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FILM CAPACITORS

4. .Caution Items In Using Plastic Film
Capacitor

5.1 Operation Voltage

The film capacitor varies in the maximum applicable voltage
depending on the applied voltage waveform,current waveform,
frequency, ambient temperature(capacitor surface temperature),
capacitance, 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 detall
see the specification). MTF(CL21X) . MTB(CL21B) .
MPC(MKP35) . MPH(C37). MPD(C37F)series are not suitable for
AC applications.

5.2. Operating Current

The pulse(or AC)current flowing through the capacitor is expressed
as:|=C*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 rated current must be considered by dividing into pulse
current(peak current) and continuous current (rms current)
depending on the break down mode, are when using, should make
sure the both current are within the permissible values. Under the
application of high frequency or high pulse, we recommend to use
polypropylene film capacitor.

5.3. Calculation of Rms In Various Waveforms
In each waveform, calculate the rms value in the following formula.

2 (type) 1 2 3 4
N NE \VaAVAYS /N /N\E :
Bt — f/ \ I,/ ’;{ \E . t III‘— [ ‘ ‘ E
(waveform) \/ J T ‘|
HAE (rms) E N2 E A2 E/|JU@T) EA3
ik (type) 5 6 7 8
\ | | _/'\_I'
A E - E [ B S TEs
(waveform) 1 }— T o /e g
T { - [ T
HRUE (rms) E\Jt(3T) E EUT \/%(|12+|22+|§+|f)
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FILM CAPACITORS

5.4.Capacitor for electromagnetic interference
suppression of AC power supply.

5.4.1 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 regulaed in
safety standard in each country. Please use those approved products,
which confirm to corresponding safety Standard of different countries.
The DC capacitor will not be used in across-the-line circuits.

5.4.2 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 electronics shock, classified as classX1,X2
and X3(refer to the table below).

5.4.3 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 f\danger of electronic shock, classified as class Y1, Y2, Y3

and Y4 (refer to the table below).

. A8t Y I 60 P o b s S TS A S 56 e o P WAL AR v FL TS Up(KV)
g;ss Peak pulse voltage Application Peak impulse voltage U, before
in service(KV) L endurance test (KV)
e ik Cr=1.0uF, 4.0
X1 >2.5, =4.0 bR R U
High pulse Application Cr>1.0uF, 4/4/Cx
— & Cr=1.0uF, 2.5
X2 =25
General purpose Cr>1.0uF, 2.5/4/Cp
R ‘/ﬂ%
X3 =1.2 e
General purpose
eS| e LU (Vac) TS A A S 6 I o P DS AL Rk #EL S Up(KV)
Class Rated Voltage (Vac) Peak impulse voltage U, before endurance test (KV)
Y1 =500 8.0
Y2 =150, =300 4.0
Y3 =150,=250
Y4 <150 25
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Kl e B (Vac) fif H1 /5 (Voltage Proof)
Class Rated Voltage (Vac) 3142 Id] Terminal to terminal We5%2 [ Terminal to case
X1, X2. X3 =760 4.3Ur(d.c.) 2Ur+1500V(a.c.) with
a minimum of 2000V(a.c.)
Y1 =500 4000V(a.c.) 4000V(a.c.)
Y2 =150, =300 1500V(a.c.)" 2L.Jr\j+1 500V(a.c.) with
Y3 =150,=250 a minimum of 2000V(a.c.)
Y4 <150 900V(a.c.) 900V(a.c.)

1) Y2 25, Y3, Y4 KA EMIRL, AW HL s nT DU RUE A2 i i s 1.5 £ 1) L AR
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.
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5.5 Charging and discharging

Due to 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~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~1000Q/V or
more in series to each capacitor.(For detail see the specification)

5.6. 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 across the capacitor, the buzzing noise will
become louder. However the buzzing noise is of no damage to
capacitor.

5.7. Surface over-temperature(AT)

5.7.1When 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.

5.7.2Method for determining the surface over-temperature of the
capacitor is showed in fig.1. The capacitor being tested must be
supplied by the working AC or pulse voltage and frequency.

fhen (g
thermacouple
ik

po.b,

ML

test instrument

HHBEEH

Fig.1
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Note: If you need the temperature more than above, please contact our engineer.

5.8. FHRM:
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5.8. 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 ill break the coating layer or plastic

TRl B case of the capacitor, and may lead to melting and firing of the
capacitor element.
HIARBE 2 FXS LA S ABIER Cmme)HEi KGR ) () AR ]
Category of
flammability 4= 250 250<{ARI=500 | 500<{kH!=1750 1750< {4 (S)
A 15 30 60 120 3
B 10 20 30 60 10
C 5 10 20 30 30
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R B IR R FATIBOR TR o

14

5.9. Special working conditions

5.9.1 Humid ambient

If used for long time in a humid ambient, the capacitor might
absorb humidity and oxidize the electrodes causing breakage of
the capacitor. If cade of AC application, high humidity would
increases the corona effect. This phenomenon causes a drop in
the capacitance value. In case of working condition in AC
application is more severe than following table, please contact our
engineers for detailed informations.
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Working Temperature

Relative Humidity

5.9.2 VR

Average for year 25C 70%
2 weeks continuously 30C 90%
5.9.2 Resin
i o ) . . If the capacitor is placed in resin, the following situations
:[ZD% EE@%%%%&Y%*XJ’EE’ Tﬁ” Eg'rjﬁaﬁ){%ﬂ Hgékﬁit m|ght occur:
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5.9.3 SR E 1k

FRATTEEI SMD 7 ity s I AL i A, BAT A 12 ) ] A Uk
PR L 28 6 T 204 SMID (117 it »
TPl SMD 7™ il (10 R At P 7 3 A A ™
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[ Tliren

time(s)

[ ]dipping

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

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

5.9.3 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.

5.10Soldering suggestions
In order to obtain a good solderability, we suggest to observe
the following rules.

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

T max Time Note
Hi 110°C 1min
Pre-heatin PP
g 100C 2min o
P=7.5mm
270°C 4S
SRR
Soldering OPP
2 4
60 S P=7.5mm

5.10.2 If re-working or dipping twice in necessary, it should
ne done after the capacitor returned to the normal
temperature.

5.10.3 Avoiding to reflow soldering by combining the lead
type with SMD parts.
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5.11 Storage Conditions:

5.11.1. 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 aicd, etc.)

5.11.2 It should not be located in particularly high temperature
and high humidity, it must submit to the following
conditions(under the uncharging primal package):
Temperature:not exceeding 35C

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

75.Green Products

RoOHS compliance
Kwok Tran products in the catalogue are RoHS compliant.

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

7.1.Rated voltage:DC,AC.

7.2.Capacitance value and capacitance tolerance:J,K.M etc.
7.3.Finished product:Color TV,Monitor, Switching power,light,
ballast, transducer, ADSL,UPS etc.

7.4 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.

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

7.6.0perating temperature.

7.7.Dimensions:Body, lead space, etc.
7.8.Shape:enclosure(dip,case,etc) lead wire(straight, crimped,
taping etc).

7.9.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 worked
irregularly.

7.10.Welding Condition:SMD or tinned-lead-wire type.
7.11.Fixed style:PCB, insulated lead wire etc.



