



ABSTRACT

Today’s ,complex circuits are described in high level languages ,like vhdl or verilog and arte synthesized to gate level . A core operation in actual circuits ,especially in Digital Signal Processing such as filtering, Modulation,  Video processing, Neural networks , Satellite Communication , Graphics or Control Systems etc, is multiplication. Often the operational performance of a DSP system is limited by its computational performance of a DSP system is limited by its multiplication performance.

As growing demands on portable computing and communication systems, the power-efficient multiplier plays an important role of very large-scale integration (VLSI) systems. Among these multipliers, the basic multiplication either follows the Baugh-Wooley or the Booth algorithms. In many digital signal processing (DSP) algorithms such as digital filters, discrete cosine transform (DCT), and wavelet transform, it is desirable to provide fullprecision multiplication and fixed-width  multiplication that produces N-bit output product with N-bit multiplier and n-bit multiplicand with low error. A fixed-width multiplier(also referred to as single-precision multiplier) with area and power saving can be achieved either by directly truncating N least significant columns and preserving N most significant columns or by other efficient methods.

By the former method, significant errors will be incurred since no error compensation is considered.Thus, the latter schemes explore issues on low error and small area. Lim  first utilized statistical techniques to estimate and simulate the error compensation bias. However, in his analysis, the reduction and rounding errors are separately treated such that this scheme does not lead to an accurate enough error compensation bias. Note that two sources of error for the fixed-width multiplier are the reduction and rounding errors. In the presented work improved the error compensation bias to be more accurate and practical since the reduction and rounding errors are concurrently treated.
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