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Abstract - lilustrating the Synthesis and simulation of a
three input binary AND Gate using behavioral level modelling
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1. INTRODUCTION

Basically we all are familiar with binary logic gates as these
are the building blocks of digital circuits either complex or
simple.

So basically here I am showing how a very important
multiplicative operative i.e. a binary AND with three inputs
can be implemented by CAD tools i.e. is synthesised and
simulated using Xilinx 14.7 software.

! Verilog HDL, standardized as IEEE 1364, is a
behavioural and a structural case- sensitive hardware
description language (HDL) used to model electronic
systems. It is most commonly used in the design and

verification of digital circuits at the register-transfer
level (RTL) of abstraction.

> The module is implemented in terms of desired
design algorithm without concern for the hardware
implementation details.

2. CIRCUIT DIAGRAM AND TRUTH TABLE OF A
THREE INPUT AND GATE
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Fig.1. Circuit Symbol of Three input AND Gate

Table -1: Truth Table of a Three input AND Gate

Input | Input | Input Output
in1 in2 in3
out
(out=in1.in2.in3)
0 0 0 0
0 0 1 0
0 1 0 0
1 0 0 0
1 1 0 0
0 1 1 0
1 0 1 0
1 1 1 1
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3. IMPLEMENTATION

In the implementation of a three input AND gate using
behavioural level modelling, module name is myandgate
with inputs: in1, in2, in3 and output: out. The output here is
taken a register continuing with assigning the inputs with
always statement and using relative operator to perform
logical AND operation.

4. VERILOG HDL DESCRIPTION

4.1. Module Program:

module myandgate(out,inl,in2,in3);
inputinl,in2,in3;

output out;

always @ (in1,in2,in3)

begin

out=in1&in2&in3;

end

endmodule

The module program of Verilog HDL serves the purpose for
providing the binary AND gate schematic layout.

4.2. Test Bench/ Simulation Program:
module myandgatetest;

reg inl,in2,in3;

wire out;

myandgate uut (out,inl,in2,in3);
initial

begin

$monitor ($time,"in1=%Db,in2=%b,in3=%b,
out=%Db",in1,in2,in3,out);

#100 in1=0; in2=0; in3=0;

#100 in1=0; in2=0; in3=1;

#100 in1=0; in2=1; in3=0;
#100 in1=1; in2=0; in3=0;
#100 in1=1; in2=1; in3=0;
#100 in1=0; in2=1; in3=1;
#100 in1=1; in2=0; in3=1;
#100 in1=1; in2=1; in3=1;
end

endmodule

The simulation/ test bench program associates the module
program to verify the logical combinations of the gate.

5. ANALYSIS ON XILINX 14.7
5.1. Module Program and its obtained Schematic

module myandgate (out,inl,in2,in3);
input inl,inZ,in3;

==

[

p

p

p

23 output out;

24 reg out;

25 always @ (inl,in2,in3)
26 begin

27 out=inliin2&in3;

28 end

29 endmodule

Lad
]

Fig.2. Module Program in Xilinx

myandgate: 1

myandgate

Fig.3. Synthesised Output
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5.2. Test Bench/ Simulation Program and its b. With inputs in1=0, in2=0, in3=1 and output out=0
obtained logical Simulated Verification Outputs

1Sim (P.2013101:

[T

module myandgatetest;

reg inl,in2,in3;

wire out;

myandgate uut (out,inl,in2,in3);
initial

P B P B3 R P
S -

w oo

[t
[ =1

tb, in2=%b, in3=%b, cut=%b", inl, in2,in3, out);

[
1

$100 in1=0;in2=0;in3=1;
$100 inl1=0;in2=1;in3=0;
$#100 inl1=1;in2=0;in3=0;
$100 in1=1;in2=1;in3=0;
$100 in1=0;in2=1;in3=1;
$100 in1=1;in2=0;in3=1;
$100 inl=1;in2=1;in3=1;
end

endmodule
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Fig.4. Simulation Program

800in1=1,in2=1,n3=1,0ut=1
15im>

& console j CompilationLog | @ Breakpoints | (4 Find in Files Results #h Search Results
Observed Simulated Outputs:
Fig. 5.2.
a. With inputs in1=0, in2=0, in3=0 and output
out=0 C. With inputs in1=0, in2=1, in3=0 and output out=0

ks 1Sim (P.20131013) - [Default:

”i" out
[ int
1§ in2
g in3

= Default. nefg 8

Console

Consale

200in1=0,in2=0,in3=1,0ut=0

800in1=1,in2=1,in3=1,0ut=1 800in1=1,n2=1,in3=1,0ut=1

1Sim> 1Sim>

B console ||| Compilationlog | @ Breskpoints | |p§ Findin Files Results | [gg Search Results B Conscle | =] Compiationlog | @ Ereskponts | (4 Findin Fles Results | Efy SearchResuits

Fig. 5.1. Fig. 5.3.
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d. with inputs in1=1, in2=0, in3=0 and output out=0 f. With inputs in1=0, in2=1, in3=1 and output out=0
1Sim (P20131013) - [Defaultwef
ISim (P.20131013) - [Defaultwcfg] B
B D28 LGN BEOC: PR ARRAE e}
03d R IEEY ZENC AR AABAIR |t ¢
» 0
] ]

=y m-|

LT

15im>

= B Crwe [ Copistinieg | @ Besonts | Frdneshests | SechResis
& Conoe | =] Compiafonlog | @ Sresiparts | [ FdinFlesResits | oy SewrchResuts

Fig. 5.4. Fig. 5.6.

e. With inputs in1=1, in2=1, in3=0 and output g. With inputs inl=1, in2=0, in3=1 and output out=0
out=0 5 P20731013)- Defatncy
Sim (P-20131013) - [Defaultwcig] 8 -
D265 400x8/00/Na R0 AR A2PAR e

ER=X*)

= e |

Defaultncly g Defaltacly B

I5m>
B Crse = Conpigtinleg | @ Bresipons | @ FrdnFlesResus | o SearchResuts

Fig. 5.5. Fig. 5.7.
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h. with inputsin1=1, in2=1, in3=1 and output out=1 [9]. Digital Design by Morris Mano
[10]. Digital Hardware Design by John B. Peatman
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Fig. 5.8.

6. FUTURE SCOPE

Basic programming descriptions can be made easier which
can be helpful in developing complex VLSI circuits with more
number of inputs and also leading to its futuristic approach
with using CAD tools.

7. CONCLUSION

Convincingly it has been observed that a three input binary
AND gate can be easily simulated and synthesized by
considering the output as a register in the module program,
other than using casing or conditional statements in
Behavioral level modelling.
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