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Abstract— This paper is about removing glitches in 

multipliers.  For this delay balancing technique is used 

which in turn reduces the dynamic power. Reducing 

dynamic power results in reduction of glitches in the 

multipliers. 
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I. INTRODUCTION 

There is always a trade-off of area and speed while choosing 

between two multipliers. For example, Array and Tree 

multiplier architecture. Tree multipliers have more speed but 

it consumes more area compared to array multiplier. In case 

of array multiplier there are many glitches in the 

intermediate output. We know that these glitches will cause 

power dissipation in the circuit. As amount of dynamic 

power consumed by the circuit is directly proportional to 

number of transitions in the circuit [l]. As the output coming 

from different full adder comes at different time this will 

change the intermediate value and hence causes glitches 

proportional to number of intermediate transitions and hence 

the power will be dissipated. In this work, the potentials for 

power reduction for array multiplier is showed, whereby 

buffer chains are included at every stage so as to avoid 

intermediate glitches in the circuit 

II. POWER DISSIPATION IN CMOS 

In digital circuit the power consumption is mainly due to 

charging and discharging of the load capacitance from 0 to 

Vdd or vice versa. Thus the power is dissipated due to 

switching of capacitors. Let us discuss about different 

factors which will take part in the power dissipation of VLSI 

circuit. Power dissipation of digital CMOS can be described 

as. 

Pavg = P dynamic + P static 

Where „Pavg‟ is the average power dissipation. 

Static power is the power dissipated without any inputs 

given to the circuit. Dynamic power is the power dissipated 

due to switching transients in VLSI circuits. 

A. Static Power 

Static Power is the power consumed by the digital circuit at 

the time of no signal condition. CMOS circuits are basically 

used as a switch. So in the no signal condition it will act as a 

OFF switch and hence theoretically no current should flow. 

But practically CMOS is not a perfect switch. Some current 

does flow in off condition known as leakage current, sub 

threshold currents, and substrate injection currents, which 

gives static part of the power [2] [4]. 

Thus in terms of ASIC design static power is 

nothing but the leakage power dissipated in a standard logic 

cell. ASIC or Library vendors provides the value of the 

leakage power dissipated by a particular standard cell. For 

example in gpdk 180nm library file there are total 470 

standard cells which comprises of combinational and 

sequential cells. The leakage power values for all these cells 

are defined in this library file 

B. Dynamic Power 

Dynamic Power is the power dissipated by the circuit in 

presence of signal or when the circuit is in active state. i.e. 

when some changed is caused in the output terminal of 

CMOS. If it turns off from on condition the output parasitic 

capacitance has to be discharged. In other words, dynamic 

power is caused by the charging and discharging of the 

parasitic capacitors associated with output wire of the gate. 

Dynamic power of a circuit is composed of 

 Switching power 

 Internal power. 

1) Switching Power 

The switching power of a driver cell is power dissipated by 

the charging and discharging of the load capacitance at the 

output of the cell [2]. Net capacitance and gate capacitance 

will form the total load capacitance at the output of a driving 

cell. The charging and discharging of any circuits is due to 

the transition from on to off and vice versa. Switching 

depends upon the number of transition. Therefore, the 

switching power of a cell is a function of both the total load 

capacitance at the cell output and the rate of logic 

transitions. [3] Switching power comprises 70-90 percent of 

the power dissipation of an active CMOS circuit. 

The switching power is determined by the 

capacitive load and the frequency of the logic transitions on 

a cell output [4]. 

Switching Power = Cload * V2 * f 

where the total load capacitance (Cload) is the sum 

of the net and gate capacitances on the driving output, and 

the frequency (f) is the rate of state transitions which is 

given as f = N(T)/2T in which N(T) = the number of logic 

transitions observed at the output wire of a cell in a period 

T. This period T is nothing but the simulation time elapsed 

[4]. 

2) Internal Power 

The internal power is caused by the charging of internal 

loads as well as by the short-circuit current between N and P 

transistors of a gate when both transistors are on [1]. 

Internal Power = (Cint * V2*f) + (V * Isc) 

ASIC or Library vendors provide power models for 

the internal power consumption of CMOS cells, which are 

characterized with different driver output loads and input 

signal transition times 

III. MULTIPLIER 

Conventional Design of 8 bit array multiplier is shown in 

figure-1. All the full-adders which triggers together to bring 

the transition in the output of next multiplier form the chain. 

Output of pink multiplier chain in the top-left corner is 

independent of any other input. All those full-adders form 

the first chain which triggers consequent adder chain and 

forms intermediate results which propagates to generate the 

final output.  

Output of all the full-adders of one chain comes at 

different instant and propagates to adders of the next chain 

and the procedure repeats to generate the final results. 
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All these outputs of one full-adder chain don‟t 

come at the same instant due to this large number of 

undesired switching is there in the circuit. 

IV. REDUCING GLITCHES IN MULTIPLIER 

Array based 8-bit signed Multiplier is used in Design. 8-bit 

Array multiplier consists of total 56 instances. Some of them 

are full-adder blocks and some of them are full- subtracters. 

There are some dependencies between them. Like, sum of 

instance i goes into Ain of instance j. So all spurious 

transitions at sum of instance will propagate through next 

stages. 

Our scheme of reducing glitches disables such 

unwanted spurious transitions to propagate. It propagates 

sum of current stage to next stage only after its output is 

stabilized to correct value. So each adder and subtracter 

block sees Ain, Bin, and C in arriving at the same time. 

 
Fig. 1: 8 bit array based multiplier. 

The schematic is shown in Fig. 2. It uses tristate 

buffers and chain of delay cells. Intermediate output from 

delay cell is given to control of tristate buffers. Selection of 

delay cell is done in such a way that delay of delay cell is 

little higher than the delay of full adder or full subtracter. 
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Fig. 2: Mechanism to avoid spurious transition to propagate 

V. SIMULATION RESULT 

This design was implemented in Verilog and simulated 

using Modelsim. Results obtained are shown in figure 3. 

Fig. 3 shows the multiplier output in absence of 

glitch reduction technique. We can see that there is large 

number of intermediate undesired transitions in the output. 

Each and every transition contributes in some power 

dissipation in the circuit which is undesirable. 

Fig. 3 shows the multiplier output in presence of 

glitch reduction technique. We can see that there are no 

intermediate undesired transitions in the output.  

Cadence RTL complier shows the following power 

profile for this design. 

 Leakage Power 0.000 mW 

 Dynamic Power 0.343 mW 

 Total Power 0.343 mW 

VI. CONCLUSION 

Delay balancing technique uses tri-state buffers instead of 

simple buffers, so it reduces glitches, and hence reduces 

dynamic power. 

This Design with the proposed delay balancing 

technique is advisable for both low as well as high signal 

activity due to less glitch in the circuit 

 
Fig. 3: Multiplier Output In Presence And Absence Of Glitche Reduction Technique 
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