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ABRTRACY

o

fe single most spnifivent development in digial sysdtem design i repent years

fms been the microprocessot, o central processing umt integrated on single chip of sificon,

e

The provessing power and sconondos of the mucroprocessor heve had & tremsendous

wnpact on the way digital systems are designed and thelr seope of application.

This project is aboul the microprovessor. s relsted imtegrated chrout The
hardware design of microprocessor based systoms. Bs purpose s Hirgt 1o provide 2

thosough understanding of the basie hardware and sefbware concepts necessary for the

microprovessor based sywtems, and o father provide an om depth
kmowlzdue of specific devices. The suendant practical considerations and design

sifectively systerns using thom

The goal of this project has been to imbroduce the pecessary hapdware and

software convepds in an elementgry, systematic, and integrated fashion and to buld apon
>

these concepts logcaily.
A& o t P o mnde un 4 f 'i%?v,ﬁ-hf;hf Pofwnes O pramnonenis «i‘ ’i’;
A microcomputer avsiems i made up of difforent types of somponents, wing

nctudes & mdgroprocessor, memory uniis, inputfouipot registers ad peripheral devioss.
The interconnection of these components takes into avcount the nature and trming of the
signal thet appesrs of the merfaces between covaponents for the purpose ot achieving
compatibiity of signals, This s reforved 10 as duterfacing
Microoomputer systemn i divided into two areas of conger
Ome ares mvolves the intercowmection of the componerds such a8 movsory uml
and npnt/oniput registers {0 the uses of » microprovessor. Soch merfacing s concerned
swith he timing snd control of the buses and the selection of compunent 50 85 to effeu

data transfer 81 8 given thne between the selecind coreponent and 1he IOrOPTOLEESCT.

ik
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1.4

CHAPTER OMNE
INTRODUCTION AND LITERATURE REVIEW
INTRODUOTION
Flus century witnessed great mventions of man resnlting into an age where the
computer is infilirating afl aspects of our working Hves, We are avcustomed to s
prominence in the world of business and finance where # her assumed tmny of
the books heeping and communication functions of most organizations and

compares 1t has become an exsential 1ol for enginesring design and now i is

uy this ers, where

raprdly becoming indispensable for manufacturing especially
the task of muasuelly evalogting comphicated svstom of imterrelated activities s

almost mmpossible

Betore now. computers aro used 1o store and process large amount of information,
awd to solve comphoated muthematical problena. As pewer technolpgy sveldved,
sdditional activities were added o this Bst. These include controfling systems

and devices, simulation, information management system, military, space, 60,

The age long myventory control function can wow be monitored constanly by 2

real tune comparterived sy 1 Presently, Industral Engineers use computers in

production and test eguipment and o analyses and special sin This project
will provide an msight on g aew way of using sompurer 10 terfioe through the
parailed {Ipt} port,

The micre compater based, Tdeping digital 10 tester, is inevitable i the world of

mdustrial instrumentation and velialilly mensgement, digital integrated cirount

mroniloring beoomes nporiant edpecisily in the cause of compments frouble-
shooting m owhich 11 1 sbeays reguired 1o disgnose the 10 siate before any

replacersent w carried put i faulty device of equipment.
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CHAPTER TWO

LU CIRCUNY METHODOLOGY AND HARDWARES

The mirocomputer based T4pins digital 5 tester (MBI 4# 15 a penpherad bardware
connected 1o the paraliel port of an IBM compatible PO

The device reoeives and transmits dus through the process of BEAD o WRITE
comrolied by software, device driver. Thus it can be said 1o have too principal aspects

hardware and software

The device driver makes it possible for the ¢ COmpULer 10 recognize incoming daty and then

anslyses i o even control the external hardware, jo this case the bogic probe wsll (£ PL0

fis principle of operstion is based oo the RESIVBRITE operstion of the snpLter
eifpoted by sending conrol signal on to the computer's control fine, which is genersied by
the suftware. At this thne, the computer bi-directional data bus receives or sends data

either to the LPU or the computer based on what 15 32t on the comrol lne. The dats is

wsnally logic voltage levels (o 9% as HIGH and Ov as LOWYL since, the variables is

maeant 1 test are digital s

The intelligent peripheral hardware i made up of two units namely,
{13 The Read/Write unit

{1ty The probe ung

Which are wired bi-directionslly 1o the wivrocomputer. as could be seen in fignre 2.0




Read Write | Probe Read/Write
Uit A R T T

¥ ¥
EYSTER LINIT

Fig 2.6 Block diagram of the miicrovomputer bused 1d-piny digivgf 5O tester

The Read™rite unit consisis of basically ot transparent D-lateh, wistae boffer,
inverier, and decoder while the probe unit i made up of the 10 socket {probe) and open

collector hutfer

24 OCVAL D FLEP FLOP

LY In g synchronous digiel sysiom it s oflen agcessary 10 have signgl delaved by
exactly one eyole of the clock and g specified fip Bop is available for this CEration
catted the D {delay} fip-flop.

The cutput sfter 3 clock pulse eguals the Input betore the s, In fgare 2.0 are shown
the symbol and churseteristic table. Optional are the clear-preser mputs and the
complement £ of the cutpus. A D thp-flop can be made from a JK fip-flop by
connesting the § and K inpurs, with the eonnection serving as the datg input when

periodic pulses are applied 1o the dock input, the suipnr is that of the gt dedaved by

o~
pos)
s

one olock pulse Ag i below:







bt

Figure 111 fanction toble gud fopic Saprin of TeLXIT2 el

Franspareny £ Inich,
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sigmals for regulating the fow of data. A strobe pulse from the PLO or computer transters

paraliel data into the printer’s internal memory buffer. The acknowlesdze and busy signals

are used for handshaking the data,

i3 i

e & ¢ ®» ¢ ® 8 8 © » & & @
¢ © 5 ¢ © ® 8 © 8 & & @

it
23

14

Jig 2.3 port view back of a compgter
The paraliel port on most IBM compatible starts with D of 8378 HEX There are up
three ports on i, the data pon, the status port and the control port. The starting address is
used iy the date port and the next address s used for the status port and then followed by
the controd port,
A breakdoser of the paralled port pin out s given i the table below,

FABLE 20 PINS AND FUNCTIONS QF THE PARALLEL PORT INTERFACE

CONNELTOR,

P manbaoy Mame | Inpt/outma

| STROBE {3pipu

25 DATA G- DATA Y Output

H} AUEMNOWLEDGE Inpast
i BUSY foma

i2 PAPER END fnput

,....«
L)

SELECT HEA

14 AUTOFEED XY Crutyn

i3 ERROR fnput

i6 N : Oyt

£ htput

i8035 SIGNAL GROUND

{y
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The comired bus: [ corsnlts of a set of signal penerated by the CPU 1o control the
deviess s the systen An example is the Read/Write conirol ine which selecis
one of two operations, either a write operation whoere the CFU s ompuiting data

o the data bus or 3 read operation where the CPU is inputting data from the data

2

25 THE POWERSUPPLY
The project piecs roquires a2 +5v regnddated DO power supply. which was
generated frowy the NEPA omius of between 2207240V AL through the following

POCEESOS,

{13 Stepping dowsn the 220/240% AL 1o 9V AL with a yransfrmer.

gy Conversion of the lower AL to DO osng full wave rectifivation,
{iiy  Filtering/smousthening of the DC sotpat ripple.
{wy  Siabiliving the B ontpo using 78S 10 regulator

{vi  Powerdisplay LD

The inplemented power supply circudt i shown below.
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CHAPTER THREE
CONSTRUCTION PROCEDURE
On completion of the prowet design, components neaded for #s coustruction were
boeught. The construction started with the implementation of the destpnion the
breadboard.
This was dope i modules proceeding From ane module 1o another after due
sesting. The modules are:
The power supply unit (YL
The probe cirpuit
he construction was then carried ouwt on a verohuard, esing the following
proceeding
The veroboard was planned inio layout 1o avoid clumsy arrangement and
components short-cirouiting.
Components such as vesistors, capacitor and regulators weore soldured divently &
tha veroboard.
Al s used were placed on 1O sockets.
A digital nultimeter was then wed o ensure thi proper contact and continuity is
Between the components used. The soflware was writion, and debugpsd
FRHET L7 huifder, when hoth the sofiware and bardware were 106 dy, testing was
done separately without iterfacing the probe ciroudt 1o the PO gnd finally the
precs was muerfaced and tested,
TOOLS USED
The use of matvuments such gs soldering ron, soldering lead, sucker, breadboard,
veroboard, connecting keads, serew driver, long nose plicr, cutter and digiial
nasftmeter, the pre listed steps wentioned shove were taken 1o construct the

MET-I4




321 MODE OF OPERATION

The Digial 1 tester consigt of two symmmetrical blocks (as in figure 2.5 with

H-bit bi-directional data bus and 3-bit unidrectional control bos, the huses s
mentioned weore gotion from an &-bit addvessable Inich, open collector buffer with
IR pudl op resistor and a tri-state baffer wived together.

The mode of operation i one of the bwo conditions cither a REAL or o WRITE

ctvoted on to the comtred bug through timing signal goneratod by the software into
she dput lines of the 2-to-4 lines deender 1o seleet the individual contred line

which in turn enables the appropriste block 1 BEAD fomor BRITE onw. The

fraih table B the MBDUT- 14 is shown below,

Comad Input Operaticon

i A 2

G { { WRITE A
it i i WRITE B

{ & READ A

READDB

-

Y
est
i

From the table above. if the condition {000} is achioved any date on the computer's data
bus i writion {o thy addressablo lah (74373 Inbeled A winch v coupled directly to an
open colloctor buffor (74173, thereby writing {0 the first half ot the 1 under
wvestigation, The condition (801} also. onables 2 write 10 the second half of the 1C,
Conditions (010 and (011 ensbles the compaier fo read fom both bloek A and B olthe
1, the generated output of the 1O i then aking fo 2 matching ool in the sotbware where

it i compared with the manufacturer’s function table of the 1 and an approwiate

message 15 displaved 1o ol whether the 10 is gond or bad
frict} 4




The step by step connection iy the MBINT. 14 probe is shown below,

X

Step | commedt the MBBIT-14 1o the computer via the parallel pont

2

tep 2 conneot the MBDIT- 14 10 s power soarce and switch on
Step 3 Load the MBOIT-£4 soffware on the screen, which will aid the user 1o

test the state of the digital 1

322 SOFTWARE
These are the struction programs that enable the bardware fo function, in other
wirds, they are mnformation which the CPU can imerpret 1o generate the impulses

that sond signals 1o bardware components io behave in ceriain manners,

fn this project the finction of the sofbware s 1o read or write to either the logic
probe unit mterface or the systom unit, # also check the status of the digital 1€

voitage and then report the status Lo an output device Le. the monitor,

The software is developed using €7 builder is hgh level language with some
low ~ level capability, it 2 2 stroctured programning lanpuage with object
origted progranwoing feainres, It was reforred 1o as A then B, then UL then {7
With recest development # has been upgraded 10 what we know as €7 builder,
C was first mvented in T980G by Blarne Straustrop 2 Bell lboralory In Murray
hall, New Jorsey; it was changed (o €7 in 1983, Sinee then it has undergone two
mer revisions one i 1995 and the other nearly and bge 90 C7 buikler i
most eopunonly used m the development of operating systerns and hardware
device deivers, 14 15 very good due 1o s machine bpuage compatibility, The

sobwvare i this project has beon made 1o be user frendly and mouse enabled

—
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. DESCUSSHON OF RESULT.
The reagding of the 1" cutput voliage affer testing were compared with thelr
mmanntacturers function table and wore Bund to have g very scoirate and

gureeable values, The truth tebde of the ten (19} temed 108 are provided below,
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CHAPTER FOUR

4.8 CONCLUSION AND RECOMMENDATIHON

4.1 CONCLUSIHON
This project work hag proved 1o be intoresting: B covers the areas of sofiware and
hardware bnplementation, However, #s applcation o st dignsl HD s g millionth

of fraction of what it conld boe used {or,

This project conld be pal (o gse In bigh prospects areas as provess contrnd,

hustrial control, miltary, solentific analvas, amd the st s nexbaustible,

RECOMMENDATION

conchded this project work, within the scope reguired of this

s

q‘, FCCEGET ?lii%

Havir
fevel, and seeing ds beantiful prospects, | bereby reconunend 1o the department,

sehoet and the rolovant university authoriies 1o oiplore ways of developing
progects ke this and further selVoxpose i o the outside world W order 1o il

engincering dreams o the fuin
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