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Client Problem
Our Client:

Prof. Harris

Current Board (lasted 28 years):
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Issues with Current Board:
- The wires connected currently get 

loose and cannot be simply repaired
- The batteries leak acid 
- The LEDs are not very bright
- The wood is currently too flexible
- The batteries tend to fail
- The power switch can be hard to use



Revised Problem Statement

The client, Professor Harris, needs a tactile and 
portable Logic Gate Demo Board to visually 
represent logic gates that are being drawn and 
discussed in his E85: Digital Electronics and 
Computer Architecture class. The board should 
have two AND gates, two OR gates, two NOT 
gates, and an XOR gate. The board should enable 
students to build an XOR gate using the AND, OR, 
and NOT gates on the board. The board should be 
able to represent the inputs and outputs as 0 or 1. 
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Constraints 5

● Must represent the inputs and outputs as 0 or 1 (on or 
off)

● Must contain at least 2 AND gates
● Must contain at least 2 OR gates
● Must contain at least 2 NOT gates
● Must be transported in maximum 1 trip from Prof 

Harris’s office
● Must be possible to build an XOR gate using the AND, 

OR, and NOT gates on the board
● Must be made out of digital circuits and not a 

programmed computer
● Board must contain no unsafely high voltages
● Board must contain no sharp edges that could injure 

the user



Objectives 6

1. Minimize Time Needed to Transport
2. Minimize Weight
3. Maximize Visibility (Board Components)
4. Maximize Visibility (Outputs)
5. Maximize display similarity to E85 logic circuit 

drawings
6. Maximize Interactivity
7. Maximize Durability 
8. Maximize Ease of Use
9. Maximize Aesthetics

10. Maximize Repairability
11. Minimize Cost
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Discussion Time!
Discuss with your table:
1) Do you have any Objective or 

Constraint suggestions that we did 
not include?

2) What are some alternatives for our 
qualitative metrics? (Visibility, Ease 
of Use, etc.)

3) Choose a representative from your 
table to report discussion findings 
on the sticky notes.
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Functions & Means 12

● Represent Logic Gate Interactions 

(Ensuring Inputs correspond to correct 

outputs based on truth tables)

● Represent Logic Gate Inputs

● Represent Logic Gate Outputs 

● Present Logic Gate Interactions In front 

of an Audience
 



Morphological Chart 13



Morphological Chart (Cont.) 14



Design Alternatives 15



Design Alternatives (Cont.) 16



Discussion Time!
Discuss with your table:
1) Do you have any design 

alternative suggestions that 
we did not include?

2) What is the “best” design 
alternative in your opinion? 
Why?

3) Choose a representative from 
your table to report 
discussion findings on the 
sticky notes.
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Thank You! 18

Q&A?


