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Boost converter

The boost converter converts an input voltage to a higher output voltage. The boost

converter isalso called a step-up converter.
Boost converters are used in battery powered devices, where the electronic circuit requires a

higher operating voltage than the battery can supply, e.g. notebooks, mobile phones and
camera-flashes.
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Figure 1.2.1: Boost converter
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Figure 1.2.1 shows the basic circuit diagram of the boost converter. The transistor T operates
asaswitch, which isturned on and off by a pul se-width-modulated control voltage Vcon: -
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Figure 1.2.2: voltages and currents of the boost converter

In the following analysisit will be assumed that the conducting voltage drop of the transistor
and the diode is zero.

During the on-time of the transistor, the voltage across L isequal to Vi, and the current I
increases linearly. When the transistor is turned off, the current 1 flows through the diode
and charges the output capacitor.

The function of the boost converter can also be described in terms of energy balance. During
the on-time of the transistor the inductance is charged with energy and during the off-time of
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the transistor this energy is transfered from the inductor through the diode to the output
capacitor.

If the transistor switch is notrimed on and off by the clodke output capacitarharges vii
andD to the leveVo: = Vin. When the transistor is switch#te output voltage will increase
to higher levels than the input voltage.

As with the buck converter (see chapter 1.1: "buck conver@isontinous and@¢ontinous
mode is dependenin whether the inductor currel  (reduces t@eroduring the off-time of
the transistar

With the help of Faraday's Lathe continous mode and steady state conditions (see also
figurel.2.2)can be established:

Al = $Vin 01 = £(Vou = Vin) T = ta).
From which:

Vout = Vin T%h

+ For the continous mod#e output voltage is a function thfe duty cycle and the input
voltage, t is independent dhe load.

+ The boost converter is not short circuit proof, because there is inherently no switch-off
device in the short-circuit path.

NoTE:
If the boost converter is not regulated in a closed loopskedntrolled by a fixed
duty cycle of a pulse generator (thautd be the case for a laboratory set up), the
boost converter igot no-load proof. This is because each switching cycle results in
energy in the lsoking coil being tranfered to the output capacitor. Thisnegult in
the output voltageontinously increasing until the devices are eventually destoyed.

Calculation of L and Coqy:
As with the buck converter the starting podritcalculatingL is to select @urrent rippleAl

of about 20% of the input currentAl,. = 0.21;,. The input currenl;, can be calculated by
assuming zero losses (input power = output power), therefore

Vin Oin =Vout Jouwt — lin = lout

L can be calculated as follows:

=1y ) Vin
L= 2 Vou = Vi) Dfl

The peak value of the inductor current is (Reg. 1.2.2)
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Assuming that the inductor ripple current is small compared to its dc currdRiBevalue
of the current flowing through the inductor is given by:

lLrvg = lin

The output capacitor is charged by pulses (Ref ER}2) The rippleAVq: of the output
voltage results from the pulsating charge curlpraind is mainly determined by the
ImpedanceZma at the switching frequency of capaciCoy. Zmax Can be verified from the
the capacitodata sheet

The output voltage ripple is given by Ohm's law:

IAVout = |p [(Zmax




