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An electronic circuit book is a comprehensive resource designed to facilitate the

study of topics such as Power Supply, Oscillators and Operational Amplifiers. 

It includes a range of exercises and tutorials for each subject area, aimed at

enhancing the reader's understanding of the concepts and foundational principles

covered in the course. Moreover, the book is presented in a more engaging

writing style to enrich the educational experience.
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ELECTRONIC CIRCUITS

04

Table of Contents

TOPIC 1
POWER SUPPLY

TOPIC 3
OPERATIONAL AMPLIFIER
(OP-AMP)

OSCILLATOR

01

02 TOPIC2

03

EXERCISES

1

31

57

86



TOPIC 1
POWER SUPLY



WHAT IS POWER SUPPLY

An electrical device that

converts AC to DC

2

It should be constructed

in an unbroken loop



"Schematic Diagrams 
of a Basic Power Supply Unit"
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"BLOCK DIAGRAM"
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THE PURPOSE OF
TRANSFORMERS IS
TO...

Voltage Reduction
Step-down transformers reduce high
voltage to a lower, more manageable
voltage level.

Electrical Safety
By lowering the voltage, step-down
transformers help enhance electrical
safety. Lower voltage levels are safer
for household appliances, electronic
devices, and other equipment, reducing
the risk of electrical shock and fire
hazards.

Isolation
Step-down transformers can provide
electrical isolation between circuits.
This isolation can protect sensitive
equipment from voltage spikes, noise,
and other electrical disturbances.

Compatibility with Devices
Many electronic devices and appliances
are designed to operate at specific
voltage levels. 

6



A Step-Down Transformer is a device
which converts high primary AC
voltage to a low secondary AC voltage. 

STEP-DOWN TRANSFORMER

7



TOPIC 01
RECTIFIER



9



10

HALF WAFE
RECTIFIER

The Half-wave Rectifier
passes only one-half of
the input sine wave and
rejects the other half.

HALF–WAVE RECTIFIER CIRCUIT



FULL WAVE RECTIFIER 
WITH CENTER TAP TRANSFORMER
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FULL WAVE RECTIFIER 
BRIDGE
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WHY DO WE NEED FILTERS?
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Output wave of filter called RIPPLE DC VOLTAGE

FILTERING DC PULSE 
TO SMOOTH WAVE
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TYPES OF FILTER
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CAPACITOR FILTER

FILTER CIRCUIT

RC FILTER
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FILTER CIRCUIT

LC FILTER

ΠLC FILTER
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VOLTAGE REGULATOR
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VOLTAGE DIVIDER

FIXED VOLTAGE DIVIDER

vARIABLE VOLTAGE DIVIDER
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Figure 3
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OSCILLATOR



What is Oscillator ?
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block diagram
Oscillator
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Oscillator
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Oscillator
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Terms in Oscillator

TERMS:

Vin is the input from oscillator circuit

A is an amplifier gain

Vout is output of the amplifier 

Β is feedback fraction from feedback network
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Requirements of  
Oscillator Circuits
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An op amp also
requires dc power to

operate

An op amp requires 
both positive and 

negative supplies (V+ and
V-)

Op Amps have 3
terminals. 

2 input and 1 output
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EXERCISES



TOPIC

1
01

02(S1 2022/2023)

State four (4) types of the
filter in the linear direct
current (DC) power supply. 

(S1 2022/2023)

Write the operation of the half wave
rectifier circuit by using aided
diagram, complete with the input and
output waveform. 

03

04(S1 2022/2023)

List two (2) types of the rectifier
circuit are commonly used in this
power supply unit. how many diodes
are using in the rectifier circuit
respectively. 

 (S2 2022/2023)

The main function of rectifier in power
supply is to convert the alternating current
(ac) to direct current (dc) power. List two
(2) types of rectifier circuit are commonly
used in this power supply unit. How many
diode are using in the rectifier circuit
respectively.

05

06

List four (4) main components needed
to develop Dc power supply circuit.

(S1 2023/2024)

Sketch a complete power supply
circuit that consists of a
transformer, full wave rectifier, LC
filter, Zener diode regulator and
variable resistor voltage divider.
Then draw the expected input and
output waveform.

The power supply tries to provide a smooth,
constant direct current (dc) voltage, as
required by an electronic device. Sketch a
complete 230V ac input power supply circuit
and output waveform for each stages that
includes center tap transformer, full wave
rectifier, RC filter, integrated circuit voltage
regulator and variable resistor for voltage
divider. 

(S2 2022/2023)

07

(S2 2023/2024)
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TOPIC

2
01

02(S1 2022/2023)

Explain the operation of the
Hartley oscillator by using
aided diagram. 

(S1 2022/2023)

List four (4) types of sinusoidal
oscillators. 

03

04

(S1 2022/2023)

List two (2) types of sinusoidal
oscillator circuit with one (1) example
for each types.

 (S2 2022/2023)

Hartley oscillator is used to produce a
sinewave of desire frequency. Explain
the operation of Hartley oscillator by
using a suitable diagram.

05

06

State two (2) Barkhausen criteria for a
circuit to be an oscillator.

(S1 2023/2024)

Explain the operation of the Hartley
oscillator.LC oscillator is used to give the positive

feedback for maintaining the oscillation.
Name four (4) types of LC feedback
oscillator.

(S2 2022/2023)

07

(S2 2023/2024)

08

(S1 2023/2024)

List two (2) types of a sinusoidal
oscillator circuit with one (1)
example of each type.

By using a suitable diagram, explain
briefly the feedback network of the
Colpitts and Hartley Oscillator.

09

(S2 2023/2024)

10

(S2 2023/2024)

Identify the block diagram of an
oscillator circuit with complete
labeling and State four (4) types of
LC oscillator.
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Operation amplifier (op-amp) is an integrated circuit that
contains several levels and a differential amplifier
configuration. 

a)Draw the block diagram of op-amp and write the function
of each block. 

b)Sketch the non-inverting amplifier circuit which has input
voltage Vin = 0.5mV, Rin = 15kΩ, and Rf = 100kΩ. Calculate
the output voltage, Vout and draw the waveform of the
input voltage, Vin and output voltage, Vout. 

(S1 2022/2023)

TOPIC

3
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a) Draw the block diagram of op-amp and write the
function of each block. 

Block diagram and functions:

TOPIC

3

1.Differential amplifier (input stage) – provides low noise
amplification, max voltage gain and high input impedance, usually
a differential input. 

2.Intermediate voltage amplifier (gain stage). Voltage amplifier –
provides high voltage gain, usually single-ended output. 

3.Output amplifier stage – provides high current driving capability,
low output impedance, current limiting and short circuit
protection circuitry. 
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An operation amplifier is one of the most commonly
used devices in application of analog circuits. Figure 1
below show the one of the application operational
amplifier which an input voltage value of 100mV and
an output voltage of 1.6V. State the name of the
amplifier, derive the close loop gain formula, calculate
the voltage gain, Av and the value of R2. Based on the
calculated value, draw the input and output waveform. 

(S2 2022/2023)

TOPIC

3

Figure 1

92



TOPIC

3
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An inverting amplifier is an op-amp circuit that
combines multiple inputs and generates an output
that is the sum of the inputs with inverted
polarity. Find the output voltage equation Vo by
drawing the inverting summing amplifier which has
three (3) inputs. Hence, calculate the current
inputs I1, I2, I3 And output voltage if Rf=10kΩ,
R1=5kΩ, R2=2.5kΩ, R3=8kΩ and inputs voltages
V1=2V, V2=4V, V3=6V. Draw the  input and
output signals.
 

(S1 2023/2024)

TOPIC

3
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TOPIC

3

Draw the input and output waveforms 
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A differential amplifier is an operational amp
circuit that combines an inverting amplifier and a
non-inverting amplifier. Calculate the value of
voltage output, Vout by drawing a differential
amplifier with the input voltage at the inverting
pin. V1=5V and input voltage 2, V2=7V, input
resistor at V1, R1= input resistor at V2, R2=200Ω
and resistor feedback, Rf=Rg=60kΩ. Write the
meaning of the Common Mode Gain, Acm and the
Common Mode Rejection Ratio, CMRR of an
operational amplifier. Then calculate the CMRR of
the circuit in dB if the Acm is 0.003. 

(S2 2023/2024)

TOPIC

3
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TOPIC

3

CMG & CMRR:

1. Common Mode Gain (Acm): When the same input signals are
applied to the both inputs: V1=V2 

2. Common Mode Rejection Ratio (CMRR): When the same input
signals are applied to the both inputs. 
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