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A BSTRA,Cr 

'The singk {rlr)~t significant devdopmem in digital system design in recent y<:ars 

has beer! the microprocessor, a central processing unit integrated on single chip of silicon, 

The processing povv'er and o.::onomics of the mic{uproeessor h:IV~; ha,d a tn::mendoHs 

This project lS about the nl1C{OprOeeSS{)L Hs related integrated circuit The 

1 ' GeV1CeS, con~ideratlons and 

soihvJre concepts in an ekrnenuny, systematic, and integrated H~shion and to build upon 

The interconnection of these components ta};,cs into i'leCount the nature and tim,ing of the 

\ficrocompu!er system is divided iJltO two areas of concern: 
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INl'HOlHJCTION AND 11TERAIlJRE REVIEW 

This century v.liwesseJ great invcntions of rnan re~ulting into an age "vhere the 

computer is iniiltrating all aspects of nul' v'forking live::; VVt; nre ac:custrJlnt~d to its 

the books keeping and commwl~cation thnctkms of most orga.nizations and 

compames 

rapidly hecomin,g indispensabk. for rnam.diicturing cspeciaIly" in this era, w'hcre 

the task of rrmnuaJ!y evaluating conrplici'l.kd system of interrelated (l.div1ti.CS is 

additiom:J activities ';)fere added to this list These include controlling 5y~tcms 

Tht~ age kmg inventory control fillidion Uin no',v he monitored constantly hy !l. 

parallel Opt) port 

''Che micro ;;;omputerbased, 14~pins digit<ll Ie tcster,lsinevitah!c in the world u{ 

industria!iustrumentatiuH and rdii'l.bility nHmitg{~metU, digital integrated circuit 







:to CfRCtJIT1Vlrrn01}OLOGY ANn HA.lUJ\VARFS 

The rniJ.:Tocowputer based 14~pins digital iC lester (iHBOIT-14) is a peripheral hardvi<'lIt; 

conneded to the parallel port of an nn<:f com.p<'ltibk PC 

analyses it Of eVtm comro! the eXlernal han.:h .. v<irt~, in this C<ise the jo~~ic probe unit (LPf..f). ... . ~.. '.' {. 

t~iIf:(;ted by sending control signal on to the computer's control line" which is generated by 

meant to H~st arc digital res 

(n TheR~.3ad!Wrik unit 

Ui) The probe unit 

Which are wired bklinxtionaHv to themimocompukC as could be seen in figure 2.0 
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colb;;wr outfer. 

ex.acdy one cycle of tbe dock and a ::>pfeifkd UipHop is avaibbk n.)r this operation 

The fH.Hput after a clock pulse equab ttw input bcfbre lh{~ pulse. !nfigure 2. (} .arc sho\:vn 

complernent Q of the output. A D Hip··tlop can he; Inade hom a JK m~'Hlop hy 

periodic pulses an~ applied to the ,;;lock input. the outptH is that ofth~.:.: input delayed by 

om~ dock pulse ;\::; in bdovv: 
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2-2 DECODER 
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::;igrwlsk}f regulating the fkn.v of dmu. A strohe pulse i-l"mn the PLe or compukr transkrs 

puwJld data inter the prinkr's internal mernory bufE;r. The ;Kknowkxlge and busy signals 

are used 1(;[ handshaking Hw data. 

/ ................... ~.~~~~ ~ -~-.-......................... ~~~~ ... ~... ~' ... 

L • • • • • • • • • • .. • i .............. : 
---_................................... .. ....................................................... ) 
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fig 2.3 port ~'iew back t>fil computer 

The paralIc! port on mostmrvl comp.mibl<.: starts \viU) ID oftJ378 HEX There are up to 

three ports on it, the data pon, l.he statu~; port and the control porLThe starting addn.:;::;s b 

used hw the data port and the next address is used h}f the si,(JXU$ port and then foHn\ved by 

the control port 

,t\ brcakdnvm oft11e parallel pnd pin out is given in the table below. 

T4RLE 2vO PINS ANJ)FVNCT10N5/ OF :TIlE P··~RALLEL PORT1Nl'ERF4fX 

CONNECTOR. 

Pin number 1',Jarne 1 npuflo utput 

STROBE ()utput 

2-9 O/, .. T/\ 0 .. DATA 7 Output 

10 ACf<.NO\VI.El:XJt: fnput 

1 1 Input 

1:2 PAPER END Input 

I ' .) SELECT· Input 

14 ALTO FEED Xl (krtput 

ERROR Input 

16 INlT Output 

SELFCTfN Output 

SIGNAL GROUND 
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2,4 THE '~~CHOCO'·!FUT·LR Bl;S STRucrURF 

1.4 



dC\'iccs in the system An exampk is the Rcad/\Vrite !.:ontrol line \vhich selects 

on the datI bus or a read operatiou\vhere the CPU is inputting data fhm1 thc dal:l 

nus. 

generated Ii-orn the NEPA main;~ of oeHvccn 2201240V :\C through the tbllowing 

processes. 

(i) St<.'::pping dO\YH th:;~ 220/240\/ AC to 9\1 At: \yith a trans!{ynner. 

Conv<.'::rslnH of tbe lower AC to DC using fuB wave n.'ctification, 

(iii) Fiherin0smonthcnifH.! ofth<.':: DC nutl.H.H rbp.le. ........../ " 

(Iv) Stabilizing the DC outptH using 7805 Ie r\..~gulat()L 

Power display LED. 

The implemented power supply circuit is shovm tw !O\V , 

G···w ............. . 

t 
; ... ~~~ ................. >-
( ?)j >:"'/, '" l: v::?- (:- '\ ~<.:.. o .0 ""y,' 

}~ r .. -:..... ~N .. 400! 

~ 

1 
--- .. ····---·r ----- ..... ----(") ··L.~ ';/ 

!l ...... _+ ............... «-:0;. ................ . 

........ ~ ...... - ... ~" . ..... _-- ................ _-_ .. -, .. .$.-' ... -----

Fig 2.4 POWER SUPPLY UNIT 
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CH.i\JYfER THRl~E 

3.0 CONSTRUCTION PROCEDURE 

br0adhoanl 

This W~l.s done in modules proce~.'ding limn nne n1uduk to another afkr due 

testing. The rnodu!es arc 

.. The p()\ver supply unil (PS'V) 

.. The pm!:w circuit 

The construction ,;<las then carried out on d. verobrn'lrd,. using the: tb!kw,:ing 

{if The verObOi'ird 'vvas pbnm~d imo layout to avoid dmHsy a.rra.ng.~.zrnent and 

( ii) 

th:.: veroboanL 

(1',') A digital nmlt1rnder \vas tl-;.en w.:;ed k> ensure tbat proper contact and continuity is 

3.1 TOOLS USED 

The US(; of instruments such as soldering iron, sokiering lead, sw:keL breadboard, 

zHllDIT-!4. 



3.2.1 j\IODL OF OPERA T10N 

nK.'ntJO!1!;::d \vere gottenliorn an 8-hit add.re~sable latch, open colb;.:tor bufk:r \,,601 

The mode of operation IS I.me ofthe two conditions either <1 RE·.JlJ or a f·fNllE 

dk'ctd on to the control bus thwugh tirning. signal generated by the softv.:are into 

the input lines oflhe 2-toA tines decoder to sekct the individual control Ene 

\vhich in tum enables the appropriate hh>ck \I.) READ from or H'RITE on trL The 

truth table ff,Jr the MBD!T- 14 is shmvn bdo'vv. 

Control Input Operation 

E A B 

X X .,~. • l !ll" • 
L.sIsatw:: <1.!. (lll.x:Ks 

" \j 0 WRrTFA 

(') 
,~ \VIUTE B 

() RLADA 

READB 

From the table ab{i"vc ifthe condition COOO} is dl.:::hicved any data on the COlnputcr's dala 

busi~;writtcn to the addressabkbu.:::h (74373) bb,ckd A which is cnupkd direcdy to an 

open collector buff0f (/417), th;::nJ."lY \vriting to the first halfo1' the Ie under 

investi\lation. The condition {OOD abo, enahks a write to the sec!.md ha!fofthe IC. ". ~ 

Conditions (0 !O) Hnd {Ol !) enables the computer to read f1·o:m both block A ;;;nd B n f the 

me$sage is displayed tl.) tell whether the Ie' is good or bad 



"Tbe step by step connection tlJr the AfEDIT-i4 probe is shown belo\x. 

Step 1 connect the /}flJDlr-"J4 to the cOJnputer via tbe para lid port 

Step 2 connect the AfRf)lT~14 to its po\ver source and S\.vi1ch on 

test the state o-(tl1<:.' digit:'-11 rc. 

3.2.2 SOFTWARE 

Thr-sl.3 are the instrHction prograD.1S that enable the hard'Nare to lundim, in other 

that send signals to hard\.van: cornponents to lx'have in certain rmmnr-rs. 

In thi;;.: project the l.1.!Hction of the sotlwafC is to rC;Hj or \-vrhe to either the logic 

pro!:)(~ unit interfl1ce Of the Systl.311'! unit. it also check dw status of the digital lC 

voltage and then report the status to '<In output device i.e. the monitor. 

low - level capability, it is a stnlcturt'd programming language v¥ilh ol~ieC( 

\\/itb recent development It has been upgraded to \vhm \\-'(; k110\'</ as C'-' builder-

C 'v\'JS first i.nvented in 1980 by BjanK' Straustrop a Bell laboratory in :Murray 

nK~ior revisions one in 1995 <Ind the other in (;ady and law 90's, C H huikkr is 

device driver;;.:. It is very good due to its machine lallguage cOlnpatihHity, The 

~;orf.\varc in this pruject has heen made to l)e user friendly and Hlf;use enabled. 

19 



3.3 TESTiNG 

'/ .,1·) ... • 
,··L'.-:' 

STA.TUS 

(iOOD 

BAD 

BAD 

(iOOr) 

GOOD 

GOO[} 

(:;OOD 

GOOD 

GOOD 

REPORT 

;·~d . .L l!() PINS ()K 

/\LL UO pr>'lS OK 

ALL 110 PF<S 0[( 
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3.5 DISCllSSION OF REsnLL 

agr~eabh: values. Th: truth tabk ofth~~ fen (0) ksted ICs are provided bdo\v. 

7400 
, .. ' ................... ' .. ~~~-~-~~ 
i 
I Inputs Output 
L, ...... ~,~-~.....f......~-~-.............{ 
j j.\ B 

o 0 
o .1 
1 0 

I .< 

" :.; 1 1 

7404 
~~rr ___________________________ • _. _'1 ___ ----------. -------. --_ •• -_ ••• 

Input I Output 
----.................. - ...................................... -f ...................................................................... .. 
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f : 

1 0 [ 
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f 1 : 
! 1 
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o 

7416 
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! : 
I n 1 
! ~ i 

! 1. j 1 
L. ................................. .L ............................... _ .. 

7432 

7402 
,.......-----.....,--.--.... --.................... ~-

, 

o 
1 
1 

I npu ts (;,·tT'-'· : v.~ ur;t..J :., 1 

1 

7408 

: Inputs Out.ptd; 
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o 
1. 
o 
1 

o 
o 

7486 

Inputs j Outpt,t; 
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7474 
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o 
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CHAPTER FOLR 

4.0 CONCLl:SION ANn RECOMl\lENOAT10N 

.:t 1 CONCLUSION 

This project could he put to usc i.n high pmsptx;ts areas as pn}(:css control, 

4,2 REC01VfMENOAT10N 

!evd, and :';eeingits beautiJul prf)Spects, ! hereb:·{ r(;cornrnend to the dCp:1ILmeHL 

projects like thi:~ and further :';clh::x;pose it to the outsidc '\Norldin order to fllltll 
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