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SECTION A: MICROPROCESSOR 5YSTEMS

Answer THREE questious from this sectian,

1, (a) State three flags of o CPU status register and explain the function of each. (6 marks)
{(b)  Table 1 shows Intel BUBS machine code program.
Table 1
Machine code (Hex)
21
UB
20
TE
23
32
i
30
70
(1) Decode the program inte Intel 8085 mnemonics;
(ii)  State the addressing mode of cach instruction.
(8 muarks)
(c) Write assembly language program segments 1o perform each of the following!
(1) 10100101, AND 23 H:
i) (B-Bx 2
{6 marks)
2 {a) Describe two miodes of direcl memory socess, {4 marks)
(b}  State four functions of intérface modules of a microprocessor system. {4 marks)
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(e)  Figure 1 shows a schematic diagram of an Input/Cutput (1/0) port.
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M/ O

Fig. |
{1} State with reasons, whether the port is 1/0 - mapped or memory-mapped.

{(ii}  Determine the range of addresses assigned to the port, in hexadecimal.

(iif)  With the aid of a flowchart, write an assembly langusge progeam segment o
read the port and branch 1o location READY when bits Pg and Py are both low,
else branch to WAIT. {12 marks)

3. (a)  With aid of a flowchart, deseribe a CPLU instrument cycle. (6 marks)
(b)  Write an assembly language program to perform the following:

sum two BCD numbers located in memory locations 4001 H and 4002 H;
subtract the BCD number Q1000111 from the result;

store the final BCD answer in memory location 4003 H:

end.

¥ B % ¥

(8 marks)

{c}  Table 2 shows an Intel 8085 assembly language program listing. Draw trace table for
the program. (6 marks)

Table 2

LX1 H,.4008 H
LX1D, 3647 H
DAD D

SHLD 4002 H
HLT
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4. {a)

(k)

(e}
5. {(a)

(b

(c)

Draw a block diagram of & microprogrammed control unit and state the function of each
block. {8 marks)

(1) Differentiate between horizontal and vertical micro-operation field with respect
to CPU control unit.

(i) State one merit of each micro-operation in b(i).
{4 marks)

With the aid of a flowchart, describe a microcomputer development cycle. (8 marks)

State two measurements preformed by each of the following equipment while
roubleshooting a microprocessor system:

(i multimeter;
(i}  oscilloscope;
(iii)  logic analyser.
(& marks)
Table 3 shows the contents of a ROM.

Table 3
Memory Address (Hex) | ROM contents {Hex)
000 E7

3001 3D

3002 F0)
6

Ch

003
3004

(i) Deétermine the checksum for the ROM;

(iiy  Write an assembly language program to evaluate the checksum.
(10 marks)

Explain two commands found in the monitor program of a microcomputer, (4 marks)
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SECTION B: MICROCONTROLLER TECHNOLOGY

Answer TWO gquestions from this section

6. (a)  State four microcontroller on-chip components that are not found in a general purpose

MICTOPIOCESSOT. {4 murks)
(b}  Table 4 shows an 8051 microcontroller assembly language program listing.

Table 4

MOV 66 H, #20 H
MOV A, #60 H
MOV RO, A
MOV A, @ RO

(i} State the addressing mode of each instruction.
{1i) Draw a trace table for the program.
(i)} Stnte the contents of regisier A at the end of the program execution.

{2 marks)
() (i) Stnte the equation of & proportional plus dervative (PDY) controller,
{ii}  Derve the transfer function of the controller in efi).
(iii}  State the effects of the PD controller on a process.
(7 marks)
i (¢)  Figure 2 shows a diagram of a pneumatic time-delay actuator. Describe its operation.
(5 marks)
Bellows
Check valve Solenoid
+~ —»
Small bole—"_ ||
Fig. 2
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(b)

(c)

A data logging system monitors 15 analog loops. These loops are multiplexed into a
microcomputer through an analog-1o-digital converter (ADC), The computer requires
5 ¢S 1o perform each instruction. 100 instructions are required to address cach
multiplexer line, read in and process data in that line. The multiplexer requires

25 oS 1o select and capture the value of an input line. The ADC performs the
conversion in 30 48, Determine the:

(1) total time required to process all th 15 lines;
(iiy  sampling rate of each line.
{7 marks)

Figure 3 shows a pick-and-place robot that picks up parts from one conveyer belt and
places them on another bell. When a part moving along the lower conveyer

belt activates switch SW), a solenoid-powered gripper picks the parl and cirries il
towards the upper conveyer belt. When the gripper reaches switch SWs, it releases the
part and moves back to pick another part. When the gripper reaches switch SWs, it
halts and waits for the next part to start the cycle all over again. Draw a relay logic
ladder diagram to control this operation. (8 marks)

SW 3

Part iripper
3 - -I.\ Upper conveyor
EW I
Lower cofiveyo

Fig. 3

=inte!

(i) three merits of using robots in industries;

(ii)  three specifications considered when selecting a robet.
(6 marks)
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(b)  Figure 4 shows s diagram of'a robot arm. Identify the pans lnbelled W, X, Y and Z,
(4 marks)

n%i
)
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¥ =xtemsbim
. - Pwer Surie

Wianipulutor
arnm

mwivel

A —————

sweap

Fig. 4
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(c) Figure 5 shows a schemalic diagram of a robol gripper mechanism, using friction to
grasp an object. The following data relate to the gripper:

weight of the part =40 N

coeffieicnt of friction between the gripper pad and object = 0.4
lengths 1; = 75 mm, |y = 50 mm, |3 =20 mm, l; = 56 mm.
diazmeter of piston of the pneumatic cylinder = 80 mm
factor of safety = 1.5

IT the gripper is accelerating down with acceleration, a = 9.81 m/s?, determine the:

(i)  gripping force to hold the part;
(ii}  actuation force required to obiain this gripping force;
{ifi)  pressure required to operate the piston;

{tv)  power required il the discharge is 0.015 mi/s,

{ 10 marks)
PMreurmatie o L T
cvlinder P |
il
Piston B
]_
ls
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