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Abstract:
Electric vehicles are in widespread use. Hybrid cars are now a common sight
on our roads as people look to find more environmentally-friendly forms of
personal transport, and there are many other commercial and public electric
vehicles, such as trains, trams, buses and industrial trucks and equipment in
everyday use. The electronic systems and components that have enabled the
realisation of such a wide variety of electric vehicles have all experienced a
major evolution, including the DC link power capacitor.
The purpose of capacitors in electric vehicles is to prevent ripple currents
from reaching back to the power source, and to smooth out DC bus voltage
variations. Capacitors are also used to protect semiconductors – originally
thyristors, but now IGBTs. Metallised film has become the capacitor
technology of choice for electric vehicle and other medium and high power
applications; this article explains why using worked examples.
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DC link filter: high current and capacitance
value design
In an electric car or fork lift truck where energy
is supplied by batteries the capacitor will be
used as for decoupling. Film capacitors are
particularly well suited for this use, since the
main criteria for DC link application is the
device’s RMS current withstanding capability.
If we take the following typical electric car data:
Working voltage: 120Vdc
Ripple voltage (Uripple ) allowed: 4Vrms
RMS current (Irms): 80Arms @ 20kHz
The minimum capacitance value will be
determined from the equation:
C = Irms/(Uripple x 2πf) = 159µF

Figure 1: DC link voltage wave form
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The first electric vehicle applications used
thyristor technology, but subsequently many
applications are now based around IGBTs. DC
link capacitor development has had to match
the evolutions in semiconductor technology not
only electrically, but also mechanically to
deliver the lowest parasitic inductance. AVX
offers several families of film capacitors
designed to operate optimally with both
thyristors and IGBTs.
As an example of the success AVX has
enjoyed with its power film capacitor families,
products supplied by the company helped
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