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Abstract


Multipliers are often the critical functional blocks of datapath architectures. Due to their deeply embedded configurations in datapath architectures and two dimensional iterative array structure, they attain very low controllability and observability, which entails Built in Self Test (BIST) for multiplier testing. In this project, a parameterized multiplier is designed and BIST techniques for efficient multiplier testing are investigated. Deterministic fault simulation for single stuck at model is used to determine the fault coverage characteristics of the investigated methods, which are also compared to cell fault model (CFM), which is defended by [2] and [3] to be more comprehensive. Both board level and hierarchical faulting are applied in fault simulation. For hierarchical faulting, an over detailed method is observed to be less optimistic than CFM. Various well-known and original input pattern generation techniques are investigated, with emphasis on PRBS generation using Linear Feedback Shift Registers (LFSRs) and Cellular Automata (CA). Effects of different seed are discussed with a practical method for seed determination. The use of repeated patterns as input is observed to be extremely efficient. In both exhaustive and repetitive pattern testing, pseudorandom sequences overperform regular deterministic sequences. For output compression, Multiple Input Signature Registers (MISRs) are seen to be very effective, with a high weighted characteristic polynomial. A complete parameterized top level system with BIST circuit is designed and a constant size test set with repetitive pattern generation using LFSR with seed x7B is tested for larger size multipliers and is seen to be equally effective, with less hardware cost than of general pseudorandom testing.







