
EECS 151 Disc 11
Rahul Kumar (session 1)

Yukio Miyasaka (session 2)



Contents

● Adder
● Multiplier



Ripple Carry Adder



Carry Select Adder



Carry Look-ahead Adder



Parallel Prefix Adder

With carry-in,
g0 = cin, p0 = 0,
g1 = a0b0, p1 = a0^b0,
…



Array Multiplier



Carry Save Adder



Wallace Tree

This is wrong. See Disc 12 slide.



Signed Multiplication



Booth Multiplier (Radix 4)

● Reduce #partial-products by looking at 2 bits 
(actually 3) at a time.

● We don’t want to add A*3, so sub A and then 
add 4*A in the next partial product.

● We also need to sub 2*A instead of add 2*A 
to cancel the side-effect.

● Magically, Booth multiplier works for signed 
multiplication just by sign-extending the 
multiplier (B).

● Can use the optimization in the previous 
page for sign-extended partial products.



Practice Problems
(Taken from HW in previous semesters)



Radix-4 Kogge-Stone Adder



Radix-4 Kogge-Stone Adder



Radix-4 Kogge-Stone Adder



Radix-4 Kogge-Stone Adder



Radix-4 Kogge-Stone Adder



Radix-4 Kogge-Stone Adder



Radix-4 Kogge-Stone Adder



Radix-4 Kogge-Stone Adder



Booth Multiplication



Booth Multiplication


