LECTURE 4

Introduction to Power Electronics Circuit
Topologies: The Big Three

. POWER ELECTRONICS CIRCUIT
TOPOLOGIES
A. OVERVIEW
B. BUCK TOPOLOGY
C. BOOST CIRCUIT
D. BUCK-BOOST TOPOLOGY
E. COMPARISION OF THE BIG THREE
Il. TOPOLOGY OF L-C OUTPUT FILTERS
A. C ALWAYS Located ACROSS V,
B. L LOCATED BETWEEN CRUDE
UNFILTERED Vg4 AND STABILIZED Vo
BUCK
BOOST
BUCK-BOOST
LOW RIPPLE APPROXIMATION
FOR OUTPUT SIGNALS AT few
a) INDUCTOR RIPPLE:

Ai= %dt{switch}
b) CAPACITOR RIPPLE:
AV = édt{switch}
dt(switch)=(Duty cycle)*Ts(period of fsy)
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Francisce Ostojic j.. ﬁ m
Extra Credit Question, U ? msk"’ ZS_ (

WHAT IS THE RPM OF HARD DRIVES.

SeaCate | 0,000RPM ?_ ‘:"U‘ v

Cuantum 10,0001 PM

HP 9, 0000 RPM
T B €Fr —

The problems that Hard drive designers have to deal with are;

Curreat loss due to motor that induces the spinning
Windage losses,
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The beckfboast imgeilator inpokagy.

In preparation for your midterm exam, look at the

attached schematic on pg. 8 of a flyback converter slowly -

don't panic. try to find only the essential power electronics
portions.

(1} identify the crude dc generation in the upper left driven
by 120 ac mains. this CRUDE DC IS DRIVEN BY THE
SWITCH #1 INTO THE TRANSFORMER PRIMARY,

(2) On the right side of the schematic notice the three
secondaries of the transformers with the three dc outputs:
5,12, and 30 v.

(3) Find the cmos transistor Q1 (middle) which is the
switching transistor. From the gate of this cmos-switch
the gate control circuitry may also be found.

We will spend the rest of the semester detailing how such

circuits work.



