Course Specification: ECE331 Embedded System Design, February 2006

Rose-Hulman Institute of Technology

Department of Electrical & Computer Engineering

Course Specification: ECE-331

Catalog Description

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.

Objectives

1. Understand the register set, memory map, addressing modes, instruction set, and peripheral modules of one or two popular microcontrollers.

2. Demonstrate ability to design and implement professional programs in both assembly language and the C programming language for microcontrollers.
3. 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.
4. Demonstrate knowledge of interfacing with sensors and actuators such as those for temperature, pressure, motion, magnetic field, acceleration, and motors, relays, etc.
5. 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.
6. Master one or two integrated development environments for project management, code development, simulation, emulation and in-circuit debugging.

7. 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.

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

9. Complete a team project of an embedded application from concept, software and hardware implementation, testing, user interface, to exterior design.

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

11. Present and formally demonstrate an embedded project before the whole class.
Current Textbook

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

Linkages

ECE Department Goals for Undergraduate Education (Adopted September 29, 1999)
Each Electrical and Computer Engineering graduate shall:

Goal H1:
have demonstrated a facility for independent learning.

Goal H2:
be prepared for continued professional development.

Goal H3:
demonstrate an ability to communicate effectively in oral, written, graphical, and visual forms.

Goal H4:
posses an understanding of how contemporary issues shape and are shaped by mathematics, science, and engineering.

Goal H5:
be able to understand the role of the professional in the global society and to understand diverse cultural and humanistic conditions.

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

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

Goal D1:
have participated in team design experiences in which the client is distinct from the faculty supervisor(s).

Goal D2:
have demonstrated the ability to communicate technical material effectively in writing, in one-on-one meetings, and in group presentations.
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