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3.2 Step down & Step up chopper

A buck converter (Step down chopper) is shown in Fig. Only a switch
is shown, for which a device as described earlier belonging to transistor
family is used. Also a diode (termed as free wheeling) is used to allow
the load current to flow through it, when the switch (i.e., a device) is
turned off. The load is inductive (R-L) one. In some cases, a battery (or back
emf) is connected in series with the load (inductive). Due to the load
inductance, the load current must be allowed a path, which is provided
by the diode; otherwise, i.e., in the absence of the above diode, the high
induced emf of the inductance, as the load current tends to decrease, may
cause damage to the switching device. If the switching device used is a
thyristor, this circuit is called as a step-down chopper, as the output
voltage is normally lower than the input voltage. Similarly, this dc-dc

converter is termed as buck one, due to reason given later.
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Figure 3.2.1 Step down chopper
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[Source: “Power Electronics” by P.S.Bimbra, Khanna Publishers Page: 251]
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Normally, due to turn-on delay of the device used, the duty ratio (k) is
not zero, but has some positive value. Similarly, due to requirement of
turn-off time of the device, the duty ratio (k) is less than 1.0. So, the
range of duty ratio is reduced. It may be noted that the output voltage
is lower than the input voltage. Also, the average output voltage
increases, as the duty ratio is increased. So, a variable dc output voltage is
obtained from a constant dc input voltage. The load current is assumed to
be continuous as shown in Fig. b. The load current increases in the ON
period, as the input voltage appears across the load, and it (load current)
decreases in the OFF period, as it flows in the diode, but is positive at the

end of the time period, T
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Figure 3.2.2 Step down chopper waveform

[Source: “Power Electronics” by P.S.Bimbra, Khanna Publishers Page: 252]
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Step up chopper

A boost converter (Step up chopper) is shown in Fig. Only a switch is
shown, for which a device belonging to transistor family is generally used.
Also, a diode is used in series with the load. The load is of the same type as
given earlier. The inductance of the load is small. An inductance, L is
assumed in series with the input supply. The position of the switch and
diode in this circuit may be noted, as compared to their position in the

buck converter.
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Figure 3.2.3 Step up chopper

[Source: “Power Electronics” by P.S.Bimbra, Khanna Publishers Page: 252]

In this case, the output voltage is higher than the input voltage, as
contrasted with the previous case of buck converter (dc-dc). So, this is
called boost converter (dc-dc), when a self- commutated device is used as
a switch. Instead, if thyristor is used in its place, this is termed as step-up
chopper. The variation (range) of the output voltage can be easily

computed.
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