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Truth Tables
• Developed in 1854 by George Boole
• further developed by Claude Shannon (Bell Labs)
• Outputs are computed for all possible input combinations (how 

many input combinations are there?
Consider a room with two light switches.  How must they work†?

†This breaks the electrical wiring code - Do you know why?

Can you identify this logic function, mentioned in the previous lecture? 
NB how number of odd and even inputs A,B effect output Z.
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Alternate Assignments of Outputs to 
Switch Settings

• Logically identical truth table to the original (see previous 
slide), if the switches are configured up-side down.
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Truth Tables Showing All Possible 
Functions of Two Binary Variables

• The more frequently used functions have names: AND, XOR, 
OR, NOR, XOR, and NAND. (Always use upper case spelling.)
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Logic Gates and Their Symbols

• Note the use of the “inversion bubble” mentioned in prior lecture.
• (Be careful about the “nose” of the gate when drawing AND vs. OR.)

Logic symbols 
for AND, OR, 
buffer, and 
NOT Boolean 
functions
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Logic symbols for NAND, NOR, XOR, 
and XNOR Boolean functions
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Transistor Level Inverter Revisited

Transistor 
Symbol

Power
 Terminals A Transistor Used 

as an Inverter
Inverter Transfer
Function
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Examples of Logic Thresholds at gate 
output (a) and gate input (b)
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Tri-State Buffers
• Outputs can be 0, 1, or “electrically disconnected.”
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