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Define memory access time.

State why a(i) is a necessary factor to be considered when choosing

a memory device.

Arrange the following memories according to their access time 1n
ascending order; magnetic tape. semi-conductor memories, magne
disk, magnetic drum, charge coupled devices.

From the memory diagram of Fig. 1, determine the:

(1)
(1)

(iifi)

total capacity and word size;

RAMs that will place data on the data bus when R/w =1 and the
address on the address bus is 70 FCH,

range of addresses for the following:

(1) RAM-I
() RAM-3.

Figure 1
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A floppy disk has 40 tracks/side, 30 sectors/track, 512 bytes/sector and 46
tracks/inch. The inside track has radius of 1.632 inches. Calculate the:

(1) radius of the outside track;
(ii)  total area on the disk used for storing data;
(iii)  total disk capacity. (6 marks)

Define the following microprocessor addressing modes; giving an example
in each case:

(1) relative
(i1)  indexed
(iil)  page zero (6 marks)

(1) List the next four elements of the following series: 1, 2, 3, 5, Blonuun

(i)  Draw a flowchart to generate the first twenty elements of the series
in b(i).

(i)  Write an assembly language program to generate the series in b(ii)
and store the series elements in memory, starting from location 7000 H.
(11 marks)

State any three advantages of assembly language programming over high level
language programming. (3 marks)

(1) Describe the sequence of operations performed by a two-pass assembler
during the assembling process.

(1) Define an assembler directive.
(11) Describe any two assembler directives. (9 marks)

A main program calls a subroutine K, which in turn calls a subroutine L.
Subroutine L itself calls another subroutineM. Subroutine K 1s in memory
starting at address 03AOH, subroutine L starts at address 04D4H and
subroutine M starts at address 0605 H. The CALL instruction to K from
main program is at address OOBE H, the CALL instruction to L from K 1s

at address 03B6H and the CALL instruction to M from L 1s at address 04EI H.
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The stack pointer (SP) is initialised at OFOOH.

(1) Draw a block diagram showing the program and the nested subroutine
calls.

(11) Determine the contents of the program counter (PC), the stack pointer (SP),
and the stack contents at the following points in the program:

(D just after entry has been made to subroutine K
(IT)  just after entry has been made to subroutine M. (11 marks)

4. (a) Define the following interrupts:
(1) Vectored
(11) Non-maskable. (2 marks)

(b) A microcomputer system using an Intel 8085 processor is to be connected
to three interrupt signals. These are:

L. an interrupt from a counter-timer chip which updates a real-time
clock;
2 an interrupt from a voltage sensing circuit indicating a power failure;
3. interrupt from a keyboard indicating that a character is ready after
typing.
(1) List and explain a suitable priority ranking, in descending order, for these
signals.

(11) State with reasons, which inputs of the 8085 processor should be used by
each signal. (9 marks)

(c) (1) Describe the two main processor control signals used to implement
Direct Memory Access (DMA).

(11) State:
(1) any three applications of DMA in modern microcomputer
systems
(II)  any two modes of DMA transfer. (9 marks)

2201-6/303 4

N



A (a)
(b)
(c)
6 (a)
(b)

2201-6/303

Distinguish between the following:

(1) Multiprocessor and multicomputer system;

(ii)  Asynchronous and Synchronous Bus. (4 marks)
Describe the following software development aids:

(1) Macro instruction
(11)  Text-editor
(i11)  Simulator

(iv)  Debugger

(v) Loader
(vii) Linker. (12 marks)
Explain the two basic methods of testing a new software. (4 marks)

Explain the role of a programmable input/output (PIO) chip in a
MICrOProcessor system. (5 marks)

Fig. 2 shows an /0 port.

( P | D7
— | D6
= L D5
Input b . 4
— N
As P il DI
s . — I —— DO
A‘:: = I m ’y
An __D)__<
L S
Ay —{>0——<
M/10
Figure 2
(1) State with reasons, whether the port is I/0 — mapped or memory —-mapped.

(ii)  Determine the range of addresses assigned to the I/0 port.

(i) ~ Write a program to read the port and branch to location READY when
bits 0 and 1 are both low else branch to WAIT. (9 marks)
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(1) Define the following with respect to Digital — analogue — converters (DAC):

(D Resolution
(II)  Settling time.

(1) A 8-bit DAC has al0V reference voltage.
Determine the:

I Resolution
11 Full-scale analogue output. (6 marks)
(1) With the aid of a diagram, describe a microprogrammed processor

control unit.
() State the two advantages of a hardwired control unit.

(i) Describe multi-programming in a single processor system, stating its
advantages. (13 marks)

(1) Write a program to generate the waveform of Fig. 3(i).
(1) Modify the program in b(i) to generate the waveform of fig. 3 (i1). (7 marks)

e
/ /\/\/f\/\ \

(ii)
Figure 3

Describe each of the following trouble-shooting aids:

(1) single stepping

(11) Break-points (4 marks)

A microcomputer system you have been using for several months suddenly

goes “dead”. The system uses a machine language monitor in PROM,

hexadecimal keypad, and seven segment LED displays. In its dead state it will

not respond to the keypad, and although the displays are lit, they do not change.
Describe with the aid of a flow chart the steps followed to troubleshoot this
problem, stating the reason for your argument. (16 marks)
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8080/8085
instruction set of i ® _ o o

op 0P ' op _ 0. “op o ]
J0DE | MNEMONIC | CODE | MNEMONIC | CODE | MNEMONIC | CODE MNEMONIC | CODE MNEMONIC CODE | Mnemonic
00 |NOP | 8 [DCX H .| 56 | MOV DM g1 | ADD C AC | XRA 11 p? {RST. 2
01 lLxt -BDIs] 2C JINR L 57 | MOV DA 82 | ADG D AD | XRA "L | 08 |RC '
02 |(STAX B 20 |DCR L 58 | MOV E,B 83 | ADD E AE | XRA M 08 | -
03 |INX B 26 [Mvi LDB 59 | MOV EC g4 | ADD H AF | xRa A DA | JC  Ads
04 |NR 8 26 lCMA , 5A | MOV ED 85 | ADD L 80 | ORA B DB |IN DB
05 (DCR B 30 |sM 58 | MOV ESf 86 | ADD M Bl |ORA € pG.|cc- A
06 |Mvt BDS| 31 ILXI SPDIG)T 5C | MOV EM g7 | ADD A B2 |ORA D oD | - }
o7 |RLC 32 [STA  Adr 5D | MOV EL 88 | ADC B B3 | ORA E DE |SBi D8 |
g8 - | 33 hNx  sp SE | MOV EM 89 | ADC ¢ ‘B | ORA H nE IRST 3
02 |DAD 8 E 3¢ [INR M SF 'MOVEA | 88 | ADC D | 8B5S [ORA 'L En | RPO
0A 'LDAX 8 35 [BCR M ‘|- 60 | MOV HB 88 | ADC E B6 | ORA M Et | POP " H
gaOCX B | 36 [MVI MDB | 61 | MOV 'HC BC | ADC H B7 | ORA A E2 | IPO  Adr
o MR C i 37 lSTC : 62 | MOV HD gx | ADC L 88 | CMP B Ed XTHL
oo |ocR € | 38 o 83 | MOV H,E 88 | ADC M | B3 |CMP C E4 : {.CPO  Adr
OE- !Mvi €081 39 {DAD SP 64 | MOV HH gr | aDc A BA | CMP D £5 | PUSH H
oF RRC | an LDA  Adr 65. MOV H,L 8G sUB B 8B | CMP - E EG AN D8
I 38 iDCX P 66 | MOV HM 91 ‘| SUB C Bc |cmp M E7 |RST 4
1 jui poIg ac INR A 87 | MOV H,A 92 | sus o gD | CMP L E§ | RPE
12 {STAX D 3o |{DCR A 68 | MOV LB 93 ! SUB E BE [ CMP M €9. | PCHL _
13 ENX D 3E  IMVI ADS 69 MOV L,C 94 SUB H 6F lcmMp A EA | JPE  Adr
14 iNR v 3FicMC ; BA MOV €D 25 éus Loioco RNZ EB- ‘—XGHIG
i5° |pcR D | 40 |MOV BB 68 | MOV LE % | SUE M ct lpop B | EC |TPE  Ad
16 |Mvi Dos| 41 lmov sc 6C. | MOV LH g7 | sus A c2 |JNz  Ade] ED | —
17 lmac 42 MOV BD 60 | MOV L,L g8 | SBB B c3 | P  Agr | EE | ERL DB
i | 43 MOV BE £ | MOV LM 92 | SBB C ca |cNz Adi| EF FRST 5
19 lpaD D 44 MOV BH gF | MOV LA A | SBE D s {PusH 8 | FO | AP
1A |LDAX D 45 Imov BL. |70 | mOvMmB | 98 | SBB E | cg i ADI. D8. | Fi |POP PSW
hjoX D a6 - [wov em | 71 |movmc | sc |'ses M | c7 |RST o | F2 o Ad
| 1c lma & | 47 [mov BA 72 | mov.Mp | e l'ses L ca | nz Fai 1Ot~
1D |DRC € 43 |MOV CB | 75 | MOV ME | 9 |88 M ce | RET Adi} F4 {CP  Adr
1€ {Myr EDB| 48 [MOV CC 74 | MOV MH oF |'sBB A. | CA |Z | F5 [-PUSH PSW
17 IRAR 4n MOV €D | 75 | MOV ML A0 | ANA B - . F6 |om o8
20 |RiM a8 MOV Cf 76 | HLT A1 | ANA C cc |cz - ad| FT AST 6 -
{21 W% . HMDIE 4C |MOV CH 77 | mov MA .| . A2 | ANA D co CAu___"iA(ji_;r- Fa .| AM
' sl Adr | a8 [V ci 8 l'movAp | A3l ANA E | .CE | ACI D8 | FS SPHL
| 23 JINX H 4 MOV CM 79 MOV AC A4 | ANA H gf .|'mst A FA | UM Ad
24 [INR H 4F MOV CA | 7A | MOV AD | A5 | ANA Do | RNC FE | E1
l 25 locR H | 50 imov DB 7B | MOV AE AB | ANA M D1 Leop D FC lcm Adr
26 |Mvl HDB! 51 IMOv DC | iC | MOV AM a7 | AaNa A D2 (| GNC  Aadr | FD |——
27 |DAA 52 |MOV DD | 7D | MOV AL A8 | XRA 8 | B3 |ouT DB | FE |cCPI D8
28 |- 53 |Mov DE | 7E | Mov AM | a9 | XxRA D4 | CNC " Adr | FF | RST 7
29 |DAD H 54 |MOV DH 7F | MOV AA AL | XRA D D5 | PUSH o
| 2A |LHLD Adr 55 |MOV DL 80 | ADD B AB )(R'AV E D6 | SU! ng
b . 5 : ' :

D8 r=lC°”“3'?"~ or logical/arithmetic expression that evaluates to ‘an B-bit data guantity. D16 = conétant, or logicalfatithmetic expression Hat
evaluates 1o a 16-bit data guantity. Adr = 16:-bit address. = 7, e :
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