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ABSTRACT/SUMMARY

This project 15 cover the wundanmental topics associated with digntal system design, _
ranging from binary information to system controllers. The project focuses on system
presentation, design methodology and some practical examples. Student will gain an
appreciation for diversity of a base set of knowledge of the theory and practice of digital
lomic design.

The objective of this project 15, the development of digital electronics as a distinet
electromcs field has strong links to the growth of the computer industry and 1o prototype
a component-based digital s mulation environment using the Macromedia director &
software, The system created 1s made up of some dialog boxes, drawing of gates and
truth tables, and other multimedia elements. 1 is not an easy to master the macromedia
director program, especially the learmung stage 1t was the most difficult, that needed much
nme as well as consultation.

Finally, there are some supplementary matenals at the appendices; they are the screen

print of some stages and some examples of digital lege software.

RESEARCH METHODOLOGY:
The research can be divided o two tolds:
| Theoretical (pathering knowledge and idea about the whole concept
2. The implementation of the concept by using the multimedia and computer ool
The methods can be implemented simultaneously as follow:

s Camving out the survey and wlentifying the preblems.

1l



Studyving the existing multimedia systems and tool like (Multimedia PCs,
Intemnet access, Multimedia authoring tools such as macromedia packages,
Graphics software such as PhotoShop, CD-R/W (read and writing).
Software (Windows Operating System, Multimedia Director software, and
Microsofi office).

Hardware (Computer PC and printer HP)

Writing the report based on he survey and the concepts.

Using the programming and implementing the concepts (Iingo language).
Testing the product.

Any further enhancemnents and development.
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Chapter One: Introduction

L1 Introduction to digital logic:

1.1.1 Number we use in digital electronic:

Most people understand when we say we have nine pennies. The number 9 is part of the
decimal number system we use cvery day But dipital electronic devices use a “strong”
number sysiem called binary. Digital computer and microprocessor-based system use
another stronge number system called hexadecimal. Men and women who work m
electronics must know how 1o conver! number from the everyday decimal system to the

binary or to the hexadecimal system. Some older camputer systems use octal number to

represent binary information.

[ Decimal | Binary ‘ Hexadecimal | Octal
D 0000 '\ﬂ 0
T |o001 ‘1 l

2 0010 |2 2
3 lomi |3 3
4 oo T4 4

5 owor |5 |

|

6 Al | 6 6

7 oy T 7
8 11000 |8 T
o Thom lij'_ ]
10 0 | A 12|
ot w8 |13




12 [veo [¢  Ti4
3 o1 'p s

14 i 1o |k — 18 |
15 | F 17
16 o000 |10 20
17 10001 |1 21
L |

1.1.2 Gate and Boolean algebra:

Five fundamental logic circuits-AND, OR. INTERVER, NAND, and NOR gates From
the basic building blocks for digital design. The term “gate” is used to descnbe any of the
basic logic circnits The application of the term gates will become evident, as your
knowledge of their application unfolds. Electronically, this gate has been built over the
years around relay, vacuum tube, diode and transistor circuits. Some well prove designer
have evolved into integrated circuits logic famihies that greatly reduce the design
complexities facing the digital logic designers. The basic pates have also been
constructed to operate using water, light or air pressure rather than elecmeity, and future
possibility of organic logic gates 15 bemng investigated. In any case, regardless of the
technology used to implement the logic nself, the concept of what an AND, OR,
ONVERTER, NAND OR NOR gate in intended to lay function on which we can

progress to more complex loge designs
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1.1.3 How to use logic pates:

We will not go down to a computer stare, buy an AND gate and expected to do any
significant computing. However, the vanous gates we have begun to study are the
building blocks to igger and better things. In fact, such simple function can be combine
to produce the computers, control systems and other sophisticated systems to which we
have become accustomed In general logic ewrcuits are designed 1o be connected so that
the output of one gate feeds into the input of other gate. AND gate output feeding an OR
gate input, from AND gate output feeding an OR pgate input, from electronically point of
view the manufactures have already designed the gates' intemnal circutry to accept this
kind of connection easily. For now we just note that a logc gate output can feed more
than one logic gate input and that the connection are made simply by attaching a wire
between outputs and inputs. A Boolean algebra expression | a mathematical way to
summanze the etfects of a logic circurt on nput vanable, but attempting to determine
how the input vanable are logically modified on gate by gate basis. For example, the
nput vanable A and B are immediately ANDed in the eircuit, therefore the output of the
AND pate 1s AB, Writting this down on the schematic near the output of the gate will
help to keep track of the circunt data flow. The output created by the AND gate now
become an mput to the 2-input OR gate The term AB still has only two possible binary
mput implies that the mput is obtain from some previous logeal operation; it does not
mean that more that two binary level re possible. The second input to the OR gate come
directly from input C. Thus, mput € is ORed with nput AB, resuling n the output
Y=AB+C. Exumine the expression Y =A B+ notes that the Boolean representation for

the OR function (+) 1s clearly evident The AND operation is also indicated. The OR gate

e



only a 2-inpul gate, you can easily understand how the mnput feeds the Or gate simee C
15 a single input vanable, but we should also notice that the OR gate input must be written

as a more complex term since 1t comes from a logic output rather that from a direct input

variable,

1.1.4 Why use digital circuits:
Electronic designers and technician must have a working knowledge of bathe analog and
dignal systems. The designer must decide if the system will use analog or digital
techniques or a combination of both, The techmcian must build a prototype or
troubleshoot and repair digital, analog and combination systems.
Some of the advantages given for using digital circuitry instead of analog are as followed:
1. Inexpensive 1Cs can be used with few external components
2. Information can be stored for short period of indefinitely.
3 Data can be used for precise calculations.
4. System can be designed more easily using compatible digital logic families
5 System can be programmed and show some manner of imelhgence.
The limuations of digntal cwrcwitry are as follows.
| Most real world events are analog i nature
2 Analog processing 15 usually simple and faster
Ingnal circuits have become very popular because of the avalability of low cost digital
ICs Other advantages of digital circuitry are computer compatibihty, memory, accuracy

wind stabiliy,



1.2 What is Multimedia Director §:

Macromedia Director 8 1s the best selling multimedia authoning program and the leading
tool for creatng interaching media for the World Wide Web, CDs, information kiosks,
presentation and mteractive TV A director 1s easy 1o use because it 1s combine graphacs,
sound, video and other media in any sequence and then add interactive features with
lingo, the program’s powerful scripting language. This Macromedia guides us to step by
step through the development of several real-world Direct projects, and cover the
fundamental of creating interactive multimedia that includes graphics, text, animation,
sound, and digital video, provides with ability to take more control of the multimedia
elements used 1n Director projects and i the process of leaming Lingo, you wall leamn
how to include mnteractivity, provide navigation through projects and manipulate
graphics, text, sound and video. Is a shont course in interactive moviemaking using
Macromedia Director B, the powerful, cross-platform application, and Lingo, the object-
onented scnpting language. Leam to use Director B at your own pace by following the
book's manageable step-by-step sessions, which make up over 50 hours of hands-on

mstruction involving real-world mulumedia and Intemet productions.

1.3 Project Objectives and Scope:
The main purpose of this project and research 1s to explore means of producing a
mulimedia title to help the studems n achieving better performance, gamn  better
understanding to the taught subject

Addinon 1o that the following objectives are:



—_————————

I Toassist in educating and teaching students how 1o understand better by using of

images, sound ammation etc

It could be used for educative purposes in educational nstitutions such as smart

schools (computer based schools),

3. Itss the easy way for the student 1o understand how to convert the Boolean to
cireuit and circunt to truth table or another way around.

4. Understanding digital logic level is very important, because it is the basic element
of the computer hardware for the study of higher levels.

5. It contans random test in order 1o test students’ understanding

1.4 Statement of Problems:

Students, who understand how to design logic systems from basic gate structure to
complex systems using the fundamental aspect of logic design rather than prepackaged
bwlding blocks, become innovative creative logic designers. If the student wash to
implement the function using redesigned parts, the task will be easy. If student wash to
create the function using more advanced logic technologies, the task wall still easy
because the designs approach 1s still based on fundamentals. The students are taught how
to design using logic concepts as their guide Learming using the conventional way has
many hmitatons for example, learming from the books and hsteming to the lecturer he/she
will feel bored and loose interest because sometunes they can’t understand everything
that written m the books without demonstration, but because of the interactive nature of

the mulimedia, the students wall leam faster

fr
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The university/institute’s philosophy is thal new tectmologies should be used in the most
appropriate way to provide a quality flexble leamming cxpenence for students. Using
multimedia in teaching and leaming will focuses on the needs of the leamer:

e What and how do we want students to leam,

e What and how do students want to leam,

¢ What is the best leammed in face-to-face teaching,

¢ What is best leamed with technology?



Chapter Two: Literature Review
1.1 Survey
The survey for this project is based on observing some few products, which is available
in the market, conducted some compare and contrast in the features of the product and the
efficiency of using them. The survey is also based on the jounal publishes research
papers and occasionally surveys or exposition on digital logic from other related areas,
such as theoretical computer science or philosophy, as long as the digital logic play a
significant role. Also there are some as electronic newsletter and www services called
“Colibn™ that aimed at people interested in the field of natural language processing
speech processing and/or digital logic.
It is difficult to attend any conference, red newspapers/journals etc in the area of higher
education without hearing or reading about the use of new technologies (such as
multimedia) to replace face-to—face teaching. There are several approaches to using
multimedia in teaching and leaming:
1. Multimedia Teaching Materials for Electronic Design Software: Novel

multimedia teaching materials will be developed to allow students to leam

modem electronic design methods while addressing manufacturing issues. The

materials will be built around three commercial computer-aided designs, and

printed circuit board design, from industrials partners Altera, Microchip and

PADs, respectively. The materials will consist of videos, written matenals and

software design examples, such as which will be available on the World Wide

Web for broad dissemination. This is a continuation and expansion of an earlier



effort supported by mdustry and the academy for integrating manufactunng nto

upper-level computer design courses.

Fod

Objective and Motivation: This course describes the development of new
multimedia for teaching about manufacturing in ECE design courses. The onginal
teaching matenals were developed with Academy support in the 1995

The objective of this 15 creating new leaching matenals for three CAD software packages
that were recently i a senior computer design lab course. By making this commercial
software package available to student, the students are exposed 1o the manufactuning
1ssues 1n the three facets of electronics system design. In particular design for
manufacturing, testability, reliasbility and quality are addressed. CAD package provide
designers with the ability to analyze the cost, performance and reliability of their systems

prior to fabncation, thus allowing them to optimize and venty that specification are met.

2.2 Existing Digital logic softwares

There are many types of digital logic simulation software:

Unix:

The digital logic simulation software available in the solarum 1s chipmunk

MacOS and Windows:

Logic Works is an mtegrated schemanc editor/ logic cirewt simulator. Addison-Wesley
and its resellers, including Computer Liuteracy Bookshops, sell logic Works, with
complete documentation Libranes avalable for lome Works nclude the 7400 device

sertes, along with many others



Windows only:

Digital simulation 15 a point-and-click schematic generator/ logic simulator for Windows
95 or Windows 3.1. It’s free to students and people who work for educational institution.
MMLogic is a point-and-click schematic generator/logic simulator for Windows 95 (or
Windows 3.1, if you have Win32). Currently a beta test version is free.

Digital Stmulation has a toolbar of digital circwit elements, mncluding logic gates, flip-
flops, switches and indicators. Drawing a circuit with Digital Simulator is like using a
paint program; you just click the element’s icon on the toolbar, and then click where you
want the element to go. There is a similar procedure to draw wires and indicate
connections. Digital Simulation is a full-featured program. Its features include:

Emulation of a wide range of dewices, logic Analyzer, Hypertext On-line Help, and
design size limited only by memory and disk space.

MacOS only:

Logic Sim is a very useful, easy-to-use schematic generator and logic simulator for
Macintosh.

Java (Unix / MacOS / Windows 95 only):

The university of Hamburg, Germany has developed an excellent set of Java applets that
demonstrate the principles of CMOS dewvices and gates.

Beige Bag Software;

Electronic Circuit Design & Simulation Software for Windows and Macmtosh. B2 Spice
A/D 2000 is a fully featured mixed mode simulator that combines powertul capabilities

with a deceptively easy to use interfce.mixed mode more paris- 4400 analog and digital

10



parts mcluding BSIM3 support 16 powerful simulavons and an interactive dipmtal mode

mtegrated symbol/ device editor and a separate pans database editor custom graphs and

plots and much much more.

Digital logic Fault Simulation:

From Epax Software Incorporated, Epax Software Incorporated develops and markets
software for dymtal logie fault simulation and test generation. The company has extensive
expenence n concurrent fault simulation, and i IDIX) test peneration. Recent advances
in workstation and server hardware have made full fault simulation of very large ICs truly
feasible. However, many older fault simulations do not take full advantage of the new
host technology, Epax s currently developmg a ligh- speed. high capacity, and
multithreads concurrent tault simulation for use on multiprocessor systems

Java CMOS gate Demonstration:

This demonstrates how CMOS translators and basic gates work, in CMOS technology,
both N-type and P-tvpe transistors are used to realize logic functions. CMOS technology
the dominant semiconductor technology for microprocessors, memones and application
specific mtegrated circwts (ASICs). This applets demonstrate the N-tvpe and P-type
transistors used i CMO) technology, the basic CMOS nverter, NAND and NOR pates,
and an AOI132 complex gate, Fmally, it demonstrates the CMOS transnussion -gate and a

transmussion [-lat



2.3 This table is 10 compare and contrast between the software in terms of OS,

Version, description and price:

| Name of Software 0s | Version i

Description | Pnce
|- E}l:gt'ﬁ Ingﬁ_ Unix  N/A | The dimtal 'r?rgm simulation | N/A
Simulation | avarlable in the Solanum s
| chapmunk
| 2-Lome Works. Mac and | 3.0x-303(23MB, Is an integrated schemanc | N/A |
Windows | Bimary) For Windows. editor/lognc simulator, w!.thil

3J0x-303  (72KB text) | complete documentation |

. for Mac
Digital | Windows | Window 95 or Windows | Is a pomt-and-click schematic | It's 1
Stmulator 3 generator/loge simulator free
d-Logic Sim | Mac ' The Motorola 680x0 | Is a very useful, casy to use 1I N/A
' schematic generator and logic.
5. CMOS " Unix, | N/A Has developed by set of java N/A
Mac. applets that demonstrate the | |
Windows prnciple of devices and gates | |

| 95

- Beige  Bag | Windows B2 Spice 2 and B2 logic  Is a full-featured mixed mode 1299

(Electronie  Circut | and Mac | simulator  that  combnes

[esiem and | powerful  capacity  with u|

B ! _— —a — I—— i e



simulation) deceptively easy 10 use

* Remark: this 15 just basic information for each software, n order to download the
whole software 1it’s required  a lot of money that | couldn’t afford

The only software | could review was Digtal Works, see and view the copy on

Appendix 1D

After researching many papers and journals of related topics, [ have set up some

important projects of digital lope simulations:

1. This project is 1o prototype a component-based digrtal simulation using java.
Tradiienally, mapping the behavior of the entire digital system mnto machine-
dependent executable program creates digital sismulation, In this new approach,
they break up the top-level digital system into many smaller function blocks
hierarchically: the behavior of each block 15 encapsulated into a design object
called companent. The complete simulation at the top level can be viewed as
many sell-simulation components congurrently mteracting wath each other at their
own level of abstractuon. Because of its inherent modulanty and distnbutability,
the simulanion environment based on the new approach excels the tradibonal
single-simulator approach in terms of the adaptiveness to the mpid-evolving
desipn stvle In addiion, they approach could potentially improve the simulation
performance via the efficient leverage of the numerous computing resources
across the network Java 15 the language of they choce, for it provides platform-

mdependent software environment lor distmbuted systems



20 The journals mtended to provide a forum for articles in which classical
philosophical texts are mnterpreted by drawing on the resources of modem formal
logic. By implementing logical analysis as an istrument of interpretation, the
nterpreuve focus shifts from the more common, purely exegetical approach
towards a given lext 1o the systematic reconstruction of a theory encompassing the
pertinent 1ssues discussed.

3. International journal for the History of mathematical foundanons of mathematics
servers as a vehicle for rapid publication of high-quality lustoncal studies and
expository surveys of mneteenth and twentieth century mathematical logie, set
theory and foundations of mathematics. They sinve to represent every major area
of mathemancal logce, mcluding model theory recursion theory, algebras, general
set theory and point set theory, proof theory and constructive mathematics,

4 View of electneity CD-ROM by mark Cosgrove from UTS was developed after
several years of research which revealed that students are very good at solving
problems which require putting numbers i equation and caleulating an answer
The CD aims to help students understand what electrnicity 15

5. StayPlay was developed by Geoff and Neil to help students overcome their naive
statistical behels about central statistical concepts

6. Remote fieldwork is one area of research and development, the research was on
environment and health nisk associated wath a uramuam nune Gl in the Ellot
Lake region of Northern Ontano

This kind of learning expenence uses technology to enable effective mdinaduahized

learning, where the most effective kind of learming expenience for that student, for that



content. And then, selecting the most appropnate technology to use, be it a book, a
videoconferences or a mulimedia simulation, It 1s only through these larpe-scale changes
however, that we will realize the full potential of new technologies to do more than

repackage old, unsuccessful learmng expenences





