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Material of Capacitor
SF B

—F|Im %E """"""""""""""" Using plastic film as the dielectric , thin metal film metal as inner electrodes ,
stacked and rolled up together.
Non polarized organic film capacitor.

— Ceramic Bﬂ ﬁ """""""""""""" Using Ceramic as the.dielectric , metal ba_ked with_ ceramic as inner
electrodes , non-polarized and non-organic capacitors.

Fixed

C t —Al uminum "ﬁg """""""""""""" Using high purity conductive material as positive electrodes , oxidized
apaCI or layers on the electrodes , either liquid or solid electrolyte contacting

— oxidized layers as the negative electrodes.
[—] 5
B E H AR

GIaSS }&ﬁ Using glass film or glass powder as the dielectric , metallic foil or
metallic paste as electrodes.

M ICa EE Using natural Mica as the dielectric , metallic foil as inner electrodes.

Electrolytic

rrrrrrrrrrrrrrrrrrrr Impregnated collecting electrode with liquid electrolyte , divided
Dou ble Layer into positive / negative / by a porous separator as polarized capacitors.
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Capacitance Range by Material
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Material of Capacitor
BB e

Polyester Capacitor (Mylar)

— DREAE 00 Relatively small.
— Film ERE _ Polyethylene =Z&E Higher resistance , better TC
Large / Expensive
- Polycarbonate BHcBEE Higher resistance , better TC
. L Polypropylene BHEKE Higher BDV, Large
Fixed ypropy g g
Capacitor |~ Ceramic l§&—Class1 %&®M1 Variety of TCs , suitable for Temp. compensating
B ENEBEEEE Higher C/V per unit volume. —
—Class 2 g‘yuz """""""""" Or ngher ‘K.
__Class3 %53 Small size for disc cap , lower BDV
. - .
_Alumlnum %J TANTAL Large cap, small size ﬂ
AL Polarized / Low BDV ¥
Large cap. Polarity —
Glass B Higher BDV , Better TC
Low cap. Expensive
— Mica =& Higher BDV , Better TC
Low cap. Expensive
Electrolytic

Extremely large cap. Backup for battery

Double Layer R{E L if =



Ceramic Material & Characteristic

BSR4

Class |Ceramic Material |Ceramic Character Temp. Char.|Capacitance Range Recommended Circuit
R |BEFH FEERE m BT AEH WFER
Class 1|Temperature Capacitance Accuracy |<EIA> CHIP 0.1pF - 0.1uF |In Band Pass Filter Circuit
51281 |Compensation |for temperature COG,U2J |H¥X¥A (OR1-104) T B R BB
mEHER WnEREEREKR |[<EA-J> In Coupling Circuit
(TCR) CH,UJSL |[LEAD  1pF-680nF |#BAHI%
1 ] (010 - 683) In Temp. Compensasion Circuit
m [ 470 B ER B
Class2 |High Dielectric |Hi Capacitance Value |<EIA> CHIP 100pF - 100uF |In By-Pass Circuit
7K2 |ENBERT AEE X7R,Y5V, |Fi#KIBE (101 -107) IR IR
(Hi-KR) X5R,X6S In Decoupling Circuit
<EIA-J> LEAD  220pF - 4.7uF |E#BEEE
B,R,F 1) (221 - 475) In Resonance Circuit
5% BIR

[ Classification by Temperature Characteristic ]

Class 1: C0G, U2J
Class 2 : X7R, X5R, Y5V




Temp. Characteristic (Class 1 & Class 2)
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Temp. Characteristic (ALTAN-CAP Comparison)
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Bias Characteristic (Class 1 & Class 2)
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Bias Characteristic (AL/TAN-CAP Comparison)
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Freq. Characteristic (Class 1 & Class 2)
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Freq. Characteristic (Capacitance Value)
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Freq. Characteristic (AL/TAN-CAP Comparison)
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Freq. Characteristic Explanation
hanaty X

Equivalent capacitor circuit HEHNBEBRHR

/ Capacitance &BE

— o o
ESL | | ESR
ZRIBR ZAR5BMHE
ABSTRACT
. Z= VR + (wL - 1/wC)?
- Every capacitor has ESR(equivalent o o
series resistance) and ESL.B#MNHEA (mE) M=)
SREEESR ( ZAS|BMH ) MESL(ZFH
FlEg ) o = \/R?2 +(2nfL - 1/27fC)?2

- For high frequency (MHz to GHz

range) microwave applications, ESR i
should be lowered in order to reduce Ef -K) @ufl-K) (1/2nfl-2)

loss. X T &5 & ( HMHzEIGHzAYEHE ) NEBC— 1/2 1t fL— >
%ﬁmmesmmwﬁﬁmm (FRX) (/2nfl=2)

-Q stand for head word of Quality
Factor. FRQREXFEAR

- Q=1/DF ( = loss tangent )



B.D.V. (Break Down Voltage)
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B.D.V. (Ceramic, ALITAN-CAP Comparison)
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Comparison of various Capacitors rslRata
BEHRTHGHLER _

] High High : :
Cap F - char TC Voltage | Temp Size Life Cost
L electrolyte | excellent | no good | no good good Fair good no good | excellent

o
2

% oS good good [ excellent| no good | no good fair good fair
O
<

SP good good [ excellent| no good good fair good fair

TA capacitor good fair excellent fair good good fair good

Film capacitor | no good | excellent | excellent | excellent | fair no good | excellent| fair

MLCC good | excellent fair excellent | excellent| good |excellent| good




Ceramic Material & Characteristic

BSR4

Class |Ceramic Material |Ceramic Character Temp. Char.|Capacitance Range Recommended Circuit
R |BEFH FEERE m BT AEH i Zcdechid
Class 1| Temperature Capacitance Accuracy |<EIA> CHIP 0.1pF - 0.1uF |In Band Pass Filter Circuit
912k1 |Compensation |[for temperature COG,U2J |AIK3%RE (OR1-104) 18 S R B R
mEHER WREREERBEKX  |<EIA-J> In Coupling Circuit
(TCR) CHUJ,SL |LEAD  1pF -680nF |#B&EHI%
1eR Rl (010 - 683) In Temp. Compensasion Circuit
mEREEER
Class2 |High Dielectric |Hi Capacitance Value |<EIA> CHIP 100pF - 100uF |In By-Pass Circuit
7R2 |SNBRT ABEE X7R,Y5V, |F#IBE (101-107) E IR B IR
(Hi-K*) X5R,X6S In Decoupling Circuit
<EIA-J> LEAD  220pF - 4.7uF |EHBLE
B,R,F 1& A (221 - 475) In Resonance Circuit
5% BB R

[ Classification by Temperature Characteristic ]

Class 1: C0G, U2J
Class 2 : X7R, X5R, Y5V




The Function of Ceramic Capacitor

= N asHITIRE

Use A& Function %=
Decoupling When more than 2 amplifiers connected, capacitors are used so that even the
413 slightest amplified signal will not be fed back from the front amplifier, which
causes unstable operation or oscillation.
Coupling When a capacitor is connected to a number of amplifiers or other circuits,
e it effectively blocks the DC current and permits A.C signal.

Smoothing the

voltage waveform
SRR HEE

A monolithic capacitor is connected to a position following a rectifying diode of
the power supply circuit,and where this diode is used for rectifying the AC ripple
elements contained in the incoming AC current.

When the voltage waveform rectified by the diode contains excessive ripple, it
should be properly smoothed before eventually being passed to other circuits.

Temp.Compensation
M

The functions of components such as transistors are affected by changes in
atmospheric temperature.
Capacitors compensate for this effect and ensure normal operation.

Oscillation
=%

An RC oscillation circuit is formed by being connected to a resistor where
T.C or tolerance are not required, e.g.,tuning circuits

Tuning V&

Capacitors are used to select the desired signal.




The Function of Ceramic Capacitor

= N asHITIRE

| Coupling #& |

ANAN

VAVAY/ 0 /\\//\\/\\/\

o | oﬁ

Capacitors shut off DC and accept only AC signals.
BHENDCatIET , REEERACES




The Function of Ceramic Capacitor

= N asHITIRE

| Decoupling 8 |

Mo

3

O

M M m

VN

Capacitors shut off DC and
accept only Noise signals.
BAZXNDCIE ,

FREERRZRTES



The Function of Ceramic Capacitor
fRE BRI INEE

Smoothing i

ANANA
VARV

/I VvV VvV VvV UV U 'V

\

AC signals are changed to DC signals.
ACIEB %I NIDCIES

O —




MLCC Application
MLCC RiF

Application Fi&

QTY (pcs/set) #H&E

SMD type Lead type
CTV 28l 50~ 100 50 ~ 100
HDTV &iEMIE B 400 ~ 500 ~ 50
VTR B RN 100 ~ 200 ~10
8mm VTR 200 ~ 300 ~10
Laser Disc HEI&RZ 200 ~ 300 ~10
Digital Camera #{#5484/ 100 ~ 200 -
CD }t# ~ 100 -
MD ~ 100 -
Fax & 100 ~ 200 ~10
Cellar Phone F#l 150 ~ 250 -
PDA ~ 100 -
Navigation System fifTRE: 200 ~ 300 -
Desk Top PC &= BN 300 ~ 500 ~10
Note Book PC % 1iC A< i 300 ~ 500 -
Automotive ;5% 300 ~ 500 ~ 50
TV game TVilE3 100 ~ 200
Refrigerator k%8 ~10 ~10
Lighting 52 ~10 ~10




Rated Voltage - Explanation Rt
FMELEEWA (EIANKE ) _

1. Applied DC Voltage must be within the Rated Voltage.
RBi F B DC BB F 24 S £ B 7€ B8 Ff A

2. In case of AC and/or Pulse, Vo-p & Vp-p must be within Rated Voltage.
i RACE X , Vo-pHMVp-pAMEFEBEN

Direct Current & Direct + Alternating EFtf3cii
E “ - - E
Alternating current 3% Pulse Bk

""T
RV




Rated Voltage description (IEC)

MEBERTHZE (IECHRE)

Second Digit F=1F &

A B C D E F G H J K

it 1.0 1.25 1.6 2.0 2.5 3.15 4.0 5.0 6.3 8.0
? 10 13 16 20 25 32 40 50 63 80
i_g 100 125 160 200 250 315 400 500 630 800
g 1,000 | 1,250 | 1,600 | 2,000 2,500 | 3,150 | 4,000 | 5,000 6,300 8,000
= 10,000 | 12,500 | 16,000 | 20,000 | 25,000 | 31,500 | 40,000 | 50,000 | 63,000 | 80,000

0J = 6.3V 0G =4V

1E = 25V 2E = 250V

1H = 50V 3A =1,000V

2J = 630V 3F = 3,150V
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