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1. MOTIVAC�O INICIAL

1.1 -In\Pol'"tânc i a do Uso de CIs Per'i.onal i zados

A ind,.í!:;tria dE� c:ir-cuito5 irltE�gl'.a(:lo!:; E�m gl'.(:\rl<:I(::' C'::'5(:(:\lc\ (� h(:)jf::'

l.1m(:,\ irld,.l!:;tl'. ia ql.1e 1 idc\ com voll.1m(.::,!:; (:If::' Vf::'n(j(:\!:; (:;.��.:tr.f:-�mc\mf:.'rlt:(,:� gr.(:\rldl::.�!;).. E!.:;---

t i m c\ ---!-:; (,:� q 1.1 E� O v-a 1 o r- d o m e r (: c\ (j O m IJ n d i c\ 1 <:1 c\ i n d l.í 5 t I'. i a d e ,.,. (: h i p 5'.'. 5 c:-� j c\ d a

ordem de 25 bilhõf:,'s de dólare!:;. A qIJ(:\!;)e t()tc\l idc:0\(jf::' dc:.�!;)t(-:� valor- é c:()rl--

- t I ,.,. t ' 1 ,.,. I ,., E t ..1 ,., trIblJída por CompOn(,:.'n-(,:�5 (:f:': (:c:0\.a og(J 01.J pc\CJ'.OI:::'!:;. ..!:;.E�!:; C:II'.r.:I.JII:(:)S 5"\0

fat)r i cad(J!.:; p(Jr. gJ'.(:\n(jf:�5 empl'.C:.�!:;C:\!:; e Vf::n(j i (j(:,\",. (:\(:)!:; f(:\I:)r. i C:(:\rlt I::.��:; (j(::: e(:II.J i I:>C:"\-..

merltos c:.�let:l'.ôrl iCO!:... POI'. OI.Jtl'.O la(:I(:).. ra::�Õf.?5 (:1<::' (:1..l5tO f.? (:If.? 5f:"grc:,,(:lo in-.

dl.J!:;t:l'.ic:o\l (-:�!:;t�\(:) l<:::vc:\rld() mlJit05 -r.'(:\t)l�i(::arlt:eS (j<-:.� f::ql..lil:)c\mE�rlto!:; a 1..l!;)(:\J'.C'::'m

circl.Jito!:; intc-:�gIPad(:)!:; pr-opr.if:�tc'r.io!:; c-:�m !.:;C-:�I.l!:; equil:>c\mE�nt:(:)!:;. Sat)<::: !:;(::: (:II.J(:::

c,::'sta t:E�rl(:lêrl(::i(:\ l;? (:I'.(.::"".(:E�rlt:l;:.� f:.'nt:r.(-:� t:(J(:lo!:; 0!:.; f(:\I:)r.i(::(:\rlt:c-:�!:;.. sendo (:II..lC'::'.. por

(:::�-:emp 10 ..,,\ I TT c orl t a C om j.5 c: erl t: r- (JS (:1 f.? p r. (:)j c-:�t: (:) (:1 c:-� C i r- c l..l i t o!:; i rl t: c::'g IP (:\<J (:)5

e s p c\ 1 h (:\ (:10 s I:) l;::' 1 o m I.J rl (j o .

1.2- Estilos de Projeto

E:){istE�m clivel'.sa'?:) mc\r)E�il'.a!:. clE.� C:Or15tf'.I.J.il'. Ijm cil'.C:ljit:o ir)t:(.:�gl'.;:'ldo

1:)f:.'I'.!':.or1(:\1i:;.�c"\clo c\ l.J.m,:\ da(:la ,:\plicaç:�\o.. N(:\ ind,.í!:;tl'.i(:\ t:I'.Ê��:. f(:)I'.rl)(:\5 �;.f.\o as

mc\is Ij5(:\das: OS "9c\t:E�-..al'.l'"c\Y�;;"y "!:.tc\r)(:lal'.d CE�11�." E� O ch(:\m(:\do "fl.J.11 (:IJ�t "

.om ..

No esti10 gc\tf:�.-c"\I'.I'.c\y O fal:)I'.ic:c\l1t:(�� d(:)!:; cil'.c:ljit:(:)!:; pl'.(:)vê (:) I:)I�O.-'

jet:ist:c\ com Ijm (::il'.(:ljit:(:) pl'.é--(:lifljn(:li(j(:) or1(:If:� to(:lo!:.; o!:; tl'.al1!:;istOJ�f::'!:; j(:\

E� S t �\ 0 F) I'. E.� V i a m E� 11 t: f:.� c\ 1 (:) C c\ (:1 0 !;, .(; (:\ I:) f:� f::,' 11 t �\ O (:\ O I:) I'. (:) j f:.� t i S t: c\ r (j f::' 5 E: rl h (:\ I� Ij m (:\ c a .-

ma(�(:\ rJ(�� ir1t:E�I�1 ifJ,:\çã(:) el1t:r.(.:.: e!:;5f::'!:, tl'.c\r1!;i!:;t(:)rf",'!:; de .rorma a imp1E-�m(:,'r1t:al'. (:\

r ,., 1 '. I . 1 ' 'I I .'.. 1 . I..IJr1çc\O oglca (:f::!:;f:�Jc"\(:c\. I::: O m(�:\:OCO m,:\15 1�,:\I:)IC(:) �': m(:\I!:; !:;(:,'rJIJrO (:.:m:)OFa

SIJa df:�r1!:;ida(:If:� (�f...: il1t:(:.:gl'.aç�\(:) 11�{O !:,(:.,'j(:\ rlllJito c\1ta..

N o f:� <::, t i 1 o" !:. t c\ n (:1 ,:\ I" (:1- c f:� 1 1 "o f ,:\ I:) I'. i c: ,:\ r! t: E.� ,r O I'. n f:� C f:': Ij m c\ b i I:) 1 i o t f:� C a

(je cf�11.l1a�:, Cllje e�:.t:�{o disF)(:)r!ívf::i!:. (:\O F)I'"(:)jet:i�;.t:a" I:::�:;ta t)il:)1iot:f::(::(:\ (::(:)nti::m

(:\ (jf:�!:.C:r.iç:�{o (:IE� (::(:)mp(:)ner!tf::'!:. 1()gi(::05 (p.E�:,:.: 1:)1(:)c:(:)�;. F),:\(:lr.(;(:,'�:; d(:\ fj.:\mí1i(:\

T T 1- ) .(; ,:\ I:) f:� f:: r! t: �\ (:) c\ (:) F) r. (:) j f:� t i �5 t <:'\ , f j.:\ :;.� (::� r' 1.1 m (:\ a 1 (:) (: a (j. ã (:) d f:.� �;; t: f:: �;. (: (:) m I:) (:) r! (:.� n t: f:� �:.

, d CJ. f . t 1 .,. C ' t I . 1 t ,. . n c\ ,:\ r' E� c\ ' o, f:� ' c\ �.� f:.' I" 5 Ij c\ I n : l� I'. I 9 c\ (j: c\ o.. ,:) f:.� 1.1 C: 1.1 !:. : (:) C f::' I m F) f:.� m f:� n : j.\ (j: <:\ 0 f:�

� --

~



." t " , t ' I ' ,

maior' do (�Ij(:.' o (jO!:; g(:, '�:�-.'al�r'c'y!.') , F)�:.�r.ml : Ir1C(:) 1:)(:)r'I::.�m Ij!:;O mc'I!:;

d ' J . 1 ' ,
a c'lrl::-�(:' CI(:.' SJ ICIO..

�'f.'i(::i�'rltf.'�

"

No t'5ti10 cham,:\do "fIJll-cIJ!:;tom" C:c\bE� ,:\O pr"oj�ti�;ta não !:;om�r}-
,., 1 t " t 1 " ,., t I ' " tt � <:\ c\ 1 DC ,:\<i: ,:\O (j D!:; f:� (':�mf:�n " D!:", f� �:;IJ<:\ I r} , f:�r" I 9 ,:\<i: <:\0 (: omD : ,:\m J Em D p I'. oJ f� " 0

d <:\ 5 f.� !:; t Ir IJ t: IJ r" <:\ �; 1 (í 9 i C <:\ 5 IJ �:; ,;\ ci (:\ !:; .É c: (,,� r" t: ,:\ m (� n t f� D f:,� �:; t: i 1 D ci (,� p r' D j f:,� t 0 q IJ E

ofE�r'f:�C:(,� a 1:>05!'.;ibili(j,:\ci(� clf:� m,:\ior df:�rlr,;id<:\(jf� (j(,:� intf�gr',;\<i:�'O rlO cir"clJito

fir1,:\1. F)Dr 01Jtro 1,:\rJD, (:Iem<:\nd,:\ IJm E��;{"(:)r"<i:o df:� pr'ojet(:) mljito maiDI'..

1.3 -A Formação do GrllPo d(;.' Projeto de CIs do NCE/UFRJ

A p o �:; s i b i 1 i d (:\ d e d f:� Ir f:� p Ir O j f:� t O ci O �. e q 1.1 i 1:> a m �:� n t: O �; E"� 1 ("::' t Ir Ô n i (: () ':;; O Ir c\

em IlSOy Il':::>ar)do c:ir"c:ljit(:)s ir)t(��glr(:\(:lt")!:; 1:)�::'r.!:;on(:\l i:.�(:\do!:;y �::,:":ig�::, Ijmc\ glr(:\nd�:�

CJljant: i(:I,;\ci("::, (:1�::, I:>r"oj(.":�t i,:;;t:,:\!-:; clil,"1 i"f'i(::<:\(:I(:)!:; p,:\r,:\ �:?!:;t:(":"� t:r"al:)<:\lh(:)" Nc\ (j(,?c:<:\d<:\

de set�::,nt:c\y <:\ gl'.c\r)de maior"i<:\ do�:; projeti!:;t,,\�; (:Ie Cir"CIlit:O�5 intE�gr",:\dos

f:�r"a c:or)!:;t:itljí(:I<:\ 1::'Or" eng�::,nh�::,ilro!5 <:I!j(�� t:ral:),,\lh,,\v,;\m n<:\!5 plról:>lri",s E�ml:>r"i:;:!:;"\!:;

fabr"ic<:\ntf:�!:; d(;,' chi�")s. Recf:�t)lam r)a "f'<:tblrit-:"\ Ijm t:r"f:�ir)c\ml::;"nt:(:) E"�!:;I:)�:�(::i,,\I,. (�Ij<-:.'

OS h ab i 1 i t a va .<" e�":ec Il t ar �") r" oj et oS d e C I S q IjE� mc\ i �;. �: ,,\r" (:1 �"� �:;E�r" i <"m f,,\I:) r" i -."

, " " A" l r, ( ' t f I A" A ,

c:ado!-:; em !:;lj<:\S 1:>1'.()plrla!::, In!:;\:<:\ <:\ç:OE�!:;" ",(:)rl1(:) f:-:-�."a "or"m<:\ (:f:-:- \:r"f:�ln<:\mf:�r)\:(:) e

mljitt") r"�:��5t:J'"it:<:\y O r)l..ímE�r"o de 1:>1'.(:)jet i!:;t:(:\�:; f'(:)J'"m<:\d(:)�:; f� mljit:o 1:)(;"(�ljE"�r)(:)"

. t II II t " t " I "J I f' Qile fc\=:':E.�r" p c\l� a Sllp Ir I r" es .�.� 9 c\F) �"�n : r" (':� a �:; p O�:;!:; I.) I I (J ;:\(: (� �:; ()" f:,'-.

r E.' C i cI a �; p f",' 1 a t e r.: r) o 1 o 9 i (:\ (�� () n 1.1 m E� r () (:1 (�� p (-:� !:; �:; () c\ �:; (:: (:\ F) a :.;:: e �:; d (�� IJ S <:� "-" 1 <:"\ 1:> 1 �"� r) a -".

mE.'r)tE��) É nE�c(-::,�:;sár"io q1.1E� S�:' (:Irie Ilm métod(:) d(':� (':�r)�:;ir)(:) <:11.1(:.� 1:)ossibi1ite a

f () r m c\ ç: f� o (� (�� p r o j (-:� t i �:; t a S d e c: i r C I.! i t (:) �:; i n t: (-::' 9 Ir a (:r o �:; E� m I.! m ,,\ e S (: a 1 c\ m I.! i t o

maiol� (:10 CII.!f",' 0 tr(:\dicior)(;\1 PI�()Cf:,'�;�:;O df:: t:r(,":'ir}(:\m�"�r)t:(:) n;:\ f(�I:)lric:(;\.

A f';011.1C.:�{0 p...:\I�...:\ (o::,�:>tf:� 1:)I'.(:)t)1(o:�I11,,\ 1.'0 i (:1,,\(:1...:\ 1:>01'. (j(:)is prof(��;�:;0I'°(:0:!:">

c\ m e r i (: ..., r} 0 S 7 C ...:\ r V (-.,� 1'0 M f:� ,,\ ci (o::: L.. y r} r} (; (:) n w ...:\ y 7 (O,' I:) a !:; �:; 01.1 a 5 e 1'0 C 0 r) h f:� c: i ci 0 i r} t (7� ro -

r} ,,\C i (:)n...:\1I11f:::nt:(:o� (:(:)111(:) m�tO(j(:) Mf:�...:\(j (o:o� C(:)r)W(:\Y..

E: !:. t: E� m é t: (:) ci C) rJ E� p Ir (:) j E� t C) ci f:.' c: i ro c: IJ i t C) �;; I:) fl: Ir m i t: E� q IJ E� �") E� S S C) a !:; !:. fl: m

(: D n h (::: r� i m E� r1 t: C) r1 f:o� r1 h IJ m ci �:� f í !;; i c: <:\ ci E� �;; f:� m i (:: C) r1 (:IIJ t O Ir f:.' !:. 1:> O �:) !':. a m c\ 1:) ro f:.' n ci (-:� r' c: D m O

proj(:":'t:(:\r c:ircIJitD�:) integlr,:\clo�. t:C)lrrlC)IJ"-S(:'� 1:>,:\lrt:(:,� ir1t:fl:gl"c\rltfl: rJC) ciJlrríclJl0

rJf:� f:.'r1g�:.,rlh<:\r i (:\ f:.' c:C)mpIJt: (:\(i:r�(:) (:Ifl: mlJ i t: (:\�;; IJrl i Vfl:r�:. i (j,:\(j�:.,S (:\mf:.'ro i C:arl,:\�5 E� fl:IJrO--

, o
F)ela�:..

.-.



Foi d�l1tl'"c) d<::'!:;tf:� C:f:�l1ál'"io ql.l(;:: o N,olc:l(-:�(:) ci<::: C;(:)ml:)I.lt:a<i:�'(:) E�1(-�t:l'"ôl1i-

c a d (:\ l.I F:- R J (j � c i ci i l.l c: ro i a ro l.l m a (-� (:II.l i p f:� v i s a 11 (j (:) c\ .:\ b �; C) ro <;: �'O d a t E:: C rl O 1 O 9 i ,:\

dE:' Pl'"oj�t:o d� (.-:il�ci.lit:C)!:; int(:-�gl'"a(:lo!:; l:>al'"a c\I:)1ir.:,:\<i:�'c) 110 BI�(:\!:;il.. E!;;tc\

�<.llJ.iF)Eo� f(:)i rJivi(:lid.:\ E::m dC)is gl'"lJ.pOs: l.lm (:I� 1:)lrC)jE::to (;,� C)1.ltl'°O (j� f(o:�/�/�(:\mf:.'n-.

tas df:� :.oftwc\I'"<:::.

o p I'" (J j e t o cI e c i r. c Ij i t o s i r\ t E.' �11'. a (:1 (J !:; E� m 9 I� (:\ r\ (:1 E� (:.� s c: a 1 c\ (,f Ij m ,:\ t a -.

I'"(:?;fa imp(Jssível clE !:;(�I'" 1'"1:�al izacla !:;E.'n\ (J (.,\Ij�.:íl i(:) (:II::� fl::.�I�I'.,:\n\(':�r\t:(:\s (::(Jn\I:)I..lt:c\ ,cionc\is. I!:;t(J SE devE à comple�{idade d(Js 1:)I�obll::�n\c\!:; (:"\ !:;I::�I'.(':�n\ t:I�,:\t:(.'\(:I(Js.

Un\ cil'"c:I..lito int(,:�gr.(:\(:I(J l'"az(J<:\vl::�ln\ent:I::� c:on\pll::��.:(J p(:)(:II::� (::(Jntf:�I'. cll::�:;.=I:::'r\(:\s de

milhc\I�I::�s df� tl�c\n!:;i!:.;tOI'.E�S, cadc\ CJl.lc\1 f:�r\v(J1vE.'r\(:I(:), P(:)I'" !:;Ila VI::::Z, l..ln\ (::(:)n-..

j,jr\t(J df:� 4 a 6 f(Jl'"ma�:; gl::�(Jmét:l�i(:asn

p o r c: a 1.1 S a d i S S () r o 1:> r O j e t O d e v f:� '::> E:; I� h i �:; I'. ,:\ I'. (:1 U i :;.� ,:\ cI o E� m V ,:\ I� i O S

níveis (je I�E:;fir),:\mf�ntor p()r e�.:eml:>10:: r)ívE�1 .run(::i(:)naI7 1()gi(:or �:;I��t:l'.ico

f:.' geomét:ric:o. 1:1; ;:\ssim iml:)(:)ssível licl<:,\I'. c()m �.��;;�;;,:\ mult:ipli(::icla(:I�.' (:If:.� f:.�IE�-.

mf.:'r)t()�;; �:;E�m ql..l�� E��.:ist:a l..lm (:or)jl..lr)t(:) ad(.;�ql..l;:\(:I(:) (j(.;� .rf:�I'.I�<:\m(.:�nt:,:\�;; (:II..lf:" 1:)E�r.mit,:\

. 1-.�' � ��.1-' �' d --.". t � .'-�.'..'.'...'. I .'.' t '.../.' I) ""' ;:\ m;:\nIF)!..l "IÇ.,,\O f:. V("I l.rIC.,:\ç.a() ,,\ ConSI::> f:.I)CI,,\ f:.II\.1 �., U::) �. ("m�:.n O.:, CI�. ),,:...,

mo nível e cle r)ív(.�i!:; clifE�I�E�r)tf:"s. r�f:.'sl.1mir)(jo:: pl'.(.�ci�;;,:\ ml..lito �:;(:)ftllo),:\rf:�"

E:m contr,:\palrticlc,.. O glrljl:)(:) cle �")Irojeto rjl::.:vl::: ."!:;5imilalr e (:le!:.;I:::'n-..

volveJ'. técnit:a!:; (jl:::' Plrojet:(:). Com ,;\ �::'�.'I:)�::'lrif.::r)(::i,:\ ,:\d(:lljil'.i(:I.:\ r)(:) PI"(:)j�:-:t(:) cI�::

c i J'. c Ij i t O';T, ..e 1 e p (:)d e r ea 1 i ml::.�r) t alr O 9 Ir IjP (:) (:1 E� 1.'f:�I'.lr am�::,r) t: c\ !:; 1-1O !:;(;,'n t i cI o '};,e

(j i 5POJ'. 5f::ml:)re (:Ie felrlrc\m�::,r)t:,:\!:; ma i !:; aplr i m(:)I'.,:\(:lc\�:;..

1.4- POR QUE ATÉ HOJE POUCOS CIRCUITOS SÃO PROJETADOs NO BRASIL?

.o pl�imE�iro probl�:.�m<:\ ql..lE.� �:�rltl�,:\V(;"\ c\ po�:;!:;ibili(:lc\de (jE� 1..l'}:)O int:E�rl--

S i VO rJ�..� c i rl-:l.l i tO!:; i rltegr<:\(j(:)�; pel'.S0rl<:\1 i :;,�,:\(:Io�:; n(:) BI'.a(:; i 1 e�;tá rl(;"\ (:,'5Ca!:;�:;E-��:

(:1 e m �\ O ci E� (:) I:) r" a �:� �:; p e (: i a 1 i �: c\ (j c\ ( E� rl 9 �:.' rl h f:� i r" O !-:-) ) (:: O m (:: (:) n h E� C i m �:� n t (:) d e I:) I� O j E� t O

de chil:)!:;. 05 CI..lr!:;0�:; (:Ie er)gE�nhal�i<:\ f?;I�:�t:I'.Ôrli(::c\ r)o BI'.<:\!:;i1 f.'ol'.m,:\m pr(:)jE�-."

ti5tc\!:; ,:\CO!:;tl..lmc\(:I(:)5 a trc\t:,:\r (:om COmp(:)rlent:E�!:; (:It.� (:atc:�1ogo (p"(.:.�:":.:: TTI"- e

"
I ) r �, I ' " , I " 1 t " . ml(:I�ol:)I'.(:)c:es!;(;"\(:(:)I'.(-�s r sem l.lm,:\ ..ol�maG:,:\O :)a'}:)lc<:\ na ,:\I�e,:\ (:(.:.� ml(::r"oe E�.I�Orll--

t-:a .

T e n d C) -..!:.. E.� f:� !::, t t� f ,,\ t: (:) t:.� m m f:� n t f:� 7 (:: h f:: 9 ,:\ !:.. E� i:\ (:: C) n c: 11.1 !;; �\ (:) d f:� q 1.1 ,:\ 1 <:11.1 e I�

sist:(-�mc;\ (:1(-:� (;AD pc;\r.a pr.C)jt�t(:) d(-� cir-r.:l.1itC)s int:(-:�!:)I'.a(:IC)!:, c:(:)r)!:;t:r.l.1í(:I(:) p,:\r.,:,\ c:\

'..� r



r\ t: (-:� 9 Ir ,:\ .-
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E -.(- t -- I -c:- f --. t .'.) A � '.(--- I -(--- -1 --(--.(.- t clL� C()m() 1::> () p(.)<-t':. -)<-:-.I'" .":.1 (.): -\.I'"(:\Vf:-.:) C(.) I.l.:,(.) (.�:- .:,1.-, <.:.m(:\�:) ,.,
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PI'.Oj<:�t:o ql.J.f� cI('?;Vf:� �;f:�I'. fE�it:o n<:)5 ()1.1tr-()!:.; nív<-::,i!:> t-.:\i5 c:<:)m<:) r.(-:.�<:I�:-�s cI(,:� tr.an--

sist()l'"e,:,; e 1(;\�(:)I.J.t..

o. ce,COC ",'C,"", .,c,'.""co, ,,"c hw """'CC ,"c "�CC

0-' C -",�- OC '"""0 'C ,"""C 'C,'OC ""CC" ,""""" ,00 CC""CO
,-. "Ce , eCO' ;C""C"'e ,.""",�C, ,"� 'C,,",�,Oo C" "C"'C "'"0'0 00

...00""'" ,'Cojct 'C,�" 'eC""'".c, OC;'"c C. we

,.""- C-, "c,e""i,c" -,",., c., c,,�'w 'c

N a f a �:; (:: (j f!.. e d i ç �\ (:) r 9 I� a n (j (.: p a I� t �� d o t: f:: m 1:) O É 9 ,:\ �:; t: ,:\ (:: (:) Irl <:\ c\ 1 O (: <:\ -

.., .
t 1 .�, ./ t ' .çao f:,' Jn.f:-:F Igaç<:\O (JOS (::ompOr\��r\ f::<;:;r ql.lf:: �::: ff::lt:c\ m,:\r)I.l,:\1mf!..r)t:(.:.�,. (.:� 1:)OI'.t<:\n-

tor ml.lito SIJ�:;(:f:�t ív�:�l a (.�I'.I�OS. I� mlJito rJesej,:\vr-::1 (:II.J.(.;� (:) �:;i�;t:(.:::ma �:�:.:E�CIJte

c\ IJ t O m a t i c a m f:: r) t f:� �:� S t: a S cllJ ,:\ �:; f 1..l r\ ç Õ e �; ,. m e �; m O (:II..l f:� <:\ �:.� f i (:: i f:� n (:: i ,:\ (:1 E.� (:) C: I.l p ,:\ ç ã o

cla áFec\ de silício r,ão seja ótima..

�

m,.1JtipJicaç:r{o da capacidc\de de pr'ojeta f::11('::tr'ônic:(:) (:Ia�; f::ql.1i-

pes j<:\ E�:'�ist:��r1t�:s;

oclllf�m <-:: 11 C) r.i0 v "".y"".,

\'.: .:. ,:: .;)t i p i c a mf:�r) t: E� ro tt'�ml:>O de 1:>1'.()jt�to �.
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2. DESCRIÇÃO DO SISTEMA DE APOIO AO PROJETO DE Cis -PRIMEIRA GERAÇÃO

t r. ;;\ t: (.\ d () (:: (:) m 1.1 m

..
r.(:)J(,,:t:I�:;t:c\ p.:\r.t:e

". ( � I..""' ( .' C .l lt ..' cl - \-, ':. "' ,.. .:. (:. .(:

o projet(:) d(-� I.1m r.:il'.(:l.1it:(:) ir1t:(-::gl'.,:\(jo p(:)(:I(-:.: !:;(-::'I'.

F)I�O(:e!:;SO rlE: r.E:'f i nc\m(-.?r1t O!:;. !:;I.1(:E::!:;!:; i Vo!:; ( "Tol:)--(:loWr1" ) ..O F)

de I.1mc\ (.;;,!:;r)(-::(: i f i C:i:\<i�\O .f'ur1c i on"\1 ql.1e (:I(-:::!:;c:r(-::V(::: ,,\ fUr1ç:�\0 i:\

pe10 circl.1ito.

o r . t ' �,
pr.Jmf!:II'"(:) pas!:;o Clf::: r.f!:..lnc\mE�n.O7 f:.� (:\ (::or)V(:::r.!:;(:\O (:I(::�st(:\ (.��:;I:>(.�ci-

f .�, f . 1 t �, .
Jr.:aG:ao .l.1nclona 7 para IJma 1'"1:-�prC'sf!:n.c\ç:ao df;: I�f!:glstr.(:)�:; E� b1o(::o�) fl.1n-..

c i ona i !:.;..

No pa!:;!:;o !:;f:�gljint:("� E::!:;tE-� di(:\!:Jr(:\m,;\ é tr(:\dlj:;:':i(:lo E-�m t:f:::r.mO!:; (:If:.� por

t a s 1 (; 9 i c: a s e 1 f:-�mE-�r) t: (:\Ir es :: llE'l F II Ol.J'I ...f' 1 i p -.f' 1 op !:; F i n V(;-:.lr S(:)lr f:.�!:; ..e Olj t Ir OS .

, I 1 ' , �, I &A seglJ I r' OS op&�I�ac Or'f?S og I co!:; !:)<"o (: f::'(::omj:)(:)!:;\: o!:) f:�m

conf:��,:()es. (:1 'i:\ r Ido orig(:0�m ao diagl�(:\m(:\

t. r...\I "'<:". I <:. t " C) .-." c I ""' ""' "

el(tt:r"ic:o..l'"f?;S f:.'

r-. 1 t ..,., I .I t .,., ...Ina m(:,,'r).f� O l:>aSS(:) úf:.� gE�I'."\(i:(:\O ce ay(:)I..I: C(:)r)'?:,lstf::' r)a (j(::�finiç,,\o

i-Jeomcitri(::,,\ f:� d(:) 1:>0�:;i(:ion,:\mf:.�r\t(:) (:If:� r.:,iI(:I,:\ l..1m (jo�:; t:l'.an�:;i�:,t:OI'.f:�S �;ot)I'.(;;. a

c\r �a d � �; i 1 í c i o ..

Cada IJm do!;; pa!:.;sos "\l-:ima f.'::"(jgE:; f(o::;r"r"i:\m(o::;r1t:i:\!:; ,:\Pr" (:)PIr i i:\ c! a!:; pi:lfr(.,\:

entrada f:� f::diç:��o�

. f .�, d . t " .
ver I. I (: <:\ç: ao e c: Or\ !",; I !;; .E"r\ C: I ,:\ y

. 1 �, 1 .�, ./ .1
�. I m IJ <:\ ç: (:\ O e c\ vai ,:\ ç: ,:\ O ú e ("J f:� !:, (-� m I:) f:� n h O y

s..o\íd<:\s e Ire1atór.io!;;.

v i s t o d e S t a 7 .r O r m (:\ C: (:\ (:1 a p C\ !:.. �; (:) (1 E.� p Ir O j fl: t (:) é m IJ i t: o �; f� m (.:.� 1 h c\ r) t f:.'

.. I r ,., 1 .1 . r .,., . 1 , (:\O F)roCfl:�;SU Cfl: C(:)r)..(,:�(.-:ç:(:\O Cf:� 1:>1'.091'.am(:\�;7 onrJ(.� c\ Vf:.�lrl..IC:(:\Ç:(:\O fl:qIJIV(:\ E� (:\

. 1 '.' . 1 '.' . l ' ,., ,.,
(::oml:)1 aç:ao (':� a !:;lmIJ c\ç:c\O E:'(lIJIV(:\ <:.� (:\ E��{f:�r.:IJç:(:\o <:.� dE�I:)IJI'.(:\Ç:(:\O (:1(:) pr.ofJI'.ama..

p d j t .,., I . t ... f:� n �; c\ n 0 r (� �; c\ m a r) f:.' I I'. c\ 7 n a 0 j:; f:� (:\ (: m I: f:� h 0 J (.� q IJ f:.� IJ m 1:> r o fj r. (:\ m (:\ j:; fl: J a p Ir (:) d IJ -..

:;.� i d 0 Sf:�m o aIJ�.: í 1 i 0 d E.� IJm f:�d i t or d <::' t E::�.:t Oj:; (':� IJm (: (:)mp i 1 (:\ (:1 01r n Em I:) r. (:)g r. i\ -

.. I ..I .. I ., 1 . t " ..I
mc\s mc'I�; c:omF) f��.:OS7 alr)(Jc\ j:;f:�rl(:\ In(:I!:;I:)(.::'r)�;(:\Vf� (:\ E.�:.:I!:;.(::�r)CI(:' (Jf� l.lm (1�::'F)U-..

I'.ador. qlJe f(:)I'.r)f:�(::<:':s!:;Ii:� ,:\ SE:'qIJÊ.nci(:\ df:.� f:�!:;t:ado!:; ir)t:f:.'r.r)(:)!:; (:)(::or.r.irJo!:; (:IIJI'.(:\r)tf:.'

,.,
da e�.:eCIJç.ao e l.lm F)rogFama.

do Si!:;t:(:.�ma

Plr(:)jf:::'t:(:\(:I<:)

deA pFimE.�ir.a vel'.�:;ão do (::(:)r1jllnt:o (:1(7� f(-:�I'.I'.(:'mf::�nt:(:\�;;

Apoio a I:)r.(:)j�:�t:(:)�:; d(7� CiFC:Ilit:(J!:; Int:E�gl'.(:'(:lo�:; (:1(:) NCE:, .r(:) i p ,:\ ro ,;\

�:� '- = =-�"�cc:- '-'-r

---I



-r" f:� r' 1" 'i:\ m (,.� r) ."
opel'.,:\". no!:; r1íveis (:If:� (::ir'(:ljit:(:) 1:;:: 1a!:J(:)ljt. C(:)nt:f�m ,:\�:; �:;(':�!:JI.1i r1t:f:::!:;

t .'" C:' .
, ", .., "

�

(:\O rl ível df:: (:I.f:��:;r.:1'" i Ç:ão fl.1nc: i or)al ::

lirlgl.J.agf�m !:;IMF:- ""- em ql.J.f:: S�\(:) (:IE��:;(::r"it:o�; Ir(.:::!;Ji�;;t:r"(:)�:; (::"� 1:)10-

1 ' "
c:QS OgICO�);
cQmpi1ad(:)lr �;:I:MF:- "-" qlj�� f"'(:\:.� a con!:;i�:;t:&:r)(::i,:\ (:If:� I.1m tf::::"�to

-ec:;)(: r" i t: Q n ,:\ 1 i n 9 1.J.,:\g (:::m �; ]: MI:- y

irlt:eI'"F)l'"eta(jol'" S!Mr:- -ql.1e "C\cf-:.ita 11m (:Qnjl.1rlt:Q (:If:�

do c: '(.":).' c " f "-- ("Ic '."' ("" I"&"-'.r,.,("" .,.' .,"(.. "I., ,.&""". 1"".."" -)7 f:.":)I"t,""1 I(-ar)" ) ,,:.,",." I"(:'Ç.O(::..:) (::" 1)IVt'.I":) (J(.:" f:"I)I"r(:\C(:\":,7

C: a 1 C Ij 1 a a �; e q 11 ê n C i a d �� �� !:; t a d o !:; i r) t: E.� r" n O S f:� (:1 f:,' !:; (;"\ í d ,:\ .

<:: 0111 a n ...

E.�

c\O níve'l (:1�:� r(:;-;d(;:' (:Ie tlr,:\Il!:,i!:;t:(:)lre!:;
1 i Il 9 1,1 a 9 e m t'! I:) I.., -p e r m i t e e s p f:� c: i f i c ,:\ r' I.! m ,:\ r �" cI (,::' (:1 (.:'� t r. (;\ r1 --

s I" "" t" or " ""'" MOc)' "
-.". ,--. ,.,.

ver" i f i c a (1 O Ir E �� T Á T :[ C: O -"' v <-:'� Ir i f i c c\ !:; (�� c\ Ir �� cI f::' <-:� !:; t ,� I:) f:� m

for mc\cI ,:I ys i m 1.l1 ,:\ (:1 o Ir 1 Ó 9 i c o �) I M l.. "- (:II.l f:� c\ i:: �:'� i t ,:\ l.l m c: (::, r1 j 1,,1 r) t: (:) (:1 �:� (:: o -

-" I ('. ., (- ) , .." "I;' " ,. .. 1 "\ � , , -. t " ,. -r' " (" " ' "' " ('" 'I � " ' t ' r ,.. 'I ,. ,."
m,:ln("o":. (",":,Ff:,LlrILal)(,L �:.,",LI"(:\G,()(.,,,:' �:, IlIV(':,I,:, ("�:, f:.11.1(:\C(:\.:'7

Ca1Cl11i:\.,:\ seql.iência df" r:stado,::, inte\'"r\o'2� E� de '2;c\í(:I,:\r

ava1i,:\dor" r�RiT]:r�O "- cI��t��rmir)c\ o Ilc,:\mir1h(:)" f:�1�i,�:r'ir.:o

c: Ir í t i c: o F) a r ,:\ p r o p a 9 ,:\ G: �\o (:IE� <;:> i r) c\ 1 r) o (:: i Ir (:: 11 i t: (:) �

"

-ao n ív��1 d(,:: 1 ay(:)11t:
.ecl i t or. d e c �� 1111 a !:; EI:)MO�) -..p f:-:I� m i t: f:-: ,:\ c I'. i ,,\ ç: �{ o i n t (:::I� (:\ t: I v ,:\

d�� cé1111,:\S7 ,":\ r)ív(.::l (:1�:: g�::c)m('::tl'.la;!
.edit:ol'. (je layol1t hi(,::I'.(:\I'.clui(:(:) [;:I:)C:[ 1:)f:-:I'.mit:f:: ,:\ CC)r)!:;t:rl.1-

ç:�{O hiel�ál�(:111i(::,":\ dr.) 1(:\!:JOl1t: (:(:)ml:)l(.::t:(:) do (:il'.C:I1it:o int:e-..

çJI'.C\dC)7 sej(:\.r)O !:;f::r)t:iclo 1:)(:)tt:C)m-..IJI:) (IJr)il'. (:liv�::I'.!:',a�:; (::(.�lIJ-.

1c\!:; crian(:I(:) blo(:(:)s) OIJ t(:)I:).-d(:)wn .«:livl(:lilr 1:)loco!;; �::m (:é-..

'l1.llas).
gf:-:r.c\(jol� cle F)L..A7s ..;. gf:-:I�ador ,,\I.lt(:)mátic:r.) d(':: mÓ(:111lc)�:;"

A p (:\ I'. t i I� d ,,\ f 11 n ç: �{ O 1 ó 9 i (: a 7 9 f:: I� ,:\ ,:\ l.l t: (:) m ,:\ t: I (: (:\ m (.: n t: (.,; (:) �:; e 11

layo'.lt:.
v(-::I'.ificarjol'. de: regr.c\�:; df:; F)I'.Oj(.:.:to (DRC) t(::!:;t(:\ ,:\ �:::.:i!:;-..

t " . d ' .. 1 ,., I r b . encla .f:-� posslvels VIO a<;:oe�;; r)(:\!;; r.�:�gl'.(:\�:; (�:: ..a 1�lca.-.

,.,
<;: c\O .

i nt:er-n íVE� i S

�-0---,- -�---��

I
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� ).� t Ir ,:\ t: O I'. cI (.� (: i Ir (: 1.1 i t: O �:; --cI (,.� �:; c: (:) I:) I'. (O:.� r ..:\ p .:\ r t: i Ir cI (:) 1 ,:\ �� o 1.1 t: .:\

r�cI(.� cI(,; t:I'.(:\l1si�:;t:orf:��:, .:\li c(:)r\t:i(:I(:\r (:) (:II.1� 1:)0�:;�:;il:)ilit:(:\ c\(:)

F)r()jf:�ti�:;t:c\ S,:\I:)f:�I'. !:;(.;'; O 1.:\yol.1t �:�(:lit:(:\(:I(:) C:(:)I'.I'.�:��:;I:)Or\(:lf:� .�:\ I'.E:.-.

cI � cI E� t Ir .,.\ n �:; i �:; t: O I'. � �:, .

Além dE�!:;t�:.�!:; �")I'.0!:Jrc\ma!:; f:�).:i!:;t:f:�m divE�I'.!:;(:)!:; (:)I..\t:lrO!'. l..lt:ilit'i:\I'.io!:; (:II..lE

tEm fina1 idad�:�!:; mc\i�:, E��:,P(':�(: ífi(::,:\!:;,. (.:omo (:(:)nV(.?lr!:;;.;\(:) ('If:� f(:)I'.m,:\t:(:) p,:\I'."\ !,.iml..l-..

lc\dol'.f:�!:; (:.��.:tE�I'.nC)'s (1:)Olr (.��.:E�mpl(:),. SI:)]:C�E:) f:� glrc\fic:(:)!;; �:::m iml:)I'.(:.�!'.!:;ol'.(:\.�:.� 1:>lot-.

t f!:lr n

~
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Il t i 1 i zad O r.> e 10'::. a Illn os d e 9 r ...:\(1Il'i:\<i: ão e p ó !:;--g r' ...:\(:II..l...:\(,-: f\o (:r c\ l.JI-::I� �) , c: ()m b 'I. s-
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4. AVALIACAO DO SISTEMA

DoS cloi�; projet:.oS ql.lE� l.ltilizarc'm o !:;ist:ema E� di:' f:..'}.:I:)(:.�I'.iêrlC:ia

C om en �) i n o d e p r oj f�t O d E c: i ,� c: Ij i t oS i n t: eg I'. (:\d o!:; vE�i� i f i c: (:)Ij �:;f:� (:llj(:.� (:j t: E�mp (:)

9 as t 0 n a �; (j i VEr sa S fa Sf!:�) ci 0 p r oj et 0 �;e (j i �; t: r i b I.l i ci (:\ !:;(:.�g I.l i rl t: (::' -r.'(:)I'. mc:' :
�
"

r) a I'. t: (.:.� r) �\ o

COmf)lJ.t .

j.007�

70%

(?0%

30%

'.)1;1 ./
,:. \{1/.

I:>c\rte

Compl.lt .

0%

30%

1.0%

70%

80%

% Tempo

Total

15%

30%

c;,-/
�/..

:�0%

'"> 0 -/

c- F..

Especi.ricc\r;ão do chip

N íve1 fllnC i orlal

Níve1 1ógico

N {ve1 rf::dé de t r c\.rl!:> i st °".es

N íve1 d�:: 1ayout

[)eve ser notaclo ql.le no C"\!:óO clo$ doi!:ó (:i".(:l.lit:(:)!'.; <:\(::ima (:it:c\do!:ó7

a met ocl 01 og i a l.l t i 1 i zad a f.;\�= i a 1 ar 9 o l.l 50 (:Io 9 f:"�r" .;\(:101'" ,:\I.l t om,,\ t i c 0 (:1 �:� F) I...A!:; ,.

de fo".ma ql.lf:� O t�.�mpo gast:o no n íVE�1 1 ó!:J i c:o.. i !:ót:(:) (,f.. tIP,;\t:,;\r)(:I(:) (:1.;\ con.-

,., I .
f .,., 1 ' . I .1 t . t , vers.;\O (:a eSpf::C:I"I,aç:",o o9Ic",I;)':\r.,;\ IP(:",'(:(,� rJ(.:.' :IP::;\r)!:;I�:ó:(:)I'"(":'!:; (":� al:)0!:ó l;)al'.a

1 ayol.lt ,. fo j ml.l i t 0 r.)eql.leno .

Mesmo com o 11SO (jos ger°<:\(j(:)".E:'s. VE.". i f i (::,.:\.-.�:;(,.� (;II.!�.� {:il;)r.(:)�.: i m,:\rJ;:lmf:�n.-o

te metade do tempo de projeto é g<:\j'j�o...� na�; ativi(:I;:\d(,.��:; (:1(':� nív(.::,1 m;:\i �:; <:\1-
t J" 1 ' ° r ° ° 1 '. 'I. t00. 011 se a. a,::, qI1�:' envo verl\ o,::, nlVelS ..l..lr)CI(:)nc\I�;; �.� .oglr:(:)s.. ..!:;.(:) �:;I..l-

g e r e f 0 r t e m e n t e CIU (,.� 0 i n v f� s t: i m �,� r\ t: o �:� m .r �.� r r a m (':� n t: a !:; 1;) ,:\ r' ,:\ (,o� �:; t e !:; n í ve i !:;

tral�<:\ maior retorno em tE�I'.mos d<:\ diminui<;ão de t:E.'mpo de Plrl:'jC'tO.

ObSeI'"Vamo�; t(:\mbém (:IUe Sf:.' g(:\<:;)t:c"\ muit:(:) t:E.:ml:)(:) f.'<:\;:.�(,::n(:I(:) v(:'lrific,:\-

,., . t ' .
It ' I . d ft d . f ' ,., Ic;oes ,n el'"-.nIVf::'15. S.O e cevl O ao a.o e Clljf::' a!:; In..(:)I'.m(.:\Ii:()(::'!:; (:(,::' 1:)1'.0-

j et O e!:; t ão d i S t I'" i b 11 í d a s ao. 1 orj 9 O ci �:' Ijm n l.írl)(,:�r. (:) mil i t: (:) 9 I'. (.:irj (:1 (,:: (:1 e (.:\Ir ci U i VOS

�:' qlle toclas ,:\5 tal'"efas cle Con5i5tênci;;\ imp1 ic:(:\m no c:(:)nt:I'.01E:' df::�;!::)e�) ,:\1'"-

q l.l i VO!:; e c bn V('::I'. 5 () e�; ent 1'" e .rolr ma t OS 115ad O!:; (-::m rj í VE-: i !; d i f(::�I'. (':�rj t: f::'!:; .I:� !:; t: a

vel'"ificali.r{(:) tem C:omponl:.":'rjte!:) tarjto hIlm(:\rjOS qU(:\r)t:o c:omput:,:,(::iorj;;\i�;.

~

,."'-� =�

~



5. A SEGUNDA GERAÇÃO DO SISTEMA PARA pr�OJETO DE CIRCUITOS INTEGRADOS -

CORISCO

5.1- Funcionamento

A c:\ t) o r d a 9 E� m F) ,:\ 1" a O r) O �; !:. O n O V O �:. i �;; t: f.:' m c:\ �:; f.:' f:: r) 1--; ,:\ i :': ,:\ ci (-::' r\ t r. <:) ci o

ql1e é clas�;ifi<:c:\clo r.:om<:) Si�;t(-:�m,:\ (jE� AF)oio c:\ F)r.oj(-:�t:(:)�:; <:1(-:.: l:::r)g<:-�r)h(;\J'.ia

( C o m 1:> 11 t e r A i ci e ci E r) 9 i r) f:� e Ir i n 9 -C A E) n O !:; i �; t f:� m,:\ (:: (:) r) �; i s t: e n 1..\ m (: (:) r) j 1.1 r) t O (:1 f:�

fc-:,:r r amen t a �; ci e �;;o-f.'t w,:\ Ir (-::' ci e!:. t: i n a(:lc:\ �:; c:\ ai:> o i a Ir ci i Ir e t: <:\m(-:: n t (-:': 1:) Ir <:)j (-::' t: i S t: "\ �:; ci e

.r,
circl1itos ir)teglrados, ac:ompar)hc:\r\clo o F)roJE�to ci(-:��;(:1 (-::. C:\ f,,\!:-.c-:,: d<::: c:or)(::(-::'I:)(i.(;\O

(cliagram<:\ ci(-::; bloc:o�;) I:)as'?:.ar)clo pE.'10 Plrojf!:to I<)gic:o, <-.�Iétlrir.:o (::: ci�:: Ia-.

y o 1..\ t: , a t é ,:\ f a s e ci f:� g e r a ç: ã <:) ci a d o c 11 m f:� 11 t: "\ (i: �\ o f:: m <:\ r) 1..\ c,\ i �:; n

Todc\s c\�" ferl'.,:\mf:.'ntc\�:; (:1(:) no�:;�:;(:) rlOVO �:;i�:;t:t:.�m,:\ .r(:)lr,,\m 1:)lr(:)j(::�t:,:\da5

rc\l'.a OpE�rar com (:) t)c\nCO (:IE� dc\(j(:)<;:, d�� Plr(:)j et: (:) (::(:)nt: t::.r)(:I(:i ,.:\ (:It::.�:;(::r. i ç:�\(:) do

cilrcl.1ito em 4 níveis: funci(:)na17 1ógi(::(:)7 tlr,:\r)!:;i�:;t:(:)r.t:��:; t'� 1",.y(:)llt:.. p,:\I'.C\

c:c\dc\ l.1m ci(,.�!:;te!:; níveis7 O 5i<;:,t(.;.'ma O.rE�lrt:�(::(;,'I'.�� .r,:\(::ili(1,:\(I(::;�:; p,:\I'.,:\::

(::: d i ç: �\ o ;

.I:' ..,., I 1 . d ,.,
Vf:�I'. I... I c ,:\ç: <:\o V<:\ I. <:\ç: <:\07

!'.;imll1<:\ç:�{0;:

ConVerS�\O pal'.a fol'.mc""ltos d�:.� (:)Iltr.o!:; nív�:.�i!:;n

��=�.-�--",-



Fc\(:lor.E��;) 1ógico�;.

.r (::: i t a 11) (:\ r) 1.1 (:\ 1 --

de e!:",ql..l(,';I1);�t i --

<:IIJf.:' gl'."\r1(:I(-:�

<..I
J. .. ) <... I <-I.", 111 - \ C. .:, .1. .:, .:>\. ".: <: .:,

V( .'..
.:. (:1 (� )

o p c i o r1 (;\ 'l m E� 11 t: f"' (,' !:; t (;\ p a !:; j;; ,:\ 9 l'� m t: ,:\ m b �:� m p (:) t:1 f"' I'" ,:\ !:; (,"� Ir

m�:.'l1ter g�:�F(";\l1do""""SE� o CiFCJ.Ait:o diFf"'t(;\mf:�l1tf"' com l.Am E�(:JjtOF

cos. E:S�")f:"�Fa-sE� ql.le ej;;t c\ !:.;ej <:"' a for"ma m(;\ i s coml.lm r l.lm,:\

t d . t . t r, ( r, .
paI'" e" o�;; pIroJe "OS (;\I:>I'"OVe I (";\Irao Ol.l S(.:..'lr,:\O(:lf:�F I Va(jo�5

F) Ir t:� -..(,' �.: j S t: (::: r1 t e j;; .

.

As cal�acterística!:") dos elf:..mentos d�:. (::il�c:l.1it:o!:; «:ompOnt:�r1te!:;

elf:�trôni(:os) I.1tili;,-::ados 1:)elo �:,rJitor' de circlJito St�I"�\(:) d(,:..fir1i(:lo!:; por' IJm

e d i t o r d e c o m F) O n f:� n t e S 7 t O I'. r1 (:\ n cl o (1 t� s t: (:\ f o I� m <:\ o !" i !.:; t �:� m (:\ i r\ cl �:� p f:.. r1 d f:� r1 t: e d ("'

tecr1o1ogia.. Dest<:\ fol'.ma7 !:;f;:r.á r.)o!-:;sívf;:l criar f;:!:;(:IIJ("'m(:t.!:; F)al�a pl'.oj("".to

TTL- 7 NMOS 7 CMOS 7 et C. ..mlJd ar1 db-..!:;(::� al:) en a !:; IJm(:\ b i I:) 1 i ot �:.(:: a d f:� (: omp (:)r\ f:�n ..-

tes

A .l' .,.. d . t 1 1 ..,

.Vf':.'rl.rICc\t.-:(:\O (,:� COr1!:;IS.E�nCla r10 r11Ve °i�IC:(:) !:;E�rO;;\ f(;o�it:i:\ POI'.

Ilm cor,1pili:\dof'./link!::�(jjt:()r de cil'.cI.Jit()!:;n Um g(,�I'.i:\(:I(Jr. allt:(:)m,�t:i(::o 1:)E�I'.mitil'.(:\

t ,.. 1 ... t t . t .<.llj!::� a r ep I'. E�Sen : a(;: ao O 9 I C i:\ !:;e J a c\ll .om,:\ .I C ,:\mf:,'r1 .(,:� C ()r1 Vf':�ro t I (:1,:1 I:) (:\rO i:-\ (:\ f()lr .-.

ma dE� Irl::,'de d(;.� t:r.c\r1!:;i!.:;tor.!::�!:;n

o b a n co d E� (1 c\ d O �:; O f E,' r f:� r.: f:': r á c\ c O r) v E� Ir ,::, �\ O " i m f:� (:1 i {:\ t: ,,\ " (:1 O f O r m a t O

1 1 I ' d d t ° t E 00 , ,.".." "0,-0. ., ,- ., .".".. ". ,-.,..."'..., .,.. ...
ce re(f:..:,. CE. no.:,. I.ar,:\ re e.:1- (". ran..,.I..,..ore.:,... ...m (-,:\.:,.O.:,. ("..,P(".CI,:\�.:)I' 0 pro...

jetist(;\ ainda pocler.á criar (:Iir.f:�tc\mf:-'r)te (m(:\r)I.1(:\lm(,.�nt:E.�) ,:\ dE-�scr.i(i:�\o do

C i r. c 1.1 i t (:) r) O f O r. m c\ t O d (:;: r. fl: (:1 E': �;; d e t r. c\ r\ !:; i !:; t (:) r. f:.' �:; I' 1.1 �;; c\ r) (1 (:) a 1 i n 9 1.1 ,:\ 9 (-:.� m d E-�

de!',;criç:f{o de r.eclf::�:; de tIrc\r)sistorE-'s (NDL -NE,'tWOlrl< D(-:.�fir)it:ion 1.-(:\ngl.1a-.

ge).

o circl.lito assim (j(:,�{"'inido, =.er"c\ vf:.'r"ifil-:c\(:lo.. I:),:\r',:\ !:;f? �:f:�r" Cf:.'r-'

t eza (j (;;' q Ij(;;' é b f:�m f(:)r" mc\d o ( p or f:�:':f?mp 10 , �: od oS Of'; �: I� ,:\rt !:; i !:; t or" f:.'!:; 1 i 9 ,:\d o!'.; ,

sem (: UI� t .O-'C i r" c: Ij i t o!;; , f:.'t C. ) .Ar.> () S a vel� i f i c ;:-\ç: �\o (:), C i r" C U i t 0 F) 0(:1 (:,� !:;(::'r !;; i -'"

mlj 1 a(:1 0 Il t i 1 i �::art (j O-""!;;f:� 0 S i mlj 1 c\(1 or 1 () 9 i C o. p ",\r a a !:.;!:;(.':.'g I.!r" ar' (:llle a S r e!:; t I� i -""

ç: Õ E� !:; d f:� t f� m p 0 d f� f Il rt c i 0 rt ,:\ m (::' rt �: 0 e !:, t �\ 0 C I.! m 1:> I� i d a s f:� :": i !:; �: i I� ,:\ o,:\ V ,:\ 1 i ,:\ (j 0 I� d (.':�

camirth(:)!:; (::r"íti(::0=., (�Ilf:� irtf(:)rmará 0 (:ortjl.lrt�:o (:If:� �:r'c\rt!:;i!:;tol"f?!:; qll(':'� pr"oVO-""

ca 0 mc\ior' atr";:-\SO rtO Cil�CI.!ito.

A passagem cio n ív�'1 1 óg i co paI'.."\ o n íVE�1 dE� 1 (:\y(:)I.J.t POclE�I'"(:\ sei"

feita c\IJt(:)mat iC(:\mf",r)t(::� IJ!'..(:\r)clO--Sf:"� (:) .:\1oc(':\(:lol'" f:� l'"otf:.�a(:I(:)I'" (:\IJt(:)m(:\t: ic(:) df:�

ctf1I.J.1.:\5 p.:\cll"õE�s. O IJ5O rJ(:) f�(jitol" gl"(:\fic(:) hif:.'I'.(:\I"(:IIJi(::(:) E[)CI P(;.�I"mitil""\

qI.J.e pc\l"tf.:' (jo r.:il'.ciJito sej,,\ fE�it(:\ IJ�:)(:\r)ci(:) !:;f� gf:�I".:\(:lol'.f:�!;; clf:.' mó(jlll(:)!:), qI.J.f:�

-,"�-.- -



F>O!:;t er i ormf::'nt (-:� !:;<-::'r"�\o c:\gr"f::'gc:\ci()s c:\o c i ""Cl..t i t: O f i n(:\1 c:\(:) 11 íVE�1 (:1�:� 1 (:\!J(:)ljt: .

E . t .,., t I ' 1 I . t ' .
:.�.:I':;):lr.<:\D .<:\m")�:"�m ac:DI:> ,:\C(:>!:; aD �:;I�:;:f:�m,:\ I.im,:\ �:;(.:�I'"If:"� d�:," fJf:.�I'",:\dDI'"("::�:;

t ' t ., 1 ,.,
aIJ"Dm,:\.IC:(:)�:; (:1(.:� mo(:11.i D�:;r .<"4l.it-":' !:;(-::'I'.j:\(:> cal:>j:\ZE��:; df:� gfl:r",:\I� 1,,\yDljt�; dE� c:(0::llj1,.\!:;r

p L- A r S r R O M S r f:: t (: .p I'. (:> p D r" C i O r) a r) (j D IJ. m ,:\ 9 I'; ,:\ r) (:1 f:: (":: c: () rl D m i ,:\ n D t �"� m 1:> () (j �:: �") I'. o --

jfl:t().

5.2- Níveis de RePFesenta�ão e IntegFa�ão

Deviclo �\ intf:�gr"aç:�\o rJo sistf::mC\7 f:�m tO(:I(:)!:; O!:; mOmf:�nt:(:)!:; cio pr"o-

j e t: O 7 O p r O j f::: t i !; t a t E� Ir ,":, (:\ C e 5 S O ,,\ t: O (j O !; O !:; r! í v (':� i !:; ci E� r" E� p Ir f:� S f:.' n t: (:\ ç: ã O f:"�

t O d c\ �; c\ 5 f f:� r" I� a m (�' n t a !:; f.":' !:") t: c\ I� �\ (:) d i !:; p o n í v f� i !; .F) (:) I� f:� �"( (:":" m p 1 (:) 7 ci (;\ (j o I..l m 1 (:\ --

YOI.J.t7 e1f:: po(:I(�r"(� t-:,,\mirlh,,"\r" (:If� v01t:,:\ ao nívf:�1 lógic:07 f<:\zer l.J.ma !::,iml.J.1:r.\-".

ç: t� O 7 m O cI i f i c a I� ,,"\ I� E,' d e 1 Ó �J i (:: (:\ e O t) t: e r a I.J. t O m <:\ t i (:: c\ m E"� r! t: f� (:) r! O V O 1 i:\ y O I.J. t .

Natl.lrc:\lmE�nt(:,�.. a compat:il:)i1i(ji.:\d(.;:' ir)t:f:�I' r)ívf?i!:; !":>omf:.�nt:f:.� f:� c:\�;!5E.'-.

9 l.l r. i:\ d c;\ d E� C i m C:\ 1:> (:\ r. a b C:\ i :.: (:) r c: o m o l.l !:; o d C:\ !5 .r f:� r. r. C:\ m E� r) t: (;\ !:; (:\ l.l t (:) m (� t: i c (;\ �; .E:�

cla1'.o ql.l(.;.� e�.:i!;t: il��{o ml.litc:\!; !'.;it:l.li:\ç:(;e!:; ondf:� (:) �")I'.(:)j.f?t: i!;t:i:\ (j(:,�=.f?jc:\I��:\ in-.

fll.lir. diretamE-�rjt:f!; nl.lm C:f,,'I'.tO nívE�lr Ol.l mE-�!:;mo rf?C:\li:;.�(;\I� o !;el.l p'...ojeto em

ml.lito!:; riívE-.'i!:.;r !:;(::,m l.l�;(:) d,;\!5 .rE�r.r.(;\mf:.�nt:c;\s (:\ut(:)mi.:\t: icc:\!:;r vi!:;ar)(:I(:) l.lm m(::,lhor.

d [-� s (.;.� m rJ E.' n h o. N E-� �; t: f�' r.: c;\ !:; o a C o m I:) c:\ t: i t) i 1 i (:r c:\ cI f:� s ó p o cI (::' !:; (':� I'. a !:; �; f? 9 l.l r. c:\ (:1 (:\ a t I� c:\ --

, I ,., t ' t: . 1 I .,., ves Cc;\ coml:>C:\r(:\ç:c:\(:) C:\I.l:(:)mi:\.lc:i:\ ou mi:\nl.lC:\ (:(:)!":> r.(�'!:;I.llt:c:\(:lo!:; (:1,-,\!:; slml.llc:\ç:()E!:;

do!:; divE-.'rso!:; rjívei=..

,

.

,.�
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6. O PROJETO PILOTO

1:> ar" a va 1 i d ,:\ç: ão d o !:. i !:; t: E�m,"\ S(,:�r ,-:\ i r1 i c: i ,:\ 1 m(':�r1 t: <-:�

p r oj f.:'t: o I:) i 1 ot (:) (:lljl:� d evel'" ,:\ v r11jm p I'. i:\ZO (:1 �:� c: el'. (: a (:1 f� 24

r"esljltc\dos Ijt: i 1 iz,-:\vei!:. na pr.c\t: ica.

(::ol1!5t:r.uírl(:) um

I"
(.,' ,:.(;, ,.. F> r . (.) (.1 11 .,. I. I'.

I'.. .., ..." r

I
E�;tc\ vE.'r.s�\o sE.'r.á (::oml:)Osta I:),,\�;i C:amf�nt:E,' F)Or. 5 !:;I..lb!:;i�;t:(.;�m<:\�;::

�
(fig.2)::

-" captl1ra cle f.:'sql1f.:'m(.�t i C()ST
.�. " l ' . 1 ' t .

-VerITIC,:\ç:a() Ogl(:,:\ e f? E�.lrICa;

-..S i m 111 c\ ç: �\ () 7

gf::raç:�\() al1tomát i ca d�":' 1,:\y()11t: T

--C () n t r () 1 f:� i n t f? 9 Ir c\ cI o cI f-� (1 () (: 1-1 m (.? n t: a f.-: �\ (:)

�I confec:ç:�\o cle esqI.1E.�m(:\t i Co!:; 1'.E.'!;;I.lm(':�.-.!:;(-:-:. I:)(:\!:; i c:,:\m(-:�r1t (-:� no (:le(:;(-:.�r1-

volviment:o cIo 1;;\yol.1t em cli,:\gl�am,:l!:; d(-? 1:)locos (':� (:oml:)or1(-?nt:(,:�!;; (-?letl'"ôr1i(::osr

(:\bor.dan(10 O pr.oblE�mc\ clE� for.ma hi(-?I'.,:\I�ql.li(:.c1." Apó!;; 1:)I'.Ocll.l:;.�i(-1(:)!:; o!:; e!:;(�I.l(':�rl\aS

(Ol.l cll.1I'.,:lr1t:E� ;:� !:;I.l(:\ (::on!.;tl�l.1ç:�\(:» ;::..!:; f('?;I'.I'.j.:\m(,:.'n�:,:\!:; (:IE:: v(-:.�I'.i.ri(::,:\ç:�\(:) !;;�\(:) l.l�:ili--

:;.� a ci a s p a r ,:\ v (":\ 1 i ci (\ ç: �� 0 cI e i n �: E� I'. C 0 n (-? :.( (; (':� !:; E.� r1 �: I'. E� O !:; (:: O m 1:> 0 n E.� n t: (-:.� !:; d O (-? <;::, q l.l (-? m a .

Os e<;)ql.lemc\s gE::I�;:�d.o!;; l:>o(1E.'m er1�:ão !;;(-?I� f:.':.(E.�I�C:itacl(:)!:;r jTltrc\\lés (:Ie sjmlj1ado-

I'"f:.'s: lógicof.;n o!;; (:il'"ci.1ito!:; Poc1(-?I'.�\O !:;f:�I'. (::(:)r.rifJicl(:)!;; (-:" !:;imI.11c\(:lo!:; r!oVc\mE::r\tf:.'

ci e l.1ma fol� m(:\ i n t: (-?I� (:\ t i va u

Com o CiFCIJito tot,;\lmente simIJl,:\rJr:J f:� t<:::ncl(::,oooo�:;<:o� !:;I.J.,:i 1()fJi(::(:\ de

fl.1nc i onamt�nt o gal�ant i cla , pa5sa-5e paFa a fasE rjf:: g��r.,:\r,;:�\<:) c\I.J.t: om,it i <::,:\ do

layolJt. Et;")�:>e r.)rooCEsSO pFOcll..1Z IJm(:\ �:)aícl,:\ C:OI�I�Et:-.:\ I:)<:)I� (::<:)nfjt:r°I.J.ç:�\<:), 01.1 St'�-

ja, Elimir'a-oose (;\ n<:::cf�!:)sid(:\<:IE� <j<-:.' veroifi<::ar,;:�\o gE�(')m��t:roic:,:\ <:1<:) cil�c:I..1it:<:)...
C ., .. I ' , 1 1 �, I O O 1 o'C\ !:;O sr� J C\ r1 <:,'C Et;")�:;aF I O, a I r1 C ,:\ sEro ,:\ p D�:;!:; I ve a t..�)o: \: ro (:\ç: ,O;\<:) C 0 C: I F C 1..1 I ( (:) 9 <:::F c\ -

do c\l.1tomat i<:,:\mE�r1te r.)aFa sin1I.J.laç:�\0 l.1t i 1 i;:=,:\nclo SPlr;E:..

.

I

�

o s i s t �� m c\ d e (j D C: Il m E� r1 t (:\ <,-: ã D p r" () V �:" I'. (:\ c\ �; .f' (:... c: i 1 i (:1 (:\ (:1 �:.� �:; r1 E.' (:: E� �:; �; á r i a s

p (;\ r (;\ (j o (:: 1.1 m �:� n t (;\ ç: ã D E� m t () ci a �; (:\ s ,f' a �; e s ci E.� I:) r' () j E.� t () .E 'I, �; (:\ (:1 (:) c: 1.1 m (':� rl t (;\ G: �\ () �; (,� I� á

intf:>;gr'ad(:\F pf;:'r"mitir,ci() inc:1Ij�:;ivE� ,,\ criaG:�\() d(,:� m"\nlj(:\i�:; i11.1�:;tl'"acl(:)�; c:()m ()S

rJ i (;\ 9 r (:\ m a �; E.' r" �� s 1.11 t c\ d () �; D b t i (j D �:; r, a S rJ i v (,� r �; (:\ �:; "f' (:\ �; e �; (:1 () I:) I'" () j �� t () .

~

-�.�.- :-1

�

[)E.'Vi<jo à ,,\lta Coml:)l(-�:o:idade d(-��:;tE: sisten}a e ao a1to glral.1 de

interlig,,\ç:ão (-:�r}tlr(-� o,:::, módul<:),:::". (-:� vi!.:;"\ndo (:\<j<=tIJiroir. in<:I<"�p(-:�rl<jêr}<::i<:\ física



~

qUE.' m(-:�5m(:) n(-::'!:;t:(,:� t:>r.ot:ót:ipo !:;(-::,j(:\ ut:ili��(:\d(:) l.lm !:õi!:õt:(-:.�m(:\ d(-:.� I:)(:\rlc:o d(-:.� (j(:\(:I(:)!:õ..

o t ' t . t ' , 1 ... I .,., pr.o:():II:>O PI'.0I:>OS.O !;f:�I'.(:\ �:.:p(:\r)!:;,V(:? (.:�m uIVI:?:I'.!:;c:\!:; (11'.�?:G:()f::'!:),

�!:)I:>I:?:cia1m(:'�nt:(,:� 1:>(:\I'.(:\ U!:;O f:-�m PI'.Ojf::'t(J t:lradicior)(:\1 (r)ão irltf?:glr(:\d(J) dE: ele-

t r. ô n i c a, (: om c oml:> orl f::'n t f:-�S t i p (J TTI- e M i c r 01:> r OC: f::'!:;!:;(:\d or E�S .1:> E-�I'. m i t i Ir (:\ t am--

b ' ,., I " t . t t ' t . I .. t . I::.�m a 9 �Ir aç: (:\0 ( f?: 1:> c:\l'. c:\ml:?: : ,r 0!:; 1:> c\lr a �:; I !:; f?:mc:\ s c\lj om(:\ .I c o!:; c <-::' c I r (: Ij I: 0!:; I m--

p I'. (:'� s !.:; (J s <-:.� d 0 c Ij m f:� rl t (:\ G: �\ o f:� m 9 f:� Ir (:\ 1 .
-
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