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• This part can be considered an elaborate finite state machine
• Particular instruction determines sequence or steps

Figure from Digital System Design, 2nd Ed. by Wilkinson, © 1992 Prentice Hall

Microprocessor Internal Structure

• Typical of simple microprocessor such as M68000



Original M68000 Processor Family
MC68000, MC68HC000, MC68HC001, MC68008, MC68010, and MC68EC000 have

• 16 32-Bit Data and Address Registers
• 16-Mbyte Direct Addressing Range
• Program Counter
• 6 Powerful Instruction Types
• Operations on Five Main Data Types
• Memory-Mapped Input/Output (I/O)
• 14 Addressing Modes

The following processors contain additional features:
• MC68010
—Virtual Memory/Machine Support
—High-Performance Looping Instructions
• MC68HC001/MC68EC000
—Statically Selectable 8- or 16-Bit Data Bus
• MC68HC000/MC68EC000/MC68HC001
—Low-Power

• MC68008 has an eight bit data bus, smaller address range.
• The MC68010 has a few additional instructions and instructions that
operate differently than the corresponding instructions of the other devices.

Based on M68000 Microprocessors User’s Manual 9th Ed., © 1993 Motorola Inc.



Figures from M68000 Microprocessors User’s Manual 9th Ed., © 1993 Motorola Inc.

M68000 as Hardware Device

64-Pin DIP PinoutsBlock Diagram



Table from M68000 Microprocessors User’s Manual 9th Ed., © 1993 Motorola Inc.



From M68000 Microprocessors User’s Manual 9th Ed., © 1993 Motorola Inc.

M68000 Internal Registers



Status Register

• Condition code bits are used for conditional branch instructions
• Set or cleared by certain instructions
• Used to make if-then-else programming constructs
• Used to extend registers for arithmetic operations

From M68000 Microprocessors User’s Manual 9th Ed., © 1993 Motorola Inc.



• Bytes are individually addressable
• High-order byte has same address a word
• Low-order byte has odd address, one count higher. 
• Instructions and multibyte data accessed only on 

 word (even byte) boundaries.

 If a long-word operand is located at address n 

 (n even), then the second word of that operand 

 is located at address n+2.

Data types supported by M68000:
bit data; integer data of 8, 16, and
32 bits; 32-bit addresses; binary-coded-decimal data

Data Organization in Memory

From M68000 Microprocessors User’s Manual 9th Ed., © 1993 Motorola Inc.



From M68000 Microprocessors User’s Manual 9th Ed., © 1993 Motorola Inc.

Data Addressing Modes for Instructions



Instruction Set Summary (next 4 Pages)



From M68000 Microprocessors User’s Manual 9th Ed., © 1993 Motorola Inc.



From M68000 Microprocessors User’s Manual 9th Ed., © 1993 Motorola Inc.



From M68000 Microprocessors User’s Manual 9th Ed., © 1993 Motorola Inc.



From M68000 Microprocessors User’s Manual 9th Ed., © 1993 Motorola Inc.



Assembly Language,MAS system and Macs

• See MAS Manual for lab computers
• Assembly language includes 
	 - Mnemonics for machine instructions
	 - Directives for assembler itself
• Macintosh system uses certain conventions to 
allow “relocatable” instructions
	 - Data in separate area
	 - Code addresses relative to PC
	 - Data addresses relative to A5 
• MAS system has subroutines to access Macintosh 
keyboard and screen
• MAS system allows assembly, running and 
debugging of code


