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o  Answer Question ONE and any other TWO Questions. Question One carries
30marks while each of the other Two Questions carry 20marks.
e The 8085 Instruction set is appended.
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QUESTION 1 (30 marks)

a) Perform the following arithmetic (4mks)
i). OCDFH + OABCH
ii). 00001000 - 00000011

b) i) What is a microprocessor? (1mk)
ii) State two basic operations of a microprocessor (2mks)

c) Explain briefly the functions of the following register units in the 8085
microprocessor. (3mks)

i.)  Stack pointer
ii.)  Timing and control
iii.)  Instruction register and decoder

d) i) What is an interrupt? (1mk)
i) State any two classifications of 8085 microprocessor pins (2mks)

e) 1) What is memory? (1mk)
i1) A memory chip has a capacity of 4K byte, how many address lines does it have?

(1mk)
iii) State two groups of classifying memories. State one example of each class of
memory (3mks)
f) Explain briefly what the following means as used with microprocessors. (3mks)

1.)  Branch instructions
ii.)  Interrupts
1ii.)  Subroutine

g) Write down an assembly language program of adding two numbers 234H and 566H
using 8085 instruction set (3mks)

g) Differentiate between the following
i).  Instruction set and addressing modes (2mks)
i1).  Register addressing mode and register indirect addressing mode with
respect to 8085 microprocessor. Write a short 8085 instruction example to
illustrate the difference between the two addressing. (4mks)
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QUESTION 2 (20 marks)

a) Differentiate between the following
i.)  Machine code programming and assembly language programming (2mks)
ii.)  The assembler program and the compiler program (2mks)

b) Write an algorithm for adding odd numbers between O and 20 for the 8085
microprocessor. Develop your program as follows

i.)  Outline the steps followed. Use registers A, B and C (2mks)
ii.)  Assuming the first memory location is 26DDH; write the assembly language
program to perform this operation using appropriate 8085 instruction set. Show

also memory contents in hex codes. (4mks)

iii.)  Simply your program in (ii) using a flow chart (3mks)

¢) i) Hand assemble the given assembly language program of 8085 microprocessor
assuming that the first memory locations is 0066H. (Smks)

START: MVI B, 4FH
MVIC, 78H
MOV A, C
OUT 07H
CALL DEL
MVI A, 8FH
MVI B, 68H
SUB B
ANI OFH
STA 2070H
CALL DEL

AGAIN: IN F2H
CMA
ORA A
JZ AGAIN

DEL: LXI D, 0OFFH
REP: DCX D
MOV AE
ORA D
JNZ REP
RET

i1) State the address of the following in the hand assembled program (2mks)
I) DEL label
IT) STA instruction
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QUESTION 3 (20 marks)

a) 1) What is interfacing? (1mk)
i) State and explain two types of interfaces. (3mks)
111) State and explain two features that need to be considered when selecting an

interface circuit (2mks)

b) 1) State and explain two modes of operation of 8255 PPI (2mks)
ii) Present the control word format of 8255 PPI (3mks)

¢) A microprocessor-based system uses the 8255 PPI as its I/O device. If this system is to
be used to read bit pattern from port B and output the same to port A and Port C
continuously and endlessly;

i) Write an assembly language program to perform this operation using appropriate 8085
instruction set. Assume that the first memory location is 78EFH and use a delay
constant of FDEFH between the outputs in register pair DE.

(6mks)
ii) State the memory address of the last byte of the instruction in (i) above (1mk)
iii) State two advantages of using mnemonics as opposed to binary values or hex codes.
(2mks)
QUESTION 4 (20 marks)
a) State and use flow charts to show the three standard structures used to represent the
operations involved in program writing (3mks)
b) Distinguish between the following (4mks)

i).  Algorithm and program
i1).  Assembler and compiler

c¢) State three things that a microprocessor should do in order to communicate with a

memory or I/O device. (3mks)
d) 1) State and explain two way of memory expansion (2mks)
ii) By considering suitable memory sizes, show using a block diagram how the above

schemes of memory expansion can be achieved (2mks)

e) State and explain using instruction example in each case, the classification of 8085
instruction set sizes. (6mks)
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QUESTION 5 (20 marks)

a) 1) What is a microprocessor-based system (1mk)

ii) Outline the components required for the design of a microprocessor-based system.

(2mks)

ii1) Give in block diagram how the components in (ii) are organized to form the
system. (3mks)
c¢) 1) What is stack? How is it specified? (2mks)
i1) What is bus contention problem? How is this situation prevented? (2mks)

d) Consider the following assembly language program of a microprocessor-based
system using the 8255 PPIL.

MVI A, 80H

OUT 03H
START: MVI A, AAH

OUT 00H

OUT O1H

OUT 02H

CALL SUBTASK

MVI A, 55H

OUT 00H

OUT O1H

OUT 02H

CALL SUBTASK

JMP START

SUBTASK: LXI D, FFDFH

AGAIN: DCXD

MOVA, E

ORA D

INZ AGAIN

RET

i.)  Suggest what the first two instructions is doing (2mks)
ii.)  Name the labels used in this program and state their importance (2mks)
iii.)  Suggest what the whole program is doing (2mks)
iv.)  Hand assembles the above program showing only two columns of address and
memory contents in hex codes. Assume the first memory location is 489EH.
(4mks)
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THE 8085 INSTRUCTION SET

CE
8F
88
89
8A
8B
8C
8D
8E
87
80
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82
83
84
85
86
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A7
A0
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A2
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ADC
ADC
ADC
ADC
ADC
ADC
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ADD
ADD
ADD
ADD
ADD
ADD
ADD
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ADI
ANA
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ANA
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ANA
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M
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CMC
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CMP
CMP
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CMP
CNC
CNZ
CP
CPE
CPI
CPO
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MOV
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C3
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F2
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E2
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3A
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1A
2A
01
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7B
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HLT
IN
INR
INR
INR
INR
INR
INR
INR
INR
INX
INX
INX
INX
IC
M
IMP
INC
INZ
JP
JPE
JPO
IZ
LDA
LDAX
LDAX
LHLD
LXI
LXI
LXI
LXI
MOV
MOV
MOV
MOV
MOV
MOV
MOV
PUSH
PUSH
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36
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El
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MOV
MVI
MVI
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MVI
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C7
CF
D7
DF
E7
EF
F7
FF
C8
9F
98
99
9A
9B
9C

RAL
RAR
RC

RET

RIM

RLC
RM
RNC
RNZ
RP
RPE
RPO
RRC
RST
RST
RST
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SBB
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94
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SBI
SHLD
SIM
SPHL

STA

STAX
STAX
STC
SUB
SUB
SUB
SUB
SUB
SUB
SUB
SUB
SUI
XCHG
XRA
XRA
XRA
XRA
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XRA
XRA
XRA
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