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QUESTION ONE
a) For the program Table Q1(a),

i)
ii)
iif)

iv)

b)

Determine the number of times the instruction DCR C is executed

Determine the number of times the program jumps to LOOP

Explain what can be done to change the program to loop 200 times

Determine the time delay of the program assume the clock frequency for the system is 2 MHz

Table Q1(a) [5 Marks]
Label Mnemonic T-states

MVI C, 78H 7
LOOP DCR C 4

JNZ LOOP 10/7

HLT 5

Write a program that multiplies decimal 15 and 10 including a JZ instruction.
Modify the program in (i) by using a JNZ instead of a JZ instruction
Hand-assemble the program in (ii) starting at address 2000H.
Change the multiplication part of the program in (iii) into a subroutine memory located at starting at
address FOO6H.
Write a program that utilizes the subroutine to multiply any two 8-bit numbers.
[15 Marks]
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QUESTION TWO

a)
(i)  State any THREE needs for modular programming
(ii)  State the THREE techniques used for the status saving and status restoring, during interrupts

[6 Marks]

b) Explain why DMA is a more efficient method of transferring blocks of data than either the programmed
or the interrupt I/O and why it saves CPU time. [6 Marks]

c) Using appropriate equate statements, write a commented section of PIC16F84 assembly code to set 1 pin
of Port B to be an output and the other 7 pins to be inputs. Figure Q2(c) shows the status register details

from the PIC16F84 datasheet. [8 Marks]
IAP RP1 PO TO PO z DC C A = Readable bit
hit7 Wit | W = Writabie bit
U = Unirnphemenied bit,
read as T
- n = Value at POR reset

bt 7: IRP: Register Bank Sedect bit (used for indirect addressing)
0 =Bank 0, 1 (00h - FFh)
1 = Bank 2, 3 (100h - 1FFh)
The IRP bit iz not umed by the PICT16FEX. IRP chould be mamniained clear

bit 6-5: RP1:RPO: Register Bank Select bits (used for direct addreszing)
00 = Bank 0 (00h - 7Fh)
01 = Bank 1 (80h - FFh)
10 = Bank 2 (100h - 17Fh)
11 = Bank 3 (180h - 1FFh)
Each bank is 128 byles. Only bit RP0 is wsed by the PIC16FEX. RP1 should be maintained clear.
bit 4: TO: Time-out bit
1 = After power-up, CLEWDT instruction, or SLEEFP instruction
0=AWDT time-out ocourmed
bit 3: FD: Power-down bit
1 = After powear-up or by the CLEWDT instruction
0 = By execution of the SLEEP instruction
bit 2: £ Zero bit
1 = The result of an arithimetic or logic operation i Zem
0 = The result of an arithmetc or logic operation iz not 2emn

hit 1: DC: Digit camy/bormow bét {for ADDWF and ADDLW instructions) (For bormow the polarity is reversed)
1 = A oarry-out from the 4th low order bit of the result ooourred
0 = No carry-out from the 4th low order bit of the result
bit 0: € Carmy'borrow bit (for ADDWF and ADDLY instructions)
1 = A carry-out from the most signifioant bit of the result oocurned
0 = Mo carry-out from the most significant bit of the result oocurmed
Mole:For bormow the palarity is reversed. A subtraction is executed by adding the two's complement of
the second operand. For rotate (FFF, ELF) instructions, this: bt is loaded with either the high or low
owrder bit of the source register.

Figure Q2(c)
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QUESTION THREE

a) Outline the process for the Intel 8085 non-vectored interrupt process [8 Marks]
b) Table Q3 (b) is an Intel 8085 assembly language program.

(1) Determine the vector location for the second instruction in the program

(ii) State the op code that will most likely be found in this location

Table Q3(b)
LXI H, 4000H
RST 5
MOV C A
[2 Marks]

c) Figure Ql(c) shows a peripheral device connected to the RST5.5 interrupt. After the CPU receives a data
word in port 12H, it can send a high ACKNOWLEDGE bit (bit 7 of port 11H) back to the peripheral
device. The starting address in the RST 5.5 vector location is F1I00H. Write a service subroutine that inputs
128 bytes of data from the peripheral device and store the data at address starting at 4000H.

[6 Marks]
RST 5.5 INTERRUPT

Bit 7, port 11 ACKNOWLEDGE

CPU PERIPHERAL DEVICE
Port 12 H DATA

Fig. Q1(c)

d) Identify (in both binary and hexadecimal) the resulting values in the working register for each of the

following:
i) MOVLW B’00011001"
SUBLW B’01001001

ii) MOVLW B’10110011"
XORLW B’10001010"

1ii) MOVLW B’11010010

ANDLW B’00011011
[6 Marks]
QUESTION FOUR
(a) Explain the purpose of the following Intel 8085 microprocessor control signals:

i) WR

ii) ALE

iii) CLKOUT

iv)  RESETE((

v) I0/M
[5 Marks]
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(b) The following 4 lines of assembly code will set 4 particular outputs from PortB to be high, without
affecting the other 4 outputs.
BSF 0x06, 7
BSF 0x06, 6
BSF 0x06, 3
BSF 0x06, 0

Write two lines (only) of assembly code which achieve the same result [5 Marks]

(c) Explain the difference between the instructions CALL and GOTO and provide an example of when
using each would be appropriate [4 Marks]

(d) Using the register file map diagram included as an appendix to this paper, explain the key functions of
the registers located in data memory locations:

i) 0x01
ii) 0x85
iiiy  0x10
[6 Marks]
QUESTION FIVE
a)
i) Write a program to exchange the higher and lower nibble of ten 8-bit numbers stored from

location 3300H, using subroutine and parameter passing technique using memory location
if) Explain any FOUR merits of subroutine use
[10 Marks]

b) In the system shown in Figure Q5 (b), a 3 MHz clock is connected to the TIMER IN input of the Intel 8156
timer. Write an assembly language program segment to configure the 8155 to divide the system clock by a
factor of 2500 so as to produce a pulse train at the TIMER OUT pin. Include a start Timer Command,
disable all port interrupts, make ports A and C input and port B output.

[10
Marks]
i AN
( All buses )
goss | ° 7| 6
CcLK e TIMER IN |}== TIMER QUT
Fig Q5 (b)
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B0B5A CPU INSTRUCTIONS IN OPERATION CODE SEQUENCE

Table 5.2

— - | v = T T

e | o [ oe op e o

| CODE | MNEMONIC |CODE! MMEMONIC | CODE | MNEMONIC | CODE |MNEMONIC | CODE | MNEMONIC |CODE | MNEMONIC
00 | NOP Ja |0CY H g8 | WOV DM@ jADD & AC | XR& M Oy RET 3
] |LH:I BDOE| X |INR L 57 |MOv Dals82 lapD D AD | XRA L DE RC
03 |STAX @ 0 |DCR L S MIv EBR |81 JaDD E AF | XRa M g -
03 | INx B E |mvI LDE B4 |mov Ec |84 laDpD H AF |xRa A || Da JC  adr
04 |INAR @ IF | CMA BA MOV EDgAE |aDD L A |O0Ra B DA IN DE
08 DGR @ an | sm B |mov EE |86 [aDD ™ | |o8A C oo CE Adr
06 MVl 308 | 31 |LXI SPDIE| 5C |MOV EM |87 |aDD A 82 |oRa D | DD .=
a7 RLC I3 | E5TA  Adr BD | MOv EL | BB (A @ By |omAe E DE 58I DR
m - 1 |iwE Sp BE | MOy EM|o8 lapt C© B4 | 0BA M DE RAET 3
08 DAD @ M O|INA W BF |MOV EA[JBa& 'AaDC D B: |O0BA L Ed  ARD
04 LDAX B i |DCR M B0 | MOV HE|BE ADC E BE (OR& ™M | Et POP H
0B DEX B A6 | MV MDA g1 | MOV HECYBEC ADE M By |ORA & 2 M) Adgr
0c  INR € a7 |sTC g7 |MOv HD|ED ADC L BE |CMP B | E1 XTHL '
ax DCR C iE |- B3 |MOY HEJBE ADC M Bg |owme ¢ E4 CPD  Adr
08 M1 C.0A 0 |DaD SP 4 MOy HH|EF :AI:I{ ik [=F e [ ER  PUSH M
OF RRC d& | LDA  Ade 6% MOV H.L | S0 e &8 BE |CMP E EE ANI D4
m = JE | DBEX 5P BE MOy HM| 9] [SUE € B [CWMP M Y RET 4
1" LXl Dboe| 3c |INR A E7 MOV Ha|S2 [SUE D BD [CMP L | EB RPE
12 5TAY D A (BER A 1O o L (- g £ BE | CMPF M EB  PCHL
13 INX D 3E |MVI ADSE B MOV LC|% [BUB H BF |CMP A | Ea JPE  Adr
14 INE D IF | ChaC Ga w0y LDJaes |SuUE L Ch | BMz £ XCHG
15 DCR D 0 |MOYV BB BE | MO LE | 98 UE M cl | POF B EC CFE adr
16 Myl DDE | &1 [mMOv 8c BC | MOV LH|& [sUB & G2 |JNZ Acr| ED =

;1T RAL 42 | MOV B0 60 )Moy LL | oE BE ® Ll |JMP  Am) EE ERI D4
M = 43 | MOV BF BE |MOv Lm|8a [sBE © CAd |CNZ  Aoe| EF PAST 5
19 DAD D 44 | MOV BH BF |mov LAal9s [BEE D C5 |PUSH B | FO AP |
18 LDaX D 46 | MOV DL M oMoy ME] BR A i Ch |aly DA F1 PP PSW
1B BLX D 46 | MOV BM M MoV MCl e [EBE H g7 |RST aQ F2 UF Adr
iC INR E 47 MOV Ba T oYmdy WG| Bb BF L ch | A3 Fi D
10 DER E 48 MOV CA 73 |MOV ME|SE [SEE M Cd |RET  Adr| P& CF fiudr

i iE MV E.DE 49 [ WMoY GO Mo MOV M H| BF BE & Ca |42 F& PUSH P&W

[ 1F  RaR da | MOv G0 ™ |mov mL| a0 [ama B i | = M ORI D&
0 RAIM 48 | MOV CE 7 | HLT Al |ANA C gc |cz aae| F7 ORST 6
M LKl HMA] 45 [ wew CM oMoy WA a2 Ma [ GO | CALL Ade] FR RM
22 SHLD Adr 40 | MOV CL 78 |mov aAB| a3 [ama E CE |ACI ©CB| P8 5PHL
1 WK H dF | M0 G Mo|mOv o acl] ha W& H GF |RET 1 Fa M A
M MR H 4F | MOV C.A 7A | MOV AD| A5 |ama L 0o | ANC FE El
3 DCR OH 80 Wi DR TR |mbv Al af Ma W b JFIF D FC M LTl
 wv) wMba | B |wmov DE TC MOV aH| AT |ama A D | JNC  Adr| FD -
77 DAA 57 |Mov DD ooy ALl 48 [xRa B DI |OUT OB| FE CPI D&
i - Bl | wmov G TE | mMOv  AmM| A3 s G 4 |CWC  Ade| FF RET 7
% 0DAD M 54 | MOV DH TF |mMov Aa| A& [XRA D DE |PUSH ©
24  LHLD Adr B8 | MOV DL B |apD B | AB |xRa E DE |SUl oA

ﬂ:& = Condante, or |ﬂ-ﬂ!tl||'lf|l|1ﬂ'!ll!il‘.' L g fay s Tty that sl Clg = congnEnL, or |M!l|l'lf|l|'ll'l"!l’|i||: sEprasEion that eusbuaieg

T an B-ini dats quandity to s 18-kt dite quantity,

Ar = Vgt scdren
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