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FPGA Implementation of a PIC-like RISC Controller

DENG-Y UAN HUANG and HSIEN-TANG KE
Department of Electrical Engineering, Da-Yeh University
112 Shan-Jiau Rd., Da-Tsuen, Changhua, Taiwan

ABSTRACT

This study sought to implement an eight-bit PIC16F877-like microcontroller by using VHDL
(very high speed integrated circuit hardware description language) hardware language, which is
extensively used in the chip-design industries. In this research, an Altera UP2 design package is
employed to implement asimilar RISC (reduced instruction set computer) architecture and instruction
set to the PIC16F877.  After completing the VHDL design, it is then repeatedly programmed into the
FPGA (field programmable gate array) laboratory package to verify whether the functions have been
fully achieved. The results indicate that we have already successfully implemented an eight-bit
PIC16F877-like microcontroller.
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2. 1. 14-bits corejf’ﬁ—ﬁ%;

A (4 A =

NOP - No Operation SLEEP Standby mode
MOVWF f Move W to f CLRWDT Clear watchdog
CLRW - Clear W RETLW k  Ret., W=literal
CLRF f Clear f RETFIE Ret. from interrupt
SUBWF fd f-w RETURN Ret. from subroutine
DECF f,d Decrement f CALL k  Call subroutine
IORWF fd WORf GOTO k  Goto addressk
ANDWF fd WANDf MOVLW k  Moveliteral toW
XORWF f.d WXORf IORLW k  Literal ORW
ADDWF f.d W+ ADDLW k  Literal +W
MOVF f.d Movef SUBLW k  Literal -W
COMF f,d Complement f ANDLW k  Literal AND W
INCF f,d Increment f XORLW k  Literal XORW
DECFSz f,d Dec.f, skipif O

RRF f,d Rotateright

RLF fd Rotate left

SWAPF f,d Swap Nibble

INCFSZ f.d Inc.f, skipif O

BCF fb Bitclear f

BSF fb Bitsetf

BTFSC f,b  Bittest, skipif 0

BTFSS f,b  Bittest, skipif 1

ﬁ* s f= ?Fpi %é;[&r,ﬁ' T - k—fi Befil (8-bit) » b= 7 <0,7> > d=jE T E TR
R (0=f, 1=W)
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3. % % VHDL code # » “I'|[f {31 (timing simulation)
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