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PREFACE

This foundation for the Electronics and Communication Engineering students during Second
year of their course.

In this course students will know how to design, simulate and layout design of Electronic Circuits
and functional checks using EDA Design, Porteus and Kicad software tools.

By,

Dr.R. Prabhakar

Dr.R.Prabhakar,Assoc.Professor,ECE
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GENERALINSTRUCTIONS

1. Students are instructured to come to Printed Circuit Board Design. Late comers are not
entertained in the lab.

2. Students should be punctual to the lab. If not, then conducted experiments will not be

repeated.

3. Students are expected to come prepared at home with the experiments which are going to be
performed.

4. Students are instructed to display the identity cards before entering in to the lab.
5. Students are instructed not to bring mobile phones to the lab.
6. Any damage/loss of equipment like mouse, keyboard, CPU etc., during the lab session, it is

student’s responsibility and penalty or fine will be collected from the student.

7. Students should update the records and lab observation books session wise. Before leaving

the lab, the student should get his lab observation book signed by the faculty.

8. Students should submit the lab records by the next lab to the concerned faculty members in

the staffroom for their correction and return.

9. Students should not move around the lab during the lab session.
10. If any emergency arises, the student should take the permission from faculty member

concerned in written format.
11. The faculty members may suspend any student from the lab session on disciplinary grounds.

12. Never copy the out put from other students. Write down your own out puts.

Dr.R.Prabhakar,Assoc.Professor,ECE
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Course Objectives:
The students will try to

. Understand components and materials simulation tools
. Understand PCB simulation tools

. Develop PCB Designing Flow Chart and description

. Single layer and multilayer PCB

. Design of different circuits on PCB

Course Outcomes:
After successful completion of the course, students shall be able to

. Understand components and their categories

. Understand PCB simulation tools

. Develop PCB Designing Flow Chart and description
. Single layer and multilayer PCB

. Design of different circuits on PCB

List of Experiments:

1 Introduction to circuit creation and simulation using Easy EDA.

2 Introduction to Layout Tool, and creating Layout board using Proteus
3 Design a RLC circuit & verify it for different values of R, L &C.

4 Design a half wave rectifier using Proteus.

5 Design a full wave centre tapped rectifier using Proteus.

6 Design a clipper circuit using Proteus.

7 Design a clamper circuit using Proteus.

8

Convert the power supply circuit into PCB.
Materials required for the fabrication of simple PCB’s

9.PCB copper clad boards

10.Ferrous chloride’ for PCB etching

11.Hand drills with needles

12.Glossy photo paper (130gsm) hands on schematic implantation on board
13.Hand grouses, Soldering iron, Soldering paste flux, Soldering lead
14.1ron boxes as a heat sink

15. Development of different mini projects on PCB.

Dr.R. Prabhakar, Assoc. Professor, ECE
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EXPERIMENT: 1

AIM: PCB Design of Process using Easy EDA Tool

TOOL: Fasy EDA Tool.

THEORY:

Welcome to Easy EDA, a great web based EDA (Electronic Design Automation) tool for
electronics engineers, educators, students, makers and enthusiasts. There is no need to install
any software. Just open Easy EDA in any HTML5 capable, standards compliant web browser.
Whether you are using Linux, Mac or Windows, it is highly recommended to use Chrome or
Firefox as your browser. You can also download Easy EDA client. EasyEDA has all the
features you expect and need to take your design rapidly and easily from conception through

to production.
EasyEDA Editor:

https://easyeda.com/editor

Instruction:

This tutorial document will be updated as changes are made to the EasyEDA editor.

Tutorial for PDF

EasyEDA-Tutorials.pdf

EasyEDA Provides:

Simple, Easy, Friendly, and Powerful drawing capabilities
Works Anywhere, Anytime, on Any Device

Real-time Team Cooperation

EasyEDA source file export(json)

PCB Layout
Design Rules Checking(DRC)

EasyEDA source file export(json)
Photo view
3D View

Dr.R. Prabhakar, Assoc. Professor, ECE
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Generate fabrication file(Gerber)
PCB module
Library management
Symbol/Subpart create and edit
Spice symbol/model create and edit
Libraries management

Footprint create and edit

PCB Designing

Printed circuit board (PCB) design brings your electronic circuits to life in the physical
form. Using layout software, the PCB design process combines component placement and

routing to define electrical connectivity on a manufactured circuit board.

PCB using EASY EDA software.

Steps for Designing the PCB

» First down load and Install the EASY EDA student version software.

» Now open the EASY EDA and click on new project and click on schematic.

@EOSYEDA‘PTD FilemmAdvanced Setting Help Install

- < s Project
' |5 Open Project £0 Schematic
B Opened Projer (3 Open ’ PCB
Project = # File Source fF Symbol
{iE Footprint
ﬂ B 3D Model
o T8 $:F Spice Symbol
£0) Schematic Module
Q PCB Module
Library Z

=

@EOSYEDA‘:‘TD File Advanced Setting Help Install

B Ee D_W
(/) Open Project. ) Schematic

Opened Proje:
i *| ® Open * ErcB
Project [ covor £ File Source 1% Symbol
{i} Footprint
{E B 3D Model
£k nen Prolect 3k Spice Symbol
£)l Schematic Module
@ PCB Module
Library —1

=N

Dr.R. Prabhakar, Assoc. Professor, ECE
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Write File name and Save.

@ EosyEDA Aoawes Seng Hep s 09 .

e

Pick the components as required.

3= _1  vcc

Design H—
Manager GND
1 GND Ground(1) vCC
Resistor

R_AXIAL-04_US  R_0603_EU

Design the circuit as the per circuit diagram using wire tool.

After the design is complete, verify the circuit and save the circuit.
Now go to the top tool list, click on design and select convert
schematic to PCB.

Now place the components inside the boundary and arrange them
properly in an order.

Now route the components without over lapping at bottom layer,

adjust the track width and hole diameter as per required.

Save it now click on 3d to see the PCB 3d model.

Now go to file, export it in pdf by selecting the layers.

Dr.R. Prabhakar, Assoc. Professor, ECE
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Example

AIM:PCB Design of R,LED and Switch Circuit with DC Power Supply of Battery

TOOL: Fasy EDA Tool.

THEORY:

Easy EDA is a web-based EDA tool suite that enables hardware
engineers to design, simulate, share - publicly and privately - and discuss
schematics, simulations and printed circuit boards. Other features include
the creation of a Bill of Materials, Gerber and pick and place files and
documentary outputs in PDF, PNG and SVG formats. Easy EDA allows
the creation and editing of schematic diagrams, SPICE simulation of
mixed analogue and digital circuits and the creation and editing of
printed circuit board layouts and, optionally, the manufacture of printed
circuit boards.

Also check my other Two PCB Designing tutorials

Circuit Diagrams

Ri LED1
SWITCH 1k LED
T N
Switch W\

= BAT1

-’- BATTERY

Dr.R. Prabhakar, Assoc. Professor, ECE
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Pr r

Go to easyeda.com,

Create a Account and

click new project

Click new schematic

Click Parts(In the Left Tab) and

Enter Battery in search and select ATTCON_20MM

(You can choose Battery Holder based on your choice) and Click Place.
Click Parts(In the Left Tab) and Enter Switch in search and select
SW_08 and Click Place.

Click Parts (In the Left Tab) and Enter LED in search and select LED-
805 and Click Place.

Press ‘W’ as connect the component as per the image

Press Ctrl+S to save and Click convert project to PCB (3rd opt after
Zoom)

Step 2: Arrange Components

Arrange the components as per the image (Blue lines are called rats nest)
or arrange keeping close to each other(not too close).

Step 3: Auto route

Dr.R. Prabhakar, Assoc. Professor, ECE
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Click Auto router. (check image) or you can click track in PCB Tool and
route of your own and Click Run (You can change the parameter as per
requirement). See the image, the red lines connecting components are
called Tracks

You can add Drill Holes (if you require), By Click Hole in PCB Tool

Step 4: Copper Area/Pour

Click Copper Area in PCB Tool and draw a border on the PCB Board
Save and click Fabrication Output and Download the Gerber Files and

sent to your fabricator

RESULT: PCB Designed of R, LED and Switch Circuit with DC Power Supply of Battery

VIVA QUESTIONS:

1.What is Easy EDA?
2.Basics/Features of Easy EDA

Dr.R. Prabhakar, Assoc. Professor, ECE
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3. Steps to Design Circuits in Easy EDA

4. Getting Started with Easy EDA for PCB Design
5. Design a Schematic Diagram

6. Checking the Connections

7. Simulating the Circuit

8. Conversion of PCB Layout through Easy EDA

PCB Design Lab Manual for Il-1l . B.TECH -ECE
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EXPERIMENT: 2

AIM: PCB Design of Process using Proteus Software

Software_:_Proteus Software

Theory:

Proteus is a simulation and design software tool developed by Lab center Electronics for
Electrical and Electronic circuit design. It is a software suite containing schematic,
simulation as well as PCB designing.
> ISIS is the software used to draw schematics and simulate the circuits in
real time. The simulation allows human access during run time, thus
providing real time simulation.
> ARES is used for PCB designing. It has the feature of viewing output in 3D
view of the designed PCB along with components.

> The designer can also develop 2Ddrawingsfortheproduct.
Steps to Design and Simulate

> Download proteus on pc.

> Open Proteus .At the home page ,click on New Project.

’J UNTITLED - Proteus & Professional - Home Page
File  Systern  Help

DEEHY AR SE@EHER-B|@

‘ . PROTEUS DESIGN SUITE 8.11

Getting Started

Schematic and PCE (Basic
Schematic and PCE (Advanced)
Simulation

What's Mew:

Open Project { Mew Project } Mew Flowchart  Open Sample

Recent Projects

ChllserstgpraniDocumentsiMew Project pdspr

ChUserstgpranihbusiciRoorn Light ControlledCircuti_proteus? OSN

ChUserstgpranihusiciRoorn Light ControlledDesign. pdspr]

ChUserstgpraniDocumentsimotor. pdspr]
ClUsers\gpraniDownloadsiWyater level indicatorVater level indicator\Desi

© Heln Hame A
@ Schematic Capture

@ PCE Layout

@ Simulation

oomore...

Proteus Design Suite Professional

Labeenter Electronics 1989-2020

Release 8,11 SP0 (Build 30052) with Adwanced Simulation New Version Available

> After opening new project, we get an untitled design sheet will be opened,
save it according to your wish, it is better to create a new folder for every

layout as it generates other files supporting your design.

Dr.R. Prabhakar, Assoc. Professor, ECE
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> To Select components, Click on the component mode button.

BB circuitstoday - ISIS Professional T - |

Fie View Edt Tools Design Graph Source Debug Library Template System Help
DEE @% &0 B+ +AQAQR |9 Xl TEHE (R0

Er

omponent Mode

(Pl oevices | - -

HYNOER Y e+ iuE

» Click On P( Pick from Libraries).

> Select the components from categories or type the part name in Keywords

text.

» Click ok

—_—

y - 1SIS Profe of

File View Eda Tooks Deugn OGrph Source Debug Libeary Template Systemn belp

DEH @% SR | D+ (40604 0 Xnl ZTAWN @

'
BB Pick Devices _

Foywonge Bents No F.-l"

| Device 1
Match \Whale Words?

N@ERShuStTus+vr»

N

N PR

Showe only paits with models 7
(FTLTORAGEE T | Compor

FOTETTTT
Mnn-t‘_:d (|
Capachors

CMOS 4000 senes

Connectens

Data Corwerters
Debtugging Tools
Dwodes

ECL 10000 5enes
Elactiomachanical
Inductons

Laptace Pamtrves
Mechamcs
Mermoey ICs
Meroprocester ICe
Mucelanmous

Modeling Pravitsves
Opae shonal Ampltiess

is

> Click on Play Button on the bottom left to start simulation

>

+E>8UOEB\EL@ORYUEF

<=

Ay vovieo

B
IR OBSTACLE SENSOY
[LAMP

LMOTEL
LOGICSTATE
RELAY

P Il B O e Roctshestl 2300 4

Dr.R. Prabhakar, Assoc. Professor, ECE



PCB Design Lab Manual for Il-1l . B.TECH -ECE

Example

Design Simple Circuit
1.Battery
2.LED
3.330 ohm Resistor
54.Switch
5.Wires

> Open Proteus .At the home page ,click on New Project.
> To Select components, Click on the component mode button.
>

Click On P( Pick from Libraries).

> Select the components from categories or type the part name in Keywords
Circuit to be designed window
LT T T W —

e Vow Too Dvegy Ggh Dobwy Ly Tompioe yem Moy
CENA FET | 0 + #ARAA 9 Ri6s WUN2AX
1 Sehncie Capte
rC
2
VE

K w
tue
L/ T

e W LR

Battery Selection

em\ 4G 80
H
l:
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LED Selection

-: | .Mb.m - -—-
b) Vo) faed SR o

i 1 15 N o by Dmopie obwnan M LW
S LA |reoohaoo P T R Qo YO o Ve T
an on TR

Tl ORI e skl A M

Resistor Selection
Showing lecd results: 11744 Preven

A | asiogue Pirie FESISTOR]

[ Em;- ) s
[ Bt RESISTORS
T [ B RESSTORS. 1008 104 Resistor [
= PLDs & PGk BESSTORS  {0R 10W Ressor (MapiinStock Code=HICR) —E—
P Resistors. RESISTORS 1K 10w Resistor (Maplin Stock Code=HIK)
E Simulator Prmitives RESISTORS TR MW Resistor (Maplin Stock Code=HIR)
= Speskers & Soundes BESSTORS  Z2R 10W Ressor (Mepiin Stock Code=HIZR)
- Switches & Relays RESISTORS 82 10W Rissistor (Mapiin Stock Code=H2RZ)
3 g
o} Switching Devices PESISTORS 23R 10W Resistor (Maplin Stock Code=H32R)
A The - RESISTORS 383 10W Resistor (Mapiin Stock Code=H3®:
g RESISTORS. '10W Resistor (Mapiin Stock Code:
RESTORS . PeBPreven
7 = RESISTORS 10W Fesistor iMaplin Stock Code:
| RESISTORS. T 10W Resister (Mapiin Stock Code=HA(
? RESITORS 10N Rsstor (Wapin Stock Code=HE)
RESISTORS: 51 10W Resistor (Mapiin Stock Code=HS1R)
3 RESISTORS. SR 10W Resistor (Maplin Stock Cede=H3RS
» BESSTORS  6ER 10N Resstor (MaplinStock Codest
A ' RESISTORS. 10W Resister (Mapiin Stock Code=HGR:
5 RESISTORS.
* TR TRIMMERS
(Al Manufacturers) . TRIMMERS
Beums TRMVERS
Epeos TRMMERS
LiteFuse TRIMMERS (O%4M 3/4 inch RECTWW SL MT
Keacs Shoing o est: 54 Preve
sith beics Desrpton ] iracgs i FTSWATCH]
Notthnienor? [] | FTD1A0LSE MNATURE SCERELAY, DPCO,
- R ATURE BCEFELRY
e e remeen n s
L]
5 i 1S MNATURE 9CERELAY, DPCD,
I Hﬂ‘g Modtling Primitives » FDM0IF MNLATURE PCE RELAY, SPCO), 1
E Opetiond Ampiics s MNATURE 2CERELAY, 5900
PN Swiches B Relys M MNATURE PCERELAY, DPCO, 12V COL O
i Switcing Devices e MNATURE PCERELAY, DPCO, 28 COL
= Tansisors L MNATURE PCEFELAY, 5200, 129 COIL
0 TILHHC seies HTE: MNATIRE DCERELAY, &
5] TILT8HCT seres 4wy DI switch
-~ — Toay DI swtch
= Sbatgry: S0P Sy D swtch -
g SW-OROT Interactive DPDT uikch Latched Actior) e
(AllSub-ctegories)
7 T4l Sub-categore) R Interactive DPDT Suitch IMomertary Actior)
Keypads
] k"” : SW-PST Intrecive DPST Stch Latched Acion]
® Interactve DPST Switch Momentary Actionl
s Interactive 12 Postion Rotay Satch
! Interactive3Pesiion oty Swch
® Inferocive 4 Pesion Rota
A Interoctive 5 Pesiton Rota
E Interactve 6 Posibon Rot

Interactive SPOT Switch (Momentary Action]

Interoctve SPST Switch [Latched Actor]
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Simulation for

Open Switch

M tor view ool Uesign Lraph Uebug Library lemplate System  Help
DEHA A EELQEDR-B@ B+ +QQ4Q D¢ (BB ELEE QR TALXRE

X Schematic Capture %

% C
9 3
+
| o
; t @M oevices
IWATTIIR
I BATTERY
= LED-BLUE il
= SWITCH =
P
[
3 e anae
) i
p" hd
=
v/
]
®
®

Simulation for Closed Switch

DEEN AL 0EADD~B0 BF +|+8a9Q > 2 | B M
$ Schematic Capture %

e
3] £
F

-
! @@ oenes

SWATTII0A
BATTERY
LED-BLUE

AT R STTR-E SLCF

@08

+H>8U OB\ g

Pl Il B | O 2Messagels  ANIMATING. 00.01.22 400000 (CPU foad 0%)

To calculate output dc voltage

K1l

|
T

3R

BAT1 01 9
) LEDELLIE

T

Dr.R. Prabhakar, Assoc. Professor, ECE



PCB Design Lab Manual for lI-1l . B.TECH -ECE

Viva Questions
1. What is Arduino?

. How many types of Arduino do we have?

3. What language is a typical Arduino code based on?

4. Arduino shields are also called as

5. What language is the Arduino IDE built on?

6. How many analog pins are used in Arduino Mega board?

7. Arduino IDE consists of 2 functions. What are they?

8. Arduino Codes are referred to as in the Arduino IDE.

9. What is the default bootloader of the Arduino UNO?

10. What does p refer to in ATmega328p?

11. What is the use of the Arduino.h header file?

12. What is the use of the Vin pin present on some Arduino Boards?

13. What is the correct execution process of an Arduino code?

14. What is the microcontroller used in Arduino UNO?

15. Which board is the first to use a microcontroller within the build USB?

16. Which Arduino Board contains an onboard joystick?

17. What is the function of the IOREF pin on the Arduino UNO?

18. Which processor supports the Arduino Zero?

19. Which software is used to upload the Arduino Sketches to the board?

20. What is the use for the 2 serial pins on the Arduino Decimal?

21. Which Arduino Boards use the Atmega2560?

22. What is the operating voltage of Atmega328?

23. Which Arduino Boards use the Atmega32U4?

a) Arduino Uno

24. 1s the Arduino code an Object-Oriented programming language or a Procedural
programming language?

25. What is the difference between an IDE and a compiler?

26. What will be the output of the following Arduino code?

27. Where does the Arduino IDE search if it needs to find out the Name of a type of Arduino
Board?

28. How many times does the setup() function run on every startup of the Arduino
29. Which of the following statements is not true when dealing with the Fermata library?
30. What is the output of “pinl” if “pin2” is sent “1011” where 1 is 5V and 0 is 0V?

Dr.R. Prabhakar, Assoc. Professor, ECE
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EXPERIMENT: 3

AIM:PCB Design of RLC Circuit using Proteus software

TOOL: Proteus software

THEORY:

RLC circuit theory is the study of circuits that contain a resistor (R), an inductor (L), and a
capacitor (C). RLC circuits are resonant circuits, meaning they oscillate and filter signals.
Series RLC circuits. The impedance of a series RLC circuit depends on the angular frequency
.The resonance of a series RLC circuit occurs when the inductive and capacitive reactances
are equal in magnitude but cancel each other out .The phasor diagram for a series RLC circuit
is created by combining the three individual phasor vector ally . Parallel RLC circuits. The R,
L, and C components are all connected across the same voltage source . The voltage across
each component is the same, while the current flowing through each component can vary.
The total admittance of a parallel RLC circuit is calculated by adding the admittance values of
individual components . RLC circuit applications: RLC circuits can be used to make variable
analog tuners . The sharp minimum in impedance of a series RLC circuit can be used in
tuning applications

Circuit Diagram

i B L C
Vi V, Ve—o
Vv

v =V, sinwt

Schematic Diagram

Dr.R. Prabhakar, Assoc. Professor, ECE
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Simulation results

—
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Viva Questions

1. In a series RLC circuit, the phase difference between the voltage across the capacitor
and the voltage across the resistor is?

2. In a series RLC circuit, the phase difference between the voltage across the inductor
and the voltage across the resistor is?

3. In a series RLC circuit, the phase difference between the voltage across the capacitor
and the voltage across the inductor is?

advertisement

4. In a series RLC circuit, the phase difference between the voltage across the resistor
and the current in the circuit is?

5. In a series RLC circuit, the phase difference between the voltage across the capacitor
and the current in the circuit is?

6. In a series RLC circuit, the phase difference between the voltage across the inductor
and the current in the circuit is?

7. The current in the inductor lags the voltage in a series RLC circuit

resonant frequency.

8. The current in the capacitor leads the voltage in a series RLC circuit

resonant frequency.

9. The current in the inductor the voltage in a series RLC circuit above the
resonant frequency.
10. The current in the capacitor the voltage in a series RLC circuit below

the resonant frequency.

Dr.R. Prabhakar, Assoc. Professor, ECE
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EXPERIMENT: 4

AlM: PCB Design of Half Wave Rectifier using Proteus Software

TOOL: Proteus Software

THEORY:

Rectifier changes ac to dc and it is an essential part of power supply. The unique
property of a diode, permitting the current to flow in one direction, is utilized in rectifiers.
Mains power supply is applied at the primary of the step-down transformer. All the
positive half cycles of the stepped down ac supply pass through the diode and all the
negative half cycles get eliminated.

Peak value of the output voltage is less than the peak value of the input voltage by 0.6V
because of the voltage drop across the diode.For a half wave rectifier, Vims = Vm/2 and
Ve = Vm/m: where Vims= rms value of input, V4= Average value of input and V= peak
value of output.nent.

Circuit Diagram

TR

230V AC H T 100 uF 1k
L =]

230/6V

Schematic Diagram
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Simulation Results:
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Viva Questions

1.What is a half wave rectifier?

0O NO O WN

9

. Explain what is a rectifier?

. Explain what is PIV of a diode in a rectifier circuit?

. Explain what is the importance of peak inverse voltage?

. Explain why diodes are not operated in the breakdown region in rectifiers?
. Define ripple as referred to in a rectifier circuit.

. How does a half wave rectifier work?

. Explain what is transformer utilization factor?

The output of a 60Hz full-wave bridge rectifier has a 60 Hz ripple. It this circuit working

p.roperly?

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24
25
26
27
28
29

Explain what is meant by filter?

Explain why series inductor and L-section filters cannot be used with half-wave rectifiers?
Explain why capacitor input filter is preferred to choke input filter?

Explain why =n-filters are not suitable for varying loads?

Explain why R-C filters are suitable only for light loads?

Explain why is bleeder resistance employed in a filter circuit?

Explain what is the purpose of bleeder resistance in a rectifier circuit using L-C filter?
Explain what is meant by voltage regulation of a dc power supply?

Explain why is it necessary to include voltage stabilizer in a power supply?

Explain what are the commonly used filters?

Explain what is the difference between active and passive filters?

Explain why are active filters preferred

Explain what is a low-pass filter?

Explain what is a high-pass filter?

.What is the output of a half wave rectifier

.What is the difference between the input and output voltage of a half wave rectifier

. Why is a half wave rectifier less efficient than a full wave rectifier

.What are some applications of a half wave rectifier?

.What is the purpose of a filter in a half wave rectifier?

. Explain what is a dc power supply?
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EXPERIMENT: 5

AIM: PCB Design a full wave centre tapped rectifier using Proteus.

TOOL: Proteus Software

THEORY: A rectifier circuit whose transformer secondary is tapped to get the desired output
voltage, using two diodes alternatively, to rectify the complete cycle is called as a Center-tapped
Full wave rectifier circuit. The transformer is center tapped here unlike the other cases. The
tapping is done by drawing a lead at the mid-point on the secondary winding. This winding is
split into two equal halves by doing so. The voltage at the tapped mid-point is zero. This forms a
neutral point. The center tapping provides two separate output voltages which are equal in

magnitude but opposite in polarity to each other.

A number of tapings can be drawn out to obtain different levels of voltages. The center-tapped
transformer with two rectifier diodes is used in the construction of a Center-tapped full wave
rectifier. The working of a center-tapped full wave rectifier can be understood by the above
figure. When the positive half cycle of the input voltage is applied, the point M at the
transformer secondary becomes positive with respect to the point N. This makes the
diode D1D1forward biased.

Hence current i1il flows through the load resistor from A to B. We now have the positive half
cycles in the output. When the negative half cycle of the input voltage is applied, the point M

at the transformer secondary becomes negative with respect to the point N.

This makes the diode D2D2 forward biased. Hence current i2i2 flows through the load
resistor from A to B. We now have the positive half cycles in the output, even during the
negative half cycles of the input. The input and output waveforms of the center-tapped full

wave rectifier are as follows.

N -
Tmo uF 1k
230VAC H . - o

236-0-6V
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Schematic diagram
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Viva Questions:

What is a full wave center-tapped rectifier?
Explain the working principle of a full wave center-tapped rectifier with a diagram.
What are the key components of a full wave center-tapped rectifier circuit?

How does a center-tapped transformer work in a full wave rectifier?
Circuit Analysis:
Derive the expression for the average DC output voltage of a full wave center-tapped

rectifier.
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Explain how the output waveform of a full wave center-tapped rectifier looks like and why it
has less ripple compared to a half-wave rectifier.

Calculate the ripple factor for a full wave center-tapped rectifier.

What is the peak inverse voltage (PIV) rating required for the diodes in a full wave center-
tapped rectifier?

Comparison and Applications:

Compare the advantages and disadvantages of a full wave center-tapped rectifier with a full

wave bridge rectifier.

What factors influence the choice of a full wave center-tapped rectifier over other rectifier

circuits?

Where are full wave center-tapped rectifiers commonly used in practical applications?
Advanced Topics:
Explain the role of a filter capacitor in a full wave center-tapped rectifier circuit and how it

reduces ripple.

What is the transformer utilization factor (TUF) for a full wave center-tapped rectifier and

how does it compare to other rectifier circuits?

Discuss the effect of load resistance on the output voltage and ripple factor of a full wave
center-tapped rectifier.
Potential Viva Questions:

Explain how the diodes conduct during each half cycle in a full wave center-tapped rectifier.

What is the relationship between the input AC voltage and the output DC voltage in a full

wave center-tapped rectifier?

How can you calculate the average DC current delivered to the load in a full wave center-

tapped rectifier circuit?

What happens if the center tap of the transformer is not properly connected in a full wave

center-tapped rectifier?
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EXPERIMENT: 6

AIM: Design a clipper circuit using Proteus.

TOOL: Proteus Software

THEORY:
Clippers Clipper circuits are wave shaping circuits that has the ability to “clip” off a

portion of the input signal. without distorting the remaining part of the alternating
waveform. The half wave rectifier is an example of the simplest form of diode clipper.
Depending on the orientation of the diode, the positive or negative region of the input

signal is “clipped” off.

There are two general categories of clippers: series and parallel. The series
configuration is defined as one where the diode is in series with the load, while the
parallel variety has the diode in branch parallel to the load. The limiter sets a “limit” in

amplitude of the signal. Zener diode is used in limiter circuits

Positive Clipper Schematic Diagram
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Simulation Results

Negative Clipper Schematic Diagram
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Simulation Results
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EXPERIMENT: 7

AIM: Design of Clamper Circuits

TOOL : using Proteus 8 Software

THEORY:

Clamper circuit theory explains how a clamper circuit adds or subtracts a DC voltage to an
AC signal. This shifts the waveform vertically without distorting its shape. A clamper circuit
uses a diode, capacitor, and resistor. The diode allows current to flow during one half-cycle,
charging the capacitor. During the next half-cycle, the stored charge shifts the output
waveform.

A positive clamper circuit outputs a positive waveform, while a negative clamper circuit
outputs a negative waveform. Clamper circuits are used in TV receivers, oscilloscopes, and
signal processing. They are an essential component of electrical engineering, especially in
waveform analysis and manipulation. Clamping circuit theorem The clamping circuit
theorem states that the ratio of the area under the output voltage curve in the forward direction

to that in the reverse direction is equal to the ratio R f/R.

Clamper Circuits
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Schematic diagram of Positive Clamper
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Schematic diagram of Negative Clamper
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Simulation Results

Viva Questions

1.What is clamper?

2. What is clamping circuit?

3.What is the necessity for establish the clamping?
4. Explain various types of clamper circuit?

5. What is positive and negative clamp circuit?

6. Why we do clamping for input protection?

7. What is the principles of operation of clamper?
8. Give some example of clamper?

9. What values of R and C should be taken for good clamping?
10. Define voltage multiplier

11. List different types of voltage multipliers

12. Define voltage doubler

13. Define voltage tripler

14. Define voltage quadrupler
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EXPERIMENT: 8

AlM: Design5V dc Power Supply

TOOL.: Proteus.
THEORY:
How does the 5V Power Supply work?

First, we are using a step-down transformer [Secondary rating 9Volt & 1 Amp] to step down
230V/ 110V AC supply to 9-Volt AC. Then we rectify the 9V AC to 9 V DC using a diode
bridge rectifier [Full wave rectifier]. After the rectifier, we have used Capacitors to filter the
ripple from the circuit and fed it to the input of the 7805 voltage regulator. 7805 regulates the
9 volt DC to 5 Volt DC and at the output of 7805 ic, we get constant 5 Volt DC output.

Circuit Digram

5 volt DC Power Supply using 7805

Transformer Rectification
o =
2
82 g g Smoothing Regulation
-= 1
-2 N 30ur
5 3lllees 1w
2 GND
4 X ING00Y . l SvOC
ouTPUY
470pF 0 YuF D.luFT
= G i

Schematic Diagram
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Layout Designs and 3D View

PCB Design
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Viva Questions

What is a 5V power supply and what does "5V" represent?
Explain the difference between AC and DC power, and why a 5V power supply provides DC.

What are the key components of a basic 5V power supply circuit?
Components and Functions:
What is the role of a transformer in a power supply?

How does a rectifier convert AC to DC?
Explain the function of a filter capacitor in a power supply circuit.

What is a voltage regulator and why is it important in a 5V power supply?
Specific to 5V Regulation:
Which common voltage regulator IC is often used to create a 5V power supply? (e.g., 7805)

Describe the internal workings of a voltage regulator like the 7805

What is the significance of "dropout voltage™ in a voltage regulator?
Applications and Considerations:
Why is 5V a widely used voltage in electronics?

What kind of devices typically operate on a 5V power supply?

What are the potential issues with a 5V power supply, such as current limitations or ripple
voltage?

Advanced Topics:

Explain the difference between a linear regulator and a switching regulator

What are the advantages and disadvantages of using a switching regulator for a 5V power
supply?

How would you design a 5V power supply with a specific current rating for a particular
application?

Dr.R. Prabhakar, Assoc. Professor, ECE



PCB Design Lab Manual for Il-1l . B.TECH -ECE

HARDWARE SPECIFICATIONS

PCB MAKING

A printed circuit board (PCB) mechanically supports and electrically connects electronic
components using conductive tracks, pads, and other features etched from copper sheets
laminated onto a non-conductive substrate. A printed circuit board has pre-designed
copper tracks on a conducting sheet. The pre-defined tracks reduce the wiring, thereby
reducing the faults arising due to lose connections. One simply needs to place the

components on the PCB and solder them.

STEPSFOR MAKINGTHE PCB

» Print the layout of PCB on a glossy paper or photo paper using laser printer.
» Now cut the copper board according to the size of the layout.

» Clean the board properly so that layout is printed exactly.

» Transfer the PCB print on to the copper board using iron.

» Put the glossy paper on copper board exactly. Now iron the glossy paper
all along using the tip while applying a little pressure for about 5 to 15

mins.

» The heat from the iron transfers the ink printed on the glossy paper to
the copper plate.

» After ironing, place the printed plate lukewarm water for about 10
minutes. The paper will dissolve, then you can remove the paper gently.

Remove the paper by peeling it from a low angle.
» Now it’s time for etching.
» Take a plastic box and fill it up with some water.

» Dissolve2-3 tea spoons off erricchloride powder in the water.
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Dip the PCB into the etching solution (Ferric chloride solution, FeCl3) for approximately 30 mins.
The FeCl3 reacts with the unmasked copper and removes the unwanted copper from the PCB.

This process is called Etching. Use pliers to take out the PCB and check if the entire unmasked area

has been etched or not. In case it is not etched, leave it in the solution for some more time.
Clean it by using thinner to remove print on the copper board.

Drill holes using a component to the board.

IMATIC ROOM LIGHT ¢

OUNT

Soldering:

Like this PCB driller B and solder all your cool

Soldering is a joining process used to join different types of metals together by melting solder.
Solder is a metal alloy usually made of tin and lead which is melted using a hot iron.

The iron is heated to temperatures above 600 degrees Fahrenheit which then cools to create a strong
electrical bond.

Solder is melted by using heat from an iron connected to a temperature controller.

It is heated up to temperatures beyond its melting point at around 600 degrees Fahrenheit which then
causes it to melt, which then cools creating the soldered joint.

As well as creating strong electrical joints solder can also be removed using a desoldering tool.

Solder is a metal alloy used to create strong permanent bonds; such as copper joining in circuit boards
and copper pipe joints.

It can also be supplied in two different types and diameters, lead and lead free and also can be between
.032” and .062”.
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Inside the solder core is the flux, a material used to strengthen and improve its mechanical properties

STEPSFORSOLDERINGTHEPCB
Place all the components on PCB.
Clean the soldering tip properly. Apply the flux on PCB so that it is properly soldered.

Heat the soldering iron and soldered the components to PCB using the lead.

Now load the hex file of program into microcontroller and put it in the circuit.
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Materials required for the fabrication of simple PCB’s

9. PCB copper clad boards

Single Sided TECHDELIVER Copper Clad TECHDELIVER FR4 Copper
Plain Copper. Copper Clad. Phenol Boar.. Copper Clad.. Clad Laminat..

Copper clad boards are used in many industries, including aerospace, automotive, and electronics.
They are used to make printed circuit boards (PCBs).

Applications

Aerospace: Heavy copper PCBs are used in harsh environments and extreme temperatures.
Automotive: Copper clad laminates are used to make electronic components like infotainment systems,
engine control units, and advanced driver assistance systems.

Electronics: Copper clad boards help prevent overheating in electronic devices. They are also used
in DI'Y PCB fabrication.

Benefits

Durability: Copper clad boards are durable and resistant to bending and fracturing.

Chemical resistance: Copper clad boards can withstand chemicals used in electronic manufacturing
processes.

Thermal conductivity: Copper clad boards help dissipate heat from electronic components.
Electrical conductivity: Copper clad boards are good conductors of electricity.

Mechanical strength: Copper clad boards have high mechanical strength.

Manufacturing

Copper clad boards are made of fiberglass-reinforced epoxy laminate with a thin layer of copper foil
bonded to one or both sides.

10.Ferrous chloride’ for PCB etching

Why ferric chloride is used in PCB etching? Ferric chloride is a corrosive, acidic chemical

compound that will eat away all copper on the board that is not protected by the marker's ink.
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Pour a modest amount of ferric chloride into a plastic container with a lid; just enough to

cover the board completely.

ausiPCB
ETC

11.Hand drills with needles

1/

Kavya Craft RNC Electric ~ Resin Mini DUMDAAR Hand Drill

A hand needle is a long, thin tool with a pointed tip and an eye for thread that is used to sew by hand.
Parts of a hand needle

e Point: The sharp tip that pierces the fabric
e Eye: The hole through which the thread passes

e Shaft: The body of the needle that determines its length and thickness
Types of hand needles
e Sharp needles: The most common type of hand sewing needle, used for general sewing on most

fabrics
e Beading needles: Very fine needles with a narrow eye for small beads

e Quilting needles: Used for thick fabrics
Needle materials
o Early needles were made of bone or wood
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e Modern needles are made of high carbon steel wire
o Some needles are plated with nickel, 18K gold, platinum, or titanium to resist corrosion Choosing a
needle
o The right needle for a project depends on the fabric, thread, and the desired stitch.

12.Glossy photo paper (130gsm) hands on schematic implantation on board

Glossy Paper refers to any coated papers designed to present an ultra-smooth
to shiny appearance. Applications include brochures, advertising, flyers,

one sheets, photographic printing and other presentation documents.

LRS A4 Glossy Photo Paper
(130 Gsm- Pack Of 200)

13.Hand grouses, Soldering iron, Soldering paste flux, Soldering lead
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Soldering Printed Circuit Boards

The soldering of components onto a printed circuit board (PCB) is also commonly done with soldering

irons.

 Begin with the tallest components, soldering interconnected wiring last.

« Place through-hole components in correct holes, making sure they sit flush on the board.

o Bend component marginally to keep it stationary.

« Heat soldering iron and, once it reaches appropriate temperature, touch the pad in order to heat both the
component’s metal and the pad. Correct temperatures are vital, as temperatures that are too high may
damage the board and components, while temperatures that are too low won’t create a joint sufficient for
making an electrical connection.

o Apply solder so that it flows around the component in liquid form, using enough to make solid
connections without gaps though not so much that there’s excess solder.

o Draw soldering iron directly upwards from the part being soldered, which should result in a solder joint
shaped like a cone.

e Check the joint, ascertaining that it’s shiny in appearance, not too much solder was used and there aren’t
any gaps.

« Should the solder joint be satisfactory, cut any excess from the component above the joint.

14.1ron boxes as a heat sink

While an iron box could technically be used as a heat sink in a pinch, it's not an ideal choice due to its
relatively poor thermal conductivity compared to materials like aluminum or copper, which are typically
used for heat sinks; meaning it would not effectively dissipate heat from a heat source.

Why iron boxes aren't great as heat sinks:

e Low thermal conductivity:

Iron has a lower ability to transfer heat compared to other metals commonly used in heat sinks,

resulting in less efficient cooling.
e Design limitations:

A typical iron box lacks the fins or extended surface area that most heat sinks have, which are crucial

for maximizing heat dissipation.
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« Potential for overheating:

If the heat source is generating a significant amount of heat, an iron box might not be able to handle it
effectively, leading to overheating issues.
Better options for heat sinks:

¢ Aluminum heat sinks:

Widely available, lightweight, and have good thermal conductivity, making them suitable for most

applications.

o Copper heat sinks:
Offer even better thermal conductivity than aluminum but are typically more expensive.

15. Development of different mini projects on PCB.
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