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1. Historical development of number systems

a. The decimal system as today’s standard

b. Overview of historical methods of communicating numbers

i. Abacus in China, Greece and Rome

ii. Pascal and Pascalina

iii. Gottfried Wilhelm Leibniz and the binary system

c. Overview of historical implementation of counting and calculating machines

i. Analytical Machine

ii. “Tabulator Machine”

iii. Electromechanical calculators

iv. First generation IBM

v. Valves and transistors

vi. Integrated circuits

2. Discussion of the correlation between binary data and electrical current

a. Implementation

i. Logical on / off system works by channeling voltage

ii. Ease of communication between electronic devices

b. Advantages

i. Logical simplicity

ii. Fast processing speed

c. Why binary data representation remains the standard for virtually all types of computational technology today

i. An explanation of why high speed binary data processing is the underlying implementation of the high level programming that is the staple of software today

1. Once compiled, high level programming code is translated into machine code which is executed by micro code which refers to the various routines hard coded into a microprocessor

2. The numerous routines that the micro code of modern processors can perform are nothing more than mathematical algorithms utilizing a high speed binary addition device to implement them

3. An overview of our circuitry project

a. What it does

b. Relevance

4. An explanation of logic circuitry

a. Semiconductors
i. What they are

ii. How they work

iii. What they are used for

iv. Illustrations

b. Basic gates (written explanation, truth tables, illustrations)

i. AND

ii. OR

iii. NAND

c. Derived gates (written explanation, truth tables, illustrations)
i. XOR

d. Putting gates together to do addition (half / full adder)
i. Written explanation

ii. Truth Tables

iii. Illustrations

e. Linking adders to add big numbers

i. Written explanation

ii. Illustrations

iii. Our schematics

iv. Photographs of our adder in “action”

5. Extension of our project

a. Discussion of how our project could serve as part of larger projects

b. Pin header schematics and instructions for this

6. An introduction to micro-circuitry

a. Similar to larger counterparts like our project, just much smaller and more complex
i. Written explanation

ii. Illustration

b. Etched silicon wafer boards

i. Written explanation

ii. Illustration

c. Working in clean rooms under microscopy

i. Written explanation

ii. Illustration

7. Links to various Internet sources for further information on various topics

