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Course Description & Outcomes

Description: Fundamentals of small-scale and
medium-scale embedded systems. Design techniques for
processors, timers, input device interfacing, interrupt
controllers, and drive circuits. Real-time operating
system programming tools. Hardware-software co-
designs.

Outcomes: After successful completion of this class, the
students should be able to design, develop and test
practical embedded systems using latest engineering
tools, such as Quartus II software.
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Course Details

Course: ECEN 4856
Room: 3030 Moser Hall

CRN: 42672
Time: T&Th 6:35 - 8:30

Jason Zapka
jazapka@ysu.edu
330-941-5293

Office: Room 3005

T & Th 3:30-4:30 or By Appt.

Office Hours: M 10-12, W 10-11
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Course Objectives:

1. Understand basic embedded system architecture
Design and model simple embedded system
Design sequential circuits with FPGA

Understand basic concept of the Middleware and
application software
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5. Obtain teamwork trainings and be able to function
individually and in teams

e

Tentative Outline
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~Gradin

Labs

¢ 5 Labs each for 20 points

¢ Total 100 points
Exams

« 2 Exams at 50 points each
Final

¢ Final exam worth 100 points
Total Points (300)

A>=270 270>B =240 240>C =210
210>D =180 F <180
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Em bedded System VS PC Embedded System Overview
Task Specific Generic e
Supported by many different processors Limited Processors T S A;,;:::m Application Layer
Cost Sensitive Wide range for pricing
Real-time constraints Non-time critical .
Use real-time OS Desktop OS (Windows, Unix, Mac)
Software failure can be catastrophic Usually minimal effects
Power constraints Power generally available
Operates in extreme environments Home/Office use
Fewer resources Greater resources
Often store all code in ROM Hardrives, solid-state drives
Specialized tools & methods for efficiency More generic use Embedded System
Custom build for specific function Multiple peripherals (monitor,
keyboard, etc.)

e

Tybes of Embedded Systems
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Process Control Block Diagram

Embedded system for Process Control Application
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DE2-115 Board Layout
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E2 Biock Diagram
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Figure 1. Block diagram of the DE2-115 Basic Computer.
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