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Abstract — 

 This paper provides the An Artificial Neural Network (ANN) is mathematical model that is presented for 

dynamic circuit Simulizations model. The ANN is used to learn modelling for dynamic circuit’s simulation, in 

modelling for circuit simulation, there are major applications that need to be distinguished because of their 

different requirements. The designs of artificial neural network model are constructed with layers of units, and 

thus are termed multilayer  ANNs. Dynamic circuits are used widely in custom ANN circuits to achieve high 

speed in smaller area, and effetely to lower power consumption due to glitch-free operation. The classical approach 

to obtain suitable compact physical model and table model for circuit simulation. 
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I.  INTRODUCTION 

An Artificial Neural Network (ANN), usually called Neural Network   (NN), is a mathematical model or 

computational model that is inspired by the structure and functional aspects of biological neural network. A neural 

network consists of an interconnected group of artificial neurons and it processes information using a connecting 

approach for computations. In most cases an ANN is an adaptive system that changes its structure based on external 

or internal information that flows through the network during the learning phase [1]. Modern neural networks are 

non-linear statistical data modeling tools. They are usually used to model complex relationships between inputs 

and outputs or to find patterns in data. 

The dynamic circuit simulation has proven to be most important computer-aided design tools for the analysis of the 

electrical performance of artificial neural network in integrated circuits. One of the most common analyses 

performed by circuit simulators and the most expensive in terms of computer time is nonlinear time-domain 

transient analysis. 

 
II.  MODELING FOR DYNAMIC CIRCUITS SIMULATION 

In modeling for circuit simulation, there are two major applications that need to be distinguished because of their 

different requirements. The first modeling application is to develop efficient and sufficiently accurate device 

models for devices for which no model is available yet [2]. The second application is to develop more efficient and 

still sufficiently accurate replacement models for sub circuits for which a detailed network is often already 

available, namely as a description in terms of a set of interconnected transistors and other devices for which models 

are already available. Such efficient sub circuit replacement models are often called macro models. 
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A. First Application 
 

The emphasis is often less on model efficiency and more on having something to do accurate circuit-level 

simulations with. Crudely stated any model is better than no model. This holds in particular for technological 

advancements leading to new or significantly modified semiconductor devices [3]. Then one will quickly want to 

know how circuits containing these devices will perform. At that stage, it is not yet crucial to have the efficiency 

provided by existing physical models for other devices as long as the differences do not amount to orders of 

magnitude. The latter condition usually excludes a direct interface between a circuit simulator and a device 

simulator, since the finite-element approach for a single device in a device simulator typically leads to thousands of 

nonlinear equations that have to be solved, thereby making it impractical to simulate circuits having more than a 

few transistors. 

B. Second Application 
 

The emphasis is on increasing efficiency without sacrificing too much accuracy a complete sub circuit description 

in terms of its constituent components [5]. The latter is often possible, because designers strive to create near-ideal, 

e.g., near-linear, behavior using devices that are themselves far from ideal. 

For example 
 

A good linear amplifier may be built from many highly nonlinear bipolar transistors (for the gain) and linear 

resistors (for the linearity). Special circuitry may in addition be needed to obtain a good common mode rejection, 

a high bandwidth, a high slew rate, low off set currents, etc. In other words, designing for seemingly “simple” 

near-ideal behavior usually requires a complicated circuit, but the macro model for circuit simulation may be 

simple again, thereby gaining much in simulation efficiency. 

 
Figure 1. Modeling for dynamic circuit simulation 

 
 

III.  DESIGN OF AN ARTIFICIAL NEURAL NETWORK MODEL 

The designs of artificial neural network model are constructed with layers of units, and thus are termed 

multilayer ANNs. A layer of units in such as an ANN is collected of units that execute similar tasks. First layer 

of a multilayer ANN consist of input units [6]. These units are known as independent variables in statistical 

literature. Last  layer contains output units. In statistical nomenclature, these units are  known as  dependent 

or   comeback   variables.   All   other   units   in   the   model   are   called   hidden   units   and   constitute 

hidden    layers.    There    are    two    functions   governing   the    behavior   of    a    unit    in    a    particular 

layer, which normally are the same for all units within the whole ANN [8]. 
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 The input function 
 

 The output function 
 
 

A. The input function 
 

 
Input into a network node is a weighted sum of outputs from all nodes connected to it. The input function is 

normally defined as below: 
 

 
 
 

In this, input “i” is result of given input, xi  is impacting on unit i, w ij are weights connecting neuron j to neuron i, xj 

is output from j to µ i  threshold for neuron i. Threshold condition is base line input to a node in absence any input. 

If a weight wij is negative, it is termed inhibitory because it decreases net input, otherwise it is called excitatory. B. 

The output function 

Each unit takes its net input and applies output function to it. For example, output of j th unit, also called output 
 

function of the unit defined as below: 
 

 
 
 

Where “g” is output function and x iis output of ith unit connected to unit j. 
 
 

 
Figure 2. Input and output layer artificial neural network model. 
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IV.  ARTIFICIAL NEURAL NETWORK USING DYNAMIC CIRCUIT MODELING 

Dynamic circuits are used widely in custom ANN circuits to achieve high speed in smaller area, and effetely to 

lower power consumption due to glitch-free operation [10]. There are also many difficulties in designing and 

verifying this dynamic class circuits for ANN. Dynamic circuits are highly sensitive to skew between input arrival 

times, capacitive loading, coupling between nodes, charge sharing, etc. Since timing and functional area are closely 

coupled in this designing model style, a design model may not function correctly due to a small error in timing, 

independent of clock cycle time for ANN. 

It then becomes importantly to verify that the logic gate will function correctly under the actual operation 

conditions. In this paper, the discussion will be dynamic circuit implemented with artificial neural network, which 

is commonly used in ANN modeling design. 

There are two major types of constraints that must be verified at the inputs of such dynamic circuit’s gates: 
 

A.  Transition times of data edges relative to clock edges at inputs, where there are both setup-time and hold-time 

requirements. 

B.  Minimum width of clock and gated-clock pulses at inputs, factoring in any overlap of pre or post charge and 

evaluate getting actions of function. 

 
 

Figure 3. Dynamically logic circuit gates for input time in ANN model 
 

V.  PHYSICAL MODELING AND TABLE MODELING OF CIRCUIT SIMULATION 

The classical approach to obtain a suitable compact model for circuit simulation has been to make use of available 

physical knowledge, and to forge that knowledge into a numerically well-behaved model. A monograph on 

physical MOSFET modeling is for instance. The Philips' MOST model 9 and bipolar model MEXTRAM are 

examples of advanced physical models [11]. The relation with the underlying device physics and physical structure 

remains a very important asset of such hand-crafted models. On the other hand, a major disadvantage of physical 

modeling is that it usually takes years to develop a good model for a new device. That has been one of the major 

reasons to explore alternative modeling techniques. 

Table modeling has so far been restricted to the generation of a single quasistatic model of the whole device or sub 

circuit to be modeled, thereby neglecting the consequences of non-instantaneous response. Furthermore, for rather 

fundamental reasons, it is not possible to obtain even low-dimensional interpolating table models that are both 

infinitely smooth and computationally efficient. In addition, the computational cost of evaluating the table models 

for a given input grows exponentially with the number of input variables, because knowledge about the underlying 
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physical structure of the device is not exploited in order to reduce the number of relevant terms that contain 

multidimensional combinations of input variables. 

 
VI.  CONCLUSION 

We present a new Energetic Dynamic Circuit Simulizations method for artificial neural network. That is basically 

depended two major applications of circuits. The designs of ANN model are constructed with multilayer unit with 

input and output function. Dynamic circuits are used widely in custom ANN circuits to achieve high speed in 

smaller area. Physical modeling and Table modeling of Circuit Simulation provide the about physical knowledge. 
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