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CHAPTER ONE

.1 INTRODUCTION

The Computer - Alded Froquency Beader (CAFR) I8 wasionlly @ sofbware driven peripheral Jevice.

P

aat and display the oulpnt @ fhu

FEUeTRY IR ] '5,’{3’;‘&3'2‘»76{1 £

T

oy pain funclion ie to couni the #

{ornputer serprinal. BB wrerfaved o the Ceptral Processing Ting (CPUD of the comnady oy

means of o paraliel port

The CAFR oniphyys a vary e step-by-step modular g wincipte of operation vig the soffwars on

Fihe froguency 0 e measurad.

S egvrrer i TET Vamta th ¢
i conputer terminal the user selects The fange B

st aliows the freguency o be pass ed through i The receher then passes § 0 10 ihe

sppropriote divider mod dpie based on the range seled tod by the user, The soumer soction of the

o selectod frequency afier division andt counrs it The resulting data is pussed

bhardware recelves the

A

ey

The deiver sofbwar s handios

i the Central Processing Lind vig the imterface secnion

Gge LA
#

o of the recetvert rexult oo the corred vale with appropriste 1

calorianion and conver j

sisor of the computer lerminal it digis.

.\\."'
=]
oo
oy
e
v.e

Hz, kiz or Mz The caipul onn be repd o

o o the freguency from My and kil o Ha range is done for ease of coumiing and

53\
¥e

(-\

o (286 e, G256k an

The frequensy rangs 107 this partioular dosn was chosen 1o be betwee

0,
C¥g

{3 EAGME.

G WETY O ”“*"’ b 3 vided into buyse bwo IR

Viaxed on hardware arad sofbware, the




A, HARDWARE SECTION

Thix section s basieally made up of all the components, which con be wuched by the band, Lo, by
the yser.  This section can be further broken down o she data selector, Sequengy divider, and

~

Frequency souder and intevthaoe uni a8 shown in the block disgra fig L3 below,

g, L Blook Disgram OF The Computes-Aided-Frequeny Reader,

i} DATA SELECTOR

s unit s responsible for picking the signal and hased on the range selerted by the user

< "

wranstorring the freguency W the sppvopriate divider cirouds,

[
Ll
N

FRECAIENCY DIVIDER

This

12

menivde 13 charged with dividing the sipnal Foqueney from KHz and Mz by an

wproprigte pumber 1 the Hy ranee
L

1) PREQUENCY COUNTER

5.“«

FThe equensy cowter execstes the counting of the frequency of the received signal,

iV INTHRFACE UINIT

This comstats of the mserfeing Imegrated ohips (10 amd conpectors, which |




hepdwnre soetien of the CAFR o the soiiwarg segtion via a PO Fhis uni serves b s

i tandem with cunh

the bardware and software systerns seotions compatible

EaY

othet.

v RERSONAL DOMPUTER

Thiz ix veed hoth as an iyl 8 serpyinn for foguensy THEO ¥ lection gnd als0 8% 80 o

Sisplay il where she nesr visually reads the freguency.

SOFTWARE SECTION

This is actuslly the set of lstruchions W nich coeordingte the entive Hogquensy

pperation writhen Torho O+ language, This st of ingtroctions i also

program. 1 mokes nie o1 S ohiect-orionted PrOgam, which iz g powerful foaturs of the

srring langusge.  The peogiam st can also he spli nto thres subsectior

it input - Cutpul rontine

er interface

i} irraphioal L

fith Wi and Eevboard Routine,

1.2 AIMS AND OBJECTIVES

With the adver

-

wion superhighway the PO has heonme 4 basie building blogk of

el
oy

socity intod tx due to this thar there has been and continues 1o he o need for as many

wser-friendly corsputer basedimded appiimations aml peripheral devices a8

s answer o one of the loonung nee ia, s mndude, which meets the

v

Eugimerrs and Nolotists hoth professional and amaieur The CAFR enablos them 1o accormplish

-
-~

¥
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e
poed
#

ore more task vin thelr POUs0 The poed to leave the rerminals to use 80 frequency ronding




inatrumert ested somewhere sdse has with this design projedt hecoms obsolen

The O AFR i it design hed th o folierwing as part of s als.

(&)

an digits provided by ih

i} Accuracy and Procision: - due 1o

PO e oan gl Bave sohieved betior aoourady @

7

iy Feoponms - the lagk of T-segment displays

T
j3 ?.-,-.,;

oot was dlsplayed on the comprter torminal.

fit} Increase in Range: - An Borease i the rangs of the 81

sal Feguencies 1o be memsured

s the design more versatile, Lasger range ¥ slso doe to the sofrwWare ProgTaITmEng.

PR r

v} Efficient Powsr Consumnption: - In the pent ipheral device. the fact that we did away with

W

i

guite a nwmber of componons found i oan ordinary digital meter, This reduction i

componnis jeads © 8 ProY metinnal decrease in the amount of power Cons st (s

cmkes the CAFR a power officient deviee,

V3 Drrability: - Mormal dightal nstraments make ase of Hght emitting diod

*

Tiguid Crystal Displays (LU ) W hich are vulnerable to filore. The lack of theso things

in the CAFE moakes ¥ more durable.

1.3 LITERATURE REVIEW

requency sapressed in Henz o he mamber of cvcles ot oscillations per unit time, A
frequency of | Herty (2} means shat there s one ovole or escillanion per secnmd. The unit &8

aamed 0 honor of the German Physioist Yeinrioh Rodelf Hertz, who first demonsi rated the nahure

of elctromagnotic wave propagation, K iehorts (kPR thousands of cycles pey seeond, mepaher




(Wb milions of cycles per second and ¢

ety {347 billions of oveles per s
crvploved in desoribing certam hugh frequency phenomena, such a6 radio waves. Hadwo
other tvpes of electromagnetic rdistion may be characterized oither

by their frequensies. The relationship bebween the tregue

s and wavelengths of electromsg
waves s seen o the formula balown

Where § = frequency

_ }g wavelength

(1

Measprement and data processing hardware, which refoy

S OUHIVSHAL

the xb and disseminating |
thus obtaingd 0 proce

e information
i COnrod, «

senrih, system tesis and TEESITSIeNT,
harsdware moy nchede both ndividuat d

hybrid ¢

fevices and assemblies moorporating analog,

digital and
computing {processingy Boilities,

basiz of the ahove

A1 this time, 3 new genoration of moasuroment foromtion system hoas boen doveloped on il

3 g
- hardware offoring the bllowing advaniages

u

RYvey
2
—y S
£ae

capatilities duongh v

cprogranuiing i the conter of measuremen day
POCeRsg,

it} They acquire, store and roduce messorement dale for prosentation of tables, charts,
modeds and the ke

in goneral gases, the ¢

cornpIing {prode

g hardware used I measurersent devicos, aulo

peaRes

Pmeans of porforming
i, gathermg and processing v

This class of

J{??’ a0are

waves and

Chy thelr wavelengihs 0 of

’“ii
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the messrement process from start 1o fuish, inchuding the compuiabon of fingl resu

'-

wieroprocessors hnld special promise in this mespect, AL praseat, mieroprocessors are used in

dith

cvediend Gevebeyyevicertta ey

ar applications e.g. graphios recorders. gonesators. oscilbsonpes, medical nsinumens and
5 IR B v

other msruments operating a8 standealone or part of meamrement wformation sysiom Yiial

componens ke the intertice buses provide 3 proper tie-in baih mside gnd outside a measureraent

3
<

Wepsurement nfnemation systens of the presest age are also Thund I automnDo process conlzods,

momated research and testing, Compoter-Alded Design (CADY, compuier-Aided Manuihciuring

commpnier ek Manuficturing, oo,

7

e

w sofiware osed In measurement svstoms i based on the following principless

b

R
1
4

The measuremerd task on haod & formabzed Lo g st s Jrawn op of guamitios 1o be

measured, ihe dafs presenigtion fowmar s and oriforin are Beowisied for

measuremend data processing or mathermates! eguaions o loghe expressions,

An algorthm s developed oy the measuremen tasi, desipping the sequence of opomiors
for the variouy functional wats of the measwroment svsiem according fo the scope of
nadnre of the raw measurement data, {2}
For micrnonmpuier measurement systom, the kevboand and the mouse serve to seloot the guantity

w0 b weasured; the me

3},2"24&% %‘;x e i
the kevboard are convered by s code mio code words, wiich go 1o the dals bus Acting
aceording io the procedure select source, the microprocessor werpreis the data coming i from

the kevhoard and generates control code words o.g. for & multipleser 1o select the sigral chomel,

s
o b

fo voper thmes, froguency roensuring or reading sirumenis have enploved LEDYs, Tesegmen




Displays LODYs efe which have Dimilations a8 Top arda thely power

1.4 PROJECT OUTLIKE

s of an miredociion and Hlerature

e of the podect, J1 consis

Chapier One ghves 3 broad v

review., These deal with hasic coneepts, sarber veseareh and modudar 1 Gowe of the hordwars, 1 b

i and obiectives, which wore sel out a8 w5 guidelines for design and €0 struction, e alse i this

4]

chapior.
£

Chapier Two deals with hordware ared software design, The ooits of the hardware about 1 i

sumber were treated ndividually and W depil 10 some eRienl The fAmctional routines of the

sofrware prograr three in nomber were joked o and presented.

x Bed

Chapter Thres! Cemsiruetion, Testing and 103 sulta, The bardware and wfiware were constrncted

.

This chopier gives the steps on the process, the tesis and checks carried

o epooded separgiety

ot and the resulis obigined ol gach stage.

Chapter Four: Conclusion, Beoomim sndation, Reforence and Appendix. This Chapler conlans

5

bt Bas heon achieved and the goals met In the ox2 oution of this progect,
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Reconmnendations for more challengimg ard technologially advanced proects W wh greaier case

on the part of all concerned we atse given,  Books and other ma erials consulted are i the

ceterence. Dravings, plotares, eto, are i 1 Appondic,




CHAPTER TWO

DESIGN AND ANALYSIES

This Chapter primarily doals with the two maoer sub-sections of this design project Vi

{2 mndular basis for logas

hardware and soffware sections, Boih subsections are e

e

and case of comprchension.  Each module nder both subsections s anslyzed and any and

e

caloulmtions required are contained herein, The valwes iy the caloulations are a8 approxi

chse 1o those niilized i the project 88 pod

2.1 HARDWARE DESIGHN

of the eouipment nvelving ihe function of the

Tiesipn of the hardware busi

CAFR. Hardware consists of components that can b phyvaically handled,

v

7.1.1 POSWER SUPPLY UNIT

In Migerig, the poswer supp Gied o ihe mains is a 240V S0H sinns oidal voliage akoa alemating

currert. Most electronie components and chouls however vempnng fow direct current vollages of

shout 5-15% T this design therefore, 2 roguinted do. sapply 4 i incorporated.

A Cener-iap 240V rms - 12V-rms stop v doven bansformer de used io bring the mams o
dewn to 12V, The reduced 12V s however it an o, corrent volage, To convert § fom ac o

do it undergnes & proocess knewn a8 RECTIFICATION, This design meorporsios a full brdys

. the

L Gectifier with rating 600 PRY « ook veverse voltape) 84 i used,
Pt . Rae, -




o : UNCYRPURT WRUIE SUUS FE T ooy
& of fnor diodes so thet the first two conduct during the positive hall oyele and the

> half ovele ax shown

oy

R o T SO
visld full wove

rectification, Henge,

suppdy voliage

s = ol volls

L

wob

£33
Lh

& 4

e
e

Sy

e
B

uigted Power

Fig 2.1 Sohematic design Disgram of g Heg

sunply Ln

....w
et

g vohage afier rectifioation sull hus some ripples, which cannot be tolerated by the




process of remeving ihe urearred ripples and pulses, CApRcioTs

FILTRATION st

are wsnlly incorporated b dosigns as 500 dhing cireuits. These capaciiors usod 0 thie design have

o rating of 2200 wl 25V, This is hecause the working voliage of the capueitors shoukd be twise

i

o urwepiated 4.0 power signel

it of the rectifier outpol The output 5 a0 alnost ripypde

rubre OF FRCOy

Wit of the components i this

prvogulated doo velage must e regulated fo 3Y. An 10 ype reguinlon TROS B

comstant do supply. Sinee nao. upply W pitages are ot consian andd the do s

proportional in Mags sirde o the vahs of the ac. supply,  the dao. woltage wil

wariation eanmot he tokerated and henee the need for repuiabon.

r\.

& heat sink s added 1o diffuse any heat goney vated by the regulated 10 duing tsading, as they e
yery heat sersitive. A LE Ty with s power sating ol 4W is used 2w o power Cuiput

DR DA " SRS Wy 1 ¢ 5 4 T4
iwtioasnr from the TEDE regulstor

2.1.2 BEMULTIPLEXER UNMT

A demultiptexer iokes an foput and routos i 1o nme of the seversl output options based on the

o

.~:

input binary address. The other oumipuls &0 beld dnactive o open-cirooited, A pulbup T

ased to assen a weli-detined | togis fovel on shnss Ui,

The demplriplsing oni s sl a3 fhe data sclection module of this design. o the Sarne BONGY a3

shove. the demultiplexing oull, g CMOS HoAype Crand Bilatoral Switeh MO 14066 BOP b

Wi word as it comtrol signal. This & uselfil as ooy range 5 i He, BEHe aw Wz, The Cuad

o st three terminals whilst the thivd is the conirol

Bitareral Switch has four (43 iernal swite

sorpringl. Al the signal ping are aciive high, The throe bit binwry word are des

cpitionrt b LSE and X i3 the most significan: bi hARE,

Tabie 7.1 below shows the pls, thely desipnations and e corresponding FRREes
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Wiz 0 i o

Fapd
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From the fable above, g sipnal 13D at the control pins will rouwe the gt 1o the output pip for the

Sigrads of 010 and 001 & e control pins will roule the corresponding npul 1o the

sottvely, Figure 0.3 bolow shoss ihe wornal strocture of the

pins for kHz and MHz rango ros

dns-deruitiploxing unit

%ﬁ@

INPLIT & (I

o
o E}’c

Wikhp by ¥

it Tatetet

¥ fo

S
éﬁﬁww

Fig, 7.3 Nehemotle Ueslpn Diagram of the £

LA FREGUENCY DIVIDER MODULE

The ratio of mpal fequency 10 the outpa fequeney of & counter is calfed e modulo. Mow

gro. For this desipgn, the divider

B30% and o T4LEEA

o
&

segrment of the 193 and 167 will divide #s lnput frequeney by 1024, This Is the closest to 1800

sueney is i the megaberiz vange b

which @ required 1o divide from kHzio He Wihe &

it passes through booh sepmmerss and s thus divided through 1024 % 1024 tmes. Vs effowyively




R

Ceomeents o Mz e Hzo Therefore, the cwpnt of the Begueney divider module s Inthe Hz

raTge.

INPUT ® L

Yy
Rk
5
£,
Ty

LOUTEUT

Fig 2.4 Schematic Diag

4
%
Fod
&
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PO EEE
Fw ol QUITELT
§ wd §5 Gfgw
4L g oo
4% (el
BN TR LI e
EHE LMD e

Fig 2.8 Sohematio Diagrom of the 4-bit Binary counter

b

The 7404 NOT gare was Incorporaied to corvert the clock opuw of the PALE163 from a brading

sdge trigpered to a wating odpe tiggored fnput. The pins that are not used ave laboled WO 18

n cormerisd,




w oatpad of 2000 s ghven by detininon,
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When the 7415 3

Y g i
{8 14

1o signal 81 ouiput {

LT e “M,:é’zg %‘:}i}:
{r CBET elals St

H
%

> by definitinn

% W ‘i.ﬂ

e 5 ourp will be

& 14 signal input will be divided by 1724,

§

1

et

76 Sehernatic Design

Tragram of the divide by 1024 mprdule,




Fooread frepuency in the MH2 range, we inporponue another module of the fgure 2.6 n

cascade with cach ather. We will have;

EEETE

H

E.},’,"‘«\ﬁ

{EEEE T
B e a0 ® 11 p;_ oS

O

TR IR
TRLAEG

& N ¢
romy LT k3 % TSSO ol BT o
PPy o 5,}{: i X i8R ;ﬁ‘i& 3«—«?

ey S

Faz 2.7 Schomatle Desion Disgram of the divide by 1024 5 1024 Module

204 MORNOSTABLE MULTIVIBRATOR

Z
3

A 555 thmer was used to generate a fve-sevond pulse. T gives an output only edhen

a high to low iy wyn. The window pulse was gongrated by connecting ¢ COMRONeRLS

ot of rosistors amd capacHors mround B o obtaln e gorusl Sesecond window,

o

waswrerent read will be the number of ovoles i 5 seconds 10 obialn Beguency by number of

gyvelns per second, the software s wplememted. The formuls to obtain values of the surrounding

& oomponents i as follows:
T = t R

Where T = 5 seconds



B
aan
pree

oo
o
fme,

*y

Drue 1o availebibity constramis, we had fo s 30 b and 1,93

H

b oeonnected o series 1o

395k, This is bowever still below the valie required and wouold aot ghve a p

b

chimin ampyosimsiely 3 seeonds, a wbmmer resistor with value range of O10R was

]
-
O
bt
X
ooy

moorporated 10 give a odal range of 4095 - S0.85k The trummer was sot 1o ghve a

T TN D I S PO MR ST TR TP Sy
resisianes vahue of 43 5% across the 3 resisiors,

o

Figore 2.8 below shows the internal structurs and schematic diagram of the NE 3

and poriphoral componenis.

£

Mode th B oss P30 R

g SRITPUT TO NAMD GRTE

L SEE
fanm won
IRUT et drey o7g
GUT  THR)

v

fig 2.8 Muonostable Multvibraior




LS BB WORD COUNTING UNIT 7415383

v e the DAFR emploves g wolow power Sohottky dusl 4ebit binary

counter ne. i uses 1L, To 0l the design roquirements we convert the 10 fom 4.0 10 &hit

v iapping the outpet Gom pin & Le. 10D o

9‘«\)
[anery

1 1o pin 13 the seeond clook put. The clear plis
FOLE and 2CLE are compected 1o the paralled port through & bulley 1o be cleared and wcleared

by the sofbware program as needed.

A

§¢;
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i
55
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- g DUTRUT
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BROOER
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-

L
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LT s ;
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Pig 2.6 Schematic Diongram OFth i

Word Counting Lini

218 TRANSPARENT DRLATOH 7415373

The transparent D-larch s o TTL low power Schothy octal Jeatate 10 I serves as the load o
the 393, I transfors the npuw Brom the counter o the O ouiput only when the enable G inpal
gl The G inpot is stvabed by the software. The logie stale present in the Input just betore the

grabie poos low will be hached to the outpel. The ouipul comtrnd B8 grounded fow singe It i
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Fig 2.7 A Schermati Disgram 9 The D-Laich

Iy
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207 MULTIPLEXER UNIT 74151587

The multiplerer unit i an 10 TTL low power Schotthy Dnmd 2 foput waltiplexer non-invert

This b an 8- nput fom the lach and 2 4-hit cwpot to the boffer, The ansbie pin O & active

fow Lo ondy when # s low will the inpod be sent on o the outpag pins.

Hevee, the output pin O s grounded. Mince the output s debifs we have the inp S-bits, spli nto

»

A & B Lo the higher and lower aibbles of 4-bits cach, Bach nibble can bo output by sirobing

swiich over pin 1 (the A/ sigual ping bigh ond low, A low stvobe ot the pin gives the signal A
with the input A going to the ot Y1 asthe lower nibdde. A high strobo {13) allows the nput B
to go through and come o as the output Y2, Lo the bigher nibble. A 7415157 wasised doe

the fact thet the paraliel port conpestor available hasx an wpul of & pins ondy, The software will

apply an O operation w mergs the lower and higher nibbles (0 obtaln the origing! &0t WORD,
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Figure 2.8 Schemwtic Diagram Of The 7405157 Multiplexer,

Z.LE BUFFER

A butler & ay intormediste reposiiory of data - o reserved portion of mwemory in which daig i

semporanty held pending an opportunity o complete s transter o or Fom o siorage device or

“

another lecation in memory, Bome deviees, such as printers or the adoaplors supporiing them,

commondy have thelr own buffers

For this design 2 onits of T4LE367 were used as bullers, The T4LE367 ixan H0VTTL ow power

achotiky hexadecivwd buffer. The bafler gole as g bus driver with g poneinvg

The input from the multiplerer v seni o the output, wigch is the paraliel port of the 0P in
cxactly the same format in which 3 was reogived. 10 alse transtors the dota signals to oporats
different componenis fom the sofiware vie the paralle! povt of the buffer. During both operations
. prforms two operations namehy;
i} ROURCE OPERATION: - the currendt from the dovice Lo, the multiplerer 18 oo low,
the builer oreases 810 a level useable by the UPLF Loy, it somrees or raises the currey

during mvterfacing o an adeguate vl




SINK OPERATION: In this case, the ved from the  peripheral

components Mgy be 50 high as to be damoging or ncompatible with the comant 0

saake ¥ compatible with the PO requirements and specifications,
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Figure 2.9 A Schematic Diagram OF The 7405 367 Builer,

218 LIGHT EMITTING DIODE (LED) DIRPLAY

in LEDYs. g volinge apphed 1o the semiconducior fonction rosults in the eraission of lght energy,

o)

LEIYs ave used monumerical displays such g3 those on olectronde digitad watches and pocket

caloulgiors,

in this design, the mworporated LEIYs serve as g wanual output indicator from the bufler, 4

LEDYs wore conneoted 1o the oviput pins of the bufler. They basically count he output of the

buaffor geing the frst 4 bits as the 4 keast significant bits Lo the lower nibble and the next four as

3

the 4 most signiticant bits or the hgher sibdde. It also serves as o ironble-shoothnyg puide as oven

o the dmterfacing 8 carried out, one can determaing the ontpul Hoguency of the hardware

bty
section. The 4 LEIYs v use are takien o grovnd through individual resistors provent large current

k3

whish oy damage the LEDYs,
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LI OPL PARALLEL PORT

To derizes between the hardevare and the Contral Processing Unit we used » parslie

CPU recogpizes and accesses B8 various nput and owput povts using 2 unigee address code. For

B

x-.-<
L

the parallel printer port the addr 5 froon 3TEE - 3TFHL B has 25 pins and whach can be

divided fnto 3 types Lol the stasas, outpod and contrnd ports, ]

we usy only

the putput and seios i our design,

The ouipa has adibress of 3BOH or 378 or 2788 with decimal cgplvalont 980,888 or 632,

~y

Status port address i 38 DH, 3798 or 278H or 937,889 and 639

”y

i decimal. Figure 2 {a) (b
and {0y below dhstrate the port addresses and pin numbers and the manney In which signels are

arrpnged i register ke forma

PORT ADDRESS

L
i
s»o‘):
P

7 6

Pl PinR Bin7 i Piné Pind Pind P Pin2

Bit7 Bits Bis Bird4 Bus Bu2 Bitl




PORT ADDRES

¥
b

Hey Prec e

-

& 4 4 3 201D

W = 957

Pinlt i Pmin Pinl? ‘?*in 3 Pin¥ Moty i%’évi:?‘{j“

3T = HEY

Busy | Acknowledge | Out of | Select | Error Mot used
‘paper

Hex e y & 3 4 3 , Z ] {

z

FiA o HOE Mot ased Pinl?  Pipls Pinid Pl

WE e 890 v B et S PoeT ST
, Mot used N tnitialize | Aulo Strobe

ZIA w63 selecied hineleed

2111 PRINCIPLE OF OPERATION OF THE HARDWARE UNIT

The guad bilatersd switeh recelves the foquency to be mpesured. The sddress of the chanpel o

e nsed bx determined by the bingry word X, Xp, 20 which i controlled by the sser, Assunung o

-

frequency inthe Mz range & applied the address 001 is activated in the X, Xo | Xeoand s passed

on gnd the Mz chamnel 3 opened. The fregueney s passed o the fivst set of frequongy

dividers made up of one 7405 393 and one 74 L8 163, The 741K 393 divides by £ Le 2306 and

~d

2
preg

18163 by o= 4. The whols divider section therefore divides & through by 1024 Hoving

bee divided by 1024, the Fregoency s passed 1o another divider macdude 1o be further divaded Iy




reaull s passed through KOR gates at gach dividing siage 10 avold

A1)

w\.
=
o

1Y o the Heorange, T

el

DRESIDE D > than one output ot 3 1ne 48 this can short clrout the sy

The divided froguency result is passed 1o the counter vig w MAMLY gate, which aleo recpives the B

second window pulse iriggered by the S35-thmer cireuit,  This opens the MAMD gate and the

frequensy result s alfowesd through for 5 5o snds. The counter recsives the frpguency and pas

i oon de the latch and further on o the multiphser From e wliiplener, ¥ s passed on i

D vin the parallel port

4

through the batler @ the {OPL

the conversion amd displays the resull

=

Phe software progran: 4oes |

12 SOFTWARE DESIGN

The design of the sofbesre progran W0 drive the hardware can be divided drgo threp

different parts, The user feracts with the graphics he sees on the Lompuler rooritor using the

mouse and keyboard,

) 1O
| THROUGH
! PARALLEL
PORT

Lisgr Wouse amd
keyboard

Fig. 2.1.1 Imeraction Belwes The Programming Sectinn Aund The L

331 GRAPHICAL USER INTERFACK

the soress design, we declared a Chrichiset with data members toplefl, Caption. Border Sivie

Foyr

RBockenler, Height Width, Foreoiior and State. 1t has 4 constructors and i destructor and bhas

SR




s

member functions Draw O, within (O and Mouse Bvert 0 Gulnbiec! has 3 subolasses; Buton.

Window and Label oo evable object orfonted progranuning which B 8 fenture of (o,

’ e

Rangewindow, 2 sobelass of window subolass takes care of the clinking of the Hz, K and Mz

and the DHgttal and Diad Butione,

The first soreen i8 o WELUOME soreen B0Boved by the MEMU and fnelly the CAPR soreen.

The soreen i seen i picture of the appendix,

22,2 MIOURE AND REYBOARD ROUTINE

5

The first thing 1o do was declare the mouseolss and the following deia members UNION BEQS,
Mouse Mansger Lefl and Bighy. [ has 1 comstructor and | destrucior. The member funciions
mohde Register ¢ 03 hade {3, show (3 and Bvem {3 REGE UNION had o oand out s

oo owas weed to sel Bamotion mombers for mterrupt rontine by return s the mouse

baiton stains and ox and dy returss the ¥ and v coordingie of the mouse pointer.

223 IMPUT AND OUTPUT ROUTINE

Input and Cusmn rooting Involves the enabding of the 1%, recerving data by use of address

saraliel port. The sdiress, which controls the [s from the parallel pory, ds 178H while for the

dota reception wnit the addvess B 379RL Pins 150 13, 17 and 10 sorve s npuwt pins while

4,5 855 8 and 7 are contred pins,

The graphics and mouse routine was saved g8 Gulh It s ineloded as » prepeveesor divective in s

good feature of v known as information binding.  Instasces of Window Label Button and

-

wonse will be declared before the maimn fonction,  The graphios fanction will be Jdeclared and

b

miiatized befre the mam fanction and then called at the mabn finctinn,




CHAPTER THREE

CONSTRUCTION, TESTING AND RESULTS

In the construction of the computer aided equency 12 cader (CAFRY a1 each siage, the desi

spevifications of each Ccomponent Werg followed ey

v, eyeept in cases of now-avaiability

components, Such cases made shght changes in design specifications evilable. As the project i

sofrwary driven one, testing and results revrived both in sofiware angd hardware aress oof the

proect,

Liapdware construction includes a prototype on the emporery o cation of the breadboard and then

proper comstraction of the pompleted de v the vere bosrd, Tesing was carried ol a1 both

stages and results talen and apalyzed to ensuy they were within design error range.

Sodrware while nod volving consing ction cortated & manher of debugging and 1050 THD SOQUERUCS

before it owas found to be error fee. The constants, varebles, funetions 2l 10 b prued wwere

sified hefore progranuning using turbo 7 languags,

3.1 HARDWARE CONRTRUCTION, TESTIN {; AMD RESULT

The construction Haelf s the connoction of the Aifferent components secording o the dusigr was
dome el on s breadboard, Testing st resut taking was of the sain civoul was done on the

mreadhoard and later on the vero board afler transters,
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3240y Blter capaciior output,

sehenmtic Jagram of power supnly
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217 HARDWARE ON BREADBOARD

Construction included layvout and moonting of 1Cs, deorate components and conducting jumper
wes on the readboard. This is merely a prototype honper, which allows e aliorations, g3 the
copmoctions gro not pormanens. Threo nierdocked breadboards were interlocked and weed a8 8

e

stngle unih, The hmper wires which we emploved wore ased in sccordmce with eolorcods Lo

o using RED. Megative or groundsd BLACK and white and blue for connovting

s of HO'w o one gnother, Ploture in the appendin shows greater detatl

o




A frequency generatny for tosting was also mounied on the hreadboard for case of sccossibility
due 1o constant wse. The frequeney genoralor COMPOnNONEs Ae 45 fndiews ME 555 dmey trimaner

28

& freguency range of SkHz o Pakide.

gr, 1 E 50V capachior and 2 108 eaitor.

s

3 tiontes power oulpul.

Faali-up resistors ware Consiyud tead by mnuniing ¢ A resisior froun Yoo 10 a condunting sk and gt

down from ground o all s 1o profect thom From transiens end splices which ovowr whes

reti - freguencies.

ny R rang

¢ TASRY and 74165 S along with jumper wires and yd i

v eapacitors mouned

o

freguency divider roodules The reguived S-second pulse window was penergied by a 355 timer,

aeuracy neing o stopwaich and greas LET, which was set o Hght up duning

@

EEY thus gave an approximately 3 ¢ second duration light,
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The hilgteral switch angd exchusive OR (KOR) gates wore onne viod io the frequency divider
coction, The output of the divider and 3 second generating thner GUIPUL WOTS CODBLG cted o the

The red LED ar the MAML

MIY gate ouipul dioptes froguency division s faking place.

The MAMLY pale oulpil WIs COonROUe g 1o the counder 7439% and an LED comned ted 1o ihe

Lackest signifionnt Tht (LSE) down through the Most Significant P (WISEY for testing and # W

53 o

Svund thas the £ and OFF states differ fov the difforent signals phis. The multiplexer and by

were moamted and fes Sy ETY s were commented ot the output of the bapffer and then o
the paraliel post as shown i she sohemaie.  Pulling all sctive high devices high amd vice vorsa

then teated the whole clroult




1.1.3 HARDWARE ON VERG BOARD

At Bie the bregdboard but o permanent favout of resistors, capaziors and 1 sockets on the

peulried side. Al soldering was dong on the ponduciing side using trans sfarmer wires, The XOR

~ o

owireh amd freguency dividers wers soldered 10 a 9 < 6 om Yero board

o

I3 gate, counter and 355 thmer went on 2 14 % Hom Vero

hogrd,  The protective capaciors werd soldered divectly 1o the Yoo and ground tun wnals of the

i

b

1 snckets, 10 sockets were used 1o prevent dmmage © of 10y due io heat during solloring.

hia

role i use of the sockets, Donthuity was o hecked using o digital

s imeter.

s speed and also for bouble shooting. The

& soldering map was drawn oy use 8% a0 gid 1o mere

following are aome sollering HreTaunons,

i Al evcess soldering was removed

it} A1 aolder bridues {pleces of solder Lrossing COPRED HANES) fnprped were broken using the
soldering won,

i) 431 pommentions were made shany wtend of dull

4%
PR, P

) Cope weas takan 1O enlurg smooth puddles were formed rather than a round ball

3,2 RESULTS

Frogn the Tequenty goneratorn, the oulpmi g cneraied by adinsting 4 ihe srimer resistor s 300 ki

{vorput wilh be = 5.4




The § seconds pulse was triggered and an output of 1031 was read fow the LED s, The A/B

P

sipmiad pin of the multiplexer was pulled high 1o got an outpan B patorn of G001,

The 7 nibbles of 4 bis wore then jomed 1ogother to orm a bwvite of 6 bite BEH

e
34
O

Pl

b Hrwhieh is oyveles /

Preguongy = 27

Tor comvprt o BHz we maltiply

Freguenwy =

Original foput s 5063z

Crutput gt LED = 55796

Forror B804 - B 06

i MLC{Z"Z""’ CErY

The above percentage srror i stifl well within the approvel Hinits for cxperimental errer. Samilar

tests in the Hr and kiz range gave rosdh, which were also satisfartory,




23 SOFTWARE ENCODING, TESTING AND RESULTS

The Sowchart of the graphical user interface {0l and the npot/outma routine 5 shown faures

3.4 and 3.5 below,
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The encoding of the programme foliows the saguence of the Bowrchars o the figures,  The

prograyne, which services as 1 he device driver written in Turbe O ver LO0L 18 writien below

it makes use of the obdent oriculed-programming featuwre of 107

H

LComphving and Bolung the source ood

£ o the object code fested the wogram, No error was
enceunterad gnd the murbers of warnings given were munbmal {73 Rusning of the oliect code

viehted vero ron-time errors and the oulput on the compuier monlior was 0 H, Appendix b s

prture of the sulp on the soreen.

32 HARDWARE - CPU INTERFACING
The mele o male paralie!l Deconvertor was comneted to ihe parallel post of the UPU and the

paratled part of the CAFRL The two systens were powered on and the device driver O4 i the

P wigs run o display the sovesn of the CAFR, The CAFR probe was then comnectnd 1o the

freguensy generainr, To test i, the DIGITAL and ks ranges wore clicked dong with the BEAD

.
12
-~
Tl
s
‘-
%

pos
4
:
Py
it
el
£
&
&

o
\e
34
jonc]

wutton, On choling READ, the 4 LEDY s stayt blinking and when the counting 1

bed

dispdays the frequeney value road,

b aotusd test the digial mulioeter measwred the gonevated froguency as 755k

v

CAFE vend 7528 kHx froro both LED and PO seroen, The margin of ereor 38 85 can be seen and

p2

caloutatod very fow.
%

3% COMNTRUCTION OF CARING

R

The entire ciroull svstorn was housed in g owooden casing By oprotaciion

comstrucied from A7 wood and phewond, Tools used incloade dnlling machine, eloctronic jigsaw,

shane, fles measuring tape elo. malovials emploved wwinde araldlte, wond glue (ehite) putty,

sandpaper etg. : phvwood mekes up the wop section while the Vo inch wood was used for the

base with dimensions shows i fgores 30 The super ghee beld the plywond in place betors

sppiving wood gloe, Jnwn holes were drilled into the plvwood wisle Saun boles were drilled mio




-

she base of the ¥ inch wood

wr b0 heal

R P T s At AL T [ 3
w tor ventintion thus pvol

¢ damy

s 14

The casing W

a3 heat s dissipated quickly through the ho




CHAPTER FOUR
COMCLUSION

The design and cOmBUGCLND of 3 Computer-Aided Frognency Reader sournds and ynay 0 TENY

B

i an asy fask Thin however 38 wi fmmnd was not the Cese The procoiy averd notion

3
i

g

i macp the eXeoubon wWas

shar technolopical advancement, availability of compondnis

dashed when the projot COImmENS ced, This was due to fack of nenrinal vahues of the componenis

The rtatlers of these coOMmpUBents Ao were Frond 0 mo ¢ or oo knowledge of

she nonnngd vabes of thess coTRODents o and when they are the problem of

5 yrodifieations.

i wihinh could be used inthe s lead 1o delay and

oial consiraint Bub a8 enginests i the

e stpdends, we alsn fau e the mevitabie crunch of

maling, we applied o ingeruity and made “udiclous use of what we b oad to get whal we

we, with a rensouatie degree of eCOnOMYy and efficiency, e aims outhined earlier were

&-.v

Therel

gotdeved & ¢ frequensy oan be readd on the compuier

cermana of bravded systonm such A < the IRM, DELL. COMPAL st thedr pompatibles.

{8

4.3 %%’i%i(?{}?ﬁ%?«z"iEN%.%A'ET%{}?%
fenpdents were Hmiled 1HOS 10

Py to high eost of components, and the

- andd oiher B

Gl oL 14 B FRCONETED nded thal the

gotive parts i fling fingd venr projects ke ihis,
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