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COURSE NUMBER: 	EET – 2215		COURSE TITLE: Advanced Digital Systems				
INSTRUCTOR: (As Assigned)				CONTACT: (As Assigned)

CREDITS:	3	CLASS/CONTACT HOURS PER WEEK:	8 Hours Per Week	PREREQUISITES:         EET 1115

DESCRIPTION OF COURSE: This course will provide the ideal vehicle for learning about digital logic, microcontroller organization, and Field Programmable Gate Arrays (FPGA).  Students will use state-of-the-art technology in both hardware and schematic capture tools over a wide range of topics.  The Altera DE2 Development and Education board will be used in a laboratory environment to offer a rich set of features that make it suitable for a variety of design projects.


COURSE STUDENT LEARNING OUTCOMES 
· Develop the knowledge, skills, and abilities to use VHDL and Quartus II schematic capture software to program the Altera Cyclone II FPGA
· Formulate strategies to program the Altera Cyclone II FPGA to communicate with digital input and output devices
· Demonstrate the significance of using the Altera Cyclone II FPGA for rapid prototyping of digital systems


PROGRAM OUTCOMES 

The Electronic Engineering Technology A.A.S. degree program provides students with the instruction and hands-on training to support the design, installation, testing, operation, troubleshooting, maintenance, and repair of analog and digital electronics and embedded programmable microcontroller systems. In a laboratory setting, students will learn to use common electronic test bench equipment such as oscilloscopes, digital multi-meters, function generators, and power supplies. The Electronic Engineering Technology program is accredited by the Engineering Technology Commission of ABET, https://www.abet.org. 

ABET requirements:
· Possess workplace associate traits to include motivation to problem solve through to task completion, workplace initiative and professional passion for workplace safety and functionality.
· Demonstrate the ability to perform research, problem identification and task completion in a team/group setting.
· The ability to incorporate workplace empathy and self-awareness in serving a multi-dimensional workplace environment and a culturally diverse associate and customer base. 
· The ability to demonstrate technical competence in the repair and maintenance of electrical and electronic equipment.
· Possess the ability to integrate new plant equipment and technology in support of continuous process improvements.


OUTCOMES BASED ASSESSMENT OF STUDENT LEARNING 

For this course, students are expected to demonstrate the skills associated with the Institutional Learning Goals (ILG) identified below:
1) Critical Thinking
5) Technological Competence
In class students are assessed on their achievement of these outcomes. Names will not be used when reporting results. Outcomes-based assessment is used to improve instructional planning and design and the quality of student learning throughout the college.

COURSE MATERIALS REQUIRED

Students must have the required Textbook and a scientific calculator

TEXTBOOK(S), MANUALS, REFERENCES, AND OTHER READINGS

Digital Fundamentals by Floyd, 11th ed.
ISBN 978-0-13-273796-8

GENERAL INSTRUCTIONAL METHODS

Two hours of lecture/discussion per day, supported with two hours of hands-on laboratory experiments per day.


STANDARDS AND METHODS FOR EVALUATION

Course evaluation will be based on performance on written exams, practical exams, and class and lab participation.
· Written exams will be timed, closed book, and objective in nature.  A formulae page will be provided.
· Practical exams will be timed, closed book, and objective in nature.  All equipment and materials necessary to complete the exam will be provided prior to commencing the exam.
· Electronic devices may not be used during exams to contact another person or to refer to any web sites, search engines, references, saved notes, or other personally stored material.
· If the student is absent the day of an exam, the student will receive a score of 0 for the exam and a score of 0 for the practical exam, unless arrangements have been made in advance.
· Participation is expected every class meeting and is evaluated each day.  Participation consists of attentiveness and interaction during class and lab time.
· Participation points are awarded each class day and there are 100 points possible.  If you are absent, you are unable to accomplish any of the participation categories and will receive a score of 0.  The single lowest participation score will be dropped. 

	Category
	Possible Points

	Always follows lab safety procedures
	10

	Always uses bench top electronic test equipment correctly and appropriately
	10

	Always follows the lab instruction steps and completes them in order
	10

	Always completes work with lab partner in a professional, cooperative manner
	10

	Always brings breadboard, wire kit and safety glasses to lab
	10

	Leaves behind a neat and orderly workstation
	10

	Reports immediately if test equipment is unsafe or inoperable
	10

	Uses the PC appropriately and never during lecture time
	10

	Uses cell phone only on breaks or outside the room
	10

	Respects the facilities and returns items to their designated storage location.
	10

	TOTAL
	100




[bookmark: _Hlk521851254][bookmark: _Hlk174693465]Assessments are weighted by percentage.  Total “score” is irrelevant. Blackboard GradeCenter is configured to calculate the weighted average.  There is no extra credit.

	Assessment
	Weighting

	Midterm Exam
	35%

	Final Exam
	35%

	Midterm Practical Exam
	10%

	Final Practical Exam
	10%

	Participation 
	10%

	TOTAL
	100%






GRADING SCALE

	Percentile Score
	Grade

	90% < 100%
	A

	80% <  90%
	B

	70% <  80%
	C

	60% <  70%
	D

	<  60%
	E




SPECIAL COURSE REQUIREMENTS

To attain success, students must be physically capable of visual acuity, chromatic vision and manual dexterity.


ATTENDANCE POLICY

Students are expected to attend all scheduled classes.  It is the student’s responsibility to notify the instructor in advance of an anticipated absence or as soon as practicable for an unanticipated absence.  Regardless of the reason for the absence, it is always the student’s responsibility to obtain missed course materials and complete any missed coursework.  If a student decides to stop attending a class, it is important to officially withdraw from the class by completing a Registration Add/Drop Form within the deadline dates specified by the academic calendar.  If withdrawal procedures are not completed, a failing grade (E) will be issued for the class.

COLLEGE SYLLABUS STATEMENTS
Columbus State Community College required College Syllabus Statements on College Policies and Student Support Services can be found at www.cscc.edu/syllabus or on the College website Quick Links “Syllabus Statements”.

WEATHER RELATED DEPARTMENT SPECIFIC POLICY 

If not covered by College Policy, relative to clinical, practicum, of other missed time due to weather related college closings.

UNITS OF INSTRUCTION 
The following is a tentative schedule and is subject to change/modification as the term dictates. Students will be informed of changes to the schedule as they occur. 


1

	DAY
	UNIT OF INSTRUCTION
	LEARNING OBJECTIVES/GOALS
	ASMNT. METHODS
	ASSIGNMENTS

	Tuesday
06/11

Week 1
Day 1

	Introduction to Programmable Logic Devices (PLDs)

Agenda:
· Syllabus: Course Overview
· Digital Review
· Introduction to PLDs & Altera DE2 

	· Explain the benefits of using PLDs

· Describe the PLD design flow

· Describe the differences between Programmable Array Logic (PALs), Programmable Logic Array (PLAs), Simple PLDs (SPLDs), Complex PLD (CPLDs), and Field Programmable Gate Arrays (FPGAs)

· Interpret Very High Speed Integrated Circuit Hardware Description Language (VHDL) code for basic logic gates
	In-Class
Exercises
	Reading
Sctn 1-2 p 5-6
Sctn 1-3 p 11-13
Sctn 1-5 & 1-6 p 20-29 
Sctn 3-1 through 308 p 111-149 
Sctn 4-12 p 226-229
Sctn 5-6 p 269-274
Sctn 10-1 through 10-5 p 547-575 (stop at Functional Simulation)

Practice Problems
Ch 1 p 44 T/F Quiz 1-5, 8-10
Ch 1 p 44-45 ST 2, 6, 7, 8, 11-13
Ch 3 p 164 T/F Quiz 1-7
Ch 3 p 164-165 ST 1-7, 9-13
Ch 4 p 235-236 T/F Quiz 1-8, 11, 12
Ch 4 p 236-237 ST 1-9 11, 12, 18-20
Ch 5 p 286 T/F Quiz 1, 3, 4, 6-8
Ch 5 p 286-287 ST 6, 10-12
Ch 10 p 602 T/F Quiz 1-6, 9, 10
Ch 10 p 602-603 ST 1-5, 14
EET 2215 Session 0 - Basic Digital Review 2021-05-15 slides
- Practice problems

Lab 1


	Thursday
06/13

Week 1
Day 2
	Introduction to Altera Quartus II Design and Simulation Software

Agenda:
Lab 1 
No formal lecture
	
Use Altera Quartus II software to implement a simple Boolean equation

Illustrate the steps necessary to design and program the Cyclone II FPGA on the Altera DE2 

Demonstrate how a graphic editor and a VHDL text editor are used to define logic to an FPGA

Use the Quartus II symbol library of primitive logic devices to implement a combinational logic circuit

	· Lab Report
· In-Class Exercises


	Lab 1, cont.

	
Tuesday
06/18

Week 2
Day 1

	
Seven Segment LED Display Decoders: The 7447 IC and VHDL Description

Agenda:
Lecture 2
Lab 2

	Use VHDL to create a BCD to 7-segment decoder/driver 


	· Lab Report
· In-Class Exercises

	Reading
Applied Logic p 230

Practice Problems
Ch 4 p 230 Exercise (all 6)

Lab 2

	Thursday
06/20

Week 2
Day 2

	Agenda:
Lab 2 Only
No lecture
	Use the Quartus II library of 7400 series ICs and block design method to create a 4-digit display with leading zero suppression 
	· Lab Report
· In-Class Exercises

	Lab 2, cont.

	Tuesday
06/25

Week 3
Day 1


	12-hour Digital Clock

Agenda:
Lecture 3
Lab 3
	
Use the Quartus II software and Altera DE2 to create a 12-hour digital clock that is capable of displaying hours, minutes, seconds.


	· Lab Report
· In-Class Exercises

	Reading
p 17
Ch 7 p 373-376, 381-384, 389-392, 397-400
Sctns 9-2, 9-3 p 486 – 501
Sctns 9-6, 9-7, 9-8 p 513 – 521

Practice Problems
Ch 7-4 Checkup p 400 #2 & 3
Ch 7 T/F Quiz p 423-4 #1, 2, 4 - 7
Ch 7 ST p 424 #5-9
Ch 7 Problems p 426-7 #9, 11, 13, 15
Ch 9-2 Checkup p 493 #1 & 2
Ch 9-3 Checkup p 501 #1–3
Ch 9-6 Checkup p 516 #1 & 2
Ch 9-8 Checkup p 501 #1 & 2
Ch 9 T/F Quiz p 536 #1 - 6, 8 – 10
Ch 9 ST p 536-537 #1–9, 11–14, 16
Ch 9 Problems p 537-542 #3, 11, 33

Lab 3

	
Thursday
06/27

Week 3
Day 2

	12-hour Digital Clock

Agenda:
Lab 3 
Midterm Review

	Use the Quartus II software and Altera DE2 to create a 12-hour digital clock that is capable of displaying hours, minutes, seconds.

Modify the 12-hour digital clock to include AM/PM display

Midterm Review
	· Lab Report
· In-Class Exercises


	Lab 3, cont.

	Tuesday
07/02

Week 4
Day 1
	Mid-Term Exams
	
Midterm Exam
Midterm Practical Exam

	· Lab Report
· Practical Exam
· Question & Answer Exam


	Midterm Exam
Midterm Practical Exam


	Thursday
07/04

Week 4
Day 2

	Holiday
	CSCC closed for 4th of July
	NA
	NA

	Tuesday
07/9

Week 5
Day 1

	Arithmetic Applications with VHDL and LPMs

Agenda:
Lecture 4
Lab 4
	
Implement integer arithmetic functions using VHDL

Duplicate several arithmetic circuits created with macro-functions, VHDL, and LPMs, including a 4-bit adder, an 8-bit adder/subtractor, a BCD adder, and an LPM adder/subtractor.

	· Lab Report
· In-Class Exercises

	Reading
Ch 2.4 p 60-61 (just addition)
Ch 2.5, 2.6 p 63-69 (just integers)
Ch 2.7 p 71-73
Ch 6-1, 6-2, 6-3 p 299-311 (just ripple carry)

Practice Problems
Ch 2-4 Checkup p 63 #1
Ch 2-5 Checkup p 65 #1 & 2
Ch 2-6 Checkup p 70 #3
Ch 2-7 Checkup p 77 #2, 3
Ch 6-1 Checkup p 303 #1, 2 
Ch 6-2 Checkup p 310 #1, 2 
Ch 2 T/F Quiz p 102 #1-9
Ch 2 ST p 102-103 #6, 8-11
Ch 2 Problems p 104-105 #15, 21, 22, 24, 25, 28, 31, 33, 34
Ch 6 T/F Quiz p 358 #1-5
Ch 6 Self-Test p 358 #1-5
Ch 6 Problems p 359-360 # 1, 3, 5, 7

Lab 4

	
Thursday
07/11

Week 5
Day 2

	Arithmetic Applications with VHDL and LPMs

Agenda:
Lab 4

	Implement integer arithmetic functions using VHDL

Duplicate several arithmetic circuits created with macro-functions, VHDL, and LPMs, including a 4-bit adder, an 8-bit adder/subtractor, a BCD adder, and an LPM adder/subtractor.

	· Lab Report
· In-Class Exercises

	Lab 4, cont.

	
Tuesday
07/16

Week 6
Day 1

	Liquid Crystal Displays (LCDs) and LCD Touch Screens

Agenda:
Lecture 5
Lab 5
	Describe the LCD display Module LSI controller

Describe the purpose and function of the 8-bit instruction register (IR) and the 8-bit data register (DR)

List the type of RAM available to the MPU
	· Lab Report
· In-Class Exercises

	Reading
Hitachi Semiconductor - HD44780 - Dot Matrix LCD Controller/Driver
Terasic LCD Touch Panel Module (LTM) board

Lab 5

	Thursday
07/18

Week 6
Day 2

	
Liquid Crystal Displays (LCDs) and LCD Touch Screens

Agenda:
Lab 5 

	Describe the LCD display Module LSI controller

Describe the purpose and function of the 8-bit instruction register (IR) and the 8-bit data register (DR)

List the type of RAM available to the MPU
	· Lab Report
· In-Class Exercises

	Lab 5, cont.

	
Tuesday
07/23

Week 7
Day 1

	 Multiplexers/ Demultiplexers Implemented in VHLD

Agenda:
Lecture 6
Lab 6
	Use VHDL multiplexing/demultiplexing to drive 8 digits with only one VHDL BCD to 7-segment decoder/driver
	· Lab Report
· In-Class Exercises

	Reading
Ch 8-1, 8.2, 8.3 p 435-451 
Ch 6.8, 6.9 p 333 - 344

Practice Problems
Ch 8-1 Checkup p 437
Ch 8-2 Checkup p 448
Ch 8-3 Checkup p 451 #2 – 8
Ch 8 T/T Quiz p 473 #1– 6
Ch 8 ST p 473-4 #1 - 6  
Ch 8 Problems p 474-477 #1 – 24
Ch 6.8 Checkup p 342
Ch 6.9 Checkup p 344
Ch. 6 T/F Quiz p 358 #7, 8, 10
Ch 6 ST p 359 #7, 10, 11
Ch 6 Problems p 364 #28 – 31

Lab 6

	
Thursday
07/25

Week 7
Day 2

	 Multiplexers/ Demultiplexers Implemented in VHLD

Agenda:
Lab 6

	Use VHDL multiplexing/demultiplexing to drive 8 digits with only one VHDL BCD to 7-segment decoder/driver

	· Lab Report
· In-Class Exercises

	Lab 6, cont.

	
Tuesday
07/30

Week 8
Day 1


	Final Exam Review
	Final Exam Review
	NA
	NA

	
Thursday
08/01

Week 8
Day 2

	Finals Day
	Final Exam (Questions & Answers)
Final Exam Practical
	· Written Exam
· Practical Exam
	Written Exam 
Practical Exam
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