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QUESTION 1 (20 marks)

a) 1) Perform the following arithmetic

I) 242FH + ABOH (1mks)
1I) 00001000, — 00000011, (1mks)
i) Convert (15.625),, into binary (2mks)
b) Write a simplified logic expression for the given logic K-map (2mks)
AB
CDh |1 1 1
1 1 1
1 1 1

¢) 1) Draw circuit symbol of NAND gate.

(1mk)
ii) Show using diagrams how you can use a NAND gate to implement an AND
function and an OR function (2mks)
d) 1) State two uses of truth tables (2mks)
ii) Negate the given logic function (3mks)

XY+X®Y

e) Write down an assembly language program of adding two numbers 234H and 566H
using8085 instruction set (2mks)

f) 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. (2mks)
QUESTION 2 (10 marks)

a) i) Draw a logic symbol of a NOR gate (1mk)

i1) Manipulate the given logic function into a form which can be implemented using
NOR gates only

(2mks)
Y = AB&+ AC+ 1_9



b) Consider the given circuit.
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i).  obtained the unsimplified output logic expression for the above circuit

(2mks)
ii).  Using De-Morgan’s and Boolean theorem’s, simplify the output logic expression
in (i) (3mks)

c¢) Simplify the following logic expression and draw the logic circuits for the simplified

function.
W=XY+XY+X.Y (2mks)
QUESTION 3 (10 marks)
a) Differentiate between the following
1.)  Machine code programming and assembly language programming (1mks)
ii.)  The assembler program and the compiler program (1mks)

b) Write an algorithm for adding odd numbers between O and 20 for the 8085
microprocessor. Develop your program as follows
i.)  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. (3mks)

ii.)  Simply your program in (ii) using a flow chart (2mks)



¢) 1) Hand assemble the given assembly language program of 8085 microprocessor
assuming that the first memory locations is 0066H. (2mks)

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

ii) State the address of the following in the hand assembled program (1mks)
I) DEL label
II) STA instruction

QUESTION 4 (10 marks)

a) 1) State and explain two types of interfaces. (Imk)
i1) State and explain two features that need to be considered when selecting an
interface circuit (Imk)

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

¢) 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 C and output the same to port A and Port B
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 BC.

(3mks)
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.
(1mks)

QUESTION 5 (10 marks)

a) Define the following terms as used with sequential circuits (2mks)
1).  Clock duty cycle

ii).  State diagrams

ui).  State tables

iv).  Clock width

b) Consider the following sequential circuit
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The circuit has one input A, one output Y and two state variables Q; and Q;
i).  Write the Boolean expressions which can be used to determine the behavior of the

circuit (2mks)

ii).  From the Boolean expressions in (i), develop the state table for this circuit.
(2mks)
iii).  Use the state table to develop the state diagram for this circuit. (2mks)
¢) Draw a programmable array which can give (2mks)

W,=A+B,W,=A+B,W,=A+B, W, =A+B



THE 8085 INSTRUCTION SET
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