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{1} Perform the following multiplication in the given base without converting
first into dectmal; show all the working.

(32},
% (23,

(ii)  Perform the following arithmetic operations in the given bases:

{73462)5
T37647)s
6112,
TR
+31:_]' .l_..].E‘ (7 marks)
Represent the decimal number 8730 n;
{1} BCT;
{11} exeess - 3 code;
iy 2421 code;
{iv)  hinary. {9 marks}
Represent the decimal number -157 in binary:
(1} Sign-magnitude form;
fii} TW(Ys complement. {4 marks?)

[se the boolean algebra postulates and theorems to minimise the following
eXpressions.

(1) XYZ+ XY7 +XYZ4+XYZ +XY 7,
(ii) AB+{UB+CAB+ ARD;
(i) (€D + A)+ A+ D+ AR {9 marks)

For the {ollowing boolean function:
FLA B C D= Z{[}, 1,2,3,7,8,9,12,14)
{1) draw the truth table;

{1t} draw a K-map representation of the [unction;
(il simplify and state the output function as a sum of products. (1§ marks)
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(1} Draw a circuit diagram of 3 CMOS NAND gate and describe its operation,
{11} State any two advantages of CMOS gates. (8 marks)

A logic cireut 18 reguired to convert 2 BCD decimal number to its excess - 3
equivalent.

{1) draw a truth table for BCI> 1o excess - 3 code;

{11)  explain, using a labelled schematic block diagram, how an adder circuit can be
be used to achieve the conversion in bii). {12 marks)

(1) Distinguish between synchronous and asynchronous counters,

(11} A TOMHY. clock 1s applied to a cascaded asynchronous counter consisting of 4
maodole 5 counter followed by modulo 8 counter.
Determine the:

[. modulo of the cascaded counter:

II. frequency of the waveform at the output of the most significant flip-flop.
(" marks)

You are t0 implement a 3 - bt gray code counter using JK - flip-flops.

{1} draw the excitation table of the JK - flip-flop;

(i1} draw a state table of the counting sequence and the corresponding JK inputs.
(i} dertve minimised fhip-flop input functions for the counter;

(1v)  draw a logic circuit diagram of the gray code counter. {13 marks}

Describe the following as applied to microcomputer memory:
(1} MEemory map;
{ii} dvnanmue. {4 marks)

With the aid of a schematic block diagram, show how IK X 8 RAM ICs can be

connected o provide 4k x 8 RAM memory. (& marks)
(1} For a DRAM memory, describe the functions of any  control signals.
{(ii}  State any twe advantages of DRAM memory. (8 marks)
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A digital to analogue converter (DAC) has a resolution of 0.01%% and operates with
+ 20V reference voltage. Determine the:

(1) number of input binary bits;
(i1} input binary bits pattern for the half scale anzlogue output voltage.
{5 marks}
IDefine the following with respect to interrupts;
{i} masked;
(ii)  edge-trigeerad:
(1) vector address. {3 marks}

(1} Ditferentiate between memory-mapped and /O mapped input-outputs.

{ii}  Describe each of the following microprocesssor signals:

1. Hold;

1.  READY;

M.  ALE:

v IOM. (12 marks)

For each of the following 8085 instructions:
L. STA 2000H;
II. MOV A, M;
[I.  MVIH,30H;
Iv. MOVB.A

{1) identify the addressing mode;
fiil state the size, 1n bytes, of the machine codes instruction. (8 marks)

The programme shown in Table 1 1s a listing of instruction in hexadecimal code.
The computer executes the instructions starting from locanon 2000H.

(1} di-assemble the program into symbolic form;

(1}  determne the contents of register A at the end of program execution;

{iii}  explain what the program accomplishes. (12 maurks)
4
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Tabie 1

Location {Hex) Instruction (Hex)
2066 3E
2001 02
2002 87
2003 47
2004 87
2005 87
2006 80
2007 76
(1) Describe the checksum method of testing mictocomputer ROM memorics.

(if}  Explain the drawback of the method in a(i).

(i} Draw the truth-table of a 2 - to - 4 decoder.
(11} Descnbe how to test the correct operation of the decoder in b(i} using

a muitimeter.

Assume the decoder 1s TTI..

With the aid of block diagram and waveforms, describe how a signature
analyser is used in diagonising faults in microprocessor based systems.

{f marks})

{6 marks)

(8 marks)
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— i . pinkink i AT ST
Insiruction set of 8080/8085
i R il ki T o
o 7 S, w I g B
COGE | MNEMONIC | CODE | MNEMONIC | CODE | MNEMONIC | CODE | MNEMONIC | CODE | MNEMONIC | CODE | MNEMONIC
0G| NOP | |pEx M 55 | MOV DM 21 | ADD ¢ A TxRA 1} ny | Ast 2
01 {L¥1 B[ 2e Imm L 5 | MOV 0L 82 jAanb D ! oAb {xRA o D8 |AC |
02 STAX B i |[poR L 58§ MOV E£3 3 | ADD E AE I MRA M DY
§ 03 |iINX B ZE [MvioLDB [ 59 ! MOV EC 84 | ADD W AF [ XRA A { DA |0 A
04 |[wWR B 7F  |cma BA | MOV ED 85 | aDb L B0 [ORA B 0B W D
05 {DCR B o s 5B | MOV EE 8 1 ADD M BT |ORA © BC 160 Adr
o6 vt EDB | 3t llxi stpis| sc | mov EM 8 | apn A 82 |ORA D oD
0 [RLG az st aer 5D | MOV EL g8 | ADC B 83 |ORA E OF PSR nm
et Iz itNx 5P BE | MOV EM B9 | abc o 4 | ORA M nr fnst 3
¢ |(Dap 2 34 |INR M &F | MOV EaA g8 | ADC D B5 |ORA L in A
oA |ubAX B 1 35 |DCR M B | MOV HE 8 | ADC E g6 | ORA M L1 lpad
0B |pCX B 36 Myl MDE D Bt | MOV HG 3¢ | ADC H B7 | ORA A £7 | PD Adr
0C |INR © a7 |sTC 62 | MOV KD B | abc 1 BE {CMP B ] EZ | XTHL
op |nce & :; T 63 | MOV HE BE | ADC M ez {cme ¢ B4 | GPO Adr
OEF IMvi ¢ps| 38 ipap P B4 1 MOV HH BF { ADC A BA {CWP o ES | pUsH H
aF  [RRC s ltoa aAgr BS | MOV HL BG | 5US © BB [CMP E k6 | A D8
(19§ 38 |DCX sP €6 I MOV BM M (s C B [ome  w LA T
P11 |ixl bbig 3ac R A &7 | MOV Ha oz fsus D B | omr b te ! RPE
17 {STAX D o IDCR A B8 | MOV LB 93 ! suB E BE | cMP M £a e
13 jiNX b i IE MV ADS | 69 | MOV LE 94 | suB M BF | cMP A ra | e e
14 {WRr B! 3F [emc ; B4 | MOV LD o5 | sue L o | ANZ T8 | XCHEG
15 lpchR o 40 MOV BB | 6B | MOV LE o | sUB M ct 1FOF B FC | CPE Adr
16 |wvi DpEl 41 [MOv BC 6¢ ! mov Ln 97 | sUB A €2 tuuz a4 RO
17 |aaL 42 MOV BD 6 | MOV L,L w2 {seB 5 | 2 lump  aAde | EE BRI DB
;18 |- 42 {MOV BE GE | MOV LM o | see ¢ { ca fonz  adr | Er insr 5
i 18 ipap b 42 IMov Bu EF [ MOV LA oA I SER [ o5 | PUSH B Fo | Rp
[ 1A JEDAX D | 45 {MOV BL 70 | MOV MB g8 | sE8 CE | aDL o8 Fi jPOP  rsw
19 ICX D ] 46 MOV BM 7t | mov Mo 8 | 5B M 7 | R8T o F2 Lo A
TR F E 47 [MQY BA 72| MOV WD 5 | SBE 1 R { RT i F3 [ m
0 |pRE B 4R MOV CB 73 ] MOV M,E ot | SER 09 FRET A i F4 [ CP Ade
1€ Imv: ED8 | se |mMOov oo 74| MOV MM ofF | spa & o Sl FE | PUSH PEW
1F 1aag 448 Ilmov ¢p 7% | mow m AD & ANA B o B 6 |lam s
; 3 iR 4B IMOV GF 76 | HLT A1 L ANA U CC | CF adr | F7T | RST 6
S i HD18 4¢ MDYV CH 17| MOV M4 Al | Ana D o[ CALL Ade | f2 i BM
2 |sHiD aAdr i ap (mav c ™| mMov AR A1 | ama & ¢E | ACI D8 Fe | seeL
23 X H gF IMOV CM i 7% | MOV AC | A | ANA M | GF [ RST 3 Fa | H4 Ad
M [INR H 4F MOV A ! 7A [ MOV AD F A5 | aua E oo ! BuNe FE | It
2% |pcR 4 50 |MOV DB ! 7B i‘muv AE A6 Ama M ! D1 lpoP o FC it Aer |
28 Wi HDe | B MOV DEC 0 MOV ALK A2 1 AMA A D2 1 JduC Ade in i
27 |bea 52 MOV DD 70 | mov Al 4% | ®RA B B3 | GuUT  De FE | grl e
;S 53 MOV DF 7 [rm:w FyY A | xBA © G4 § CNE Ade | FT | AT 7
.o a7y H =4 MOW  OH TF | MR AA Ad, XRA O (11 FUEH 0
20 [LHLD Adr | 55 fmov oL 80 | A0D B AB | xBA E J Ds | SUl DB E |’

D3 ~ consiant, or logicdfarithmetic expression that avalustes 1o an B &0t data quantity, D16 = constant, l:l; -'-;gi_cnl,."ar',mmﬂi: Exnmq‘_‘;" .;,'h;:T
gvaluates 1o 8 FE-Bi dats quamting. Adr = 16 it address.

2207/304 o



