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/141 Syllabus Spring2012
Course Syllabus: EET-141 Digital Circuits Spring 2012

Lecture Instructor:
Office: Phone # ext.

Lab Instructor:
Office - Phone # ext.

COURSE DESCRIPTION:

This course is an introduction to the theory and design of logic circuits used in computers and other
digital equipment. Topics covered include introduction to digital systems, binary numbers, binary logic
gates, combinational logic and simplification techniques, data selector logic, encoders and decoders,
flip-flops, counters, shift registers, binary arithmetic, memories and analog-to-digital and digital-to-analog
conversion.

|. Class Meetings

3 hours per week class time allocated for Lecture / HW
3 hours per week class time allocated for Lab

Il. Course Materials

A. Text: Digital Fuhdamentals, 10" Edition, by Thomas L. Floyd, Prentice Hall, 2006

B. Course Obijectives, Lectures and Homework: Provided
C. Laboratory Manual / Material: Provided

D. A flash drive or similar storage device is strongly recommended as you will be responsible for saving
any unfinished work.

I1l. Evaluation

A. Two (2) excused absences are permitted per term. Call the instructor to be excused. If a student’s
absences are excessive, the instructor may drop that student from the course.

B. Calculation of Final Grade Point Average:

» Chapter Homework (Instructor will review for completeness) 10%
- To be done in a bound or spiral notebook. - Due on the day of Chapter Test
- Late policy: Instructor will accept no more than one homework per week.
Ex: If you turn in five (5) home works to be graded during the last week, four will receive a zero

(0).

» Tests 60%
- Tests are typically given in class. To be excused from a test you must phone or email the
instructor before the test is to be taken. (Your instructor will indicate his/her preferred method of
contact.)
- You will be given the opportunity to make up excused tests during an assigned make-period
during the final examination week. This make-up test will be similar to the excused test. The
time and date of this make up test will be assigned after the “Official College Final Exam
Schedule” is published. This occurs just after the midpoint of the semester.
- The sum of the after-lecture “Post Tests” equal one test
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* Laboratories and Final Project (Oral Presentation and Written Report)
- 15% deducted from report without instructor review of draft of conclusion

- Late policy: Instructor will grade no more than one lab per week.

30%

- Late-for-lab policy: If you are more than 15 minutes late, 10% deducted from current

experiment grade
- The oral presentation and written report each count as one laboratory

C. Final Grade Computation:

| A =90+

| B+ = 85+

| B=80+

| C+ =75+

| C =70+

| D = 60+

[F<60

IV. Course Topics

* Introductory Digital Concepts

* Numbering Systems, Operations, and Codes

Logic Gates

Boolean Algebra and Logic Simplification
Combinational Logic
Flip-Flops and Related devices

» Counters

+ Shift Registers and Sequential Logic

* Memory and Storage

* Introduction to Digital Signal Processing

V. Laboratories

* Introduction to the Laboratory Logbook Method and Measurement of Nonlinear Pulse Characteristics

* Building and Testing an Astable Multivibrator and the use of the Protoboard

* Introduction to Logic Gates

» TTL and Other Logic Characteristics
» Combinational Logic Circuits Using NAND / NOT Logic

» BCD to 7-Segment Decoder / Driver and Data Selector / Multiplexer Logic
» J-K and D Flip-Flop Circuits
 Shift Register / Counter Using the J-K Flip-Flop
* Final oral and written presentation
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Program Mission Statement

The mission of the Burlington County College Electronics Engineering Technology and
Computer Servicing & Networking Technology programs is to produce graduates who are able
to obtain employment as a technicians or transfer to a four-year college. In addition, our
graduates will be technically competent, able to communicate effectively, work well with others
and demonstrate professionalism.

Program Educational Objectives (Numbers included for reference purposes only)

The Electronics Engineering Technology and Computer Servicing & Networking Technology
programs prepare graduates who, during the first few years after graduation, should be able to:

1.
2.

w
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Find employment as a technician or transfer to a four-year college,

Apply a broad knowledge of electronics and computer engineering technology to
support manufacturing, design, testing, troubleshooting, sales, and field service of
electronic and computer systems,

Apply knowledge of analog and digital electronics and use mathematics, scientific
principles, and critical thinking to creatively solve technical problems,

Utilize computers and software in a technical environment,

Communicate effectively both verbally and in writing,

Work effectively as an individual and as a member of a team,

Show a recognition of the need for professional, ethical and social responsibilities
Continue professional training through conferences, seminars, courses and the
pursuit of advanced degrees.

Program Outcomes (Letters refer to ABET “Criterion 2. Program Outcomes”)

Graduates of the Electronics Engineering Technology and Computer
Servicing & Networking Technology programs should demonstrate:

a.

b.

o
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an appropriate mastery of the knowledge, techniques, skills, and modern tools of
their disciplines,

an ability to apply current knowledge to new applications,

an ability to conduct, analyze and interpret experimental results and apply results
to make improvements where applicable,

an ability to apply creativity in the design of systems, circuits or processes,

an ability to work effectively on teams,

an ability to identify the characteristics of, analyze and solve technical problems,
an ability to communicate effectively through writing and oral presentation,

a recognition of the need for, and an ability to engage in lifelong learning,

an ability to understand professional, ethical, and social responsibilities,

respect for diversity and a knowledge of contemporary professional, societal, and
global issues, and

a commitment to quality, timeliness and continuous improvement.
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ABET Required Course Syllabus: EET-141 Digital Circuits, Spring 2008

Required for both the Electronics Engineering Tetbgy (EET) and Computer Servicing and Network

Technology (PC&NT) Programs.

Coursedescription: This course is an introduc
other digital equipment. Topics covered inclu
gates, combinational logic and simplification t

tion to the theory dadign of logic circuits used in computers and

deaduction to digital systems, binary numbers, byriagic
eicjues, data selector logic, encoders and decoitipriipps,

counters, shift registers, binary arithmetic, mes®and analog-to-digital and digital-to-analog\emsion.

Prerequisite: EET121 Electric Circuits |
Textbook and other required material

1. Text: Digital Fundamentgl§" Edition, by Th

omas L. Floyd, Prentice Hall, 2006

2. Course Objectives and Lecture Handouts: Provided
3. Laboratory Manual / Material / Laboratory Logkd®-square / inch): Provided

Course Learning Outcomes (CLO), Means of Assessment and Expected Performance Criteria

Course Learning Outcomes
Students should be able to

Expected Performance Criteria (Specifics)

1. Use the characteristics of digital logic cirsu
to identify, analyze and solve problems for thg
Course Topics listed below

tAt least 70% of students will exceed 70% on allptba
» tests, homework and “lecture post tests”.

2. Learn and apply the process of using a bot
laboratory logbook to record laboratory
activities and results.

riech student’s laboratory logbook will be evaluated
using a rubric. At least 70% of students will eedtea
grade of 70%.

3. Use a digital oscilloscope to perform analo
and digital measurements

jMeasurements are acceptable if they fall between th
minimum / maximum values for application. All
students must achieve these results and demontteie
for “instructor ok”. (Lab # 1)

4. Use an electronic circuit analysis software
package to draw the schematic and simulate
results

This activity is successful if (a) schematic isrect and

t®) measurements and simulations are similar. All
students must achieve these results (“instructbook
rubric). (Lab #7)

5. Given the schematic, build the circuit on a
protoboard, troubleshoot and test it.

All students must receive “instructor ok” after yhe
demonstrate / explain the operation. (All labs)

6. Apply the knowledge of various types of IC
and the use of block diagrams to modify and
expand upon an existing digital circuit to mee
the new requirements

sAll student groups will receive “instructor ok” aftthey
demonstrate and explain the device/circuit opematio
I (Lab # 5, 6, 7, homework #2 & 4)

7. As a final project each team will be given a
block diagram of a system to build and test. ]
accomplish this they will need to integrate,
expand and/or improve upon concepts learne
earlier laboratories.

Both the written report and oral presentation |
@valuated with a rubric. All teams will exceedradg of
70% (Lab# 7)
din




0-5
Course Topics, Laboratoriesand Schedule

Class Topics (3 hours / week) Laboratories (3 hboursek)
1. Introductory Digital Concepts, 1 wk. 1. Introduction to the Laboratory Logbook Methodian
2. Numbering Systems, Operations, and Codédvleasurement of Nonlinear Pulse Characteristicsk? w
2 wks. 2. Building and Testing an Astable Multivibratorcetine
3. Logic Gates, 2 wks. use of the Protoboard, 2 wk.
4. Boolean Algebra and Logic Simplification, 2 3. Introduction to Logic Gates, 2 wk.
wks. 4. TTL and Other Logic Characteristics, 2 wks.
5. Combinational Logic, 2 wks. 5. Combinational Logic Circuits Using NAND / NOT
6. Flip-Flops and Related devices, 2 wk. Logic, 3 wks.
7. Counters, 1 wk. 6. BCD to 7-Segment Decoder / Driver and Data $etec
8. Shift Registers / Sequential Logic, 1 wk. / Multiplexer Logic, 2 wks.
9. Memory and Storage, 1 wk. 7. Final Written and Oral Project: Four-bit Asynchous
10. Final Project, 1wk. Counter with Display, 2 wks.

Contribution of Course L earning Outcomes (CL O) to meeting Program Educational Objectives (PEO)

Program Educational Objectives Course Learning
demonstrated by the graduate during the first feary after graduation Outcome
1. Find employment as a technician or transferftmiayear college 1-7

2. Apply a broad knowledge of electronics and com@pangineering technology to 1-7
support manufacturing, design, testing, troublethgpsales, and field service of
electronic and computer systems

3. Apply knowledge of analog and digital electrenand use mathematics, 1,6,7
scientific principles, and critical thinking to et@vely solve technical problems

4. Utilize computers and software in a technicali@mment 4

5. Communicate effectively both verbally and inting 2,7
6. Work effectively as an individual and as a mendiea team 1,7

Relationship of Course L ear ning Outcomes (CL O) to Program Outcomes (PO)

Program Outcomes demonstrated by the graduate €bassning
Outcome

a. an appropriate mastery of the knowledge, tectasigskills and modern tools of their3, 4
disciplines

b. an ability to apply current knowledge to new laggtions 6

c. an ability to conduct, analyze and interpretezipents and apply results to make | 5, 2
improvements where applicable

d. an ability to apply creativity in the designsystems, circuits or processes 1,7
e. an ability to work effectively on teams 1,2

f. an ability to identify the characteristics ohadyze and solve circuit problems 1

g. an ability to communicate effectively throughitten and oral presentations 27

k. a commitment to quality, timeliness, and conburs improvement 1 thrd'7
Notes:

1. For eachaboratory a newgroup is formed. For final project, teams of fare formed. Thus, students learn to
work with different partners.

2. All laboratory conclusions require (i) an oudjr(ii) draft and (iii) typed final draft.

3. Built in test, laboratory and final project régunents encourage this. (Refer to complete syab

Prepared by Jack Braun, Spring 2008
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Chapter #1 Introductory Concepts

Objectives:

» Explain the difference between analog and digital quantities

» Show how voltage levels are used to represent digital quantities

» Describe various parameters of a pulse

» Explain the basic logic operations of NOT, AND and OR waveform

» Describe the logic functions of the comparator, adder and other logic circuits

* ldentify fixed function digital integrated circuits according to their complexity and the type of
circuit packaging

» Describe the programmable logic device (PLD) and discuss how they are programmed
Recognize and understand digital test instruments

» Show how a complete digital system is formed from the basic functions for a “Tablet-Counting
and Bottling Control System

Reading:

* Read Chapter 1 Introductory Digital Concepts

Homework: (Answers to odd numbered problems are at the back of your text) [even answers]
Note: [numbers in brackets refer to 10" edition]

3,5=[5,7]

6 [4 ms], 7, 8 [periodic, it repeats at a fixed interval], 9 = [8, 9 10, 11]
10[10101110] =[12]

12 [AND], 13, 14 [OR] = [16, 17, 14]

15, 16 [1000] =[19, 20]

20 = [24]

21,23 =[27, 29]

28,29 =[-, -]

Laboratory:

The labs are currently under review to update material and will be available on the day of
the lab at the latest. The labs that following the syllabus may have a lab title change as
well as content update. If this is the case it will be clearly announced at the start of the
lab period at the latest.
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Chapter #2 Numbering Systems, Operations and Codes

Objectives:

* Review decimal numbering systems

» Count in the binary numbering system

» Convert from decimal to binary and from binary to decimal

* Apply arithmetic operations to binary systems

» Determine the 1's and 2’s complements of a binary number

» Express signed binary numbers in 2’s complement format (We will only use 2's complement
form)

» Perform addition with 2’complement signed binary numbers

» Convert between the binary and hexadecimal numbering system and add numbers in
hexadecimal form

» Express decimal numbers in binary coded decimal (BCD) form

» Demonstrated binary codes including the American Standard Code for Information
Interchange (ASCII)

» Use binary numbers and codes in “Tablet Counting and Bottling Control System”

Reading:

» Read Chapter #2 Numbering Systems, Operations and Codes with the following exceptions:
- Sec. 2-6 Signed Numbers, Skip Floating-Point Numbers, P. 65-67
- Sec. 2-7 Arithmetic Operations, Skip Multiplication and Division, P. 70 (bottom) — 74

Homework: (Answers to odd numbered problems are at the back of your text) [even answers]
Note: [numbers in brackets refer to 10" edition]

1=11]

7a, 7b, 7c, 8 [3, 7, 15, 31, 63, 127, 255, 511, 1023, 2047] = [same]

11a, 11b, 11c, 13e, 13f, 13g, 13h = [same]

15d, 15e, 15f = [same]

19d, 19e, 19f, 20g [01010000], 20h [11000011] = [21]

23b, 23b, 23c, 23d, 26a [-103], 26b [+116], 26¢ [-65] = [25, 28]

29a, 29b, 29c, 29d = [31]

35a, 35b, 36(a-f) [E, 2, 17, A6, 3F0, 982], 37a, 37b, 39a, 39b, 40a [11]. 40b [8E]
=[37, 38, 39, 41, 42]

45a, 45b, 45c, 48d [18], 48e [19], 48f [32] = [47, 50]

57a, 57b, 57c, 60 (use HEX) [33, 30, 20, 49, 4E, 50, 55, 54, 20, 41, 2C, 42], 61a, 61b,

61c =[59, 62, 63]

Laboratory: 2. Building and Testing an Astable Multivibrator



0-8
Chapter #3 Logic Gates

Objectives:

 Describe the operation of the NOT, the AND and the OR gate

» Describe the operation of the NAND gate and the NOR gate

» Express the operation of the NOT, AND, OR, NAND and NOR gates with Boolean algebra
 Describe the operation of the exclusive-OR and exclusive NOR gates

* Recognize and use the distinctive shape logic symbols

 Construct timing diagrams showing the proper time relations of inputs and outputs for various
logic gates

» Make basic comparisons between the major IC technologies - CMOS and TTL

» Define propagation delay, power dissipation, speed-power product, and fan-out in relation to
logic gates

» Use each logic gate in simple applications

 Troubleshoot logic gates

» Describe the basic concepts of programmable logic

Reading:
Read Chapter #3 Logic Gates

Homework: (Answers to odd numbered problems are at the back of your text) [even answers]

2 =[2]

3,5=1[5,7]

7, 8 [X goes low 4 times when A, B, C are all low: At the start, twice in the middle and at
the end] =9, 10]

11, 14 [Refer to the truth table on P 3-7 of your lecture, two ways to derive the output
waveform (1) the output wave is low when both inputs are high or (2) the output is high if
either input is low] = [15, 18]

18 [Refer to the truth table on P 3-9 of your lecture, two ways to derive the output
waveform (1) the output wave is low if either input is high or (2) the output is high if both
inputs is low] = [22]

19 =[23]

23, 24 =[39, 40]

25, 26 [(a) 16.5mW, (b) 2.7V, (c) 15ns, (d) 0.4V (max), (e) at 2V, 75ns, 75ns, at 6V,
13ns,13ns], = [27, 28]

29 = [31]

31 =[33]

32 [(a) NAND gate faulty. Input A open (b) NOR gate faulty. Input B shorted to ground
(c) NAND gate ok (d) XOR gate faulty. Input open], = [34]

34 [Timer input to AND gate open. Check for 30sec. HIGH level on this input when
ignition is turned on] = [36]

35 =[37]

Laboratory:

3. Introduction to Logic Gates
4. TTL Characteristics
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Chapter #4 Boolean Algebra and Logic Simplification (Selected readings)

Objectives:

» Apply the basic laws and rules of Boolean algebra

* Apply DeMorgan’s theorems to Boolean expressions

» Describe gate networks with Boolean expressions

» Convert any Boolean expression a sum-of-products (SOP)

» Use a Karnaugh map to simplify Boolean expressions

» Apply Boolean algebra and the Karnaugh map methods to a system application

Read Chapter #4 Boolean Algebra and Logic Simplification with the following modifications:
Note: [numbers or pages in brackets refer to 10" edition]

Sec 4.1 Boolean Operations and Expressions: Read all

Sec. 4-2 Laws and Rules of Boolean Algebra: Read all

Sec. 4.3: Demorgan’s theorems: Read P. 191-192 (through Ex. 4-3 ONLY) = [179-181]

Sec. 4-4: Boolean Analysis of Logic Circuits: Read all

Sec. 4-5: Simplification Using Boolean Algebra: SKIP

Sec. 4-6: Standard Forms of Boolean Expressions: Read P 200 =[190] “The Sum-of-Products
(SOP) Form” sub-section and P. 203 = [193]“The Product-of-Sums (POS) Form” sub-section
ONLY

Sec. 4-7 Boolean Expressions and Truth Tables: Read all

Sec 4-8 The Karnaugh Map: Read all

Sec 4-9 Karnaugh Map SOP Minimization: Read all

Sec 4-10 Karnaugh Map POS Minimization: SKIP

Sec. 4-11 Five-Variable Karnaugh Maps: SKIP = [Sec. 4-10, SKIP]

Sec. 4-12 VHDS: SKIP =[Sec. 4-11, SKIP]

P. 230 - 233 Digital System Application: Read all = [217-221]

Homework Problems: (Answers to odd numbered problems are at the back of your text) [selected even
answers]

1,3,4[1,1,0,1,0, 1] = [same]

7 = [same]

9a, 9b = [same]

12, 13, 15a, 15b, 15¢ = [same]

21a, 21b =[23]

29a, 29b =[31]

34a, use SOP only [x=ABc+aBC+aBc+abc] = [36]
34b, use SOP only [x=abC+aBc+abc]

35, 37 = [37/ 39]

38a [AB+Bc], 38b [ac], 38c [B], 38d [C] = [40]

39, 43 = [41, 45]

System Assignment (P. 233): Activity 1 and 2 only = [P. 220: Activity 7 & 8, similar to o except
for “d” and “e” rather than “b” and “c”

Laboratory: 5 Combinational Logic Circuits using NAND/NOT Logic
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Chapter #5 Combinational Logic (Selected readings)

Objectives:

* Analyze basic combinational logic circuits, such as AND-OR and exclusive-OR

* Use AND-OR and AND-OR-Invert to implement sum-of-products (SOP) and product-of-sum
(POS) expressions

» Design a combinational logic circuit for a given Boolean output expression

» Design a combinational logic circuit for a given truth table

» Use NAND gates to implement any combinational logic function

» Troubleshoot logic circuits by using signal tracing and waveforms

» Apply combinational logic to a system application

Read Chapter #5 Combinational Logic with the following modifications:
Note: [numbers in brackets refer to 10" edition]

- Sec. 5-1 Basic Combinational Logic Circuits: Read all

- Sec. 5-2 Implementing Combinational Logic: Read all

- Sec. 5-3 The Universal Property of NAND and NOR Gates: Read all

- Sec. 5-4 Combinational Logic using NAND and NOR Gates: Read all but do not worry
about the algebra method of conversion. (The “double bubble” method will be examined
in lecture.)

- Sec. 5-5: Logic Circuit Operation with Pulse waveforms: Read all

- Sec. 5-6 Combo Logic with VHDL: Skip

[Sec 5-6 Troubleshooting: Read all]

- Sec 5-7 Troubleshooting: Read all

[Sec 5-7 Combo Logic with VHDL: Skip]

- P. 278-281 Digital System Application: Read all = [P. 267-271]

Homework Problems: (Answers to odd numbered problems are at the back of your text)
[selected even answers]

3a, 3b, 3c, 3d, 5a, 5b, 5¢, 5d = [same]

9a, 9b, 9c, 9d, 11 (use the Karnaugh map method to simplify) = [11, 13]
42 [ X = AB+CD = ABCD] = [34]

System Assignment (P. 281) activity 1 only

Laboratory: 5 Combinational Logic Circuits using NAND/NOT Logic (cont) = [Study truth table
(Table 5-6) for inlet valve control]
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Chapter #6 Functions of Combinational Logic (Selected readings)

Objectives:

* Distinguish between half-adders and full-adders

» Use the magnitude comparator to determine the relationship between two binary numbers

* Implement a basic binary decoder

» Use BCD-to-7-segment decoders in display systems

» Apply multiplexers in data selection, multiplexed displays and simple communications systems
» Use decoders as demultiplexers

* ldentify glitches, common bugs in digital systems

 Describe basically how SPLDs are programmed

Read Chapter #6 Functions of Combinational Logic with the following modifications:

- Sec. 6-1 Basic Adders: Read all

- Sec. 6-2 Parallel Binary Adders: Skip

- Sec. 6-3 Ripple Carry vs. Look-Ahead: SKIP
- Sec. 6-4 Comparators: Read all

- Sec. 6-5 Decoders: Read all

- Sec. 6-6 Encoders: Read all

- Sec. 6-7 Code Converters: Skip

- Sec. 6-8 Multiplexers: Read all

- Sec. 6-9 Demultiplexers: Read all

- Sec. 6-10 Parity Generators / Checkers: Skip
- Sec. 6-11 Troubleshooting: Read all

- P. 348 - 352 Digital System Application: Give it a try, for your information only

Homework Problems: (Answers to odd numbered problems are at the back of your text)
[selected even answers]

la, 1b,2a[A=0,B =0, Ci,=0], 2b [100 or 010 or 001] = [same]

11, 12 =[13, 14]

14a [AsAA1A0 = 1110], 14b [1100], 14c [1111], 14d [1000], 15a, 15b, 15c, 18 [HLHHL]
=[16, 17, 20]

22 [Hint: Which pin has highest priority?] = [24]

26 [D; is selected], 27 = [28, 29]

33a, 33b, 33c = [35]

Laboratory 6: BCD to 7-Segment Decoder / Driver and Data Selector / Multiplexer
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Chapter #7 Flip-Flops and Related Devices

Objectives:

» Use logic gates to construct basic latches

» Explain the difference between an S-R latch and a D latch

» Explain how S-R, D and J-K flip-flops differ

» Understand the significance of propagation delays, set-up time, hold time, maximum operating
frequency, minimum clock-pulse widths, and power dissipation in the application of flip-flops

» Explain how a one-shot operate

» Connect a 555 timer to operate as either an astable multivibrator or a one-shot

» Troubleshoot basic flip-flops and one-shot circuits

Read Chapter #7 Flip-Flops and Related Devices with the following modifications:

- Sec. 7-1 Latches: Real all

- Sec. 7-2 Edge-Triggered Flip-Flops: Read all

- Sec. 7-3 Flip-Flop Operating Characteristics: Read all
- Sec. 7-4 Flip-Flop Applications: Read all

- Sec. 7-5 One-Shots: Read all

- Sec. 7-6 The 555 Timer: Read all

- Sec. 7-7 Troubleshooting: Read all

- Sec. 8-8 Programmable Logic: SKIP = [not in 10™]

Self Test (P. 414): 1 through 10

Homework Problems: (Answers to odd numbered problems are at the back of your text)
[selected even answers]

1, 3, 7 =[same]

12,13, 14, 15 = [same]

20, 21, 22[C is 32ns and Q is low for first 8ns after rising edge of C] = [same]
25 = [same]

27 = [same]

30 [28.6Hz] = [same]

32 [an internally open J input] = [same]

33, 34 = [same]

Laboratory 7: Flip-flops Counter with Display
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Chapter #8 Counters

Objectives:

 Describe the difference between an asynchronous and a synchronous counter
* Analyze counter timing diagrams

* Analyze counter circuits

» Explain how propagation delays affect the operation of a counter

» Determine the modulus of a counter

* Modify the modulus of a counter

* Recognize the difference between a 4-bit binary counter and a decade counter
» Use IC counters in various applications

 Design a counter that will have any specified sequence of states

Read Chapter #8 Counters with the following modifications:

- Sec. 8-1 Asynchronous Counter Operation: Read all

- Sec. 8-2 Synchronous Counter Operation: Read all

- Sec. 8-3 through 8-6: SKIP

- Sec. 8-7 Counter Applications: Read all

- Sec. 8-8 Logic Symbols with Dependency Notation: SKIP

Self Test (P. 481): 1 through 6

Homework Problems: (Answers to odd numbered problems are at the back of your text)
[selected even answers]

1, 2, 3, 4 =[same]
5, 6, = [same]

Laboratory: Final Written and Oral Report
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Chapter #9 Shift Registers

Objectives:

* ldentify the basic forms of data movement in shift registers

» Explain how serial in/serial out, serial in/parallel out, parallel in/serial out and parallel
in/parallel out shift registers operate

» Describe how a bidirectional shift register operates

* Introduce a Johnson counter and ring counter

» Use a shift register as a time-delay device

» Use a shift register to implement a serial-to-parallel data converter

Read Chapter #9 Shift Registers with the following modifications:

- Sec. 9-1 Basic Shift Register Functions: Read all

- Sec. 9-2 Serial In/Serial Out Shift Registers: Read all |

- Sec. 9-3 Serial In/Parallel Out Shift Registers: Read all

- Sec. 9-4 Parallel In/Serial Out Shift Registers: Read all

- Sec. 9-5 Parallel In/Parallel Out Shift Registers: Read all
- Sec. 9-6 Bidirectional Shift Registers: Read all

- Sec 9-7 Shift Register Counters: Read all

- Sec. 9-8 Shift Register Applications: Read all

- Sec. 9-9 Logic Symbol Dependency: SKIP

- Sec. 9-10 Troubleshooting: Read all

Self Test (P. 528): 1 through 10

Homework Problems: (Answers to odd numbered problems are at the back of your text)
[selected even answers]

Laboratory: Final Written and Oral Report
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Chapter #10 Memory and Storage (Optional Topic with Selected readings)

Objectives:

» Define the basic memory characteristics
» Explain what a RAM is and how it works
» Explain the difference between static RAMs (SCRAM) and dynamic RAMs (DRAMS)

Read Chapter #10 Memory and Storage with the following modifications:

- Sec. 10-1 Basics of Semiconductor Memory: Read all

- Sec. 10-2 Random-Access Memories: Read only P. 542 - 547 (top) = [530-535]
- Sec. 10-3 Rom’s: Read all

- Sec. 10-4 PROM’s and EPROM’s: Read all

- Sec. 10-5 Flash: Read all

- Sec 10.6 Memory Expansions: SKIP

- Sec. 10-7 Special Types of Memory: Read all

- Sec. 10-8 Magnetic and Optical Storage: Read all

- Sec. 10-9 Troubleshooting: Read all

Self Test (P. 683): 1 through 8 and 13

Homework Problems: (Answers to odd numbered problems are at the back of your text)
[selected even answers]

1, 2, 3, 4 [OAle = 0000 10102 = 1010, 3F16 = 0011 11112 = 6310, CD16 =1100 11012 =
205;0] = same
5, 6 [Address: Ap - Ag, Data: DIy - DI+, etc], 7 = same

11 = same
15 = same
23 = same

Laboratory: Final Written and Oral Report
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Chapter #13 = [Chapter #12] Introduction to Digital Signal Processing (Optional Topic)

Objectives:

* List the essential elements in a digital signal processing system
» Explain how analog signals are converted to digital form

* Discuss the purpose of filtering

» Describe the sampling process

« State the purpose of analog-to-digital conversion

» Explain how several ADCs operate

» Explain the basic concepts of a digital signal processor (DSP)

* Name some of the functions that a DSP perform

« State the purpose of digital-to-analog conversion

» Explain how DACs operate

Read Chapter #13 Introduction to Digital Signal Processing with the following modifications:

- Sec. 13-1 = Digital Signal Processing Basics: Read all = [12-1]

- Sec. 13-2 Converting Analog Signals to Analog: Read all = [12-2]
- Sec. 13-3 Analog-to-digital Conversion Methods: Read all = [12-3]
- Sec. 13-4 The Digital Signal Processor (DSP): Read all = [12-4]

- Sec. 13-5 Digital-to-Analog Conversion Methods: Read all = [12-5]

Self Test (P. 777): 1 through 8

Homework Problems: (Answers to odd numbered problems are at the back of your text)
[selected even answers]

4,5,9=]1, 2, 6]
10 [200],11 =[7, 8]
23, 24 [For each interval: -0.50, -0.75, -2.00, -3.75, -3.50, etc], 25 =[17, 18, 19]

Laboratory: Final Written and Oral Report



