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(a) When the SET and RESET inputs are both high; it is usually referred to x invalid-

(i) Explain whY it is irwalid-
(il Named the logic gates used for this type of latch'

(c)

(3 marks)

For an active-LOW S-R latctU draw the logic symbol and the n'uth table'

(4 marks)

Explain the difference between the operation of a gated S-R latch and an S-R flip flop'

(4 marks)

For a D flipfloP in Figure Ql(d);

(i) Draw the output waveform Q, relative to the input. (Note: Draw the output

waveform in space provided in Figure Ql(d)(i))'
(ii) What specific function does this device perform?

(e)

(4 marks)

is applied to a

(5 marks)

(b)

(d)

Draw the output waveform Q, if the input signal as ... Iig*t alG)
,rrgutiu" 

"Og",t 
igg.rrd J-K nif-nop. Assume that Q is initially LOW'

Q2 (a)

(c)

(b)

with the 555 Timer IC and RC componen! draw the complete schematic diagram for

the operation of;

(i) monostable (one-shot)

(ii) astable multivibrator.

(8 marks)

Determine the time width (t*) fo, monostable (One-Shot) if given E = 9 V' R: gkCl and

C: 10nF.

(3 marks)

Detennine the value of external resistor for a 555 Timer used as an astable multivibrator

with output frequency of l0 kHz, C=0'001 pF ndduty cycle of 75Vo'

(9 marks)
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(a) A BCD decade counter is shown in Figure Q3(aXi). The wavefomrs (Figure Q](aXii))
are applied to the clock and clear inpuias indicated. Determine the waveforms for each

of the counter output (Qo, Qr, Qz, and Q:). The clear is synchronous, and the counter is

started at the bin".ri-y tbOO state. (Note: Draw the output waveform in space provided in

Figure Q3(aXiD).

(10 marks)

O) A 4-bit ripple counter consists of flip-flop that each has a propagation {elay from clock

to e output of l2ns. How long it takes foi the counter to recycle from 1010 to l0l l?

(2 marks)

(c) How many state does a modulus-I2 counter have? What is the minimum number of flip-

flops required?

(2 marks)

(d) Draw logic diagrams to compare asynchronous counter with synchronous counter'

Use at least two flip-flops for each diagram'

(6 marks)

Q4

Qs

(b)

(c)

(d)

The state diagram of a synchronous sequential circuit is shown in Figure Q4' Design the

sequential circuit using the positive edge-triggered J-K flip-flop based on the following steps:

(a) State table. (3 marks)

(a)

(b)

J-K flip flop excitation table.

J.K flip flop input equations, minimized using the Kamaugh's Map.

Draw the circuit imPlementation'

State two functions of a register'

Name four tYPes of registers.

(2 marks)

(9 marks)

(6 marks)

(2 marks)

(4 marks)
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(c) The operation of the shift register lC 74HCl64 is serial inl parallel out. The logic

diagram is shown in Figrue qSt"Xtl. If serial data input is fed as in Figure Qs(c)(ii)'
draw the expected paraltil ouput relative to the positive edge-triggered clock.

(12 marks)

Q6 (a) Explain the difference between static MM and dymanic MM'

(4 marks)

(b) Describe the function of the following lines in a memory device'

(i) address lines
(i1) data lines
(iiD chiP select

(c) There are three major operations in flash memory. List all of them'

(6 marks)

(3 marks)

(d) what is the total bit capacity of a RoM that has 14 address lines and 8 data outputs?

(3 marks)

(e) Explain the differences between a magneto-optical disk and a GD-ROM'

(4 marks)

Q7(a)Brieflyexplainwhatisaprogrammablelogicdevice(PLD)
(2 marks)

(b) Name the three (3) modes of operation for a GAL l6V8A'

(3 marks)

(c) For the complete PLD design file as shown on Figure Q7

(i) Drawthe complete state diagram

(5 marks)
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(ii) Drawthe wavefonn diagram. It should include the

following pins CLK, QD, QC, QB, QA, GT9

(10 marks)
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Neme Logic SlNficns;
PsrtNo (n2;
Drte 2nAl2 i
Revision 0l ;
Designcr Enginccr B.Eng ;
Comprny UTIIM;
Asscmbly None;
Locetion Pilit Rri.;
Devicc GI6V8A;
/* rt*rt*.**|rr**r INPUT P[\S **t**tt*r*t*at**ti'**/

PIN I =CLK ;/i CL0CKIII{PUT 'l
int z =tr ;F GoUNTENABLE 't
PIN lr = lOE ;f OUTPUTENABLE

/* *t**.***tt*$*. out?u'[ PINS r'r*'$rttttr**'t*tr'/
inv tu-rzl= leAQB,Qc,QDl ; tt cottNTERour?urs
PIN 12 = CfS ; l* *l

nen couNTER = [QD,QC,QB,QAh

Sdelinc S0 'HlXlllll
$define Sl 'b'0001
$dcfine 32 'b'fi110
$define 53 'b'lXlll
Sdclinc 54 'H01fl)
$definc 55 'H0l0l
$define 5,6 'b'0110
$define 57 'b'0lll
$delinc SE 'b'l0lX)
$dclinc 59 'b'llXll
$detine Sl0 'b'1010
$define Sll 'b'l0ll
lldefinc S12 'b'lllXl
$delinc Sl3 'b'llOl
$dcfinc Sl4 'b'1110
Sdctinc Sl5 'b'llll

scquctrcc COUNTER I
Prcscnt S0

Prcscnt Sl0

Prcsent 55

if E ncrt Sl0;
dcfrult ncxt S0;

if E ncrt 35;
dcfiult ncrt Sl0;
if E ncrt Sl5;
dehult ncxt 55;

if E ncrt 53;
dcfrdt ncrt Sl5;
if E ncrt Sl2;
dcfrnlt ncrt 53;

if E ncrt 56;
dcfiEh ncrt Sl2;
if E ncrt 59;
dcfeult ncrt S5;

if E ncxt SE;

dcfrrlt ncrt 59;
,f n ncrt Sl;
dchutt ncxt St;
if E ncrt S0;

dcfeult ncrt Sl;
l

prcscnt Sl5

prcscnt Si

pr€scnt Sl2

prcrcnt 56

prBcnt 59

prccent SE

prcrcnt Sl

FIGURE 7

GT9 = COIINTER:[10'15'I2h

t0
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