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Abstract

Abstract

With the development of microelectronics technology, the core of
electronics system, Integrated Circuits, have made great progress to
integrate millions of transistors in a single chip with lower power
consumption. It's possible to build a system in a singfe chip to
construct so call System On Chip (SOC) today. In order to improve the
efficiency and shorten the time for new products to enter into market,
IP(Intellectual Property) reusing and Top-down design method become
the inevitable way to the age of SOC.

The key element of IP based design lies in all kinds of good
performance and easy-to-reuse IP cores. IP cores include hard cores
and soft cores. Built on special technique Iibrary, hard cores mainly
come from foreign IP providers, designing corporations and foundries.
Softcore exists in the form of software of synthesizable HDL code.
The synthesizable IP softcore, having nothing to do with technique
library, can be looked as the breakthrough of IC technology.

Microchip’s PIC series microcontrollers are world-wide used RISC
MCU. They are widely used in China because of high-speed, low-cost
and reliability. After a deep and thorough analysis of circuit
construction and working process of PIC16C54 MCU, softcores of
PIC16C5X and PIC16C55X is presented in this thesis, including UART,
SPI, 12C and USB1.1 interface.

The thesis 1s organized as following:

Chapter 1 briefly introduces the development of EDA technology
and Top-down design. Chapter 2 analyzes PIC16C54 MCU’'s circuit
construction and working principle. Chapter 3 is probably the most
important chapter of the thesis and presents PIC16C5X and P1C16C55X
compatible softcore and implements them in Xilinx FPGA as well. In
Chapter 4, UART, SPI and 12C interface circuit are designed and
verified in FPGA. Chapter 5 analyzes and designs USB1.1 interface
circuit, which becomes more popular in computer system. Chapter 6
gives a brief summary of this thesis.

Synthesizable and reusable principle of IP softcore is fully
followed in this paper. So it’s useful in building a large scale SOC.

Key Words: PIC MCU IP Core Interface Circuits.
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