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HW3Q3

• 2-input AND Truth Table

• Consider this as a bitstream

– 0001 = 0x1

– 1000 = 0x8 A B X

0 0 0

0 1 0

1 0 0

1 1 1



HW3Q3

• What about implementing this in a 
3-LUT?

– Repeat the same truth table, only 
caring about the 2 LSBs

• Bitstream this

– 00010001 = 0x11
A B X

1 0 0 0

1 0 1 0

1 1 0 0

1 1 1 1

A B C X

0 0 0 0

0 0 1 0

0 1 0 0

0 1 1 1



A B X

1 1 0 0 0

1 1 0 1 0

1 1 1 0 0

1 1 1 1 1

A B C X

1 0 0 0 0

1 0 0 1 0

1 0 1 0 0

1 0 1 1 1

HW3Q3

• What about implementing this in a 
4-LUT?

– Repeat the same truth table, only 
caring about the 2 LSBs

• Bitstream this

– 0001000100010001 = 0x1111

A B X

0 1 0 0 0

0 1 0 1 0

0 1 1 0 0

0 1 1 1 1

A B C D X

0 0 0 0 0

0 0 0 1 0

0 0 1 0 0

0 0 1 1 1



HW3Q3

• 2-input XOR Truth Table

• Consider this as a bitstream

– 0110 = 0x6
A B X

0 0 0

0 1 1

1 0 1

1 1 0



HW3Q3

• What about implementing this in a 
3-LUT?

– Repeat the same truth table, only 
caring about the 2 LSBs

• Bitstream this

– 01101001 = 0x69
A B X

1 0 0 1

1 0 1 0

1 1 0 0

1 1 1 1

A B C X

0 0 0 0

0 0 1 1

0 1 0 1

0 1 1 0



A B X

1 1 0 0 0

1 1 0 1 1

1 1 1 0 1

1 1 1 1 0

A B C X

1 0 0 0 1

1 0 0 1 0

1 0 1 0 0

1 0 1 1 1

HW3Q3

• What about implementing this in a 
4-LUT?

– Repeat the same truth table, only 
caring about the 2 LSBs

• Bitstream this

– 0110100110010110 = 0x6996

A B X

0 1 0 0 1

0 1 0 1 0

0 1 1 0 0

0 1 1 1 1

A B C D X

0 0 0 0 0

0 0 0 1 1

0 0 1 0 1

0 0 1 1 0



HW3Q3

• Original bitstream

– 0x1111111169969669575757FF699696697F77FFFF

• String of 1s must be the 2-AND



HW3Q3

• Original bitstream

– 0x1111111169969669575757FF699696697F77FFFF

• String of 1s must be the 2-AND

– 8 hexadecimal digits = 32 bits -> 5-LUT

• 0x69969669 is a 5-input XOR

• Write out truth tables for remaining two operations and simplify to find 
expressions
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