CSC 202 - 
ASSEMBLY LANGUAGE PROGRAMMING for EMBEDDED MICROCONTROLLERS
COURSE DESCRIPTION:
The student will learn how to program, interface and troubleshoot a modern embedded processor such as the Motorola 68HC12. Micro controller architecture will be stressed. Other topics include logic building blocks such as counters, registers, decoders and memory devices. Laboratory work will focus on program development, implementation and debugging techniques. Several programming projects will be assigned to be completed outside of lab and class. Three class hours and two laboratory hours. 4 credits hours. Prerequisite CIS 101 or CSC 101 with a grade of "C" or better

General Objectives:

Upon completion of this course the student will be able to:

1. Demonstrate low level language programming skills.

2. Recognize the architecture of a modern embedded microprocessor system.

3. Demonstrate the ability to program microcontroller input and output devices.

4. Acquire diagnostic skills to troubleshot microcontroller input and output devices.

5. Implement interrupt based I/O device control.

6. Implement bi-directional I/O communications.

7. Describe the method used to program Electronically Erasable and Programmable Read Only Memory (EEPROM).

Specific Topics

1. Demonstrate low level language programming skills.

a. Number systems and binary arithmetic

b. Logical operators

c. Programming style for assembly language

d. Assembler directives

e. Binary/Machine level instructions

f. Machine (binary) coded program 

2. Recognize the architecture of a modern embedded microprocessor system.

a. CPU registers

b. Memory mapped architecture, I/O, and addressing

c. Instruction addressing modes 

d. Microprocessor Bus, synchronous clocking, data/address/control signal paths and communication protocols

3. Demonstrate the ability to program microcontroller input and output devices.

a. Introduction to microcontroller programming

b. Byte parallel communication protocol

c. Bit serial communication protocol

d. Timer implementation

e. Analog to Digital converter implementation
4. Acquire diagnostic skills to troubleshot microcontroller software and I/O devices.

a. Tracing register contents, single stepping, and setting break points

b. Utilizing monitor based memory modify, and display software tools

c. Calling native (ROM based) monitor subroutines
5. Implement interrupt based I/O device control

a. Interrupt Service Routines (handlers)

b. Maskable and non-maskable interrupts

c. Implementing Interrupt Service Routines

d. Handling multiple (prioritized) interrupts
6. Implement bi-directional I/O based communications

a. Software polling, status and control

b. Parallel port hardware

c. Timer hardware

d. Serial port hardware

e. Analog to Digital conversion hardware
7. Describe the method used to program electronically erasable and programmable read only memory.

a. Protocol considerations

b. Timing considerations

