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QUESTION 1 (40 Marks) 

 

(a)  Briefly explain the following addressing modes: implied, register, immediate, direct, 

register indirect.  15 Marks 

(b) List the registers visible at the ISA level in the Intel 8085 processor. Give a brief 

description of each register and its function.  12 Marks 

(c) Describe the memory organisation of the Intel 8085 architecture. Include accounts of 

register use in the formation of memory addresses.  13 Marks 
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QUESTION 2 (40 Marks) 

(a) Convert the following unsigned decimal numbers first to octal and from there to 

binary and hexadecimal, showing all workings: 63D, 1259D, 127D, 15D.  12 Marks 

(b) Convert the following signed decimal numbers to hexadecimal, using twos-

complement representation with four hexadecimal digits in the final number:              

-63D, -1259D, -127D, -15D 12 Marks 

(c) Consider the IEEE 754 single-precision floating-point format. 

(i) What are the advantages of using a biased exponent? 3 Marks 

(ii) Describe the IEEE 754 single-precision floating-point format.  7 Marks 

(iii) How would the number 0.1011 * 2-101 be represented in this format? 6 Marks 
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QUESTION 3 (40 Marks) 
This question is to be answered in the context of the attached TomAL Schematic. 
 
(a) Explain the use of the circuit components labelled "245 U2" and "245 U13", 

including how they are connected in the circuit. 8 Marks 

(b) Explain the uses of the circuit components labelled "374 U8" and "245 U13", 

including how they are connected in the circuit. 8 Marks 

(c) Write brief descriptions of the functions performed by the signals labelled 

€ 

EPROM , 

€ 

RAM , 

€ 

BIOR  and 

€ 

BIOW  on the circuit component marked "EPLD U6". 12 Marks 

(d) The 8085 assembly language program below sets up the 8255 PPI to operate in a 

certain mode and perform a particular function. What quantities should replace the 

markers #1, #2, #3 and #4? Just say what they are; you do not need to work out the 

numbers. What symbols should replace the markers #5, #6, #7, #8 and #9? You must 

give the correct symbol corresponding to each marker. 12 Marks 

CNTW EQU #1 

CNTADD EQU #2 

PORTA EQU #3 

PORTB EQU #4 

 ORG 0A000H 

 MVI A, #5 ;Put the control word in the A-reg and 

 OUT #6 ;output it to the control port address. 

LOOP: IN #7 ;Input data from port A switches and 

 OUT #8 ;output this data to port B LEDs 

 JMP #9 ;Loop continuously 

 END 
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