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	Programme              : Electronics and  Communication      
                                   Engineering
	Type of course          : Tutorial + Practical

	Course Title            : VERY LARGE SCALE              
                                  INTEGRATION PRACTICAL
	Course Code	: M10EC313

	Term                     :V
	Course Group	: Applied

	Teaching Scheme  : 0:1:3(L:T:P) (in Hours)
	Credits	: 2

	No of weeks / term:15
	Total Contact Hours	: 60

	CIE                       :25 Marks
	TEE	: 75 Marks



Course Outcomes:
On successful completion of the course, the student will be able to: 

C313.1  Write VHDL Program(codes) for Combinational & Arithmetic Circuits.
C313.2  Write VHDL Program(codes) for Sequential Circuits.
C313.3  Write VHDL Program(codes) for 7 Segment LEDs& Logic Gates.
C313.4  Design a Schematic entry Diagram using VHDL code.

	Course Outcome linkage to Cognitive Level:



	On successful completion of the course, the students will be able to attain following Course Outcomes


	Course Outcome
	Experiment linked
	CL
	Linked PO
	Teaching Hrs

	C313.1
	Write VHDL Program(codes) for Combinational & Arithmetic Circuits.
	1,2
	U,A
	3,5,12
	08

	C313.2
	Write VHDL Program(codes) for Sequential Circuits.
	3,4,5,6,9
	U,A
	3,5,12
	20

	C313.3
	Write VHDL Program(codes) for 7 Segment LEDs & Logic Gates.
	7,8,10,11,12
	U,A
	3,5,12
	20

	C313.4
	Design a Schematic entry Diagram using VHDL code.
	13,14,15
	A
	3,5,12
	12

	
	Total sessions
	60



Legends: R = Remember U= Understand; A= Application  and above levels (Bloom’s revised taxonomy) 



Course-PO Attainment Matrix:


	Course
	Programme Outcomes

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	VERY LARGE SCALE INTEGRATION PRACTICAL
	-
	-
	3
	-
	3
	-
	-
	-
	-
	-




Course-PSO Attainment Matrix:

	Course
	Programme Specific Outcomes

	
	                 11
	12

	VERY LARGE SCALE INTEGRATION PRACTICAL
	-
	3



Level 3- Highly Addressed, Level 2-Moderately Addressed, Level 1-Low Addressed.

           Method is to relate the level of PO with the number of hours devoted to the COs which address the given PO.  If >40% of classroom sessions addressing a particular PO, it is considered that PO is addressed at Level 3. If 25 to 40% of classroom sessions addressing a particular PO, it is considered that PO is addressed at Level 2. If 5 to 25% of classroom sessions addressing a particular PO, it is considered that PO is addressed at Level 1.  If < 5% of classroom sessions addressing a particular PO, it is considered that PO is considered not-addressed.

Course Contents:

VERY LARGE SCALE INTEGRATION PRACTICAL

LIST OF EXPERIMENTS

1. SIMULATION OF VHDL CODE FOR COMBINATIONAL CIRCUIT
Optimize a 4 variable combinational function (SOP or POS), describe it in VHDL code and simulate it. Example: F= ( 0,5,8,9,12) in sop or pos
2. SIMULATION OF VHDL CODE FOR ARITHMETIC CIRCUITS
      	Design and Develop the circuit for the following arithmetic function in VHDL Codes    
            and Simulate it.  Addition,   Subtraction     Multiplication (4 x 4 bits)
3. SIMULATION OF VHDL CODE FOR MULTIPLEXER
Design and develop a 2 bit multiplexer and portmap the same for developing upto 8 bit multiplexer. 
4. SIMULATION OF VHDL CODE FOR DEMULTIPLEXER
 Design and develop an 8 output demultiplexer. Simulate the same code in the               software. 


5. VHDL IMPLEMENTATION OF MULTIPLEXER
Describe the code for a multiplexer and implement it in FPGA kit in which switches are connected for select input and for data inputs a LED is connected to the output.
VHDL IMPLEMENTATION OF DEMULTIPLEXER
Switches are connected for select inputs and a data input, Eight LEDs are connected to the output of the circuit. 
6. VHDL IMPLEMENTATION OF 7 SEGMENT DECODER
Develop Boolean expression for 4 input variables and 7 output variables. Design and develop a seven segment decoder in VHDL for 7 equations. A seven segment display is connected to the output of the circuit. Four switches are connected to the input. The 4 bit input is decoded to 7 segment equivalent.
7. VHDL IMPLEMENTATION OF 7 SEGMENT DECODER BY LUT
Develop a 7 segment decoder using Look up table. Describe the seven segment decoder in VHDL using developed Look up table. A seven segment display is connected to the output of the circuit. Four switches are connected to the input. The 4 bit input is decoded into 7 segment equivalent.
8. VHDL IMPLEMENTATION OF ENCODER
Design and develop HDL code for decimal (Octal) to BCD encoder. There will be10 input switches (or 8 switches) and 4 LEDs in the FPGA kit. The input given from switches and it is noted that any one of the switch is active. The binary equivalent for the corresponding input switch will be glowing in the LED as output.
9. SIMULATION OF VHDL CODE FOR DELAY 
Develop a VHDL code for making a delayed output for 1second or 2 seconds by assuming clock frequency provided in the FPGA Kit. 
  VHDL IMPLEMENTATION FOR BLINKING A LED
Develop a VHDL Code for delay and verify by simulating it. This delay output is connected to LED. Delay is adjusted such away LED blinks for every 1 or 2 seconds.
10. SIMULATE A VHDL TEST BENCH CODE FOR TESTING A GATE 
Develop a VHDL test bench code for testing any one of the simple gate. Simulate the test bench code in the HDL software.
11. BLINKING A ARRAY OF LEDS using Schematic entry.
Design and develop a Schematic entry for 4 bit binary up counter. Four LEDs are connected at the output of the counter. The counter should up for every one seconds.
12. IMPLEMENTATION OF A SPELLER WITH AN ARRAY OF LEDS using Schematic entry.
Design and develop Schematic entry for a 5 bit Johnson ring counter The LEDs are   connected at the output of the counter. The speller should work for every one seconds.
13. IMPLEMENTATION OF 7 SEGMENT DISPLAY using Schematic entry.
Design and develop a seven segment decoder using Schematic entry. Design and develop a 4 bit BCD counter, the output of the counter is given to seven segment decoder. A seven segment display is connected to the output of the decoder. The display shows 0,1, 2.. 9 for every one second.


Resources:
 1.“Digital Design” M.Morris Mano Michael D Ciletti Pearson Education 2008. 
 2. “Fundamentals of Digital Logic with VHDL design” Stephen Brown and Vranesic 2nd    
      edition   McGrawHill,2008.
 3.“VHDL Primer” Bhasker J Prentice Hall India -2009.
 4. Fundamentals of Logic Design –Roth-Thomson Brooks/Cole.
 5.  https://www.VHDLtutorials.com
 6.. http:// www.FPGA.com

Course Delivery:

The Course will be delivered through Tutorial, classroom interaction  and practical experiments. 
Tutorial - 1Hr.:
 Staff-in-charge will
1. Explain the concept of experiment to be conducted.
2. Teach required selection of components/ meters/ equipment/ suitable wires for the     experiment to be conducted.                                    
3. Ask students to write VHDL program.
4. Give clear instructions about safety precautions to be followed while conducting experiment.

Conduction/ Execution - 3 Hrs.:
Student will write VHDL program and conduct experiment individually under the supervision of the staff-in-charge



Course Assessment and Evaluation

	
	What
	To Whom
	Frequency
	Max Marks
	Evidence Collected
	Course Outcomes

	
Direct Assessment 
	
CIE
(Continuous Internal Evaluation)
	Exercise &
Observation 
	Students
	Average of mark allotted for each exercise
	10
	Course file and Record notes
	1 to 4

	
	
	IA Tests 
	
	Model Exam 1&2
	5+5
	Course File, Models 
&
file
	1 to 4

	
	
	Attendance
	
	Daily Attendance
	5
	System Admin
	-

	
	
	
	
	TOTAL
	25
	
	

	
	TEE
(Term
End Examination)
	End Exam
	Students
	End of the Course
	75
	Answer Scripts at Autonomous  Exam Cell
	1 to 4

	Indirect Assessment
	Student Feedback on course
	Students
	Middle of the Course
	Feed Back Forms
	 1&2  Delivery of course 

	
	End of Course Survey
	
	End of the Course
	Questionnaires
	1 to4 Effectiveness of Delivery of instructions & Assessment Methods



*CIE – Continuous Internal Evaluation                                                *TEE – Term End Examination

	Composition of Educational Components:



Questions for CIE and SEE will be designed to evaluate the various educational components (Bloom’s Taxonomy) such as: 

	Sl. No.
	Educational Component
	Weightage   (%)

	1
	Remembrance
	-

	2
	Understanding
	30

	3
	Application
	70

	Total
	100





		Scheme of valuation in TEE 

	1.
	Program Writing
	35

	2.
	Debugging and Execution
	30

	3.
	Result
	05

	4.
	Viva-Voce
	05

	
	Total
	75



EQUIPMENTS/COMPONENTS REQUIRED
EQUIPMENTS
	Sl. No.
	Name of the Equipments
	Required Nos.

	1
	FPGA Kit
	10

	2
	Interface Kit
	10
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