CSC258 2002 Fall: Computer Organization
Department of Computer Science, Uniersity of Toronto

Lab 2 - ALU’s and Sequential Cicuits

1. Arithmetic Logic Unit (ALU)

Gating and data transfer operations of a typical ALU will be studied using the structure
shawn in the block diagram bel which consists of a géster (B) and an ALU.
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ConsideranALU thatconsistof ann-bitadderIn orderto addtwo operandspneof them
must first be stored ingester B. This is done by clearingister B so it contains zeros
andthenapplyingtheoperandattheexternalinput (A). As aresult,theoutputof the ALU
will be equal to the operand at A. This operand cam lo® loaded into ggster B by
clocking it. The second operand is then magglable at A, an addition performed and
the sum appears at the output of the adder
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Build andtestthecircuit usinga4-bit full adderchip (74LS283)anda4-bit edge-triggered
register(74LS175) Doestheregisterneedto beedge-triggeredor this design,or woulda
level-sensitve flip-flop also wark? Why?

2. Sequential Cicuits

An electroniccontrollerfor anautomatidransmissions to bedesignedThetransmission
has4 geardabelledusingbinarycodeas00 (first), 01 (second) 10 (third) and11 (fourth).
Various sensors checkdng conditions and generatedwinary signalsUP and
DOWN. Synchronization sign&K changes from 1 to 0 whernvids on linedJP and
DOWN are readyFollowing are the specifications for operating the transmission:

* whenUP =DOWN = 0 the transmission should remain in the same gear

* whenUP =1 andDOWN = 0 the transmission should shift up by one gear
* whenUP = 0 andDOWN = 1 the transmission should shiftvdo by one gear
e combinationJP = DOWN = 1 does not occur

e ary attempt to shift up while in fourth gear shift doavn while in first gear should
result in no change of gears.

Design, liild and test a synchronous sequential circuit that generates a gear number as a
functionof the currentgearandthetwo controlsignalsUP andDOWN. UseJK flip-flops,

NAND gates and werters. Yur design should include a state diagram, state tatuliéa-e

tion table, simplified flip-flop input functions and circuit diagram



