Course Outline for ECE 252 – Microprocessors – Spring 2007

DESCRIPTION


This course is an introduction to microprocessor system organization and assembly language programming. At first it covers the architecture, instruction set and assembly language of the M68EC000 microprocessor. Then it goes on to examine hardware issues such as memory organization, input/output interfacing, interrupt and exception processing. It also deals with the problems associated with the design of a single board computer (SBC) used in a subsequent laboratory course.
PREREQUISITES:  ECE 251 and CIS 101 or CIS 113   CO-REQUISITE:  None
TEXTBOOK(S)/MATERIALS REQUIRED

1.  The 68000 Microprocessor, Hardware and Software Principles and Applications, by James Antonakos, 5th Edition, Prentice Hall, 2004. Referred to below as (BK).
2. Supplementary Notes for ECE 252, Version 1.40, by Sol Rosenstark. Referred to below as  (SN).
DEVELOPMENT TOOLS: 
Either Antonakos’s DOS oriented ASM68K and EMU68k, or the windows oriented, freely distributed and open,  EASy68K can be used for assembling and emulating programs. 

SUPERVISOR: Dr. Sol Rosenstark, Professor of Electrical & Computer Engineering.

TOPICS COVERED

· The register and chip architecture of the 68000 CPU.

· Assembly and emulation of 68000 assembly language files.

· The ASCII table.
· Interpretation of Motorola HEX S-files. 

· Hand assembly.

· Addressing modes

· Conditional branches. 
· Shifts, ROLs for bit manipulations.

· ANDing and ORing with MASKs.

· Distinctions between ASCII, BCD and packed BCD data.

· The stack with stack memory diagrams. PUSHes, POPs and subroutine calls and returns. 

· Exception processing. Software exceptions and hardware interrupts. 

· Number storage including base conversions and IEEE floating point format.

· Memory address decoding. Differences between 8-bit and 16-bit CPU operation. Unique and non-unique decoding. Discussion of decoding features on the SBC.
· Timing diagrams and the significance of using wait states.

· Serial port transmission. Studied in connection with the serial port implementation of the SBC.
	Week
	Subject
	Reading
	Assignments

	  1
	Chapter 1 – Instruct students to download the latest assembler and emulator from Antonakos's web site (p. viii of book). Explain why they should strictly use a pure ASCII editor like NOTEPAD.

Introduction to the 68000 architecture pp. 22-23. Familiarization with the ASCII table and Motorola HEX files from SN. Show use of the two pass assembler with ADD2.ASM (SN). Explain figure 3.14 and demonstrate simple hand assembly with CLR.W D3 & MOVE.W D2,D3.
	BK pp.2-17

SN pp.1-7
	Students should type up, assemble and emulate the HELLO program as well as the ADD2 program (from SN). Also hand assemble:

CMP.W  D3,(A2) and

MOVE.L D5,(A3)+. MOVENUL program in SN

	  2
	Chapter 2 & Chapter 3 – Assembler directives, labels, opcodes & operands. Instruction set p. 27 & pp. 41-44. Addressing modes p. 77  & how arithmetic & logic instructions affect flags differently. Distinction between signed and unsigned branches on pp. 82 - 83. 
	Chapters 2 & 3 of BK. Emphasis on pages listed on the left.
	MOVEFF program in SN TESTIT program in SN

BK chap. 2, problems: 4-13, 15, 16, 23.

	  3
	Chapter 3 – Explain how to compose a one page solution. Continue with addressing modes, sign extension, looping & other matters pertaining to assembly language programming. Introduction to stack operation and subroutine calls & returns.
	BK pp.36-56


	FINDX program in SN

CONCAT program in SN

BK chap. 3, problems: 14,15,17,18, 20,24,28,29,34

	  4
	Chapter 3 - Emphasize figure 3.18 & difference between signed and unsigned comparison branches, pp. 82-83. Review.
	BK pp.56-96


	FACTOR program in SN 

BK chap. 3, problems: 37, 39, 47, 52, 55, 59, 60

	  5
	Chapter 4 - 1st exam. Start exception processing, the supervisor and user modes. Study our SBC's MONITOR program exception structure in the computer file MON300.ASM or MON300.X68.
	BK 

pp.101-113, 

MON300
	SPINNIB program in SN 

BK chap. 4, problems: 2, 3, 6-9, 11, 12

	  6
	Chapter 4 - Exception handling & hardware. Refer to SN p. 35 for the 74148 chip.
	BK 

pp.114-130
	STRCNT program in SN 

BK chap. 4, problems: 19, 22, 28, 37

	  7
	Chapter 6 - Conversion from ASCII to 

BCD and to Packed BCD and back again.
	
	KBDIN program in SN 

	  8
	Chapter 6 - Packed BCD arithmetic.

Review, 2nd exam.
	
	PACK program in SN

	  9
	Numerical base conversions and the IEEE floating point standard.
	SN pp.16-22
	Exercises 1 to 9 of 

SN p.22

	 10
	Proper subroutine parameter handling. Reentrancy and the use of stack frames.  The power of LINK and UNLK instructions.
	SN pp.23-32
	Study stack behavior 

by emulating the 

example in SN, p.31

	 11
	Hardware interfacing in the context of the SBC schematic in the SN. Our use of the 74138 decoder. Why we operate in 8-bit mode.
	SN p.37
	Study the SBC schematic

	 12
	Continue with non-unique (partial) address bus decoding. 
	
	BK chap. 8, problems: 15-19

	 13
	Timing diagrams. The need for, and usage of, the DTACK*, LDS* and UDS* pin signals. WAIT state generation.
	
	

	 14
	Serial interface with the I8251 USART on the SBC, and its clock requirements. Review.
	SN pp.33-34
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