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Capacitors for power electronics

—, BREEEAHIEE Guide for capacitors choosing

AC/DC DC/AC
o — e O
-~ —_—c1 — C3 ~
C2 C2
o— o .o
Fs Ihee PCBZI &7 By, BEXSIHERT
No. Function For PCB mounting series Screw, lug terminals series
BRIER
Cci , C3D C3A, C3A(G), C3B, C3E, C36, C3N
DC Link
C3H, C16, C82, C32
IGBTIR UK
Cc2 (Please refer to the PCB C38
IGBT Snubber
Catalogue for C82 & C32)
- Iﬁﬁ& Con C66, C69 (ﬁjﬁSingle phase)
AC filter C65(A) , C67 (=1HThree phases)

HE %% Other series

C3G: A5, ATEERBREIER, WaAV/dtEKas

Fast—on terminals, for high AC voltage snubber application, such as dV/dt filter

C3K: #8751, ATGTOZM/IRILIRIF

Thread hole terminals, damper/snubber for GTO protection
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—. BNBETFHRERMNRERER —. The standard system of capacitors for power
electronics
HAEFEARNTEFASHTEERFAZ RS The main standards are GB/T17702.18&GB/T17702.2 and GB/T12747.1&GB/T12747.2,
& A HIGB/T17702.1. GB/T17702.2F1GB/T12747.1. GB/T12747. published by China National standardizing committee.These standards are equal to
2(HANERBTHIEC BFARAZRES (BNBER) FIE IEC61071, IEC60831-1&IEC60831-2, prepared by IEC technical committee 33: Power
IEC61071,1EC 60831-1, IEC60831-2) , capacitors
{Eh%MFe, FE)th5| T GB/T25121 (%[EFIEC61881) . As supplementary,faratronic also refers to GB/T25121 (IEC61881 idt), GB/T21563
GB/T21563 (Z£[5] FIEC61373) FIAEC-Q200Z& 44, DIHE (IEC61373 idt) and AEC-Q200 and so on,for railwy or automobile applications.
g, REZEEHTEFANRAERK. According to the basic requirements of above standards, Faratronic made detailed
RETELE L RIFAENEM EHETZNESE LS standards of various types of capacitors for internal use.
FHEAIMOSVIRAE, UERNIBEIH. In additional, some terminologies are also reference to other capacitor standards,
AN, BHBTFHARNBMIIENELSETHE which will be not listed below.
HASBIEFHNEX, FHE——FH. The standard system of lamp capacitors is made up of all above standards.
M, M TRIOBEFESBNIRERR Following, please find the corresponding specification lists for power electronics
BB FHEAFNITERR, FFMT: capacitors.

RS (No.)

R4 (Standards)

GB/T 17702.1

BABRTEER E152: 20

(IEC 61071) Capacitors for power electronics Part 1:General
GBIT 17702.2 BB FEAR F280: BLZNREERE. BNE. AR R R A R AZER
(IEC 61071) Capacitors for power electronics Part 2:Requirements for disconnecting test on fuses,

destruction test, self-healing test and endurance test

GBIT 127471
(IEC 60831-1)

RREBEIKVEIN T ZRE N RGABRARFFHER

B8 BU—MeE. RRAMEH—LeER—L2EMETS

Shunt power capacitors of the self-healing type for a.c. systems having a rated valtage up to and including 1 000V
Part 1: General - Performance,testing and rating - Safety requirements - Guide for installation and operation

GBIT 12747-2
(IEC 60831-2)

FRBEIKVEMTZRE WRFGABRRFKERR F2807 . 2ARR. AR sIAE
Shunt power capacitors of the self-healing type for a.c. systems having a rated valtage up to and including 1 000V
Part 1: Ageing test, self-healing test and destruction test

(IEC 60384-1)

GBIT 25121 BB M EFHEE BB FHEAR

(IEC 61881) Railway applications - Rolling stock equipment - Capacitors for power electronics
GBIT 21563 MR Y EEWEE MEIRINRE

(IEC 61373) Railway applications - Rolling stock equipment Shock and vibration tests

GBI/T 2693 BFEEAEEEAR F159: 20T

Fixed capacitors for use in electronic equipment Part 1: Generic specification

(IEC 60721-3-1)

AEC-Q200 STRESS TEST QUALIFICATION FOR PASSIVE COMPONENTS
BITHEF~mYARRERS 159 TF
GBI/T 47981 Classification of environmental conditions

Part 3 Classification of groups of environmental parameters and their severities
Section 1 Storage

GBIT 4798-2
(IEC 60721-3-2)

BILHF~mNBREEN E28n B

Classification of environmental conditions

Part 3 Classification of groups of environmental parameters and their severities
Section 2 Transportation

GBIT 4798-3
(IEC 60721-3-3)

BB F~mNBRERN B30y AUEHPSAEEEA

Classification of environmental conditions

Part 3 Classification of groups of environmental parameters and their severities
Section 3 Stationary use at weatherprotected locations

FELRFNSE . Detail specification for C16,C36,C38,C3A,C3B,C3D,C3E,C3G,C3H,C3K,C3N,C65(A),C66,C67,C69,C6A
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® A RIRERIE
1, FERE CN
B ASLE20C/50Hz TRt R A,

— N

2, FIERE UN

R FIEC 60831-1/-2frAEMNBE RS, (NIBRITHASN
ME MR B E AT I9RIE

R FAIEC 6107 1HR A E A RE, oI 504

MEZREBEUNAC: RITHEARMNAIRANRERKEEN
AN ESEiTIEERREE.

TE BB EUNoc: RITHEARMARANERERELE
F-HMNTESETHNRSETEEEE. HENATH
RIEBESSUKBEEEZT.

ENXAXADNEEERERTELE, TEEHUNEKE
T~ AERNRAXFAEMIELEE, FAUNcSUNcn X 5.

=. Terminologies

1.Rated capacitance Cn

Designed capacitance of the capacitor at 20°C /50Hz.

2.Rated voltage Un

For the capacitor referenced to IEC 60831-1/-2, it only means the
r.m.s. value of a.c. voltage for which the capacitor has been designed.
For the capacitor referenced to IEC 61071, it is divided into,

Rated a.c.voltage UNAC: maximum operating peak recurrent voltage
of either polarity of a reversing type waveform for which the capacitor
has been designed.

Rated d.c.voltage UNDC: maximum operating peak voltage of either
polarity but of a non-reversing type waveform, for which the capacitor
has been designed, for continuous operation.lt shall be higher than
the sum of operating d.c. voltage and operating ripple peak voltage.
If just use rated a.c.voltage or rated d.c.voltage, UN is useable. But
if use both rated voltages, we should use both UNAC and UNDC to
divide them.

According to IEC 60831
UA

Uo
U2

Peak voltage

According to IEC 61071

Ripple voltagel

DC voltage

3. ARERE Ums
BARRAEESETEEFATHIANZRRIEZREEN
TI9RIE.

4, GUKHE Ur
8 1) B [ A9 U B U A9

Zr =
X/}zl\f,ﬁio

5. JEEHHERIE Us
AVIBRE RGP EEA NI SBMNEERE, WEE
RAAVHIARAE, BEREHENENEERFHE.

6. HEHHBE Ui
T AR E A B A RS X AN B X Hh 3 E Y
FHRE. BERERR, hEBEEFESTHEEERM2,

7\ %*%iﬁ Imux
ELIE T A RAERATHIRE.

2013

3.rms voltage Urms
Root mean square of max. permissible value of sinusoidal a.c.

voltage in continuous operation.

4 Ripple voltage Ur

Peak-to-peak alternating component of the unidirectional voltage.

5.Non-recurrent surge voltage Us
Peak voltage induced by a switching or any other disturbance of
the system which is allowed for a limited number of times and for

durations shorter than the basic period.

6.Insulation voltage Ui

rms value of a.c.voltage designed for the insulation between terminals
of the capacitor to case or earth.The insulation voltage is equal to
the rated voltage of the capacitor, divided by v2, unless otherwise

specified.

7 .Maximum current Imax

Maximum rms current for continuous operation.




8., mAUIEERFI
EESETHATEELMNERIEESRR. HEEN:
I=CN x (dV/dt)

HepdV/dtR B ERIEE, BEETHPATES I

BRBERFER, ¥ARRBIER.

9. BAME R I

MY R G P EE RIS AT HIAIEES
w, LERAATHAERNAE, BEXBENENILE
AEHRE.

10, EREXFEFA Rs

EANENBITEET, BRRNSEBINERHNME. £
BEEBEEASmIGA, HEHREBERELH0.004/C, I
(YN W H

Rs(T2)=1+0.004 x (T2-T1) x Rs(T1)

11, EBEECAEME ESR

—PMEHMEMRE, SEMMRITNBEAREHESERENE
BEARBERN, ENENSTEMET, ZEMEMNREINE
BETIZBASRTRRNEINNE,

12, NERHBFERK tgdo0
BARNNEMEHETERE THIRET . BRAKEE
SR FIRFE R R 52 x 107

13, HARAIRFEEE t90
ARERENELRBEERT, ERBMOBFENIERRIN
BARNTNNE, REIFUNEKBAMERZLE.

14, NRIRFETNE Pd
BHAFRNENRBATRANKESSIENRE EEH:
Pa= 0% x 7 xfox CNx1gd 0
BERBAF 0=U/2
RAERE: 6= (2 Ums
GTOR B8 A 88: 0=v2 UNDC/2
fo: fEINTE B A28 LB R 9B AR

CN:EBAE
15, REHRFENE P

HEARBLEENERA, ATFHREKBMERSKHMSIERN
?)n'—\'ﬁ, Efﬁﬁ] Pj=12rms><Rs
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8.Maximum peak current |

Maximum permitted repetitive peak current that can occur during
continuous operation. The value is following:

=Cn x (dV/dt)

Where dv/dt indicates rate of voltage rise,which means maximum
permitted repetitive rate of voltage rise of operational voltage,

usually using instead of i.

9.Maximum surge current s
Peak non-repetitive current induced by swiyching or any other
disturbance of the system which is allowed for a limited number

of times, for durations shorted than basic period.

10. Series resistance Rs

Effective ohmic resistance of the conductors of a capacitor under
specified operating conditions. It depends on temperature and the
approximate TCR is 0.004/°C . The approximate formula is following,
Rs(T2)=1+0.004 x (T2-T1) x Rs(T1)

11. Equivalent series resistance ESR

Effective resistance which, if connected in series with an ideal
capacitor of capacitance value equal to that of the capacitor in
question, would have a power loss equal to active power dissipated
in that capacitor under specified operating conditions.

12. Dielectric dissipation factor tg o

Constant dissipation factor of thr dielectric material for all capacitors
at their rated frequency. The typical loss factor of polypropylene film
is2x10™

13. Loss factor of the capacitor 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, it is that ratio between
the equivalent series resistance and the capacitive reactance of a

capacitor.

14. Dielectric power loss Pd

Loss power induced by dielectric polarization or dielectric conductance.
The value is following:

Pa= 0 x 7 xfox CNx1gd o

0= Ur/2

U= V2 Urms

0=y2 UNDC/2

Where, for DC capacitors:
for AC capacitors:
for GTO snubber capacitors:
fo:fundamental frequency

CN:capacitance

15. Joule power loss Pj

Loss power induced by series resistance of the capacitor under rms
current.The value is following:

Pj= Izrms x Rs
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16, HEEB[BAIRFEINZR Pt
HARREENTINIE,
BIPt=Pd+Pj= 1%rms x ESR,

B RIRAE S REARFE A A,

17\ ﬁi*ﬁﬁlﬂg Prmax
EHREETEE TERRT RKBNRARFENER
18, HE Ls

BARRETASENHAMNRERIHKOERE.

19, HIRIE fr
o 2B FOBE LA 0 BB B RAATR . LA D

fr=1/(27 x JLixCn)

20, FREIE N

WITE AR ERE.

21, BITIBE 0 case

ERARBIATERENNIERARE.

22, ERIEITRE

BARITWETHRSINTEE.
23, EE'i{fﬁi_ im}""*em
24, BREHTSIBE 0 omb

ERERESEMGT, EERRERAXEMNFHEITZ(EH
BETNENESREE

ﬁu%ﬁ;‘ﬁ&—iﬁo MFE7E BB A=< 10em HEE HE K
2/3I_JJ:EF5L)EE/)HIJ ?Eﬁ?i/:k/ﬂ%

25‘ 9[‘%;&;"‘& O case

9|\ ?’i]\’,ﬁ/mf#%u SHBREBEEZ=.

26, FPH Rin
REFRIANZERFNEARANRE LR, BRRAR
ARREEAERERE 0 b ER EH S EE
Reh A R 2R 34 £ 21 SN FS A BB Rihhe 5 9% B FR 5 A9 4 BB Rthea 7§

ERIIARL

27, HRRE Ons

BHARKNBHEHRSMAEE. EEHD: 0hs= 0 amb+Pt x Rih
Ek% O hs= O case+Pt x Rthhc
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16. Capacitor losses Pt
Active power dissipated in the capacitor, consists of dielectric loss

and joule loss., i.e. Pt=Pd+Pj= I2rms x ESR.

17. Maximum power loss Pmax
Maximum power loss at which the capacitor may be operated at

the maximum case temperature.

18. Self-inductance Ls
Represents the sum of all inductive elements which are-for mechanical

and construction reasons-contained in any capacitor.

19. Resonance frequency fr

Lowest frequency at which the impedance of the capacitor becomes
minimum. The value is following: fr=1/(2p x /s x C~)

20. Rated frequency fn

Specified frequency for which the capacitor has been designed

21.0Operating temperature 6 case
Temperature of the hottest point on the case of the operating

capacitor in thermal equilibrium.

22.Maximum operating temperature 6 mox
Highest temperature of the case at which the capacitor may be
operated.

23.Lowest operating temperature 6 min
Lowest temperature of the dielectric at which the capacitor may be
energized.

24.Cooling-air temperature 6 amb

Temperature of the air measured at the hottest position of the
capacitor, under steady-state conditions , midway between two units.
If only one unit is involved, it is the temperature of surrounding air,
measured 10cm away and at 2/3 of the case height of the capacitor

under steady-state conditions.

25.Contained temperature rise A\ 0 case
Difference between the temperature of the hottest point of the
container and the temperature of the cooling air.

26.Thermal resistance Rt

The thermal resistance indicates by how many degrees the capacitor
temperature at the hotspot rises above 6 amb per watt of the heat
dissipation losse.

Rth consists of Rihhc (thermal resistance from internal hotspot to case)
and Rthca (thermal resistance from case to ambient).

27.Hotspot temperature 6 hs
Temperature at the hottest spot inside the capacitor. The value is

following: 0 hs= 0 amb+Pt X Rth

Or 6 hs= O case+Pt x Rthhc



28, FEBERY o

BARENENREECENREMRENTMUE. BEM
20CHEEREANSE, AFADZ—EIBIKE (10%7T) R,
(10¢/°C= 1ppm/C)

Ci-Co

X T - To)

C: HARERETHNAE
Co: HHAREAT(20+2) CHHNAE

29, SfRZEH
HARMBHIREIANED B = BRET
(IEC 60068-1: #n: 40/85/56) .

40/85/56

RIESEHALEHRE(6K)
EBREFNRE(+85C)
TBREARE(-40C)

30, ZEZKFRRE (IR) /BT 1EE & (1)
BHRBHAABRRAB—DHEMMPERBERESR
BROFEREMILE, BAAMO., KEE R ALEBHEM
BAEMNER, BEMURRR, AT ts]=IR [MQ] x Cn[uF]
—MRBERT, BEBHEBTERNFEBRB[NEZFNE,
A (8] B $0 TR K A2 (20:Cn>0.33uF) R RS A 4B 545 1

31, BRI (& BEHERER)

BARNERF AL L FIEN R FadE mE Ak
REHFamEnEE.

ERABENEREEERBIASEARNTEREEBNARE
BREE, BEERBAILTAMK, SNREFESS. 26,
RMEEFHUELRE, BEFLAEIMER~ER
EUEETFRBELNEREREL, FEFRE5EER
RIRIT, BRREIHENTRELES.

o =
[El==%

32, RHEN

RNTUHERAIR B AR A ROME, HELETFEM
B (8] U SRS T B S o BB LL . HE AL AFT (SR
Fitslfit), TFIT=1/(107/\RT) .

Z45):1 0000 RITHFAELA E & T TE1 0000/ MBS 3L 710
R4k, M A =10/(1 0000 = 1 0000) =100 FIT,
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28.Temperature coefficient of capacitance «

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.

o= Ci - Co
" CofTi - To)
Ci: Capacitance at temperature Ti.
Co: Capacitance at temperature To (20 + 2) °C.

29.Climatic category
The climatic category which the capacitor belongs to is expressed
in three numbers separated by slashes,(IEC 60068-1:example
40/85/56).

40 / 85/ 56

days relevant to the damp heat test (56days)
the upper category temperature (+85C)
the lower category temperature (-40C)

30.Insulation Resistance(IR) / Time Constant (1)

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]=IR [MQ] x Cn[uF]

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

describing larger ones' (example: Cn >0.33uF).

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

Processs by which the electrical properties of the capacitor, after a
local breakdown of the dielectric, are rapidly and essentially restored
to the values before the breakdown.

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 would occur. The energy 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.

32. Failure rate A

It indicates the failure probability of components in unit time and
the value is the number of failure components in unit ime compared
to the total number of components. The unit of A is FIT (also
expressed as Fit or fit) and 1 FIT=1/('I09 hrs).

For example, 1 0000 pcs of components work at given conditions
for 1 0000 hrs and 10 pcs of components failed, so A =10/(1 0000x
1 0000) =100 FIT.
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M. AR ®

BARNIMAETSERRNETEERRARBERX. X
TRREAREZENBEER, ENNRITEFEFIARN. —&K
s, NAEERBRBEPERSR AHEEERARERE
ATOCHNAFMET, EMNHNTEAE T IAZ]100 000/ i,

BRSBTS E— M ETXERERMERTEN SIS
HE. NTEARBARNTHSETSETEERAREREZ
B A2, RTEDIERSE. WTIHEKGESTERMN
BEHRER, TIAKRBAMNARAIBIT.

M0, Expected lifetime of the capacitor

The expected lifetime of the capacitor depends on the applied
voltage and the hot spot temperature during operation. For
capacitors applied in different situation, the designed average
service lifes are different. Generally speaking, capacitors used in
DC-Link circuits will have a expected lifetime of probable 100 000
hrs at rated voltage and 70°C hot spot temperature.

Expected lifetime is a statistical value calculated on the basis of
experience and on theoretical evaluations. The following diagrams
show the correlation between expected life, operating voltage and
hot spot temperature. The diagrams should be considered only
as a theoretical reference. Please consult our technical department

in case of working condition different from the rated ones.

Expected life VS voltage

(The diagrams should be considered only as a theoretical reference)

L/Ln

10

0.8 0.9 1 1.1 1.2

13 1.4 15 > U/Un

Ln: Expected life at rated voltage Un

L: Expected life at voltage U

Expected life VS hot spot temperature at Un

(The diagrams should be considered only as a theoretical reference)

L/Ln
A
10 ;
e
\\
1 \\
BN
N\
\
\
0.1 3
0.01 > Ohs(C)
0 10 20 30 40 50 60 70 80 90

Ln: Expected life at 70°C hot spot temperature

L: Expected life at 6 hot spot temperature
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T, FRARNESARAR) 2REMEEN.

2, TEdiR

BT EARROP (HXR) BRGFTERECEBE TR
KH9FER, BI=C x dV/dt.

HTERRFERFE, ASMSsShofFtTEAN, BT
BARER (R ERFEERRBEFEAME RS, ¥
SARGF(BR. B Mrk. A, SFRREERAEME
MXEFFEBE (FEFBE) AR, EZTERRAIRS

THERRBIAARZATFELNRENIOPERIEERR,
R ErdV/dtE AR AT BR 1 BY) FIEE SR B8 7 (Mg IS B S A SUE R ) 4E
M, HERN, FHAXBRNEREBEAFEEZA.

3, EMEMOERERELF
REMEH AR TEN AR

FARATRONIC [\

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).

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.

3. Calculation of rms in various waveforms

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

i (type) 1 2 3 4
% E £ E E
(waveform) — 1 T T
| .
B RE(rms) EN2 EN2 EV/(2T) EN3
T (type) 5 6 7 8
l _
i E i E tIE E‘ﬁw
(waveform) T t — T ‘ 7_%2 Eat
T T T g
BRUE(rms) E VA/(3T) E EVUT S (Ei+E2+E3+ES)
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4, HEREHE

HTHEARERERRBURTHREMEE LR KRR,
BMfE R REEEFRME, o~ RABFE MR ER, X8
KSR ARMENRE, LARERRE . HHTRNER,
HRK—1200Q/NV~1000Q/NVH ESHIFRRELR, KB ERR
HAENEREER .

HEZNERBARRIFRATIE EWHIF NN, BFAE
PMEFRBERK—P20Q/NV~10000NVHESHRRER. FRER
ARARAE

Ao, ERFRELERZIMNDANER[/ATEINRE, &
W BN BEFNEETRSTREARTERGNHE.

5. E#RIRE~ERSBE

BARNGEEZHTERRERZEWEREESHHE
B, FENRSNMRENES. HENGYEEMMEREE K E#H™
B, MFAERNEBELR, BEXFBBENERRASTEEM
BOIRTER .

6. 5PMEiR
HEARTRIFERRN, RERRESERARNERETT
. HREBHAIH R, T BEAREBREE
. Eit BREMNERAAFBE ™M EFAAENR

REE, MEBVLELENERRFINENALRTT.

(A Ocase)

A =1

HRUR ST

Z0N /s /L

325
) /JILéé

7. PERME

REAEHERERRINT R PER T T AR AR —FRIRIR
SRR, EMBHFES RGBT EERRETE
M e RER, SBERROTHEUIMREE.

4. 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 202 /V to 1000 Q) /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
1000 Q2 /V or more in series to each capacitor.(For detail see the
specification)

In additional, capacitors must be discharged with resistor before
handling. Because the capacitor hasn't discharge resistor inside,

so there is residual but maybe deathful electric energy contained.

5. 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.

6. Contained temperature rise (A Ocase)

When continuing current flows through the capacitor, the
temperature inside the capacitor will rise, induced by accumulated
heat. If the temperature exceeds allowed hot-spot temperature,
it might cause a short circuit or fire. The limits described in the
catalogue are not exceeded and it's necessary to check the

temperature on the capacitor surface when it works.

7. Flame retardation

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.

10

ﬁgﬁ&%ﬁi F XY R B AR A FE B (MmmS) Nk B R a)(s) 5K RIS ]
flammability) | #F3 <250 | 250 <f&FR <500 | 500 <{AFA <1750 | 1750 <{kFR (s)
A 15 30 60 120 3
B 10 20 30 60 10
C 5 10 20 30 30
8. BIEIME 8. Humid ambient.
KT E T, BARTEARKSES. & If used for a long time in a humid ambient,the capacitor might
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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 of

capacitance and a increase of capacitor losses.

9. Storage conditions:

1. Capacitors may not be stored in corrosive atmospheres,
particularly not when chlorides, sulfides, acids, lye, salts, organic
solvents or similar substances are present.

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

Temperature: <35 °C

Humidity: <80% RH, no dew allowed on the capacitor.
Storage time: <24 months(from the date marked on the

capacitor's body or the label glued to the package)

Green Products
RoHS Compliance

Faratronic products in the catalogue are RoHS Compliant.

. Guide for customer ordering
Please provide following information as possible

as you can

1. Application: for example, UPS, transducer, rectifier etc.

2. Rated capacitance and tolerance

3. Voltage: including rated voltage, working voltage, ripple
voltage, non-recurrent surge voltage

4. Current: including maximum current, working current,
maximum peak current, maximum surge current etc.

5. Frequency: including working frequency, pulse frequency,
frequency of ripple voltage etc.

6. Working location: for example, fixed-location, vehicle,
watercraft etc.

7. Working environment: for example, temperature range,
humidity, altitude, cooling mode etc.

8. Dimensions: for example, diameter, height or length,
width, height etc.

9. Terminal form: for example, stud, thread hole, lug, tab, etc.

10. Safety: for example, flame resistance, anti-explosion etc.

11. Expected lifetime: under given working conditions.

12. Fixed style: for example, bottom-stud, middle-clip,

mounting ears etc.
13. Others
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J\. F=R4REL%EE  Part number system
B 184~ m AT
The 18 digits part number is formed as follow:
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

C

F1~3h  BSRED Digit 1to 3  Series code

Ha~56L  FIEHEE(SLtable 1) Digit4to5  Rated voltage(refer to table 1)

$6~80  IIMRBAE(IRBIISIRE) Digit6to 8  Rated capacitance value (JIS Standard)
107=10 x 107 pF=100uF 107=10 x 107 pF=100uF

Fofr AERE Digit 9 Capacitance tolerance
G=+2%, H=+3%, J=+5% G=+2%,H=+3%,J=+5%
K=+ 10%, N=0~10% K=+ 10%,N=0~10%

E10L S|4 (Z Ditable 2) Digit 10 Pitch(refer to table 2)
(3& BT C3D,C3H,C6AZE ) (for C3D,C3H,C6A series)

#1041 SNE R TR AS Digit 10 Dimension code
(FEHBFC38, C3A,C3B,C3G, C3K,C65(A),C66 (forC38, C3A,C3B,C3G, C3K, C65(A),C66,
C67,CE9% A%, SRENRTIALA) C67,C69 related to each series)

F114L A EBHFERD Digit 11 Internal use

F12~1501 3| Huwag Digit 12to 15 Terminals code
(SREANRTIAILA) (related to each series)

#16~181L NEPFFIERS Digit 16 to 18 Internal use

m f5lan for example

C66 E2 156 J A 0 8500 000

Internal code

Terminals code

Internal code

D=40mm,H=65mm(case size)

Capacitance tolerance: + 5%
15uF

Un = 250Vac

Series code
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m Tablel FiEHEM Rated voltage code
A B C D E B G H J K L M N
1 16 20 25 50 63 80 132 1100 2 400
2 100 125 160 200 250 315 400 500 630 800 120 1300 2200
3 1000 1250 1600 2 000 2 500 3150 4 000 5 000 6 300 8 000 1200 1400 2 600
4 180 1500
5 150 1900
6 1800
7 1700
P Q R S T U V W X Y
1 240 300 330 440 540 600 700 850 900
2 275 305 350 450 520 690 760 875
3 280 310 320 480 550 660 750
4 220 3000 345 430 560 620 7 000
5 230 3050 3500 460 5500 650 7 500
6 2800 3200 375 4500 525 6 000 780
7 2250 3300 410 580 6 500
8 680
Y SEEARNISEOfE, FEMBFRTRN, BFMFERTER, HI1A25%R100Vac, 2AFKR100Vde
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.
B Table2 fIEECAS  Picth 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 SIS 42.5 52.5 62.5
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