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AbSTRACT

The semiconductor device now day are dealing with the Very Large Scale Integraled (VLSI) circuit for pelforming
the component such as logic, adder. multiplexer and other device. BUI in order to function in normal condilion or in
high speed condition the output node of the circuit are influence by the several type of noise in deep submicron
circuit. The noise will cause the circuit produce the error output. To overcome this problem, one technique has been
used. The technique is Noise Tolerance Precharge circuit design. In this paper the Noise Tolerance Precharge
circuit will be combilling into the ComplementCll)' Metal Oxide Semiconductor (CMOS) circuit. The comparison for
each result show the Noise Tolerance Precharge circ';;; output is more noise-immune and display batter result. The
implemented circuits with Noise Tolerance Precharge result show the circuit is reduce noise 90% of the error in
normal domino technique. The designs in this paper are based on MOS 0.35J1technology.

Keywords: Deep submicron. CMOS, Noise tolerant, XOR-XNOR circuits, adder.

Introduction

The low-voltage CMOS VLSI device is a combination of two type circuit. Dynamic and static circuit is the major
circuit combination to produce the VLSI system. The noise-tolerance-precharge (NTP) is the important part in the
low-voltage CMOS VLSI system. In high-speed system, the dynamic logic circuit techniques are frequently used
(James, B. Kuo et. a!. 1997). During operation of the system there are noise or disturbance produce by the logic.
Noise sources that have substantial impact on the performance of digital circuits include ground bounce, crosstalk,
charge sharing, process variations, charge leakage, alpha particles and electro-magnetic radiation. (Lei Wang et. a!.
2000). The noise-tolerance-precharge (NTP) technique is the solution for the problem.

Static Circuit

The XOR and XNOR gates play the major rule in various circuits especially circuits used for performing arithmetic
operations like full adders, compressors, comparators, and so on. That circuit proved to be power efficient but they
displayed poor delay characteristics. To overcome the problem of skewed output an efficient design that combines
the implementation of both the XOR and the XNOR functions in one circuit using only 6 transistors is presented in
Figure I (Lei Wang et. a!. 2000). The circuit has a single connection to Vdd and a single connection to Gnd with no
direct connection between them. The existence of Vdd and Gnd connections give good driving capability to the
circuit and the elimination of direct connections between them avoids the short circuit currents component. An
improved version of this circuit in Figure 2 has a better power delay product and higher noise immunity.

Fig. 1: The S\;hematic ofXOR-XNOR Logic
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Fig. 2: The Schematic of XOR-XNOR Logic with NTP

Full Adder Circuit

The I-bit full adder is the basic of the adder circuit. Basically the full adder has three inputs and two outputs. The
logic circuit of the one bit fur adder is shown in Figure 3.

Fig. 3: The One-Bit Static Full Adder (Pucknell, D. et. al. 1985)

A One bit adder work with add the all input and the will shown the result of adding all of input. When fully
function the adder will follow the truth table result as bellow.

Refer to figure above the static block diagram are needed while designing in the L-edit software. The block
diagram shows the input part (A, B, and C) and output part (Sum and Carry). The Boolean equation of this adder is
(Vai, M. M. 2001):

SUM = ABC + ABC + ABC + ABC
(1)

CARRY = AB+AC+BC
where

(2)

A,B,C
= input

Dynamic Circuit

While Designing the adder u1:ing dynamic technique or domino technique the basic speciation almost same as the
designing the adder in static circuit. The Boolean equation and the truth table of dynamic circuit are equal for the
static technique. Refer to Figu-e 4 the circuit bellows show the one-bit dynamic adder.
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Fig. 4: The Circuit Schematic of Normal One Bit Adder.

Implementation of the Noise Tolerance Precharge (NTP) into circuit has been made in this project. The dynamic
NTP technique has been used into the dynamic circuit in Figure 5. The specifications of this circuit are almost same
like the normal technique but the circuit has been modified follow the dynamic NTP technique.
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Fig. 5: The Circuit Schl1natic of One Bit Adder with NTP Technique.

Simulation Result

The resuit of the circuit is grouping into two categories.

Result o/Slatic Circuit
We will now compare the effectiveness ofNTP in reducing the noise precharge which is generated by the static
circuit.
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Fig. 7: The Output for XOR·XNOR Circuit (a) without NTP (b) with NTP

The result in Figure 7(a) shows that the XOR-XNOR has error output. It happens at 40ns until 60ns. By adding NTP
technique, the result in Figure 7(b) is success. This indicates that the NTP technique is effective in reducing the
precharge error.

Result ofDynamic Circuit
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Fig. 9: The Output for the Adder Circuit (a) without NTP (b) with NTP

Figure 9(a) shows the output of one bit full adder without NTP still has noise prechage. Hence Figure 9(b) shows full
adder with NTP. The output is true based on the true table.
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Table I: Truth Table for Full Adder with NTP and without NTP.

INPUT Truth T,bl, NOl1l\ol NTP

No Cl." • B C SUll CA..~V SUll CAiRV SUll CARRV

I. 1 0 0 0 0 0 I 0 0 0

2. 1 0 0 I I 0 I 0 I 0

J 1 0 I 0 I 0 I 0 I 0

4. 1 0 I I 0 I 0 0 0 I

1 1 I 0 D I 0 I 0 I 0

6. 1 I 0 I 0 I 0 0 0 I

7. 1 I 1 0 0 I 0 I 0 I

g 1 I 1 I 1 1 I 1 I I
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Fig. 10: The Output for the Implementation NTP into Four Bit Adder Circuit.

That Figure 10 shows the output of 4 bit full adder. Based on that simulation output it indicates the NTP technique
can make the output is more noise-immune and batter.

Conclusion

Trough this study, the processes analyzed and implementation of NTP circuit into static and dynamic circuit has been
successful. Using the 0.35/l MOS technology the NTP has been implemented into XOR-XNOR fast logic for the
static section. In the dynamic section the NTP technique has been implemented into one-bit adder and four bit adder.
Using the T-spice the circuit has been analyzed using the transient analysis. The circuit has been injected by the input
and the output has been produce in W-edit. The output of W-Edit has been used as result and been analyzed. The
concept of NTP technique has been prove true with ability of reducing the noise in both type of circuit dynamic and
static circuit. The ability of the NTP produces more than 90% effective circuit compare between normal techniques.
In other section the NTP also been proved to work normally in high speed of circuit. It has been show in the dynamic
section when the circuit has been injected with high speed clock cycle. At the last all the theoretical research at the
literature review has been proved by the analysis in section dynamic and static circuit.
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