Department of Technical Education

DIPLOMA COURSE IN ELECTRONICS AND COMMUNICATION ENGINEERING

Third Semester

Subject:EC306 PCB Design and Simulation lab

Contact Hrs/Week:6


Contact Hrs/Sem:96 

Section-I



Hrs: 24

PART - A


 Introduction to PCB Designing
Hrs: 18
1)
Introduction to PCB



Hrs: 3



What is a PCB?









Types of PCB









Single- and Double Sided PCB







Multi Layer PCB









Flexible Circuits









Flexible Rigid or Flex-Rigid








Backplanes









MCM (Multi-chip Modules)








Classes of PCB Designs 








RF, Microwave and Analog PCBs







Digital PCBs









Mixed Technology









Background and History of PCB







Technology Advancements in PCB







Introduction to industry standard PCB Design software’s







2)
PCB Design Process



Hrs: 12



Basics of PCB designing








PCB Design Process Flow 








Library Creation (Shcematic Symbols & PCB Footprints)





Schematic entry and PCB Interface (Netlist creation and Cross Probing)



Pre Layout Signal Integrity Analysis







Layout size and Stack-up Properties







Component Placement








Routing 










Planes and  Copper Pouring








Post Layout Signal Integrity Analysis







Gerber Generation (274D & 274X) and CAM Validation





PCB Design Requirement Specifications




3)
Introduction to High Speed PCB Designing



Hrs: 3



Basics of Transmission line








Transmission lines and its effects







Significance of Transmission line in Board design.






Analysis of Transmission lines.







Types of Transmission lines.








Digital Logic families








What are simulation models?








Spice and IBIS models








Basics of Signal Integrity Analysis







Signal quality issues.








Reflections.









Termination schemes.








Fundamentals of Crosstalk.








Basics of Thermal Analysis








Basics of Heat Transfer Mechanisms (Conduction, Convection and 

Radiation)



Critical Information of Electrical Devices and PCB






Cooling Components and Techniques







PART – B  Introduction to PCB Fabrication & Assembly
Hrs: 6


Inputs required for Fabrication and validation






PCB Manufacturing Process








Copper Clad Sheet









Image Transfer









Tin Plating And Etching








Solder Mask (Screen Printed)







Special Contacts And Connectors







SPECIAL CASE DELIVERY - Assembly







Section-II

72 Hrs


Draft , Simulate & Design PCBs for the following circuits . 




Part-A

1. Analog Electronics:








1
Bridge Rectifier with and without filter load using Discrete diodes .



2
OP-Amp power supply ( ±12V) using fixed voltage regulator 




3
Self Biased Single stage R. C  Coupled Amplifier - and find  its 

frequency response

4
Using  op-amp










a) Inverting and Non-Inverting Amplifier







b) Summing amplifier and Difference Amplifier






c) Voltage follower









d) Astable & Monostatble Multivibrator.






6
a) Differentiator & Integrator








b) Comparator










c) R.C. Phase-shift oscillator








d) Hartlay Oscillator








7
Schmitt trigger, Astable  and monostable multivibrator using IC555




2. Digital Electronics








1
4 -Bit Shift Register using  7476








(i)SISO
(I)PIPO







2
Shift registers using  7495







3
4 Bit Binary /MOD N counter using  7476






4
Ring counter And Johnson counter using 7476 &74164




5
UP/DOWN counter using  74190,74191 & 74193





6
Decade counter with seven segment display using 7490,7447 




7
Decoder IC 74138 and 8 Bit tri-state latch 74373





8
Astable and Monostable  multivibrator using 74121





9
A/D converter using 0808







10
DAC using 0808








Part-B

Study Draft , Simulate & Design PCBs for the following 

circuits . 



1
D.C Regulated power supply 2A, 0-30V






2
Function Generator (Sine, Triangle, ramp) with Variable





frequency of 0 to 1KHz and amplitude of 0-5V





3
Counter to Count & Display (Using  LED) frequency upto 999





whenever a key is pressed







4
Clock display ( H:M:S) format







5
Frequency multiplier using IC565.







6
Voltage to Frequency  converter using  IC 566





7
Frequency counter using 7226








Prepare PCB for the two circuits each from analog circuits and 

digital circuits in part A


(Refer the website riccibit.com/pcb.html for preparing PCB's)





 
SCHEME OF EVALUATION                  


1.              Record                                                          05





5



2
Drafting ,Simulation & PCB design           30
 



 
for any one in Analog electronics





3
Drafting ,Simulation & PCB design           30

 



 
for any one in Digital Electronics              






4
Printout (Any one)
     10






5
Viva-voce

     15


6
Theory 

     10






 
Total
                                                 100  
 
 
 
 



Drafting, Simulation and designing of PCB can be carried out




using any of the following suitable software’s:





Soft ware: 








1
 PADS, Allegro, Altium,  Multisim, orCAD  Capture 

Text Book:


1)   Electronic Product Design Volume-I by S D Mehta, S Chand   

        Publications





Reference Books:









1) Coomb's Printed Circuit Handbook Fifth Edition






2) Signal Intgerity Simplified by Eric Bogatin







3) Handbook of Printed circuit design, Manufacture, Component &





Assembly by G. Ceonida









4) How to produce specific design and buy PCB's:  Preben Lord 

Technology(PLT)



and  DATA Electronic Consult (DEC) third edition April 2003





5) Surface Mount Technology for PCB,   James Holloman





