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The inherent sensitivity of the analog circuits to temperature makes it necessary to consider 

the thermal effects on the analog decoder performance within the design process. The 

conventional circuit level simulators are time consuming and do not provide the capability to 

analyze the circuits with a temperature gradient over its elements.  

In this work, the effect of temperature variation on the behavior of soft gates has been studied 

and, as elaborated below, a procedure is proposed to investigate the thermal effects on the analog 

decoder performance: 

� In the first step, design the circuit and the related layout according to the code structure.  

� From HSPICE simulations, the power dissipation of each soft gate can be derived, and 

according to the proposed   layout the location of soft gates in IC is determined. 

� Based on the calculated power dissipation and the placement of soft gates, the 

temperature distribution over the soft gates of the analog decoder is determined, using a 

finite element method software such as ANSYS.  

� Next, simulate individual soft gates in the related temperature using HSPICE to extract 

the approximate value of the time constant of each soft gate. 

� Next, simulate the decoder in the system level (C++/MATLAB) based on the Successive 

Relaxation method [1], [2], [3] according to the extracted time constant for each soft gate 

in its working temperature to evaluate the BER performance or the convergence time of 

the decoder. 

� Finally, go to the first step and refine the designed circuit and layout or choose the best 

one among different designed layouts. 

Using this procedure, we can migrate from circuit level simulations towards system level 

simulations, which illustrate the behavior of the decoder affected by both the temperature 

gradients over the IC plate and the variations in the operating temperature of the IC. 
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