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Abstract

RISC has become a mainstream movement to improve computing power and keep cost of
design and design time low. In this thesis a 32 bit VLSI RISC architecture is designed
and referred as iitk-RISC. The iitk-RISC supports four stage instruction pipeline and has
128 on-chip registers. This allows a fast operand fetch and simple data management by the
cbmpiler. The iitk-RISC also supports 4 Giga byte memory space organized in byte banks.

The processor has been implemented using 1.6y scalable CMOS c3tu process. It has
83638 transistors and fits in the area of 7.85x 7.24mm. The simulation results show that iitk-
RISC can operate at 15MHz. With the large register set, it is possible to avoid memory reads

and writes to approximately 10% of the program size. This gives an average performance

of 14MIPS.
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Chapter 1

Introduction

Many factors have influenced the design of a processor. These include availability of VLSI
technology which made it possible to realize cache. data prefetch, data pipelines, instruction
pipeline etc. on the processor chip. Using these concepts several processors (RISC. CISC
and semi RISC) have been introduced in the recent past. Rest of this chapter discusses the
concept of RISC., how VLSI made RISC a reality, “iitk-RISC'". and the organization of the

thesis.

1.1 Reduced Instruction Set Computer

In late 70s and early 80s general trend in computers was to increase the complexity of
architectures by providing complex instructions and complex addressing modes. As a result
the control unit of these processors océupied a good amount of silicon area: see for example,
control unit of MC68000 is 68% of the chip area [5]. The complexity of these computers,
(here onward referred as to CISC) had some negative consequences. These include increased
design time and errors and increased duplication of resources, where resources stand for
instruction set and functional units. Due to complexity of CISC even a million transistors
chip was insufficient to design a single chip computer.

This led to a hypothesis that by reducing the number of instructions one can design
a suitable VLSI architecture that uses a scarce resource, the chip area. more effectively
than CISC [8]. Therefore the main emphasis in RISC design is to utilize the silicon area as
optimaly as possible.

Some of the features of RISC' design are as follows:



