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Question ONE
a) Differentiate between a laptop computer system and a microcontroller system [4 marks]
b) Explain the difference between an assembler directive and an assembly instruction [4 marks]
¢) Assuming that the following code has been executed.
movlw 2f
addlw 55
i) Specify the condition of the following three status flags: C; DC, Z
i) The binary content of the working register
[7 marks]
d) Write an assembly language program to add the literal h'64' to the contents of File h'30' and store the result in File
h'40'. State the highest sum this routine can be accomplish. [6 marks]
e) Suppose STATUS register has 0x10, determine which bank is selected [2 marks]
f) Explain the purpose of executing the following instructions:
movlw b’11110000°
movwf trisb [3 marks]
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g)

Briefly detail the advantages and disadvantages of a modular approach to writing software, using subroutines to

illustrate your answer. [4 marks]
Question TWO
a) Outline the process for the Intel 8085 non-vectored interrupt process [6 Marks]
b) Table Q2 (b) is an Intel 8085 assembly language program.
i) Determine the vector location for the second instruction in the program
if) State the op code that will almost be found in this location
Table Q2 (b)
LXI H, 4000H
RST 5
MOV C, A
[2 Marks]

c) Intel 8085 microprocessor reads 100 bytes per second from a peripheral device. With the programmed
input, determine the time is the CPU wasting. (Assume a 3-MHz clock). [6 Marks]

d) Fig Q2 (d) shows one of the techniques used for data transfer incorporating a microprocessor system.
Write a program that transfers 256 bytes from addresses 8000H to 80FFH to a peripheral device using the
handshaking. [6 Marks]

Peripheral
devica
8 X Port10H 828 o stanr
CPU ( 8 Port 11H | g7 STATUS
8 Portizd 8 ) DATA
Figure Q2(d)
Question THREE

a) With the aid of a diagram and waveforms, explain an interrupt — driven input circuits that handshakes
with port A of an Intel 8156 PIO [9 Marks]

b) The system clock in Figure Q3 (b) is connected to the TIMER IN input of the Intel 8156. The clock has a

frequency of 3 MHz. Show a program segment to produce a continuous square wave with a frequency of
1 kHz. Include a start timer command, disable the port interrupts, make B and C output ports, and make
A, an input port

[11
Marks]
Z Y
{ All buses ‘}
8085 N 4 8156
CcLK »{ TIMER IN  }—= TIMER OUT
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Figure Q3 (d)

Question FOUR

a)
(i) State any THREE advantages of subroutines in assembly language programming
(ii) State the THREE functions of an input/output interface circuit
[6 Marks]
b) With the aid of diagram explain the process of polled input/output operation.
[4
Marks]

c) State the role of the stack in PIC16F84 microcontroller as used during the execution of subroutines. [2 marks]

d) The following code has an infinite loop, explain why and provide a remedy.
MOVLW 10
MOVWF PORTB
LOOP: DECFSZ PORTB, W
GOTO LOOP [6 Marks]
Question FIVE

a) For the program Table Q5(a),
i) Determine the delay in the following loop if the clock period is 0.25us

ii) Determine the number of memory locations required to store the program
Table Q5(a)
Label Mnemonic T-states
LXID, 22FF H 10
LOOP DCXD 6
XTHL 16
XTHL 16
NOP 4
NOP 4
MOV A, E 4
JNZ LOOP 10/7
[5> Marks]
b)
i) Write a program that multiplies decimal 14 and 9 including a JZ instruction.
ii) Modify the program in (i) by using a JNZ instruction only.
iii) Hand-assemble the program in (ii) starting at address 3000H.
iv) Change the multiplication part of the program in (iii) into a subroutine memory located at starting

at address FFO6H.
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V) Write a program that utilizes the subroutine to multiply any two 8-bit numbers.

[15 Marks]
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B085A CPU INSTRUCTIONS IN OPERATION CODE SEQUENCE
Table 5.2

| oe | o8 | [ oe | op o | o

| CODE | MNEMONIC |CODE| MMEMONIC | CODE | MNEMONIC | CODE | MNEMONIC | CODE | MNEMONIC | CODE | MNEMONIC
0o | NOP Jd |DCK H 88 W0y DM (ADD & AC | XRA H oy RET 2
i1 ||_:4;| BOE| 2 |INR L | 57 [mov pDaflsz lapD © AD | XRa L DE RC
0F |&TAX B 40 |DER L | o\ MOv EBR 81 |ARD E AE | XRA M 0F -
03 imx 8 2E |WvI LDE B8 | mov EC |82 laDD H AF |XRA A& | DA JC Adr
04 |INAR @ aF | CMA A MOV EDQ§EE |ADD L i |ORA B DA N o1}
08 DECA A n | sm B8 |mov EE |86 |aDD M B |oRA C Oc [ CE Adr
06 MVI 808 | 31 |LXI SPDIE| 5C |MOV EH |87 lAaDD A B2 |ora D | DD =
a7 RLC 17 | ETA  Ade BO ([ mMOv EL | B AR B B3 |oma E DE 58I el ]
m - 41 |iNE  SP BE [MOV EmM| B laDE € B4 | OBA MW pE  AET 3
05 DAD @ 4 [INA W EBf |MOv EAJBA "ADC D BE |OBA L ED  APO
08 LDAX B 38 |DCA M B0 |mMov WE|BE ADC E BE |OR& M | Ef POP H
g DCX B J6 | MDA B (MY HECJEC ADE M ay |0OmA & B2 = Adr
0c MR E 37 |sTC £2 |mOv HDJED ADC L BE |cumP B | B3 XTHL
o DCR G 48 |- B3 | MOv HEJBE JARE M [ = | E4 ° CPO Adr
0E My CDE 3B |DaD sP G4 (WO HH]EEF :AI:I{ i Ba |[CMP D ER  PLIEM M
OF RAC J8 | LDA  Ade A5 [ MOY HL ] 8 g & BE |[CMP E EE AMNI [Cd
i - JB | DEX 5P BE My HM| &1 [SUE € BE | CMP M EY RET 4
1" L¥I D018| 3C |INR A E7T MmOV HalB®2 |SUBE D BD |CMP L | EBE APE
12 5TaXk O A0 JDCR A gE MOy LE | 93 e BE |[CMP M BB PCHL
13 INX D 3E |MVI ADE B3 MmOV LC|% [SUB H BF |CMP & | Ea JPE  4ar
4 INR D [ G, (ddy LD )R BUE L ch | mNE A ECHG
15 DOR D & | MOV B8 BE | MOy L.E | 86 WE M 1 |FOF B EC CFE Adr
1 Myl DOBE | &1 [MOv 8 BT |mov LH]S? |suB A £2 |JNZ Adr| ED =

| 17  RAL 42 | MOV B0 A0 M0y LL || o8 BE B Cl [JMP  Ase] EE XRI D48
i - 43 | MOV BE GE |movy Lm|od |sBB CAd |cNZ  aow| EF AST B
19 DAD D 44 | MOV BH BF Imov LAJ9a [BBE D C5 |PUSH B | FO AP |
1A LDax O 45 | MOV BL Mooy WMBE|BRE SEE CB [aDi D& | F1 POP  PSW
1B DCX D 46 | MOV BM 7 oImovy wmclec [BEE H 7 |RST @ F2 UP Adr
iC INR E 47 | MOV Ba . 2l moy WD) BD BE L ca | mZ Fa
10 DR OE 48 | MOV CB 73 |MOV ME)SE [SEE M ca | RET  adr| P& CF fudr

i fE MVl E.DE 494 | WMoY G2 M| MOV M M| GF EE A& & |42 F& PUEH FPEW

| 1F AR 48 | MOV CD i |mov wmL| a0 |ama B LA | = P ORI D&
0 RIM 48 | MOV CE 78 | HLT A1 |aMA C g |cz ade| F? RET &
ML HDIE] AL Moy M 7| mdy ma| a2 lama [ GO | CALL Ade] FE  RM
32 SHLD Ade 4D | MOV CL 78 |mov aB| a3 |ama E CE |ACI DB | F8 SPML
3 MWK H df | M0 G oWy aC| ha lAMNA  H CF |RET 14 F& W A
M WA H 4F MOV Ca 7A |mov aAD| as jama L D0 | ANC FE El
& DCR W O | MOv DR TR | mdv Al | b & M D | FJF D FC M &y
M Myl WDE | 81 MmOV DC IC |mov aM| A7 jama & D2 |G Adr| PR -
17  DAA E7 |mov DD m |mov aLl aa [xRa B Dl |OUT oDB| FE CPI DA
i - B | wmov GE TE | mOv  am| A3 Bs G | CWE  Ade| FF RET 7
% DAD M 54 | MOV DH 7F |mov aAl A& [¥RA D DE | PUSH ©
74 LHLD Adr B MmOV DL B0 [apD B | AR [uRA E DE |sul D8

ﬂ:ﬂ- COnIEnE, or logecaliavinhirdtic EdpTesiann thar syalume CE = constent, or logialiarinhmatic ssprasgion that evaluaiey

e an B-ind dats cuaniify ton Tkt dite quankity,
Adr = 1f-Git addren,
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