.0% 0!“ 350.pr Withinfll5% ApPüed Voltage ‘ Rated Voltagex 200%

Change (Whichever is larger)
Manntenance Time : 1000+48/0 hrs

_
_

Let sit for 2432 hours at room temperature,
Q/D'F’ SOpF M‚'"" 02350 Rated V9ltége then measure. The charge/discharge current is

10pF Mm. and 30pF 16V Min.. 0.05 Max.
less than 50mA.

Max.: 02275+5/2XC 10V: 0.075 Max. . .

10pF Max _ 0 >200+10xC
lnmal Measurement for Class ||

C‘ N
. "[ C_

ita ( F)

Applied 200% of the rated voltage for one hour
' omma apac nee p

at 12533‘c Remove and let sit for 24i2 hours at

LR. More than 10,000MQ or SOOQ- F(Whichever is smaller) room temperature, then measure.

Multi Layer Ceramic Capacitors



8. 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 MlL-STD—202 Method 215

Solvents
Capacitance Within the specified tolerance

Change

Q/D.F. 30m: Min.: Q_>_1000 Rated Voltage

30pF Max.: oz4oo+zoxc
23

3.35MM“
: N

.

|

- : . ax.
C omma Capacntance(pF)

16V: 0.035 Max.

10V: 0.05 Max.

"R' More than 10,000MQ or5009- F(Whichever is smaller)

11. Mechanical Appearance No marking defects Three shocks in each direction should be

Sh°d(
Capacitance Within the specified tolerance

apphed along 3 mutually perpendmular axes Of

Cha
the test specumen (18 shocks)

eng
Test Pulse

Q/D.F. 30pF Min.: 021000 Rated Voltage Wave form : Half-sine

mpFMax.:oz4m+20xc 50V10-025M6x Durati°" : 05“

C: Nominal Capacitance(pF)
25V: 093 Max. Peak value : 1'5°°G

16V: 0.035 Max. Velocity change 14.7m/s

10V: 0.05 Max.

'-R- More than 10,000MQ orSOOQ-F(Whichever is smaller)

12, Wbration Appearance No defects or abnonnalities The specimens should be subjected to a

. . . . simple harmonic motion having a total
Capacntance Wlth|n the specnfied tolerance

amplitude of 1.5mm. The emire frequency
Change

range of 10 to 2,000 Hz and return to 10 Hz

Q/D_F_ 30p|z Min.: Qz1ooo Rated Voltage should be traversed in 20 minutes. This cycle

30pF Max.: Q2400+20x€ 50V: 0.025 Max. should be performed 12 times in each of three

C: Nominal Capacitance(pF)
25V: 0.03 Max. mutually perpendicular directions (total of 36

16V: 0.035 Max. times).

10V: 0.05 Max.

IR. More than 10,000MQ or5009- F(Whichever is smaller)

15. Resistance to Appearance No marking defects Temperature(Eutectic solder solution) : 26035‘c

Seide
' ' '

:nng
Capacitance Within the specified tolerance

D|pp|.ng Time 10i1s

Heat
Change

Let sul for 2412 hours at room temperature,

then measure.

O/D-F- 30pF Min.: 021000 Rated Voltage Initial measurement

30PF Max.: 02400+20XC 50V: 0925 Max. Pedorm the initial measurement according to

C: Nominal Capacitance(pF) 25V10-05 Max. Note 1 for Class ll.

16V: 0.035 Max.

10V: 0.05 Max.

"R' More than 10,000MQ or 5009. F(Whichever is smaller)

SAMWHAcmam
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14_ Thermal Appearance No marking defects Periorm the 300 cycles according to the two

Shock Capacitance Within 50% or 10.30pF Within-125% hea' "ea‘mems "Sted ‘“ '“ ‘°“°Win9 table-

Change (Whichever is larger)
Tran?fer fime : 205 Max.

Let sn for 2432 hours at room temperature, then
Q/D.F. 50pF Min.: 021000 Rated Voltage

meas„‚e_

30pF Max.: 02400+20x€ 50V= 0.025 MEX-

C: Nominal Ca aci!ance
25V: 0'03 Max. ”“"

p (°F)
16V: 0.035 Max. TemP‘fi°’ '55*°/'5

10V: 005 Max. Turne(mm) 15i3 15i3

LR. More than 10,000MQ or SOOQ- F(Whichever is smaller)
Initial measurement

_

Perform the mmal measurement accordmg to

Note 1 for Class ||.

15. 530 Appearance No marking defects Per AEC-QZOO-OOZ

Capacitance Within the specified tolerance

Change

Q/D.F. 30pF Min.: 021000 Rated Voltage

30pF Max.: 02400+20xC 50V: 01125 Max.

C: Nominal Capacitance(pF) 25V10-03 Max.

16V: 0.035 Max.

10V: 0.05 Max.

LR. More than 10,000MQ or5009- F(Whichever is smaller)

16. Solderabilhy 95% of the tenninations is to besoldered evenly (a) Preheat at 155'c for 4 hours, and then

and continuously. immerse the capacitor in a solution of ethanol

and rosin. Immerse in eutectic solder solution

for 5+0/-0.5 seconds at 235 i5'C.

(b) Steam aging for 8 hours, and then immense

the capacitor in a solution of ethanol and rosin.

Immerse in eutectic solder solution for 5+0/-05

seconds at 23535'c.

(c) Steam aging for 8 hours, and then immerse

the capacitor in a solution of ethanol and rosin.

Immerse in eutectic solder solution for12015

seconds at 26035'c.

17. Eleclrical Appearance No defects or abnonnalities The capacitance/Q/D.F. should be measured at

Characteriza Capacitance thin the specified tolerance
25'c at the frequency and voltage shown in the

"‘°" Change
'°ble

.

0/D.F. 30pF Min.: 021000 Rated Voltage
'???

» -

-' “""
* »» ‚. „

30pF Max.: oz4oo+zoxc 50V: 0.025 Max.
°”“"

ääf ‘ä‘ß:‘ ffüi‘;"“
-

' '

25V: 0.03 Max. - ' 1 - ' "“s
C' N°m'"al capacnance(pF)

16V; „_035 Max. Gas || cs11o„; 1:t0.1kHz 11-02Vrms

10V: 0_05 Max. C>10pf 120t24H1 05t0.1Vrms

LR. at25'c More than 100,000MQ More than 100‚000MQ Should be measured with a DC voltage not

OI’1‚UÜQ- |: or 5009. F exceeding rated voltage a125'c and 1251: for 2

(Whichever iS smaller) (Whichever is smaller)
minutes °' charging.

LR. at125'c More than 10,000MQ More than 10,000MQ

or1009- F or 1OQ- F
(Whichever is smaller) (Whichever is smaller)

Multi Layer Ceramic Capacitors



Applied 250% of the rated voltage for1—517. Dielectric No dielectric breakdown or mechanical breakdown

Strength seconds

The charge/discharge current is less than

50mA.

18. Board Flex Appearance No marking defects Apply a force in the direction shown in the

following figure for 5i1 seconds.

Capacitance Within 15.0% or 10.5pF Withini10.0%

Change (Whichever is larger)

Flexure for Class I: 53mm
for Class ||: 52mm

19_ Terminal Appearance No marking defects Apply *18N force in parallel with the test jig for

Stfength
_ . _ . .

60i1 seconds.

E:pacntance Wuhm 35.0% or 105pF Wnthmt10.0%
"10N for1608(ElAz0603) size

°“ge (Wh'°heve“s'afgef) 2N for 1005(EIA:0402) size

20. Beam Load Test The chip endure following force. Apply a force as shown in the following figure.

(i) Chip Length : 2.5mm Max.

Beam Speed : 0.5mm/s

Gi) Chip Length : 3.2mm Min.

Beam Speed : 2.5mm/s

Ll

‚um,

SAMWHAcmcnox



21. Capacitance

Temperature

Characterislics

Capacitance

Change

Withini15%

Tempetature

Coefficient

0130 ppm/°C

Capacitance

Drift

Within i0.2% or 10.05pF

(Whichever is larger)

(i) Class I

The temperature coefficient is determined

using the capacitance measured in step 3 as a

reference. When cycling the temperature

sequentially from step 1 through 5, the

capacitance should be within the specified

tolerance for the temperature coefficient.

The capacitance drift is calculated by dividing

the differences

between the maximum and minimum

measured values in steps

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

Temp.(t) 2512

(ii) Class II

The ranges of capacitance change compared

with the 25°c value over the temperature range

from -55'c to 125‘c

Initial measurement

Perform the initial measurement according to

Note 1 for Class ||.

“Note 1. Initial Measurement for Class II

Perform a heat treatment at 150+0/-10'c for one hour, and then let sit for 2412 hours at room temperature, then measure.

Multi Layer Ceramic Capacitors



Pocking
Bulk packing

@ 1000 pcs per Polybag

@ 5 Polybags per Inner box

@ 10 Inner boxes per Out box

Reel Pocking

@ 8—10 Reels per Inner box

@ 10 Inner boxes per Out box

Reel Dimensions

= —c—3

„
7'REEL 1005—32250402—1210 (2j1781-2 Q50Min. Q131-0.5 Q21:t0.8 2105 10i1.5_ I——— 13” REEL 1005-5225 0402—1210 Q330i2 970Min. Q13i0.5 Q21i0.8 230. 10i1.5

"! ‚__l=210.5

Number of Packages
'1'*E\

1005

1608 16,000

2012 3,000 - 4,000 10,000

3216 2,000 - 4,000 6,000 — 10,000

5225 1,000 - 3,000 4,000 — 10,000

Tape Dimensions
/_4_ TRANSPORT HOSE

0.3Max. 0.4Max.

E ( H\ H—( H H\ /\ r\ A /\€YYYYY""YY
C D

n m m rH r11 m m m r}
>| L‚J L.J L|J LJ LJ L,.l L‚I H
CHP NSERT lo-ol" FG “ “ %-%F 4%

t.lMax. 2.0Max. 3.7Max.
DRAWING DIRECTON PAPER EMBOSSED EMBOSSED

1005 0402 1.15i0.1 0.65 30.1 8.010.3 3510.05 1.7510.1 2.010.05 2.010.1 4.030.1 1.5:0.1

1608 0603 1.91-0.2 HDi-0.2 8.010.3 3.510.05 1.7510.1 4.010.1 2.010.1 4.010.1 1.510.1

2012 0805 2.410.2 1.65i0.2 8.0i0.3 3530.05 1.7510.1 4.01-0.1 2.0i0.1 4.010.1 1.510.1

3216 1206 3.61-0.2 2.0010.2 8.0:0.3 3.530.05 1.7510.1 4.030.1 2.0:0.1 4.010.1 1.510.1

3225 1210 3.610.2 2.8030.2 8.010.3 3.5i0.05 1.7510.1 4.0i0.1 2.010.1 4.010.1 1.510.1

BLANK _ „ CHIPS _ ‘ BLANK _ 4 LEADER
‘

10 to 200itch

' ‘ V ‘

20 la 40 pitch

' ‘
200 to 250mm

$$$$$$$$$$$ @$$$$$$%$$d
ÜÜÜ—————————flüülrwsillüß-------kann

SAMWHAmmcnon
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Caufion

> Storage Condition

When solderability is considered, capacitor are recommended to be used in 12 months.

(1) Temperature: 25'c ;“ 10'c

(2) Relative Humidity: Below 70% RH

> The Regulation of Environmental Pollution Materials

Never use materials mentioned below in MLCC products regulated this document.

Pb, Cd, Hg, Cr“, PBB(Poberominated biphenyl), PBDE(Poberominated diphenyl ethers), asbestos

} Mounting Position (Component direction)

. . . . . . Lowtwflb
Choose a mountmg posntnon that mummnzes the stress mmm m.

dkecflon h Minh
stress act:imposed on the chip during flexing or bending of the

board.

’ Reflow Soldering Infrared Reflow

1.The sudden temperature change easily causes "'“Wm

mechanical damages to ceramic components. 25°*‘°'°

Therefore, the preheating procedures should be 200°C

required for the soldering of ceramic components. „„„mc -

140110'0

2. Please refer to the recommended soldering profiles as

shown in figures, and keep the temperature

difference(AT) within the range recommended in 14—05 “I'm
00-120uc.

' "Mm.
Table1.

Table 1. Vapor Refiow

(EIA Code)
'

Difference

1005—3215 (0402—1206) ATS190°C WM
3225 (1210) ATS1SO°C „„..„c

:

Multi Layer Ceramic Capacitors



> 'Aging'/'De-aging' behavior of high dielectric constant type MLCCS

(Typically represented by X7R temperature characteristic of which main composition is BaTi03)

'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:

C! = C4e(1 - k log10 t)

C: : Capacitance value, ! hours after the start of 'aging'

C4a : 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)

109/°

Q 0% COG
*; X5R/X7R(X8R)
g, -10%

% -20°/.

d. Y5V
8 -30%

—40%
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 120°c). This 'de-aging' can occur during the

component's solder-assembly onto the PCB, during life or temperature cycle testing, or by baking at 150'c

for about 1 hour.
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