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KENYATTA UNIVERSITY
UNIVERSITY EXAMINATIONS 2011/2012
FIRST SEMESTER EXAMINATION FOR THE DEGREE OF BACHELOR OF
SCIENCE (TELECOMMUNICATION AND INFORMATION
TECHNOLOGY)

SPH 312: COMPUTER ARCHITECTURE AND ORGANIZATION

DATE: Tuesday, 29" November, 2011 TIME: 8.00 a.m. — 10.00 a.m.

INSTRUCTIONS: Answer question ONE and any other TWO questions. Question
ONE carries 30 marks while the others carry 20 marks each.

The 8085 instruction set is appended

Q1. a) Consider an arbitrary number system with the independent digits as 0, 1, and X.
i) What is the radix of this number system? (Tmk)
i1) List the first 10 numbers of this system. (2mks)

b) Express the decimal -44 as an 8-bit number in:

i) sign-magnitude (2mks)

i1) 1’s complement (1mk)

ii1) 2°s complement (Imk)

¢) i) Convert the Gray code word 11011 to binary. (1mk)

it) Convert 2469, to BCD code. (1mk)
ii1) Convert 214.63,, to base 7. (2Zmks)
d) i) What is the difference between the stack and the stack pointer? (2mks)

i) What is a tlag? (1mk)
e) i) Draw a well labeled block diagram of the internal architecture of the 8085
MICrOprocessor. (8mks)

ii) Draw a labeled diagram showing the constituents of a microprocessor

and state the function performed by each. (4mks)
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f) Use the following program to answer the questions that follow
Label Mnemonic
Loop MVI C, 78H
DCR C
INZ Loop
HALT

1) How many times (in decimal) is the DCR C executed? (2mks)

i) How many times does the program jump to loop? (1mk)
11) How can you change the program t¢d loop 210 times? (1mk)

Q2. a) Convert the BCD number 00100111 to binary. (2mks)

b) Convert the decimal number -59.175 to IEEE 754 single precision format.
Write your final answer as hexadecimal string. (6bmks)

¢) Use Boolean algebra to find the minimized expression for:

ABC + ABC + ABC + ABC (2mks)
d) 1) State two important uses of Karnaugh maps. (2mks)
i) State two general features of Karnaugh maps. (2mks)

ii1) Find the minimized sum-of-products expression for the following Boolean
expression using K-map:
J(ABCD) =% (0,2,4810), where (6, 12, 14) are don’t cares. (6mks)

Q3. (a) Define each of the following terms:

(1) RAM

(i)  ROM

(1)  Capacity

(tv)  Volatile (4mks)

(b) A certain memory has a capacity of 4K x 8.

(1) How many data input and data output lines does it have? (Zmks)
(1) How many address lines does it have? (2mks)
(ii1) What is its capacity in bytes? (3mks)
(c) )List four types of DRAM and two types of SRAM (3mks)
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Q4.

it) Define a bit (Imk)

(d) i) A typical CD-ROM can store 650 megabytes of digital data. How many

bits of data can such a CD-ROM hold 2 (3mks)
(e) What is the purpose of a computer bus? (2mks)
a) What does the acronym ‘PPI’ stand for? (1mk)
b) State and explain two operating modes of 8255 A PPI. (Zmks)
¢) Present the control word format for 8255A PPIL. (3mks)

d) A microprocessor based system uses 8255A It is desired to set bit of port-C in
the following manner:
PC7: PCéZ PC}Z PC[ = 1; PC5: PC4: PCQS PC(): 0
Write down a program using appropriate 8085 instructions for this
problem. Take the first memory location to be OFFOH. (10mks)

¢) Show using logic circuit diagram how a NAND gate can be used to implement
an OR function. (3mks)

a) State and explain the functions of the four fields of assembly language
program. (4mks)

b) State and explain three classifications of instruction sizes. (3mks)

¢) Write instructions (using 8085 assembly language) of adding two numbers;
32H and 48H, and display the sum at the LED output port 01H. (3mks)

d) Consider the following 8085 assembly language program:
MVI A, O0H
MVI B, 0CH
MVIC, 08H
REPEAT: ADD B
DCR C

JNZ REPEAT
HALT

1) Suggest what the first two instructions are doing. (2mks)
i1) Name the label used in this program and state its importance (2mks)
iii) Suggest what the program is doing. (2mks)

iv) Hand assemble the foregoing program starting at address 2000H.
(4mks)
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THE 8086 INSTRUCTION SET
CE  ACI
SF ADC

ki
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53 ADG oD DCR c 0 MOV ap
09 ADC 15 DCR D { MOV gC
BA  ADC 1D DCR E 2 MOV pp
8B ADC 05 DCR H 3 MOV BE
C  ADC D DCR L 4 MOV B p
80 ADC 35 OCR M 5 MOV g
BE  ADC 08 DCX B 48 MOV g
87 ADD 19 DCX D F MOV Coa
80 ADD o8 DCX H 8 MOV cB
ADD DCX 9 MOV cc
ADD DI A MOV D
ADD £l B MOV CE
ADD HLT c MOV co
ADD IN D MOV cL
ADD INR E MOV CoM
ADI INR 7 MOV DA
ANA INR 50 MOV D
ANA INR MOV Dpc
ANA INR 52 MOV pp
ANA INR MOV pEg
ANA INR MOV pi
ANA INR MOV DL
ANA INX MOV DM
ANA INX MOV EA
AN INX MOV EB
CALL INX MOV Ec
ce Jc MOV ED
Ci JM MOV Eg
CMA SMP MOV EH
CMC ING MOV EL
CMP JNZ MOV £
CMP P ; MOV HA
CMP JPE 50 MOV g
CMP PO fd f MOV c }
Cmp 37 52 MOV HD
CHp LOA 53 MOV HE /
cMP LDAX 154 MOV 1M
Crp LDAX o5 MOV L |
CNC LHLD 6 MOV g |
CNZ L) 51 MOV La
cp 4 ba MOV Lp
cre £ Lo MOV Lo |
e B g:*;/\ MOV Lp |
Cr¢ ROV 58 25OV LE }
0z ROV ;\ MOV Ly
BaA MOV i Mov L
DAD OV ke MOV LM /
D2 ROV bz MOV wma |
DAD LY , 70 MOV mB !
DAD MOV 71 MOV e s
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