GENERAL INFORMATION

DC Film Capacitors

Please refer to our Internet address (http://www.arcotronics.com) for updated information on

Arcotronics products, services and news.
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GENERAL INFORMATION

TECHNICAL TERMS EXPLANATION

Rated capacitance
Capacitance referred to 1 kHz, 20+1°C, 65+2% of relative humidity and 96 +10 kPa.
In case of doubt please refer to IEC 60068-1, sub-clause 5.2.
Capacitance tolerance
Admitted capacitance deviation from the rated capacitance.
Rated temperature (T,)
The maximum ambient temperature surrounding the capacitor or hottest contact point (e.g. tracks),
whichever is higher, at which the rated voltage Vdc or Vac at 50 Hz may be continuously applied.
Rated voltage (V,)
The maximum direct voltage or the maximum r.m.s. alternating voltage (50 Hz)or the peak value of a pulse
voltage which may be continuously applied to a capacitor at any temperature between the lower category
temperature and the rated temperature.
Category voltage (V)
The maximum direct voltage or the maximum r.m.s. alternating voltage or the peak value of a pulse voltage
which may be continuously applied to a capacitor at its upper category temperature.
Temperature derated voltage
The maximum voltage that may be continuously applied to a capacitor for any temperature between the
rated temperature and the upper category temperature.
Climatic category
The climatic category which the capacitor belongs to is expressed in numbers (standard IEC 60068-1:
example 55/100/56).
The first number represents the lower category temperature (example: -55°C); the second number the
upper category temperature (example: +100°C) and the third number represents the number of days
relevant to the damp heat test (example: 56 days).
Operating temperature range
The operating temperature of the capacitor is defined as the ambient temperature + self temperature raise
+ temperature raise due to thermal radiation from other heat sources.
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

o= Cl-Co where: Ci = Capacitance at temperature Ti

' Co (Ti-To) Co = Capacitance at temperature 20+2°C

For more details please refer to EN 130000.
Variation of capacitance with humidity
The capacitance of a plastic film capacitor changes with the ambient humidity. The capacitance change
depends upon the dielectric type. Please refer to the graph at page 12.
Dissipation factor (tgs)
The dissipation factor is the ratio between the resistive and the reactive part of the impedance of the
capacitor submitted to a sinusoidal voltage of specified frequency.
Insulation resistance (Ir) / time constant
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]xC [uF].
It states the time necessary to reduce the voltage to the terminals of the capacitor at 37% of a fully
charged capacitor value.
Pulse rise time (dv/dt) and K
The pulse rise time defines the capability of a capacitor to withstand high current peaks due to fast
voltage changes.
The peak current is defined by the following formula:
Ip (peak current) = Cxdv/dt
where: Ip inA; CinpF; dv/dtin V/us
K, is the content of energy of the wave-form applied to the capacitor and it is defined by the following
formula:
K,= 2|, (dv/dty? dt
where: T (pulse width) in us; K in V?/us.
The maximum values of dv/dt and K mentioned in this catalogue must not be exceeded in order to prevent
a dangerous overheating of the capacitor.
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GENERAL INFORMATION

APPLICATION NOTES - SAFETY CONDITIONS

1. Operating voltage

1.1 Rated voltage (V,)

Rated voltage is the max voltage that may be continuously applied at the rated temperature.
Values higher than the rated voltage may cause a perforation in the capacitor dielectric or
a short circuit.

Metallized capacitors have self-healing properties and the application of voltages higher

than rated voltage will not cause an immediate short circuit. Instead, what may occur, is a

progressive drop in the insulation resistance with a possible risk of smoke or fire, depending

upon the type of electric circuit in which the capacitor is working.

The rated voltage of the capacitor is usually D.C.

If a capacitor marked D.C. is used as an A.C. capacitor, the maximum working voltage

is limited by the heat produced or by micro discharges that could take place inside the

capacitor. Do not use A.C. voltages higher than those specified in the catalogue for each
series.

Note:

a) The A.C. voltages described in the catalogue refer to a sinusoidal wave-form. In case of
other types of waveforms or for working conditions different from those described in the
catalogue, please contact our Technical Service before using the capacitors.

b) If the capacitor is subject to voltages higher than the rated voltage, caused, for example,
by the bad functioning of other equipment, it might be necessary to use a protection
device.

¢) The Rated Voltage (Vac) can be applied during the whole life of the capacitor in case you
are using a suppressor series or those quoting “A.C. APPLICATIONS”.

In any other case, the Vac can be applied for a max. operating time of 1000 hours.

1.2 Derating of rated voltage for high operating temperature

In case of a plastic film capacitor, the operating temperature (the temperature measured
on the hottest point of the capacitor) depends upon the type of dielectric used, the ambient
temperature in which the capacitor is placed, the type of voltage applied (A.C. or D.C.) and
in case of pulse applications, upon the value of current and frequency applied.

The rated voltage (V) is the maximum voltage that can be applied at a temperature < the
rated temperature.

For temperatures higher than the rated temperature it is necessary to apply a voltage
derating to prevent any damages to the dielectric of the capacitor.

This derating depends, in general, upon the type of dielectrics used (polyester,
polypropylene, etc.).

The catalogue quotes the limits for each series.
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GENERAL INFORMATION

2. Dissipation (A.C. applications)

When a capacitor is used in A.C. applications at high frequency, internal heating of the
capacitor may follow with a possible risk of smoke or fire. This is caused by the heating
effect of the current flowing through the internal resistance of the capacitor. The formula
used to calculat the max power dissipated by the capacitor is the following:

[Prmsc,

P__ =5 \Vmsc x 2nf x C x g5, (f)=y ———— xtgs,, (f)
i 't 2nfxC
where:
P... = maxdissipated power in watt
Vrmsc, =r.m.s. voltage of the i"" harmonic in volt
Irmsc,  =r.m.s. current of the i harmonic in ampere
f = frequency of the i harmonic in hertz
C = capacitance in farad

tgs, .. (f) = max. dissipation factor corresponding to the frequency of the i"" harmonic
= number of significant harmonics
Vrmsc, (Irmsc, ) is related to V_ (I_) as shown in Fig. 2 at page 8.
In case of sinusoidal wave-form (N = 1) the formula to calculate P___becomes:
I’rmsc
P e = VZrmsex 2mfx C x tgs, () = —— xtgs,_ (f)
2mfx C
(to calculate the P___ for some typical wave-forms, it is possible to use the approximate
formulas of Vrmsc and Irmsc listed in the table 1 at page 5).
AT, ~ = allowed capacitor overtemperature in °C.
T, = max. ambient temperature surrounding the capacitor or hottest contact point
(e.g. tracks), whichever is higher, in the worst operation conditions in °C.

Box Type

For T, <40°C

AT, =40°C for film-foil polypropylene capacitors (KP), polypropylene capacitors with
double sided metallized film electrodes (MMKP), metallized polyester film
capacitors (MKT).

=20°C for polypropylene capacitors with single sided metallized film
electrodes (MKP).

AT,

lim

The outline of AT, vs. T, is represented in the graph at page 6.
The formula used to calculate the max. power that may be dissipated by the capacitor is:

ATlim
clim
Rth

where:
P,. = maximum power that may be dissipated by the capacitor in W
R, = thermal resistance of the capacitor in °C/W (see table 2 at page 5).
AT, = allowed capacitor overtemperature in °C
It must be:

< .
cmax clim

In case of a sinusoidal wave-form the graphs of V(f) are illustrated in the pages of the
catalogue relative to each series.

Warning:

apart from the derating of the voltage versus the working frequency it is also necessary to
consider the derating of the voltage versus the working temperature (see paragraph 1.2).
Do not hesitate to contact our Technical Service for any doubts or more detailed
information.
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Table 2
Pitch Box R,
B H L
(mm) (mm) (°C/W)
25 6.5 7.2 127
3.5 7.5 7.2 111
50 4.5 9.5 7.2 94
’ 5.0 10.0 7.2 90
6.0 11.0 7.2 82
7.2 13.0 7.2 73
25 7.0 10.0 107
3.0 8.0 10.0 98
3.5 6.5 10.5 100
7.5 3.5 8.5 10.5 91
4.0 9.0 10.5 86
5.0 11.0 10.5 75
6.0 12.0 10.5 69
4.0 9.0 13.0 79
10.0 5.0 11.0 13.0 69
6.0 12.0 13.0 64
4.0 10.0 18.0 65
5.0 11.0 18.0 60
6.0 12.0 18.0 56
7.5 13.5 18.0 51
6.0 17.5 18.0 48
7.5 14.5 18.0 49
15.0 8.5 14.5 18.0 48
9.0 12.5 18.0 50
7.5 18.5 18.0 45
10.0 16.0 18.0 44
13.0 12.0 18.0 45
11.0 19.0 18.0 40
6.0 15.0 26.5 43
6.5 13.5 26.5 44
7.0 16.0 26.5 41
22.5 8.5 17.0 26.5 38
10.0 18.5 26.5 36
11.0 20.0 26.5 34
13.0 22.0 26.5 31
9.0 17.0 32.0 35
10.0 20.0 32.0 32
11.0 20.0 32.0 31
13.0 22.0 32.0 29
27.5 13.0 25.0 32.0 28
14.0 28.0 32.0 26
15.0 24.5 32.0 27
18.0 33.0 32.0 23
22.0 37.0 32.0 21
11.0 22.0 41.5 27
13.0 24.0 41.5 25
16.0 28.5 41.5 23
375 19.0 32.0 41.5 21
20.0 40.0 41.5 19
24.0 44.0 41.5 17
30.0 45.0 41.5 16

Note: For axial type see page 6.
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Maximum Overtemperature AT, vs. T, for Box Type
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Series Costruction Configuration Maximum ambient Maximum Self
Temperature Temperature rise
A50 MKT Axial 85°C 10°C
A70 MKP Axial 85°C 10°C
A72 MKP Film foil Axial 85°C 10°C
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GENERAL INFORMATION

3. Permissible current

The main effect produced by the current flowing through the capacitor is overheating.

If the heating is excessive, the capacitor might deteriorate, which could cause a short or open
circuit of the capacitor or a fire.

The heating of the capacitor can be caused by two different types of currents:

3.1 Effective current (r.m.s. current) given by a periodic wave-form, causing the entire body of the
capacitor to heat up.

3.2 Peak of current caused by a pulse wave-form.

* When a medium-high current pulse flows through the capacitor for a very short time (us/ns),
a localized heating of the ends of the capacitor might take place due to the resistance of the
contacts between the leads and end spray and between the end spray and the electrodes
of the capacitor.

These conditions usually take place mainly in the following type of circuits: switching,
snubber, fly-back and S-correction.
The parameters that define this type of phenomenon are dv/dt (pulse rise time) and Ko.

The pulse rise time defines the capability of a capacitor to withstand high current peaks due
to fast voltage changes. The peak current is defined by the following formula:

) (peak current) = C x dv/dt

where: Ip inA; Cin puF; dv/dtin Vips
K, is the content of energy of the wave-form applied to the capacitor and it is defined by the
following formula: .

K,= 2], (dv/dt)? dt

where: T = pulse width. K is expressed in V?/us.

The maximum values of dv/dt and K; mentioned in this catalogue must not be exceeded in
order to prevent a dangerous overheating of the capacitor.

If more than 10,000 pulses are applied, please kindly contact our Technical Service, unless
you are using series A72, R73, R74, R75, R76, R77, R79, RSB.

Warning:

If the capacitor is subjected to r.m.s. and pulse currents higher than those admitted, caused
for example by a bad functioning of any other equipment, we suggest the use of a protection
device.
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4. Operating temperature

09/2008

41

4.2

4.3

4.4

AT (overtemperature of a capacitor).

As described in the previous paragraphs, when a capacitor is used in A.C. 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 heavy load.

Method for determining the overtemperature (AT ) of the capacitor (indicative only).

Figure 1 shows the test lay-out.

The measurement must be made in free air convection. The capacitor being tested must
be supplied by the working voltage (Vac) and frequency (f). At a distance of about 50 mm it
is necessary to place another capacitor (without any electric supply) on which the ambient
temperature(T,) is measured.

A polystyrene paper is placed between the p.c.b. on which the capacitor is fitted and the
capacitor itself.

The temperature (T,) must be measured in the hottest part of the capacitor being
tested by using a thermocouple with a small heating capacity (@ <0.25 mm) or an infrared
thermometer.

Capacitor being tested T about50mm | T, Capacitor not connected to p.c.b.
€ ‘ ‘ ‘ ‘ Polystyrene layer to avoid heat
g e
g ‘ rising from other components.
b p.c.b.
o
£y { ;9 ‘/

\ INT \ Fig. 1
Other components
AT _T,-T,

How to calculate the max. AT of the capacitor.
To calculate the max. AT of the capacitor use the following formula:

AT
ATmax = X tgsmax
tgo
where:
AT __ = capacitor overtemperature calculated using the max tgd value at the

working frequency.
AT~ = T,-T, (seeparagraph 4.2).
dissipation factor of the tested capacitor measured at the working
frequency and at the temperature reached by the capacitor under test.
tgs, .. = max. dissipation factor at the working frequency of the capacitor under
test (if this value is not available at catalogue, please contact us).

—
«Q

(e%}
1

When using the capacitors, make sure that the AT __ of the capacitor (own
overtemperature), calculated as described in paragraph 4.3, remains within the limits
listed in paragraph 2 (AT __ < AT, ).

X

Warning:

When a capacitor is used above its max. operating temperature, the dissipation factor
(tgd) increases and consequently the heat generated by the capacitor itself. Temperatures
exceeding the maximum admitted value might cause a damage of the dielectric, a short
circuit or an increase in the risk of fire or smoke.

The same effects might be caused by other components or parts of the circuit that produce
heat and cause localized heatings of the capacitor beyond its performance limits. In this
case we suggest to check the temperature of the hottest point of the capacitor subject to the
heat produced by the other components.
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GENERAL INFORMATION

5. lonisation

lonisation may lead to a destructive process of the capacitor.
This phenomenon is due to the air that is inside the capacitor and precisely:

» the air contained inside the dielectric

 the air present in between the different layers of film that form the capacitor

 the air present near the ends of the capacitor
When the intensity of the electric field that is formed in a capacitor exceeds the dielectric rigidity
of the air, some microdischarges might take place that could damage the dielectric of the
capacitor and/or the metallization itself.
This phenomenon causes a drop in the capacitance and in the case of persistent ionization il
may give rise to a short circuit or fire.
The voltage at which the ionization phenomenon is started is called corona inception voltage.

The size of the phenomenon depends upon certain factors such as:
 the amount of air contained in the capacitor
* the type of dielectric used
 impregnating elements (if used)
+ the type of electrode (metallized film, film-foil)
* the type of construction (radial, axial)
* the construction parameters (i.e. element flattening)
« the temperature, voltage, working frequency
For a proper use of the capacitor, always make sure that the following condition is satisfied:

V., (peak to peak voltage) < 2 x V2 x V. (a.c))

6. Pulse applications

In case of pulse applications it is necessary to follow these rules that must be considered
as the minimum condition to be satisfied to prevent any damages to the capacitor itself and
consequently to the circuit and to the equipment the capacitor has been fitted to:

Fig. 2

Wave-form characteristics Capacitor characteristics . e
: - Choice criteria
(Fig. 2) involved

V... (max. voltage) Dielectric strength V... <sVq(dc)

V., (peak to peak voltage) Corona Offset Voltage w  S2X V2 x V. (a.c.)
dv/dt or Ip (peak current) Ip = C x dv/dt dv/dt < catalogue values
K, (energy content of the wave-form) K,= ZJOT (dv/dt)? dt K, < catalogue values
*V_.andlorl i : V. vs. f (catalogue graphs)
f (wave-form frequency)= 1/T Max dissipated power: P, or P <P (seepage4)

* Calculated without average value (example: in case of sine wave form V_ - Vpp/ 2 %2 )
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GENERAL INFORMATION

7. Across-the-line and interference suppression applications

71

7.2

When a capacitor is used for this type of application it may be subject to a mains
voltage on a permanent basis and to surges caused, for example, by lightning, power
commutations etc.

In these working conditions the capacitor must be a component with a safety margin able to
satisfy the main International Standards, e.g.:

* |EC 60384-14 (International Standard)
e EN 60384-14 (European Standard)

e UL 1414, UL 1283 (American Standards)

e CSAC22.2 Nr. 1 (Canadian Standards)

For safety reasons it is advisable to use components approved according to the above
mentioned standards. *

Main safety tests related to IEC 60384-14 are listed at page 154.

* For “capacitor connected in serial with main line” (two - phase and three - phase
net) application, please read the “SHORT GUIDE TO CHOOSE THE RIGHT FILM
CAPACITORS” at pag. 152 and contact our Technical Service for choosing the safest
solution.

8. Special working conditions

09/2008

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.

In case of AC application, high humidity would increase the corona effect.

This phenomenon cause a drop in the capacitance value.

In case of working condition in AC application more severe than following table, please contact our
Technical Service for detailed informations.

WORKING T° RELATIVE HUMIDITY

AVERAGE FOR YEAR 25°C 70%
2 WKS COUNTINUOSLY 30°C 90%
Resin.

If the capacitor is placed in resin, the following situations might occur:
- the solvent contained in the resin might deteriorate the characteristics of the capacitor;
- the heat generated during the polymerisation might damage the capacitor.

Adhesive curing oven.

Do not place the polypropylene capacitor in the polymerisation oven of the resin used to glue SMD
components: the heat combined with the length of stay in the oven might damage the dielectric of
the capacitor with risk of short circuit.

When the polypropylene capacitor is used together with SMD components, always fit it after the
SMD gluing process.

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

9.1 Max soldering temperature

Set the temperature so that inside the element the maximum temperature is below the
limit:

KP/MKP 110°C
MKT 160°C

Solder within the following temperature profiles especially for iron soldering.

Temp [°C]
A
PRE-HEATING:
350
Temp. ‘ Time
110 °C 1 min
100 °C 1 min (for KP/MKP p<7.5mm
Tmax
090Tmax L 1 ™
l:l iron
> l:l dipping
0 3 6

time [s]

Box series: T __ =275°C for 4s (260°C for 4s for MKP p < 7.5mm

9.2 General conditions

9.2.1 If two solderings are needed please apply a recovery time until the temperature on the
capacitor surface is below 50°C.

9.2.2 Avoid any passing through adhesive curing oven when fixing SMD parts in combination
with leaded parts.
Insert leaded parts only after the curing of SMD parts.

9.2.3 Reflow: avoid reflow soldering by combining the lead type with SMD parts.

10. ROHS Compliance

In accordance with Arcotronics commitment to continuously enhance Customer satisfaction and
environmental care we inform that the product series of this catalogue are currently available
in Lead Free and that they are completely in compliance with all the requirements of the EU
Directives and Regulations in matter of Restriction of use of Hazardous Substances (such as
2002/95/EC, known as Rohs Directive). Unique exceptions some products that are currently
manufactured with tinfoil film such as product series A72 (only C < 4220pF).

We can furthermore confirm that apart the termination wires (now Lead Free) no other changes
were activated on our manufacturing process and that product behaviour vs. soldering processes
and performances has not evidenced any difference with the one previously established and
validated.

In any further detail is needed please contact us.
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OTHERS

Any buzzing noise produced by the capacitor is caused by the vibration of the film due to the
Coulomb force that is generated between the electrodes with opposite poles. This buzzing
noise becomes louder if a wave-form with a high distortion rate or frequency is applied
across the capacitor. This buzzing noise is of no damage to the capacitor.

The capacitor modifies its characteristics according to the ambient conditions in which it
operates. In normal conditions a variation in the capacitance takes place due to the amount
of humidity contained in the air. The variation mainly depends upon the type of dielectric and
the material used for the coating.

Avoid to store the capacitors in places where the conditions differ from the following:

*

Storage time: < 24 months from the date marked on the label glued to the

package.
*  Temperature: -40to 80°C
* Humidity:
- Average per year: <70%
- For 30 full days randomly distributed throughout the year: <85%
- Dew: absent.

These levels of humidity must be reduced according to the ambient temperature on the
basis of the graph that follows.

MAX. HUMIDITY

§100 30 days
> 80
S e N e -----~\ - - - —annual
E 60 ' average
=]
< \
.g 40 <
© R
o 20 <
[v4 - -

0

-40 -20 0 20 40 60 80

Temperature [°C]
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TYPICAL PROPERTIES AND APPLICATIONS

POLYESTER FILM
Typical properties:
* very wide operating
temperature range
* high dielectric constant
» Excellent self-healing
properties
* very good ratio box size/
capacitance
* good stability

Typical Applications
* blocking and coupling
* by-passing
* decoupling
* low filtering
* timing
» market sector with
professional characteristics

TYPICAL GRAPHS:
ACIC [%]
12
10
8
6
4
2 —_—t— T
z ESmmmEE=
-4 > |
-6
-8
75 50 25 0 25 50 75 100 125
TrC

Capacitance change vs. temperature
at 1kHz

ACIC [%]

2

0 -

-2

-4

0.1 1 10 100
fkHz]

Capacitance change vs. frequency
(Room temperature)

POLYPROPYLENE FILM
Typical properties:
* very low dissipation factor
* very low dielectric absorption
« very high insulation
resistance
» good behaviour in frequency
* Excellent self-healing
properties. (MKP type)
* very good stability

Typical Applications
* pulse applications
* high current
» A.C. applications
* timing with high stability
* SMPS and TV set
* lighting
* industrial
« filtering high Q

Polyester

g8 x 10™
150

120

90 /
60 /

30

0 S I Ny S [y S Ry S gy S

<75 -50 -25 0 25 50 75 100 125

Tra

Dissipation factor vs. temperature at
1kHz

tgd x 10%
100

o IR g N 1

0.1 1 10 100
f [kHz]

Dissipation factor vs. frequency
(Room temperature)
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DIELECTRIC ABSORPTION
(DA)

Typical value:

Polyester : 0.5%
Polypropylene: 0.05%

-- Polypropylene

MQ X pF [s]
1E+06

oy —— ———————

1E+04

1E+03

0 25 50 75 100 125
Tre

Time constant vs. temperature

AC/C [%]
3

2
1
0
El
2
3
0 10 20 30 40 50 60 70 80 90 100

% RH

Capacitance change vs. relative
humidity (RH)

09/2008



GENERAL INFORMATION

PRODUCT CODE SYSTEM AND DATE CODE: BOX AND AXIAL SERIES

The part number, comprising 14 digits, is formed as follows: Year Code letter Month | Code letter
1998 K January 1
12 3 4 5 6 7 8 9 10 11 12 13 14 1999 L February 2
2000 M March 3
2001 N April 4
2002 P May 5
2003 R June 6
2004 S July 7
2005 T August 8
2006 U September 9
2007 Vv October (0]
2008 w November N
2009 X December D
2010 A
Digit1to 3  Series code. 2011 B
Digit 4 d.c. or a.c. rated voltage
*A = 310Vac | = 250Vdc P = 630Vdc U = 2000Vvdc 3 = 300Vac
C = 50Vdc K = 275Vac Q = 1000Vvdc V = 520Vdc 4 = 440Vac
D = 63Vdc L = 250Vac R = 1250Vdc W = 500Vvdc *5 = 500Vac
E = 100Vvdc *M = 400Vdc S = 1500Vdc X = 450Vdc 6 = 600Vac
G = 160Vvdc N = 400Vac T = 1600VvVdc 2 = 230Vac 7 = T700Vac
9 = 900Vac

(*M =420 Vdc for R71 Series only) - (*5 = 520 Vac for R475 Series only) - (*A = 330 Vac for R49 Series only)

Digit 5 Pitch (mm) of radial capacitors or length of axial capacitors (for Polyester, Polypropylene and
Suppressor caps)
C =50 F =101 | = 15165 N =225 R =275 W= 375

D=175 H= 14 K = 205 Q= 280 T = 330

Digit6to 9  Digits 7 - 8 - 9 indicate the first three digits of Capacitance value and the 6th digit indicates the number of
zeros that must be added to obtain the Rated Capacitance in pF (for Polyester, Polypropylene and
Suppressor caps).

Digit6to 9 Indicate the Arcotronics internal capacitance code ( for Precision caps).

Digit 10 to 11 Mechanical version and/or packaging: see the pages related to each series.

Digit 12 Identifies the dimensions and electrical characteristics
Digit 13 Internal use.
Digit 14 Capacitance tolerance
Code letter Z D P F A L G H J K M

Capacitance tolerance | + 1pF | 0.5% | 0.625% | 1% 1.25% | 1.5% 2% 2.5% 5% 10% 20%

Code example: R82 Series (Polyester Radial)
R82 M C 2100 AA 6 0 J

R82 Series ‘
V, =400 Vdc
Lead spacing = 5mm

C=0.01pF
Loose version (4*"°* mm)
Dim. & Electr. char.
Internal use
Tolerance 5%

09/2008 14



GENERAL INFORMATION

LEAD TAPING AND PACKAGING

LEAD TAPING AND PACKAGING OF AXIAL COMPONENTS FOR AUTOMATIC AND
ROBOT INSERTION MACHINES

Technical terms: IEC 60286-1

Packaging detail

Available reel @ 355 mm only.

Reel

H L1
REIS SRS
| <]
:‘::': —]
—_—
‘ =
*‘{FL
A el e A
B
Description Symbol D'n}i?;')ons
Component diameter D 45..195
Body length L 11...33
Component pitch A* See table |
Reel core diameter E 85
Arbor hole diameter M 30
Reel diameter (0] 355 max.
Tape width H 6+0.5/9+1**
Body location (lateral deviation) G <0.7
Body location (longitudinal deviation) N <1.2
Tape spacing B See Table Il
Lead length from the component | > 20
body to the adhesive tape
Distance between reel flanges C See table Il

Remarks

* Cumulative pitch tolerance must not exceed 1.5 mm over six consecutive components.

** 9+1 for capacitor with L=31.5

NUMBER OF PIECES FOR PACKING UNIT

D max L max Loose* Reel

@ 355mm

(mm) (mm) (pcs) (pcs)

5 11 1500 3000

51 ... 55 11 1500 1500
56 .. 6.5 11 1200 1300
6.6 ... 7.0 11.0 ... 16.5 1750 1100
71 ... 75 11.0 ... 16.5 1500 1000
76 .. 80 11.0 ... 16.5 1250 900
8.1 ... 95 11.0 ... 16.5 1000 800
50 .. 6.0 14.0 ... 16.5 2000 1300
6.1 ... 6.5 14.0 ... 16.5 2000 1200
55 ... 6.0 20.5 1500 1300
6.1 ... 6.5 20.5 1250 1200
6.6 ... 7.0 20.5 1250 1100
71 ... 75 20.5 1000 1000
76 .. 80 20.5 1000 900
8.1 ... 9.0 20.5 750 800
9.1 ..10.0 20.5 750 600
10.1 ...11.5 20.5 500 400
70 ... 7.5 28.0 750 1000
76 .. 8.0 28.0 500 900
8.1 ... 9.0 28.0 500 800
9.1 ...10.0 28.0 500 600
10.1 ... 11.0 28.0 500 400
11.1 ...13.0 28.0 300 400
13.1 ...15.0 28.0 300 300
15.1 ...16.5 28.0 300 250

°*Loose version: lead length = 40 mm

S
)
Table | ¢
D max A
(mm) (mm)
<5 5+0.5
51.. 95 10 £0.5
9.6..14.7 15 0.5
14.8...19.5 20+1.0
Table I
L max Class B+1.5
(mm) (mm) (mm)
<1
14.0 ... 20.5 | 52.4 75
1] 63.6 86
RSB 11 73.0 98
26
NUMBER OF PIECES FOR PACKING UNIT
D max L max Loose* Reel
@ 355mm
(mm) (mm) (pcs) (pcs)
100 ... 115 33.0 400 400
116 ... 13.0 33.0 300 400
13.1 15.0 33.0 300 300
151 ... 16.5 33.0 200 250
16.6 ... 18.0 33.0 200 200
18.1 ... 20.0 33.0 150 150
20.1 ... 264 33.0 100

*Loose version: lead length = 40 mm
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GENERAL INFORMATION

LEAD TAPING AND PACKAGING OF RADIAL COMPONENTS FOR AUTOMATIC INSERTION MACHINES
Technical terms: IEC 60286-2

Pitch =5 and 7.5 mm Pitch = 7.5 mm
] T
LU UL
. A R 2
| | | =
) HOE-&— b el

Fig. 1 Fig. 2

Packaging detail

Two different containers are available:
Fan-fold box (Ammo-pack)

Reel @ 355 mm only.

Dimensions (mm)
Pitch Ammo-pack (dimensions in mm)

Description Symbol Tol.

5 mm 7.5 mm 7.5 mm

Fig.1 Fig.1 Fig. 2
Lead wire diameter d 05..06|05..06 | 0.5..0.6 [+0.05
Taping pitch P 12.7 12.7 12.7 +1 _
Feed hole pitch P, 12.7 12.7 12.7  |+0.2* %
\Cl\llﬁgtering of the lead P, 3.85 26 375 |07 E
Centering of the body P, 6.35 6.35 £13 S
Lead spacing (pitch) F 5 7.5 7.5 +0.6 -0.1
Component alignment Ah 0 0 0 +2 Reel (dimensions in mm)
ggﬁ?;;;i‘;”;g”e”t H* | 185 18.5 185 |+0.5 .
Carrier tape width w 18 18 18 +1-0.5 §’
Hold down tape width w, 6 6 6 |min. "
Hole position W, 9 9 9 |[:05 !
Hold down tape position A 3 3 3 max.
Feed hole diameter D, 4 4 4 0.2
Tape thickness t 0.7 0.7 0.7 |+0.2 MAX 55 Max @ 355 (500)

Remarks
*  Max 1mm on 20 pitches

** H=16.5 mm is available upon request.
For orders of capacitors with pitch = 7.5 mm, please specify the requested version (fig.1 or fig.2).

NUMBER OF PIECES FOR PACKING UNIT

Box dimensions Pitch | Loose | Loose | Ammo Reel Box dimensions Pitch | Loose | Loose | Ammo Reel
B H L *short | **long @355mm B H L “short | **long @355mm
leads | leads leads leads

(mm) | (mm) | (mm) |(mm)| (pos) | (pes) | (pes) | (pos) (mm) | (mm) | (mm) |(mm)| (pcs) | (pcs) | (pcs) | (pcs)
2.5 6.5 7.2 5.0 | 3000 | 4000 | 3500 2500 3.0 8.0 10.0 | 7.5 | 1500 | 1750 2800 2100
3.5 7.5 7.2 5.0 | 2000 | 3000 | 2500 1800 4.0 9.0 10.0 | 7.5 | 2000 | 1500 2100 1500
4.5 9.5 7.2 5.0 | 1500 | 2000 | 1900 1400 5.0 10.5 10.0 | 7.5 | 1500 | 1000 1600 1200
5.0 10.0 7.2 5.0 | 1000 | 1500 | 1700 1200 6.0 12.0 10.5 | 7.5 | 1000 800 1350 1000
6.0 11.0 7.2 5.0 | 2000 | 1000 | 1400 1000
7.2 13.0 7.2 5.0 | 1500 750 | 1150 800

* Shortleads: lead length = 4*'5Smm (pitch = 5mm); 4*2mm (pitch = 7.5mm)
** Long leads: lead length = 172 mm
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GENERAL INFORMATION

LEAD TAPING AND PACKAGING OF RADIAL COMPONENTS FOR ROBOT INSERTION MACHINES
Technical terms: IEC 60286-2

Pitch =10 mm Pitch = 15 mm Pitch =22.5 mm
Pitch = 27.5 mm
—P D P
A A ————
— b : HA | |
N e N T i i |
i |

/\'/‘\
b
&

L5

T
-
- H-—
=b-

Wi

W
TR
aa
&
—§-
|

13

Fig. 1 Fig. 2 Fig. 3

Dimensions (mm)
Pitch

Description Symbol

10 mm | 155 mm | 22.5mm | 27.5mm | Tol.

Fig.1 Fig.2 Fig.3 Fig.3

Lead wire diameter d 0.6 0.6/0.8 0.8 0.8 +0.05
Taping pitch P 25.4 25.4 38.1 38.1 +1
Feed hole pitch* P, 12.7 12.7 12.7 12.7 +0.2**
Centering of the lead wire P, 7.7 5.2 7.8 5.3 +0.7
Centering of the body P, 12.7 12.7 19.05 19.05 |[£1.3
Lead spacing (pitch) *** F 10 15 22.5 275 T(?f
Component alignment Ah 0 0 0 0 +2
g‘;igg‘r’]ftgfmpone”t from He*** | 18.5 185 185 185 |+0.5
Carrier tape width w 18 18 18 18 +1-0. 5
Hold down tape width W, 10 10 10 min.
Hole position W, 9 9 9 +0.5
Hold down tape position A 3 3 3 max.
Feed hole diameter D, 4 0.2
Tape thickness t 0.7 0.7 0.7 0.7 +0.2

Remarks

*  Available also 15mm.

Max 1mm on 20 pitches.

Pitches 15mm and 10mm taped to 7.5mm (crimped leads) available upon request.
*** H=16.5 mm is available upon request.

*k

*kk
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GENERAL INFORMATION

Packaging detail
Two different containers are available: fan-fold box (ammo-pack) and reel:
Ammopack (dimensions in mm) Reel (dimensions in mm)

for pitch <22.5 mm @ 355 mm for pitch <15 mm
@ 500 mm for pitch 210 mm

8
c LI =
g —
MAX 55 MAX 9 355 (500)
* Lower dimension available
* upon request (max. 295mm)
NUMBER OF PIECES FOR PACKING UNIT
Box dimensions Pitch Loose Loose Ammo Reel Reel
B H L *short leads **long leads @355mm | F500mm
(mm) (mm) (mm) (mm) (pes) (pcs) (pes) (pes) (pes)
4.0 9.0 13.0 10.0 2000 1800 1000 750 1500
5.0 11.0 13.0 10.0 1300 1500 800 600 1250
6.0 12.0 13.0 10.0 1000 1200 680 500 1000
4.0 10.0 18.0 15.0 2500 1500 1000 1500
5.0 11.0 18.0 15.0 2000 1000 800 600 1250
6.0 12.0 18.0 15.0 1750 900 680 500 1000
7.5 13.5 18.0 15.0 1000 700 500 350 800
6.0 17.5 18.0 15.0 1000 700 680 500 1000
7.5 14.5 18.0 15.0 1000 700 500 350 800
8.5 14.5 18.0 15.0 1000 500 440 300 700
9.0 12.5 18.0 15.0 1000 520 410 270 650
75 18.5 18.0 15.0 900 500 500 800
10.0 16.0 18.0 15.0 750 500 380 300 600
13.0 12.0 18.0 15.0 750 490 280 200 480
11.0 19.0 18.0 15.0 450 350 340 500
6.0 15.0 26.5 225 805 500 464 700
7.0 16.0 26.5 22.5 700 500 380 550
8.5 17.0 26.5 225 468 300 280 450
10.0 18.5 26.5 22.5 396 300 235 350
11.0 20.0 26.5 225 360 250 217 350
13.0 22.0 26.5 22.5 300 200 300
Box dimensions Pitch Loose Loose Ammo Reel Reel
B H L *short leads **long leads @355mm | @500mm
(mm) (mm) (mm) (mm) (pcs) (pcs) (pcs) (pcs) (pcs)
9.0 17.0 32.0 27.5 816 408 450
10.0 20.0 32.0 27.5 600 408 350
11.0 20.0 32.0 27.5 560 336 350
13.0 22.0 32.0 275 480 288 300
13.0 25.0 32.0 27.5 480 288
14.0 28.0 32.0 27.5 352 176
15.0 24.5 32.0 27.5 400 240
18.0 33.0 32.0 27.5 256 128
22.0 37.0 32.0 27.5 168 112
11.0 22.0 41.5 37.5 420 252
13.0 24.0 41.5 37.5 360 216
16.0 28.5 41.5 375 216 108
19.0 32.0 415 37.5 192 96
20.0 40.0 41.5 37.5 126 84
24.0 44.0 41.5 375 108 72
30.0 45.0 41.5 37.5 90 60

* Shortleads: lead length= 4*2mm
** Long leads: lead length= 25*2"'mm
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Polyester Capacitors

Series Style ap—gﬂaci;zlon vzzlittae;e Capacitance range Page
| All | Typical graphs | 20
| sovdc || 0.47pF..10.00F |
| 63vdc | o0.33pF.10.00F |
- | 100vdc || o.10pF..10.00F |
A50 hott multipurpose  |[_250vdc ][ 0.047uF..10.00F || 21 to 25
applications  1™500vde |[ 0.010uF..3.30F |
| 630vdc || 1000pF..1.0pF |
1000vdc || 1000pF...0.47pF
l | |
| sovdc || 2.2pF.47pF |
KT bC. | 63vdc || o.10pF.1.50F |
R82 Box multipurpose 100vdc 1000pF...1.0pF 26 to 30
| purpose | | |
pitch: 5mm applications I >50vdc ” 6800pF._.0.221F |
| 400vdc || 1000pF..0.068uF |
[ sovde || 2.2pF |
| 63vdc || o.10pF.1.50F |
VKT High | 100vdc || 4700pF..0.47puF |
RSB Box performances 1" 350vdc ][ 1000pF..0.15pF || 31 to 35
itch: 5mm igh temperature
P! D.C. and pulse |[ 400vdc ][ 1000pF..0.047uF ]
| soovdc || 1000pF..0.015pF |
| 630vdc || 1000pF..0.010pF |
| sovdc || o.68uF.4.7pF |
| 63vdc || 0.33pF.3.3pF |
MKT D.C. | 100vdc || 0.068uF..1.50F |
R66 Box multipurpose 36 to 40
pitch: 7.5mm applications I 250Vdc ” 0.022pF...0.33pF |
| 400vdc || 6800pF..0.15uF |
| 630vdc || 1000pF..0.047pF |
[ sovdc || 1.5pF.5.6pF |
| 63vdc | o0.68uF..220pF |
| 100vdc || 0.33pF..150pF |
MKT D.C. | 160vdc || 0.22pF..150pF |
R60 Box multipurpose 41 to 48
pitch: 10mm...37.5mm applications | 250vdc || 0.1pF..68uF |
[ 400vdc || 0.015pF..33pF |
[ 630vdc || 4700pF..10pF |
1000vdc || 1000pF...4.70pF
l | |
63vdc 4.7uF..470uF
MKT b.C. multiburoose || 100Vde 3.3F...220pF
ISP Box o IicaEionps 160Vdc 2.24F...100pF 49 to 54
pitch: 22.5mm...37.5mm app 250Vvdc 1.0pF...56pF
400Vdc 0.33uF..27F
MKT . 100vd 10pF...68uF
ISN Naked D.C. mll?'t'f.”rpose 160Vd§ IOEF...33EF 55 to 60
Size: 60.80...60.160 applications 250Vdc 10pF...15pF
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POLYESTER FILM - TYPICAL GRAPHS

tgd x 107
9750

120

90 /
60 /

30
¥

<75  -50 -25 0 25 50 75 100 125
T['C]

Dissipation factor vs. temperature at 1kHz

ACIC [%]
15

10

-75  -50 -25 0 25 50 75 100 125
Trq

Capacitance change vs. temperature at 1kHz

MQ x pF [s]
1E+05

1E+04

1E+03

1E+02

1E+01

0 25 50 75 100 125

T[C]
Time constant vs. temperature
AC/C [%]
0

-1

-2

-3

-4

-5

-6

1 10 100 1000
f [kHz]

Capacitance change vs. frequency (Room temperature)

tgd x 10
1000
e
100 —
10
1 10 100 1000

f [kHz]

Dissipation factor vs. frequency (Room temperature)
09/2008

POLYESTER CAPACITORS

Impedance vs. frequency (lead length 2mm).
Typical values.
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Loose Taped
8 |
——3 4
| ;
40 =5 Lmax 40 x5 Dmax
D max <7 >7<16 216
@d +0.05 0.6 0.8 1

All dimensions are in mm.

PRODUCT CODE SYSTEM
The part number, comprising 14 digits, is formed as follows:
12 3 4 5 6 7 8 9 10 11 12 13 14
Als[o]| | | -]
Digit 1to 3  Series code.
Digit 4 d.c. rated voltage:
C=50v D= 63V E=100vV | = 250V
M =400V P =630V Q=1000V
Digit 5 Length (mm):
F=11; H=14; K=20.5; Q=28; T=33
Digit6to 9  Digits 7 - 8 - 9 indicate the first three digits of
Capacitance value and the 6th digit indicates
the number of zeros that must be added to
obtain the Rated Capacitance in pF.
Digit 10 to 11 Mechanical version and/or packaging (table1)
Digit 12 Identifies the dimensions and electrical
characteristics.
Digit 13 Internal use
Digit 14 Capacitance tolerance:

J=5%; K=10%; M=20%.

Table 1 (for more detailed information, please refer to page 14).

Standard Ordering code
packaging style
(Digit 10 to 11)

Reel @ 355 mm 26

Loose AA

Rated 50Vdc/30Vac Max Max K Part Number

Cap. dv/dt

Dmax Lmax (V/us) (V?/us)
0.47 uF 5.0 11.0 4.0 0.40 E3 | A50CF 3470--0--
0.68 uF 5.0 11.0 4.0 0.40 E3 | A50CF 3680--0--
1.0 wF 6.5 11.0 4.0 0.40 E3 | A50CF 4100--0--
1.5 uF 7.0 14.0 4.0 0.40 E3 | A50CH4150--0--
2.2 pF 8.0 14.0 4.0 0.40 E3 | A50CH4220--0--
3.3 uF 7.5 20.5 2.0 0.20 E3 | A50CK4330--0--
4.7 uF 8.5 20.5 2.0 0.20 E3 | A50CK4470--0--
6.8 uF 10.0 20.5 2.0 0.20 E3 | A50CK4680--0--
10.0 pF 12.0 20.5 2.0 0.20 E3 | A50CK 5100--0--

Mechanical version and packaging (Table1)
Internal use
Tolerance: J (25%); K (£10%); M (£20%)

All dimensions are in mm.

AS50

MKT Series
METALLIZED POLYESTER FILM CAPACITOR
D.C. MULTIPURPOSE APPLICATIONS
Typical applications: blocking, coupling, decoupling, by-
passing, interference suppression in low voltage applications
(i.e..AUTOMOTIVE).

PRODUCT CODE: A50

GENERAL TECHNICAL DATA

Dielectric: polyester film (polyethylene terephthalate).

Plates: aluminium layer deposited by evaporation under
vacuum.

Winding: non-inductive type.

Leads: tinned wire.

Protection: polyester tape wrapping and thermosetting resin
end fill.

Marking: = Manufacturer’s logo, series (1.50), dielectric

code (MKT), capacitance, tolerance, D.C. rated
voltage.

Climatic category: 55/105/56 IEC 60068-1

Operating temperature range: -55 to +105°C

Related documents: IEC 60384-2

Winding scheme
E single sided metallized

polyester film

Rated 63Vdc/40Vac Max Max K, Part Number
Cap. dv/dt
Dmax Lmax (V/},lS) (Vzlus)

0.33 uF 5.0 11.0 4.0 0.50 E3 | A50DF 3330--6--
0.47 pF 6.0 14.0 4.0 0.50 E3 | A50DH 3470--6--
0.68 pF 6.0 14.0 4.0 0.50 E3 | A50DH 3680--6--
1.0 pF 7.0 14.0 4.0 0.50 E3 | A50DH 4100--6--
1.5 pF 6.5 20.5 2.0 0.25E3 | ASODK 4150--6--
22 pF 8.0 20.5 2.0 0.25E3 | A50DK 4220--6--
3.3 uF 9.5 205 2.0 0.25E3 | A50DK 4330--6--
4.7 pF 9.5 28.0 1.5 0.19E3 | A50DQ 4470--6--
6.8 pF 11.0 28.0 1.5 0.19 E3 | A50DQ 4680--6--
10.0 pF 11.5 33.0 1.0 0.13E3 | A50DT 5100--6--

Mechanical version and packaging (Table1)
Internal use
Tolerance: J (£5%); K (£10%); M (£20%)

Note: If the working voltage (V) is lower than the rated voltage (V), the capacitor may work at higher dv/dt. In this case the
maximum value allowed is obtained multiplying the above value (see table dv/dt) with the ratio V/V.
The pulse characteristic K, depends on the voltage wave-form and in any case it cannot overcome the value given in

the above table.
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AS50

MKT Series

METALLIZED POLYESTER FILM CAPACITOR
D.C. MULTIPURPOSE APPLICATIONS

PRODUCT CODE: A50

Mechanical version and packaging (Table1)

Internal use
Tolerance: J (#5%); K (x10%); M (£20%)

All dimensions are in mm.

Rated 100Vdc/63Vac Max Max K| Part Number Rated 630Vdc/220Vac* Max Max K, Part Number
Cap. dv/dt Cap. dv/dt
Dmax Lmax (V/us) (VZ/}LS) Dmax Lmax (VuS) (VZ}LS)
0.10 uF 5.0 11.0 5.0 1.0E3 | AS0EF 3100--6-- 1000 pF | 5.0 11.0 20 25.0 E3 | A50PF 1100--6--
0.15 uF 5.0 1.0 5.0 1.0E3 | ASOEF 3150--6-- 1500 pF 5.0 1.0 20 25.0E3 | A50PF 1150--6--
022pF | 50 | 10 5.0 10E3 | ASOEF 3220-6-- 2200pF | 50 | 110 20 25.0E3 | ASOPF 1220--6--
omur [ g0 | o | Tso [ oey et e | Lpolt| S0 | wo | m | 0 | seor oo
0.68yF | 7.0 | 14.0 50 | 1.0E3 |AS0EH 3680-6- | | 4700pF | 50 1 11.0 20 | 25.0E3 | ASOPF 1470--6--
1.0 pF 7.0 20.5 3.0 0.6 E3 | A50EK 4100--6-- 6800 pF 5.0 11.0 20 25.0 E3 | A50PF 1680--6--
15 uF 8.0 205 3.0 0.6E3 | ASOEK 4150--6-- 0010uF | 50 14.0 20 25.0 E3 | A50PH 2100--6--
2.2 pF 9.5 20.5 3.0 0.6 E3 A50EK 4220--6-- 0.015 pF 5.0 14.0 20 25.0 E3 | ASOPH 2150--6--
i-:; HE 12-2 gg-g ?-8 g-g Eg ﬁggg? :z;g"g" 0022uF | 60 | 140 20 25.0 E3 | A5OPH 2220--6--
6.8 iF 12.0 33.0 1.0 0.3E3 | ASOET 4680--6-- 0.0334F | 60 20:5 15 e
100 uF | 145 | 330 1.0 0.3E3 | ASOET 5100--6— 0.047pF | 60 | 205 15 19.0E3 | ASOPK 2470--6--
0.068 uF | 7.0 205 15 19.0 E3 | A5OPK 2680--6--
rg";:f’ 250Vdcl1G0vac | Max | MaxK, | PartNumber 010 wF| 7.0 | 280 10 13.0 E3 | AS0PQ 3100--6--
Dmax Lmax (V/us) (V2/ps) 0.15 uF 8.5 28.0 10 13.0 E3 | A5S0OPQ 3150--6--
0047 yF | 50 11.0 10.0 50E3 | AS0IF 2470--6—- 022 uF | 100 28.0 10 13.0 E3 | A50PQ 3220--6--
0.068 pF 5.0 11.0 10.0 50E3 | A50IF 2680--6-- 0.33 pF | 10.5 33.0 6 7.5E3 | A50PT 3330--6--
0.10 uF 55 14.0 10.0 50E3 | A50IH 3100--6-- 0.47 uF 12.0 33.0 6 7.5E3 | A5S0PT 3470--6--
0.15 puF 55 14.0 10.0 50E3 | A50IH 3150--6-- 0.68 pF 14.5 33.0 6 7.5E3 | A50PT 3680--6--
022 yF| 65 14.0 10.0 50E3 | A50IH 3220--6-- 1.0 pF | 175 33.0 6 75E3 | ASOPT 4100--6--
0.33 pF| 60 20.5 7.0 3.5E3 | AS0IK  3330--6-- Rated | 1000Vdc/250Vac* | Max Max K, Part Number
047 wF | 70 20.5 7.0 3.5E3 | AS0IK 3470--6-- Cap. dv/dt
068 uF| 85 | 205 7.0 35E3 | ASOIK 3680--6-- Dmex | Lmax | (Vus) | (VEfus)
10 uF| 85 280 20 20E3 | AS0IQ 41006 1000 pF | 65 14.0 50 100 E3 | A50QH 1100--0--
15 uF| 100 | 280 4.0 20E3 | AS0IQ 4150--6-- 1800pF | 65 | 14.0 S0 100E3 | AS0QH 1150--0--
22 uF| 110 | 330 25 1.3E3 | ASOIT  4220--6-- 2200pF | 65 | 140 50 100E3 | AS0QH 1220--0--
33 uF| 130 | 330 2.5 13E3 | ASOIT 43306 | | SS00PF | 65 | 140 50 100E3 | A50QH 1330--0--
47 WF| 155 | 330 25 13E3 | ASOIT 4470--6-- 4700pF | 7.5 | 140 50 100 E3 | A50QH 1470--0--
68 uF| 185 330 25 13E3 | ASOIT  4680--6-- 6800 pF | 80 14.0 50 100 E3 | A50QH 1680--0--
100 uF| 220 | 330 25 13E3 | ASOIT 5100--6-- | | 0010wF | 70 | 205 30 60E3 | AS0QK 2100--0--
0.015uF | 75 205 30 60E3 | A50QK 2150--0--
Rca;:f’ 400Vdci200Vac | Max | Maxic, | PartNumber 0022yF | 90 | 205 30 60 E3 | A50QK 2220--0--
Dimax Limax Wius) | (Vlus) 0.033uF | 80 28.0 15 30E3 | A50QQ 2330--0—
0.010 uF 5.0 1.0 135 11.0 E3 | ASOMF 2100--6-- 0.047 pF 9.0 28.0 15 30E3 | A50QQ 2470--0--
0015uF | 50 11.0 135 11.0E3 | ASOMF 2150--6-- | | 0-068 uF | 10.5 28.0 15 30E3 | A50QQ 2680--0--
0022uF | 50 11.0 135 11.0E3 | ASOMF 2220--6-- | | 0.10 pF | 125 28.0 15 30E3 | A50QQ 3100--0--
0.033uF | 50 11.0 135 11.0 E3 | ASOMF 2330--6-- | | 0.15 uF | 135 33.0 10 20E3 | A50QT 3150--0--
0.047 uF 6.0 14.0 13.5 11.0E3 | ASOMH 2470--6-- 0.22 pF 16.0 33.0 10 20 E3 A50QT 3220--0--
0.068 uF | 6.0 14.0 135 11.0E3 | ASOMH 2680--6-- | | 0.33 uF | 19.0 33.0 10 20E3 | A50QT 3330--0--
010 pF | 65 14.0 135 | 11.0E3 | ASOMH 3100--6-- | | 047 pF | 220 | 33.0 10 20E3 | ASOQT 3470--0--
N L 20> iUty 8.0E3 | ASOMK 31506~ | ' \1ochanical version and packaging (Table1) —H
022 yF| 75 20.5 10.0 8.0E3 | ASOMK 3220--6-- | Internal use
033 uF| 85 20.5 10.0 80E3 | A5SOMK 3330--6-- | Tolerance: J (x5%); K (£10%); M (+20%)
047 uF| 85 28.0 6.5 52E3 | ASOMQ 3470--6--
068 uF | 100 28.0 6.5 52E3 | ASOMQ 3680--6--
10 pF| 105 33.0 4.0 3.2E3 | ASOMT 4100--6--
15 uF | 125 33.0 4.0 3.2E3 | ASOMT 4150--6--
22 uF| 150 33.0 4.0 3.2E3 | ASOMT 4220--6--
33 uF| 185 33.0 4.0 3.2E3 | ASOMT 4330--6--

Note: If the working voltage (V) is lower than the rated voltage (V), the capacitor may work at higher dv/dt. In this case the

maximum value allowed is obtained multiplying the above value (see table dv/dt) with the ratio V,/V.

The pulse characteristic K, depends on the voltage wave-form and in any case it cannot overcome the value given in
the above table.
*Not suitable for across-the-line applications. Please refer to Interference Suppression Capacitors (page 145).
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ELECTRICAL CHARACTERISTICS

Rated voltage (V,):

50vdc  63Vdc

400Vdc 630Vdc 1000Vdc
Rated temperature (T_): +85°C
Temperature derated voltage:

for temperatures between +85°C and +105°C a decreasing
factor of 1.25% per degree °C on the rated voltage V, (d.c.

and a.c.) has to be applied.
Capacitance range:
Capacitance values:

1000pF to 10uF

Capacitance tolerances (measured at 1 kHz):
5% (J); £10% (K); £20% (M).

Total self-inductance (L): = 7nH

max 1 nH per 1 mm lead and capacitor length.
Dissipation factor (DF):

tgd 10+ at +25°C +5°C

kHz C=<0.1pF 0.1uF<C =1pF C>1pF
1 < 80 < 80 <100
10 <150 <150
100 <250
Insulation resistance:
Test conditions
Temperature: +25°C+5°C

Voltage charge time: 1 min
Voltage charge:
50 Vdc  for V, <100 Vdc
100 Vdc for V, 2100 Vdc
Performance
For V<100 Vdc
> 3750 MQ for C <0.33uF (50000 MQ)*
=2 1000s for C >0.33uF (5000 s)*
For V, >100 Vdc
>30000 MQ for C <0.33uF (50000 MQ)*
210000s for C >0.33uF (17000 s)*

*Typical value

Test voltage between terminations:
1.6xV . applied for 2 s at +25°C+5°C.

100Vdc 250Vdc

E6 series (IEC 60063 Norm).

AS50

MKT Series

METALLIZED POLYESTER FILM CAPACITOR
D.C. MULTIPURPOSE APPLICATIONS

PRODUCT CODE: A50

TEST METHOD AND PERFORMANCE

Damp heat, steady state:

Test conditions
Temperature:

Relative humidity (RH):
Test duration:

Performance

Capacitance change |AC/C]|:
DF change (Atgd):
Insulation resistance:

Endurance:

Test conditions
Temperature:
Test duration:
Voltage applied:
Performance
Capacitance change |AC/C]:
DF change (Atgd):

+40°C+2°C
93% +2%
56 days

<5%
< 50x10* at 1kHz
2 50% of initial limit.

+85°C £2°C
2000 h
1.25xV,

<5%

< 30x10* at 10kHz for C< 1uF

<20x10* at 1kHz for C> 1uF

Insulation resistance:

Resistance to soldering heat:

Test conditions
Solder bath temperature:

2> 50% of initial limit.

+260°C+5°C

Dipping time (with heat screen):10 st1 s

Performance
Capacitance change |[AC/C|:
DF change (Atgd):

<2%

< 30x10* at 10kHz for C< 1uF

<20x10* at 1kHz for C> 1uF

Insulation resistance:

2 initial limit.

Long term stability (after two years):
Storage: standard environmental conditions (see page 12).

Performance
Capacitance change |AC/C|:

RELIABILITY:

23

Reference MIL HDB 217
Application conditions:
Temperature:

Voltage:

Failure rate:

< 3% for C< 0.1uF
< 2% for C> 0.1uF

+40°C+2°C
0.5xV,
<5FIT

(1 FIT = 1x10°° failures/components x h)

Failure criteria:

(according to DIN 44122)
Short or open circuit
Capacitance change |[AC/C|:
DF change (Atgd):
Insulation resistance:

>10%
>2 x initial limit.
<0.005 x initial limit.
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AS50

MKT Series
METALLIZED POLYESTER FILM CAPACITOR
D.C. MULTIPURPOSE APPLICATIONS

PRODUCT CODE: A50

MAX. VOLTAGE (Vr.m.s.) VERSUS FREQUENCY (sinusoidal wave-form / Th < 40°C)

50 Vdc / 30 Vac
63 Vdc / 40 Vac
Vrms [V] Vrms [V]
1000 1000
1o 100
N~
SR NN
2<% ™~ Sy -
* ><>: NN
10
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22 yF U 1 F
4.7 pF N 47 F J i
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‘ L] i
0.1 1 f [kHz] 10 100 ; ‘
01 . 1 fkHz] 10 100
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100 100 g TN
™. b 4 N
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N Y ™N > NN
™
7 ’%\ N "\\\\\\\ {
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f; ﬂE Y 33 WF
: - 1 i L
0.1 1 10 100
01 . 1 f [kHz] 10 100
400 Vdc / 200 Vac
o060 Vrms [V] 630 Vdc / 220 Vac
1000 o
™~ N N N S5 N S§{
B ~ ™ N ~N
100 ™~ 00 Y D
a
< N N (> g
™ N - L
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311)22 :; \\\\\\~ 00047 W \\\ N
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AS50

MKT Series
METALLIZED POLYESTER FILM CAPACITOR
D.C. MULTIPURPOSE APPLICATIONS

PRODUCT CODE: A50

MAX. CURRENT (Ir.m.s.) VERSUS FREQUENCY (sinusoidal wave-form / Th < 40°C)

Irms [A]
Irms [A] 50 Vdc / 63 Vac rms [A] 63 Vdc / 40Vac
10 10
T i i |
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All dimensions are in mm.

B [
\ @d +0.05 \

<6
05 | 0.6

PRODUCT CODE SYSTEM

The part number, comprising 14 digits, is formed as follows:

4 5
il

1.2 3
R|8|2

6 7 8 9

10 1

0]

Digits 7 - 8 - 9 indicate the first three digits of

R82

MKT Series

METALLIZED POLYESTER FILM CAPACITOR
D.C. MULTIPURPOSE APPLICATIONS

Typical applications: by-passing, blocking, coupling,
decoupling, timing, oscillator circuits.

For inverter applications please refer to RSB Series.

PRODUCT CODE: R82 p=5mm
Pitch | Box thickness (B) Maximum dimensions (mm)
(mm) (mm) B max H max L max
5.0 <4.5 B +0.1 H +0.1 L+0.2
5.0 245 B +0.1 H +0.1 L+0.3

GENERAL TECHNICAL DATA

Dielectric: polyester film (polyethylene terephthalate).

Plates: aluminium layer deposited by evaporation under
vacuum.

Winding: non-inductive type.

Leads: tinned wire.

Protection: plastic case, thermosetting resin filled.

Marking:

Box material is solvent resistant and flame
retardant according to UL94.
Capacitance, tolerance, D.C. rated voltage.

Climatic category: 55/105/56 IEC 60068-1
Operating temperature range: -55 to +105°C

Capacitance value and the 6th digit indicates
the number of zeros that must be added to

Mechanical version and/or packaging (table1)
Identifies the dimensions and electrical

Digit1to 3  Series code.
Digit 4 d.c. rated voltage:
C=50v D= 63V E= 100V
| =250V M=400V
Digit 5 Pitch: C =5 mm
Digit 6 to 9
obtain the Rated Capacitance in pF.
Digit 10 to 11
Digit 12
characteristics.
Digit 13 Internal use
Digit 14 Capacitance tolerance:

J=5%; K=10%; M=20%.

Table 1 (for more detailed information, please refer to page 14).

Standard Lead length Ordering code
packaging style
(mm) (Digit 10 to 11)
AMMO-PACK DQ
Reel @ 355 mm CK
Loose, short leads 4 +15 AA
Loose, long leads 17412 Z3
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Related documents: IEC 60384-2

Winding scheme
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polyester film



a) STACKED version
b) WOUND version

R82

MKT Series

METALLIZED POLYESTER FILM CAPACITOR
D.C. MULTIPURPOSE APPLICATIONS
p=5mm
PRODUCT CODE: R82

Rated
Cap.
B

6.0

7.2

7.2

a) 2.2 uF
b) 3.3 uF
b) 4.7 uF

50Vdc/30Vac

Std dimensions

H

L

p

107250
13.0| 7.2 | 5.0
13.0| 7.2 | 5.0

Max
dv/dt

(Vius)
100

25
25

Max K,

(Vlps)
10.0 E3
2553
2.5E3

Part Number

R82CC4220--7--
R82CC4330--3--
R82CC4470--3--

Mechanical version and packaging (Table1)

Internal use

Tolerance: J (25%); K (x10%); M (£20%)

STACKED version

Rated 63Vdc/40Vac Max Max K, Part Number
Cap. Std dimensions dv/dt
B H L p (V/us) (V2us)
010 yF | 25 | 65 | 7.2 | 5.0 160 20 E3 | R82DC3100--5--
0.15pF | 25 | 65| 7.2 | 5.0 160 20 E3 | R82DC3150--6--
0.22pF | 25| 65|72 |50 160 20 E3 | R82DC3220--6--
0.33pF [ 35| 75|72 |50 160 20 E3 | R82DC3330--6--
047 puF | 35|75 |72 |50 160 20 E3 | R82DC3470--6--
0.68uF | 45 |95 | 7.2 |50 160 20 E3 | R82DC3680--6--
1.0 yF | 5.0 [10.0 | 7.2 | 5.0 160 20E3 | R82DC4100--6--
1.5 pF | 6.0 [11.0 | 7.2 | 5.0 160 20 E3 | R82DC4150--6--
Rated 100Vdc/63Vac Max Max K, Part Number
Cap. Std dimensions dv/dt
B H L p (Vius) | (V?lus)
1000 pF | 25 | 6.5 | 7.2 | 5.0 200 40 E3 | R82EC 1100--5--
1500 pF | 25| 6.5 | 7.2 | 5.0 200 40 E3 | R82EC 1150--5--
2200pF | 25| 65 | 7.2 | 5.0 200 40 E3 | R82EC 1220--5--
3300pF | 25| 6.5 | 7.2 | 5.0 200 40 E3 | R82EC 1330--5--
4700 pF | 25| 6.5 |72 | 5.0 200 40 E3 | R82EC1470--5--
6800pF | 25 | 6.5 | 7.2 | 5.0 200 40 E3 | R82EC 1680--5--
0.010yF | 25| 6.5 | 7.2 |50 200 40 E3 | R82EC2100--5--
0.015uF | 25| 6.5 | 7.2 |50 200 40 E3 | R82EC 2150--5--
0.022uF | 25| 65 |72 | 5.0 200 40 E3 | R82EC 2220--5--
0.033uF | 25| 6.5 | 72|50 200 40 E3 | R82EC 2330--5--
0.047uF | 25| 65 | 7.2 | 5.0 200 40 E3 | R82EC2470--6--
0.068uF | 25| 6.5 | 7.2 |50 200 40 E3 | R82EC 2680--6--
010 yF | 25| 65 | 72|50 200 40 E3 | R82EC3100--7--
015 pyF | 35| 75 |72 |50 200 40 E3 | R82EC3150--7--
022 yF | 35| 75 |72 |50 200 40 E3 | R82EC 3220--7--
033 uF | 45| 95 | 72|50 200 40 E3 | R82EC3330--7--
047 uF | 45| 95 | 72|50 200 40 E3 | R82EC 3470--7--
0.68 pF | 5.0(10.0 | 72|50 200 40 E3 | R82EC 3680--7--
1.0 pF |60 |10 [72]5.0 200 40 E3 | R82EC4100--7--

Mechanical version and packaging (Table1) 4|_’

Internal use

Tolerance: J (+5%); K (£10%); M (+20%)

All dimensions are in mm.

Note: If the working voltage (V) is lower than the rated
voltage (V,), the capacitor may work at higher dv/dt.
In this case the maximum value allowed is obtained
multiplying the above value (see table dv/dt) with the

ratio V. /V.

The pulse characteristic K, depends on the voltage
wave-form and in any case it cannot overcome the

value given in the above table.

Rated 250Vdc/140Vac Max Max K, Part Number
Cap. REDUCED SIZES dv/dt
Std dimensions
B | H L p (Vlus) | (V3us)

0.022 uF| 25 |65 | 7.2 | 5.0 130 65 E3 |R82IC2220--6--

0.047 yF| 35 | 75 | 72 | 50 | 130 65 E3 |[R82IC 2470--6--

0.068 yF| 3.5 |75 |72 |50 130 65 E3 |R82IC 2680--6--

0.10 uF| 45| 95|72 |50 | 130 65 E3 |R82IC 3100--6--
0.15 uF| 5.0 [10.0 | 7.2 | 5.0 130 65 E3 |R82IC 3150--6--
0.22 uF| 6.0 (11.0 | 7.2 | 5.0 | 130 65 E3 |[R82IC 3220--6--
Rated 250Vdc/160Vac Max Max K, Part Number
Cap. Std dimensions dv/dt
B H L p (Vius) | (V?us)

6800 pF | 25 | 6.5 | 7.2 | 5.0 250 125 E3 | R82IC 1680--5-
0.010 yF | 25 | 65| 7.2 | 5.0 250 125 E3 | R82IC 2100--5--
0.015uF [ 25 | 65| 7.2 | 5.0 250 125 E3 | R82IC2150--5--
0.022uF |35 |75|72 |50 250 125 E3 | R82IC 2220--5--
0.033uF |35 (757250 250 125 E3 | R82IC2330--5--
0.047 yF | 45|95 |72 |50 250 125 E3 | R82IC 2470--5--
0.068uF | 45|95 |72 50 250 125 E3 | R82IC 2680--5--
0.10 uF | 5.0 |10.0 | 7.2 | 5.0 250 125 E3 | R82IC 3100--55-
0.15 uyF | 6.0 [11.0 | 7.2 | 5.0 250 125 E3 | R82IC 3150--5--

Rated 400Vdc/160Vac Max Max K, Part Number

Cap. REDUCED SIZES dv/dt
Std dimensions
B | H L p (V/us) (V2us)

6800 pF | 25 | 6.5 | 7.2 | 5.0 200 160 E3 | R82MC1680--6--
0.015pF | 35| 75| 7.2 50 200 160 E3 | R82MC2150--6--
0.033uF | 45|95 | 72|50 | 200 160 E3 | R82MC2330--6--
0.047 uF | 5.0 10.0 | 7.2 | 5.0 200 160 E3 | R82MC2470--6--
0.068 uF | 6.0 |11.0 | 7.2 | 5.0 | 200 160 E3 | R82MC2680--6--

Rated 400Vdc/200Vac Max Max K, Part Number

Cap. Std dimensions dv/dt
B | H L p (V/us) (V2us)

1000 pF | 25 | 65| 7.2 | 5.0 400 320 E3 | R82MC1100--5--

1500 pF | 25 | 65| 7.2 | 5.0 400 320 E3 | R82MC1150--5--

2200pF | 25| 6.5 (7.2 | 5.0 400 320 E3 | R82MC1220--5--

3300pF [ 25|65 | 72| 50| 400 | 320E3 | R82MC1330--5--

4700 pF | 25 | 65| 7.2 | 5.0 400 320 E3 | R82MC1470--5--

6800pF | 35| 75|72 50| 400 320 E3 | R82MC1680--5--
0.010pF | 35| 75|72 |50 400 320 E3 | R82MC2100--5--
0.015uF | 45|95 |72 | 5.0 400 320 E3 | R82MC2150--5--
0.022pF | 45 95|72 | 5.0 400 320 E3 | R82MC2220--5--
0.033 uF | 5.0 10.0 | 7.2 | 5.0 400 320 E3 | R82MC2330--5--
0.047 uF | 6.0 (110 | 7.2 | 5.0 400 320 E3 | R82MC2470--5--

Tolerance: J (£5%); K (£10%); M (£20%)
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Mechanical version and packaging (Table1)
Internal use
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R82

MKT Series
METALLIZED POLYESTER FILM CAPACITOR
D.C. MULTIPURPOSE APPLICATIONS
p=5mm
PRODUCT CODE: R82

ELECTRICAL CHARACTERISTICS TEST METHOD AND PERFORMANCE
Rated voltage (V,): Damp heat, steady state:
50Vdc 63Vdc 100Vdc Test conditions
250Vdc 400 Vdc Temperature: +40°C+2°C
Rated temperature (T): +85°C Relative humidity (RH): 93% 2%
Temperature derated voltage: Test duration: 56 days
for temperatures between +85°C and +105°C a decreasing Performance

factor of 1.25% per degree °C on the rated voltage V, (d.c.

C it h AC/C|: <59
and a.c.) has to be applied. apacitance change | | 8

” DF change (Atgd): < 50x10* at 1kHz
Capacitance range: 1000pF to 4.7uF Insulation resistance: = 50% of initial limit.
Capacitance values: EG6 series (IEC 60063 Norm). Endurance:

Capacitance tolerances (measured at 1 kHz): Test conditions

5% (J); £10% (K); £20% (M). Temperature: +105°C +2°C
Total self-inductance (L): =7nH Test duration: 2000 h

max 1 nH per 1 mm lead and capacitor length. Voltage appli;ed' 1 25xV
Dissipation factor (DF): Performance e

-4 ) )
(g3 10% at +25°C £5°C Capacitance change |[AC/C|: < 5%

DF change (Atgd): <30x10“#at 10kHz for C<1uF
<20x10*at 1kHz for C>1pF

kHz | C<0.1yF | C>0.1yF

1(1) < 80 < 80 Insulation resistance: >50% of initial limit.
<120 <120 . ; )
100 <250 Resistance to soldering heat:

Test conditions

Solder bath temperature: +260°C15°C

Dipping time (with heat screen):10 s £1 s

+25°C+5°C Performance

Capacitance change |AC/C|: £2%

DF change (Atgd): <30x10* at 10kHz for C< 1uF

Insulation resistance:
Test conditions
Temperature:
Voltage charge time: 1 min
Voltage charge:

50 Vdc for V, <100 Vdc <20x10* at 1kHz for C> 1pF
100 Vdc for V, 2100 Vdc Insulation resistance: 2 initial limit.
Performance Long term stability (after two years):
For V<100 Vdc Storage: standard environmental conditions (see page 12).
>15000 MQ for C <0.33uF Performance

> 5000s for C >0.33uF and <1pF
> 1000s for C >1puF
For V., >100 Vdc RELIABILITY:
>
So0000 M | Reference MIL HDB 217
P Application conditions:

Capacitance change |AC/C|: £ 3% for C< 0.1pF
< 2% for C> 0.1pF

Test voltage between terminations:

. Temperature: +40°C+2°C
1.4xV lied for 2 +25°C+5°C.
XV applied for 2 s at +25°C+5°C Voltage: 0.5xV,,
Failure rate: <1FIT

(1 FIT = 1x107° failures/components x h)

Failure criteria:

(according to DIN 44122)

Short or open circuit

Capacitance change |AC/C|: > 10%

DF change (Atgd): > 2 x initial limit.
Insulation resistance: < 0.005 x initial limit.
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R82

MKT Series
METALLIZED POLYESTER FILM CAPACITOR
D.C. MULTIPURPOSE APPLICATIONS
p=5mm
PRODUCT CODE: R82

MAX. VOLTAGE (Vr.m.s.) VERSUS FREQUENCY (sinusoidal wave-form / Th < 40°C)

50 Vdc / 30 Vac 63 Vdc / 40 Vac
Vrms [V] Vrms [V]
100 100
NN >N
\\ \
NN L
N ™ L /’?\ ™
™ L~ 1 N
\">>\ T T NN
10 10 0.1 pF p=5
0.47 pF p=5—=
22pyF p=5 1 MF p=5
47uF p=5
N N
™
1 1
0.1 1 f [kHz] 10 100 0.1 1 f [kHz] 10 100
Vrms [V] 100 Vdc / 63 Vac
100
S
™
/> N
N
001 pF p=5 N
10 0.047 yF p=5 ™
033 pyF p=5
1
0.1 1 f [kHz] 10 100
Vrms [V] 250 Vdc / 140 Vac ' Reduced Sizes Vrms [V] 250 Vdc / 160 Vac
1000 1000
™~ ™
100 — 100 ~
S S <=
N N
\ ™~
N TN ™~ ™
0022 uF p=5 | it N
10 014F p=5 10 0.01 WF p=5
022 yF p=5 0.047 uF p=5
015 pF p=5
! 1
0.1 1 f [kHZ: 10 100
[kHiz] . 0.1 1 f [kHz] 10 100
400 Vdc / 160 Vac - Reduced Sizes 400 Vdc / 200 Vac
Vrms [V] Vrms [V]
1000 1000
~N S‘ \\\. ~d
| g
100 B 100
-
=~
™ ™~
S
0.0068 pF p=5 0.0047 uF p=5
10 0.015 uF p=5 10 0.01 pF p=5
0.047 yF p=5 0.047 uF p=5
1 1
0.1 1 flkHz] 10 100 0.1 1 f[kHz] 10 100
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R82

MKT Series
METALLIZED POLYESTER FILM CAPACITOR
D.C. MULTIPURPOSE APPLICATIONS

p=5mm
PRODUCT CODE: R82

MAX. CURRENT (Ir.m.s.) VERSUS FREQUENCY (sinusoidal wave-form / Th < 40°C)

Irms [A]

50 Vdc / 30 Vac Irms [A] 63 Vdc / 40 Vac
10 10
=
— el ]
— . ——
— =T
A el L —T]
1 Dt ; |
Il 7
A ( A
gl 22uF p=5 g g
0.1 47 uF p=5 0.1
01 pF p=5
p 0.47 pyF p=5
1 WF p=5
al \ L |
0.01 0.01
0.1 1 f [kHZz] 10 100 0.1 1 f [kHZ] 10 100
Irms [A] 100 Vdc / 63 Vac
10
=
) /,’——_
0.01yF p=5
0.047 yF p=5
0.33uF p=5
SOXK T
%
A LA
/ 1
0.1
/
,/
A L7
0.01 <
0.1 1 f [kHZz] 10 100
Irms [A] 250 Vdc / 140 Vac - Reduced Sizes Irms [A] 250 Vdc / 160 Vac
10 10
il
1 /’f— ; ’_—_—
=
P =
'R T X/— T
H %
1 1
A < i
0.1 R 0.1
1%l 4
0.022 uF p=5 0.01 pF p=5
01 pF p=5 7 0.047 pyF p=5
A 0.22 uF p=5 0.15 pF p=5 |
//
L Ll L LI
0.01 0.01
01 1 f[kHz] 10 100 0.1 1 f [kHz] 10 100
Irms [A] 400 Vdc / 160 Vac - Reduced Sizes Irms [A] 400 Vdc / 200 Vac
10 10
1 i —
F—— 0.0068pF p=5 F—— 0.0047 uF p=5
— 0.015uF p=5 —— 001 pF p=5
0.047 pF p=5 Ll = 0.047 pF p=5 I
L LT L — T
= =
SdiVer=a S
0.1 0.1
7
LA pr / p /
0.01 0.01
0.1 1 f [kHz] 10 100 0.1 1 f [kHz] 10 100
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Loose Taped
T RN ENEN
I
ML T e . ——
All dimensions are in mm.
PRODUCT CODE SYSTEM

The part number, comprising 14 digits, is formed as follows:

12 3 4 5 6 7 8 9 10 11 12 13 14
R|s[s] ]l -]
Digit1to 3  Series code.
Digit 4 d.c. rated voltage:

C=50v D= 63V E=100V |=250V

M =400V W=500V P= 630V

Digit 5 Pitch: C =5 mm

Digit6to 9  Digits 7 - 8 - 9 indicate the first three digits of
Capacitance value and the 6th digit indicates
the number of zeros that must be added to
obtain the Rated Capacitance in pF.

Digit 10 to 11 Mechanical version and/or packaging (table1)

Digit 12 Identifies the dimensions and electrical
characteristics.

Digit 13 Internal use

Digit 14 Capacitance tolerance:

J=5%; K=10%; M=20%.

Table 1 (for more detailed information, please refer to page 14).

Standard Lead length Ordering code
packaging style
(mm) (Digit 10 to 11)
AMMO-PACK DQ
Reel @ 355 mm CK
Loose, short leads 415 AA
Loose, long leads 17412 Z3
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RSB

MKT Series

METALLIZED POLYESTER FILM CAPACITOR
HIGH PERFORMANCES - HIGH TEMPERATURE
D.C. AND PULSE APPLICATIONS

STACKED VERSION
Typical applications: blocking, coupling, decoupling for a
signal from DC to high frequency; pulse, logic and timing
circuit, lamp capacitor for electronic compact lamps, inverter
for LCD monitors, automotive DC motor suppression.

PRODUCT CODE: RSB p=5mm
Pitch | Box thickness (B) Maximum dimensions (mm)
(mm) (mm) B max H max L max
5.0 <4.5 B +0.1 H +0.1 L+0.2
5.0 24.5 B +0.1 H +0.1 L+0.3

GENERAL TECHNICAL DATA
Dielectric: polyester film (polyethylene terephthalate).

Plates: aluminium layer deposited by evaporation under
vacuum.

Winding: non-inductive type.

Leads: tinned wire.

Protection: plastic case, thermosetting resin filled.
Box material is solvent resistant and flame
retardant according to UL94.

Marking:  Series (RSB) capacitance, tolerance, D.C. rated

voltage.
Climatic category: 55/125/56 IEC 60068-1
Operating temperature range: -55 to +125°C
Related documents: IEC 60384-2

Winding scheme

single sided metallized
polyester film
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RSB

MKT Series
METALLIZED POLYESTER FILM CAPACITOR
HIGH PERFORMANCES - HIGH TEMPERATURE
D.C. AND PULSE APPLICATIONS

STACKED VERSION
p=5mm
PRODUCT CODE: RSB
Rated 50Vdc/30Vac Max Max K, Part Number Rated 400Vdc/200Vac Max Max K, Part Number
Cap. Std dimensions dv/dt Cap. Std dimensions dv/dt
B |H /| L | p | Mus)| (Vus) B | H L | p | (V/ps) | (V2 us)
22UF |60 [11.0 |72 |50 | 200 20 E3 | RSBCC4220--1-- 1000pF | 25|65 |72|50| 600 | 48E4 |RSBMC1100--0--
Rated 63Vdc/40Vac Max | MaxK, | Part Number e e
Cap. Std dimensions dv/dt 2200pF | 25| 6.5 72|50 600 48 E4 | RSBMC1220--0--
B | H | L | p | (V/ps) | (Vus) 3300pF | 25|65 | 72|50 600 48 E4 | RSBMC1330--0--
010 pF |25 |65 |7.2 |50 | 250 | 31.5E3 | RSBDC3100--0-- 4700pF | 25|65 |72 |50| 600 | 48E4 |RSBMC1470--0--
0.15pF |25 |65 |7.2 [50 | 250 | 31.5E3 | RSBDC3150--0-- 6800pF | 35|75 |72|50| 600 | 48E4 |RSBMC1680--0--
022pF 125165 |72 |50 | 250 | 315E3 |RSBDC3220-1-- | |g010uF |35 |75 |7.2|50| 600 | 48E4 | RSBMC2100--0--
0.33uF |35 |75 |72 |50 | 250 |31.5E3 |RSBDC3330--0-- 0.0154F | 35|75 |72|50| 600 | 48E4 |RSBMC2150--0--
047 uF |35 |75 |72 |50 | 250 |31.5E3 | RSBDC3470--1-- 0.022uF | 45|95 | 72|50| 600 | 48E4 |RSBMC2220--0--
068pF |45 95 |7.2 |50 | 250 | 31.5E3 |RSBDC3680--1-- | |0033uF | 5.0 [100 |7.2|50| 600 | 48E4 |RSBMC2330--0--
1.0 pF 150 100 |72 |50 | 250 | 315E3 |RSBDCA100—-1-- | | 0047 yF | 6.0 [11.0 | 72|50 | 600 | 48E4 | RSBMC2470--0--
15 pF |6.0 [11.0 |7.2 |50 | 250 | 31.5E3 | RSBDC4150--1--
Rated 500Vdc/220Vac* Max Max K, Part Number
Rated 100Vdc/63Vac Max Max K, Part Number Cap. Std dimensions dv/dt
Cap. Std dimensions dv/dt B H L p (V/ us) | (V¥ ps)
B | H [ L | p | (Mps) | (Vips) 1000 pF | 25|65 |72 |50| 700 | 70E4 |RSBWC1100--0--
4700 pF |25 |65 [7.2 | 5.0 300 60 E3 | RSBEC1470--0-- 1500 pF | 25 | 65| 72 | 5.0 700 70 E4 | RSBWC1150--0--
6800 pF |25 |65 |7.2 |50 | 300 60 E3 | RSBEC1680--0-- 2200pF | 35|75 72|50/| 700 70 E4 | RSBWC1220--0--
0.010 yF |25 |65 | 7.2 | 5.0 300 60 E3 | RSBEC2100--0-- 3300pF | 35|75 72150 700 70 E4 | RSBWC1330--0--
0.015puF |25 |65 |7.2 | 5.0 300 60 E3 | RSBEC2150--0-- 4700pF [ 35| 75|72 50 700 70 E4 | RSBWC1470--0--
0.022 yF |25 |65 (7.2 | 5.0 300 60 E3 | RSBEC2220--0-- 6800pF | 45| 95|72 |50 700 70 E4 | RSBWC1680--0--
0.033 yF 2.5 165 7.2 (5.0 | 300 | "60E3 |RSBEC2330=-0= | | 0010 yF | 5.0 [100 | 7.2 | 50| 700 | 70E4 |RSBWC2100--0--
0.047 |JF 2.5 6.5 7.2 5.0 300 60 E3 RSBEC2470“0“ 0.015 HF 6.0 11 .0 7'2 5.0 700 70 E4 RSBWCZ150"0"

0.068 uF | 2.5 |6.5 | 7.2 | 5.0 300 60 E3 | RSBEC2680--1--

010 uF |35 |75 |72 [50 | 300 | 60E3 |RSBEC3100--0-- Rated | 630Vdci220Vac Max | MaxK, |  Part Number

Cap. Std dimensions dv/dt
015 uF |45 |95 |72 [50 | 300 60 E3 | RSBEC3150--0-- B |H | L[ p | (Vps)| (v¥us)
0.22 yF |50 [10.0 |7.2 |50 | 300 60 E3 | RSBEC3220--0-- 1000 pF| 25| 6.5] 72|50 | 800 | 100E4 | RSBPC1100--0--
033 uF |60 110 |72 |50 | 300 60 E3 | RSBEC3330--0-- 1500 pF | 35| 75|72 | 50| 800 | 100E4 | RSBPC1150--0-

2200pF | 35| 75| 72|50 800 100 E4 | RSBPC1220--0--

300 60 E3 ——]mm
047 pF 16.0 10|72 | 5.0 RSBEC3470--1 3300pF | 45|95 72|50 800 100 E4 | RSBPC1330--0--

Rated 250Vdc/160Vac Max | MaxK, | Part Number 4700 pF | 45| 95|72 |50| 800 | 100E4 | RSBPC1470--0-
Cap. Std dimensions dv/dt . 6800 pF | 5.0 100 | 7.2 | 5.0 | 800 | 100 E4 | RSBPC1680--0-
B | H | L | p | (VMps) | (V¥ps) 0.010 yF | 6.0 [11.0 | 7.2 | 50| 800 | 100 E4 | RSBPC2100--0-
1000pF | 25| 65| 72| 50| 400 20 E4 | RSBIC1100--0-- ] _ _
1500 pF | 2.5 | 65 | 7.2 | 50| 400 | 20E4 |RSBIC1150--0-- ms;zaa?fsaévers'on and packaging (Table1)
2200pF | 25| 65| 72| 50| 400 | 20E4 |RSBIC1220--0-- Tolerance: J (£5%); K (£10%); M (+20%)

3300pF | 25|65 | 72|50 400 20 E4 | RSBIC1330--0--
4700pF | 25| 65| 7.2 |50 | 400 20 E4 | RSBIC1470--0--
6800pF | 25| 65| 72| 50| 400 20 E4 | RSBIC1680--0--
0.010uF | 25|65 | 72|50 400 20 E4 | RSBIC2100--0--
0.015uF | 25|65 | 72|50 | 400 20 E4 | RSBIC2150--0--
0.022uF | 35|75|72|50]| 400 20 E4 | RSBIC2220--0--
0.033uF | 35| 75|72|50]| 400 20 E4 | RSBIC2330--0--
0.047uF | 45| 95| 72| 50| 400 20 E4 | RSBIC2470--0--
0.068uF | 45| 95| 72| 50| 400 20 E4 | RSBIC2680--0--
0.10 uF | 5.0 [10.0 | 7.2 | 5.0 | 400 20 E4 | RSBIC3100--0--
0.15 uF | 6.0 [11.0 | 7.2 | 5.0 | 400 20 E4 | RSBIC3150--0--

Mechanical version and packaging (Table1)
Internal use
Tolerance: J (+5%); K (£10%); M (+20%)

All dimensions are in mm.

Note 1: If the working voltage (V) is lower than the rated voltage (V;), the capacitor may work at higher dv/dt. In this case the
maximum value allowed is obtained multiplying the above value (see table dv/dt) with the ratio V,/V.
The pulse characteristic K, depends on the voltage wave-form and in any case it cannot overcome the value given in
the above table.

Note 2: The rated voltages from 250Vdc to 630Vdc are for pulse applications (i.e.: lamp capacitors).

*Not suitable for across-the-line applications. Please refer to Interference Suppression Capacitors (page 145).
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ELECTRICAL CHARACTERISTICS
Rated voltage (V,):

50Vdc 63Vdc 100Vdc
250Vdc 400Vdc 500Vdc

630Vdc
Rated temperature (T_): +85°C
Temperature derated voltage:

for temperatures between +85°C and +125°C a decreasing
factor of 1.25% per degree °C on the rated voltage V, (d.c.

and a.c.) has to be applied.
Capacitance range:
Capacitance values:
Capacitance tolerances (measured at 1 kHz):
5% (J); £10% (K); £20% (M).

Total self-inductance (L): =7nH

max 1 nH per 1 mm lead and capacitor length.
Dissipation factor (DF):

tgd 10 at +25°C +5°C

1000pF to 2.2uF

kHz | C<0.1pF | C>0.1pF
1 ]< 80 < 80
10 | < 120 < 120
100 | < 250

Insulation resistance:
Test conditions
Temperature: +25°C+5°C
Voltage charge time: 1 min
Voltage charge:
50 Vdc for V, <100 Vdc
100 Vdc for V, 2100 Vdc
Performance
For V<100 Vdc
>15000 MQ for C <0.33pF
> 5000s for C >0.33pF and £1pF
> 1000s for C >1pF
For V_>100 Vdc
>30000 MQ

Test voltage between terminations:
1.6xV_ applied for 2 s at +25°C+5°C.

Electrical characteristics for use as lamp capacitors

in lighting applications.

v A Typical lamp capacitor waveform envelope

Vpp max

E6 series (IEC 60063 Norm).

RSB

MKT Series

METALLIZED POLYESTER FILM CAPACITOR
HIGH PERFORMANCES - HIGH TEMPERATURE
D.C. AND PULSE APPLICATIONS

STACKED VERSION

p=5mm
PRODUCT CODE: RSB

TEST METHOD AND PERFORMANCE
Damp heat, steady state:
Test conditions

Temperature: +40°C+2°C
Relative humidity (RH): 93% +2%
Test duration: 56 days
Performance

Capacitance change |AC/C|: £5%
DF change (Atgd): < 50x10* at 1kHz
Insulation resistance: 2 50% of initial limit.

Endurance:
Test conditions
Temperature: +125°C +2°C
Test duration: 2000 h
Voltage applied: 1.25xV,
Performance

Capacitance change |[AC/C|: < 5%

DF change (Atgd): <30x10* at 10kHz for C< 1uF
< 20x10* at 1kHz for C> 1uF

Insulation resistance: 250% of initial limit.
Resistance to soldering heat:
Test conditions
Solder bath temperature: +260°C15°C
Dipping time (with heat screen):10 s £1 s
Performance
Capacitance change |AC/C|: £2%

DF change (Atgd): < 30x10# at 10kHz for C< 1pF
<20x10* at 1kHz for C> 1pF

Insulation resistance: 2 initial limit.

Long term stability (after two years):

Storage: standard environmental conditions (see page 12).

Performance
Capacitance change |AC/C|: < 3%for C< 0.1pF
< 2%for C> 0.1uF

RELIABILITY:
Reference MIL HDB 217
Application conditions:

Temperature: +40°C +2°C
Voltage: 0.5xV,
Failure rate: <1FIT

(1 FIT = 1x107° failures/components x h)

Failure criteria:

(according to DIN 44122)

Short or open circuit

Capacitance change |[AC/C|: > 10%

DF change (Atgd): > 2 x initial limit.
Insulation resistance: < 0.005 x initial limit.

Heating-up | Ignition
time 0.2/2s | time 0.3s

Normal operation after ignition

40/50kHz

40/50kHz | _50/60kHz
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RSB

MKT Series
METALLIZED POLYESTER FILM CAPACITOR
HIGH PERFORMANCES - HIGH TEMPERATURE

D.C. AND PULSE APPLICATIONS
STACKED VERSION

p=5mm
PRODUCT CODE: RSB

MAX. VOLTAGE (Vr.m.s.) VERSUS FREQUENCY (sinusoidal wave-form / Th < 85°C)

50 Vdc / 30 Vac

Vrms [V]
100
10
F p=5
1
0.1 1
Vrms [V] 100 Vdc / 63 Vac
100
0.01 yF p=5
10 0.047 UF p=5
0.33 YF p=5
1
0.1 1
400 Vdc / 200 Vac
Vrms [V]
1000
S
100
0.0047 yF p=5
10 WF p=5
WF p=5
1
0.1 1
Vrms [V] 630 Vdc / 220 Vac
1000
N
100
0.001 pF p=
10 0.0022 yF p=
0.01 pF p
1
01 1

09/2008

Vims [V] 63 Vdc / 40 Vac
100
NU N >\
\\ \
9\ NJ
N
\\\
10 01 UF p=5 L
047 yF p=5
1 uwF p=5
1
0.1 1 f [kHZ] 10 100
Vrms [V] 250 Vdc / 160 Vac
1000
N TN
100 -
>
~
N ™
\\\
1 0.01 wF p=5
0 0.047 yF p=5
0.15 pF p=5
1
0.1 1 f [kHz] 10 100
Vrms [V] 500 Vdc / 220 Vac
1000
~
> \:‘\
100
10 0.0015yF p=5
0.0033 uF p=5
0.015 pF p=5
1
0.1 1 f [kHz] 10 100

Note: p (pitch) in mm.
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RSB

MKT Series
METALLIZED POLYESTER FILM CAPACITOR
HIGH PERFORMANCES - HIGH TEMPERATURE
D.C. AND PULSE APPLICATIONS
STACKED VERSION
p=5mm
PRODUCT CODE: RSB

MAX. CURRENT (Ir.m.s.) VERSUS FREQUENCY (sinusoidal wave-form / Th < 85°C)

Irms [A]

50 Vdc / 30 Vac Irms [A] 63 Vdc / 40 Vac
10 10
1 —T] i
/r s //4——
1 = 1
/I
i
% 7
7 N\ X Y
H %
// 22uF p=5 /1 /\ /1
0.1 0.1
7 7
7
7 01 WFp=5
P 047 uF p=5
1 UF p=5
~ A L1
0.01 0.01
0.1 1 f [kHz] 10 100 0.1 1 f [kHz] 10 100
Irms [A] 100 Vdc / 63 Vac Irms [A] 250 Vdc / 160 Vac
10 10
=
LT | L
1 1
F——+001 pF p=5
0047 yF p=5
033 UF p=5
K ull s B
v
U A 1 g |
01 0.1
A A 001 pF p=5
71 A 0.047 yF p=5
L //' P A 015 uF p=5
001 0.01 LI
0.1 1 flkHz] 10 100 01 1 f [kHz] 10 100
Irms [A] 400 Vdc / 200 Vac Irms [A] 500 Vdc / 220 Vac
10 10
! —— 0.0047pF p=5 1 00015 pF p=5
C— oo SF s: 5 = 0.0033 uF p=5
[ 0047 pF p=5 = — 0015 pF p=5 e
1 | —
\% d nill A BBy
— /1 gt
0.1 b 01 — L
7 &
A
A % A
A A Pz P Za%
0.01 0.01
0.1 1 f [kHz] 10 100 01 1 f [kHz] 10 100
Irms [A] 630 Vdc / 220 Vac
10
4
0001 WF p=5 1B
0.0022 yF p=5
001 WF p=5 —]
0.1 2 =]
/ i
/ . .
001 A LA Note: p (pitch) in mm.
0.1 1 f [kHz] 10 100
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Loose Taped

Fig.1

B L
o oo f@@@%‘?@%

Fig. 2

\ B 5 0
\ @d +0.05 [ 05 [ 06 |

All dimensions are in mm.

PRODUCT CODE SYSTEM
The part number, comprising 14 digits, is formed as follows:

12 3 4 5 6 7 8 9 10 11 12 13 14

R[6[s]| o] HEN

Digit1to 3  Series code.

Digit 4 d.c. rated voltage:
C=50v D= 63V E= 100V
| =250V M=400V P= 630V

Digit 5 Pitch: D = 7.5 mm

Digit6to 9  Digits 7 - 8 - 9 indicate the first three digits of
Capacitance value and the 6th digit indicates
the number of zeros that must be added to
obtain the Rated Capacitance in pF.

Digit 10 to 11 Mechanical version and/or packaging (table1)

Digit 12 Identifies the dimensions and electrical
characteristics.

Digit 13 Internal use

Digit 14 Capacitance tolerance:

J=5%; K=10%; M=20%.

Table 1 (for more detailed information, please refer to page 14).

Standard Lead Taping Ordering
packaging style length style code
(mm) Figure No. | (Digit 10 to 11)
AMMO-PACK 1 DQ
AMMO-PACK 2 28
Reel @ 355 mm 1 CK
Loose, short leads 4 +2 AA
Loose, long leads 17412 Z3
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R66

MKT Series
METALLIZED POLYESTER FILM CAPACITOR
D.C MULTIPURPOSE APPLICATIONS
Typical applications: this series combines small size,
good performances in by-passing, blocking and interference
suppression in low voltage applications (i.e.. AUTOMOTIVE).

p=7.5mm

Note: RG66 series has replaced the R84 series (available only
upon request).
For new design we suggest the use of the R66 series

PRODUCT CODE: R66

Pitch | Box thickness (B) Maximum dimensions (mm)
(mm) (mm) B max H max L max
7.5 All B +0.1 H +0.1 L+0.2

GENERAL TECHNICAL DATA

Dielectric: polyester film (polyethylene terephthalate).

Plates: aluminium layer deposited by evaporation under
vacuum.

Winding: non-inductive type.

Leads: tinned wire.

Protection: plastic case, thermosetting resin filled.
Box material is solvent resistant and flame
retardant according to UL94.

Marking:  Capacitance, tolerance, D.C. rated voltage.

Climatic category: 55/105/56 IEC 60068-1

Operating temperature range: -55 to +105°C
For stacked technology an upper operating
temperature of +125°C is allowed for a max operating
time of 1000 h.

Related documents: IEC 60384-2

Winding scheme

single sided metallized
polyester film
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R66

MKT Series
METALLIZED POLYESTER FILM CAPACITOR
D.C. MULTIPURPOSE APPLICATIONS

p=7.5mm
PRODUCT CODE: R66

STACKED VERSION
Rated 50Vdc/30Vac Max Max K Part Number Rated 250Vdc/160Vac Max Max K, Part Number
Cap. Std dimensions dv/dt Cap. Std dimensions dv/dt
B | H| L | p | (Vus) | (vus) B | H| L | p | (Vus) | (vns)
0.68uF | 3.0| 8.0[10.0| 75| 100 | 10E3 | R66CD3680--6-- 0.022uF | 3.0 | 8.0 [10.0 | 75| 200 | 100E3 | R66ID 2220--7—-
1.0 uF 3.0 | 8.0[100| 75 100 10 E3 | R66CD4100--6-- 0.033uF | 3.0 | 8.0 [10.0 | 7.5 200 100 E3 | R66ID 2330--7--
15uF | 40| 90100 | 75| 100 | 10E3 | R66CD4150--6-- 0.047uF | 3.0 | 8.0 [10.0 | 75| 200 | 100E3 | R66ID 2470--7--
22uF |50 (1050100 | 75| 100 10 E3 | R66CD4220--6-- 0.068uF | 3.0 | 8.0 |10.0 | 7.5 | 200 100 E3 | R66ID 2680--6--
47uF |60 (120[105|75| 100 | 10E3 | R66CD4470--6-- 010 yF | 4.0 | 9.0 [10.0 | 75| 200 | 100E3 | R66ID 3100--7--
Rated 63Vdc/40Vac Max Max K, Part Number 015 yF | 40190110075/ 200 100E3 | Re6ID 3150--7--
Cap. Std dimensions dv/dt 0.22 uF | 5.0 [10.5 [10.0 | 7.5 | 200 | 100 E3 | R66ID 3220--7--
B H L p (V/ps) | (V2 ps) 0.33 uF | 6.0 [12.0 105 | 7.5 200 100 E3 | R66ID 3330--6--
0.33 uF 3.0|80 100 7.5 120 15E3 | R66DD3330--7-- Rated 400Vdc/200Vac Max Max K, Part Number
047yuF | 3.0]80[100]75| 120 15E3 | R66DD3470--6-- Cap. Std dimensions dv/dt
068uF | 4.0 |90 [100]75| 120 15E3 | R66DD3680--7-- B | H 'L |p | (Vs) | (Vis)
10 wF | 4090|100 75| 120 15E3 | R66DD4100-7~- 6800 pF | 3.0 | 8.0 [10.0|7.5| 275 | 220E3 | R66MD1680--7--
15 uF | 5.0 (105 [100 | 75| 120 | 15E3 | R66DD4150--7-- 0.010uF | 30 | 80 1100 75| 275 | 220E3 | R66MD2100--7--
22 uwF |60 120105 | 75| 120 15E3 | R66DD4220--6— 0.015uF | 3.0 [ 8.0 [100| 75| 275 | 220 E3 | R66MD2150--7--
33 uF [ 6.0[120 |105|75| 120 | 15E3 | Re6DD4330--6-- | | O:022WF {30180 110.0{ 7.5 275 | 220 E3 | R66MD2220--6=
0.033uF | 4.0 | 9.0 [100|7.5| 275 | 220E3 | R66MD2330--7--
Rca;:f' ;giogiﬂféﬁzi‘giz x::t Lty | L P LS 0.047uF | 40| 9.0 [100|75| 275 | 220E3 | R66MD2470--7--
Bl H| L] p | | s 0.068uF | 5.0 [10.5 [10.0 | 7.5 | 275 | 220E3 | R66MD2680--7--
0.068yF | 3.0 | 8.0 [10.0 | 75| 150 | 30E3 | REGED2680--7-- 010 uF | 6.0 120 [105|7.5| 275 | 220E3 | R66MD3100--6--
0.15 uF | 6.0 [12.0 [105|7.5| 275 | 220E3 | R66MD3150--6--

0.10 uF | 3.0 | 8.0 [10.0 | 75| 150 | 30E3 | R66ED3100--7-—-
015 uF | 3.0 | 8.0 [10.0| 75 150 30 E3 | R66ED3150--7-- :\/I?cha?ical version and packaging (Table1) 4‘_‘
022 uF | 3.0 |80 100|75| 150 | 30E3 | R66ED3220--7-- niernal use
0.33 iF 4090 [100| 75| 150 | 30E3 | R66ED3330--7-- Tolerance: J (£5%); K (£10%): M (+20%)
047 uF | 40| 9.0 [100| 75| 150 | 30E3 | R66ED3470--7-—-
0.68 uF | 4.0 | 9.0 [10.0 | 75| 150 | 30E3 | R66ED3680--7-—-
1.0 uF |50 105 [100| 75| 150 | 30E3 | RE6ED4100--7--
15 uF | 6.0 120 [105| 75| 150 | 30E3 | RE6ED4150--6--

Mechanical version and packaging (Table1)
Internal use
Tolerance: J (#5%); K (x10%); M (£20%)

a) WOUND version
b) STACKED version

Rated 630Vdc/220Vac* Max Max K, Part Number
Cap. Std dimensions dv/dt

B|H | L| p | (Vus) | (Vs
a) 1000 pF | 3.0 | 8.0 [10.0 | 75 | 40 50 E3 | R66PD 1100--1--
a) 1500 pF| 3.0 | 8.0 [100 | 7.5 | 40 50 E3 | R66PD1150--1--
a) 2200 pF| 3.0 | 8.0 [10.0 | 7.5 | 40 50 E3 | R66PD 1220--1--
a) 3300 pF| 3.0 | 8.0 [10.0 | 75| 40 50 E3 | R66PD 1330--1--
a) 4700 pF| 3.0 | 8.0 [10.0 | 7.5 | 40 50 E3 | R66PD 1470--1--
a) 6800 pF| 4.0 | 9.0 [100 | 75| 40 50 E3 | R66PD 1680--1--
b) 0.010uF| 4.0 | 9.0 [10.0 | 75| 300 | 378 E3 | R66PD2100--7--
b) 0.015uF| 4.0 | 9.0 [10.0 | 7.5| 300 | 378 E3 | R66PD2150--7—-
b) 0.022uF| 5.0 [10.5 [10.0 | 7.5 | 300 | 378 E3 | R66PD2220--7--
b) 0.033uF| 6.0 [12.0 [105 | 75| 300 | 378 E3 | R66PD2330--6--
b) 0.047uF| 6.0 12.0 [105 | 7.5 | 300 | 378 E3 | R66PD 2470--6--

) ) ) Mechanical version and packaging (Table1)
All dimensions are in mm. Internal use

Tolerance: J (+5%); K (£10%); M (£20%)

Note: If the working voltage (V) is lower than the rated voltage (V), the capacitor may work at higher dv/dt. In this case the
maximum value allowed is obtained multiplying the above value (see table dv/dt) with the ratio V_ /V.
The pulse characteristic K, depends on the voltage wave-form and in any case it cannot overcome the value given in
the above table.

*Not suitable for across-the-line applications. Please refer to Interference Suppression Capacitors (page 145).
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R66

MKT Series
METALLIZED POLYESTER FILM CAPACITOR

ELECTRICAL CHARACTERISTICS

D.C. MULTIPURPOSE APPLICATIONS

p=7.5mm
PRODUCT CODE: R66

TEST METHOD AND PERFORMANCE

Rated voltage (V,): Damp heat, steady state:
50Vdc 63 Vdc 100 Vdc Test conditions
250 Vdc 400 Vdc 630 Vdc Temperature: +40°C +2°C
Rated temperature (T,): +85°C Relative humidity (RH): 93% +2%
Temperature derated voltage: Test duration: 56 days
for temperatures between +85°C and the upper operating Performance
temperature ( +105°C for wound technology and +125°C Capacitance change |AC/C|: <5%

for stacked technology) a decreasing factor of 1.25% per
degree °C on the rated voltage V, (d.c. and a.c.) has to be
applied.
Capacitance range:
Capacitance values:

1000 pF to 4.7 wF

DF change (Atgs):
Insulation resistance:

Endurance:

Test conditions

<50x10* at 1kHz
250% of initial limit.

E6 series (IEC 60063 Norm). TemperatL.Jre: +105°C £2°C
Capacitance tolerances (measured at 1 kHz): $eTtt duratlo?. o 1202%03

£ 5% (J); £10% (K); £20% (M). P‘; rffrfnimf : 25XV
Total self-inductance (L): =8nH Capacitance change [AC/C[:  <5%

(lead length ~2mm)

Dissipation factor (DF):
tgd 10+ at +25°C "5°C

Insulation resistance:
Test conditions

Temperature

Voltage charge time:

Voltage charge:

+25°C+5°C
1 min
50 Vdc forV, <100 Vdc

DF change (Atgs):
Insulation resistance:

Resistance to soldering heat:

Performance

<50 10* at 10kHz
250% of initial limit.

kHz tgd x 10+ Test conditions
1 <100 Solder bath temperature: +260°C+5°C
10 <150 Dipping time (with heat screen):10 s +1 s

Capacitance change |AC/C|: £2%

DF change (Atgd):
Insulation resistance:

<50x10* at 10kHz
2 initial limit.

Long term stability (after two years):

100 Vdc for V, 2100 Vdc Storage
Performance standard environmental conditions (see page 12).
For V_ <100 Vdc Performance
23750 MQ  for C <0.33uF (5000 MQ)* Capacitance change |AC/C]|: <3% for C<0.1uF

21250 s for C >0.33uF (5000 s)*
For V_>100 Vdc

230000MQ (50000 MQ)*
*Typical value

Test voltage between terminals:
1.6xV,, applied for 2 s at +25°C £ 5°C

09/2008

<2% for C>0.1uF
RELIABILITY

Reference MIL HDB 217
Application conditions:

Temperature: +40°C+2°C
Voltage: 0.5xV,
Failure rate: <2 FIT

(1 FIT = 1 10°® failures/components h)
Failure criteria:

(according to DIN 44122)
Short or open circuit
Capacitance change |AC/C]:
DF change (Atgs):

Insulation resistance:

>10%
>2 x initial limit.
<0.005 x initial limit.
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R66

MKT Series

METALLIZED POLYESTER FILM CAPACITOR

D.C. MULTIPURPOSE APPLICATIONS

p=7.5mm
PRODUCT CODE: R66

MAX. VOLTAGE (Vr.m.s.) VERSUS FREQUENCY (sinusoidal wave-form / Th < 40°C)

Vrms [V] 63 Vdc / 40 Vac
1000
100
™.
NI
= N S
o 22500 N RN
0.33 pF p=7.5
0.68 yF p=7.5 y
1.5 pFp=7.5 i
3.3 pFp=7.5
1 L]
0.1 1 f [kHz] 10 100
Vrms [V] 250 Vdc / 160 Vac
1000
NN
100 e = Nhy
P!
M
™
™ N
0.033 pF p=75 \::\
10 0.068 uF p=7.5
015 yF p=75
033 yF p=75
1
0.1 1 f [kHz] 10 100
Vrms [V] 630 Vdc / 220 Vac
1000
NN S
\\\ ™N
N
100 >~
™,
™
S
0001 pF p=75
10 001 pF p=75
0022 yF p=75
0047 yF p=75
1
0.1 1 f [kHz] 10 100

Note: p (pitch) in mm.
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Vrms [V] 100 Vdc / 63 Vac
1000
100
™~
SN
= \ ~N
g NN :\
10
0.1 pFp=7.5
022 YF p=75
047 WF p=75
1 uF p=7.5
PR
1 il
0.1 1 f[kHz] 10 100
400 Vdc / 200 Vac
Vrms [V]
1000
™~ ™
™~ ™~
100 T
>
™
N TN
001 pF p=7.5 NN
10 0.022 yF p=75
0.047 uF p=7.5
015 yF p=75
1
01 1 flkHz] 10 100
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R66

MKT Series
METALLIZED POLYESTER FILM CAPACITOR
D.C. MULTIPURPOSE APPLICATIONS

p=7.5mm
PRODUCT CODE: R66

MAX. CURRENT (Ir.m.s.) VERSUS FREQUENCY (sinusoidal wave-form / Th < 40°C)

Irms [A] 63 Vdc / 40 Vac Irms [A] 100 Vdc / 63Vac
10 10
T ]
|1 — [ A [
- —— 3] B! ——
/ ,/ ] _—/ —T ] 1] //’———"
1 1
Y‘(/ 7 // A
/4/ al X % A i %
A A AN X A A DN A
AT N v
/ A A A / Pras ||
o 033 F p=75 01 ~ 01 pFp=75 4
7 K" P= 7 7 7 022 Fp=75 1
P et A AT ~ 047 pFp=75 1]
L 5 WF p=7, 7 1 Fp=75
A S 33 pFp=75 T A A
payd b A A
A | L] f
1
001 pd 0.01 paly
01 1 flkHz] 10 100 0.1 1 fkHz] 10 100
Irms [A]
rms [A] 250 Vdc / 160Vac Irms [A] 400 Vdc / 200 Vac
10 10
LT
4 — —+rl ’ 1T
/ i -
2N = — ==
A P ™ -t ’/< ,—’: 111
-l / pd A
01 A 0.1 Pa P AVdllianll
— = ‘
D 7 7
i A7 0.033 pF p=7.5 [ i i 001 oF p=75 M
r A 7 0.068 uF p=7.5 -H P S A 022 ur beve JN
. uF p; 7 0.022 pF p=75
ol 015 yF p=7.5 | pd LA A A 0,047 yF p=75 1]
V A 033 F p=75 / // / 015 WF p=7.5
0.01 A RN 0.01 i 4 A AN
0.1 1 f [kHz] 10 100 0.1 1 fkHz] 10 100
Irms [A] 630 Vdc / 220 Vac
10
0.001 pF p=7.5
001 WF p=75
| 0022 uF p=75
1 = 0047 pF p=75
e o =
< > — T
TS
0.1 A A A
7
— i A
' 1
N B H // //
/1 f i
001 L —A LA LLA 4
0.1 1 flkHz] 10 100

Note: p (pitch) in mm.

09/2008 40



Loose

1 T

e
!

p+0.4
f d
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p=10
0.6

All dimensions are in mm.

R60

MKT Series
METALLIZED POLYESTER FILM CAPACITOR
D.C. MULTIPURPOSE APPLICATIONS
Typical applications: blocking, coupling, decoupling,
by-passing, interference suppression in low voltage
applications (i.e.. AUTOMOTIVE).

PRODUCT CODE: R60

Note: Special version, in compliance with DIN 44122 is
available upon request.
Construction:
* STACKED technology for pitch 10mm
(Rated Voltage from 50 to 630Vdc)

* WOUND technology from pitch 10 to 27.5mm
(Rated Voltage from 63 to 1000Vdc)

PRODUCT CODE SYSTEM
The part number, comprising 14 digits, is formed as follows:

Pitch | Box thickness (B) Maximum dimensions (mm)

(mm) (mm) B max H max L max
10.0 All B +0.2 H +0.1 L+0.2
15.0 <7.5 B +0.2 H +0.1 L +0.3
15.0 27.5 B +0.2 H +0.1 L +0.5
22.5 All B +0.2 H+0.1 L +0.3
27.5 All B +0.2 H +0.1 L +0.3
37.5 All B +0.3 H +0.1 L+0.3

12 3 4 5 6 7 8 9 10 11 12 13 14
R[6fo] [ ] L]
Digit1to 3  Series code.
Digit 4 d.c. rated voltage:
C =50v D=63V E=100V G =160V
| =250V M=400V P =630V Q=1000V
Digit 5 Pitch:
F=10mm; I=15mm; N=22.5mm; R=27.5mm;
W=37.5mm
Digit6to 9  Digits 7 - 8 - 9 indicate the first three digits of
Capacitance value and the 6th digit indicates
the number of zeros that must be added to
obtain the Rated Capacitance in pF.
Digit 10 to 11 Mechanical version and/or packaging (table1)
Digit 12 Identifies the dimensions and electrical
characteristics.
Digit 13 Internal use
Digit 14 Capacitance tolerance:

J=5%; K=10%; M=20%.

Table 1 (for more detailed information, please refer to page 14)

GENERAL TECHNICAL DATA
Dielectric: polyester film (polyethylene terephthalate).

Plates: aluminium layer deposited by evaporation under
vacuum.

Winding: non-inductive type.

Leads: tinned wire.

Protection: plastic case, thermosetting resin filled.
Box material is solvent resistant and flame
retardant according to UL94.

Marking:  Manufacturer’s logo (if requested), capacitance,

tolerance, D.C. rated voltage.

Climatic category: 55/105/56 IEC 60068-1

Operating temperature range: -55 to +105°C
Upper operating temperature of +125°C is
allow ed for a max.operating time of 1000h.

Related documents: IEC 60384-2

Winding scheme

single sided metallized

pac?(tazr;ggrgtyle I:ﬁg:‘h Taping style Ordering code

(m) (nl?ﬁq) (';l'g:) (F’nfﬁ]r‘) (Digit 10 to 11)
AMMO-PACK 12.70 1 10.0/15.0 DQ
AMMO-PACK 19.05 2 225 DQ
REEL @ 355mm 12.70 1 10.0/15.0 GY
REEL @ 500mm 12.70 1 10.0/15.0 CK
REEL @ 500mm 19.05 2 22.5/27.5 CK
Loose, short leads | 4 *? AA
(L;)gfghl%r;g leads 17 12 73
Loose, long leads | 30 *5 40
(p215mm) 25 21 50

Note: Ammo-pack is the preferred packaging for taped version.
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R60

MKT Series

METALLIZED POLYESTER FILM CAPACITOR
D.C. MULTIPURPOSE APPLICATIONS

PRODUCT CODE: R60

STACKED VERSION

Mechanical version and packaging (Table1)

Internal use

Tolerance: J (£5%); K (x10%); M (£20%)

All dimensions are in mm.

Rated 50Vdc/30Vac Max Max K| Part Number Rated 250Vdc/160Vac Max Max K, Part Number
Cap. Std dimensions dv/dt Cap. Std dimensions dv/dt
B | H | L | p | (Vps)| (V¥pus) B | H | L | p | (Vus)| (V¥ps)
1.5 uF 4.0 | 9.0 [13.0 |10.0 30 3E3 | R60CF4150--6-- 0.10uF | 4.0 | 9.0 [13.0 {10.0 | 150 75E3 | R60IF 3100--6--
22 pF | 4.0 | 9.0 [13.0 |10.0 30 3E3 | R60CF4220--6-- 0.15uF | 4.0 | 9.0 [13.0 {10.0 | 150 75E3 | R60IF 3150--6--
3.3 uF | 5.0 [11.0 [13.0 [10.0 30 3E3 | R60CF4330--6-- 0.22uF | 5.0 [11.0 [13.0 [10.0 | 150 75E3 | R60IF 3220--6--
4.7 upF | 6.0 |12.0 |13.0 |10.0 30 3E3 | R60CF4470--6-- 0.33uF | 5.0 [11.0 [13.0 {10.0 | 150 75E3 | R60IF 3330--6--
5.6 pF 6.0 (12.0 |13.0 [10.0 30 3E3 R60CF4560--6-- 0.47 uF 6.0 [12.0 |13.0 |10.0 150 75E3 | R60IF 3470--6--
Rated 63Vdc/40Vac Max Max K Part Number Rated 400Vdc/200Vac Max Max K, Part Number
Cap. Std dimensions dv/dt Cap. Std dimensions dv/dt
B | H| L | p | (Vps)| (V¥us) B | H | L | p | (Vus)| (V¥ps)
1.0 wF | 4.0 | 9.0 |13.0 [10.0 50 6.3 E3 | R60DF4100--6-- 0.033pF | 4.0 | 9.0 [13.0 {10.0 | 175 140 E3 | R60OMF2330--6--
1.5 uF 5.0 [11.0 |13.0 [10.0 50 6.3 E3 | R60DF4150--6-- 0.047uF | 4.0 | 9.0 [13.0 [10.0 175 140 E3 | R60OMF 2470--6--
22 uF | 5.0 [11.0 [13.0 [10.0 50 6.3 E3 | R60ODF4220--6-- 0.068puF | 4.0 | 9.0 [13.0 |10.0 | 175 140 E3 | R60OMF 2680--6--
33 uF | 6.0 {12.0 |13.0 |10.0 50 6.3 E3 | R60DF4330--6-- 0.10 pF | 5.0 [11.0 |13.0 [10.0 | 175 140 E3 | R6OMF3100--6--
0.15 uF | 6.0 [12.0 [13.0 {10.0 175 140 E3 | R60MF 3150--6--
Rated 100Vdc/63Vac Max Max K Part Number
Cap. Std dimensions dv/dt Rated 630Vdc/220Vac Max | MaxK, [ Part Number
B H L p (V/us) | (V2 ps) Cap. Std dimensions dv/dt
0.33uF |40 |90[130[100| 75 15E3 | R60EF 3330--6-- BH]|L]| P | Mps)|(Vips)
0.47 uF | 4.0 | 9.0 [13.0 |10.0 75 15E3 | R60EF 3470--6-- 0.010pF | 4.0 | 9.0 |13.0 |10.0 200 250 E3 | R60PF 2100--6--
0.68uF | 4.0 | 9.0 [13.0 |10.0 75 15E3 | R60EF 3680--6-- 0.015uF | 4.0 | 9.0 |{13.0 |{10.0 200 250 E3 | R60PF 2150--6--
1.0 pF | 5.0 [11.0 [13.0 [10.0 75 15E3 | RGOEF 4100--6-- 0.022uF | 4.0 | 9.0 [13.0 |10.0 200 250 E3 | R60PF 2220--6--
1.5 pF |50 [11.0 [13.0 [100 | 75 15E3 | RBOEF 4150--6-- 0.033uF | 5.0 [11.0 [13.0 [10.0 | 200 | 250 E3 | R60PF 2330--6--
0.047uF | 5.0 |11.0 [13.0 {10.0 200 250 E3 | R60PF 2470--6--
Rated 160Vdc/90Vac Max Max K, Part Number
Cap. Std dimensions dv/dt Mechanical version and packaging (Table1)
B | H L p | (Vus) | (vl pus) Internal use
Tolerance: J (£5%); K (x10%); M (x20%)
0.22 uF 4.0 | 9.0 |13.0 [10.0 100 32 E3 | R60GF 3220--6--
0.33 uF 4.0 | 9.0 [13.0 |10.0 100 32 E3 | R60GF 3330--6--
0.47 pF 5.0 {11.0 |13.0 [10.0 100 32 E3 | R60GF 3470--6--
0.68 uF | 6.0 [12.0 {13.0 {10.0 | 100 32 E3 | R60GF 3680--6--

Note: If the working voltage (V) is lower than the rated voltage (V), the capacitor may work at higher dv/dt. In this case the

maximum value allowed is obtained multiplying the above value (see table dv/dt) with the ratio V,/V.

The pulse characteristic K, depends on the voltage wave-form and in any case it cannot overcome the value given in

the above table.

*Not suitable for across-the-line applications. Please refer to Interference Suppression Capacitors (page 145).
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R60

MKT Series
METALLIZED POLYESTER FILM CAPACITOR
D.C. MULTIPURPOSE APPLICATIONS

PRODUCT CODE: R60

WOUND VERSION

Rated 63Vdc/40Vac Max dv/dff Max K, Part Number Rated 160Vdc/90Vac  [Max dv/df Max K| Part Number

Cap. Std dimensions Cap. Std dimensions

B H L p (Vlus) | (V?us) B H L p (Vlus) | (V?/us)

0.68uF | 5.0|11.0(18.0(15.0 | 2.5 |0.32E3 | R60DI 3680--3-- 0.33uF | 5.0(11.0(18.0(15.0| 9.0 |290E3 | R60GI 3330--3--
1.0 uF | 50[11.0[18.0[150| 25 | 0.32E3 | R60DI 4100--3-- 0.47 uF | 5.0 11.0 [18.0 [15.0| 9.0 | 2.90 E3 | R60GI 3470--3--
1.5 uF | 50[11.0/18.0 [150| 255 | 0.32E3 | R60DI 4150--3-- 0.68 uF | 5.011.0[18.0(15.0| 9.0 | 2.90E3 | R60GI 3680--3--
22 uF | 6.0(12.0[18.0(150| 25 |0.32E3 | R60DI 4220--3-- 10 pF | 75[135[18.0[150| 9.0 | 2.90E3 | R60GI 4100--3--
33 uF | 7.5(/135(18.0(150| 25 |0.32E3 | R60DI 4330--3-- 15 pF | 85(145|18.0(150| 9.0 | 2.90E3 | R60GI 4150--3--
3.3 pF | 9.0(125(18.0(150| 25 |0.32E3 | R60DI 4330--L-- 1.5 pF | 9.0[12518.0 [150| 9.0 | 2.90E3 | R60GI 4150--L--
47 yF | 85|145(18.0[150| 25 | 0.32E3 | RG0DI 4470--3-- 22 uF [10.016.0 [18.0(15.0| 9.0 | 2.90E3 | R60GI 4220--3--
47 yF [13.0 [12.0(18.0 [15.0| 25 | 0.32E3 | R60DI 4470--L-- 22 uF [13.0[12.0(18.0(15.0| 9.0 |290E3 | R60GI 4220--L--
6.8 uF [10.016.0]18.0 [15.0 | 2.5 | 0.32 E3 | R60ODI 4680--3-- 3.3 uF [11.0[19.0 [18.015.0| 9.0 | 2.90 E3 | R60GI 4330--3--
33 uF | 6.0[15.0[265(225] 1.5 [ 0.19E3 | R60DN4330--3-- 15 uF | 6.0[15.0 [265[225| 55 | 1.70E3 | RGOGN4150--3--
47 yF | 7.0|16.0(265[225| 15 | 0.19 E3 | RGODN4470--3-- 22 uF | 7.0(16.0(265|225| 55 | 1.70 E3 | REOGN4220--3—-
6.8 uF | 7.0/16.0(26.5(22.5| 1.5 | 0.19E3 | R6ODN4680--3-- 33 uF | 85(17.0(265|225| 55 | 1.70 E3 | R60GN4330--3--
100 uF | 85[17.0|26,5(225| 1.5 | 0.19 E3 | RGODN5100--3—- 47 uF [11.0]20.0(265(225| 55 | 1.70 E3 | R60GN4470--3--
150 uF |11.0]20.0|26.5[225| 15 | 0.19 E3 | RGODN5150--3-- 6.8 UF [13.022.0(26.5|225| 55 | 1.70 E3 | REOGN4680--3--
100 wF | 90[17.0[32.0[275| 1.0 [ 0.13E3 | R6ODR5100--3—- 33 uF [ 9.0[17.0(320(27.5] 3.0 | 0.96E3 | R60GR4330--3--
150 uF | 9.0[17.0|32.0|275| 1.0 | 0.13E3 | R6ODR5150--4-- 47 uF | 9.0[17.0(32.0(275| 3.0 | 0.96E3 | RE0GR4470--3--
22.0 uF [11.0 |20.0(32.0 |27.5| 1.0 | 0.13 E3 | R60DR5220--4-- 6.8 uF | 9.0(17.0(32.0|27.5| 3.0 | 0.96 E3 | RGOGRA4680--4--
33.0 uF [13.0 (22.0(32.0 |27.5| 1.0 | 0.13E3 | RG0DR5330--4-- 100 pF | 9.0[17.0[32.0|275| 3.0 | 0.96 E3 | R6OGR5100--4--
47.0 uF [14.0 [28.0(32.0 [275| 1.0 | 0.13E3 | RGODR5470--4-- 15.0 pF |11.0 120.0 132.0 |27.5 3.0 | 0.96 E3 | R60GR5150--4--
68.0 uF [18.0 (33.0(32.0 |27.5| 1.0 | 0.13E3 | RGODR5680--4-- 220 pF [13.0 [22.0(32.0 |27.5| 3.0 | 0.96 E3 | R60GR5220--4--
100.0 pF [22.0 37.0(32.0 [27.5| 1.0 0.13 E3 | R60DR6100--0-- 33.0 pF ]14.0 128.0 |32.0 |27.5 3.0 | 0.96 E3 | R60GR5330--0--
22.0 uF [11.0 [22.0[415([37.5] 08 [ 0.10E3 | R60DW5220--3-- 47.0 pF 118.033.0 32,0 127.5| 3.0 | 0.96 E3 | R60OGR5470--0--
33.0 wF [11.0 [22.0(415|37.5| 0.8 | 0.10 E3 | RGODW5330--4-- 68.0 pF |22.0(37.0 |32.0 |27.5 3.0 | 0.96 E3 | R60GR5680--0--
47.0 pF [13.0(24.0(415(37.5| 08 | 0.10 E3 | RGODW5470--4-- 10.0 pF [11.0122.0 |41.5[37.5| 2.0 | 0.64 E3 | R60OGW5100--3--
68.0 uF [19.0 [32.0(415|37.5| 08 | 0.10 E3 | REODW5680--3-- 150 uF [11.0(22.0 |41.5(375| 2.0 | 0.64 E3 | R60GW5150--4--
100.0 pF [19.0 [32.0]41.5[37.5| 0.8 0.10 E3 | R60DW6100--4-- 22.0 pF [11.0]22.0 |41.5|37.5 2.0 | 0.64 E3 | R60GW5220--4--
150.0 uF |20.0 |40.0(41.5(37.5| 0.8 | 0.10 E3 | R60DW6150--0-- 33.0 pF [13.0 [24.0 [415|37.5| 2.0 | 0.64 E3 | R60OGW5330--4--
220.0 uF |24.0 |44.0|41.5(375| 08 | 0.10 E3 | R60DW6220--0-- 47.0 uF [16.0|285(415(375| 2.0 | 0.64E3 | RGOGW5470--4--
68.0 uF [19.0 [32.0 [41.5|37.5| 2.0 | 0.64 E3 | RGOGW5680--0--
Rc“‘;:f’ Joovdci6svac | Max | MaxK, | Part Number 100.0 uF [20.0 400 [415|37.5| 20 | 0.64 E3 | R60GWE100--0--

150.0 uF [30.0 [45.0 [41.5 |37.5 20 | 0.64 E3 | R60GW6150--0--

B | H | L| p | (Vus) | (vus)

0.33puF | 5.0(11.0(18.0 {15.0 3.0 0.6 E3 | R60EI 3330--3-- Rated 250Vdc/160Vac  [Max dv/df Max K, Part Number
0.47uF | 5.0 |11.0 |18.0 |15.0 3.0 0.6 E3 | RBOEI 3470--3-- Cap. Std dimensions .
0.68uF | 5.0(11.0[18.0(150| 3.0 | 0.6E3 | RGOEI 3680--3-- 040 uF 580 1;"0 18L0 15p0 (V%S) (\é(/)”éé REOI 3100--3
1.0 uF | 50(11.0 [18.0(15.0| 3.0 | 0.6E3 = - L e : 3
1.5 ﬁF 75(135(18.0 (150 | 3.0 | 0.6E3 ?285: :1(538--2-- e Y Ro0lIa150==3=
22 uf | 8501450180 (150 30 | 06E3 | REOE! 42203 0.22 uF | 50 (11.0 [18.0 [15.0| 12 6.0 E3 | R60II 3220--3--
2 p 5145 118.0 |15. : - 0.33 uF | 5.0(11.0 [18.0 [15.0| 12 6.0 E3 | R60Il 3330--3--
2.2 puF | 9.0 {12.5|18.0 |15.0 3.0 0.6 E3 | R60OEI 4220--L-- 0.47 pF | 6.0 [12.0 |18.0 |15.0 12 6.0E3 | R60I 3470--3--
3.3 pF [10.0116.0 [18.0|15.0 | 3.0 | 0.6E3 | R60EI 4330--3-- 0.68 uF | 7.5[135[18.0 150 | 12 6.0 E3 | R60Il 3680--3--
3.3 pF |13.0 |12.0 (18.0 [15.0 3.0 0.6 E3 | R60EI 4330--L-- 0.68 pF | 9.0 [12.518.0 [15.0 12 6.0 E3 | R60II 3680--L--
4.7 pF |11.0]19.0 [18.0 [15.0 | 3.0 | 0.6E3 | RGOEI 4470--3-- 1.0 uF | 85[145 180|150 12 6.0 E3 | R60Il 4100--3--
15 uF | 6.0[15.0 [26.5[225] 2.0 | 0.4E3 | RGOEN4150--3-- 1.0 pF [13.0[12.0 [180|150 | 12 6.0 E3 | R60II 4100--L--
22 uF | 6.0[15.0 |265|22.5| 20 | 04E3 | RGOEN4220--3-- 1.5 uF [10.0[16.0 |18.0|15.0| 12 6.0 E3 | R60Il 4150--3--
3.3 uF | 7.0(16.0 |26.5 |22.5| 2.0 | 0.4E3 | RGOEN4330--3-- 0.47 uF | 6.0 [15.0 [26.5 [22.5 4.0 E3 | R60IN 3470--3--
47 uF | 85170 [265[225| 20 | 0.4E3 | RGOEN4470--3-- 0.68 uF | 6.0 [15.0 [26.5 (225 4.0 E3 | R60IN 3680--3--
6.8 uF [10.0 [18.5 |26.5 |22.5| 2.0 | 0.4E3 | RGOEN4680--3-- 1.0 uF | 6.0 15.0 [26.5 [22.5 4.0 E3 | R60IN 4100--3--
10.0 pF [13.0 [22.0 |26.5[22.5| 2.0 0.4 E3 | R60EN5100--3-- 1.5 uF | 7.0116.0 |126.5 |22.5 4.0E3 | R60IN 4150--3--
47 uF | 90 [17.0(320(275| 15 | 0.3E3 | REOER4470--3— 22 pF 1100 |18.5 126.5 |22.5 4.0E3 | REOIN 4220--3--
6.8 uF | 9.0/17.0(320(27.5| 15 | 0.3E3 | REOER4680--3-- e UL A P 4.0 E3 | REOIN 4330--3--

1.5 pF | 9.0(17.0 |32.0 |27.5
22 pF | 9.0(17.0 |32.0 |27.5
3.3 uF | 9.017.0 |32.0 |27.5
4.7 pF | 9.0|17.0 |32.0 |27.5

2.5E3 | R60IR 4150--3--
2.5E3 | R60IR 4220--3--
2.5E3 | R60IR 4330--4--
2.5E3 | R60IR 4470--4--

10.0 uF | 9.0 |17.0 |32.0 |27.5 1.5 0.3 E3 | R6OER5100--4--
15.0 pF [11.0 |20.0 |32.0 |27.5 1.5 0.3 E3 | R60ER5150--4--
22.0 pF |13.0 |22.0 |32.0 |27.5 1.5 0.3 E3 | R60ER5220--4--

A BB BABEDBROOOIOOIOIOIOTOI 0100 O C O

33.0 pF |14.0 |28.0 |32.0 |27.5 1.5 0.3 E3 | R60ER5330--4-- 6.8 pF [11.0 [20.0 |32.0 |27.5 2.5E3 | R60IR 4680--4--
47.0 uF |18.0 [33.0 |32.0 |27.5 1.5 0.3 E3 | R60ER5470--4-- 10.0 uF |13.0 |22.0 |32.0 |27.5 25E3 | R60IR 5100--4--
68.0 pF |22.0 |37.0 |32.0 275 1.5 0.3E3 | R60ER5680--0-- 15.0 uF |14.0 [28.0 [32.0 |27.5 2.5E3 | R60IR 5150--4--
15.0 pF [11.0[22.0 [415(375] 1.0 0.2E3 | RBOEW5150--4-- 22.0 uF [18.0 |33.0 [32.0 |27.5 2.5E3 | R60IR 5220--0--
22.0 pF |11.0 [22.0 [41.5|375| 1.0 | 02E3 | RGOEW5220--4-- 33.0 uF [22.0[37.0 |32.0 [27.5 2.5 E3 | R60IR 5330--0--
33.0 uF |13.0 [24.0 [415(375| 1.0 0.2 E3 | RBOEW5330--4-- 47 uF [11.0 (220 [415(375 2.0 E3 | R60IW 4470--3--
47.0 uF [16.0 |285[415(375| 1.0 | 0.2E3 | RGOEW5470--4-- 6.8 uF |11.0(22.0 [41.5(37.5 2.0 E3 | R60IW 4680--4--
68.0 uF |19.0 [32.0 [41.5(37.5| 1.0 0.2 E3 | RBOEW5680--5-- 10.0 pF [11.0 [22.0 |415 (375 2.0 E3 | R60IW 5100--4--
100.0 uF [20.0 [40.0 [41.5[37.5| 1.0 0.2 E3 | R6OEW6100--0-- 15.0 pF 113.0 124.0 |41.5137.5 2.0 E3 | RBO0IW 5150--4--
150.0 uF |24.0 |44.0 |41.5(375]| 1.0 | 02E3 | R6OEW6150--0-- | [22.0 nF |16.0|28.5 |41.5 37.5 2.0 E3 | RB0IW 5220--4--

- X X 33.0 uF [19.0 [32.0 |41.5(37.5 2.0 E3 | R60IW 5330--4--
Mechanical version and packaging (Table1) 470 uF |20.0 [40.0 [41.5 (375 2.0E3 | R60IW 5470--0--
ll[ggrgi'clész% (&5%); K (10%): M (220%) 68.0 uF |24.0 |44.0 |41.5|37.5 4 2.0 E3 | R60IW 5680--0--

Mechanical version and packaging (Table1)
All dimensions are in mm. Internal use
Tolerance: J (£5%); K (x10%); M (x20%)

Note: If the working voltage (V) is lower than the rated voltage (V), the capacitor may work at higher dv/dt. In this case the
maximum value allowed is obtained multiplying the above value (see table dv/dt) with the ratio V_/V.
The pulse characteristic K, depends on the voltage wave-form and in any case it cannot overcome the value given in
the above table.
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R60

MKT Series

METALLIZED POLYESTER FILM CAPACITOR
D.C. MULTIPURPOSE APPLICATIONS

PRODUCT CODE: R60

WOUND VERSION

Mechanical version and packaging (Table1)

Internal use
Tolerance: J (£5%); K (x10%); M (£20%)

All dimensions are in mm.

Rated 400Vdc/200Vac Max | Max K| Part Number Rated 630Vdc/220*Vac Max Max K Part Number
Cap. Std dimensions dv/dt Cap. Std dimensions dv/dt
B | H L p (Vlus) | (V?us) B | H L p (Vlus) | (V?/us)

0.015uF | 4.0 | 9.0 13.0 [10.0 30.0 24.0 E3 | R60MF2150--3-- 4700 pF | 4.0 | 9.0 {13.0 [10.0 40 50 E3 | R60PF 1470--3--
0.022uF | 4.0 | 9.0 [13.0 |10.0 30.0 24.0 E3 | R60MF 2220--3-- 6800 pF | 4.0 | 9.0 {13.0 |10.0 40 50 E3 | R60PF 1680--3--
0.033uF | 4.0 | 9.0 13.0 [10.0 30.0 24.0 E3 | R60MF 2330--3-- 0.010uF | 4.0 | 9.0 |13.0 [10.0 40 50 E3 | R60PF 2100--3--
0.047uF | 4.0 | 9.0 [13.0 [10.0 30.0 24.0 E3 | R60MF 2470--3-- 0.015uF | 4.0 | 9.0 |13.0 |10.0 40 50 E3 | R60PF 2150--3--
0.068uF | 4.0 | 9.0 [13.0 [10.0 30.0 24.0 E3 | R60MF 2680--4-- 0.022uF | 4.0 | 9.0 |13.0 [10.0 40 50 E3 | R60PF 2220--4--
0.068uF | 5.0 {11.0 [13.0 |10.0 30.0 | 24.0 E3 | R60OMF2680--3-- 0.022pF | 5.0 |11.0 [13.0 |10.0 40 50 E3 | R60PF 2220--3--
0.10 pF | 5.0 {11.0 [13.0 {10.0 30.0 | 24.0 E3 | R6OMF3100--4-- 0.033pF | 5.0 (11.0 |13.0 |{10.0 40 50 E3 | R60PF 2330--4--
0.10 puF | 6.0 [12.0 [13.0 |10.0 30.0 | 24.0 E3 | R60OMF3100--3-- 0.033puF | 6.0 [12.0 |13.0 |10.0 40 50 E3 | R60PF 2330--3--
0.15 pF | 6.0 |12.0 [13.0 [10.0 30.0 24.0 E3 | R60MF 3150--3-- 0.047 uF | 6.0 |12.0 [13.0 |10.0 40 50 E3 | R60PF 2470--3--
0.022uF | 5.0 [11.0 [18.0 |15.0 20.0 | 16.0 E3 | R60MI 2220--3-- 0.033puF | 5.0 |11.0 [18.0 |15.0 25 31E3 | R60PI 2330--3--
0.047uF | 5.0 |11.0 [18.0 |[15.0 20.0 16.0 E3 | R60MI 2470--3-- 0.047uF | 5.0 |11.0 |18.0 |[15.0 25 31E3 | R60P| 2470--3--
0.068uF | 5.0 |11.0 [18.0 |15.0 20.0 16.0 E3 | R60MI 2680--3-- 0.068uF | 5.0 |11.0 |18.0 |15.0 25 31E3 | R60PI 2680--4--
0.10 pF | 5.0 |11.0 [18.0 |15.0 20.0 16.0 E3 | R60MI 3100--3-- 0.068uF | 6.0 (12.0 |18.0 |15.0 25 31E3 | R60PI 2680--3--
0.15 pF | 5.0 |11.0 [18.0 |15.0 20.0 16.0 E3 | R60MI 3150--3-- 0.10 puF | 6.0 [12.0 |18.0 |15.0 25 31E3 | R60PI 3100--4--
0.22 pF | 5.0 |11.0 [18.0 |15.0 20.0 16.0 E3 | R60MI 3220--4-- 0.10 uF | 7.5 [13.5 |18.0 |15.0 25 31E3 | R60PI 3100--3--
0.22 pF | 6.0 [12.0 [18.0 |15.0 20.0 16.0 E3 | R60MI 3220--3-- 0.10 puF | 9.0 [12.5 |18.0 |15.0 25 31E3 | R60PI 3100--L--
0.33 pF | 7.5 [13.5 [18.0 |15.0 20.0 16.0 E3 | R60MI 3330--3-- 0.15 puF | 7.5 [13.5 |18.0 [15.0 25 31E3 | R60PI 3150--4--
0.33 uF | 9.0 [12.5 [18.0 |15.0 20.0 | 16.0 E3 | R60MI 3330--L-- 0.15 pF | 8.5 |14.5 [18.0 |15.0 25 31E3 | R60PI 3150--3--
0.47 pF | 7.5 [13.5 [18.0 [15.0 20.0 16.0 E3 | R60MI 3470--4-- 0.22 puF | 8.5 |14.5 |18.0 [15.0 25 31E3 | R60PI 3220--4--
0.47 pF | 8.5 |14.5 |18.0 [15.0 20.0 16.0 E3 | R60MI 3470--3-- 0.22 puF |10.0 [16.0 |18.0 |15.0 25 31E3 | R60PI 3220--3--
0.47 pF | 9.0 [12.5 |18.0 |15.0 20.0 16.0 E3 | R60MI 3470--L1- 0.33 puF [10.0 |16.0 [18.0 |15.0 25 31E3 | R60P] 3330--3--
0.47 pF [13.0 [12.0 [18.0 |15.0 20.0 16.0 E3 | R60MI 3470--L-- 0.10 puF | 6.0 [15.0 |26.5 |22.5 12 15E3 | R60PN3100--3--
0.68 pF [10.0 [16.0 [18.0 [15.0 20.0 16.0 E3 | R60MI 3680--4-- 0.15 uF | 6.0 [15.0 [26.5 22.5 12 15E3 | R60PN3150--3--
0.68 pF |11.0 |19.0 [18.0 [15.0 20.0 | 16.0 E3 | R60MI 3680--3-- 0.22 pF | 6.0 [15.0 [26.5 [22.5 12 15 E3 | R60PN3220--4--
0.68 pF [13.0 {12.0 [18.0 [15.0 20.0 | 16.0 E3 | R60MI 3680--L-- 0.22 pF | 7.0 [16.0 [26.5 [22.5 12 15 E3 | R60PN3220--3--
1.0 pF [11.0 |19.0 [18.0 [15.0 20.0 | 16.0 E3 | R60MI 4100--3-- 0.33 pF | 7.0 [16.0 [26.5 [22.5 12 15E3 | R60PN3330--5--
0.22 uF | 6.0 [15.0 |26.5 [22.5 10.0 8.0 E3 | R60MN3220--3-- 0.33 puF | 85 [17.0 |26.5 22.5 12 15 E3 | R60PN3330--4--
0.33 uF | 6.0 [15.0 |26.5 |22.5 10.0 8.0 E3 | R60MN3330--3-- 0.33 puF |10.0 [18.5 |26.5 |22.5 12 15 E3 | R60PN3330--3--
0.47 pF | 6.0 [15.0 [26.5 |22.5 10.0 8.0 E3 | R60MN3470--3-- 0.47 pF [10.0 [18.5 [26.5 |22.5 12 15 E3 | R60PN3470--4--
0.68 pF | 6.0 [15.0 [26.5 |22.5 10.0 8.0 E3 | R60MN3680--4-- 0.47 pF |11.0 |20.0 |26.5 |22.5 12 15E3 | R60PN3470--3--
0.68 pF | 7.0 [16.0 [26.5 |22.5 10.0 8.0 E3 | R60MN3680--3-- 0.68 pF |11.0 [20.0 [26.5 [22.5 12 15E3 | R60PN3680--4--
1.0 uF | 85 [17.0 |26.5 [22.5 10.0 8.0 E3 | R60MN4100--4-- 0.68 puF [13.0 |22.0 |26.5 |22.5 12 15E3 | R60PN3680--3--
1.0 uF [10.0 [18.5 |26.5 [22.5 10.0 8.0 E3 | R60MN4100--3-- 0.33 puF | 9.0 [17.0 [32.0 27.5 10 12E3 | R60PR3330--3--
1.5 uF |10.0 [18.5 |26.5 [22.5 10.0 8.0 E3 | R60MN4150--4-- 0.47 puF | 9.0 [17.0 |32.0 |27.5 10 12E3 | R60PR3470--4--
\ 1.5 uF |11.0 |20.0 [26.5 |22.5 10.0 8.0 E3 | R60MN4150--3-- 0.68 pF [11.0 |20.0 [32.0 |27.5 10 12 E3 | R60PR3680--4--
22 uF [13.0 [22.0 [26.5 [22.5 10.0 8.0 E3 | R60MN4220--3-- 1.0 pF [11.0 [20.0 [32.0 |27.5 10 12E3 | R60PR4100--5--
0.68 pF | 9.0 [17.0 [32.0 [27.5 85 3.4 E3 | R60MR3680--3-- 1.5 wF |18.0 [33.0 [32.0 [27.5 10 12 E3 | R60PR4150--3--
1.0 pF | 9.0 [17.0 |32.0 [27.5 85 3.4 E3 | R60MR4100--3-- 22 uF [18.0 |33.0 [32.0 |27.5 10 12 E3 | R60PR4220--4--
15 puF | 9.0 [17.0 [32.0 [27.5 85 | 3.4E3| R60OMRA150--4-- 3.3 uF [22.0 [37.0 [32.0 275 10 12E3 | RBOPR4330--4--
22 uF [11.0 [20.0 |32.0 [27.5 85 | 3.4E3| R60MR4220--4-- 47 uF [22.0 [37.0 [32.0 [27.5 10 12E3 | R60PR4470--4--
3.3 uF [13.0 [22.0 [32.0 [27.5 8.5 3.4 E3 | R60MR4330--4-- 1.0 pF |11.0 22.0 |41.5 37.5 8 9.6 E3 | R60PW4100--3--
47 uF [14.0 [28.0 |32.0 [27.5 8.5 3.4 E3 | R60MR4470--4-- 1.5 pF [11.0 [22.0 41.5 |37.5 8 9.6 E3 | R60PW4150--4--
6.8 puF [18.0 [33.0 [32.0 [27.5 8.5 | 3.4E3| RBOMR4680--4-- 22 pF [13.0 [24.0 [41.5 [37.5 8 9.6 E3 | R60PWA4220--4--
10.0 pF [22.0 [37.0 [32.0 [275 85 | 3.4E3| RGOMR5100--4-- 33 uF |16.0 285 415 |37.5 8 | 9.6E3 | RGOPWA4330--4--
3.3 uF [11.0 [22.0 [41.5 [37.5 6.0 2.4 E3 | R6OMW4330--3-- 4.7 uF |19.0 [32.0 |41.5 |37.5 8 9.6 E3 | R60PW4470--4--
4.7 pF [11.0 |22.0 |41.5 |37.5 6.0 2.4 E3 | R60MW4470--4-- 6.8 upF |20.0 [40.0 [41.5 [37.5 8 9.6 E3 | R60PW4680--0--
6.8 uF [13.0 [24.0 [41.5 [37.5 6.0 | 24E3| R6OMW4680--4-- | [10.0 uF [24.0 [44.0 [41.5 |37.5 8 9.6 E3 | R60PW5100--4--
10.0 pF [16.0 |28.5 |41.5 37.5 6.0 2.4 E3 | R60MW5100--4-- . . .
15.0 uF |24.0 [44.0 |41.5 [37.5 6.0 | 2.4E3| R6OMW5150--3-- Mfeigg?ﬁfévers'on and packaging (Table1)
22.0 pF [24.0 [44.0 |41.5 [37.5 6.0 | 24E3| RBOMW5220--4-- | Tolerance: J (£5%); K (x10%); M (+20%)
33.0 uF [30.0 |45.0 |41.5 |37.5 6.0 2.4 E3 | R60MW5330--4--

Note: If the working voltage (V) is lower than the rated voltage (V), the capacitor may work at higher dv/dt. In this case the

maximum value allowed is obtained multiplying the above value (see table dv/dt) with the ratio V_/V.

The pulse characteristic K depends on the voltage wave-form and in any case it cannot overcome the value given in
the above table.

* Not suitable for across-the-line applications. Please refer to Interference Suppression Capacitors (page 145).
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PRODUCT CODE: R60

WOUND VERSION

All dimensions are in mm.

Note 1: If the working voltage (V) is lower than the rated
voltage (Vy), the capacitor may work at higher dv/dt.
In this case the maximum value allowed is obtained
multiplying the above value (see table dv/dt) with
the ratio V. /V. The pulse characteristic K, depends

on the voltage wave-form and in any case it cannot
overcome the value given in the above table.

Note 2: Rated voltages higher than 1000Vdc are available
upon request.

* Not suitable for across-the-line applications. Please refer to

Interference Suppression Capacitors (page 151).

Rated 1000Vdc/250Vac* Max Max K Part Number
Cap. Std dimensions dv/dt
B | H L p (V/ps) | (V3us)
1000 pF | 4.0 | 9.0 {13.0 |10.0 60 120 E3 | R60QF 1100--0--
1500 pF | 4.0 | 9.0 [13.0 |10.0 60 120 E3 | R60QF 1150--0--
2200 pF | 4.0 | 9.0 |13.0 |{10.0 60 120 E3 | R60QF 1220--0--
3300 pF | 4.0 | 9.0 |13.0 |10.0 60 120 E3 | R60QF 1330--0--
4700 pF | 5.0 |11.0 [13.0 |10.0 60 120 E3 | R60QF 1470--0--
6800 pF | 6.0 [12.0 |13.0 |10.0 60 120 E3 | R60QF 1680--0--
0.010uF | 5.0 |11.0 |18.0 |15.0 30 60 E3 | R60QI 2100--0--
0.015uF | 5.0 |11.0 |18.0 |15.0 30 60 E3 | R60QI 2150--3--
0.022uF | 6.0 (12.0 |18.0 |{15.0 30 60 E3 | R60QI 2220--3--
0.033uF | 7.5 |13.5 |18.0 |15.0 30 60 E3 | R60QI 2330--3--
0.033uF | 9.0 [12.5 |18.0 |15.0 30 60 E3 | R60QI 2330--L--
0.047uF [10.0 |16.0 |18.0 |15.0 30 60 E3 | R60QI 2470--0--
0.047uF [13.0 |12.0 |18.0 |15.0 30 60 E3 | R60QI 2470--L--
0.068uF [11.0 |19.0 |18.0 |15.0 30 60 E3 | R60QI 2680--0--
0.033uF | 6.0 |15.0 |26.5 |22.5 15 30 E3 | R60QN2330--0--
0.047uF | 6.0 |15.0 |26.5 |22.5 15 30 E3 | R60QN2470--0--
0.068uF | 7.0 |16.0 |26.5 |22.5 15 30 E3 | R60QN2680--3--
0.10 uF | 8.5 |17.0 |26.5 |22.5 15 30 E3 | R60QN3100--3--
0.15 puF [13.0 |22.0 |26.5 |22.5 15 30 E3 | R60QN3150--0--
0.15 uF | 9.0 |17.0 |32.0 |27.5 12 24 E3 | R60QR3150--3--
0.22 uF | 9.0 [17.0 |32.0 |27.5 12 24 E3 | R60QR3220--4--
0.33 pF [11.0 |20.0 |32.0 |27.5 12 24 E3 | R60QR3330--4--
0.47 uF [13.0 |22.0 |32.0 |27.5 12 24 E3 | R60QR3470--4--
0.68 uF [14.0 |28.0 |32.0 |27.5 12 24 E3 | R60QR3680--4--
1.00 pF [18.0 |33.0 [32.0 |27.5 12 24 E3 | R60QR4100--4--
1.50 pF [22.0 |37.0 |32.0 |27.5 12 24 E3 | R60QR4150--4--
0.47 uF [11.0 |22.0 |41.5|37.5 10 20 E3 | R60QW3470--3--
0.68 uF [11.0 |22.0 |41.5|37.5 10 20 E3 | R60QW3680--4--
1.00 pF [13.0 |24.0 |41.5 |37.5 10 20 E3 | R60QW4100--4--
1.50 puF [16.0 [28.5 |41.5 |37.5 10 20 E3 | R60QW4150--4--
2.20 puF [19.0 |32.0 |41.5|37.5 10 20 E3 | R60QW4220--3--
3.30 uF [24.0 |44.0 |41.5|37.5 10 20 E3 | R60QW4330--0--
4.70 pF [30.0 |45.0 |41.5|37.5 10 20 E3 | R60QW4470--4--

Mechanical version and packaging (Table1)

Internal use
Tolerance: J (£5%); K (x10%); M (£20%)
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R60

MKT Series
METALLIZED POLYESTER FILM CAPACITOR
D.C. MULTIPURPOSE APPLICATIONS

PRODUCT CODE: R60

ELECTRICAL CHARACTERISTICS

Rated voltage (V,): 50Vdc - 63Vdc -100Vdc - 160Vdc TEST METHOD AND PERFORMANCE
- 250Vdc - 400Vdc - 630Vdc-1000Vdc . Damp heat, steady state:
Test conditions

Rated temperature (T_): +85°C Temperature: +40°C+2°C
Temperature derated voltage: Relative humidity (RH): 93% +2%

for temperatures between +85°C and +125°C Test duration: 56 days

a decreasing factor of 1.25% per degree °C on the rated Performance

voltage V, (d.c. and a.c.) has to be applied. Capacitance change |AC/C|: <5%

Capacitance range: 1000pF to 220uF DF change (Atg3): <50x10* at 1kHz
Capacitance values: Insulation resistance: 250% of initial limit.
E6 series (IEC 60063 Norm). Endurance:

. T iti
Capacitance tolerances (measured at 1 kHz): est conditions

Temperature: +105°C+2°C
£5% (J); £10% (K); £20% (M). Test%uration: 2000 h
Total self-inductance (L): (lead length ~2mm) Voltage applied: 1.25xV
) ) C
Pitch (mm) 10 15 225 | 275| 375 Performance
L(nH) = 9 10 18 18 22 Capacitance change |[AC/C|: <5%

DF change (Atgs): <50x10* at 10kHz for C<1uF

Dissipation factor (DF): <30x10“ at 1kHz for C>1uF

tgs 10* at +25°C +5°C

Insulation resistance: 250% of initial limit.

kHz C<1uF C>1pF Resistance to soldering heat:

1 <100 <100 Test conditions
10 <150 Solder bath temperature: +260°C+5°C

Insulation resistance: Dipping time (with heat screen):10 s +1 s

Test conditions Performance

Temperature: +25°C+5°C Capacitance change |AC/C|: <2%

Voltage charge time: 1 min DF change (Atgs): <50x10* at 10kHz for C<1uF

Voltage charge: 50 Vdc for V. <100 Vdc <30x10* at 1kHz for C>1uF

100 Vdc  for V, 2100 Vdc Insulation resistance: > initial limit.
Performance Long term stability (after two years):

For V, <100 Vdc Storage: standard environmental conditions (see page 12).

23750 M for C <0.33uF (50000 MQ)*

>1250 s for C >0.33uF (5000 s)* Performance

For Vv, >100 Vdc Capacitance change |AC/C|: <3% for C <0.1uF
230000 M for C <0.33uF (50000 MQ)* <2% for C >0.1uF
210000s  for C >0.33uF (17000 s)*

*Typical value

Test voltage between terminations:
1.6xV, applied for 2 s at +25°C+5°C

RELIABILITY:
Reference MIL HDB 217

Application conditions:

Temperature: +40°C+2°C
Voltage: 0.5xVy
Failure rate: <S5FIT

(1 FIT = 1x107° failures/componentsxh)

Failure criteria:

Short or open circuit

Capacitance change |[AC/C|: >10%

DF change (Atgs): >2xinitial limit.
Insulation resistance: <0.005xinitial limit.
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R60

MKT Series
METALLIZED POLYESTER FILM CAPACITOR
D.C. MULTIPURPOSE APPLICATIONS

PRODUCT CODE: R60

MAX. VOLTAGE (Vr.m.s.) VERSUS FREQUENCY (sinusoidal wave-form / Th < 40°C)

Vrms [V] 63 Vdc / 40 Vac Vrms [V] 100 Vdc / 63 Vac
1000 1000
100 100
g
N = N >LPNDN
N P N — TN 5:2:5:‘: [
N § >~§== N LT N
0.33 yF p=10.0 > \ NN
10 —— 10 0.47 pF p=10.0 '( LTI NG
——1 uF p=10.0 1 WFp=15.0
22F p=150 q N 22 UFp=15.0
4.7 yF p=15.0 N 47 uFp=225 N
6.8 uF p=225 S| SNy 10 yFp=27.5 ] <
47 \F p=275 68 WF p=37.5 [ N
100 pF p=37.5 ‘ ‘ ‘ ‘ ‘ N
1
1
f [kHZ]
0.1 1 [kHz] 10 100 04 ) f [kHz] 10 100
Vrms [V] 160 Vdc / 90 Vac Vrms [V] 250 Vdc / 160 Vac
1000 1000
NN DN
100 1 e 100 NI " Vas
S
N \(‘
P S
NI N N PSK NI
N N (LT NN
P NN N N
PN NN - N NI
NN 0.1 uF p=10.0 N NN
10 = 0.22 pF p=10.0 N 10 4= 0226F p=100 N N NN
E 0.47 uF p=10.0 = 047F p=150
[C1  pFp=15.0 E1 1 p=50
22 wFp=225 N [22 uF p=225 o
g; WF p=22.5 i |47 uF p=275
— WF p=27.5 |33 pF p=375
47 pF p=37.5
) Ll ; | |
01 1 flkHz] 10 100 0.1 1 f[kHz] 10 100
400 Vdc / 200 Vac
Vrms [V] Vrms [V] 630 Vdc / 220 Vac
1000 1000
PN N N NN
100 N \\\\: \\?\ N o0 Y \\\\\\ ><>\ N
S 2 =
R N N D> N
= b N pe > : \:
™ NN NI
10 L0033 bF p=100 NG NN 10 001 pF p=10.0 ™~
01 pF p=100 ~~ 0.047 yF p=15.0
022 W p=150 S 01 WF p=15.0
047 uF p=225 N 022 oF p=225
1 uF p=225 "
. N 047 yF p=275
22 pF p=275 PR
15 WF p=375 N uF p=
L1 1 47 F p=375
1
0.1 1 f [kHz] 10 100 0.1 1 flkHz] 10 100
1000 Vdc / 250 Vac
Vrms [V]
1000
™ ~ ™~ ~N
i \\=2~:\2‘§ N
100 —
= N
PR SN TN
A T Y
I LA
0.0033 pF p=10.0 {7 ,/é///:/// N

10 £==0.01 pF p=15.0
[—0.022 pF p=15.0 T
[—0.047 pF p=22.5
[Co1 pFp=225
|_0.15 pF p=27.5 I

22  pFp=37.5

‘ ‘ ‘ Note: p (pitch) in mm.

0.1 1 f[kHz] 10 100
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R60

MKT Series
METALLIZED POLYESTER FILM CAPACITOR
D.C. MULTIPURPOSE APPLICATIONS

PRODUCT CODE: R60

MAX. CURRENT (Ir.m.s.) VERSUS FREQUENCY (sinusoidal wave-form / Th < 40°C)

Irms [A] 63 Vdc / 40 Vac Irms [A] 100 Vdc / 63Vac
100 100
[ [
101 == 10 - =
i - = = =
B — AT S L i— al
s’ % <] LA B AT *’TT—— = T
1 =
= 1
o Il
— 033 uFp=100 [
L~ A1 1wk p=100 L ,f’: 0.47 pF p=10.0
0.1 22 yF p=150 0.1 1 WF p=1s0 B
47 uF p=150 22 WF p=150
6.8 pF p=225 =l - H
47 pF p=275 TT| 47 WFp=225 L)
100 uF p=375  [T| 100 WP p=275 L
68 yF p=375
0.01 0.01 P
01 1 f [kHz] 10 100 0.1 1 flkHz] 10 100
Irms [A] 160 Vdc / 90Vac Irms [A] 250 Vdc / 160Vac
100 100
T T
10 = == 10 ==
e = =TT = =T
1 A S 1 e e
> 0.22 uF p=10.0 0.1 pF p=10.0
A 0.47 uF p=10.0 LA A 0.22 pF p=10.0 il
7
0.1 = £ 1, wEemiso 0.1 d 047WF p=150
. WF p=22. 1 uF p=15.0 H
47 uF p=225 22 pFp=225 [
6.8 uF p=27.5 47 pF p=275 [
47  uF p=375 33 uF p=375 |
0.01 [ R 0.01 [ A
0.1 1 f [kHz] 10 100 0.1 1 f [kHz] 10 100
Irms [A] 400 Vdc / 200 Vac Irms [A] 630 Vdc / 220 Vac
100 100
 — 0.01 pF p=10.0
— 0.047 pF p=15.0
— 01 pF p=15.0
— 022 pF p=22,
B 047 WF p=275
10 10
—= 1 WF p=37,
= o — 47  yF p=37 il
bt S =
—t -t ’——’ I = ——
B8 S L
1 =unill — T 1 ] — Bany — 1 L
1 a NN 0033 4F p=100 7 i =
HF p= 1
o1 A1 AT At 01 yF p=100 01 | i
. 022 pF p=15.0 ’
047 pF p=225
1 WF p=225
22 pF p=275
L~ 15 WF p=375 0.01 A1
0.01 .
01 4 fkHz] 10 100 0.1 1 flkHz] 10 100
Irms [A] 1000 Vdc / 250 Vac
100
£0.0033 pF p=10.0
£001 pF p=15.0
F0.022 pF p=15.0
F0.047 pF p=225
101 uF p=225
10 Eo4s uF p=275
F22  pF p=375
. [T ’::::__
—
L
S —
LA 1 o T
Pt L —
0.1
0.01 Tl
0.1 1f[kHz] 10 100

Note: p (pitch) in mm.
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All dimensions are in mm.

PRODUCT CODE SYSTEM
The part number, comprising 14 digits, is formed as follows:

12 3 4 5 6 7 8 9 1011 12 13 14
s[s[p || LG
Digit1to 3  Series code.
Digit 4 d.c. rated voltage
D = 63Vdc; E = 100Vdc; G = 160Vdc;
| = 250Vdc;
Digit 5 Pitch: N=22.5mm R=27.5mm W=37.5mm
Digit6to 9  Digits 7-8-9 indicate the first three digits of
Capacitance value and the 6" digit indicates
the number of zeros that must be added to
optain the rated Capacitance in pF.
Digit 10 to 11 Mechanical version and/or packaging (table 1)
Digit 12 Identifies the dimension and electrical
characteristics.
Digit 13 Internal use.
Digit 14 Capacitance Tolerance:
J=15%); K=+10%; M=x20%;
Table 1
Standard Lead Taping style .
packazr}ngrstyle Ier?gth Ordering code
P, Fig. Pitch .
(om) | (mi) (N'g_) (n;r‘i]) (Digit 10 to 11)
AMMO-PACK 19.05 2 225 DQ
REEL @ 500mm 19.05 2 22.5/27.5 CK
Loose, short leads | 4 *2 AA
Loose, long leads | 25 -"+2 50
30 08 40

Note: Ammo-pack is the preferred packaging for taped version.

JSP

MKT Series
METALLIZED POLYESTER FILM CAPACITOR

D.C. MULTIPURPOSE APPLICATIONS

Typical applications: blocking, coupling, decoupling,
by-passing, interference suppression in low voltage
applications (i.e.:Automotive)

PRODUCT CODE: JSP

Pitch | Box thickness (B) Maximum dimensions (mm)

(mm) (mm) B max H max L max
22.5 All B +0.2 H +0.1 L +0.3
27.5 All B +0.2 H +0.1 L +0.3
37.5 All B +0.3 H +0.1 L +0.3

GENERAL TECHNICAL DATA

Dielectric: polyester film (polyethylene terephthalate).

Plates: aluminium layer deposited by evaporation
under vacuum.

Winding: non-inductive type.

Construction: Stacked technology.

Leads: tinned wire.

Protection:  plastic case,thermosetting resin filled.
Box material is solvent resistant and
flame retardant according to UL94 V0.

Marking: Manufacturer’s logo, series , capacitance,

tolerance, D.C. rated voltage, manufacturing
date code.

Climatic category: 55/105/56 IEC 60068-1

Operating temperature range: -55°C up to +125°C

Related documents: IEC 60384-2

Winding scheme

single sided metallized
polyester film
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JSP

MKT Series
METALLIZED POLYESTER FILM CAPACITOR

D.C. MULTIPURPOSE APPLICATIONS
PRODUCT CODE: JSP

Rated 63Vdc / 40 Vac Part number Rated 100Vdc / 63 Vac Part number
Cap. Std dimensions Cap. Std dimensions
Max | max K, Max | maxK,
B H L P dv/dt B H L P dv/dt
(Vips) | (Vus) (Vips) | (Vus)
47uF| 7.0 | 16.0 | 26.5 | 22.5 25.0 3.15 E3 | JSP DN4470--0-- 33uF| 7.0 | 16.0 | 26.5 | 225 27.0 5.4 E3 | JSP EN4330--0--
56uF| 7.0 | 16.0 | 26,5 | 225 | 25.0 | 3.15E3 | JSP DN4560--0-- 39uF| 7.0 | 16.0 | 26.5 | 225 | 27.0 54 E3 | JSP EN4390--0--
6.8uF| 7.0 | 16.0 | 26.5 | 22,5 25.0 3.15 E3 | JSP DN4680--0-- 47uF| 7.0 | 16.0 | 26.5 | 22.5 27.0 5.4 E3 | JSP EN4470--0--
82uF| 7.0 | 16.0 | 26.5 | 22.5 25.0 3.15 E3 | JSP DN4820--0-- 56uF| 7.0 | 16.0 | 26.5 | 225 | 27.0 5.4 E3 | JSP EN4560--0--
10uF| 7.0 | 16.0 | 26.5 | 22.5 25.0 3.15 E3 | JSP DN5100--0-- 6.8uF| 7.0 | 16.0 | 26.5 | 22.5 27.0 5.4 E3 | JSP EN4680--0--
12uF| 7.0 | 16.0 | 26.5 | 22.5 25.0 3.15 E3 | JSP DN5120--0-- 82uF| 7.0 | 16.0 | 26.5 | 22.5 27.0 5.4 E3 | JSP EN4820--0--
15uF| 7.0 | 16.0 | 26.5 | 22.5 25.0 3.15 E3 | JSP DN5150--0-- 10uF| 85 | 17.0 | 26.5 | 22.5 27.0 5.4 E3 | JSP EN5100--0--
18 uF| 85 | 17.0 | 26.5 | 22.5 25.0 3.15 E3 | JSP DN5180--0-- 12puF| 85 | 17.0 | 26.5 | 22.5 27.0 5.4 E3 | JSP EN5120--0--
22uF| 85 | 17.0 | 26.5 | 22.5 25.0 3.15 E3 | JSP DN5220--0-- 15uF| 85 | 17.0 | 26.5 | 22.5 27.0 5.4 E3 | JSP EN5150--0--
27 uF| 11.0 | 20.0 | 26.5 | 22.5 | 25.0 | 3.15E3 | JSP DN5270--0-- 18 uF | 11.0 | 20.0 | 26.5 | 22.5 | 27.0 54 E3 | JSP EN5180--0--
33 uF| 11.0 | 20.0 | 26.5 | 22.5 25.0 3.15 E3 | JSP DN5330--0-- 22 uF| 11.0 | 20.0 | 26.5 | 22.5 27.0 54 E3 | JSP EN5220--0--
39 uF| 13.0 | 22.0 | 26.5 | 22.5 25.0 3.15 E3 | JSP DN5390--0-- 27 uF | 13.0 | 22.0 | 26.5 | 22.5 27.0 5.4 E3 | JSP EN5270--0--
47 uF| 13.0 | 22.0 | 26.5 | 225 25.0 3.15E3 | JSP DN5470--0-- 33 uF| 13.0 | 22.0 | 26.5 | 22.5 27.0 5.4 E3 | JSP EN5330--0--
15uF| 9.0 | 17.0 | 32.0 | 27.5 20.0 2.52 E3 | JSP DR5150--0-- 10uF| 9.0 | 17.0 | 32.0 | 27.5 22.0 4.4 E3 | JSP ER5100--0--
18 uF| 9.0 | 17.0 | 32.0 | 27.5 20.0 2.52 E3 | JSP DR5180--0-- 12uF| 9.0 | 17.0 | 32.0 | 27.5 22.0 44 E3 | JSP ER5120--0--
22 puF| 9.0 | 17.0 | 32.0 | 27.5 | 20.0 | 2.52E3 | JSP DR5220--0-- 15uF| 9.0 | 17.0 | 32.0 | 275 | 22.0 4.4 E3 | JSP ER5150--0--
27 uF| 9.0 | 17.0 | 32.0 | 27.5 | 20.0 | 2.52E3 | JSP DR5270--0-- 18 uF| 9.0 | 17.0 | 32.0 | 275 | 22.0 44E3 | JSP ER5180--0--
33uF| 11.0 | 20.0 | 32.0 | 27.5 | 20.0 | 2.52E3 | JSP DR5330--0-- 22 uF| 11.0 | 20.0 | 32.0 | 27.5 | 22.0 4.4 E3 | JSP ER5220--0--
39 uF| 11.0 | 20.0 | 32.0 | 27.5 20.0 2.52 E3 | JSP DR5390--0-- 27 uF| 11.0 | 20.0 | 32.0 | 27.5 22.0 44 E3 | JSP ER5270--0--
47 uF | 13.0 | 25.0 | 32.0 | 27.5 20.0 2.52 E3 | JSP DR5470--0-- 33 uF| 13.0 | 25.0 | 32.0 | 27.5 22.0 4.4 E3 | JSP ER5330--0--
56 uF | 13.0 | 25.0 | 32.0 | 27.5 20.0 2.52 E3 | JSP DR5560--0-- 39 uF| 13.0 | 25.0 | 32.0 | 27.5 22.0 4.4 E3 | JSP ER5390--0--
68 uF | 14.0 | 28.0 | 32.0 | 27.5 20.0 2.52 E3 | JSP DR5680--0-- 47 uyF| 14.0 | 28.0 | 32.0 | 27.5 22.0 4.4 E3 | JSP ER5470--0--
82 uF| 14.0 | 28.0 | 32.0 | 27.5 20.0 2.52 E3 | JSP DR5820--0-- 56 uF | 14.0 | 28.0 | 32.0 | 27.5 22.0 44 E3 | JSP ER5560--0--
100 uF | 18.0 | 33.0 | 32.0 | 27.5 | 20.0 | 2.52E3 | JSP DR6100--0-- 68 uF | 18.0 | 33.0 | 32.0 | 27.5 | 22.0 4.4 E3 | JSP ER5680--0--
120 uF | 18.0 | 33.0 | 32.0 | 27.5 20.0 2.52 E3 | JSP DR6120--0-- 82 uF| 18.0 | 33.0 | 32.0 | 27.5 22.0 4.4 E3 | JSP ER5820--0--
33uF| 11.0 | 22.0 | 415 | 375 15.0 1.89 E3 | JSP DW5330--0-- 22 uF| 11.0 | 220 | 415 | 375 17.0 3.4 E3 | JSP EW5220--0--
39uF| 11.0 | 220 | 41.5 | 37.5 15.0 1.89 E3 | JSP DW5390--0-- 27 uF| 11.0 | 220 | 41.5 | 37.5 17.0 3.4E3 | JSP EW5270--0--
47 uF| 11.0 | 22.0 | 41.5 | 37.5 15.0 1.89 E3 | JSP DW5470--0-- 33uF| 11.0 | 22.0 | 41.5 | 37.5 17.0 3.4E3 | JSP EW5330--0--
56 uF | 11.0 | 22.0 | 41.5 | 37.5 15.0 1.89 E3 | JSP DW5560--0-- 39uF| 11.0 | 220 | 41.5 | 37.5 17.0 3.4 E3 | JSP EW5390--0--
68 uF | 13.0 | 24.0 | 415 | 375 15.0 1.89 E3 | JSP DW5680--0-- 47 uF| 13.0 | 24.0 | 415 | 37.5 17.0 3.4 E3 | JSP EW5470--0--
82uF| 13.0 | 24.0 | 415 | 375 15.0 1.89 E3 | JSP DW5820--0-- 56 uF | 13.0 | 24.0 | 415 | 37.5 17.0 3.4 E3 | JSP EW5560--0--
100 uF | 16.0 | 28.5 | 41.5 | 375 | 150 | 1.89E3 | JSP DW6100--0-- 68 uF| 16.0 | 285 | 415 | 37.5 | 17.0 3.4 E3 | JSP EW5680--0--
120 uF | 16.0 | 28.5 | 41.5 | 37.5 15.0 1.89 E3 | JSP DW6120--0-- 82uF| 16.0 | 28.5 | 41.5 | 37.5 17.0 3.4E3 | JSP EW5820--0--
150 uF | 19.0 | 32.0 | 41.5 | 37.5 15.0 1.89 E3 | JSP DW6150--0-- 100 uF | 19.0 | 32.0 | 41.5 | 37.5 17.0 3.4 E3 | JSP EW6100--0--
180 uF | 19.0 | 32.0 | 41.5 | 375 15.0 1.89 E3 | JSP DW6180--0-- 120 uF | 19.0 | 32.0 | 41.5 | 375 17.0 3.4 E3 | JSP EW6120--0--
220 uF | 20.0 | 40.0 | 41.5 | 37.5 15.0 1.89 E3 | JSP DW6220--0-- 150 uF | 20.0 | 40.0 | 41.5 | 37.5 17.0 3.4 E3 | JSP EW6150--0--
270 uF | 24.0 | 44.0 | 415 | 37.5 15.0 1.89 E3 | JSP DW6270--0-- 180 uF | 24.0 | 440 | 415 | 375 17.0 3.4 E3 | JSP EW6180--0--
330 uF| 24.0 | 44.0 | 415 | 37.5 15.0 1.89 E3 | JSP DW6330--0-- 220 uF | 30.0 | 45.0 | 41.5 | 375 17.0 3.4 E3 | JSP EW6220--0--
390 uF | 30.0 | 45.0 | 415 | 375 | 150 | 1.89E3 | JSP DW6390--0--
470 uF | 30.0 |45.0 | 415 | 375 | 150 | 1.89E3 | JSP DW6470-0-- | Mechanical version and packaging (Table1)

Internal use
. 0/ \- 0/ \- 0,
Mechanical version and packaging (Table1) —“ Tolerance: J (£5%); K (+10%);M (+20%)
Internal use

Tolerance: J (£5%); K (£10%);M (£20%)
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JSP

MKT Series

METALLIZED POLYESTER FILM CAPACITOR
D.C. MULTIPURPOSE APPLICATIONS
PRODUCT CODE: JSP

Rated 160Vdc / 90 Vac Part number
Cap. Std dimensions
Max | max K,
B H L P dv/dt
(V/us) (V?/us)
22puF| 7.0 | 16.0 | 26.5 | 225 35.0 11.2 E3 | JSP GN4220--0--
27uF| 7.0 | 16.0 | 265 | 225 35.0 11.2 E3 | JSP GN4270--0--
33uF| 7.0 | 16.0 | 265 | 225 | 35.0 11.2 E3 | JSP GN4330--0--
39uF| 7.0 | 16.0 | 265 | 225 | 35.0 11.2 E3 | JSP GN4390--0--
47uF| 85 | 17.0| 26.5 | 22.5 35.0 11.2 E3 | JSP GN4470--0--
56uF| 85 | 17.0 | 26.5 | 22.5 35.0 11.2 E3 | JSP GN4560--0--
6.8 uF| 11.0 | 20.0 | 26.5 | 22.5 35.0 11.2 E3 | JSP GN4680--0--
8.2uF| 11.0 | 20.0 | 26.5 | 22.5 35.0 11.2 E3 | JSP GN4820--0--
10 uF| 13.0 | 22.0 | 26.5 | 22.5 35.0 11.2 E3 | JSP GN5100--0--
12puF| 13.0 | 22.0 | 26.5 | 225 | 35.0 11.2 E3 | JSP GN5120--0--
3.3uF| 9.0 | 17.0 | 320 | 27.5 | 30.0 9.6 E3 JSP GR4330--0--
39uF| 9.0 | 17.0| 320 | 275 | 30.0 9.6 E3 JSP GR4390--0--
47 uF| 9.0 | 17.0| 32.0 | 27.5 30.0 9.6 E3 JSP GR4470--0--
56uF| 9.0 [ 17.0 | 32.0 | 27.5 30.0 9.6 E3 JSP GR4560--0--
6.8uF| 9.0 | 17.0 | 32.0 | 275 30.0 9.6 E3 JSP GR4680--0--
8.2uF| 11.0 | 20.0 | 32.0 | 27.5 | 30.0 9.6 E3 JSP GR4820--0--
10 uF| 11.0 | 20.0 | 32.0 | 27.5 | 30.0 9.6 E3 JSP GR5100--0--
12 puF| 13.0 | 25.0 | 32.0 | 27.5 | 30.0 9.6 E3 JSP GR5120--0--
15uF| 13.0 | 25.0 | 32.0 | 27.5 30.0 9.6 E3 JSP GR5150--0--
18 uF| 14.0 | 28.0 | 32.0 | 27.5 | 30.0 9.6 E3 JSP GR5180--0--
22 uF | 18.0 | 33.0 | 32.0 | 27.5 30.0 9.6 E3 JSP GR5220--0--
27 uF | 18.0 | 33.0 | 32.0 | 27.5 30.0 9.6 E3 JSP GR5270--0--
10uF| 11.0 | 22.0 | 415 | 37.5 25.0 8.0 E3 JSP GW5100--0--
12pF| 11.0 | 22.0 | 41.5 | 37.5 25.0 8.0E3 | JSP GW5120--0--
15uF| 11.0 | 22.0 | 41.5 | 37.5 25.0 8.0 E3 JSP GW5150--0--
18 uF| 13.0 | 24.0 | 415 | 375 | 25.0 8.0E3 | JSP GW5180--0--
22 uF| 16.0 | 285 | 41.5 | 37.5 25.0 8.0 E3 JSP GW5220--0--
27 uF | 16.0 | 28.5 | 41.5 | 37.5 25.0 8.0E3 | JSP GW5270--0--
33uF| 19.0 | 32.0 | 415 | 375 25.0 8.0 E3 JSP GW5330--0--
39 uF| 19.0 | 32.0 | 41.5 | 37.5 25.0 8.0E3 | JSP GW5390--0--
47 uF | 20.0 | 40.0 | 415 | 37.5 25.0 8.0 E3 JSP GW5470--0--
56 uF | 20.0 | 40.0 | 415 | 37.5 | 25.0 8.0 E3 | JSP GW5560--0--
68 uF| 240 | 440 | 415 | 375 | 250 8.0E3 | JSP GW5680--0--
82uF| 240 | 440 | 415 | 375 | 250 8.0E3 | JSP GW5820--0--
100 uF | 30.0 | 45.0 | 41.5 | 37.5 25.0 8.0 E3 JSP GW6100--0--

Mechanical version and packaging (Table1) 4|_|

Internal use
Tolerance: J (+5%); K (£10%);M (+20%)

Rated 250Vdc / 160 Vac Part number
Cap. Std dimensions
Max | pMax K,
B H L P dv/dt
(V/us) (V?us)
1uF| 7.0 | 16.0 | 26.5 | 22.5 40.0 20.0 E3 JSP IN4100--0--
1.2puF| 7.0 | 16.0 | 26.5 | 225 | 40.0 20.0 E3 JSP IN4120--0--
15uF| 7.0 | 16.0 | 26.5 | 22.5 40.0 20.0 E3 JSP IN4150--0--
18uF| 7.0 | 16.0 | 26.5 | 225 | 40.0 20.0 E3 | JSP IN4180--0--
22uF| 7.0 | 16.0 | 26.5 | 22.5 | 40.0 20.0 E3 | JSP IN4220--0--
27uF| 85 | 17.0 | 265 | 225 | 40.0 20.0 E3 | JSP IN4270--0--
3.3uF| 85 [ 17.0 ] 26.5 | 22,5 40.0 20.0 E3 JSP IN4330--0--
39puF| 11.0 | 20.0 | 26.5 | 22.5 | 40.0 20.0 E3 JSP IN4390--0--
4.7 uF| 11.0 | 20.0 | 26.5 | 22.5 40.0 20.0 E3 JSP IN4470--0--
56 uF| 13.0 | 22.0 | 26.5 | 22.5 | 40.0 20.0 E3 | JSP IN4560--0--
6.8 uF| 13.0 | 22.0 | 26.5 | 22.5 40.0 20.0 E3 JSP IN4680--0--
22uF| 9.0 | 17.0| 320 | 275 | 35.0 17.5E3 | JSP IR4220--0--
27uF| 90 | 17.0] 32.0 | 27.5 35.0 175 E3 JSP IR4270--0--
33uF| 90 | 17.0 | 32.0 | 27.5 35.0 175 E3 JSP IR4330--0--
39uF| 90 [ 17.0| 32.0 | 275 35.0 175 E3 JSP IR4390--0--
4.7 uF| 11.0 | 20.0 | 32.0 | 27.5 35.0 175 E3 JSP IR4470--0--
56 puF| 11.0 | 20.0 | 32.0 | 27.5 35.0 175 E3 JSP IR4560--0--
6.8 uF| 13.0 | 25.0 | 32.0 | 27.5 | 35.0 17.5E3 | JSP IR4680--0--
8.2uF| 13.0 | 25.0 | 32.0 | 27.5 35.0 17.5E3 JSP IR4820--0--
10 uF| 14.0 | 28.0 | 32.0 | 275 | 35.0 17.5E3 | JSP IR5100--0--
12 uF| 18.0 | 33.0 | 32.0 | 27.5 35.0 175 E3 JSP IR5120--0--
15 uF| 18.0 | 33.0 | 32.0 | 27.5 35.0 175 E3 JSP IR5150--0--
18 uF| 18.0 | 33.0 | 32.0 | 27.5 35.0 17.5 E3 JSP IR5180--0--
56 uF| 11.0 | 22.0 | 41.5 | 37.5 30.0 15.0 E3 | JSP IW4560--0--
6.8uF| 11.0 | 22.0 | 415 | 375 30.0 15.0 E3 | JSP IW4680--0--
82uF| 11.0 | 22.0 | 415 | 375 30.0 15.0 E3 | JSP IW4820--0--
10 uF| 13.0 | 24.0 | 41.5 | 37.5 30.0 15.0 E3 | JSP IW5100--0--
12 uF| 13.0 | 24.0 | 415 | 375 | 30.0 15.0 E3 | JSP IW5120--0--
15 uF| 16.0 | 28,5 | 415 | 37.5 30.0 15.0 E3 | JSP IW5150--0--
18 uF | 16.0 | 28.5 | 41.5 | 37.5 30.0 15.0 E3 | JSP IW5180--0--
22 uF | 19.0 | 32.0 | 41.5 | 37.5 30.0 15.0 E3 | JSP IW5220--0--
27 uF | 19.0 | 32.0 | 41.5 | 37.5 30.0 15.0 E3 | JSP IW5270--0--
33 uF| 20.0 | 40.0 | 41.5 | 375 | 30.0 15.0 E3 | JSP IW5330--0--
39uF| 240 | 440 | 415 | 375 | 30.0 15.0 E3 | JSP IW5390--0--
47 uF| 30.0 | 45.0 | 41.5 | 37.5 30.0 15.0 E3 | JSP IW5470--0--
56 uF | 30.0 | 45.0 | 415 | 37.5 | 30.0 15.0 E3 | JSP IW5560--0--
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Internal use

Tolerance: J (+5%); K (£10%);M (£20%)
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ELECTRICAL CHARACTERISTICS

Rated voltage (V,): 63Vdc, 100Vdc, 160Vdc, 250Vdc,
400Vdc.
+85°C.

Temperature derated voltage: for temperatures between

+85°C and the upper operating
temperature a decreasing factor of 1.25% per degree °C on
the rated V (d.c. and a.c.) has to be applied.

0.33uF to 470uF.
E12 series (IEC 60063 Norm).

Capacitance tolerance (measured at 1kHz):
+5%; £10%; +20%

Total self-indurance (L): (lead length ~ 2 mm)

Rated temperature:

Capacitance range:
Capacitance values:

Pitch (mm) 225 275 37.5
L(nH) 18 18 22

Dissipation factor (DF):
tgdx10+ at +25°C +5°C

kHz C<0.1 uF C>0.1 uF
1 <100 <100
10 <150 -

Insulation Resistance:
Test conditions
Temperature: +25°C+5°C
Voltage charge time: 1 min
Voltage charge: 50Vdc  for V< 100Vdc
100vdc for V, = 100Vdc

Performance

For V, <100 Vdc

= 3750 MQ for C<0.33 uF (50000 MQ)=*
21250 s for C>0.33 uF (5000 s)*

For V. > 100 Vdc

=30000 MQ for C<0.33 uF (50000 MQ)x*
210000 s for C>0.33 uF (17000 s)*

*Typical value.

Test voltage between terminations:
1.6 x V, for 2s at +25°C +5°C
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JSP

MKT Series
METALLIZED POLYESTER FILM CAPACITOR

D.C. MULTIPURPOSE APPLICATIONS
PRODUCT CODE: JSP

TEST METHOD AND PERFORMANCE

Damp heat, steady state:
Test conditions 1

Temperature: +40°C+2°C
Relative humidity(RH): 93%+2°C
Test duration: 56 days

Performance

Capacitance change |[AC/C|: <5%

DF change (Atgd): <50x10*at 1kHz
Insulation resistance: 2 50% of limit

Endurance:
Test conditions 1 st
Temperature: 105°C +2°C
Test duration: 2000 h
Voltage applied: 1.25xV,
Test conditions 2 st
Temperature: 125°C +2°C
Test duration: 1000 h
Voltage applied: 1.25xV,,

Performance

Capacitance change |AC/C|: <5%

DF change (Atgd): < 50x10“at 10kHz for C<1 wF
< 30x10*at 1kHz for C>1 uF

Insulation resistance: = 50% of initial limit

Resistance to soldering heat:
Test conditions
Solder bath temperature: +260°C £5°C
Dipping time (with heat screen): 10s+1's

Performance

Capacitance change |[AC/C|: <2%

DF change (Atgd): < 50x10*“at 10kHz for C<1 wF
< 30x10*at 1kHz for C>1 uF

Insulation resistance: 2 initial limit

Long term stability (after two years):

Storage: standard environmental conditions (see page
12 of DC film capacity catalogue).

Performance
Capacitance change |AC/C|: < 2%
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JSP

MKT Series
METALLIZED POLYESTER FILM CAPACITOR

D.C. MULTIPURPOSE APPLICATIONS

MAX. VOLTAGE (Vr.m.s.) VERSUS FREQUENCY (sinusoidal wave-form / T_ = 80°C)

100Vdc / 50Vac
Vrms [V] 63Vdc / 40Vac Vrms [V]
1000 1000
33 WF p=22.5
100 100 22 UF p=27.5
4.7 yF p=22.5 68 WF p=27.5
33 pyF p=22.5 < ~ 100uF p=37.5
A 68 pF p=27.5 AN NN NC 330pF p=37.5
ORNNN 150uF p=37.5 NN Y
NN 470pF p=37.5 N
NGNS N N TN ¥
10 N \\\ ™ 10 ™ \\ a
NS KL ~ \\ —
™S
~N 5 3
\\\ AN X \\ N
D O ™ \\\ AN ™
N N N N N
1 <\\ N 1 \\\§ ™
0.1 1 f[KHz] 10 100 1000 0.1 1 f[KHz] 10 100 1000
Vrms [V] 160Vdc / 70Vac Vrms [V] 250Vdc / 100Vac
1000 1000
22 yF p=225
100 6.8 yF p=27.5 100
— 15 uF p=37.5 = =~
N -
NSNS A 71,47 uF p=37.5 17| .
3 n <:\\ 100pF p=37.5 R R
& \‘\\ \\\Q\\ &
I X / R
10 BN 10 \\“@%&
N N N S
\\§Q N \.\\ NN u
§ N \§\ N
1 PNONINCN 1 N TR N
0.1 1 f[KHz] 10 100 1000 0,1 1 f[KHz] 10 100 1000

Note: *Th= max. ambient temperature surrounding the capacitor or hottest contact point (i.e. tracks ), whichever is higher, in
the worst operation conditions in °C
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JSP

MKT Series
METALLIZED POLYESTER FILM CAPACITOR

D.C. MULTIPURPOSE APPLICATIONS

MAX. CURRENT (Ir.m.s.) VERSUS FREQUENCY (sinusoidal wave-form / T, = 80°C)

Irms [A] 63Vdc / 40Vac Irms [A] 100Vdc / 50Vac
100 100 =
| i 1 - = mm| |
10 TN L 10 —— 110 e[| T
= = === i
gt i I ot
BYe hew
1 [
1 1
3.3 pF p=22.5
4.7 uF p=22.5 22 pF p=27.5
33 pF p=22.5 68 WF p=27.5
o1 68 pF p=27.5 01 100pF p=37.5
s 150uF p=37.5 ’ 330uF p=37.5
470uF p=37.5
0,01 0,01
0,1 1 f[KHz] 10 100 1000 0.1 1 f[KHz] 10 100 1000
Irms [A] 160Vdc / 70Vac Irms [A] 250Vdc / 100Vac
100 100
et —1 il — ‘:—
=TT =T | T T
10 | |t T —-—-—’ |t | 10 | — ____/ |t
— = N = == i .
S ] LS T
: IS 1 — <
g 22 yF p=22.5 g
6.8 uF p=27.5 4.7 pF
15 UF p=37.5 A 15 yF
01 47 WF p=37.5 0,1 22 uF
100uF p=37.5 =——=— 56 WF
0,01 0,01
0,1 1 f[KHz] 10 100 1000 0.1 1 f[KHz] 10 100 1000

Note: *Th= max. ambient temperature surrounding the capacitor or hottest contact point (i.e. tracks ), whichever is higher, in
the worst operation conditions in °C
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JSN

MKT Series
METALLIZED POLYESTER FILM CAPACITOR

PRODUCT CODE: JSN

Market Applications

JSN series (Jumbo Stacked Naked) film capacitor has been designed especially for Automotive Power Electronics
applications that require high reliability long life and severe working conditions (high operating temperature and very
stressable mechanical and vibration requirements).

Some of the applications for both the 14V and 42V Powernet are the following:

Integrated Starter Alternator, Camless, Common rail, Electric Power steering, climate control, DC/DC and AC/ DC
converters.

JSN series could be used for the power electronics in electric/hybrid and fuel cell cars.

Moreover JSN series is suitable to be used for low power DC/DC and AC/DC converters for Telecom and Industrial
applications like radio link, telecom central office, small welding machines ecc.

1
d (¢1.0)

2.0mm
| L ; a (x1.0) 2.0mm
t (x0.1) 0.2mm

/

— —

PRODUCT CODE SYSTEM MOUNTING & SOLDERING

The part number, comprising 14 digits, is formed as follows: ~+«  JSN series is to be mounted with reflow process (see
1 2 3 6 7 8 9 10 1 thermal profile) or gluing.

4 5 12 13 14
J|S|N DD DDD CAUTION

. . Hand assembly
Digit 110 3 Series code. In case of hand assembly with soldering iron the following

Digit 4 d.c. rated voltage reccomandation must be taken :
E =100V; G =160V; |=250V «  Maximum temperature on the soldering iron:
Digit 5 Size code (see table 1): 250°C for (max time 5s)

Digit6to 9  Digits 7-8-9 indicate the first three digits of
Capacitance value and the 6" digit indicates
the number of zeros that must be added to
optain the rated Capacitance in pF.

Avoid contact between the soldering iron and the body of the
capacitor

If PC Boards are assembled by hand, care must be taken to
avoid mechanical damage. We recommend:

Digit 10 Capacltance Toler("ance: - using tweeezers, the components should be gripped across
K=1£10%; M=+20%; the two terminals
Digit 11 Dielectric: B=PET H.T. - the usage of a pen under vacuum on the capacitor is
Digit 12 Version (see table1): recommended
6and 8 = see drawing
Ato P = special
Digit 13 Packaging
M=bulk; L=taped (tray)
Digit 14 Internal use
Table 1
Size code (Digit 5)
Terminals
Code digit 12 60.80 (K) | 60.115(J) | 60.160 (L)
terminal = 20’0 mm 6 6 *
terminal = 30’0 mm *
Wterminal = 40’0 mm 8

*also available upon special request.
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JSN

MKT Series

METALLIZED POLYESTER FILM CAPACITOR

PRODUCT CODE: JSN

100Vdc / 63Vac Part number
Rated Size Max Max K
Cap. code MW MH ML dv/dt °
ax ax ax (V /P-S) (VZ/ps)
10 uF | 60.80 21.5 7.0 | 17.0 27.0 54 E3 JSNEK5100-B6--
15 uF| 60.115 | 30.0 8.0 | 17.0 27.0 54E3 JSNEJ5150-B6--
22 uF | 60.80 215 | 14.0 | 17.0 27.0 54 E3 JSNEK5220-B6--
33 pF| 60.115 | 30.0 | 15.0 | 17.0 27.0 5.4 E3 JSNEJ5330-B6--
47 uF | 60.160 | 429 | 15.0 | 17.0 27.0 54 E3 JSNEL5470-B8--
68 uF | 60.160 | 429 | 21.0 | 17.0 27.0 54 E3 JSNEL5680-B8--
Tolerance: K (x10%); M (+20%)
Packaging
Internal use
160Vdc / 90Vac Part number
Rated Size Max Max K
cap. | code | W | M | L | vt °
ax ax ax (V/ns) (V2/us)
10 uF | 60.80 215 | 15.0 | 17.0 35.0 11.2 E3 | JSNGK5100-B6--
15 uF | 60.115 | 30.0 | 15.0 | 17.0 35.0 11.2 E3 | JSNGJ5150-B6--
22 uF| 60.115 | 30.0 | 23.0 | 17.0 35.0 11.2 E3 | JSNGJ5220-B6--
33 uF| 60.160 | 42.9 | 23.0 | 17.0 35.0 11.2 E3 | JSNGL5330-B8--
Tolerance: K (x10%); M (£+20%)
Packaging
Internal use
250Vdc / 160Vac Part number
Rated Size Max Max K
Cap. code MW MH ML dv/dt o
ax ax ax (V/uS) (VZ/uS)
10 uF | 60.115 30.0 20.0 | 17.0 40.0 20.0 E3 | JSNIJ5100-B6--
15 uF | 60.160 | 42.9 20.0 | 17.0 40.0 20.0 E3 | JSNIL5150-B8--
Tolerance: K (£10%); M (+20%)
Packaging
Internal use

Customized versions (voltage,size,capacitance) available on request

All dimensions are in mm
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JSN

MKT Series
METALLIZED POLYESTER FILM CAPACITOR

PRODUCT CODE: JSN

GENERAL TECHNICAL DATA TEST METHOD AND PERFORMANCE
Dielectric: Metallized polyester film (PET H.T.). Damp heat, steady state:
. . . . Test conditions
Construction: ;Setrarﬁ:;eac:SNaked capacitor with special Temperature: +40°C+2°C
’ Relative humidity (RH): 93% 2%

Terminals: Copper tinned lead frame. Test duration: 56 days

Customized terminals aravailable Performance

upon request. Capacitance change |[AC/C|: £7%
Marking: Manufacturer’s logo, DF change (Atgs): 2 50x10“at 1kHz

capacitance, D.C. rated voltage. Insulation resistance: = 50% of limit value
Operating temperature range -55°C up to 125°C

Endurance:

Climatic category: 55/125/56 IEC 60068-1

Storage conditions: Temperature range: 0°C up to +40°C Test conditions

Humidity: 60% R.H. max. Temperature: 125°C £2°C
Test duration: 2000 h
Voltage applied: 1.25xV,,
Performance
Capacitance change |AC/C|: <5%
ELECTRICAL CHARACTERISTICS DF change (Atgo): < 50%10 at 1kHz
Rated voltage (V): 100Vdc, 160Vdc, 250Vdc, Insulation resistance: > 50% of limit value

Rapid ch f :
Category Voltage (V): V_=V, up to 105°C. apid change of temperature

For temperatures between +105 and Test conditions
+125°C a decreasing factor of 1.25% Temperature: 1h at -55°C; 1h at +125°C
per degree °C has to be applied. Number of cycles: 1000

Rated temperature(T,): +105°C. Performance

Capacitance range: 10uF to 68UF Capacitance change |AC/C|: 3%

P ge: s HF- DF change (Atgb): < 50x10* at 1kHz
Capacitance values: EG6 series (IEC 60063 Norm). Insulation resistance: > limit value
Capacitance tolerance (measured at 1kHz): No mechanical damage.

+10% (K); £20% (M)
(Other tolerances are available Long term stability (after two years):
upon request) Storage: stand_a'\rd environmental
Dissipation Factor (tg5): < 0.01 at 1kHz — T=25°C+5°C conditions.
. . Performance
Insulation Resistance: c " H AClCl < 3%
Test conditions apacitance change | [: =3%
\T/e:?peratr‘:re ] :25701'5"(7 Reliability ( reference MIL HDB 217):
oltage charge time: 1 min . ] - o

Voltage charge: 100Vdc ::a!:ure ra:a. . }1 FI'Il' (40°C . O.?tx Ve)

ailure criteria: ypical open circui

Performance > 250s for V. = 100Vd Capacitance change: |AC/C|>10%

- 4003 f°' v = 160V dc DF change: (Atgs.>2xinitial limit)
- stor Ve = c Insulation resistance: > 0.005 x initial value

2 800s for V, = 250Vdc

Test voltage between terminations:
1.4x V_ applied for 2s at +25°C+5
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JSN

MKT Series
METALLIZED POLYESTER FILM CAPACITOR

PRODUCT CODE: JSN

Size code
60.80
60.115
60.160

21.9
30.4
43.3

5.0
5.0
5.0

10.2
10.2
10.2

204
204
204

Typical Thermal profile for reflow process:
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JSN

MKT Series

METALLIZED POLYESTER FILM CAPACITOR
PRODUCT CODE: JSN

MAX. VOLTAGE (Vr.m.s.) VERSUS FREQUENCY (sinusoidal wave-form / T, < 40°C)

Vrms [V] 100Vdc / 63Vac
100
NN
10 N
\\\
4 110 pF I
\\
0.1
0.1 1 10 100 1000
f [kHz]
Vrms [V] 250Vdc / 160Vac
1000
100 ™~
10 ™~
10 WF i
1
0.1
0.1 1 10 100 1000
f [kHz]

Vrms [V] 160Vdc / 90Vac
100 —
N T
NI
NN
10 N
10 WF i
15 pF N
1 |33 WF \\§§§=~
NN
\\~
0.1
0-1 1 10 100 1000
f [kHz]

Note: *Th= max. ambient temperature surrounding the capacitor or hottest contact point (i.e. tracks ), whichever is higher, in

the worst operation conditions in °C
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JSN

MKT Series
METALLIZED POLYESTER FILM CAPACITOR

PRODUCT CODE: JSN

MAX. CURRENT (Ir.m.s.) VERSUS FREQUENCY (sinusoidal wave-form / T, < 40°C)

Irms [A] 100Vdc / 63Vac Irms [A] 160Vdc / 90Vac
100 100
e
10 =7 10 =] =T
= _ T
1 ] 1
10 pF 10 pF
15 pF
0.1 0.1 33 uF
0.01 0.01
0.1 1 10 100 1000 0.1 1 10 100 1000
f[kHZ] f [kHz]
Irms [A] 250Vdc / 160Vac
100
10 il
1
10 wF HH
0.1
0.01
0.1 1 10 100 1000
f [kHz]

Note: *Th= max. ambient temperature surrounding the capacitor or hottest contact point (i.e. tracks ), whichever is higher, in
the worst operation conditions in °C
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Polypropylene Capacitors

Series Style Ty_p|ca_l Rated voltage Capacitance Page
application range
All Typical graphs 62 to 63
160Vdc 0.022yF...4.7uF
. Multipurpose 250Vdc 0.010pF...3.3pF
A70 MKP Axial applications 400Vdc 6800pF...LouF | o7 ©8
630Vdc 1000pF...0.68puF
100Vdc 4700pF...0.010uF
250Vdc 2200pF...0.015pF
High 400Vdc 47pF...0.010uF
A72 KP Axial current 630Vdc 0.015pF...0.33pF | 69 to 73
applications 1000Vdc 3300pF...0.10uF
1500Vdc 2200pF...0.068pF
2000Vdc 1000pF...0.047uF
MKP 420Vdc 0.010pF...22uF
Box P.F.C. 520Vdc 0.010pF...22pF
R71 Pitch: applications 630Vdc 0.010uF. 150F | /4t 78
10mm...37.5mm 1000Vdc 0.22uF...10uF
100Vdc 0.047pF...0.15pF
160Vdc 0.033pF...0.10pF
250Vdc 0.015pF...0.047uF
EfoF; High 200Vdc 0.0104F...0.047F
R73 Pitch: cu_rrer_lt 630Vdc 0.010pF...2.2uF 79 to 88
15mm..37.5mm | @Pplications 1000Vdc 3300pF...1.5uF
1250Vdc 2200pF...0.82uF
1600Vdc 1000pF...0.56pF
2000Vdc 100pF...0.22uF
250Vac 0.010pF...0.15pF
400Vac 2200pF...3.3pF
500Vac 1000pF...2.2uF
MKP 700Vac 470pF...1.0pF
Box AC. 900Vac 1000pF...0.47uF
R74 Pitch: o 600Vac 89 to 104
itch: applications . 470pF...0.018uF
10mm...37.5mm MINI version
(510205\f,acc) 1000pF...0. 1uF
(710205\f,acc) 680pF...0.0681F
250Vdc 0.027pF...33.0uF
400Vvdc 0.010pF...15.0uF
fs "QE}E’ 'Z-ncd' 630Vdc 1000pF...8.2F
Hp Pitch: Pulse 1000Vdc 220 pF..3.9uF | 105 to 115
7.5mm...37.5mm | applications 1250vdc 8200pF...2.2uF
1600Vdc 3900pF...1.5uF
2000Vdc 1000pF...1.0uF
250Vdc 6800pF...15.0pF
MMKP D.C. 400Vdc 2700pF...8.2uF
Box and 630Vdc 680pF...5.6uF
R76 Pitch: Pulse 1000Vdc 220pF..2.20F | 110 10 127
7.5mm...37.5mm | applications 1600Vdc 3300pF...1.2uF
2000Vdc 100pF...0.68uF
250Vac 0.0270pF...0.10puF
MMKP 300Vac 0.010pF...0.10pF
Box A.C. 400Vac 5600pF...0.10uF
R77 Pitch: applications 500Vac 1000pF...0.10uF | 128 10 133
10mm...27.5mm 700Vac 1000pF...0.027uF
900Vac 1000pF...0.018puF
MKP 160Vdc 0.039pF...0.22uF
Multipurpose 250Vdc 0.012pF...0.15uF
R79 Pitcﬁoémm applications 200Vdc 3900pF..0.047pF | 154 t0 138
630Vdc 1000pF...0.018puF
MKP b.C. 250Vdc 2.2uF...56uF
ISP p‘i?”c(():ﬁ' multipurpose 400vdc 1.5pF..33pF 139 to 144
. applications 630Vdc 1.0pF...22uF

22.5mm...37.5mm
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POLYPROPYLENE FILM - TYPICAL GRAPHS
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POLYPROPYLENE FILM - TYPICAL GRAPHS
Impedance vs.frequency (lead length 2mm).
Typical values.
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Loose Taped

el
ASS

-

L f
40+5 |Lmax| 4045 Dmax

D max

5 >5<7 >7<16 216

@d +0.05

0.5 0.6 0.8

All dimensions are in mm.

PRODUCT CODE SYSTEM
The part number, comprising 14 digits, is formed as follows:

1

2

3

A

7

0

Digit 1to 3
Digit 4

Digit 5

Digit6to 9

4 5 6 7 8 9 10 11 12 13 14

iR L]

Series code.
d.c. rated voltage:
G =160V | =250V M= 400V P = 630V

Length (mm):

F=11; H=14; K=20.5; Q=28; T=33

Digits 7 - 8 - 9 indicate the first three digits of
Capacitance value and the 6th digit indicates
the number of zeros that must be added to
obtain the Rated Capacitance in pF.

Digit 10 to 11 Mechanical version and/or packaging (table1)

Digit 12

Digit 13
Digit 14

Identifies the dimensions and electrical
characteristics.

Internal use

Capacitance tolerance:
J=5%; K=10%; M=20%.

Table 1 (for more detailed information, please refer to page 14).

Standard Ordering code
packaging style (Digit 10 to 11)
Reel @ 355 mm 26
Loose AA
09/2008

A70

MKP Series

METALLIZED POLYPROPYLENE CAPACITOR
MULTIPURPOSE APPLICATIONS

Typical applications: temperature compensation circuits,
timing, oscillator circuits, power factor correction and
coupling capacitor in SMPS applications.

PRODUCT CODE: A70

GENERAL TECHNICAL DATA

Dielectric:
Plates:

Winding:
Leads:
Protection:

Marking:

polypropylene film.

aluminium layer deposited by evaporation under
vacuum.

non-inductive type.

tinned wire.

polyester tape wrapping and thermosetting resin
end fill.

Manufacturer’s logo, series (1.70), dielectric
code (MKP), capacitance, tolerance, D.C. rated
voltage.

Climatic category: 55/105/56 IEC 60068-1
Operating temperature range: -55 to +105°C
Related documents: IEC 60384-16

Winding scheme

%

fm\

7

64
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A70

MKP Series
METALLIZED POLYPROPYLENE CAPACITOR
MULTIPURPOSE APPLICATIONS

PRODUCT CODE: A70

Rated 160Vdc/90Vac Max Max K, Part Number Rated 400Vdc/220Vac* Max Max K, Part Number
Cap. dv/dt Cap. dv/dt
D max L max (Vius) (V?/us) D max L max (Vius) | (V?us)

0.022 uF 5.0 11.0 5 1.60 E3 | A70GF 2220--0-- 6800 pF| 5.0 1.0 25.0 | 20.0E3 | A70MF 1680--0--
0.033 pF 5.0 1.0 5 1.60 E3 | A70GF 2330--0-- 0.010 pF| 55 14.0 13.5 | 11.0E3 | A70MH2100--0--
0.047 uF 5.0 11.0 5 1.60 E3 | A70GF 2470--0-- 0.015 pF 6.0 14.0 13.5 1.0 E3 | A7TOMH2150--0--
0.068 pF 515 14.0 5 1.60 E3 | A70GH2680--0-- 0.022 pF 6.0 14.0 13.5 | 11.0E3 | A70MH2220--0--
0.10 pF 55 14.0 5 1.60 E3 | A70GH3100--0-- 0.033 pF 6.5 14.0 13.5 | 11.0E3 | A70MH2330--0--
015 uF| 65 14.0 5 1.60 E3 | A70GH3150--0-- 0.047 pF| 80 14.0 13.5 | 11.0E3 | A70MH2470--0--
022 uF 75 14.0 5 1.60 E3 | A70GH3220--0-- 0.068 pF| 7.0 205 10.0 | 8.0E3 | A70MK2680--0--
0.33 uF 7.0 20.5 3 0.96 E3 | A70GK 3330--0-- 010 uF 8.0 20.5 10.0 8.0E3 | A70MK3100--0--
047 uF 8.0 20.5 3 0.96 E3 | A70GK 3470--0-- 015 wF| 80 28.0 65 | 52E3 | A7TOMQ3150--0--
0.68 uF 8.0 28.0 2 0.64 E3 | A70GQ3680--0-- 022 pF| 95 28.0 65 | 52E3 | A70MQ3220--0--
1.0 uF 9.5 28.0 2 0.64 E3 | A70GQ4100--0-- 033 pF| 110 28.0 65 | 52E3 | A70MQ3330--0--
15 uF| 1.0 28.0 2 0.64 E3 | A70GQ4150--0-- 047 pF| 130 28.0 65 | 52E3 | A70MQ3470--0--
2.2 uF 12.0 33.0 1 0.32 E3 | A70GT 4220--0-- 0.68 uF 13.5 33.0 4.0 3.2E3 | A70MT 3680--0--
33 uF| 145 33.0 1 0.32E3 | A70GT 4330--0-- 10 wF| 165 33.0 4.0 | 3.2E3 | A70MT4100--0--
4.7 uF 17.0 33.0 1 0.32 E3 | A70GT 4470--0-- 1.5 uF | 20.0 33.0 4.0 3.2E3 | A70MT 4150--0--

Rated 250Vdc/200Vac Max Max K, Part Number Rated 630Vdc/250Vac* Max Max K| Part Number

Cap. dv/dt Cap. dv/dt

Dmax | Lmax (V/ps) (V?/us) Dmax | Lmax (V/us) (V?/us)

0.010 pF 5.0 1.0 11.0 55E3 | A70IF 2100--0-- 1000 pF 5.0 11.0 30 38.0 E3 | A70PF 1100--0--
0.015 pF| 5.0 11.0 11.0 | 55E3 | A70IF 2150--0-- 1500 pF| 5.0 11.0 30 | 38.0E3 | A70PF 1150--0--
0.022 pF| 55 14.0 10.0 | 5.0E3 |A70IH 2220--0-- 2200 pF| 5.0 1.0 30 | 38.0E3 | A70PF 1220--0--
0.033 uF| 55 14.0 10.0 | 5.0E3 | A70IH 2330--0-- 3300 pF| 5.0 11.0 30 | 38.0E3 | A7OPF 1330--0--
0.047 uF 6.0 14.0 10.0 5.0E3 | A70IH 2470--0-- 4700 pF 5.0 11.0 30 38.0 E3 | A70PF 1470--0--
0.068 pF 7.0 14.0 10.0 5.0E3 | A70IH 2680--0-- 6800 pF 515 14.0 20 25.0 E3 | A70PH 1680--0--
010 pF| 85 14.0 10.0 | 5.0E3 | A70IH 3100--0-- 0.010 pF| 6.0 14.0 20 | 25.0E3 | A70PH 2100--0--
015 puF| 75 20.5 70 | 35E3 | A70IK 3150--0-- 0.015 pF| 7.0 14.0 20 | 25.0E3 | A70PH 2150--0--
022 pF| 90 20.5 70 | 35E3 | A70IK 3220--0-- 0.022 uF| 85 14.0 20 | 25.0E3 | A70PH 2220--0--
0.33 pF 8.5 28.0 4.0 2.0E3 | A701Q 3330--0-- 0.033 pF 7.5 20.5 15 19.0 E3 | A70PK 2330--0--
047 pF| 10.0 28.0 40 | 20E3 |A701Q 3470--0-- 0.047 pF| 85 20.5 15 | 19.0E3 | A70PK 2470--0--
0.68 uF 1.5 28.0 4.0 2.0E3 | A70l1Q 3680--0-- 0.068 pF 8.5 28.0 10 13.0 E3 | A70PQ2680--0--
10 uF| 125 33.0 25 | 13E3 | A70IT 4100--0-- 0.10 pF| 10.0 28.0 10 | 13.0E3 | A70PQ3100--0--
15 uF| 150 33.0 25 | 1.3E3 | A70IT 4150--0-- 015 upF| 115 28.0 10 | 13.0E3 | A70PQ3150--0--
22 uF| 18.0 33.0 25 1.3E3 | A70IT 4220--0-- 022 pF| 125 33.0 6 7.6 E3 | A70PT 3220--0--
33 uF| 215 33.0 1.3E3 | A70IT 4330--0-- 0.33 pF| 15.0 33.0 6 7.6 E3 | A70PT 3330--0--
Mechanical version and packaging (Table1) 4“ 047wk 175 33.0 6 7-6E3 | ATOPT 3470--0--
Internal use 0.68 puF| 21.0 33.0 6 7.6 E3 | A70PT 3680--0--
Tolerance: J (£5%); K (£10%); M (x20%)

Mechanical version and packaging (Table1)
Internal use
Tolerance: J (+5%); K (¥10%); M (+20%)

All dimensions are in mm.

Note 1: If the working voltage (V) is lower than the rated voltage (V,), the capacitor may work at higher dv/dt. In this case
the maximum value allowed is obtained multiplying the above value (see table dv/dt) with the ratio V. /V. The pulse
characteristic K, depends on the voltage wave-form and in any case it cannot overcome the value given in the above
table. The dv/dt test is carried out at 2 times the above values.

Note 2: Special version for line applications (rated voltage 250 Vac) available upon request.

* Not suitable for across-the-line applications. Please refer to Interference Suppression Capacitors (page 145).

65 09/2008



A70

MKP Series
METALLIZED POLYPROPYLENE CAPACITOR
MULTIPURPOSE APPLICATIONS

PRODUCT CODE: A70

ELECTRICAL CHARACTERISTICS TEST METHOD AND PERFORMANCE
Rated voltage (V,): 160 Vdc - 250Vdc Damp heat, steady state:
400 Vdc - 630 Vdc Test conditions
Rated temperature (T_): +85°C Temperature: +40°C+2°C
Temperature derated voltage: Relative humidity (RH): 93% +2%
for temperatures between +85°C and +105°C a decreasing Test duration: 56 days
factor of 1.25% per degree °C on the rated voltage V, Performance
(d.c. and a.c.) has to be applied. Capacitance change |AC/C|: 2%
Capacitance range: 1000pF to 4.7uF DF change (Atgd): <10x10* at 1kHz
Capacitance values: Insulation resistance: 250% of initial limit.
E6 series (IEC 60063 Norm). )
Capacitance tolerances (measured at 1 kHz): Endurance: .
£5% (J); £10% (K): £20% (M). Test conditions

’ ’ Temperature: +85°C+2°C
Total self-inductance (L): Test duration: 2000 h
max 1 nH per 1 mm lead and capacitor length. Voltage applied: 1.25xV,,
Dissipation factor (DF): Performance
tgdx10* at +25°C +5°C Capacitance change |AC/C|: <3%

DF change (Atgs): <10x10* at 10kHz for C<1uF
Kz | Ot L OTE T T <10x10“ at 1kHz for C>1yF
10 <10 <20 Insulation resistance: 250% of initial limit.
100 <30
Resistance to soldering heat:
Insulation resistance: Test conditions

Test conditions Solder bath temperature: +260°C+5°C

Temperature: +25°C+ 5°C Dipping time (with heat screen):10 s +1 s

Voltage charge time: 1 min Performance

Voltage charge: 100Vdc Capacitance change |AC/C|: 1%

Performance DF change (Atgs): <10x10*at 10kHz for C<1uF

21x10°MQ  for C<0.33 yF  (5x10°MQ)* =10x10* at  1kHz for C>1uF

>30000 s for C > 0.33 uF (150000 s)* Insulation resistance: > initial limit.

*Typical value

Test voltage between terminations: i .
1.6xVR applied for 2 s at +25°C +5°C. Storage: standard environmental conditions (see page 12).

Performance
Capacitance change [AC/C|: <0.5%

Long term stability (after two years):
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A70

MKP Series
METALLIZED POLYPROPYLENE CAPACITOR
MULTIPURPOSE APPLICATIONS

PRODUCT CODE: A70

MAX. VOLTAGE (Vr.m.s.) VERSUS FREQUENCY (sinusoidal wave-form / Th < 40°C)

160 Vi V
Vrms [V] 60 Vdc /90 Vac Vems [V] 250 Vdc / 200 Vac
1000 1000
™
\\\\ \
100 100
\\ ™
N e
/\ ™ N N
10 N 10
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0.47 pF 33 F
i ]
1 L111) : L
Z
01 1 f [kHz] 10 100 0.1 1 10 100
Vrms [V] 400 Vdc / 220 Vac Vrms [V] 630 Vdc / 250 Vac
1000 1000
™~ ™ ™ N
™ ™ N N N
100 ™~ 100 >
e
DN
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N
™ N
N
0.047 pF N
10 047 wF 10 001 pF
15wk 0.047 pF
047 yF
1 1
01 1 fkHz] 10 100 01 ; f [kHz] 10 100
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A70

MKP Series
METALLIZED POLYPROPYLENE CAPACITOR
MULTIPURPOSE APPLICATIONS

PRODUCT CODE: A70

MAX. CURRENT (Ir.m.s.) VERSUS FREQUENCY (sinusoidal wave-form / Th < 40°C)

Irms [A]

Irms [A] 160 Vdc / 90 Vac 250 Vdc / 200Vac
100 100
10 10
et I ot
A Pl
7 A E————
1 e < L 1 / << —
N
A M
A >
A A
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047 pF 068 WF
47 F 33 F
> ol I i
A
001 L LI 01
0.1 1 fkHz] 10 100 0.1 1 fkHz] 10 100
Irms [A] 400 Vdc / 220Vac Irms [A] 630 Vdc / 250 Vac
100 100
10 10
Py s I m——
1 — 1
.
\3‘047 uF
0.1 AT pF 0.1
15 uF
’/
0.01 0.01 '
0.1 1 f [kHz] 10 100 0.1 1 f[kHz] 10 100
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Loose Taped
R
N
4045 |Lmax| 405 Dmax
D max 5 >5<7 >7<16 216
@d +0.05 0.5 0.6 0.8 1

All dimensions are in mm.
PRODUCT CODE SYSTEM

The part number, comprising 14 digits, is formed as follows:

12 3 4 5 6 7 8 9 10 11 12 13 14
Al DO
Digit1to 3  Series code.

Digit 4 d.c. rated voltage:

E =100V | = 250V M= 400V

P =630V Q =1000V S=1500V U = 2000V
Digit 5 Length (mm):

F=11; H=14; K=20.5; Q=28; T=33
Digit6to 9  Digits 7 - 8 - 9 indicate the first three digits of

Capacitance value and the 6th digit indicates
the number of zeros that must be added to
obtain the Rated Capacitance in pF.

Digit 10 to 11 Mechanical version and/or packaging (table1)

Digit 12 Identifies the dimensions and electrical
characteristics.

Digit 13 Internal use

Digit 14 Capacitance tolerance:

J=5%; K=10%; M=20%.

Table 1 (for more detailed information, please refer to page 14).

Standard
packaging style

Ordering code

(Digit 10 to 11)
Reel @ 355 mm 26

AA

Loose

69

A72

KP Series
FILM-FOIL POLYPROPYLENE CAPACITOR
HIGH CURRENT APPLICATIONS
Typical applications: switching spikes suppression and
resonant capacitor in SMPS, deflection circuits in TV-sets (S-
correction and fly-back tuning), applications with high voltage
and high current.

PRODUCT CODE: A72

GENERAL TECHNICAL DATA

Dielectric: polypropylene film.

Plates: metal foil for 1 section;

metal foil + metallized film for 2 sections.
Winding: non-inductive type.
Leads: tinned wire.

Protection:polyester tape wrapping and thermosetting resin
end fill.

manufacturer’s logo, series (1.72), dielectric
code (KP), capacitance, tolerance, D.C. rated
voltage.

Climatic category: 55/105/56 IEC 68-1
Operating temperature range: -55 to +105°C
Related documents: IEC 60384-13

Marking:
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AT72

KP Series
FILM-FOIL POLYPROPYLENE CAPACITOR
HIGH CURRENT APPLICATIONS

PRODUCT CODE: A72
polypropylene film dielectric

‘ metal foil
Ll L s 2 polypropylene Z
film dielectric single sided metallized
— — - | L polypropylene film
e — metal foil
1 section i
U (100-250-400Vdlc) \ (630-1000-1500-2000Vlc)
Rated 100Vdc/63Vac Max Max K, Part Number Rated 630Vdc/300Vac Max Max K, Part Number
Cap. dv/dt Cap. dv/dt
D max L max (Vlus) (V2/us) D max L max (V/ps) (V?/us)
4700 pF| 50 11.0 3000 | 0.60 E6 | A72EF1470--0-- 0015 pF| 85 | 205 4300 | 5.4E6 | A72PK2150--0--
6800 pF| 50 11.0 3000 | 0.60 E6 | A72EF1680--0-- 0.022 yF| 95 | 205 4300 | 5.4E6 | A72PK2220--0--
0010 pF| 5.0 11.0 3000 | 0.60 E6 | A72EF2100--0-- 0033 uF| 90 | 280 2600 | 3.3E6 | A72PQ2330--0--
Rated | 250Vdc/125Vac’ | Max | MaxK, | Part Number 0.047 k| 100 | 280 2600 | 33E6 | A72PQ2470--0--
Cap. dvidt 0.068 pF| 115 | 28.0 2600 | 3.3E6 | A72PQ2680--0--
Dmax | Lmax | (Vips) | (VZlus) 010 uF| 135 | 28.0 2600 | 3.3E6 | A72PQ3100--0--
2200 pF| 5.0 11.0 5000 | 2.50 E6 | A72IF 1220--0-- 015 wF| 140 33.0 1800 | 2.3E6 | A72PT 3150--0--
3300 pF| 50 11.0 5000 | 2.50 E6 | A72IF 1330--0-- 022 puF| 165 33.0 1800 | 23E6 | A72PT 3220--0--
4700 pF 7.0 16.5 4500 | 2.30E6 | A72Il 1470--0-- 0.33 uF 19.5 33.0 1800 2.3 E6 | A72PT 3330--0--
6800 pF| 7.0 16.5 4500 | 2.30E6 | A72l 1680--0-- Rated | 1000Vdc/400Vac | Max | MaxK, Part Number
0010 pF| 75 16.5 4500 | 2.30E6 | A72Il 2100--0-- Cap. dv/dt
0.015 uF| 85 16.5 4500 | 2.30E6 | A72Il 2150--0-- Dmax | Lmax | (Vips) | (V2us)
3300 pF| 85 | 205 14000 | 28.0E6 | A72QK 1330--0--
"‘g;gf' 400Vdc/160Vac c'l‘f;;t WElG || PRy 4700 pF| 95 | 205 14000 | 28.0 E6 | A72QK 1470--0--
Dmax | Lmax | (Vius) | (Vlus) 6800 pF| 80 | 280 5000 | 10.0E6 | A72QQ1680--0--
a7 oF| 50 1.0 13000 | 10.0E6 | ATZMF 00470 0.010 uwF| 85 | 28.0 5000 | 10.0E6 | A72QQ2100--0--
68 pF| 50 | 110 | 13000 | 10.0E6 | A72MF0068-—-0-- | |0015 wF| 100 | 280 2000 1 10.0E6 | A72QQ2150--0—
100 pF| 50 10 13000 | 10.0E6 | A7MF 0100-0— 0.022 pF| 11.0 | 28.0 5000 | 10.0E6 | A72QQ2220--0--
150 pF| 50 | 110 | 13000 | 10.0E6 | A72MF0150--0-- | 2033 wFl 130 | 280 2000 | 10.0E6 | A72QQ2330--0—
220 pF| 50 11.0 13000 | 10.0 E6 | A72MF 0220--0-- e 3700 | 74 E6 | A72QT 2470--0--
330 pF| 50 | 11.0 | 13000 | 10.0E6 | A72MF0330--0-- | |08 wF) 160 | 330 3700 | TAES | A72QT 2680-0—
470 pF| 5.0 11.0 13000 | 10.0 E6 | A72MF 0470--0-- S SO = el S
680 pF| 50 11.0 13000 | 10.0 E6 | A72MF 0680--0-- Rated | 1500Vdc/450Vac | Max Max K, Part Number
1000 pF| 5.0 11.0 13000 | 10.0 E6 | A72MF 1100--0-- Cap. dv/dt
1500 pF| 5.0 11.0 13000 | 10.0E6 | A72MF 1150--0-- DUELC B IER ) ()
2200 pF| 65 16.5 6500 | 52E6 | A72MI 1220—0- 2200 pF| 80 20.5 17000 | 51E6 | A72SK1220--0--
3300 pF| 65 165 6500 | 52E6 | A72MI 1330--0-- 3300 pF| 95 20.5 17000 | 51E6 | A72SK1330--0--
4700 pF| 70 165 6500 | 52E6 | A72MI 1470--0-- 4700 pF| 85 28.0 6000 | 18E6 | A72SQ1470--0--
6800 pF| 80 | 165 6500 | 5.2E6 | A72MI 1680--0-- SO s ) 6000 | 18E6 | A725Q1680--0--
0010 wF| 90 165 6500 | 52E6 | A72MI 2100--0-- 0010 uF| 95 28.0 6000 | 18E6 | A725Q2100--0--
0.015 pF| 11.0 28.0 6000 | 18E6 | A72SQ2150--0--
ll\/l;acha?ical version and packaging (Table1) 0.022 pF| 125 28.0 6000 18 E6 | A725Q2220--0--
nternal use 0.033 uF| 135 33.0 4500 | 13E6 | A72ST2330--0--
Tolerance: J (£5%); K (£10%); M (£20%) 0.047 uF| 16.0 33.0 4500 13 E6 | A72ST2470--0--
All dimensions are in mm. 0.068 pF| 18.0 33.0 4500 13 E6 | A72ST 2680--0--
Rated | 2000Vdc/500Vac Max Max K, Part Number
Cap. dv/dt
D max L max (Vlus) (V2/us)
1000 pF| 85 20.5 27000 | 108 E6 | A72UK1100--0--
1500 pF| 95 20.5 27000 | 108 E6 | A72UK1150--0--
2200 pF| 11.0 20.5 27000 | 108 E6 | A72UK1220--0--
3300 pF| 9.0 28.0 9800 | 39E6 | A72UQ1330--0--
4700 pF| 95 28.0 9800 | 39E6 | A72UQ1470--0--
6800 pF| 11.0 28.0 9800 | 39E6 | A72UQ1680--0--
0.010 pF| 13.0 28.0 9800 | 39E6 | A72UQ2100--0--
0015 uF| 135 33.0 7000 | 28E6 | A72UT2150--0--
0.022 uF| 16.0 33.0 7000 | 28E6 | A72UT2220--0--
0.033 uF| 20.0 33.0 7000 | 28E6 | A72UT2330--0--
0.047 uF| 225 33.0 7000 | 28E6 | A72UT2470--0--

Mechanical version and packaging (Table1)
Internal use
Tolerance: J (£5%); K (£10%); M (x20%)

Note: If the working voltage (V) is lower than the rated voltage (V), the capacitor may work at higher dv/dt. In this case the maximum value
allowed is obtained multiplying the above value (see table dv/dt) with the ratio V. /V. The dv/dt test is carried out at 2 times the above
values.

The pulse characteristic K, depends on the voltage wave-form and in any case it cannot overcome the value given in the above table.

*Not suitable for across-the-line applications. Please refer to Interference Suppression Capacitors (page 145).
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A72

KP Series
FILM-FOIL POLYPROPYLENE CAPACITOR
HIGH CURRENT APPLICATIONS

PRODUCT CODE: A72

ELECTRICAL CHARACTERISTICS TEST METHOD AND PERFORMANCE

Rated voltage (V_): 100 Vdc - 250 Vdc - 400 Vdc Damp heat, steady state:
for 1 section.

630Vdc- 1000Vdc-1500Vdc-2000Vde

Test conditions

Temperature: +40°C+2°C
for 2 sections. Relative humidity (RH): 93% +2%

Rated temperature (T_): +85°C Test duration: 56 days

Temperature derated voltage: Performance

for temperatures between +85°C and +105°C a decreasing Capacitance change [AC/C|: <2%

factor of 1.25% per degree °C on the rated voltage V, (d.c. DF change (Atgg): . 55)(104 at 1kHz

and a.c.) has to be applied. Insulation resistance: 250% of initial limit.

Capacitance range: 47pF to 0.015uF  for 1 section .

P ’ 100(F))pF to O.SSﬁF for 2 sections Endurance: »
) Test conditions

Capaclltance values: Temperature: +85°C

E6 series (IEC 63 Norm) Test duration: 1000 h

Capacitance tolerances (measured at 1 kHz): Voltage applied: 1.5xV,

5% (J); £10% (K); £20% (M). Performance

Total self-inductance (L): Capacitance change |[AC/C|: <2%

max 1 nH per 1 mm lead and capacitor length. DF change (Atgs): <5x10* at 1kHz
Insulation resistance: 250% of initial limit.

Dissipation factor (DF):

-4 + ) + o
(g5 10% at +25°C £5°C Resistance to soldering heat:

kHz C=<0.1pF >0.1 uF Test conditions
10 <5 <5 Solder bath temperature: +260°C+5°C
100 <10 Dipping time (with heat screen):10 s+1 s
Performance
Insulati ist . Capacitance change |AC/C|: <1%
nsufation re.s_ls ance: DF change (Atgs): <5x10* at 1kHz
Test conditions Insulation resistance: > initial limit.
Temperature: +25°C+5°C
Voltage charge time: 1 min Long term stability (after two years):
Voltage charge: 100Vdc . standard . tal diti 12
Performance Storage: standard environmental conditions (see page 12).
21x10°MQ (Typ.value: 5x10°MQ) Performance
Test voltage between terminations: Capacitance change |AC/C|: <0.5%

2xV applied for 2 s at +25°C+5°C.
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A72

KP Series
FILM-FOIL POLYPROPYLENE CAPACITOR
HIGH CURRENT APPLICATIONS

PRODUCT CODE: A72

MAX. VOLTAGE (Vr.m.s.) VERSUS FREQUENCY (sinusoidal wave-form / Th < 40°C)

250 Vdc / 125 Vac
Vrms [V] Vrms [V] 400 Vdc / 160 Vac
1000 1000
N
100 100
0.0047 yF 00022 yF
10 0.015 pF 10 001 pF
1 1
1 10 f[kHz] 100 1000 1 10 f[kHz] 100 1000
Vrms [V] 630 Vdc / 300 Vac Vrms [V] 1000 Vdc / 400 Vac
1000 1000
™
N NN
NN \\:\b}
100 S >\ 100 B AN
N P
N N
AN 0.01 pF
N 0,047 pF N
8‘322 ﬂE \\ NG 01 uF
10 0 uF \ 10
1 1
1 10 f [kHz] 100 1000 1 10 flkHz] 100 1000
Vrms [V] 1500 Vdc / 450 Vac
Vrms [V] 2000 Vdc / 500 Vac
1000
1000
™. N,
™ ™ ~N
N J & N
100 100 K \\
0.0047 uF
0015 pF 0.0033 pF
0.047 pF 001 pF
0.047 uF
10 10
1 1
1 10 f [kHz] 100 1000 1 10 f [kHz] 100 1000
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A72

KP Series
FILM-FOIL POLYPROPYLENE CAPACITOR
HIGH CURRENT APPLICATIONS

PRODUCT CODE: A72

MAX. CURRENT (Ir.m.s.) VERSUS FREQUENCY (sinusoidal wave-form / Th < 40°C)

rms [Al 250 Vdc / 125 Vac Irms [A] 400 Vdc / 160Vac
100 100
10 10
1 < — 1
7 7
YI
~ e
A " 1
P A 0.0047 pF | | / 0.0022 pF
/ e 0015 pF % 001 uF
01 . bd AN 01 a AEARET
1 10 f [kHz] 100 1000 1 10 flkHz] 100 1000
Irms [A] 630 Vdc / 300Vac Irms [A] 1000 Vdc / 400 Vac
100 100
10 ===u 10
,f
A L~ It
Pt e
N // pes Ay N
1 // //// // 1 P // pq
- - e 0.022 pF — 001 wFH
— // 01 WF — 0,047 pFH
A A 033 pF ) P d ) 01 pF[]
7 7 7
/ / //
0.1 4 01 A
1 10 f[kHz] 100 1000 1 10 fkHz] 100 1000
Irms [A
I 1500 Vdc / 450 Vac Irms [A] 2000 Vdc / 500 Vac
100 100
10 10
— = Lt =
e —
“ < 7 >
1 A A o 1 A pd
a I - 0.0047 pF // 0.0033 pF
» 1 » 0015 WF / 001 WF
/] // e 0047 pF P2 0,047 uF
“ v ,/ | ]| v Pg
01 A 4 01 A
1 10 flkHz] 100 1000 1 10 f [kHz] 100 1000
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Loose

R71

MKP Series

METALLIZED POLYPROPYLENE FILM

CAPACITOR

Typical applications: P.F.C. (Power Factor Correction)

PRODUCT CODE: R71

i i Pitch | Box thickness (B) Maximum dimensions (mm)
P2 P2 (mm) (mm) B max H max L max
10.0 All B +0.2 H +0.1 L+0.2
5 d 50,05 p<15 225<p<275 p=37.5 15.0 <7.5 B +0.2 H +0.1 L+0.3
+0.
0.6 or 0.8* 0.8 1 15.0 7.5 B +0.2 H +0.1 L+0.5
*See size table 22.5 All B +0.2 H +0.1 L +0.3
; . o 27.5 All B +0.2 H +0.1 L +0.3
All dimensions are in mm.
37.5 All B +0.3 H +0.1 L+0.3

MKP Series

GENERAL TECHNICAL DATA

Dielectric: polypropylene film.

Plates: metal layer deposited by evaporation under
vacuum.

Winding: non-inductive type.

Leads: tinned wire.

Protection:plastic case, thermosetting resin filled.

Box material is solvent resistant and flame
retardant according to UL94 VO.

Marking:
tolerance, D.C. rated voltage.

Operating temperature range: -40 to +110°C
For temperatures between +105°C and 110°C a

decreasing factor of 4% per degree C on the rated

voltage V, has to be applied.

ELECTRICAL CHARACTERISTICS
Capacitance range: 0.01uF to 22pF
Capacitance tolerances (measured at 1 kHz):

Manufacturer’s logo, series, capacitance,

+5% (J) £10% (K); £20% (M);

Tolerance available upon requests

Total self-inductance (L): (lead length ~2mm)

Pitch (mm) | 10 15 | 225 | 275

37.5

L(nH) = 9 10 18 18

20

Dissipation factor (DF):

tgdx10* at +25°C £5°C:

Typical value

Insulation resistance:
Test conditions

<10 (6)* at 1kHz

Temperature: +25°C+5°C

Voltage charge time: 1 min

Voltage charge: 100 Vdc

Performance

21 x10°MQ for C  <0.33uF  (5x 10°MQ)*
=30000 s for C  >0.33uF (150000 s)*

*Typical value
Test voltage between terminations:
1.6xV,, applied for 2 s at +25°C+5°C

09/2008

TEST METHOD AND PERFORMANCE

Damp heat, steady state:

Test conditions 1st

Temperature:

Relative humidity (RH):
Test duration:

Test conditions 2nd

Temperature:
Relative humidity (RH):
Test duration:

Performance

Capacitance change |AC/C|:
Insulation resistance:

Endurance:
Test conditions

Temperature:

Test duration:

Voltage applied:
Performance

Capacitance change |AC/C|:
Insulation resistance:

Resistance to soldering heat:
Test conditions
Solder bath temperature:

Dipping time (with heat screen):

Performance
Capacitance change |[AC/C|:

Winding scheme

(L 22
Ll L 72
(7727727
/I I/

74

+40°C+2°C
93% 2%
56 days

+60°C+2°C
95% +2%
500 hours

<5%
>50% of initial limit.

+105°C+2°C
2000 h
1.25xV,,

<5%
250% of initial limit.

+260°Cx5°C
10st1s

<2%

single sided metallized
polypropylene film




M

R71

KP Series

METALLIZED POLYPROPYLENE FILM
CAPACITOR
PRODUCT CODE: R71

420Vdc/220Vac 2d Max Max K,
Rca‘e“ Std dimensions dvidt | (V/us) | Part Number
e B | H | L | p |mm]| (Vs
0010 yF| 40| 90| 130/ 100/ 06 250 | 210 E3 |R71MF 2100--0--
0.015uF| 40| 90| 130/ 100| 06 250 | 210 E3 |R7IMF 2150--0--
0022 yF| 40| 90| 130/ 100/ 06 250 | 210 E3 |R71MF 2220--0--
0033 uF| 40| 90| 130/ 100| 06 250 | 210 E3 |R71MF 2330--0--
0.047uF| 40| 90| 130| 100| 06 250 | 210 E3 |R71MF 2470--0--
0068 uF| 40| 90| 130/ 10.0| 06 250 | 210 E3 |R71MF 2680--3--
010uF| 40| 90| 130| 100| 06 250 | 210 E3 |R71MF 3100--3--
015uF| 50| 11.0| 130| 100| 06 250 | 210 E3 |R7IMF 3150--3--
022uF| 60| 120| 13.0| 10.0| 06 250 | 210 E3 |R71MF 3220--3--
010 uF| 50| 11.0| 18.0] 15.0] 0.6 160 | 134 E3 |[R7IMI 3100-0-
015uF| 50| 11.0| 180| 150| 06 160 | 134 E3 [R7IMI 31500~
022uF| 50| 11.0| 180| 150| 06 160 | 134 E3 [R7AMI 3220-0-
033uF| 60| 120| 180| 15.0| 0.6 160 | 134 E3 [R71MI 3330--0-
047uF| 75| 135| 180| 150| 06 160 | 134 E3 |[R7AMI  3470--0-
047uF| 60| 17.5| 180| 15.0| 06 160 | 134 E3 [R71MI 3470--1-
047uF| 90| 125| 180| 150| 06 160 | 134 E3 [R7AMI 3470--2-
068uF| 60| 17.5| 180| 15.0| 0.6 160 | 134 E3 [R71MI 3680--4--
068uF| 85| 145| 180| 150| 06 160 | 134 E3 [R71MI 3680--3-
068 uF| 13.0| 12.0| 18.0| 15.0| 0.8 160 | 134 E3 [R71MI 3680--2-
10uF| 75| 185| 180| 150| 0.8 160 | 134 E3 |[R7AMI 4100--4-M
1.0uF| 100| 16.0| 18.0| 15.0| 0.8 160 | 134 E3 [R71MI 4100--3-
15uF| 11.0] 19.0| 180| 150| 0.8 160 | 134 E3 [R7AMI_4150--3-
022 uF| 60| 150| 265| 225 0.8 100 | 84 E3 |[R7IMN 3220-0-
033uF| 60| 150| 265| 225 08 100 | 84 E3 [R7IMN 3330-0-
047uF| 60| 150| 265 225 0.8 100 | 84 E3 [R7IMN 34700~
068uF| 60| 150| 265 225 0.8 100 | 84 E3 |[R7IMN 36800~
10uF| 70| 160| 265 225 0.8 100 | 84 E3 [R7IMN 4100--3-
15uF| 85| 17.0| 265 225 08 100 | 84 E3 |R7IMN 4150--3-M
15uF| 100| 18.5| 265 225 0.8 100 | 84 E3 [R7IMN 41500~
22uF| 100| 185 265| 225| 08 100 | 84 E3 |R7AMN 4220-4-M
22uF| 11.0| 200 265| 225| 038 100 | 84 E3 |[R71IMN 4220--3-
33uF| 130] 220| 265 225 08 100 | 84 E3 [R7AMN 4330--3-
068 uF| 90| 17.0| 320] 275/ 0.8 80 | 67 E3 |R71MR 36800
10uF| 90| 17.0| 320| 275| 08 80 | 67E3 |R71MR 41000~
15uF| 10| 200| 320| 275/ 0.8 80 | 67E3 |R71MR 41500~
22uF| 130| 220 320| 275| 08 80 | 67E3 |R71MR 42200~
33pF| 140| 280| 320/ 27.5| 08 80 | 67E3 |R71MR 43303
47uF| 180| 330 320| 275| 08 80 | 67E3 |R71MR 44700~
6.8 uF| 220| 37.0| 320/ 27.5| 08 80 | 67 E3 |R71MR 4680--0-
33uF| 11.0] 220 415 37.5] 1.0 60 | 50 E3 [R7IMW4330-0-
47uF| 160 285| 415| 375 1.0 60 | 50 E3 |[R71MW 44700~
6.8uF| 19.0| 320 415| 375 10 60 | 50 E3 |R71MW4680--0--
10.0 uF| 20.0| 400| 415| 37.5| 1.0 60 | 50 E3 |[R71MW 51000~
150 uF| 24.0| 440| 415| 375 10 60 | 50 E3 |[R7IMW5150-0-
22.0 4F| 30.0| 450 | 415| 375 1.0 60 | 50 E3 |R71MW 52200~

Mechanical version and packaging

Internal use

Tolerance: K (x10%); M (£20%)

All dimensions are in mm.

Note:

If the working voltage (V) is lower than the rated voltage

(V) the capacitors may work at higher dv/dt. In this case

the maximum value allowed is obtained multiplyng the above

value (see table dv/dt) with the ratio V_/V.
The pulse characteristics K depends on the voltage wave-
form and in any case it cannot overcome the value given in

the above table.

* Not suitable for across-the-line applications. Please refer to

Interference Suppression Capacitors at page 145.

520Vdc/250Vac* ad Max Max K
'::a‘ed Std dimensions dvidt | (VZus) | Part Number
e B | H | L | p |(mm]| (Vs
0.010uF| 4.0/ 90| 13.0/ 10.0/ 0.6 300 | 312E3 |R71VF 2100--0--
0.015uF| 40| 90| 13.0| 10.0| 0.6 300 | 312E3 |R71VF 2150--0--
0.022uF| 4.0/ 90| 13.0/ 10.0| 0.6 300 | 312E3 |R71VF 2220--0--
0.033uF| 40| 90| 13.0| 10.0| 0.6 300 | 312E3 |R71VF 2330--0--
0.047 uF| 4.0 9.0| 13.0] 10.0| 0.6 300 | 312E3 |R71VF 2470--3--
0.068 uF| 4.0/ 9.0| 13.0| 10.0| 0.6 300 | 312E3 |R71VF 2680--3--
0.10wF| 50| 11.0| 13.0/ 10.0| 06 300 | 312E3 |R71VF 3100--3--
0.15uF| 6.0 12.0| 13.0| 10.0| 06 300 | 312E3 |R71VF 3150--3--
0.10uF| 5.0[ 11.0] 18.0] 15.0] 06 200 | 208 E3 [R71VI 3100--0--
0.15uF| 50| 11.0| 18.0| 15.0| 06 200 | 208 E3 |R71VI 3150--3--
022 uF| 6.0| 12.0| 18.0| 15.0| 06 200 | 208 E3 |R71VI 3220--3--
0.22uF| 6.0| 17.5| 18.0| 15.0| 06 200 | 208 E3 |R71VI 3220--1--
0.33uF| 6.0 17.5| 18.0| 15.0| 06 200 | 208 E3 |R71VI 3330--4--
0.33uF| 75| 13.5| 18.0| 15.0| 06 200 | 208 E3 |R71VI 3330--3--
0.33uF| 9.0/ 125 18.0| 15.0| 06 200 | 208 E3 |R71VI 3330--2--
0.47 uF| 85| 14.5| 18.0| 15.0| 06 200 | 208 E3 |R71VI 3470--3--
0.47 uF| 75| 18.5| 18.0| 15.0| 038 200 | 208 E3 |R71VI 3470--1--
0.47 uF| 13.0| 12.0| 18.0| 15.0| 08 200 | 208 E3 |R71VI 3470--2--
0.68 uF| 10.0| 16.0| 18.0| 15.0| 0.8 200 | 208 E3 |R71VI 3680--3--
1.0uF| 11.0| 19.0| 18.0| 15.0| 0.8 200 | 208 E3 |R71VI 4100--3-M
022 uF| 6.0 15.0| 26.5| 225 038 120 | 125E3 |[R71VN 3220--0-
0.33uF| 6.0| 15.0| 26.5| 225| 08 120 | 125E3 |R71VN 3330--0-
0.47 uF| 6.0| 15.0| 26.5| 225/ 038 120 | 125E3 |[R71VN 3470--3-
0.68 uF| 7.0| 16.0| 26.5| 22.5| 0.8 120 | 125E3 |R71VN 3680--3-
1.0uF| 100/ 18.5| 26.5| 22.5| 0.8 120 | 125E3 |R71VN 4100-3—
1.5uF| 11.0| 20.0| 26.5| 22.5| 0.8 120 | 125E3 |R71VN 4150--3--
22uF| 13.0| 220| 26.5] 225/ 0.8 120 | 125E3 [R71VN 4220--3—
0.68 uF| 9.0] 17.0] 32.0] 275 038 100 | 104 E3 [R71VR 3680--0-
1.0uF| 90| 17.0| 32.0| 27.5| 0.8 100 | 104 E3 |R71VR 4100--3--
1.0pF| 11.0| 20.0| 32.0| 27.5| 0.8 100 | 104 E3 |[R71VR 4100--0--
1.5uF| 11.0] 20.0| 32.0| 27.5| 0.8 100 | 104 E3 |R71VR 4150--0--
22uF| 13.0| 250| 32.0| 275 08 100 | 104 E3 |R71VR 4220--3-
22uF| 14.0| 28.0| 320/ 275 0.8 100 | 104 E3 |R71VR 4220--0--
3.3uF| 14.0| 28.0| 320/ 275 08 100 | 104 E3 |R71VR 4330--3-
3.3 uF| 18.0| 33.0| 320/ 275/ 0.8 100 | 104 E3 |R71VR 4330--0--
4.7 uF| 18.0| 33.0| 32.0| 275| 08 100 | 104 E3 |[R71VR 4470--3-
47 uF| 220 37.0| 320/ 275 08 100 | 104 E3 |R71VR 4470--0--
6.8 uF| 22.0| 37.0| 32.0| 27.5| 0.8 100 | 104 E3 |R71VR 4680--3--
22uF| 11.0] 22.0| 41.5] 375 1.0 70 73 E3 [R71VW 4220--0--
3.3uF| 13.0| 24.0| 415 375 1.0 70 73 E3 |R71VW 4330--3--
33uF| 16.0| 285| 415/ 375 1.0 70 73 E3 |R71VW 4330--0--
4.7 uF| 16.0| 285| 415| 375/ 1.0 70 73 E3 |R71VW 4470--0--
6.8 uF| 19.0| 32.0| 41.5 375 1.0 70 73 E3 |R71VW 4680--3--
6.8 uF| 20.0| 40.0| 415 37.5| 1.0 70 73 E3 |R71VW 4680--0--
10.0 uF| 20.0| 40.0| 41.5| 37.5| 1.0 70 73 E3 |R71VW 5100--3--
10.0 uF| 24.0| 44.0| 41.5| 37.5| 1.0 70 73 E3 |R71VW 5100--0--
15.0 uF| 24.0| 44.0| 41.5| 37.5| 1.0 70 73 E3 |R71VW 5150--3--
15.0 uF| 30.0| 45.0| 41.5| 37.5| 1.0 70 73 E3 |R71VW 5150--0--
22.0uF| 30.0| 45.0| 41.5| 37.5| 1.0 70 73 E3 |R71VW 5220--0--
Mechanical version and packaging ‘ ‘
Internal use
Tolerance: K (210%); M (£20%)
Table 1
Standard Lead Taping style Ordering
packaging style | length | P, Fig. Pitch code
(mm) | (No.) | (mm) (Digit 10 to
11)
(mm)
AMMO-PACK 12.70 2 10.0/15.0 DQ
AMMO-PACK 19.05 3 22.5 DQ
REEL @ 355mm 12.70 2 10.0/15.0 GY
REEL & 500mm 12.70 2 10.0/15.0 CK
REEL @ 500mm 19.05 3 22.5/27.5 CK
Loose, short leads 42 AA
Loose, long leads | 30% 40
(p=15mm) 25*21 50

Note: Ammo-pack is the preferred packaging for taped

version
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R71

MKP Series
METALLIZED POLYPROPYLENE FILM
CAPACITOR
PRODUCT CODE: R71
630Vdc/275Vac* 2d Max | Max K, 1000Vdc/275Vac* ad Max | Max K,
I;aat:d Std dimensions dv/dt Part Number Rcaat:d Std dimensions dv/dt Part Number
B H L p | (mm) | (Vus) | (Vus) B H L p | (mm) | (Vius) | (VZus)
0.010uF| 40| 90| 13.0/ 10.0| 06 400 | 504 E3 |[R71PF 2100--3-- 0.22 uF 9.0/ 17.0| 320/ 275 0.8 | 180 | 360E3 |R71QR3220--0--
0.015uF| 40| 90| 130/ 100 06 400 | 504 E3 |R71PF 2150--3-- 0.27 uF 9.0/ 17.0| 32.0| 275 08 | 180 | 360E3 |R71QR3270--0--
0.022uF| 4.0| 9.0| 13.0/ 100/ 06 400 | 504 E3 |R71PF 2220--3-- 0.33 uF 9.0/ 17.0| 32.0| 275/ 08 | 180 | 360E3 |R71QR3330--1--
0.033uF| 50| 11.0| 13.0| 100/ 0.6 400 | 504 E3 |R71PF 2330--0-- 0.33 uF 11.0| 20.0| 32.0| 275 08| 180 | 360E3 |R71QR3330--0—
0.047 yF| 5.0 | 11.0| 13.0/ 100/ 06 400 | 504 E3 |R71PF 2470--3-- 0.39 uF 9.0/ 17.0/ 320/ 275 08 | 180 | 360E3 |R71QR3390--1--
0.068 uF| 6.0 | 120| 13.0| 100/ 0.6 400 | 504 E3 |R71PF 2680--3-- 0.39 uF 11.0| 20.0| 32.0| 275 08| 180 | 360E3 |R71QR3390--0-
01uF| 6.0] 12.0| 13.0] 10.0 0.6 400 | 504 E3 |[R71PF 3100--3-M 0.47 uF 9.0/ 17.0/ 32.0| 275 0.8 180 360 E3 |R71QR3470--1--
0.010uF| 5.0 11.0] 18.0[ 150[ 0.6 250 | 315E3 [R71PI 2100--0-- 0.47 uF 13.0| 22.0| 32.0| 275/ 08| 180 | 360E3 |R71QR3470--0--
0.015uF| 5.0 | 11.0| 18.0] 150, 0.6 250 | 315E3 |R71PI 2150--0-- 0.56 uF 9.0/ 17.0| 32.0| 275/ 08| 180 360 E3 |R71QR3560--1--
0.022uF| 50| 11.0| 18.0| 150/ 0.6 250 | 315E3 |R71PI 2220--0-- 0.56 uF 13.0| 22.0| 320/ 275 08| 180 | 360E3 |R71QR3560--0--
0.033uF| 50| 11.0| 18.0| 150/ 06 250 | 315E3 |R71PI 2330--0-- 0.68 uF 11.0| 20.0| 320/ 275 08| 180 | 360E3 |R71QR3680--1--
0.047 yF| 50| 11.0| 18.0| 150/ 0.6 250 | 315E3 |R71PI 2470--0-- 0.68 uF 14.0| 28.0| 320/ 275 08| 180 | 360E3 |R71QR3680--0--
0.068 uF| 5.0 | 11.0| 18.0] 15.0/ 0.6 250 | 315E3 |R71PI 2680--0-- 0.82 uF 11.0| 20.0| 320/ 275/ 0.8 | 180 360 E3 |R71QR3820--1--
0.10puF| 50| 11.0| 18.0| 150 06 250 | 315E3 |[R71PI 3100--3-- 0.82 uF 14.0| 28.0| 320/ 275 08| 180 | 360E3 |R71QR3820--0--
0.15uF| 6.0 | 12.0| 18.0/ 15.0| 0.6 250 | 315E3 |R71Pl 3150--3-- 1.0 uF 13.0| 22.0| 320/ 275 0.8 | 180 | 360E3 |R71QR4100--1--
0.15uF| 6.0 | 17.5| 18.0| 150/ 06 250 | 315E3 |R71PI 3150--4-- 1.0 uF 18.0| 33.0| 320| 275/ 08| 180 | 360E3 |R71QR4100--0--
022uF| 75| 135| 18.0/ 150 0.6 250 | 315E3 [R71Pl 3220--3-- 1.2 uF 13.0| 25.0| 320/ 275/ 0.8 | 180 | 360E3 |R71QR4120--1--
022 uF| 6.0 17.5| 18.0| 150/ 06 250 | 315E3 |R71PI 3220--1-- 1.2 uF 18.0| 33.0| 320/ 275 08| 180 | 360E3 |R71QR4120-0--
022uF| 9.0 125| 18.0| 150 06 250 | 315E3 |R71PI 3220--2-- 15 uF 14.0| 28.0| 320/ 275/ 0.8 | 180 | 360E3 |R71QR4150--1--
0.33uF| 85| 14.5| 180| 150/ 06 250 | 315E3 |R71PI 3330--3-- 1.5 uF 18.0| 33.0| 320/ 275 08| 180 | 360E3 |R71QR4150-0--
0.33uF| 75| 185| 18.0/ 15.0| 0.8 250 | 315E3 [R71Pl 3330--1-- 1.8 uF 14.0| 28.0| 320/ 275/ 0.8 | 180 | 360E3 |R71QR4180--1--
0.33uF| 90| 125| 180| 150/ 06 250 | 315E3 |R71PI 3330--4-M 1.8 uF 220| 37.0| 320/ 275 08| 180 | 360E3 |R71QR4180--0--
0.33uF| 13.0 | 12.0| 18.0/ 15.0| 0.8 250 | 315E3 [R71Pl 3330--2-- 2.2 uF 18.0| 33.0| 320/ 275 0.8 | 180 | 360E3 |R71QR4220--1--
047 uF| 75| 185| 180| 150/ 08 250 | 315E3 |[R71PI 3470-4-M| | 2.2 uF 220| 37.0| 320/ 275 08| 180 | 360E3 |R71QR4220--0--
0.47 uF| 10.0 | 16.0| 18.0/ 15.0| 0.8 250 | 315E3 |[R71Pl 3470-3-M| | 2.7 uF 18.0| 33.0| 320/ 275/ 08| 180 | 360E3 |R71QR4270--1--
0.68 uF| 11.0 | 19.0| 18.0| 150/ 0.8 250 | 315E3 |R71PI 3680--3-M 3.3 uF 220| 37.0| 320/ 275 08| 180 | 360E3 |R71QR4330--1--
0.15uF| 6.0 15.0| 265 225 0.8 160 | 202 E3 [R71PN 3150--0-- 3.9 uF 220| 37.0] 320/ 275 08| 180 | 360E3 |R71QRA390-1--
022 uF| 6.0| 15.0| 26.5| 225/ 08 160 | 202 E3 |[R71PN 3220--0-- 0.68 uF 11.0] 22.0] 415] 375] 1.0 [ 150 | 300E3 |R71QW3680--0—
0.33uF| 6.0 | 15.0| 26.5| 225/ 08 160 | 202 E3 |[R71PN 3330--3-- 0.82 uF 13.0| 24.0| 415 375/ 1.0 | 150 | 300E3 |R71QW3820--0—
047 uF| 7.0| 16.0| 26.5| 225/ 08 160 | 202 E3 |[R71PN 3470--3-- 1.0 uF 11.0| 22.0| 415 375 10| 150 | 300E3 |[R71QW4100-—-1-
0.68 uF| 10.0 | 18.5| 26.5| 225/ 08 160 | 202 E3 |[R71PN 3680--3-- 1.0 uF 13.0| 24.0| 415 375/ 1.0 | 150 | 300E3 |R71QW4100--0—
1.0 uF| 10.0 | 18.5| 26.5| 225/ 0.8 160 | 202 E3 |[R71PN 4100--4-M 1.2 uF 11.0| 22.0| 415| 375 10| 150 | 300E3 |R71QWA4120--1-
1.0uF| 11.0 | 20.0| 26.5| 225/ 0.8 160 | 202 E3 |R71PN 4100--3-- 1.2 uF 16.0| 28.5| 415 375/ 1.0 | 150 | 300E3 |R71QW4120--0—
0.68uF| 90| 17.0| 320 275] 08 115 | 145E3 |[R71PR 3680--0- 1.5 uF 11.0| 22.0| 415 375 1.0 | 150 | 300E3 |R71QW4150--1-
10uF| 11.0 | 20.0| 32.0| 275/ 08 115 | 145E3 |R71PR 4100--0-- 1.5 uF 16.0| 28.5| 415 375/ 1.0 | 150 | 300E3 |R71QW4150--0—
1.5uF| 13.0 | 22.0| 32.0| 275| 08 115 | 145E3 |R71PR 4150--0-- 1.8 uF 13.0| 24.0| 415| 375/ 1.0 | 150 | 300E3 |R71QW4180--1-
22uF| 140 | 280| 320/ 275/ 0.8 115 | 145E3 |R71PR 4220--0-- 1.8 uF 19.0| 32.0| 415 375/ 1.0 | 150 | 300E3 |R71QW4180--0—
33uF| 180 | 33.0| 320/ 275/ 08 115 | 145E3 |R71PR 4330--0-- 2.2 uF 16.0| 285| 41.5| 375 1.0 | 120 | 240E3 |R71QW4220--1-
47 uF| 220 | 37.0| 32.0/ 275/ 0.8 115 | 145E3 |R71PR 4470--0-- 2.2 uF 19.0| 32.0| 415 375/ 1.0 | 120 | 240E3 |R71QW4220--0—
15uF| 11.0 | 22.0| 415] 375] 1.0 80 | 100 E3 [R71PW 4150--0-- 2.7 uF 16.0| 285| 41.5| 375 1.0 | 120 | 240E3 |R71QW4270--1-
22uF| 130 | 240| 415 375/ 1.0 80 | 100 E3 |R71PW 4220--0-- 2.7 uF 20.0| 40.0| 41.5| 375 1.0 | 120 | 240E3 |R71QW4270--0--
33uF| 16.0 | 285| 415 375 1.0 80 | 100 E3 |R71PW 4330--0-- 3.3 uF 19.0| 32.0| 41.5| 375 1.0 | 120 | 240E3 |R71QW4330--1-
47uF| 19.0 | 320| 415 375/ 1.0 80 | 100 E3 |R71PW 4470--0-- 3.3 uF 24.0| 44.0| 415 375/ 10| 120 | 240E3 |R71QW4330--0--
6.8 uF| 20.0 | 40.0| 415 375 1.0 80 | 100 E3 |R71PW 4680--0-- 3.9 uF 19.0| 32.0| 415| 375 1.0 | 120 | 240E3 |R71QW4390--1-
10.0 uF| 24.0 | 44.0| 415 375 1.0 80 | 100 E3 |R71PW 5100--0-- 3.9 uF 24.0| 44.0| 415 375/ 10| 120 | 240E3 |R71QW4390--0--
15.0 uF| 30.0 | 45.0| 415 375 1.0 80 | 100 E3 |R71PW 5150--0-- 4.7 uF 20.0| 40.0| 415 375 10| 80 160 E3 |R71QW4470--1-
4.7 uF 24.0| 44.0| 415 375/ 10| 80 160 E3 |R71QW4470--0--
Mechanical version and packaging (table 1) 5.6 uF 20.0| 40.0| 41.5| 37.5| 1.0 80 160 E3 |R71QW4560--1--
Internal use 5.6 uF 30.0| 45.0| 41.5| 375/ 10| 80 160 E3 |R71QW4560--0--
Tolerance: K (£10%); M (£20%) 6.8 uF 240 44.0| 415| 375 10| 80 160 E3 |R71QW4680--1-
. ) . 8.2 uF 24.0| 44.0| 415 375/ 10| 80 160 E3 |R71QW4820--1--
All dimensions are in mm. 10.0 uF 30.0| 45.0| 415| 375| 1.0 | 80 | 160 E3 |R71QW5100--1--
Note: If the working voltage (V) is lower than the rated voltage :\/I?cha?lcal version and packaging (Table1)
; ; ; nternal use
(V). the capacitors may work at higher dv/dt. In this case Tolerance- J (£5%); K (£10%) M (£20%)

the maximum value allowed is obtained multiplyng the
above value (see table dv/dt) with the ratio V_/V.

The pulse characteristics K, depends on the voltage wave-
form and in any case it cannot overcome the value given
in the above table.

* Not suitable for across-the-line applications. Please refer
to Interference Suppression Capacitors at page 145.
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MAX. VOLTAGE (Vr.m.s.) VERSUS FREQUENCY (sinusoidal wave-form / Th < 40°C)

420Vdc / 220Vac
Vrms [V]
1000
N A N
NN NN
h\N NN \\ ™
100 Y ~
\\\ \\\ AN
AN AN
N AN
N N N
\,‘>< \\\ I \\ \\\
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N N
10 == 0015 uF p=10 NN ™ \\\ \\ N
=01 uF p=15 N o
[— 047 uF p=15 NN
1 WF p=22.5 ANAN N
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0,1 1 fkHz] 10 100 1000
630Vdc / 275Vac
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100 \ NN DN
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10 | 0022 p=10 N N N
= 0.068 uF p=15 SN A N
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[ 47 uF p=27.5 N
6.8 WF p=37.5 N N
L N\ N
0,1 1 flkHz] 10 100 1000

Note: p (pitch) in mm.

METALLIZED POLYPROPYLENE FILM

CAPACITOR
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R71

MKP Series

520Vdc / 250Vac
Vrms [V]
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N
N INONDY
100 \§ RN
‘\ \\ ;Y/\ N
) e
p: N
B NN
DX WO N
NN
\ N
| 0,033 yF p=10 & \\\ A
10 =022 uF p=15 = S
[£047 uF p=225 N -
—1 uF p=225 AN \\‘
|47 yF p=275 N N
|_15 WF p=375 N ™
\ \\
L N\
0,1 1 flkHz] 10 100 1000
1000Vdc / 275Vac
Vrms [V]
1000
~N
N
N
100 N
N ’\\
AN
N
N
N
A
\\
10 N 18
—1pF p=27,5 BN e
[—14,7uF p=375 A\
[ |6.8puF p=37.5 NN
\\\ ¥
1 N \\
0.1 1 flkHz] 10 100 1000
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R71

MKP Series
METALLIZED POLYPROPYLENE FILM
CAPACITOR

MAX. CURRENT (Ir.m.s.) VERSUS FREQUENCY (sinusoidal wave-form / Th < 40°C)

420Vdc / 220Vac 520Vdc / 250Vac
Irms [A] Irms [A]
100 100
0 | o [ MERAN
A —— — v aniii = - — =
SIS ] ] 7< e i
] e RSy
1 s o~ % Sedls
P S X A
0.015 yF p=10 {44 7 0.033 yF p=10
0 /1 A 01 pF p=15 /// Y 0.22 5F §=15 M
, e o1 2 s
6.8 pF p=27.5 A = 47 :jF 5;27.'5 i
. 15 pF p=37.5\ 11 1| r 15 uF p=37.51]
5 11 ]
0,01 | R
0,1 1 flkHz] 10 100 1000 0,01 ‘
0,1 1 flkHz] 10 100 1000
630Vdc / 275Vac 1000Vdc / 275Vac
Irms [A] Irms [A]
100 100
10 10 m——;
2 = === ‘% // i =
,/ < =TT pr pd
; 7/ e < ) —T 11 . /// A
X 7
A i
P P A T [1] 7 1uF p=27,5
0.022 yF p=10 _
Ve % 0.068 uF p=15 ||| :’7pFFp=3377'55
0,1 033 uF p=225 0,1 S
Z 1 WF p=2257
47 pF p=27.5 14
/ ~ o 6.8 pF p=37.511
A [
0,01 ! 0,01
0,1 1 flkHz] 10 100 1000 0.1 1 flkHz] 4o 100 1000

Note: p (pitch) in mm.
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I L | \B Il
T
Loose —1
p+0.4 H @ d
Fig. 1 Fig. 2
Taped
[15<p=<275 ]| p=375 |

All dimensions are in mm

PRODUCT CODE SYSTEM

The part number, comprising 14 digits, is formed as follows:
12 3 4 5 6 7 8 9 10 11 12 13 14
JUEiN N HE

Digit1to 3  Series code.

Digit 4 d.c. rated voltage:
for 1 section
E = 100V G= 160V I = 250V
M= 400V
for 2 sections
P = 630V Q= 1000V R= 1250V
T =1600V U= 2000V

Digit 5 Pitch:
| = 15 mm; N=22.5mm;

R=27.5mm; W= 37.5mm.

Digit6to 9  Digits 7 - 8 - 9 indicate the first three digits of
Capacitance value and the 6th digit indicates
the number of zeros that must be added to
obtain the Rated Capacitance in pF.

Digit 10 to 11 Mechanical version and/or packaging (table 1)

Digit 12 Identifies the dimensions and electrical
characteristics.

Digit 13 Internal use.

Digit 14 Capacitance tolerance:

H=2.5% (*); J=5%; K=10%

(*) Only for 2 sections.

R73

KP Series
FILM-FOIL POLYPROPYLENE CAPACITOR
HIGH CURRENT APPLICATIONS
Typical applications: deflection circuits in TV-sets (fly-back
tuning), switching spikes suppression in SMPS, SNUBBER
and SCR commutating circuits, switching circuit in electronic
ballasts, applications with high voltage and very high current.

PRODUCT CODE: R73
PLEASE USE SERIES R76 OR R77 INSTEAD

Pitch | Box thickness Maximum dimensions (mm)

(mm) (mm) B max H max L max
15.0 <7.5 B +0.2 H +0.1 L+0.3
15.0 7.5 B +0.2 H +0.1 L+0.5
22.5 All B +0.2 H +0.1 L+0.3
27.5 All B +0.2 H+0.1 L+0.3
37.5 All B +0.3 H +0.1 L+0.3

GENERAL TECHNICAL DATA
Dielectric: polypropylene film.

Plates: metal foil for 1 section.
metal foil + metallized film for 2 sections.

Winding: non-inductive type.

Leads: tinned wire.

Protection:plastic case, thermosetting resin filled.
Box material is solvent resistant and flame
retardant according to UL94 V0.

Marking: capacitance, tolerance, D.C. rated voltage,

manufacturer’s logo, series (R73), dielectric
code (KP), manufacturing date code.

Climatic category: 55/105/56 IEC 60068-1
Operating temperature range: -55 to +105°C
Related documents: IEC 60384-13

Table 1 (for more detailed information, please refer to page 14.)

Standargt;)lzckaglng I:ﬁg?h Taping style Ordering code
() Rh (,F\l'g_-) Fn;‘;r; (Digit 10 to 11)
AMMO-PACK 12.70 1 15.0 DQ
AMMO-PACK 19.05 2 22.5 DQ
REEL @ 355mm 12.70 1 15.0 GY
REEL @ 500mm 12.70 1 15.0 CK
REEL @ 500mm 19.05 2 22.5/275 CK
Loose, short leads 42 SE
Loose, long leads 30 40
Loose, long leads 25+ 50

Note: Ammo-pack is the preferred packaging for taped version.
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R73

KP Series
FILM-FOIL POLYPROPYLENE CAPACITOR
HIGH CURRENT APPLICATIONS

PRODUCT CODE: R73

polypropylene

film dielectric

metal foil

1 section

(100-160-250-400Vdc)

All dimensions are in mm.
Note: If the working voltage (V) is lower than the rated
voltage (V,), the capacitor may work at higher dv/dt.
In this case the maximum value allowed is obtained
multiplying the above value (see table dv/dt) with
the ratio V, /V. The pulse characteristic K, depends

on the voltage wave-form and in any case it cannot

overcome the value given in the above table.
The dv/dt test is carried out at 2 times the above

Cap. | Sddmensons | dva | MaxK,| Part Number
B H L p (Vlus) | (V?us)
0.047 pF| 5.0 {11.0 | 18.0(15.0| 2400 |0.48 E6 | R73El 2470--0--
0.068 pF| 6.0 |12.0 [18.0|15.0| 2400 |0.48 E6 | R73El 2680--0--
0.10 uF| 7.5(135|18.0(15.0| 2400 |0.48E6 | R73El 3100--0--
0.15 pF|10.0 |16.0 | 18.0| 15.0| 2400 |0.48 E6 | R73El 3150--0--
Cap. | Stddmensions | dviat | MaxK,| PartNumber
B H L p (Vlus) | (V?us)
0.033 pF| 5.0/11.0 | 18.0| 15.0| 3000 |0.96 E6 | R73GI 2330--0--
0.047 pF| 6.0|12.0 | 18.0| 15.0| 3000 |0.96 E6 | R73GI 2470--0--
0.068 pF| 7.5|13.5|18.0|15.0| 3000 |0.96 E6 | R73GI 2680--0--
0.10 pF|10.0|16.0 | 18.0| 15.0| 3000 |0.96 E6 | R73GI 3100--0--
Cap. | Sdmencions | dviae | MaxK,| Part Number
B H L p (Vlus) | (V?/ps)
0.015 pF| 5.0 {11.0 |18.0|15.0| 4800 |24E6 | R73Il 2150--0--
0.022 pF| 6.0 (12.0 | 18.0| 15.0| 4800 | 2.4E6 | R73ll 2220--0--
0.033 uF| 7.5|135|18.0(15.0| 4800 |24E6 | R73Il 2330--0--
0.047 upF |10.0 |16.0 | 18.0| 15.0| 4800 | 2.4 E6 | R73ll 2470--0--
Cap. | ‘Stdmensions | dviae | MaxK, | PartNumber
B H L p (Vlus) | (V?ps)
0.010 pF| 5.0 {11.0 | 18.0| 15.0| 6000 | 4.8 E6 | R73MI 2100--0-
0.015 pF| 6.0 (12.0 [18.0| 15.0| 6000 | 4.8 E6 | R73MI 2150--0--
0.022 pF| 75(13.5|18.0| 15.0| 6000 | 4.8E6 | R73MI 2220--0-
0.033 pF| 85 |14.5 [18.0| 15.0| 6000 | 4.8E6 | R73MI 2330--0--
0.047 pF|10.0 |[16.0 | 18.0| 15.0| 6000 | 4.8 E6 | R73MI 2470--0-

values.
*Not suitable for across-the-line applications. Please refer to
Interference Suppression Capacitors (page 145).

Mechanical version and packaging (Table1)

Internal use

Tolerance: J (x5%); K (£10%)
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R73

KP Series
FILM-FOIL POLYPROPYLENE CAPACITOR
HIGH CURRENT APPLICATIONS

PRODUCT CODE: R73

A single sided metallized
polypropylene film

metal foit— | Eﬂyﬁ{(ﬁ‘;ﬁ'ﬁﬂe
2 sections
(630Vdc)
Rated 630Vdc / 300Vac* Max | Max K| Part Number Rated 630Vdc / 300Vac* Max | Max K, Part Number
Cap. Std dimensions dv/dt Cap. Std dimensions dv/dt
B|H | L | p | (Vs | (Vs B|H | L | p | (Vs | (vaps)

0.010 pF | 5.0(11.0 [18.0| 15.0/ 11000 | 14.0 E6 | R73PI 2100--0-- 0.22 pF | 11.0(22.0 |41.5| 37.5| 3000 | 3.8 E6 | R73PW3220--0--
0.012 uF | 5.011.0 |18.0| 15.0/ 11000 | 14.0 E6 | R73PI 2120--0-- | |0.27 puF | 11.0|22.0 |41.5| 37.5| 3000 | 3.8 E6 | R73PW3270--0--
0.015 wF | 6.0(12.0 | 18.0| 15.0| 11000 | 14.0 E6 | R73PI 2150--0-- | |0.33 uF | 11.0{22.0 |41.5| 37.5| 3000 | 3.8 E6 | R73PW3330--1--
0.018 pF | 6.0(12.0 | 18.0| 15.0/, 11000 | 14.0 E6 | R73PI 2180--0-- 0.33 pF | 13.0(24.0 [41.5| 37.5| 3000 | 3.8 E6 | R73PW3330--0--
0.022 pF | 7.5(13.5 [18.0 | 15.0/ 11000 | 14.0 E6 | R73PI 2220--0-- 0.39 upF |13.0(24.0 (415 | 37.5| 3000 | 3.8E6 | R73PW3390--0--
0.027 pF | 7.5(13.5 [18.0 | 15.0/ 11000 | 14.0 E6 | R73PI 2270--0-- 0.47 pF | 13.0(24.0 |41.5| 37.5| 3000 | 3.8 E6 | R73PW3470--1--
0.033 pF | 85(14.5 | 18.0 | 15.0/ 11000 | 14.0 E6 | R73PI 2330--0-- 0.47 pF |16.0(28.5 |41.5| 37.5| 3000 | 3.8 E6 | R73PW3470--0--
0.039 pF [ 10.0(16.0 | 18.0| 15.0/ 11000 | 14.0 E6 | R73PI 2390--0-- 0.56 pF | 16.0(28.5 [41.5| 37.5| 3000 | 3.8 E6 | R73PW3560--0--
0.047 pF [ 10.0(16.0 | 18.0| 15.0/ 11000 | 14.0 E6 | R73PI 2470--0-- 0.68 upF | 16.0(28.5 [41.5| 37.5| 3000 | 3.8 E6 | R73PW3680--0--
0.039 pF | 6.0(15.0 [26.5| 22.5| 11000 | 14.0 E6 | R73PN 2390--0-- 0.82 pF [19.0(32.0 |41.5| 37.5| 3000 | 3.8 E6 | R73PW3820--0--
0.047 pF | 7.0(16.0 | 26.5| 22.5| 11000 | 14.0 E6 | R73PN 2470--0-- 1.0 uF | 20.040.0 | 41.5| 37.5] 3000 | 3.8 E6 | R73PW4100--0--
0.056 pF | 7.0(16.0 [ 26.5| 22.5| 11000 | 14.0 E6 | R73PN 2560--0-- 1.2 uF | 20.0|40.0 |41.5| 37.5] 3000 | 3.8 E6 | R73PW4120--0--
0.068 pF | 85(17.0 | 26.5| 22.5| 11000 | 14.0 E6 | R73PN 2680--0-- 1.5 uF | 24.0 |44.0 |41.5| 37.5/ 3000 | 3.8 E6 | R73PW4150--0--
0.082 pF | 10.0{18.5 | 26.5| 22.5| 11000 | 14.0 E6 | R73PN 2820--0-- 1.8 uF | 30.0(45.0 |41.5| 37.5| 3000 | 3.8 E6 | R73PW4180--0--
0.10 pF |10.0(18.5 | 26.5| 22.5| 11000 | 14.0 E6 | R73PN 3100--0-- 22 uF [ 30.045.0 |41.5| 37.5] 3000 | 3.8 E6 | R73PW4220--0--
0107 uFT) 9011707320 727.5) TH1000 4.0 B0 R7SPR3100=0=11 1o chanical version and packaging (Table1)

0.12 pF | 9.0(17.0 | 32.0| 27.5| 11000 | 14.0 E6 | R73PR 3120--0-- Internal use

Tolerance: J (£5%); K (x10%);

0.15 pF | 11.0(20.0 | 32.0 | 27.5| 11000 | 14.0 E6 | R73PR 3150--0--
0.18 pF | 11.0(20.0 [ 32.0 | 27.5| 11000 | 14.0 E6 | R73PR 3180--1--
0.18 pF | 13.0(22.0 [ 32.0 | 27.5| 11000 | 14.0 E6 | R73PR 3180--0--
0.22 pF | 13.0(22.0 |[32.0 | 27.5| 11000 | 14.0 E6 | R73PR 3220--0--
0.27 pF [13.0(25.0 |32.0| 27.5| 11000 | 14.0 E6 | R73PR 3270--1--
0.33 upF |14.0(28.0 |32.0 | 27.5| 11000 | 14.0 E6 | R73PR 3330--0--
0.39 pF | 14.0(28.0 [32.0 | 27.5| 11000 | 14.0 E6 | R73PR 3390--1--
0.39 pF |18.0(33.0 [32.0 | 27.5| 11000 | 14.0 E6 | R73PR 3390--0--
047 