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Abstract  
This paper presents an efficient technique for estimation of average power produced by nano-scale 

CMOS inverter circuit using Artificial Neural Network (ANN) -based average power model. The 

training data are generated from the samples through CADENCE Virtuoso simulation. The ANN 

model is trained with the data of the average power of CMOS inverter in 180nm, 45nm. .Also the 

model is used to simulate the results for 90nm and the same is compared with the actual CADENCE 

Virtuoso data. 
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INTRODUCTION  

The increasing use of portable and battery operated devices has raised the demand for low power 

devices. With the high speed and density of CMOS circuits, power dissipation has become a growing 

concern. Also, newer technologies are changing the balance of power between various dissipation 

mechanisms. Information on how the different components of power vary with different technologies 

is an important factor for any CMOS designer. IBM, Intel, AMD, Samsung has tapped their chips for 

14nm, for example [1,2]. The academia always suffers from the technological gap it has with the 

industry. This restrains the researchers in the academia not to work on the latest technology. Thus, it 

is necessary to have a mechanism or technique in order to estimate the characteristics of CMOS in at 

least nearby technologies.  

  

RELATED WORK 

Artificial neural network (ANN) has been widely used for solving electronic engineering problems. 

In [5], ANN has been used for selecting the channel length and width of a MOS transistor for 

specific drain current. Signal and noise behavior of microwave transistors are modeled by multi-layer 

perceptron (MLP) neural network in [6]. ANN has been used for the task of technology independent 

circuit sizing for analog and digital integrated circuits. ANN has been used for simulation of nano-

scale CMOS circuits. ANN has been used for modeling an on-chip spiral inductor. The concept of 

progressive sampling using arithmetic sampling and geometric sampling has been discussed. A 

learning curve sampling technique has been discussed for model-based clustering problem. A 

dynamic adaptive sampling algorithm using Chernoff inequality for ANN classification problems 

have been presented in various places. Neural network training driven adaptive sampling algorithm 

for microwave modeling has been described. An adaptive sampling technique for modeling of analog 

circuit performance parameters using pseudo-cubic splines has been used. 
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ARTIFICIAL NEURAL NETWORK 

Artificial Neural Networks are relatively crude electronic models based on the neural structure of the 

brain. The brain basically learns from experience. It is natural proof that some problems that are 

beyond the scope of current computers are indeed solvable by small energy efficient packages. This 

brain modeling also promises a less technical way to develop machine solutions. This new approach 

to computing also provides a more graceful degradation during system overload than its more 

traditional counterparts These biologically inspired methods of computing are thought to be the next 

major advancement in the computing industry. Even simple animal brains are capable of functions 

that are currently impossible for computers. Computers do rote things well, like keeping ledgers or 

performing complex math. But computers have trouble recognizing even simple patterns much less 

generalizing those patterns of the past into actions of the future. 

 

Now, advances in biological research promise an initial understanding of the natural thinking 

mechanism. This research shows that brains store information as patterns. Some of these patterns are 

very complicated and allow us the ability to recognize individual faces from many different angles. 

This process of storing information as patterns, utilizing those patterns, and then solving problems 

encompasses a new field in computing. This field, as mentioned before, does not utilize traditional 

programming but involves the creation of massively parallel networks and the training of those 

networks to solve specific problems. This field also utilizes words very different from traditional 

computing, words like behave, react, self-organize, learn, generalize, and forget. 

 

PERFORMANCE MODELING USING ANN 

 

This section briefly discusses the procedure for generation of performance models for nano-scale 

CMOS inverter using ANN, based on the general methodology 

 

 
Fig 1. ANN Training Model for 45nm CMOS Inverter 
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Figure 2. Actuals Data vs Trained Data for 45nm CMOS Inverter O represents Estimated Data from 

ANN Model 

+ represents Actual Data from CADENCE Non Linear Blue line represents the Error 

 

 

 

Fig 3. ANN Training Model for 180 nm CMOS Inverter 
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Fig 4. Actual Data vs estimated Data for 180 nm CMOS Inverter O represents Estimated Data from 

ANN Model 

+ represents Actual Data from CADENCE 

Non Linear Blue line represents the Error 

 

 
Fig 5. Actual Data vs Estimated Data for 90 nm CMOS Inverter O represents Estimated Data from 

ANN Model 

+ represents Actual Data from CADENCE 

Non Linear Blue line represents the Error 

 

CONCLUSION 

Data generation is an important step toward developing accurate ANN model. Using a large set of 

training data does not always results in significant improvement in prediction accuracy of the model. 

On the other hand, a small sampling set may yield an inaccurate model. In addition, the data 

generation procedure is often a costly procedure, especially for integrated circuit designs. The 

present adaptive sampling algorithm provides a unified way of generating samples incorporating 

both data generation and neural network training procedure. The algorithm drives the data generator 

to increment the size of the sampling set, until there is no significant improvement in the model 

accuracy. The algorithm has been used to construct the performance model of a nano-scale CMOS 

inverter circuit. 

The accuracy of the so constructed model is found to be quite high. In addition, the proposed 

algorithm has been compared with other standard progressive sampling algorithm and the advantages 

of our approach have been demonstrated.  
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