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Basic Boolean gates

AND OR NOT Inputs Outputs

a b a‘b |a+b | a

Schematic | a —] a
symbol bﬂ} bg a |>o o 1o lo lo |1

Logic 3-b +b ¥ or 3
symbol 0 1 0 1 1
Verilog

symbols && or & || or | lor~ 1 0 0 1 0
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More Boolean gates

Inputs Outputs
NAND NOR

a b a‘b | a+b

Schematic | a — a
symbol b ﬂ} b :D} 0 0 1 1

Logic ab a+b 0 1 1 0
symbol

Verilog . ~(a&b) ~(a|b) 1 0 1 0
expression

- NAND returns 1 when AND return 0, and vice versa
- NOR returns 1 when OR returns 0, and vice versa
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More Boolean gates

Inputs Outputs
XOR XNOR
a b |a®b | afb
Schematic |a JD_ a
symbol b— b 0o |0 |0 1
Logic aEBb aEBb
symbol 0 11 0
Verilog arb ~(a’b) 1 0 1 0
expression
L 1 1 0 1
-XOR=(a+b):-(a+b)
- XNOR returns 1 when XOR returns 0, and vice versa
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2x1 Multiplexer (2:1 MUX)

Inputs Output

)
S b |q
— 1 O [0 (OO0
q
H—0 0O |0 11
0 1 |0 |O
0 1 11
if (s) 1 0 |9
q = a, 1 0 1
else
q = b; 1 1 |0
1 1 1
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