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Overview
This lesson is an introduction to different computing paradigms that are being heavily researched as replacements for transistor based computers. This lesson will introduce some of the problems for current computing applications and focus on the way that computers using transistors currently function using Boolean logic.
	
	Material

	Objectives
	· Develop an understanding of why new computing paradigms are necessary in today’s “data heavy” world
· Give a short background on the history of data processing and transistor based logic
· Refresh ideas about oscillations and LC circuit behavior

	Introduction
	To start, we will watch a short video about CERN (https://cds.cern.ch/record/1541893) This video gives a concrete example of the massive data that physicists are currently dealing with. From this we will begin a short discussion on the importance of scaling
· In the video they dealt with petabytes of data and they used random elimination to cut it down because the computers cannot handle the massive amount of data being produced
Transistor based logic/ scaling activity Part 1

	Development
	Based on the transistor scaling activity students should be starting to get a grasp of how transistor based computing works
· We need some mechanical device to say yes or no, and by chaining these together in certain patterns we are able to complete logical operations
After understanding the basics and building some simple “transistor” circuits that can perform basic Boolean logic, we need to think about the issues of scaling
· Initially our “computer” was built on a 8.5”x11” footprint
Have a discussion based around the following question:
When we scale down a transistor based chip what issues will be faced? Think about the following:
· Physical Limitations
· Manufacturing limitations




	Activity
	Transistor based logic/scaling activity Part 2
In a follow up to the first part of the activity where we used legos to build some logic circuits, we will now try to tackle the idea of scaling down this circuit
In scaling we will find that it becomes more and more difficult the smaller we get, and eventually it becomes physically impossible.

	Summary
	To wrap up this lesson, students will have a short “think-pair-share” about their understanding of transistor based computing and all of the problems that will be facing it as we continue to look for smaller and faster transistor based computers.



	Materials
	Resources
	Notes

	Legos
Index Card
8.5”x11” sheet of paper
Ruler
Pen/Marker
	Lego Transistor Scaling Activity

	This lesson could be completed without the use of legos, instead you would just need to have students draw the transistors on the paper.
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