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(i) Perform the following multiplication in the given base without CONVeTting
first into decimal; show all the working.

(32),
X (23}

(i) Perform the following arithmetic operations in the &iven bases:

I (73462)y
- 57647)e
I f)l‘j‘i:ﬁ

+ 3D, (7 marks)

Represent the decimal number 8730 in:

Gy BCD;

{ii) excess - 3 code;

iy 242,10 code;

(tv)  bhmary. {9 marks)

Represent the decimal number -157 in binary:

{1} Sign-magnitude form;
{11} TWQO's complement. {4 marks)

se the boolean algebra postulates and theorems to minimise the following
EXPIessions,

(1) XYZ+XYZ +XYZ+ XYY + XY 7
(i) AB+CB+ CAR+ ABD:
(iii) (1) + A)+ A+ CD+ AB. (9 marks)

For the following boolean function:
SAB C DY 20(0,1,2,3,7,8,9.12,14)
{1) draw the truth table;

(i3 draw a K-map representation of the function;
{1} simplify and state the output function as a sum of products. (11 marks)
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(1) Draw a circuit diagram of a CMOS NAND gate and describe its operation.
(11)  State any two advantages of CMOS gates. {% marks)

A logic circuit is required to convert a BCD decimal number to its excess - 3
cquivalent.

(1) draw a truth table for BCD to excess - 3 code:

(i)  explain, using a labelied schematic block diagram, how an adder circuit can be
be used 1o achieve the conversion in b(i). (12 marks)

(i) Distinguish between synchronous and asynchronous counters.

() A IOMHZ clock 1s applied to a cascaded asynchronous counter consisting of a
modulo 3 counter followed by modulo 8 counter,
Determine the:

I. modulo of the cascaded counter:

II. frequency of the waveform at the output of the most significant flip-flop.
{7 marks)

You are 0 implement a 3 - bit gray code counter using JK - flip-flops.

(1) draw the excitation table of the JK - flip-flop;

(i) draw a state table of the counting sequence and the corresponding JK inputs.
{iii)  derive minimised fiip-flop input functions for the counter:

{iv)  draw alogic circuit diagram of the gray code counter. (13 marks)

Deseribe the following as applied to microcomputer memory:
(1) Memory map;
(1}  dynamic, (4 marks)

With the aid of a schematic block diagram, show how 1K X 8 RAM ICs can be

connected to provide 4k x 8 RAM memory. (8 marks)
(i) For a DRAM memory, describe the functions of any  control signals.
{i1)  State any two advantages of DRAM memory. {8 marks)
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A digital to analogue converter {1DAC) has a resolution of O.015% and operates with
+ 20V reference voltage. [Determine the:

(1} number of input binary bits;
(i) input binary bits pattern for the half scale analogue output voitage.

{5 marks)
Detine the following with respect to interrupts;
(i} masked;
(1} edge trigeered;
(111)  vector address. {3 marks)

(1} Differentrate between memory-mapped and I/(} mapped input outputs.

{11) Desenibe each of the following micreprocesssor signals:

L. Hold;

[I. READY:

M. ALE:

IV JO/M. (12 marks)

For each of the following 8085 mstructions:
¥ STA 2000H;
L. MOV A M;
il.  MVIH, 30H;
IV. MOVBA

(1) identify the addressing mode;
{11) state the size, in bytes, of the machine code instruction. {8 marks)

The programme shown in Table 1 is a listing of Istruction in hexadecimal code.
'The computer executes the instructions starting from location 2000H .

(1) d1- assemble the program into symbolic form;

() determine the contents of register A at the end of program execution;

(iii)  explain what the program accomplishes. {12 marks)
4
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Table 1

Location (Hex) Instruction (Hex)
200K} 3B
2001 0z
2002 87
2003 47
2004 &7
2005 87
20006 80()
2007 76
(i) Describe the checksum method of testing microcomputer ROM memories.

{11) Explain the drawback of the method in agi).

{1) Draw the truth-table of a 2 - to - 4 decoder.
{ii) Describe how 1o test the correct operation of the decoder in bt UsIAg

a multimeter.

Assume the decoder is TTL.

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

o

{6 marks)

{6 marks)

(8 marks)
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s 8080/8085

P

;o e B e —— EREE B
ap ar oF oF aF op

CODE | MVEMONIC | CODE | MNEMONIC | COOF | MNEMONIC | CODE | MNEMONIC | CODE | MNEMONIC | conE MNEMGNEH
a0 jror 8 jbex 56 | MOV DM 81 | ADD C AC 1XRA AF [ DI mET 2
Ol jLX1 BDIG 2C INR L 5 | mov DA B2 | ADD B AD | XRA L ng | Ac

2 [stax B | ioee L | 58 | MOV £ 82 | ABD E AE {XRA M D8

03 |inx g JE Vi LDB [ 59 IMOVEC | 84 | AbD W AE I XRA A DA §JC Adr
o |mm s 2F  |oma 54 | MOV ED 35 { ADD L 56 [ORA B DE [IN D8
05 {DCR @ 20 5™ 5H | MOV EE 86 ! ADD M 8T |ORA C DC | o6 Ade
05 vt BDE| 31 luxi seoig| s | mov EmM g | ADD A B2 |0QRA D DR :
a7 [ALC 32 !STA Ad } SD | mov EL 88 | ADC B B lORA EF { DE |sEl o
8 33 |x s BE | MOV EM 89 | ADC € Bl lORA M nrolasy 2
0¢ [paD B 3 |mR M 5F IMOVEA | 84 |aDC D | Bs loRa t En i neg
oA |LDaxX B “35 (DGR M 80 f MOV Mp BE | aDC E B | DRA& M E1 OEPOP M
o8 Ipcx & 3 MV MDE ] 81 | MOV MG gc | Aapc H 87 | ORA A £2 TJPD Adr
oc bR C a7 igrg } 62 | MOV HD | & | ApC L BE |CMP B | E3 | xTH

M [OCR = 63 | MOV HE B | ADLC M B¢ |CMP ¢ E4 | CPO Ad §
OF [MVI COE| 39 IDAD P B4 JMOV HH i 8F | apc A BA [ CMP D ES 1PUSH M !
oF {RAG 35 JLoA A BS | MOV ML 8 | SUB & BB [OMP [ F6 ) AaNI Da
1w - 38 DX &P €6 | MOV HM 8 | sug ¢ BC [ omP 1t £7 PAST 2
17 {Lxl D,msi I MR A 87 | MOV HA 92 fsus D B | cMe L I8 | HFt
12 JSTAX D | 20 |GG A 58 | mov 18 sa ! sup & BE jcoMp M £9 | PoHIL
w e b SE[MVE ADE | 69 ] MOV LC e | suB R g8k {oMp A 1 Fa (IRt A
M bR D 3F oMo EA | MOV 1D o5 | sur L | ¢o fmn? BB | XCHG
15 |DER b an |mov B3 &3 | MOV LE o | sup M €1 |rop B EG | CPE  Adr
13 !!'u'l'u’i D_DE{ 41 MOV B B0 MOV LK a7 EUB A 22| N2 Ade -
17 (RAL 42 Imov BD 80 | MOV Lo 89 | SEE B 2 (P Ak | FE lEm1 DB
1w |- 43 |mov BE 6E | MOV L 22 | sEB ¢ G4 feNZ Ase | BF lRsT
1% [DAD D 44 MOV BM EF | MOV LA sa | saB D £5 | PUSH B Fo | Re
1A {LDAX D 45 MOV BL 70 | MOV ME 98 | smm ¢ C6 | ADL D8 | Fy {RCP  PSW
12 ipcx 0 | 46 [mev s 7t | wmov me oC ; 588 W €7 | rey o E2 LJr Am
1c TR e oz |mov sa | Mov me an | ospp 1 e | Rz ERRET
0 |DRC E 48 MOV GB | 72 | Mov mME DE [ 58B M i CO [RET Ad i F4 {CP A
1€ iMvi EpE | 40 jMov oo 74 | mov mn oF |88 A | ca |uz F6 1 PUSH PSW
1F iRag 4 lmov oo 7% | mov m AD | ANA B cB | -- F6 |oR1 pE
20 [RIM a8 MOV €& | 16 | mLT Al | ANA © CC {2  Aeri F? | RST §
2 [t 4516 40 |wmov oH 71 WOV MmA Al | AMA B ] CD [ CAIL Ade | Fe | am

32 |sHID ade | 2D MoV cy 722 [ mov ags A3 | AnA E CE [ AZ1 1B | FO i sPH

23 linx M at  imov CM 7w | mov ag At T ANA H ckF | ST 1 FA T A

i 2 [INRE H r 4F  (MOv CA A | MOV AD s | ANA L oo y BNC FE | Lt
wOIDGROH {0 [mMOV DA 1B 1!.'10\; aAF 1 A5 | Aana m ] 21 1rOP D FCo{om  am
% |Mvi upa| st |mov pe FC 1 MOV AR A7 | ANA A D2 | JNC  Ade | £D

27 {DAA 52 lmov po 70 [ mov AL A8 | RA B oz |our ve | fr |err ng
78 i - 53 MOV OF | MOV Am A3 | %Ra ¢ 04 | CNC  pdr | FF L RST 7
29 |Dap H E B4 |MCY DH FF1omov As a4 | XRA D bs [ pUSHE D

24 |1H0 Adr | 55 MOV DL 1 &0 | apD B AB | xma & 0 | Sl 0Og

L e P ] e et i

D3 = conmant, or legicsMasithmetic expression that cvaluates to an B Bt data quantiry, DG = c.m'rs*ar.!i_. or 1micai'.f§r:ﬁ::'-.;r_;lic exfecssinn 1ot
evzlates 1o m TE-hit data gouantity Adr = 18hit acdress.
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