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DEC3213

SECTIONA

Q I . Give a brief description of embedded systems.

Q2. List four (4) examples of embedded system applications.

Q3. Define the term PLD (Programmable Logic Device)

Q4. How does the architecture of FPLAs differ from PROMs and PALs ?

Q5. Name the seven steps involved in the design, programming and testing of a PLD.

Q6. What capability does a polarity fuse give a PLD desigrrer ?

Q7. What is the main advantage of an EPLD.

Q8. Name the tlree modes of operation for a GAL l6V8A.

Q9. In which mode is pinl of the GAL l6V8A dedicated as a clock input.

Q10. Name the two software packages that are used to implement PLD circuits.

Ql1. What is a JEDEC file?

Ql2. Describe the difference between a low-level development software and high
level compilers.

Q I 3 . Name four ways of entering a digital design into a computer.

Q14. Describe what QA.D represents.

Q15. How are compiling errors corrected ?

( 60 marks)

SECTION B

Ql For the complete PLD design file as shown on Figure Ql

a) Draw the complete state diagram
(10 marks)

b) Draw the waveform diagram. It should include the following
pins cLI( QD, Qc, QB, QA, GT9.

(10 marks)
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Q2 Write the complete CUPL input file for a Prime number detector circuit that will
detect a 4-bit input number as a prime number. The prime numbers possible with 4-
bits are: l, 2, 3, 5, 7, ll, 13.

(20 marks)

Part ofthe PLD design file for a stepp€r motor controller is as in Figure Q3.
This is a half-step sequencer to control a stepper motor using a GAL16V8. The

sequencer should produce the appropriate sequence of states to drive the motor
either clockwise (CW) or counterclockwise (CCW). The stepper direction is
controlled by the signal CW. The stepper enable is called STEP. The function table

is as given in Table Q3. The sequencer is self-starting

a) Draw the state diagram for the half-step sequence ofthe stepper motor control
(10 marks)

b) Write the complete sequence statement for the stepper motor confroller

(10 marks)
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FINAL EXAMINATION

SEMESTER / SESSION : SEM ll / 2010/201I
COURSE : EMBEDDED SYSTEMS APPLICATIONS

PROGRAMME : 3 DEE/DET
COURSE CODE : DEC32I3

Nrme EmbededSyst.msApplic.tions;
PartNo 002;
D^t 3122 l ;
Revision 0l i
D€dgner Etrgineer B.Etrg. ;
Comprny UTHM ;
Asscmbly None ;
I-ocllion Prrit R{jt i
Device Cl6vEA;
/* *******.** INPUTPrNSrail**r***....r**i***/
PIN I =CLK
PIN 2 =!E
PIN ll = lOE

; /a CII)CK DaPUT
;/i COUNT ENABLE
;f OUTPUT trNABLf,

/* **r..r*' *** ourPUI PINS
PrN [r4..r7]: IQA,QB,QC,QDI i
PIN t2 = GT9 ; l'

/* COUNTER OUTPUTS

neld couNTf,R = lQrr,Qc,QB,QAl i

$define S0 'b' )00

$defin€ Sl 'b'0001
$defin€ 52 'b'0010
$delin€ 53 'b'0011
Sdelide 54 'b'01{X}
$deline 55 'b'0101
$define 56 'b'0110
$definc 57 'b'olll
$define SE 'b'1000
Sd€line 39 'b'1001
Sdelinc Sl0 'b'1010
Sdefinc Sll 'b'10!l
$deline Sl2 'b'llfi)
$define Sl3 'b'll0l
$define Sl4 'b'1110
$definc Sl5 'b'llll

s€quenc. COUNTER {
prescDt S0

pres€nt SI0

present 55

present Sl5

present 53

prescnt Sl2

pr6€nt 56

pr6€nt 59

prBetrt S.t

pres€nt Sl

ifE
d€f.ult
ifE
defrult
ifE
defrdt
ifE
d€frult
ifE
defrult
ifE
defrdt
iff,
d€fsult
ifE
defrolt
ifE
def.ult
iff,
d€frult

next Sl0;
nelt S0;
ncrt 55;
nert Sl0;
nert Sl5;
D€rt 55;
dert 53;
ocrt S15;
ncxt Sl2;
next 53;
Dcrl 55;
next S12i
nelt 59;
next 56;
next S8j
oert 59;
nert Sl;
next St;
nett S0;
nert Sl;

I
GT9 = COUNIER:lr0,ls,12l;

FIGURE OI
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