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HIEBEAREER /T General Information
SERRER AR AR A Film capacitors standards
AiB Terminologies
5 Construction
ARG KA. MRSMHERZ Typical Properties, Applications and Typical graphs
FEREFEEM Application notes
BB Green products
1T 7 Purchase specification
Sl miEETN Packing for tinned—wire type capacitors
SMD /= g 5ME Bl F1 45 w E 45 15 AR Outline drawing and taping packaging for SMD
AR ASIE A Part number system
RELKHBEA SMD capacitor
cs51 TRUBHRZEBRRARKERS
(CLN51) Metallized polyethylene naphthalate film surface mounted capacitor (Stacked version)
REZEIRBE A Polyethylene naphthalate capacitors
91 CRUBEZEERESRBER (RRE)
(CLN21) Metallized polyethylene naphthalate film high temperature capacitor (Dipped)
€92 TN ESBUREZLEEEHFNBRHR
Metallized polyethylene naphthalate film capacitor (Stacked version, uncoated)
REFEEAEE Polyester capacitors
Cc24 BRI R B REEES R XEAs (P=5.0mm)
(CL23B) Metallized polyester film capacitor (Stacked version,box—type)
Cc25 TN ESBUBREEREER XBAR
(CL25) Metallized polyester film capacitor (Stacked version,uncoated)
c28 SBUWBREEE B AR (P=5.0/7.5mm)
Metallized polyester film capacitor (Stacked version, Dipped)
c21 ERUREEERS (RFE)
(CL21) Metallized polyester film capacitor (Dipped)
Cc23 BRONE S BURERE A
(CL23) Metallized polyester film capacitor (Box—type)
Cc22 BEEE AR (RRE) (DCfilter)
(CL21X) Metallized polyester film capacitor (Dipped)
Cc20 & BURERE AR
(CL20) Metallized polyester film capacitor (Axial-type)
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RBRBIEEAEE Polypropylene capacitors
Cc31 SRUBREEBRR (RRE)
(CBB21) Metallized polypropylene film capacitor(Dipped)
32 cRUBREEE RS
(MKP21) Metallized polypropylene film capacitor(Box—type)
c33 CRURNBEBER (BR)
(MKP23) Metallized polypropylene film capacitor (Box—type, high temperature)
C82 BRONENA S BURAKRERH
(MMKP82) Double sided metallized polypropylene film capacitor (Box—type)
C84 BRSNEREEBURRAERERS (SESM)
(MMKP84) Double sided metallized polypropylene film capacitor (High voltage&frequency, box-type)
C35 SRURRNGEB A= (DC-fliter)
(MKP25) Metallized polypropylene film capacitor (Box-type)
c37 SRR RGIESR A (DCfliter)
Metallized polypropylene film capacitor (Dipped)
Cl14 SEEBUBRABRBESR (FHRE)
(CBB81) High-voltage metallized polypropylene film capacitor (Dipped)
Cc13 ERSEXRABREE RS (RRE)
(CBB13) Non-inductive polypropylene film/foil capacitor (Dipped)
c30 W& BURRNEEE AR
(CBB20) Metallized polypropylene film capacitor (Axial-type )
I B IR EE# T4 Interference suppression capacitors
MKP62 ERUERBERIATIHBERS (X2%)
Code:C42 Metallized polypropylene film interference suppression capacitor (class X2)
MKP62+R CRURNGENTILERR(HERERBLE, X2%)
Code:C4R Metallized polypropylene film Interference Suppression capacitor with discharge resistor (Class X2)
MKP61R SRURNGE TR (X2)
Code:C40 Metallized polypropylene film interference suppression RC-unit (class X2)
MKPé64 SRURFGER LB AR (X12£,330Vac)
Code:C44 Metallized polypropylene film interference suppression capacitor (class X1)
MKP65 TRURNGEIATILE RS (X125, 440Vac)
Code:C45 Metallized polypropylene film interference suppression capacitor (class X1)
MKP66 SRARNERMTHBESR (X12£,760Vac)
Code:C46 Metallized polypropylene film interference suppression capacitor(class X1)
MKP63 SRUBRBERTIERR (Y2X)
Code:C43 Metallized polypropylene film interference suppression capacitor (class Y2)
MKP67 SRUBRBERTIERS (Y1)
Code:C47 Metallized polypropylene film Interference Suppression capacitor (Class Y1)
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HAMREEFHERSE A.C. Capacitors for capacitive divider
€29 BARET B BHRERRBAR (Box-type)
Metallized polyester film A.C.capacitor for capacitive divider
236 A G S A B REROA B A (Box-type)
Metallized polyester film A.C.capacitor for capacitive divider
C32(8) B AR EE A SR URAFEAE R (Box-type)
Metallized polypropylene film A.C. capacitor for capacitive divider
CBB62 BAMELT AL BURRBERB A (Dipped)
Code:C49 Metallized polypropylene film A.C. capacitor for capacitive divider
MKP62 BREET AEBEURAKERE AR (X235, Box-type)

Code:C42(E)

Metallized polypropylene film A.C. capacitor for capacitive divider (Class X2)

MKP62
Code:C42(W)

TRUBREETIE S (X232, THBR#ARS! )
Metallized polypropylene film interference suppression capacitor
(class X2, Temperature Humindity Bias (THB) series)

FEZZ A Precision capacitors

c71 SEREXBRRGESTRAR
(CBB71A/B) Polypropylene film/foil precision capacitor
C72 ERUBRGREEE AR

(CBB72A/B)

Metallized polypropylene film precision capacitor
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— BFIRERHEERETRIIRERER

BT R&EMEZERRMNIVERRRAEMTE &
Mse, HHE, =EFMITE, MNRFANSE EdI iR
AR FEW, CUIRERZRBAETOITENER
2R, EEZAFEANSEMA.

BAEAE T 2 e FIF AT P A TRAERIE.
RERFIIRETE. 2HERRBERNN RSN
DER, ERMWIZEBERATNETEENSME, IF
MER e ERELENRENERSF. RETNEN
&, MERGH—RMEER. TAFANER0AEN
—MIFEXME, EHETHFAIEMRN . RHMRE
REVER,

BIEBEARNIREGR, EHMT

—. The standard system of fixed plastic film capacitor
for use in electronic equipment

The standard system of fixed plastic film capacitor for use in electronic equipment
includes the foundational standard, generic specification, sectional specification, blank
detail specification and detail specification, or manufacturer specification. That is, a
manufacturer specification is derived from blank detail specification according to the
basic requirements of generic and sectional specifications.

Generic specification specifies the terminology, inspection procedures and test methods
applied in sectional and detail specifications. Sectional specification is classified
according to the specific dielectric material and construction of capacitor, it prescribes
preferred rating and characteristics and to select from generic specification the
appropriate quality assessment procedures, tests and measuring methods and to give
general performance requirements for this type of capacitor. Blank detail specification
is a supplementary document to the sectional specification and contains requirements
for style, layout and minimum contents of detail specifications.

Following please find the corresponding specification lists for plastic film capacitors.

RS (No.)

#RAE (Standards)

GB/T 2693
(IEC 60384-1)

F18D: BH5E
Part 1: Generic specification

GB/T 7332
(IEC 60384-2)

FE2m: HSE: SRUREERNRERE B A
Part 2:Sectional specification: Fixed metallized polyester film D.C.capacitor

GB/T 7333
(IEC 60384-2-1)

F2Ey: SEFMAIE: 2RURERNRERECEAR
Part 2:Blank detail specification: Fixed metallized polyester film D.C. capacitor

PERINSE: Detail specification for C25, C24, C23, C21, C22, C20, C91, C92, C28

GB/T 10188
(IEC 60384-13)

B13ED: 2L EREXRRBENREREERAH

Part 13: Sectional specification: Fixed polypropylene film metal foil D.C. capacitor

GB/T 10189
(IEC 60384-13-1)

F138: EEFANE: SRERABRABEN REREEBEH
Part 13:Blank detail specification: Fixed polypropylene film metal foil D.C. capacitor

FELRINSE . Detail specification for C13, C71

GB/T 14472
(IEC 60384-14)

F1480: e MFERERTILAEEE A=
Part 14: Sectional specification: Fixed capacitors for electromagnetic
interference suppression and connection to the supply mains

GB/T 14473
(IEC 60384-14-1)

F4ED: ESEFEENSE: MHERERTILAEEE A=
Part 14:Blank detail specification: Fixed capacitors for electromagnetic
interference suppression and connection to the supply mains

FELRFNSE . Detail specification for MKP62, MKP63, MKP64, MKP65, MKP66, MKP67, MKP61R

GB/T 10190
(IEC 60384-16)

B1680: NHSE: ERARABENREREEE R

Part 16: Sectional specification: Fixed metallized polypropylene film D.C. capacitor

GB/T 10191
(IEC 60384-16-1)

B16E0: EAFANE: ERUBRGENREREER SR

Part 16: Blank detail specification: Fixed metallized polypropylene film D.C. capacitor

FESE . Detail specification for C30, C72, C35, C82, C32, C37
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GB/T 14579
(IEC 60384-17)

FATE: e ERUBRBEN FEORTIFORE B A
Part 17: Sectional specification: Fixed metallized polypropylene film A.C. and pulse capacitor

GB/T 14580
(IEC 60384-17-1)

BT EAFANTE: SRABRBENRRMEOPE LA

Part 17: Blank detail specification: Fixed metallized polypropylene film A.C. and pulse capacitor

PELRFNSE . Detail specification for C84, C14, C31, C33

IEC 60384-23

F23F: PSE: @RUBEZERNRAREERE TB AR
Part 23: Sectional specification: Fixed metallized polyethylene naphthalate
film dielectric surface mounted D.C. capacitor

IEC 60384-23-1

F238: EERFANE: SRURZFZEEN RERKEREEB AR
Part 23: Blank detail specification: Fixed metallized polyethylene naphthalate
film dielectric surface mounted D.C. capacitor

FELRINSE: Detail specification for C51
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= —EERRRERE
1, LRESIRE

BARRITIAENEEE T EN&RSHEEE.

2, TBRZESE
%%‘r%%lxv['ﬁﬁﬁﬁiE’\Jﬁﬁifﬁéilf’ﬁﬂ’\]%ﬁ%fﬁﬂ)?{a
3, MIERE
T PLESENMBE R EN RS TERE.

4, BERJE(Ur)
ETREFEENFEEEZENET—RET, JUEL
FEMEBRSFR ENRAEREESBOREEMIEE.

5. EHIHBEWc)
BARELRE
BE.

FRE T IMNELEMELRR LRSS

6. REMEHHEE
BE %%ﬁEﬁ EEFEREN EREFEREZ BHE—E
TET, JRUESLEMERE RS LRSS HE,

7. SR
HERMBHSREIIBREIRO=DBRET
(IEC 60068-1: 41:55/100/56).

55/100/56
RSB ALRHRE(56X)
LBREHIEE(+100°C)
TBRESIRE(-55C)

8, MFEMIEYI(g0)
EMEFRRMIEOREEEAT, BRBABFENERERINE
B TNINE,

Terminologies
1. Upper Category Temperature

The highest environmental temperature determined by capacitors

design and in which capacitor may continuously work.

2. Lower Category Temperature
The lowest environmental temperature determined by capacitors

design and in which capacitor may continuously work.

3. Rated Temperature
The highest environmental temperature in which capacitor applied

continuously with the rated voltage.

4. Rate Voltage (Ur)
The maximum D.C. voltage or peak value of pulse voltage that can
be applied continuously to capacitor at any temperature between

lower category temperature and rated temperature.

5. Category Voltage (Uc)
The maximum voltage that can be applied continuously to capacitor

at upper category temperature.

6. Temperature Derated Voltage
The maximum voltage that can be applied continuously to capacitor
at any temperature between rated temperature and upper category

temperature.

7. Climatic category

The climatic category which the capacitor belongs to is expressed
in three numbers separated by slashes,(IEC 60068-1:example
55/100/56).

55/100/56

days relevant to the damp heat test (56days)
the upper category temperature (+100C)
the lower category temperature (-55C)

8. Dissipation factor (tg d )
The dissipation factor is ratio between reactive power of the
impedance of the capacitor and effective power when capacitor

is submitted to a sinusoidal voltage of specified frequency.
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HASEMNENBE CENREREENTHE. BE
0CHEBRENSE, AEAHZ—FEKE (109C) Fx
(10¢/'C=1ppm/C).

Ci- Co
Co(Ti-T)

ai =

C: BRARAEETHNAE
; BERSFAET(R0+2)CHHNAE

10, g2k rapA (1.R.)/AiE) 2 4(t)

GHEBAIERFRB—DWEMMNERBETRES
BRMNFEREMNLLE BAAMQ. FEEESHEEERM
BREBNRR, BENUDRTR, AXOT:

t[s]=.R.[ MQ] x C[uF]

—RERT, BEBAATHRANFEBERNESE
P, HEEHATHRAFE@N:C>0.33uF) B RRHILES
it

11, BRI ERELERER)

ERUENEEEERBIRASEZANTEREBIIRE
BEL BEERBILTIHK, HSNREFESR. ZERE,
ERETFRIELE, ERFAMNBIREM>EMNEE
MUEETFR/RPELANERBERELR, FHFRK5EERKRE
7T, BARREIMENTRELS.

9. Temperature coefficient of capacitance(a)

The change rate of capacitance with temperature measured
over a specified range of temperature. It is normally expressed
in parts per million per Celsius degree (10°¢/°C)and referred to
20°C.

Ci- Co
Co(Ti-T)

ai =

Ci: Capacitance at temperature Ti.

Co: Capacitance at temperature To(20 + 2)C.

10. Insulation resistance(l.R.) / Time Constant (t)

The insulation resistance is the ratio between an applied D.C. voltage
and the resulting leakage current after a minute of charge. It is
expressed in MQ . The time constant is expressed in seconds with

the following formula:

t[s]=1.R.[ MQ] x C[uF]

In general, Insulation resistance is used for describing smaller
capacitance capacitors' insulation character, Time Constant for

describing larger ones' (example: Crk>0.33 uF)

11. Self-healing(Only for metallized film capacitor)

The metal coatings of the metallized film, which are vacuum-
deposited directly onto the plastic film, have a thickness of only
several tens nm. At weak points or impurities in the dielectric, a
dielectric breakdown wou nergy released by the arc discharge in
the breakdown channel is sufficient to totally evaporate the thin
metal coating in the vicinity of the channel. The insulated region
thus resulting around the former faulty area will cause the capacitor

to regain its full operation ability.
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=, HEHEREMNERLEY (Film capacitor basic construction):

AL RE=E (Different capacitor constructions)

——————1
e _r='l_ [— R [—
e — =S | E
C24(CI23B),C25(CL25) C14(CBB81) C21(CL21) C13(CBB13) C43(MKP63)
C91(CLN21),c21(CL21) C31(CBB21) C71(CBB71A/B)
C20(CL20),C51(CLN51)
C22(CL21X),C23(CL23) —_— [— —
C30(CBB20),C53,C28,C92 e — e
C72(CBB72A/B) —— —_—
C31(CBB21/A/B) C82(MMKP82)
C42(MKP62) C82(MMKP82) CBAMMKPE4) C84(MMKP84)
| — ] e—— —————
CEUER ol =] WEE B SERE Film
Double sided metallized film

Metallized film Metal foil

B85 (Winding construction)
BRI~

(Stacked version capacitor)

LRI R 7 &

(Wound capacitor, axial leads)

BE IR R

(Wound capacitor,radial leads)

33, (Different seals)
BRI EH s .y
ey atas e Tt RERE
PR y Sealed in box Axial leads Uncoated SMD
epoxy resin

()
¢ S ]
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M, AR, A, URSFERZ M. Typical Properties,
Applications and Typical graphs

1. BaRUfid 1. Typical Properties
RlaER Polyester Film
e TERESERE # Very wide operating temperature range
s NEEFHK # High dielectric constant
* BRREEYE # Excellent self-healing properties
* ALK # Very good ratio box size/capacitance
* REMG ¢ Good stability
BR G ERE Polypropylene Film
* RFERAK * Very low dissipation factor
* R R EE # Very low dielectric absorption
¢ BHRBEE # Very high insulation resistance
* SR EE YT # Good behaviour in frequency
* BRI # Excellent self-healing properties
* FRE MR ¢ Very good stability
2. BAIWH 2. Typical Applications
REERBERR Polyester film capacitors
s [REMBE # Blocking and Coupling
* EiE ¢ By-passing
* B ¢ Decoupling
* RE # Filtering
* ER  Timing
* (RO ER B # Low pulse circuits
* iS5 BB + Oscillator circuits
RRAGEREER Polypropylene film capacitors
o SEkoR R A ¢ High frequency,pulse applications
s RERGE # High current

> TR G * A.C. applications

s SRENENSE ¢ Timing with high sability
* FXBRRGMF BT # SMPS and TV set.

o BRI ¢ Lighting

o THfTk # Industrial

* SQEE  Filtering high Q
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3. 45MEfL  Typical graphs
ACIC (%) ACIC (%)

6 2

4 1

2l I 0 m— ......................

0 / T -1

2 = 2

-4 -3

6 -4

-60 -40 -20 0 20 40 60 80 T 100C 0.1 1 10 f 100kHz
Capacitance vs. temperature at 1kHz Capacitance vs. frequency (Room temperature)

tgs (x 10%) tgs (x 10™)
140 200
120
100 150 //

80 /

60 100

40

20 / 50

eeeedeccccdeceaadeaecadaceaadaaaa. gl
0 O e e
0.1 1 10 § 100kHz
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104

108

102

60 -40 -20 0 20 40 60 80 100C
T

I.R. vs. temperature

—————— BREEE (Polypropylene Film)
EXFsE = (Polyester Film)

Dissipation factor vs. frequency (Room temperature)
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FREERRSNEES:
1, TIERE

BRERRNEAIRTRMNKSEE, FREMONBE
W BRER. SR, HMREE (BRARKEEE) . BFE
FHEENTMN. FHAMBAREBRRMBNBEEREY. £
WAME (A7 E, ATEEEEBRREINARR MR

T, FRAERESARPR) 2EEHEER. C22, C35,
037%\@] EE%“XE%%?)«/;IL% 0o

2, TiEHR

BT B AR AR (SR BR%
EHFFR, ANI=C x dV/dt.

HTEARFERE, EalEiaiof&4TEAN, B
BASBHOEOP (RZTR) BASEBRERESKATFES. ¥

SHEHRGTZ(BR. BONBK. Ak, BFRREFEAEH

MR EZHEBE (KA B E) HIPRE, T EZHE B RARS.

THERBIN I ZHEFERNARENHONER(EERR,
B ErdV/dtHE AR AT PR 1 ) FiE SR B8 7 (I I I (B 5 B RSB R =) 4
. HERN, JBHIAXBNEREBEATEEZA.

M BN E G TERNBEER, BIEERREES
ARNC4E N BAE.

FEABCSBE IR

3. EHHEHHELERIXR
TR A TEA AR,

F. Caution items in using plastic film capacitors

1. Operation voltage

The plastic film capacitor varies in the maximum applicable voltage
depending on the applied voltage waveform, current waveform
[frequency, ambient temperature (capacitor surface temperature),
capacitance value, etc. Be sure to use capacitors within the specified
values by checking the voltage waveform, current waveform, and
frequency applied to them (In the application of high frequency,
the permissible voltage varies with the type of the capacitor. For
detail see the specification). C22, C35, C37 series isn't suitable
for AC applications.

2. Operating Current

The pulse (or AC) current flowing through the capacitor is expressed
as: 1=C x dV/dt.

Due to the fact that dissipation factor of the capacitor will generate
the internal heat under the application of high frequency or high
pulse current, temperature rise in it will occur and may cause
deterioration of with standing voltage, even lead to break down
(smoking or firing).Therefore, the safety use of capacitor must be
within the rated voltage(or category voltage)and the permissible
current.

The operating current must be considered by dividing into pulse
current(peak current)and continuous current (rms current) depending
on the break down mode, and when using, should make sure the
both currents are within the permissible values.

Under the application of high frequency or high pulse ,we recommend
to use the polypropylene film capacitor or C24 stacked capacitor.

3. Calculation of rms in various waveforms

In each waveform, calculate the rms value in the following formula.

£ (type) 1 2 3 4
T NE £ E ﬂ ﬂ ﬂ e
(waveform) 1 T T
| |
B3 {E(rms) ENZ ENZ Evi/(2T) EN3
T (type) 5 6 7 8
| _
it |£ é E t IE1/E\£Eu
(waveform) T — t T "\/7_?_ Z Edd
; | :
BE(rms) E V/(3T) E EWT H(EH+E+E+ES)
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4, MEREEETHABRER

4.1 HEHRFRBELBEPEAERTRIOBERETH, AR
FLEFHE RAEREHAEEWMAB) XL, XTSRS
BHEARERHEFLK. T, BLER[HREMEER
BAEXASEAE. FEAEILTEIMNIEBER.
FAFRER B AR AEBLERR.

4.2 XEIMFIBIFE BT BES
EHATERRSRANNASSBRELERNGE, 24
X1, X2, XB=ANEG(ZHTF) .

4.3 YEIMFI R THABRASE
ERTERRSAINSSHETRERASZE, HAYT.
Y2, Y3, YAZEWANHKF (B TR .

4. Capacitor for electromagnetic interference suppression
of AC power supply

4.1 When using a capacitor across-the-line as means for prevention
of noise, not only the supply voltage is always applied, but also
abnormal surge such as lighting is applied, which may lead to smoking
or firing. Therefore, the across-the-line capacitor is strictly regulated
in safety standard in each country. Please use those approved products
, which conform to corresponding safety standards of different countries.

The DC capacitor will not be used in across-in-line circuit.

4.2 Capacitor for electromagnetic interference suppression of AC
power supply (Class X)

It is suitable for being used in situation where failure of the capacitor
could not lead to danger of electric shock, classified as class X1,X2
and X3(refer to the table below).

4.3 Capacitor for electromagnetic interference suppression of AC
power supply (Class Y)

It is suitable for being used in situation where failure of the capacitor
could lead to danger of electric shock, classified as class Y1,Y2,Y3
and Y4(refer to the table below).

v o F RN MEEROTEE KV i A MESERS B IRAIEE R OR B £ Ur(kV)
el NA :
ol Peak pulse voltage Applicat Peak impulse voltage Up before
(el in service(kV) pplication endurance test(kV)
= ko Cr<1.0pF, 4.0
<4, = .
xi >25, <40 High pulse Application Cr>1.0yF, 4/4/Cr
N <25 — & A% Cr<1.0pF, 2.5
General purpose Cr>1.0pF, 2.5/+/ Cr
X3 <1.2 — AR _—
General purpose
el MEBE (Vac) if A 1 SRR BT AE ANV B ROR R £ Ur(kV)
(Class) Rated Voltage(Vac) Peak impulse voltage Up before endurance test(kV)
Y1 <500 8.0
Y2 >150,< 300 5.0
Y3 >150,< 250
Y4 <150 2.5
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o T B8 &
%35 FREE (Vac) i
Voltage Proof
(Class) Rated Voltage(Vac)
5|4~ g Terminal to terminal k= [a] Terminal to case
2Ug + 1500V (a.c.) with
X1, X2. X3 <760 43 Un(dc) a minimum of 2 000 V (a.c.)
Y1 <500 4000V (a.c.) 4000V (a.c.)
Y2 >150, <300 1500V (ac )1) 2Ug+ 1500V (a.c.) with
Y3 >150, <250 . a minimum of 2000 V (a.c.)
Y4 <150 900V (a.c)V 900V (a.c) P
1) ngk;\ Y3§‘§$—DY4§ EE,%“-%%E/{I ﬂ:l_th )C/Jlbl_tq_t EEETHFH*LIEXUILEEEI 511E‘JE/JILEEJ_1{§
For lot-by-lot tests of Class Y2-, Y3- and Y4-capacitors, the a.c. test voltage may be replaced by a d.c. voltage of 1.5 times the prescribed a.c. voltage

5, HAF/AME

HTHARZNERRPATHRAEMEE A EELNE
R, ERRERTNEB, thol 44 KA E MBS
W, XURSSEEARMENIRE, LRRRE TR, it
TRMEN, BEEE—120Q/V~1000Q/V E = MR REHE,
BB ERRFIENETEE N,

Y NEEEARHBFEATHEENARNEFGNIRA, BHE
NEEABEPE—P20Q/V~1000 Q/VE ESHIPRFBE, FE
BREIRE,

6. HERR=ERIHIGHE

BARNGEEEATERRERIIWBREES HHE
R, FEMRSTMALNES, EINAEEMRREE AL
B, AFERNEBESER. EXMEBENERRFASTEEM
BIAER

7. RERF(AT)

71 SERFATOREMAZER, REBFRAEREH
R, MRRHFELTR, SSBBAREHREZRE. FTURE
BARNERAREBI™RBERMAENTEAERE ARSI
HETENEARBELADE

7.2 7)”UEEE§%§%E7MJ+E’\JH>‘£!ZDF§H,
PITER. BomB R R TIERE.

BN B AR I

PO B AR
capacitor being tested

5. Charging and discharging

Because the charging and discharging current of capacitor is
obtained by the product of voltage rise rate(dv/dt)and capacitance,
low voltage charging and discharging may also cause
deterioration of capacitor such as shorting and open due to
sudden charging and discharging current. When charging and
discharging, pass though a resistance of 20Q/V to 1000Q/V or
more to limit current.

When connecting multiple film capacitors in parallel in withstand
voltage test or life test, connect a resistance of 20Q/V to 1000Q/V
or more in series to each capacitor.(For detail see the specification)

6. Buzzing noise

Any buzzing noise produced by capacitor is caused by the
vibration of the film due to the coulomb force that is generated
between the electrodes with opposite poles.If the wave-form
with a high distortion rate or frequency is applied accorss the
capacitor,the buzzing noise will become louder.But the buzzing
noise is of no damage to capacitor.

7. Surface overtemperature (AT)

7.1 When capacitor is used in A.C. or pulse applications the
current that flows through the capacitor makes it heat up. If the
capacitor heats up too much it might deteriorate causing a short
circuit or fire. It is essential that the limits described in the
catalogue are not exceeded and that a temperature check on
the capacitor is made whenever it is under load.

7.2 Method for determining the surface overtemperature of
the capacitor is showed in fig.1. The capacitor being tested must
be supplied by the working AC or pulse voltage and frequency.

e

thermocouple

iR
p.c.b.

A1
Fig.1

AL R
test instrument

HEHEH
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7.3, FRSHAZARADAFHEAEH Maximum self temperature rise for all series.

C21,C22,C28,C23
—_— (32,C35,C82,C84,C31,C14,C13,C37,C20,C30

AT [C]

10

........... C24 C25 — C33

0
15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105

o,
o,
.,
o,

lea,
o,
v,
o,
o

.
*.
.,

0 5 10

AT[C] —_— C91 C92

0
15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115120 125

\\\

AN 5

0
0 5

E MRFBEBERMBERRBNEARALRENM.

10

15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105

0
110 115 120 125 130 135 140 145 150

Note: If you need the temperature more than above, please contact our engineers.

8. PRKKME

REAHEDFRINE R P EA T AR —FER
HEMAERER, EIMNFESEIXENITEERRET
T ML EWR, FEHERROTRUSMRE.

8. Passive flammability

Although flame retardation epoxy resin or plastic case is used
in the coating or encapsulating of plastic film capacitor, continuous
outer high temperature or firing will break the coating layer
or plastic case of the capacitor ,and may lead to melting and

firing of the capacitor element.

@%ﬁ;ﬁ SR ABAETEE(MM?)  HEANAFEE ) (S) B AR 1
flammability) | 3R <250 | 250 <{AF1 <500 | 500 <{AFI <1750 | 1750 <{kFR (s)

A 15 30 60 120 3

B 10 20 30 60 10

C 5 10 20 30 30

9, JLMFIR TIEIRE
9.1 FiRIE

WMRKHEERESERET, ERFTEIBEHS.
BREEAL. SBEARTA. NREACKHTER. SER
BRRIMEE 2T W, NTsEERE TR, RIFEEEZN.
HEACKABERT, WMRBHETRAKZMS, FHBEEESE, X
THANGERBRABRMNOEARIRER.

9. Special working conditions

9.1 Humid ambient.

If used for a long time in a humid ambient,the capacitor might
absorb humidity and oxidise the electrodes causing breakage
of the capacitor.If case of AC application,high humidity would
increase the corona effect.This phenomenon causes a drop in
the capacitance value.ln case of working condition in AC
appliaction more severe than following table,please contact our

engineers for detailed informations.
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Working Temperature Relative Humidity
Average for year 25C 70%
2 weeks countinuosly 30C 90%
9.2 #R 9.2 Resin

MREBARBHERE, TIHNBERETRIAE
a. WIEERAF RS T ME AR
b. EREERH = EMNHRSHTIAE B,

3 REXEL

BAZIUSMD™ @ R RELEBREMSE. BARNELRED
SURSHIAETERR, YT RAAESMDAY @ R R E L HT
@Y, BHESMD™ Mt R IRELRE R BE SR~ M.

10. RN

AEBIEHF R TTIEM, FATEWERTIMRAE.

10.1 &XEZEE
REFMRTENEZEESR:

Temp(°C)
A

350

Tmax
090 Tmax | _ _ _ _ _ [_ _ _ _ >

time(s)

[ Jiron  []dipping

10 2 MRFEIREFR, FIRENNEE
10.3 AN IWSMD = & =S R EL fE B 1, l;bﬂxﬁ’]lﬂcm
EdsURsSMREGFESHE, N TOHRESMDE ™ &=
BEL AR, BT ASMD= RS KRELEEREE
=

10.4 BB IE G~ RAMSMD= B—

JERRFREEE

EMERIFE.

If the capacitor is placed in resin,the following situations might
occur:

a. The solvent contained the resin might deteriorate the
characteristics of the capacitor;

b. The heat generated during the polymerisation might damage
the capacitor.

9.3 Adhesive curing oven

Insert leaded parts only after the adhesive curing process of
SMD parts,because the high temperature in curing oven will
damage the capacitor.If leaded parts must be fixed before the
SMD gluing process ,please estimate if the curing temperature
is suitable for leaded parts.

10.Soldering suggestions
In order to obtain a good solderability,we suggest to observe
the following rules.

10.1 Max soldering temperature
Solder within the conditions mentioned in the following diagram.

Tmax Time Note
T 110C 1min
Pre-heating 100C 1min PO<P7P.5
e roc | b
Soldering 260C 4s PO<P7F.>5

10.2 If re-working or dipping twice in necessary, it should be
done after the capacitor returned to the normal temperature.
10.3 Insert leaded parts only after the adhesive curing process
of SMD parts,because the high temperature in curing oven will
damage the capacitor.If leaded parts must be fixed before the
SMD gluing process ,please estimate if the curing temperature
is suitable for leaded parts.

10.4 Aviod reflow soldering by combining the lead type with
SMD parts.
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l_ﬁ,-kﬁ:
. BFRSHEESSHY. SERLY. RERYRE, A
LXFuufﬂCT%Ek—TEP, DAGERS| I BRI T IEEEEE,
2, FRAREEREESANSERE, PIAREEMTHRE
B (ETNRARBENEM D)
mE: REE35C
EE: A#8id80% RH
SI& R = mICFR e (MW~ R B RS~ M
Ak FHEIER):
NFEE~m, FBid241A.
NFER=d, TBE127A,
1R R = SICERE, R8id6NA (MKRBEER).
3. SMD/=@mFEX
L RITFH 14 MBB(Moisture Barrier Bag), I™Z7E8E /N T
35C, BE/NT80%RHIIIERA T, &EBRIEF128 T,
LITAMBBIE, HEERE/NTI0C, EE/NF60%RHAY
BT, o RURIE168/)MAY.
MRFABENREANRE T~ &, BNEBUEHBEF
MMBBE %, HERGICFRENEEFNRE.

N FREFEM

ROHS#F & 14

EILFRERTH, HERASNF AT EROHSIES (8
FIERFRISREHEEN L) WER.

. FITWHREFMZE], FRATRES MRt

MUTEE:

1. MIETEHRE: DC, AC;

2 HRERBEFTEAFRE.: J. K. ME;

3. REAFTMFE, KEaBM. BrE. FXRER,
BHFIRET. R, THsE. ADSL. UPSEE;

4. PSS EBERE. ERERE. 3RO E B (SR B EK .
TSRRERER . RIFRUEIER), BIREERSHIHIBEE.
SfaEMEE. DC-link. DC-filter. P&FE. PFCE%,;

5. ER&M. BohliEE, MK, EE, BRESE;

6. FREE;

79MERST: BARBAGRRSYT, SIHERTESE;

8. k. BHER(ERE. ERF), sIHEEM. KE.
HEE);

9 ZeM. YEABREIRNIEN X HMIBHATmE, HH
CEHHBEE T ERE N R ARNEMm;

10. 1B &1, SMD. 3|4=;

11. 2% 7. PCBi. BH3|14%;

11. Storage conditions:

1. It must be noted that the solderability of the terminals may
be deteriorated when stored in an atmosphere filled with
moisture, dust, or a reactive oxidizing gas.(hydrogen chloride,
hydrogen sulfide, sulfuric acid,etc.)

2. It shouldn’t be located in particularly high temperature and
high humidity, it must submit to the following conditions(under
the unchanging primal package):

Temperature: not exceeding 35°C

Humidity: not exceeding 80% RH

Storage time for tinned lead wire: (from the date marked on
the capacitor’s body or the label glued to the package):

Bulk: -24 months

Taping: -12 months

Storage time for welding tabs:

form the date of consignment -6 months

3.SMD storage suggestion

When unchanging a MBB (Moisture Barrier Bag) Class 1,stored
in a temperature lower than 35°C and relative humidity lower
than 80%,the storage is 12 months.

After the opening of the MBB, stored in a temperature lower
than 30°C and relative humidity lower than 60% , the storage
is 168 hours.

If the reel is partially used, We recommends the recycle of the
same MBB or a storage in areas with controlled temperature
and humidity.

75, Green Products
RoHS Compliance

Faratronic products in the catalogue are RoHS Compliant.

+. When placing an order or inquiring sample,
please specify the following, as much as you can.

1. Rated voltage: DC, AC.

2. Capacitance value and capacitance tolerance: J, K, M etc.

3. Finished product: Color TV, Monitor, Switching power, light,
ballast, transducer, ADSL, UPS etc.

4. Application or circuit diagram: DC circuit, AC pulse circuit
(S-shape correction, horizontal resonance circuit, peak

absorption circuit), interface noise suppression circuit, high
stability circuit DC-link, DC-filter, PFC etc.

5. Condition of operation: pulse peak, frequency, waveform,
current etc.

6. Operating temperature.

7. Dimensions: body, lead space, etc.

8. Shape: enclosure(dip, case, etc), lead wire(straight, crimped,
taping etc).

9. Safety: Influence to the other component, when the capacitor
gets short-circuited or open. Influence to the capacitor, when
the other component or the circuit works irregularly.

10. Welding condition: SMD or tinned-lead-wire type.

11. Fixed style: PCB, insulated lead wire etc.
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I\, S|&XRmIIE AR Packing for tinned-wire capacitors
1. BRSNS RS ZE AT Taping specification for box-type capacitor

® 5pF2E Outline Drawing

P2 Ps i P3 ! T _
. A1 g P, P -
e R | e A8
: i i m > > <l
] " i in e - |
HI . d I d W2
00 _ 0l i H s ha
. Wi 7 —
""\L-k-'@- AR R G"H'Wo'"-i w oY \ SIS - C“C NI Al Wi w »l<t
- ) ) e
Fille—> D Fi ipo Do
M N > -< >
A
E1 Fig.1 3|44 [§§EP=5.0. 7.5mm B2 Fig.2 5[tH%Z[EEEP=10.0. 15.0mm
B %5 R~F3%& Taping Dimensions(mm) B S3#HE Packaging Quantity
i ® R~ . Box Ammo-Pack
BAERER | 2 [ poso P=75 | P=100 | P=150 gz Piteh | hinkness (pcs/Box)
(mm)
G KB 1 1 E2 2 T(mm) Domestic Export
Fig 1 Fig 1 Fig 2 Fig 2
2.5 2 500 2 000
Part number Ammo
Digit12-15 -pack A201 A301 A405 A605 3.5 1700 1500
BAEEE Ps 12.7 12.7 254 25.4 £1.0 50 o8 0 11800
ETFLER Po 12.7 12.7 12.7 12.7 +0.2 5.0 1200 1000
SN E P1 3.85 2.6 7.7 5.2 +0.7 6.0 1000 800
HEARAKLE | P2 6.35 6.35 12.7 12.7 +1.3 35 1700 1500
+0.6
5| £ ia1EE F 5.0 75 10.0 15.0 01 75 4.0 1500 1300
' ' 5.0 1200 1000
HARMEMR | As 0 0 0 0 2.0
6.0 1000 800
HARKNE ",
w2 R H 18.5 18.5 18.5 18.5 +0.5 40 750 650
+1.0 1001 5.0 600 500
WHRE w 18.0 18.0 18.0 18.0 ) 15.0 i
0.5 6.0 500 450
T - - - -
B AR B Wo 6min 10min 10min 10min —= e -
EHILALE Wi 9.0 9.0 9.0 9.0 +0.5 o5 250 300
iGN A= Wa 3max 3max 3max 3max 15.0 :
BHILER Do 4.0 4.0 4.0 4.0 0.2 10.0 300 250
FHEREE t 0.7 0.7 0.7 0.9 +0.2 11.0 250 200
Note: * Po=15.0mm is also available; * Po=15.0mmEZ ] {7a3;
“*F can be other lead space;  ** FoJ {2 HAthjalgE;
*** H=16.5mm is available; ** H=16.5mmE ] {7h9;
If you need other taping, please contact us. INBBEHT K, BEHEERN].
2. BiEAHEAREENA Paking for dipped-type capacitor
2.1 2EBBE ARSI HER AR Lead kinked for dipped-type capacitor
X5 (Code) I i 11 v
A IR Forming shape A A A A
B B B B
=& Applicabl P>F P<F
3 c ran
Bf35EH Applicable range Omm < P-F <3mm | 3mm < P-F <8mm 3mm <F-P <5mm Omm < F-P <3mm
R~T#:4 Dimension standard A <5.0mm; B=4.5 + 0.5mm; F 4R = 4 + 0.8mm (The permissible tolerance of 'F' is + 0.8mm)
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2.2 BEBIB AR R E&EEIEA Taping for dipped-type capacitor

m 5pZE Outline Drawing

P2

v AS
Tt

[ J IR P s

[wlw—_% :.(gi’; e D Q

L e S o Boo o
!

d
Do

Po

— A
— I —

Fig.1 =% Fig.2

B %5 R~F3%& Taping Dimensions(mm)

R A SR ® R ~H(mm) Note: * Po=15.0mm is also available;
R 2 | P=50 | P=75 | P=100 | P=150 | &% * Po=15.0mmZ AT
i Fig 1 Fig 1 Fig 2 Fig 2 ** F can be other lead space;
Ammo * Fa] R E At a) R
Part number Digit12-15 | " Z07 | A21A | ASTA A41E AG1E
AR E P3 12.7 12.7 25.4 25.4 +1.0
BEE7LEE Po 12.7 12.7 12.7 12.7 +0.3 ., e e Sk Ak
3.3 RmEmead 0
S HANE P 3.85 2.60 77 52 +0.7 ELELE SN
BRRAGAE P2 635 | 6.35 127 127 +1.3 (Box size for Ammo-pack)
B a1 e 5.0 75 10.0 15.0 ’_'8'3
AR E R As 0 0 0 0 +2.0
BAREE H 20.0 20.0 20.0 20.0 +1.0
SHEE Ho 16.0 16.0 16.0 16.0 +0.5
Vi) 4 W 18.0 18.0 18.0 18.0 +3 'g
R E Wo 10min 10min 10min 10min
EHILAE Wi 9.0 9.0 9.0 9.0 +_%755
R & W2 3max 3max 3max 3max
EEER Do 4.0 40 40 40 +0.
R REE t 0.7 0.7 0.7 0.7 +0.2 L=330 + 3, B=48 + 3, H=260 + 3

3. B R~ Packing in bulk (mm)
3.1 gEESME 2EFE R~ (Out packing box for bulk) 3.2 B3N B3R~ (Inner packing box for bulk)

L: 3755 : L: 3553

H B: 3755 H SO B: 175+3
H: 26515 o B H: 118+3
L
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. REZREHEFE SMD Capacitor
m SMD /= F45MEUE  Outline drawing

B RRERTE

Recommended PCB layout (mm)

B RERTHE

Layout

Tiiez==hic

B

4

/zr“ug.i Ac
= I

R 1812 2220 2824 4030 5040 6054
Dimension Code
PR R~ L 48+03 59+03 7304 10504 13.0+04 15504
Dimension | w 3204 5104 6.1£05 7605 102+0.5 137+05
skt A 3.0 46 57 74 9.6 12.6
ESE SN
Layout B 6.6 8.3 10.0 134 15.9 184
C 1.7 2.0 2.3 28 3.0 3.0
B JRif1El3E  Taping and packaging(mm)
4.0+0.1 o w2
2.0£0.05 | 15, 1.75+0.15 .
—_— l<— - je— ii Sl
Fot- & —0—-6—b_-6—0_-9OfK- J - S  N W (N
= —_—i-H—— H-—HH —- T -—- |
i
'l j .
Ao = N I | . SR N W1
R R~FR  Taping dimension
R~ BARRT Yt R~F & Rt BEHE
KA Cap Dimension Taping Dimension Reel Dimension Quantities
Dimension | L | w HiRED Ao | Bo | Ko | W | P T 2 | W1 | w2 =¥ = B (R/a)
Code mm | mm | Carriertape Code | mm | mm | mm | mm | mm | mm | mm | mm | mm | pcs/reel | Bulk(pcs/pack)
a 2.0 4 000
1812 48 | 3.2 b 3.8 51 26 12 8 0.3 330 12 16 3000 1500
a 29 12 8 0.3 12 16 3 000
2220 59 | 51 b 5.7 6.4 3.8 12 8 0.35 330 12 16 2250 1500
c 4.9 16 8 0.4 16 20 1750
a 3.8 0.35 1500
2824 7.3 | 6.1 b 6.6 7.9 4.6 16 12 0.4 330 16 20 1250 1000
G 515) 0.4 1000
a 3.8 0.35 1500
4030 105| 7.6 b 84 | 110 | 438 16 12 | 04 | 330 | 16 20 1250 1000
c 5.8 0.4 1000
a 3.8 028 1100
5040 13.0 | 10.2 b 109 | 13,5 | 4.7 24 16 0.4 330 24 28 900 500
c 5.9 0.5 750
a 43 0.4 800
6054 15.5 | 13.7 b 14.4 | 16.0 5.1 24 20 0.4 330 24 28 600 500
c 5.8 0.5 600
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+. AL Part number system

B 18/~ MR T:
The 18 digits part number is formed as follow:

1 2 3 4 5 6 7 8 9 10 1 13 14 15 16 17 18
Cl1 3
F1~30 BISRET Digit 1to 3  Series code
F4~500 FEHEE(ZNtable 2) Digit4to5  Rated voltage(refer to table 2)
$6~80L  IFRAE(RIBIISERA) Digit6to 8  Rated capacitance value (JIS Standard)
103=10 x 10° pF=0.01uF 103=10 x 10° pF=0.01uF
Fofr rERE Digit 9 Capacitance tolerance
G=+2%, H=+3%, J=+5% G=+2%,H=+3%,J=+5%
K=+10%, M=+ 20% K=+ 10%,M=+20%
104z 5|4 BEE (S Jltable 3) Digit 10 Pitch(refer to table 3)
(Bl ™) (for tinned—lead—wire type)
E10L SFFSMDEEENR, SRERFERA Digit 10 Packaging code(related to SMD series)
ERRliv A ERFEAERD Digit 11 Internal use
F12~1500 ST FIEER(SMtable 4) Digit 12 to 15 Lead form and packaging code(refer to table 4)
(Bl =&) (for tinned—lead—wire type)
#12~15fL FSMDERIMER TR, ZREARFIUH  Digit 12to 15 Dimension code(related to SMD series)
#16~18fL NEPIFIEHD Digit 16 to 18 Internal use
m f5|an for example
C24 1J 102 J 2 0 R201 000

Internal code

Reel Tapped
Internal code

Pitch=5.0

Capacitance tolerance

0.001uF

Ur =63V

Series code
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m Tablel ZESHRIXFE Series Code

g S e S (ST S K S

Code Type Code Type Code Type Code Type
c13 CBB13 C25 CL25 Cc42 MKP62 C71 CBB71A/B
C14 CBB81 C30 CBB20 C43 MKP63 C72 CBB72A/B
C20 CL20 C31 CBB21 C44 MKP64 C82 MMKP82
C21 CL21 C32 MKP21 C45 MKP65 C84 MMKP84
C22 CL21X C33 MKP23 C46 MKP66 CI1 CLN21
C23 CL23 C35 MKP25 C47 MKP67 C4R MKP62+R
C24 CL23B C40 MKP61R C51 CLN51

m Table2 FiEHEHRA Rated voltage code

A B C D E F G H J K L M N
16 20 50 63 1100
2 100 125 160 200 250 315 400 500 630 800 120
3 1000 1250 1600 2000 2500 3150 4000 5000 6300 8000 1200 1400
B Q R S T U V W X Y
1 240 300 330 440 540 600 700 850 900
2 275 305 350 450 520 760
3 280 310 480

B SEEARISIE, FEMBFRTOR, BFNFERTER, HIIHA25KRT100Vac, 2A%R100Vde
Examplation: Refer to JIS standard, Letter and then number indicate AC, but number and then Letter indicate DC,
for example, 2A indicate 100Vdc, A2 indicate 100Vac.

H Table3 HIFEAAE Pitch code

Code 0 2 3 4 5 6 8 9 A B
Pitch axial 5.0 7.5 10 12.5 15 20 22.5 25.0 27.5
Code C D F H M R

Pitch 30 32.5 37.5 42.5 52.5 62.5

(M E R R EIECBB 1B R E A AIEER D)

(The pitch code of CBB13 precision cap aren't included in the above table.)

m Tabled S|Z&MTHEEMRE Lead form and packaging code

g12ir Digit 12 $13{i Digit 13 %144 Digit 14 %15 Digit 15
et 1tAA e ] BiEA et BiAA ez BEAR
Code | explanation | Code | explanation | Code | explanation | Code explanation
A e ) 4 2 F=5.0mm 0 | ®REM 1 = RIEES TN 7L > 18 each cap. between two consecutive holes
ammo-pack 3 F=7.5mm straight P3=12.7mm,H=18.5mm (For pitch=5.0/7.5mm)
4 | F=10.0mm 1 | "-TH -
6 F=15.0mm kinked 5 P3=25.4mm;H=18.5mm (For pitch=10.0/15mm)
A P RTEESM TN FL > /8 each cap. among two consecutive holes

P3=12.7mm,H=20.0mm (For pitch=5.0/7.5mm)

E P3=25.4mm;H=20.0mm (For pitch=10.0/15.0mm)

(Detail information refer to pag 17 and 18)

F ElE2 3% 2 F=5.0mm 0 B=4.5mm 0 BHKE = + 0.5mm
lead kinked 3 F=7.5mm (the Iength B Length tolerance + 0.5mm
(in bUlk) 4 F=10.0mm of B) (refer to pag15)
6 F=15.0mm
C | BV K5 0 Sl KERE + 0.5mmel iR KE

B8 explanation

or | straightlead | Code Length tolerance + 0.5mm(or standard length)

Y |orecutlead | oo | 4 pya|ss K (18mm min)
(in bulk) standard lead length

45 | 5|ZKE4.5mm
lead length 4.5mm
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