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ABSTRACT 

lhf locai llldlurry ... J!tN ftOllt I'" ,.",."uclwd IIWKC'lilt'" ~,. dw ID rlw _urnu In 

wbor ,bib DNi "",maliry, '0 ,I ""'" b .... jldallo ..... NC DNi CNC machmu in ~I''''' 

Imos, '" spi/f of t1w IN/lfhM <tit!JI, INp _",If'_ (:0>1 " nil 1M h'gh rOJI of ,til. Nm. 

no. pr'U'~1 _to,,,.,. '" ilfWlflgol"'l ,Iw ~llty of a«omp/uhI"IJ rhI dml" of dllclToctJl 

1'-.1, 11_</" , _~o.. r""'f(E¥' ... _ u_.,. 
1, ""I/,N,,_!"f$ """'- _II_~' C __ 
J, Ra ___ , __ E.$I 0. . _II_C ..... 



limp/icilY if both tIN CONrOIlinr c,,""'u and .. """"",or f"'Jrr""" A """p",m,"" 

_rICIJI ,.",..1.>, -.... COII8d qu_; btzo«I"'''PI~' _ . Iwu hut> b~11r no. 
<.'C"htJI qs_,. Is l40d to """"",,, /'p'", _ ~ ... ""-fIt" ","",I pultJltd _ 

14 ... ~1fIiIy ~,prcrrwtI n.. aim 1$ '" 1Idt_" Iq.; _'. «1IIY '" coru/noCl _ 

N!q '" .... _"' . CG8p>l1 .... d t:<lII/1'r1I qz .... pd'Jot ,,.. _. i<Iz< arJ er<JU41ith "' .. 

/DIM. n.. . _'" I$jco<>td '" H """cio"'! ,"" JU/r<d <te"""C}'. -...._""" __ 
lIN_mIw:boo~"'_""q>It~. 

1. INTRODUCTION 

1I......,1ly 1$ InoM. ~_rfl_-". &a:tiol bt.o$Otd 1000,d. 1i>mo1 polkWs 

jUdo "reductl<Jo .fiq>o<ula '"_ "'" 1oco.I .... k« cd 1cK,11imiI<d .<fu.ams JUnod ,. 

iliff.. ~ .. IlK low pro:" of tIIc IoiP qua!iry Dportc<l pfO<fu.eos. AdvlOlctd <ou.""'5 

poodllCU mowed , ""' POlen.ial 10 bell _or dc>ocIo9 .. , COUOII. ..... prodo<:ts, 

"rpnoio.aIy . ... i:IOJ:y '" both qutlity ..". ]tric:c "", obo ill ' ... •• .... 1 /Oo=OIo"u <Iire<t 

.-.II roo III .... ~ __ <levd<Jpma """,,1Iieo ...twmes ... odIet _ ...me&. 

is foolIMIlO be II Ibo b.1 of l>lcipulaliaS IOId aoa ..... lIIKb"'" ,00II; 

The .. douInoi ~ ia daodop ... COWIOOO ..... 10 be • dlr.c, ,,0>01, for _ bYmJ • 

,",*,1 -"-' 'DOlo ok.., ... d ploolu<tiOl. pluls. SIOI'" bIIpon"" 011 • ..c.bt., ...... is o 

eotlI\' opormaa "" !be ... tJ.piDt; COWIlries 111. 10 ~. " .I .... U~ ionp .,,«1 m.ocloill.. " 5" ..... 

Ill. _5>] p.tJ:OK. bodky """' .. a 10 _1ISfr d •• otilI' ..... &e"")1 .. od, with ..... _ 

.......... of aoatlliae 10011. Mkh I ... d ... 10 ~' ia<lu."W 'ti.edoollik. ",.;" •• ,toteOoI 

p"'p.1III l "" Idph CNC bile ddicatcd /i .. P<NocIOI&' 10 """ IelOIIh proclllCC. , ... ltiq 

01 low produ<IM!}' lad bu ............ 

I\;e Ioc.U . du ...... io. .... "'""Iop" __ .. ... ,.blo oU 's ina &ad ~""""''''''& 

~olIry ooc! ~sWr ope<:loliml -"'ill. 'DOli ~ ___ ·e imp ..... Ik:roo ...k ... KOd<d 

b,,, ap ........ cU'\' 'o .tkPp ",d ~""o'. Usbl du!}' &ad 8C" .... ] """ .... mtehiooo look is 

• baol .... "" lim..-. ___ lUI prod_ poIiolo. "'1ay .............. doiD. •• OCII· •• 

• oohoo~ ",d «lOt. .. Iuob .......... 10 0lACIU0 •• ools okYelopms ~'" 



M $2 

~ <DOChiN I.oIi t1uoup usiaS c~u'e,'o coumll .he IIIOUM uf~. mWI~ 

medouisaa /1..J, •• ~1 iI_!hac 1unI10 lClCOqI\isIII'K 16.1\. CYaI..;w OUI ACri6clDt IIIc 
ICCUfKy or IIH'Id [I), _so modem <ODmlIIC. do:vcloped 10 h .. ,,1lc llIiI .uk wdi fewer 

p""o_!><ner,.,"" "~[',91 

a..... .. of tbe 4if6c:alri.s rom..1IIe JoQI.:lustrydd,o the II&4deo ope;', orlM IacaI 

mack" ... froft. of fotfli&a. ptodUCI .. ud the nuuUo, CUcdoDoa of locoI CDI''''''' 

produ<:rioco ' LU:l. the ioelllictof>eS _ clio .. ~ tbe "er»W .. 1eadilla 10 .doptiIIa 

• compctiti>e p,oduObOD lecluriqOlO$. 

The IItII of the P''''''' wo,k islO iovNtiplo. CNC .01\1110' cIe$ip ODd 1110 c~ 

01 .... d di/fiaolIies . aiM ouoqu '0 ,row w, ck>dopioS ... d"-':' (;NC _~ ...... 

i.o DO' II di.&icul. 10 o.d .... {6.7j.,iI i.o .,dlO bo iD.1ocll ioduluy. A CWO Slop lIIOIor...t 

~ aru,;,;, ~ drsiped Md \NilI foI' = I""JIOW, boO. _uokd by • IBM 

eomplliblo re. ,., ... employed 10 dccido .d <:OIIIIllol !be ptOl* feqund ......uy, &ad 

--.. ..... of III. dalrtd ........ ofbolll Sleppas A co",,",'or P'osrt'''' ~.o bo:ea 

developed 10 fjeilil.o,e ud lillliliatize ~ iat .......... """- !be JY1I= ..,..,. .. d 1M CNC 

JY1I ...... or6er ,0 1IICOIIf1l" IlIe IIIIIU .w_ '0 140pI Ibis "" .. ..,. ck>-cJoped systmL 

2 THE OfVELOPEO SYSTEM 

.1octm ..... ·I·jc.1 syst .... The system n IItCU"" of ......... '0 to,VI Lbe IUasectioo 

.... 11«0._ 1M.,.".,.... """ 1M """"_ cin:uou.. ao...u.s. 'o p.-c il dto Jlo>obility ...... 

reclucml bod. JY1I ..... ., .... IJI<l lIIliDo_ COlI, wi oyot.'" oYeralJ CO$l.. n. sylleQI 

,...ap.oI .... _ed .r. "*PU'0N0d, oIecttoCMdtuic.1 «>mpOll ... ' .... d SI"l'P'" 

lII0I01"1 (SM) collAOClcd 10' ~Pt a.ty lathe ....cItlu ..... f'l .. L 

Th. __ 'eclItoiqul in.opper clrM., wIIlt Ibc co."... .. ,., ...... Lop pott.n by tolyoo. 

011 "",<>"1111 ' ....... Wcuit it &II opp",,,,h d .... 10p.d 10 1Jl1UIllliJ. Lbe eve< .U systOIll 

c:omp!icalioas opecWly Lb, oetd for "",~ed iMfficlr,n Umio. alten:hm, \MiD, .... 



·" fOlojll £' ' ''*<t II V<JoooIJ< _ M V " j 

_Of bold< oflll .. ~oilable hiP pfWUliq _d <w ___ ••• · ., .... lUturcd io "'"'_ 

........ ol_ ... = 

T10t 11)11'" .ouio!. ofbotb softwar • ..,d bl.f<!w ••• d.sopcd to .. ~ doeC6DII hi 

t.ooI< ..... ___ IlDibitiry ;. .... ;6.: ..... ud ""pMiq. 11:.. JY>I ......... od ... 

.day ... dI, IpCCIaIly d.....,Jope<l softwlle to ", • ...so- Uoe _d 1)'01_ ....... d 

_i...,., to,. 1iI1ftiI, \Joe ......,.n.y or.,.. ........... I. be huikd by ,... .... ""'*'s 

2.1 Son ..... O ... c"Plion 

to. onSet 10 Iioc:i&.o", u.. .,..._ '" Ill< ~_, • ".a.I _.1iieGdly PfOIJUIw ..... 

dcvdcopod. nio ,ro,,_ II apol>lt oUtaia. WIllI til. roquirod PO" d ... duoo", oIi!foo ... 

~ ~Of' til ...... -. --. III. .....<>IliAs Iipili .. ~ .......... It to do< 

_=I ~ The PfOII'Ul io ;,,, .... .uy divid.d "'0 , SIIl>-prOPUU .odo 0( Il>mI 

'"-,,,\,Iioioco •• .a!i< Ii ': . _ fia.l. 

llu .... p L.W _"""'_ III. ~_ .. 1.IIo>wod t ..... tile pAl Ja,. "sing • ~ 

ttduUquo deY.loped to 1IIII'I'1il't!he p'" cIaI ... try lHpl'OpO ood''''·,-'''''.dtp...c .... 

dMdIol ~ ~od --""ita ;"10 -. p ........... _ ... cIosribc • • "u EoGIo pan II 

d03lCfiHd by ~,two ..... ud IbU 1euphJ. .. F .. ' . lh<..,~ ulll1,rut.d to doocnbe 

til. ....... 00",_ 01 .... ~ (.....tp1OCII pDCDtUY~ T\ia .,1>-9 ... ' ..... k •• tile 

JIeocibaiIy ,. k.op eo'orina tile cIo.. rtoq1Iired {or ..... _rkpiec .... d wily to .... 10. tile 

...... Iy Ill •. ( Fl&..~ 'JIo..wioa: ' .... ..uoI OIl .... _ P'"" ...... _..., 

1.' .2 ~~ TIM con"" 1' •• , ". 

T\U ab-9 ........ soIetI. tilt 110)11 .uublo """ ... ..-uo.. for tIIc _k ~_ ~'""I • 

opedaI .,. tn!il duipod for differ..., wo.1tpooote -........ 
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Part ua/yIiI 1IIt.-'..... d_ .... roup c:utUIII "'""" ..,..t".". tWaI iIt.o 
0 .... '1,nlioeo ~ ..... ! deptII ofall., _ .... to !lo,od olatl b-. _ f"J&.~ . 

Dec .... !llie. bas bet:a buill iI tIae main p'""IIII 10 dec:icl.1Ite ........ ,...m_ r,qu_ 

-da& to .o~ d ... base. This iDfoomacioD is based OII_k $b-'P ,roctioo ... d .o 

~ die slIon ... ud k:a ...... 1 \001 ,lib IlItouP ~ ... 101* opa ...... "" f" • . 6. 

This sectioa oflll< progrlm. is III. ""'.",.o1Wll pan orm. ma" PTOlfUIL It CMYetI. * 
pre"o"IOIISIy dedu<cd ... am,; 1001 ""do .... I SpeCial o:oollollioo, code cap.bIt of dTMo!.J lite 

de.doped ~ .. ..&c.o -.-.. ... cOIIII"'let ud m.: lI<bc to occomplislo 

tile <"l.IWcd um...8<' cd qOSS IIicIe -as. to.,..,.,.... _ do, ''''lund moctu. .... u t. 

2.2 Hardware OHcrlptl on 

I. 1\ .. co",,"u,a os .... _ po.....tul a>mpu,..u-I toOL willi jq _ II. .ilmcr .. SII>I 

....,u aill b.u .0 c_""mic", ....u diII" ....... 'Y'I_ • orUr lei onaPorm dUs ~~ ... 

~OIPu'"tioul copabilitief to I , .. 1 world b 6ri· l ....,....."lId; .. -...lIiq elearic.aJ 

."d .. loct<o .... ohl.lUoIL deviceo Olc. 

%. The computet uch",,!., dill lIllio.ly tbtoup .oa.d .. d i1put!o.upul (110) dMCe$ \OiI,itlo 

""Isod woup • Lot of ... , ... dIll ",,",up biAIK)', theM .... dtt4 (110) device . .... 

olMdod ""0 duoe V""Ps. 1apIt devices (Uyboord, _ .... lrabt ,_l. o..lp<JI dC'o-. 

(dUplly ocr ..... p ....... plon .. , " Co). ad 1I,..uo..rp ... devices, .. tuQ ... 1Ioc ~ 

SlAlld lld deY1Cts c.pablt of both oolle<tin, <1111 &alii doc 0'""1""" 1M -.Iiq: Pt. to IlK 

computer. fO , ")!IIl11'II: 

3. S.rial Port ;1 do, iuS! 00lIIIII0II dODO_IIor of oolllp~, et .,.,,....,.icldOll siDe .. It 

basieally cIe&Is wiclo -u.a d ... WOOlP a.otILiq: _ .. I~'" ... 0 WIte$, a olat. sip.I.I", 
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."d I gm""d to ex\..,d.d distattces, ruu,ltioK iD 0 ,ul ~uetloo iIt over.U coOlCtlWlicot;oo 

<~.,. but dler IU ~n.1 comomWcotioo is 0" Lbat tfouble free thiD • • 

b. Pu.Ud Ports or ...... Jl.defio.d. COltv"';tot, fl" ""d probably Lbe!DDS! troubt.fu!. 

c:onnecrioa witlt Lbe cOllll'u'er I. IonS OJ llIe uld cobl., itt 001 Ioq .. tit ... 3 .... to .... oid 

Lbe cmsst l ikiDg p.oblem. PanlIeI refer to <be 6.CI lb .. litis port coaducu sipil thro\ra;h 

ei&ht separate wir,s, one f", e. ch bit orth. da .. b)'1.'. SO llIe b~. tip.1 ""'" in porolltl &0tZt 

ud to LiK e<>mputer [IOJ. The collll'Ut .. paralld port is r>esiped .cc:ordiq to tbe 

T ......... o. T.:uuislor LoF (TTl.) 6.miJy 'l'..:ili .. t.i.oa .. "" i:r:Lhibited luodud for tit. IDM 

IIId c:o"",.tible. ~ of •• 1 YOlLas ' ."d rnrretIt ii so ..... U ddillcd, 

l. Tbe .... Ol'r .. ed Circuit' the maiD. <oacopt takU1 ill. tbc circuit ~ ii to tilt cIa_ 1M 

circuit COSI ud to tccp it .s simple IS pos:sibk witbout 1Ic:rificitt. it. pcrfOtml4U, 

IIqIIici!y is 0/1"" said to be the uItima!. saphioncni.,.. TIt. <:U1:uiI ........... i,;oIe5 wilb <be 

compottr througb the p'nolld port '0 IlIllSform • >JI«lI1Iy (JUred d ....... o. plrysoc.ol 

coatrOIIaS sigDak "'Poble of oclI.ieYiDI tit. COOItrOIliq; operMi .... nc c:in:ulI duty c:oWel be 

cliviriod " ' 0 S .,f>.dubcs ad> of..hic;:h oca",,,,Iishe< I 5peci5c ru,,<l;"'" Fi.,1 iIIuam .. llIc 

tODlPlele cin:uiIt. 

Thil portion of lb. cireuil itt dcsogo.ed '0 buffer lb. """'I'Ut .. plJIUd port OUtpUl 10 ~~ 

• ~ safco:y (or the COt:rlF"''' pon ogoU lily cimai, bleak-do,,",,- lIId to shJlILbe 

computer Trutsillor Tn .... iSlor Lo&ic ( TTl.) siS!'.Ji levd to CODIpte"...,,,ry Meul O>cide 

SemicorIdWCtOf ( CMOS) .-4ed op .... ioI. vMlge Itv.l to ioICTea~ the .ir""" 
oO .... """""'iIy 

Allot Lbe cOllll'u,er p~" d.,. is bulfllf'Od ....t I£,..cJ ii shilled, lh. dato ii latch.d usi<>g I Vaif 

of 4076 ICI ueb CODtoill1 1 4 D rype Regmotl, lh. dat. ii t.,chcd ... oot> IS it i.o ov.ai.lable 

&om Lb. pOrt. Lben \lit ci:cuiI de<:1u.. Lb.t ~ is busy .. d "".pohle of ,ec.;";"g ""ot.b .. 

liS!' .ltellll'Ot arily. 
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"" 
Tho pon .... ofLb. circuli wILic.b ;s fe~sible for the barmon y of opt.nio. lhro~s.b precise 

'<=1 it: I 4060 timer/divider. i, "used t" S ........ the req..ued ~ pullet. &ettiDg 

diff • ..", ftequOI1cies Ihrou p,b the divid.. fe.tured ia lhis timer. Th< 4060 output ill fed 10 

4017 decide co"",e,r co=ed ., I. dMd ... 10 alIow....ell Oexibilil)' ill .chiIMD, (equal 

frequ ... cles. see Fit-I. 

n. Ia!cbcd pon dl\.l is . vaibble bIIt withou, .1011 timiD.g since the compute, ;, ,c.spoosible 

fO< <io\.l iOIIllinS withOUl o:imiJI, Ob~Jlli~s, so I plir of 4016 lei iJ used 10 Io.d the 

p,tviously lalobed pon dm .. preciM 'imilla. JyIIehroniud with the citelli. declon,ioo 

.eed for I.bc MOl do l. byte l$ $0011. •• the p.o" c.a.o. _4~, ."d 10 OIl. See Fig.9 

J J __ .., 

Siace the sipals is onpuJly d";~ 10 be 'h loP: )e.. 1 p"llan "fIb pOWO'r oitnlli 
n'qwrod 10 ~ 1M SlepP'"' lUOIOrs, iI tJ u.to>d 10 rwWc/I die powo:r I'5io.g • Ie' of v ... ove 

MOS Field EffecI.d Traaoistors (EFTs) V·MOs.. FJ;T .. A logic Itvd rdl>C'ioII IS c.uriod 

OU' 1lSiII& 4030 DO. ~'v<ttll11 buff.rs 10 IIIO,ob i.he V-MOS-, f'ET. driving .cquiJ ....... tl, .... 

FI8.10 

3 CONCLUSION 

• 1M dtw.d SPit'" CI1<Ij1gouatk>rt IH<>p<d/~ qf tIri""'l-.:ltmtiCtJ/ spit".. tlvott", 

",oJ,fi""ftOfU in fXT"'U _kiting and s"pp" _on /, ~ II new COIKoptjor "'ll"'J1I'Ian"l 

taDdrt,. It10b tJ."'''gk,, CNC sy>1.", to """'e<>m4 ,1t6 SIi/fo. i"l ifl~ local indwlry ft"'" 
/'" """",tdtld ;MC""""~ fNodv~u ""~ 10 1M ''''',anc~ ~ labor ,kills g,1d "'''110M)! . 

• FW"lMr ",cdiflCQ~<NU '/uOl/giI 1M d ..... lop. d rpl.'" couhJ h. oc~~pI'd. 10 'Mane; 1M 

SY"'''' copahllil'.., g,.,J 10 HI."d /0 rg"t' %pplirahON. 
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• n. I)'JIUIt f .. _Ita.> /Htn dw,...d 10 ",,",com. "''''')' of tNJ.,.".1CiPU n1IIIpI~ 

..... .. 1M IOC." P """. oIpri"- TIw .... ,,...<1 _--. """M1f'-w ""' .... IIw 

-"I.-"<JR. _,~. 

• TIw .... Icptd ~ ~ qJ"'''' pt<lu,,.. -....,.. ...J ert>U_'/,," ",,/00 101M 

~ [)uln<l occwoc:1 and cal ncIwuon CCIIIpQfCd ";tll.,mll"" q,/f/IU /wrvo /H, ,, 
_,,,,,,,,,Ii 

REFERENCES 

-.. 14M., - ~"" ~ _.lor 1f.D(JU." ~ 
IIUOC' ... w ... __ "'~ ,<, ' _ .. , __ ' ... ~,.J.,I<I·'''. I''~ 

I. --. .. " r : t. " . .co. ..... .o.L.. . .. ~{) SnrfM '011 CWITfrOUJNG 
SJ ___ .UIIIIIG" ....... <II.~·.r t! 07. ",'Jo&''''' 

j. ~ ,_ ~ t: ............... _ AI.:l ___ A'IOII"KJIllTlOI<fUD&lCJ: 

~1Qt.-.r·rr-'·. 1'I ' .tf._~" ,... 
, _ . _ . _ '-. • ),I(J(JVUJtQICmTIJ,InJa ~ AXIS W(f(1ON DIY1CD t, C_ to 

-"" • • J.'~t ,. ... 'HJ 
J ,_ -." - 11'~~KJIIJ"ItU'f'O~IU1D4 ·.IU~ _ _ 
____ -.u.::ac· , ."._11'" 

f bo.......,...o.. Do,. 'I ._ • mIX __ "'DCLUIII'_EDUCtTlOliAItD 
M'lVCMIOII - ' .. '_of' 1 _.. ol>.. o'.",tHo,.o.,,,,, 

, ,..., ,_..... • If ...... ' ___ ·""«"'AlH~OF/IIOItflO'fT.oIL 

• 
noo un __ J!)I'.,li_uPtOr, 1 _"'._s.....y"' .... ' .~ 
_ c. ..... J11., f11411. ,. , ... 

,,~ , .~ """""', r-. _ ...... roo, U, C-"" I. 'l1IIGI.L-Of/I'O«)S /C _Q.(l$U>/.lXJr 
COIITNJL(}(',""..oron -. /UlT , ..... _.. • .... .. ,JJ'l.S4<._,m. 

I~ .... _L. ...... • _~aaJ! -. __ ,''>-
II __ .... ~H .. - Tla""~ICS·. __ '''' 
" ~Jo<.- _to ~" _ _ ' • . ·Dtr __ ~1P:_r"lWJaOllT ', _ 

r ..... __ '_ 

".s. ... G., ..... I! CJ ·~~~·.a#! ... nru.Jt, __ f_ 
/4,,f/Ioo1- _ . ·!.IJIM; · .. om:r~·. o--c..,= .... /", 


