easytvet.com
SECTION A: MICROPROCESSOR SYSTEMS

Answer any THREE guestions from this section

L™ i} With the aid of a dingram, éxplain the functions of the elements of a
THiCTOCOMmpUter. (6 marks)

(b} State the functions of the following microprocessor status register flages:

it carry flag (C)
(i) wero flag (7);

(i) sign flag (S); . i
fiv) overfliow fag (V)5 '; (4 marks)
5 4
(c) Distinguish between byte and word as applicd to microprocessors (2 murks)
{4} (1} Describe the process of ersing and programming un EPROM, {4 murks)

(it Explain the functions of the following software development tools:

{1y Debugger;

(1) Assembler. e (4 marks)

=
‘-‘\"'\-\_

{a} Deseribe Direct Memory Access {DMA) datn transfer process in microprocessar-
hised systems (5 marks) =y

(by  Figure | shows an Intel 8055 microprocessor pin confipuration. State the pins
that will execute the following:

{1} CPU comtrol;

{ii)  Duta tmnsfer controls;
(il Address transfer;

{ivi Dot wransfer. {fr rarks)
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(ch Deseribe the (ollowing fault finding equipment in microprocessors:

{1} logic analyzer;
(i)  siguature analyzer;
(i)  cathode ray oscilloscope. (9 marks)

Lt fa)  With the aid of a timing diagram, explain the feich-decode-execute oycle. {8 marks)
(b)  Describe three functions of microcomputer aperating system. {6 marks)

{c)  Table | shows intel 8085 assembly language program scgment, hand code the program
inte hexadecimal machine code,

Tabie |

DORG 1B0OH

LXIH, 0014 H

MVIB. O3 H
BACK: DADH

DCE B

JNZ BACK

SHLD 5000 H

HLT

{6 marks)
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(i) Define *addressing mode® as applied 1o microprocessors. i1 mark})
(i) Describe each of the following microprocessor addressing modes
stating an example in each case:

(I immediaie addressing;
{1y direct sddressing:

(1) register indirect addressing. { marks)
With the aid of a diagram; explain the daisy chaining intermpt control of three
mput-output {1/O) devices. (& markz)
The Intel BO&S microprocessor has five levels of interrupts. List these levels in
descending order of priority. (5 marks)
(i} With the aid of a diagram, show how o microprocessor {5 interfaced with a

Umiversal Asynchronous Receiver Transmitter (LIART),
(it} Explain how data 1s transoutted from a microcomputer through the
inerfoce moa (il (f miarks)

Write an assembly Ringuage program using a subroutine to multipty any
B-bit number by 7. {f miarks)

With the mid of a flowchart, write a program o sum 8 bytes of dati in memory
location 2000 H - 2007 H and store the result in location 2020 H. {8 marks)
SECTION B: MICROCONTROLLER TECHNOLOGY

Amswer any THO guostions from this section

[aefine cach of the following as used in process control:

{1} dead band;
(i)  process vanable;
(i) lag time (3 marks)

With the aid of a diagram, explain the construction and operation of 4
prigumatic Eciitator, (& marks)

A stepper motor has 4 electromagnetic coils, 8 poles and 6 teeth on the rotor,
It i% supplied by o 4 phage stator. Determine the:

(1 spascing of the poles in the motor in degrees;
(1) steps for the rotor 1o complete one full revolution;
(1) step angle, {6 marks)

2602/302 4
2603302



L)
7. ial
(b
o)
& (@)
ih)
2521/302
2601/302

Ot ANow, 2006

easytvel.com

Figure 2 shows a P1 pneumatic controller, Explain how it operales, (5 miarks)
Sethoint Process
e : Fg

Diskput
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Describe the operstion of a sequential control system, (2 marks)
Deseribe each of the following components found in o SCADA network:

(i) dutn acquisilion server;
(1) buman machine imterface;
iy commummcation mierface. (6 marks]

(1) State three tvpes of timers found m PLUS, (3 marks)

(m) A program s used to cirry out the sequential switching ON of three molors
A. B and C. When (he start switch is closed molor A stars, 10 seconds liter,
maotor B starts and after 30 seconds motor C starts, Daw the ladder dingram
lor the control,

{il)  Explum the operation of the switching in C (1), (8 muarks)

Deseribe the following Lypes of robolie sensors, stating an example in cach case:

il Lotile;

{in) proxumity. (4 marks)
{i) Dresoribe an industrial robot.

() Explan the working of the following parts of 2 robot:

{13 manipulatoer,
{1y  end-effector:

{1y motors. (% marks)
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(el A robot has been constructed to control thiee safes with lockable doors thitt have
sensors mounted on them. Safe A has two doors that close (o cause o third door on (his
safe to open whenever the robol touches them. Safe B has rwo doors that ehose when
the robot touches them. A third door on this safe closes whenever the robot touches the
two doors. The aclion of safe A or B causes third safe C to open its third door,
Let openimg be logic 1, closing be logic 0. Draw i

(i) logic circuit to implement the actions of the three safes;
{ii) trusth table o descnbe safes A, B and C mdividually,
(8 marks)
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Appendix A: Instruction Sel of 8051 Microcontroller
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Mnremonics, Aranged Alphabelically

MHEMONIC DESCRIPTION BYTES | CYCLES | FLAGS
ACALL agart BE '+ 2 - (B8], sddril = FC 3 :

ADD B @t A & (et - & 7 f ooV AZ
ADD A @RI A= (R - A 1 t C OV AC
AL & Foali A & Bdntn -1 A 1 T oW A
ADD & R A s Bn e h 1 ! S DV ag
ADDC A divect A+ dkool = O = A g 1 &0V AR
ADDC K, @55 Aw (R E 1 1 G W Al
A0 A, Sdaln Avfigsts e Coov i ] 1 OO R
ADDE & An PR EE s 1 1 OOV AG
AJNF addr1l Aadr1 e B 7 S

HAIL &, diroe A AND || o A ] 1

AMNL & B ABKD R = 8 1 i

ANL A Bdalo A AKD #daln = A ¥ 1

ANL & Rn i ANE AN wa b 1 i

ANL whrogt, A, tdimet] AREI A - [dimet) 2 1

i dho, Sdali tdeecl] ARD Bdale & k) A Pl

AML b CAND B = 2 2 0

AnL G BT CAND Gl - 2 3 c
| BIME A, dlisct el A {dinecty) PO+ 3+ tul+ PO - 7 1
CUNE A, Bl fal 1A= gaial; P =3+ el = PG 3 7 =

ENE R, ddata, i [PRij=>dala)i PG +3 = - P 3 7 =

CJRE Fn, el rel iRn== datal PS+ Erm) < PC i Z it

CLR:A 0=k i 1

Cam b [ 2 1

CiR 2 [= R : 1 ]

CPL A A= 1 1

CPL ba Bl = il 2 ]

CFL T | 1 g

05 Abin - fdag 1 1 |1 &

DEC A i S ) 1 1

DED dime [chrmok — % s Jitinnei] 7 1 i
DEC (] = T —afAl} 1 1

e RBn fn -1 = RAn 1 1

- AR A w0 » | 4 {l Cng
EJINE diroct, Fal Hifireed] ~ § =il PO+ 3+ el = PT o s

ERINE Hn, i R ="1as [T %3 = | PC ) 2

THE A A B 1 |
| NG et {hirmt) ® 1 - ideect) 2 1
| B DETR = | W DPTR I y

WC £ [EELVE N R | 2] 1 1

INE R P =18 R 1 1

JB8 i, i i 1) S+ 34 ol i BT A ?

JEE i, el b= AL P e s P 0 i ]

JE IC=1], PG = 2 % pil -+ PC z )

AP S < OPTR OPFTR ¢ & — PC 1 -}

<M big; Tl B0 B+ el o PC 1 i

JMC rol [T R 1 7

JE el DL P & 3+ i o6 PO 2 o

F el (A=t P B 4 rl e PO ¥ 3
| LGALL addiie P [0 v 50y mcc 18— IO 4 : |

L a1l Mg il o B 3 3 H

MICAS A drest [Erag) - & ¥ 1

RACHS A T i} - 4 q 1

MCHY A, i PO -+ A 2 1

AR A i A A 1 \

WO s, A A — {ifimel] 2 1

MO depct détnc [l - » (amod) 4 4

MOy drpel, fBE T e e L : ¥

MO et Wegmib | At~ e} iy -

MOV, e, Fin 1 - fiRET 4 7

¥ T TN e b 3 2 c

WG G, bl Bit o G ) 1 |

RACH R A Ao (R 1 i

RSN T, e (i) -+ LRij 2 I
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