Realization of switch using
transistors and diodes

Buck converter example
A L (1)

Q@ (" e kg

Switch A: transistor
Swilch B: diode

A In
Switlch & | | Switch 8 | .
SPST switch ....__uu H . on H by
operating points
Switch A Swilch B
off off R
f..u vy I____q._." vy
Switch A Switch B

Fundamentals of Power Electronics L Chapter 4: Switch realization



—_ . . cirevik
Realization of switch using eive N
transistors m:&@@\ ‘,
) /

Switch A. transistor

HivL _.m.iﬁa B: diode <£.m m._._.- L
SPST switch
Qumﬂaﬂ“ points Hbt Nzﬂg
| aa't
Switch A § W nANg
) @MM\ Oeevrs MatV ,_mi_n_......\*... ~
]
Fundamentals of Power Electronics H@ '-B nﬂﬁ.ﬂii

‘I ' ..h Chapter 4: Switch realization
CCAav « ﬂn
each mb%@ma . & kkovenT drivey



Realization of buck converter
using single-quadrant miinrmm
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Realization of buck converter
using single-quadrant switches
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* Usually an active switch,
controlled by terminal C

* Normally operated as two-
quadrant switch:

* can gonauct positive or
negative on-state current

e can block E% n*.m%.._m
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diode realization characteristic chara ﬁ.ﬂm_..ﬂ.hbunu‘ then switch can
be realized as shown
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Two quadrant switches
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Two quadrant switches
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4.1.2. Current-bidirectional
two-quadrant switches
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Usually an active swilch,
controlled by terminal C

Normally operated as two-
quadrant switch:

can conduct positive or
negative on-state current

can block positive off-state
voltage

provided that the intended on-
state and off-state operating
points lie on the composite i-v
characteristic, then switch can
be realized as shown
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A simple inverter
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Inverter: sinusoidal modulation of D
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Inverter; sinusoidal modulation of D
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The dc-3@ac voltage source inverter (V mc
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The dc-3@ac voltage source inverter (VSI)
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Switches must block de input voltage, and conduct ac load current.
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