INTRODUCTION TO FILM CAPACITORS

Film capacitors can be divided into three basic construction types: film/foil capacitors, metalized film
capacitors, and mixed technology capacitors.

FILM/FOIL CAPACITORS

Film/foil capacitors consist of two metd foil eectrodes made of duminum foil separated by a piece of
plastic film. The plastic film can be polyester, polyprapylene or poly carbonate. There are other types of
plastic films but these films are used in specidized gpplications.

Thethickness of theplastic film typicaly ranges from 2 umto 20 um, while the aluminum foil thicknesses
rangefrom5 pumto 9 um.

A film/foil capacitor is made by dternatingtwo pieces of duminum foil with two layers of plastic film.
These interleaved | ay ers are wound around aspindle in amanner that preventsthe metd lay ers from
touching. Film/foil capacitors can be wound in two different way s — inductive (insert tab) and non-inductive

(extended foil).

Inductive film/foil

Inductively wound capacitors have the duminum foils centered between the lay ers of film. Connection to
thefoils is accomplished by insertingthe wires against the foils duringwinding. Thelocation of thelead
wires on the foils determines the amount of inductance for the capacitor.

Non-inductive capacitors are wound in asimilar manner to inductive capacitors except thefoils are oriented
so that one side of each foil extends beyond thefilm as illustrated below.

Connections to each eectrode is accomplished by first connecting the foil extensions together with ameta
end spray and then weldinga lead wireto the metd spray. Theinductance of the capacitor is determined by
thewidth of the film.

End Spray > < End Spray

Ran-induclive NimTol



INTRODUCTION TO FILM CAPACITORS - Cort’d

Film/foil capacitorsin generd are characterized by high insul aion resistance, good capacitance stability, low
losses even a high frequencies, and high pulse handling capabilities.

Inductive capacitors are characterized by low cost, smal lead spacing, lower operating frequency range and
lower operating temperature range.

Non-inductive capacitors are characterized by wide operatingtemperature range, high pulse current rating,
and wide operating frequency range.

METALLIZED FILM CAPACITORS

M aadlized film cagpacitors differ from film/foil capacitors in the sense that the duminum foils are replaced
by alayer of metd vacuum deposited onto thefilmitself. The metd layer istypicaly auminum or zinc that
is extremely thinin therange of .02 umto .05um. It is sothin that y ou could seethrugh when asingle layer
of metdlized filmis held up against alight.

The advantage of these capacitors is their reduced physicd size and ther self healingproperty. The
capacitors are produced by winding the capacitor in the same manner anon-inductive cgpacitor iswound as
shown below.

Extended Metalllzed Fibm

M aadlized film capacitors are char acterized by smal size, wide operating frequency range, low losses, low
to medium pulse handling capabilities and self-heding.

MIXED TECHNOLOGY

M ixed technology capacitorsis acombination of ether film/foil, and metdlized film capacitor types.
Normaly these are high voltage capacitors with interna series connections, as illustrated below.

M ixed technology capacitors have the characteristics of both capacitor types, such as high pulse carrying
capabilities and sdf-healing properties.
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Double-sided metallized electrodes with internal series
connections

Extended foil electrodes and metallized film with
intermal series connections

SELFHEALING

The sdlf-hedling property is exclusiveto capacitors with metalized films and is their singe biggest
advantage over film/foil capacitors.

Sf-hedingis aphenomenon where in the event the electrodes are exposed to each other instead of the

capacitor shorting, the capacitor repairsitsdf. This reparing of the capacitor is dueto the thinness of the
foils used.

In afilm/foil capacitor when thefoils are exposed to each other, the foils would touch and short together
rendering the capacitor useless.
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When acapacitor with metalized films has the foils exposed to each other, they aso will touch each other,
but here the combination of thefoil’ s thinness and the high energy density a the fault area causes thefoilsto
vaporize and the capacitor gays in operation.

During self-hedingonly afraction of the energy stored in the capacitor is dissipated with the sef-heding
lasting | ess than 10 ps.
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