Experiment # 3

	Lab Title: 
	Combinational circuits in verilog

	

	Learning Objectives:
	To build and verify combinational circuits in verliog

          In this lab we will learn how to build and simulate combinational circuits in verilog. During this lab we will get introduction to verlooger pro. Using this tool we will try to build  modules for half adder, multiplexer and 2to4 Decoder.

	

	Tools Used:
	Verilogger pro

	

	Procedure:
	

	Combinational Circuits:


First of all let see what is a combinational circuit? Combinational circuits are those in which output at any given interval is totally dependent on and determined by input at hat time interval. Combinational circuits have no storage elements. Contrary to it, there are sequential circuits. In sequential circuits output is determined not only by current input, but also by state which is represented by content of storage elements.


Examples of combinational circuits are multiplexer, decoder and half adder.

Multiplexer:


Multiplexer (mux) is a combinational circuit which selects among multiple incoming signals and connects one of them to the output at a time. It has n control lines to select among 2n information lines(or buses). Output of Mux is always single a line(bus of same width as that of information buses). General block diagram of a mux is as shown below.
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Fig  03.1: Block diagram of general multiplexer.


2to1 mux has two information lines and one select signal. Gate level diagram of 2to1 mux shown below.
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Fig  03.2: Gate level diagram of 2to1 Mux

Decoder:


Decoder is a combinational circuit that converts n incoming signals into 2n output signals and sets them to unique value for each individual input. General block diagram of decoder is as shown below
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Fig  03.3: Block diagram of n to 2^n decoder

Gate level diagram of 2to4 decoder is given below.
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Fig  03.4: Gate level diagram of 2 to 4 decoder

Half adder:


Half adder is a module that can add only two bits and can not accept carry as input. Gate level diagram of half adder is given below.

[image: image5.png]) > sum

[ camy




Fig  03.5: Gate level diagram of half adder

Verilogger pro:


Now we will use verilogger pro to write code for an example module, an or gate. To accomplish it successfully, follow given steps.

Step 1:
To open verilogger pro follow this path.


Start(Programs(Synapticad(Verilogger pro
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Fig: 03.6: Opening Verilogger pro
Step 2:
You will see verilloger Pro’s window containing fou sub windows. Three of them are labeled as

1 Project Window

2 Diagram Window

3 Report Window.


These windows with their functionality are shown in following snapshot.

[image: image7.png]Fie Egot Et B Lbares Popc Edlo Sl Aepat e Opors Wrcon rep

IE-TF FEECC TN EE R A |
[sim Diagram & Project »] Debuafun |l b b 2P M2 |s
[ et

= R [ s orrmter - wnitedrtin®
[ Discien [ Tpe | Se

project window

files added 1o the project are shown here

[ oo v ]
[ize ]
i ook [ NEH [T

shows arrror messeges and verilog reprosentation
of grephically cppled inputs

You con grephicaly epply nputs here ond can check
changes in outpu signals nd ntomal signals
"





Fig 03.7: Verilogger pro window

Step 3:
At any later stage you can open report window  by adopting following 

path.

Window(Report-Verilog
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Fig 03.8: Opening report window

Step 5:
whenever you want to buils a module in verilog, first of all you have to make a new project.. You can do this by following the path given below.


Project(New Project
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Fig 03.9: Make new Project

Step 6:

Save your project.



Project(Save Project As
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Fig 03.10: saving Project

Step 7:
Specify location in “Save Project as” Dialog box where you want to save your project.
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Fig 03.11: specify project location

Step 8:
Now you must create your file, in which you will build your module. For this purpose follow given path.


File( New HDL file
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Fig 03.12: Making new HDL file

Step 9:
Now save your empty file.



File(Save HDL file as
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Fig 03.13: Saving HDL file

Step 10:
Now we will write the code in saved file for our or gate.

1
First step is to define module. For this purpose “module” and “endmodule” are key words.

Syntax for defining module is dhown below.

module module_name(Port list);

.

.

endmodule

Now our code should appear as given below.

module  a_00_simple_gate (c,a,b);

endmodule



2
Now define ports as input or output.

module  a_00_simple_gate (c,a,b);

output c;

input a,b;

endmodule

3
Now write statement to perform OR operation on two inputs.




module  a_00_simple_gate (c,a,b);

output c;

input a,b;

assign c=a | b;

endmodule


NOTE:
name of module (called identifier) can not begin with digits 0to9 and $ 
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Fig 03.13: writing verilog code for your design

Step 11:
Open project window by following given path.




Window(Project
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Fig 02.14: Opening project window

Step 12:
Now add you file in project by using one of two ways.

1 Right click in empty project window and select “Add HDL file(s)”.

2 Folow the path

Project(Add HDL files
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Fig 02.15: adding files in Project

Step 13:
An “Add files” dialog box will appear. Select your file and click open.

[image: image17.png]000_sinple_gate il o a2l
N e e i

|eaopa [axaa wm |Fiq
i Dingrom & Project =] Searin ) b ov oo @ a1 L
1

P ey Toiesin T Tee e

T 1|
hnGmE  oe@om

L e —
N e s

™ open vy

| St ke




Fig 03.16: adding files in Project

Step 14:
Now your project window will display the file added to your project.
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Fig 03.17: adding files in Project

Step 15:
simulate your module by having a single click on “Run Simulation Button” in tool bar.
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Fig 03.18: Simulating design

Step 17:
To provide input signals, select Low or High Buttons from tool bar and then click against desired signal name to assign a value.
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Fig 03.19: Generating input signals

Step 18:
you can save timing diagram by following the path.



File(Save Timing Diagram As
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	Fig 03.19: Saving timing diagram

	Exercises:
	

	Write and verify verilog modules for

1 Half adder

2 4to1 Multiplexer

3 2to4 Decoder

Assignment:


Write and verify verilog module for 4 bit ALU having following operation capabilities.

1 Addition

2 AND

3 OR

4 XOR
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