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Convert the decimal number 22.34375,, into:

(i)  binary;
(i)  octal;
(iii)) hexadecimal.
(7 marks)
Evaluate each of the following in the given bases:
o _EDieg
(CE2F)..
(i)  (1001,—1110.) using 8-bits, two’s complement.
#(iil) 1112x101,. (7 marks)
@) Convert the decimal number 367y into:
()] 8-4-2-1 BCD code;
(II) EXcess-3 code.
(i)  Convert the binary number 101110, into gray code. (6 marks)
For a two input XOR gate, draw its:
(i) truth table;
(i) logic symbol.
(4 marks)
(1) State the following Boolean laws for three variables, A, B and C:
(9] associative;
(I)  distributive.
(i)  Simplify the following Boolean expression using De’Morgan’s theorem:

Q=XY(X+2Z) (7 marks)

A logic circuit is required to monitor three elevators A, B and C. Anytime at least two
of the three elevators are at ground level, a logic 1 at the output of the circuit triggers an
alarm, Q. By taking logic 1 to represent elevator at ground level.

@
(i)

(iii)

draw a truth table representation of the system;
with the aid of a K-map, obtain a simplified Boolean expression for the elevators
control;
implement the expression in ¢ (ii) using NAND gates only.
: (9 marks)



Define each of the following as used in flip-flops:

3] set up time;
(it)  level triggered;
(iii)  propagation delay.

(3 marks)
(b)  With the aid of a logic diagram and truth table, explain the following as used in
RS flip-flops:
(1) no change;
()  set;
(iii)  invalid conditions.
(8 marks)
(¢)  With the aid of a logic diagram and truth table, explain the implementation of
JK flip-flop using RS flip-flop and NAND gates. (9 marks)
4 (a) ) State two applications of shift registers.
(i)  Figure 1 shows a 4-bit register.
FFA FFB EEC FFD
DATA o—p—5 S S Q 5 Q —o DATA
INPUT = 2 OUTPUT
R G R G R Q k5
cik- T - 4
Fig.1
The flip-flops are reset at the beginning and the binary data value 1011, is fed into the
input. Draw the timing waveforms to show the states of the flip-flops aﬁer 1,2, 3 and
4 clock pulses. , (7 marks)
b @ Explain one advantage of synchronous counters over asynchronous counters.
(i)  Draw a schematic diagram representation of a MOD-6 asynchronous counter
with active - high clock pulses using J - K flip-flops. (6 marks)
(c) A binary counter is needed to divide a 128 kHz square signal to a 4 kHz square signal.
Determine the:
(1) modulus number of the counter;
(i)  frequency at the second flip-fiop;
(i)  count after 132 pulses.
(7 marks)
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B (@  State:

i) two types of parity in a data word;
(i)  one logic gate used to generate parity bits.

(3 marks)
(b)  Figure 2 represents a logic circuit diagram.
A e :
e m—) b
Lo | : y
Fig. 2
@) draw its truth table;
(i)  write down the Boolean expression for the outputs X and Y;
(iii)  identify the operation performed by the circuit.
(7 marks)
(c) () State three applications of decoders;
(ii)  Afunction f(4,B,C)=)(0,1,3,7).
(D Draw the truth table for the function. S
()  Implement the function using a decoder and a gate.
(10 marks)

@( (a) ({)»  State three application areas of Digital Analogue Converters (DAC).

(i)  Draw a circuit diagram of an OP-Amp based 4-bit weighted-resistor network
DAC.

- (iii)  Write down the expression for the output voltage for the DAC in (a) (ii).
(7 marks)

(b)  A4-bits digital to analogue converter (DAC) has an output voltage of 8 V when the
digital input is 1000,. Determine the:

() output voltage when the digital input is 101 L
(ii)  percentage resolution.
(4 marks)
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Table 1 shows an hexadecimal machine language program for 8085 MiCroprocessor:

Table 1
Memory Address | OP CODE Hex
2000 21
2001 30
2002 F2
2003 11
2004 DO
2005 23
2006 46
2007 1A
2008 77
2009 78
200A 12
200B 76

@) di-assemble the program into 8085 mnemonics.
(ii) state what the program accomplishes.
(9 marks)

State the function of each of the following microprocessor registers and indicate their
typical sizes in bits:

(1) accumulator;
(ii) instruction register;
(iif)  stack pointer.
(6 marks)

With the aid of a flow chart, write an assembly language program to sum five bytes
stored in consecutive memory locations starting from 5001 H and store the results
in memory location 500 A H. (9 marks)

A memory is organized as 4 K X 16. Determine the:

@) number of memory locations; « ¢

(ii) number of bits in each word; ¢
(iii)  total number of bits in the memory. 4 i ¥'4

(5 marks)
State:
(i) three functions of an input-output (I/O) interface;
(i) two sources of interrupts in a computer.
(5 marks)
5 Turn over
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Describe the following input-output techniques:

(i) programmed;
(ii)  interrupt driven.
(4 marks)

Draw a flow chart for a logical fault tracing method in a microprocessor based
system. (7 marks)

State the symptom(s) for each of the following faults in a microcomputer:
@) reset pin is permanently grounded;

(i) IO/M stuck to logic 0.
(4 marks)



s 808078085

oP op - op oP op op
CODE | MNEMONIC | CODE | MNEMONIC | CODE | MNEMONIC | COCE | MNEMONIC | CODE | MNEMONIC CODE | MNEMONIC
00  [Nop 28 DX H 56 | MOV DM 81 | ADD ¢ AC Lxra n n7 |Rsr 2
01 jix1 BDI8 2¢ liNnm L 57 | MOV DA 82 | ADD D AD | XRA L 08 |RC
02 {sTAX B 20 |pcR L 58 | MOV EB 83 | ADD E AE [XRA M 09 |-
03 liNx B 2% MVi LDB { 59 |movEgC 84 | ADD H AF | XRAa A DA |Ic A
04 [INR B 2F oA 54 | MOV ED 85 | apo L 80 |ORA B8 DB [IN Da
05 [pcR e 30 s 58 | MOV EE 86 | AD M B! |ORA C DC i1CC  Adr
06 MVt BDB| 3t hxt sPots|l sc |mov EH 87 | ADD A B2 [ORA © oD | -
07 |RLC 32 ISTA Agr 50 | MOV EL 88 | ADC 8 83 |ORA E DE |SBt D8
08 |- 33 |mx s 5 {moveEM | 89 | apc ¢ e |ORA DE {RST 3
02 |DAD B 3 {INR M 55 | MOV EA 84 | AaDC D B85 |ORA L E0 | nPO
0A |LDAX B 35 [DCR M 80 | MOV HB 88 | aDC E 86 |ORA ™ El {roP H
o8 {DCx B 6 [Mvi MD8 | &1 | MOV HC 8C | ADC H 87 |ORA A E2 (PO Adr
oc jmnm ¢ a7 st 82 | MOV HD 8D | aDC L B8 {CMP B E3 | XTHL
oD {ocR ¢ - 63 | MOV HE 8E | ADC M B9 |come ¢ E4 | CPO  Ade
OF |Mvi cora! 38 lpap s 84 | MOV HH 8F | ADC A BA |cme D €5 | PUSH K
OF |RRC 3A |{LDA Adr 85 | MOV HL % | sup B 88 [CMP E E6 | ANI D8
1t} —_— 38 DCX sp 66 MOV HM 91 sus.  C ac cMeP il E? RST 4
11 ltxt oo o3¢ |iNR A 87 | MOV HA 22 | sus o BD [ CMP L E6 | RPE
12 {STAX D 30 locrR A 88 | mov Lg 93 ! sug E BE {CMP M Es | roHL
13 |iNx o 3E MVI AD8 | 89 |movLeC 94 | suB H BF lcMP A EA | JPE  Adr
4 {WNR D | IF icme . BA [ MOV LD 9% | suB L €8 | ANZ EB | XCHG
15 {OCR O ! 40 MoV B8g 68 | MOV LE % | sus m ct |por B EC iCPE  Ade
16 |MVI DDEB, 41 MOV BC C MOV LH 97 | suB A 2 {JNZ  Adr ] ED
17 {RAL 42 {mov Bp 85 | MOV LL %8 | sBB & €3 [P  Adr | EE lERI D8
o 43 MOV BE 6E | MOV LM 92 | sB8 ¢ C4 |CNZ Adr| EF |RST &
[ 19 {DAD O 44 MOV B8.H 6F | MOV LA 9aA | sB8 D c5 |PusH 8 F3 | RP
1A ILDAX O 45 MOV B.L 70 1 MOV M8 o8 | sBE8 € CE |ADI DB { Fi |POP Psw
iB {pcX b 6 MOV 8M 71 | MOV MC 9c | sBB R C7 |mST o F2 |0 A
iIc linm E 47 MoV BA 12 | MOV MD so | spg ¢ ca8 | mrz [ T3 |Di
1D jpAC € 48 MOV CpB 73 | MOV ME 9 | S8B M C3 |[RET Adr§ F4 |cP  Adr
iE MV D8 49 MOV CC 24 MOV MH SF SBB A CA |.JZ 5 PUSH psw
iF |RaR 4A lmMov cp 5 | MOV ML | AD | ANA B 5 b £6 | ORI D3
20 |Rm 48 Imov cE 6 | HiT Al | ANA C e |CZ Adr|{ F7 |RST § |
2t Xt HOD1E 4C [mOv CH 77 | MOV MA A2 | ana D €D {CALL Adr| F8 ! AMm
22 {SHLO adr | 4D |mov cu 75 | MoV AB Al | ANA € CE [ACI DB | F9 | spHL
23 |iNX H 4 iMOV cM 78 1 MOV AC A | ANA H CF | nsr 1 FA oM A
2 |INR o 4F MOV CA A | MOV AD A5 | ANA L Do | RNC EB | El
2% |DCR H 56 MOV DB 78 | MOV AE AG | ANA M pt leop o FC | CM  Adr
| 2 Imvi HD8! st Imov b ic | mov AH A7 | aNA A D2 | JNC  Adr| FD __
| 27 lpAa 52 |Mov ppo | MoV AL AB | XRA B D3 |oUT DB | FE !cPi na
- 53 |MOV DE 7€ | mov AM A9 | XRA ¢ D4 | eNC Adr | FF | mST 7 i
29 (pDAD H 54 {MOV DM 7F | MOV AA AR | XRA D D5 | PUSH D :
2A LHLD Adr 55 MOV DL f B8O ADD B AB XBA- E D6 SuU1 08 i
i & Seree L B B

08 = constant, or loginal/arithmetic expression that é_ualtj

ithmetic cxnrcssi_nn Hrat
2valuates to a 18 bit data quantity. Adr = 16 bit address.

ates to an B-bit data quantity. D16 = ;::mslint. or Iogiéal_z'ar
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