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Abstract

The counter circuit is a basic component in floating point operation. The main aim is to speed up the operation of the circuit. The new
derived Boolean function which is designed by the concept of transmission gate logic in order to reduce the number of gates and speed
the circuit operation. By the transmission gate logic the 8 bit counter circuit is designed. Moreover, 16 bit and 32 bit circuit is designed
using 45 nm technology. The result of 16 and 32bit circuits are better than the reported design and by comparison, proposed design is
faster and the delay of the circuit is minimized when compared to the reported design.
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1. Introduction

The counter circuit is an essential element in floating point
operation The design is to increase the speed by reducing the
delay . So there is a research for increasing the speed and also
some investigation is needed about it. By the investigation ,the
concept of transmission gate logic is suggested to design circuit
using 45 nm technology in cadence virtuoso software. The
transmission gate logic is also one of the concept in the CMOS
design . The transmission gate logic is used for reducing the
number of transistors and also used to increase the speed of
the circuit in order to show the best performance[5-7].

2. Principle and design of counter circuit

The 8bit circuit consist of 8 inputs (A7,A6,A5,A4,A3,A2,A1,A0)
and four outputs (V,X2,X1,X0).The 16 bit also consist of two 8
inputs and 5 output (V,X3,X2,X1,X0).Then 32 bit also consist of
four 8 inputs and 6 outputs (V,X4,X3,X2,X1,X0).The 16 bit and
32 bit circuit is designed on transmission gate logic. Due to this
speed of the circuit is increased. The circuit consist of NOR gate,
or gate, AND gate, NAND gate and NOT gate. By the 8bit design
the outputs are given as a Boolean expressions,

GO=(A7+A6) ,G1=(A7+(A6.A5)), G2=(A5+A4) , G3=A4+Ab

0
G4=A3+A2 , G5=(A3+(A2.Al)) , G6= AL+A0 , H0=(G0.G2)
---------- @
Hl= GO0.(G2+G4) , H2=G1.(G3+G5) |, H3=G4.G7
---------- ®
V=HO+H3 , X0=H0, X1=H1, X2=H2---------- (4)

These are the Boolean expressions from the 8bit architecture. If
the inputs of 8bit are A7,A6,A5,A4,A3,A2,A1,A0=11110000 the
output  was 1111 Then the inputs are
A7,A6,A5,A4,A3,A2,A1,A0 =10101010 the output was 1100. The
circuit is designed to represent the output in the form of binary. If
all the 8 inputs are zeros then the output was 0011 in 8 bit
architecture. This shows that all the variation of inputs is giving
the at least one output as 1. So this shows that the system is better
in operation and performance of the design[1-4].

3. Proposed system

The 8bit,16 bit, 32 bit architecture of was given below. The below
3 architectures are designed using transmission gate logic which is
shown in the Fig:2,4,6. By the TG logic the number of logic gates
have been reduced which increase the speed of the circuit. The
delays of the circuits are varies. The 8 bit RCD circuit is designed
of simple logic gates such as NOR, OR, NAND, AND, Inverter.

The outputs equations of the 8 bit circuits are,

V = (AT+AB).(A5.AB)+(A3+A2).(A1+A0) (5)
X0= (A7+A6).(A5.A6) (6)
X1=(A7+A6).(A5+A4) + (A3+A2) ) @

X2=((AT+A6.A5).(((A2+A4))+((A2.A1)+A3))) ®)

These are the simplified equations from the design. The longest
path of the circuit is been simplified which increase the speed of
the circuits and also the performance.
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The 8 bit has an 8 inputs which are given as(11110000). Finally
the output of the 8 bit was 1111.This shows the 8 bit design
performance was better in showing the output. The output of the
8bit is shown in the Fig:4&5. The 16 bit also given as the inputs
as(11110000). The output of the 16 bit was shown in the
Fig:6&Table 7 and also the output of 32 bit was shown in the
Table 89. The proposed system was given in the conclusion. The
conclusion of the proposed design shows the better performance in
the logic of transmission gate logic.

Figure 4: 16 Bit Output

Figure 5 : 32 Bit Architecture
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Figure 6 : 32 Bit Output
4. Experiment result:

The 16 bit and 32 bit architectures using transmission gate logic
has shown the best performance of reducing the delays which are
given below the table.

Table 7 : Comparison of delays between conventional design and
proposed design

Devices 16bit delay 32bit delay
Conventional 14.293ns 0.512ns
design[1]
Proposed design 0.0188ns 0.15ns

Table 8 : Comparison of power consumption

design and proposed design

between conventional

Devices 16bit power 32bit power
consumption consumption
Conventional 52.00mwW 65.85mwW
design[4]
Proposed design 1.623mW 0.3342uW
Delay
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Figure 9 : Delay comparison between existing system and proposed
system.



International Journal of Engineering & Technology

585

80
60
40 1 H Power
20 - Consumption
O T —_ T T T =
16 32
bit bit

Figure 10 : Power consumption comparison between existing system
and proposed system.

5. Conclusion

In our proposed design the factors like delay, power consumption
are minimized by using of 45nm technology. The power
consumption 16bit and 32bit design is reduced to 88.15% and
49.24%. The delay of 16bit and 32bit was reduced to 87.45% and
70.7%. The result of delay and power consumption of proposed
design shows the better performance than the conventional design.
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