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Q1: JALU Design]

[10 points]

We want to design a 4-bit Arithmetic Unit (AU) with the following functional table:

M Function Name F(A,B)
0 Add A and 2*¥B A+2*B
1 Subtract B from A A-B

A =ala0 and B = b1b0 are two 2-bit binary numbers which should be extended to 4-bit
numbers a3a2ala0 and b3b2b1b0.
M is the control input to this AU.

For doing this, the blocks labeled “Black Box” and CE (Carry Extender) in the following
block diagram should be designed:

M b3 b2 b1 b0
Black Box

Full Full Full Full
Adder Adder Adder Adder
s3 s2 s1 sO
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Fill the following table for y3, y2, y1, y0, a3, a2 and c0 based on the inputs of the AU

which are al, a0, b1, b0 and M. [10 points]

M y3 y2 yl y0 a3 a2 c0
0
1
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Q2: [Data Path and Controller Design] [35 points]

Considering the following high-level state machine and assuming that CLR, LD and UD
are one bit control inputs and SUM and I are 8-bit output and input (respectively) of the
circuit:

CLR'.LD.UP

CLR.LD.UP’

SUM=SUM-1

CLR
dN.a1.4d1o
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1. Design the data-path for this system. [15 points]
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2. Design the interface of the system and the interface between the controller and
the datapath. [5 points]

CS 151 Digital Logic Design, Winter Quarter’2007, QUIZ 4 Page 6



Student ID:

3. Design the FSM of the controller. [15 points]

HINT: There is no timing issue for this system so you do not have to consider timing
issues in designing the controller’s FSM.
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