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The objective of this research project is to study and develop a technique for the
simulation of Integrated Circuits(IC) with mixed analogue and digital parts. The
technique proposed is to change the simulation methodology that employs a single
simulator to that uses multiple simulators. The standard interface machanism is used to
combine operations of both analogue and digital circuit simulators.

Simulation Backplane is an integrated simulation environment that combines
multiple simulators of different abstraction levels to perform mixed-signal circuit
simulation. In the backplane environment, circuit simulators run as separate processes,
using their own algorithm and exchanging simulation data through the backplane. A
consistent mixed-signal simulation is obtained by using backplane controls. The
Applied Lock-step algorithm was adopted to synchronise the simulation processes.
Digital and Analogue simulators exchange simulation data by employing a standardised
signal conversion scheme, which is based on threshold functions and Boolean-
controlled switches. Latency detection technique is used to define analogue events.

Several circuit simulators were integrated into the environment, including a logic
simulator, a behavioural simulator and a de-facto analog circuit level simulator.
Simulations of practical mixed-signal applications including circuits that contained
feedback loops were carried out successfully. The results convincingly showed the
capability and flexibility of the approach.

Limitation of this scheme is the computation speed which needs to be improved.
However, the advatages of the technique are its ease of development, the reliable

simulation results, open systems and also applicable to varities of circuit problems.
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