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ECE 331 
Catalog Description
Embedded System Design
ECE 331 Embedded System Design 3R-3L-4C F,S Pre: CSSE 232, ECE 250: Microcontroller architecture. Software development in both assembly language and the C programming language. Real-time event measurement and generation. Interrupt design and applications. Interfacing with peripheral digital and analog devices. Integrated development and debugging environment. Design and implementation of embedded systems for control, measurement, and display, etc. Integral laboratory. Credit cannot be obtained for both ECE 331 and ECE 430.
Instructor(s)

Keith Hoover and Jianjian Song
Required/Elective

Required

Class/Laboratory Schedule

Three 50-minute lectures and one 150-minute lab per week.
Prerequisites

CSSE 232 – Computer Architecture I and ECE 250 - Electronic Device Modeling
Textbook(s)

1. The HCS12/9S12: An Introduction to Software & Hardware Interfacing, Han-Way Huang, Thomson Delmar Learning, 2006, ISBN 1-4018-9812-2.

2. HCS12 AND M68HC12 CPU12 REFERENCE MANUAL, Freescale Semiconductor.
Course Objectives

After successful completion of this course, students will:
3. Understand the register set, memory map, addressing modes, instruction set, and peripheral modules of one or two popular microcontrollers.

4. Demonstrate ability to design and implement professional programs in both assembly language and the C programming language for microcontrollers.

5. Demonstrate knowledge of interfacing a microcontroller with a number of digital and analog peripheral devices such as switches, keypads, LEDs, LCDs, 7-segment displays, A/D converters, power MOSFETs.

6. Demonstrate knowledge of using sensors, such temperature, pressure, motion, magnetic field, and acceleration transducers and also the use of actuator, such as dc motors, stepping motors, relays, etc.

7. Implement selected communication protocols between a microcontroller and peripheral devices or a PC, such as inter-integrated circuit communications (I2C or SPI), serial communications with a PC (RS232 or USB) or wireless communications.

8. Master one or two integrated development environments for project management, code development, simulation, emulation and in-circuit debugging.

9. Operate with confidence lab instruments for hardware debugging such as logic probes, logic analyzers, oscilloscopes, function generators, digital voltmeters, digital frequency counters, and bench DC power supplies.

10. Complete a number of hardware and software laboratory assignments individually or in groups of two students.

11. Complete a team embedded design application, following it from conception, software and hardware implementation, testing, user interface, to packaged design.

12. Submit written lab and project reports that follow standard writing guidelines.

13. Formally present and demonstrate the results of the team embedded design project before the whole class.

Course Topics
14. Microcontroller architecture and programmer’s model

15. Microcontroller instruction set and addressing modes
16. Bus cycles and instruction timing

17. Table search algorithms

18. Subroutines, parameter passing techniques, and relocatable code
19. Keyboard scan

20. Serial communication prototols, RS232 asynchronous serial communication standard and SPI synchronous serial peripheral interface.
21. A/D conversions

22. Input capture, output compare, and pulse width modulation
23. Interrupts

24. C programming language and programming in C.

25. Software stationery, software architecture and portable code

26. CAN, control area network protocol and implementation

27. Introduction to USB
Lab Topics
	1. introduction to IDE, microcontroller module, and interfacing
2. 4x4 Keypad scan and LED display
3. RS232 serial communication
4. A/D conversion and SPI
	5. Interrupt and input capture 

6. Software stationery
7. Term projects


ABET Criteria

This course primarily addresses ABET Criteria a, e, k

Program Outcomes

Each Electrical and Computer Engineering graduate shall:

T1:
have completed a general engineering science core by the beginning of the junior year, and shall have completed a discipline-specific technical core.

T2:
have demonstrated the effective use of the contemporary tools of the engineering profession such as computer, data analysis and management, instrumentation and experimentation, and human and information resources.
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Professional Component

This course provides 4 credits of engineering design, 0 credits of basic science, 0 credits of basic math, and 0 credit of engineering science.
Prepared by

Jianjian Song, 5/16/06; more detail on ECE 331 can be found at the ECE ABET Repository.
