
; 

" t ... .. 
• 

i · 
< t -------

~ I'OLO . 

T="'S"çt~Nc0>-. 

d Y"U) = "V,. (t) 
dt; 

OU d voe +) 

dt 
+ 

\/oU1 : v,U) 
RC RC 

6/\J[ À T8'J5.s. 1>1'" 

c..oM o -..oLtJ ~ .»1\ 

.... (2) 

e PM'-A. t ~o 

C-OH ~Sl>.- i:61UM:A~ , 
\1o L.\.) ~ f [\I; U)-:I 

Su po...,no R~IOK.Q. O{lTE /.1\0:; 



4,~ 

,li 

~oo 

~ ,\) A L I 'PO'l>e J-\ os. 'l>1 ZEa. 

DE t:'OJffZA.nA Vi C. ~ ) p~eA. OCbTel1- A s.t::.I'j;)/A. '-Jo <... "" ) ') Ou ~€"lA. J 

~o c~So .De \J,(4): u-\(-\-) . 

A .....,~Ll b€1'1oS b:a.COo~ 

:t:>'~a.-c~e ~ \\~MO~ o 

11\. - 1 

. . . 

\10(""") -\Jal'\\-l) + 
Ã-l 

C-\~C.Ut TO 

lri 1t;t.ST.6 "1 t!l\If E: 1:> A 

~oNla5 ~\J~~\.l~1..: 

..... (4) 

= 



li. 

~~~UDO ~t. :: lo ~s .( 
. , 

V"T\ '-' 't b.N 1:)0 I()~ M~Mo~ "~LO lU" S 

~ g e C ,O \(. /t (. 10 I'" ç tt€"~PE"c.. T. TtRE"rvJ°~ 

I \/0 t .... ) :: o, O q V,· (~) i' 0, q \/0 ( \\ -i) 
I 

?~ \li(~) :.. u-, c..~ ) e. 1: )/0 'P,' c.~ 

I \/0 l", ) :::. o,oq + Qlq 'I .. ( .. - \ ) ] ..... (7) 

"l CZA CE"MO s ~o~ ~ CUre'" A Vol""- ) (JC)~ê 

~ "~~OSt . \J~~~a.. 

OOM~~\r7 b'OltA 

PMA Oe'TE flMO~ 

~s 

\lol-l-) 

~s. c..:~) e (1) : 

~'""' (~) \JT\ L" 'l ~ ""o~ 

()Sí;"tt-\V ~ 

~\le-«~o'" 

J 

\lo l"--) 

R. e. d 

..... 

À 

(b) 

~.(7) 

Pa~.,~ ~Vl'\ \""t'\'-n.>ia. R, ~ C! Porz. UM Mic.ru::> PrLo c.~~" ~ 'DOR-

~v€ ~Ol.V fl,. ~CI'1.I\.. e Mu L\tPl.I~u.. ~ ~ , 
T\~ CFlVt o ~ Ut--\ " \=L\J 't o t; ttA MoA .\ J)~ e-Q • C. q ) 

r-,'c, .6 o 

€ 

&-JT~ C~WSTA.NTe:- (O,q) PGL.." 

~ (ou ~e7"A : 1et:-7 btZ-t> PeTXl 

EM 

o ci(l..UJ\-"{o DA 

(,.,ON -J€lLç,.o~s 

J 



oi. 

I 
\J\c..~) e: .bI1~T~~O A ~I:)A ~t 

, 
J)\b'í~L ~\J~ e. P'jZ..o C.ES $ p..p O 

- 1)\' (.\'Tb t.. r;. tJAL""~S Volv. ') 

U,"" ~tJ..Jt:~O(l.. 

!:>\J~";T.J\. ~o ~ A.oS "SSc..AbJ·r-JH A." 

EM UM f4P es~vú;co 'PbItA E s.str T~BL\.L.HO 
) 

~OSTtz~n.. \Jao c..U>~I::& ::>Vrlcú:N'Té p,e..f2A PE~ l'I\.i"TlR-

J 
P\!)D€MO S 

POL.O I 

l=-iLTRoS • 
I 

, I I ... 

"1 ~~(L M.OD\)l.A. 'b(Xl..ÇS I &E ~I)On€S 1) c: "'NA' S I 'PL L 

~ \.J bLi~~Ofl.& ~ E T C. ..., SEM O ~ PR O BLE M.A ~ btF" 

t..() '1~Ot-JE-fVTE S • 

bb ~~~()l."'E-(L "'''1 &O-=-TWMt.tÇ 

, 
Pao 

I , 

t.Jos 

E:.M 

o 

A. S ~C.'Tf f2..l S\' lCÂS 1>0 Ptz.oCA:-~~O I (..0'1 0 : o '-tA 

~~ \J~ Cl'",. t>€" e-s c.lLN>o~ J-OCAL.. r::. 
J 

ou A 

D€ 

b. Eb-* ~T0'1~TO 'PJ (;(·7A- L 

1i!Je ~#JM.. 

o 2920 



-. 

~ 
• I 

, 
E. \) 9\A.b~A ~ BlOCO ~ 2' Zo 

(s) 

{ S,(;. 
IN 

. . 
: : 
:··11-··: 

~ f tJ'S"{ cz.u c;o c..I ~ \Jfoo'\ 

J'iTí€R. 

"""'\""'"'~ \ 

"Po~ - Si 

~ S,~~\..,. 

\J1iL-\'2.Arz. UM 

Cl'c:.LQ 

(3) 

ri,;, .7, 

IS'~ oJ7 

\lre.J 

F,)c.g €" c.ofZ..(Z4? S lO' oJ,J t)E: A 4 

~- ~oSTfl,P.(;E:"'M. 

NO f>tt.o ,-(2A "1 ~ .J 

~d.e. : .po.: tC('&\I\::rN ~'/tt ~ bf)rJ T~f.a1 
'\'\: "" '!. DfE I IV S't ~ CfJG:S J)\) 

?~b~A 

T, í~MPO J)t:,- va.t O\'CLQ 

~- Jt.J'qil'J~. 
\, 

et)p ( EltJb OF PrlO6lf.4"1) 

l;). /!J..- ~ SsÇ"1 

'Pe'faÇi!\'-r ~ ~-

, 
bTIi 



'. 

I. 

~, 

UM Ctc..LO 1>€" '\JST~~b 'D€ .!fao v. $.e 'b' 
Pb'Cto. OM ~ c:. e t:.t"\ A ])f" )" "Z INS-nw c.o€,s ( (J MÂ"-\MO ') l; , 
VtJ\ Cl.OCK .DE' lo '-'\H'Z. T€1'1o~ UMA 'Pi'Z-t: <Q \J E='1\I ci A DE" 

~~Tn.c.6eM .DE' 4'~02~/S H'Z. 

J 

::va:: t>Go~o COM. A 1E&fl.t'" ]:)A ~~í ~c:,e'I'1 I 

PfZo V' oS S ~ fl. SI),) Ai S COM A-cÉ <D & t::'H lo l:>€ 
I 

Fa.ç~~c1.~ 
I 

~ ~"'l eSSE N \l t\'\ f" (2.0 

e»\ "'''1 Po\) c..o J:>e u\bO S0('3~Pos..\·cn~ 
t 

NO es~c::r~ 'B'D 1t\ .. ..., fl(\. bt--t n TttAD ~ ~ €'"'R1 T \:) 

-~'Lo P12o~~~~ 'P&tA t=\.) "'~ "JPtf1 PLlNb ,\ , 

D Z,\ 2.0 "\EC ~oLo~I'A 

:PM' I~L-t-Itt. 1)€' 

le1Vt \Jf1~ MÇ MORA /!t. 1)~ ?~GRA. fV\1\ L E. PR.~"1.) 

0kA- <2AM ~ 40 l( '2 í p'>,'T S (flàS c..u N H o ) 

Dt: 

UM 

'MPc.ê­

U~A 

\~:l. x 24 

~G.(n(l..o 

. 
~trJ 

VE" ~l.OC.~E,.srO (qv E" A,TU A. SO~Q.l:" UM.I\ ~A.'S pdZ--rA S 

:p~ 1C~ &V) ) 
J 

u~~ p..LU J)'i" 2&" RslTS UM c..o ~ \/':n./ro P-

-A./t> ,;: UM J::>/A • 

P-.'TS 

~- A ALU t=- A 

"P.Mt"n=- ./::N t:.f-C/ t::.; CA.. Pe1l M" "l , ,.., 3:::>~ ê,..,., v M CiC.LO l:::t 
I I 

(~S 11e~ CA~ e:x t: cu T.A. fZ- ,,~, f2t '/J.. S 7..Afl.€ F"A S 
I , 

c.àI"1 Po cs : 

It..Lu 

I ALU l 'E I A I ~HirT \ Af\J1!\.1 

(~) lb) t&) (4) (5) 

A. e B: J>EM'tJEM O e1'J~necp 'bQS 't)er\S ~1l.f'Jb()~ 

1)r:... re.b..M (Ã t-Ael'1ó~).r 

e-N~ fl,A:CÃ 'b~ 

'D'E" ~ SCJJtJ r\ 'O ?o1::>€" 

eM ~AS 'PoRrA S : 

v,' tJJ)O S 

&E'l'Z-

A-e. 13 
I 

I 

, 
~N2>O ~uc eNT/eA'bA 

, 
~p(l.t:E' 

b 'P~rA :J:€ e 

Ao '"&) 

SHtFT DE'"-FilV€ o t::ESLoCAMt:NT\.::> A SfFR :DA:z:>C t..J o OPt:RI:lNOa A, 

( M v L.i " 'PL I ~ c Ac,;.ó ) I CO IJh iLMé LA. GE L.A MA'! '-QJ : 

~ 



2. 

,. .. 

(f"f\. 
( 

":>H i F'T M~€N.ÔtJ't-º ' . cot>\ G»o ~ =-
1~ AUl. (:\1'5 , I .(/> cp e- /3 

I~ »"1(, RIZ I (/J I I 2.. -IZ 

I :Difê . R0f t$ ri c!J (J Z-I 

AlêNUUM R(/) f! I I I I eO 

I ES~. LC/>I , I I(JJ 2.' 

2 €SG). L~Z I I ~ { e'Z 

AlVA ~'lJé A CiP-€eACA.b -4N.ALÓ61 ocA ~(J'>T~~ ~ 
I 

1;s1'IJAL 1?JlÇ atrt<ADA CONt/CR-~ AjlJ I 'D/A- I éT'C ... 
J 

A. TA,1€LA AltAi1,.O NoS7flA O R'F 7>E P-7ÓR.( 'o :bA. ALU 

A.DlJ B~ é'" A + 8 

~OP:> B..- 8- Z~A 

LbA ~~ Z't\A 

xoR & é"- I?::,~ Z~A 

AND 84- ~. 2~A 

A8S 8~ /'l't\A I 
LtM 8~ t.:1M.. A 
-ABA 15...- 8 + / -e'tlA I 

Os P";7S .DD (Z~"ST(Z.o :DA(/. Po Dfr "" &-E7l 'T t:íS'T lo- t> \) S 'PE'J." -
c.oP' ,"o irA/A I O ~uê 'PE1Z.~" -r~ ~A:='f2Po-$ ~ J e oAJ :DI" CI'O AJ AiS 

cND ~ 

Ct.J ~ S 

AS c1/ei'0$ AtJA PPrflA 

j)e ~R.At)A IoJO mu,," 

~o ZJe "., lJ i-

IN K. 

OUT li.., 

CVT I<, 

CVT g 

oc.> 1f2AS 1 AJS Tt'Zd ~~ 

e.oP 

N<J P 

--

.J 

CQAJbt ·c. 'o NA.~ Ao 

:ufA 

A/D 

I , 

" 

" 

polZ7A U-

II " 

~iT JG 

S,AJ AL. 

-r..e~ UJAIr'~ ~ Meo 6 tefj"1A-

N€'NHUMA oPEI2A~. 

~ 



f;. , 

,. ..... 

• 

o co fJ~e11 soa. Â I D 
I 

Ip..fPC,E MEf\Tf/4.DO 

APeo x."'~A ~ &'\JCf;: ~'''Ilr S UT,'l/1:.A:OO O 
I , 

~/!íJ(!.o DAIZ. (SA. R.") :DE (J 'D€ SINAL.) O 
I 

( $I''''~- n.)f·ao ele 

{) CAPA ciro/2. 

.1>t: ~o c-í1ZJl.6tEM cf c.oIJfC. TAZ>o e1-TeYl.IJAfVlet\J7& C p/AIOS 

7 fi Cj) ~ o -reM Po X>t;.- ~tú"'::."ÇA~ 6.' 'J>ê' 1'200"""éJ 

<- 'PAfCA Ti = 4-00 ..., S (! d = 100 'f> F ) 

"X:>/A UJ.1 .DP.Il.AN.:rO 2)€" es b 

~""TO~S LOCA,-,'ZAOOS ê"7VTf2.E A Te'7V~ ~ ,*-p.;~NC'·A 

( Fof2.Ne-tA"DI\ e;<.TEN"'~E,...sr-t 'PeJ...o PlN o i - €ftJTre,,; I -e 2 "OLTS) 

t: 9S Voc:rs 

.suPOk).J)O 

CAl cu L.A(Z. o 

2>G ~-ç-ent!7\l Cc.~ M IW " Mp,. 'Pon"EMO S , 
'bt= li R./4. u .2>0 1ir1' T 1wft:--n..J oS it'b-

:::39~V 
I 

<ô Ft,,' 5 T , 

&'b'"'tf) E'l\rÍ€ 40 As po~i~ , 
~,tÇé, UíiLi"Z A DA-:!l se 12A. R. Cf:I\J S T.c. l\JTe s 

o G L o t::'"l\J'Í rt..€ 

~ f'1'J 7€ "1 ~ . 

~~ ~' Poat..:rM S€n ORiTillPrJ 'Pf:7L.Pr POJ't.7A A 
7 o. t:t.t;; /.....A.... ~~x..o MOS.TtlA " #1 "'~ M Ó/U ,. CO r.J T 11. ... ; 7Ãl) o 

~o .A-&1st="'1 ~t E la t>o 2" '2..0 

M'\\.q'Y'qÔ", \ c.o valo r co' oI(9~ 

kPf$/- 0, (/>f)f/; .fJ. (J rJ(> 1-
~P1/KM f ?I {lS Q.Q<J t !~,H i 
Í'- P2.{ K M "2. f/J, 2sr) (/J. file! / I.H (/J 

Kpc:'/l<Mfâ C/> I 75rJ (/>, (l(/J / I.Of (j 
kP7!KM7 0.875 ~. 111/1.~qs I 
- I ~M8 I . <J;r/J r/J -/I.~~~ 

O"t\ 01 a {kP CJoo<\l\..~~~~ 'fOs.i-t; ~ 
K(V) If "",-e":) "-t'\r o.. , 



0 
(.) 

5) 

4 ) 

s} 

cEY/.·~/..'~ ~ ~ 

~.:c-\{ k. 

~sc.o/Cu. 7: 
'(P~~!. 4 Z) 

V~ v 1- T 

C::. 1.894 

T.:: 2' , 

--t, 

J 
l ~ ~~A....I4l ~ li ==0 

t:< <I- íÇ~~', ~ -

./T-E"I ~:"'-~Q 

-

-~ -~ = _ ~ ~ - 'V, I e J 

1/ 1. ~ 

f-t:; 

& .' 



/ 

'1:' 
,.. -

• 
. -
• 

Fi' tJ~ ~ \!'J""T ~ I 

o Mt. 12.0, "tJ.f\ a€J2A'DOR .. A ~-

I 
Ao 

~ ~ r 
T 

, 
t 

o 

~t)~~ Y -0(1.. 

~CltF"1~~ 

ArE" ~ê~ 

t. 'd' :DE" UMA 

EI U MJ ~ ~-,., TAA 
~CAe.a.t:- bA. MOS A i IV 1'C'..t'PfL 

~u\'\ "(, à.'a ' R (j)r:!> 

L.f)/lo. l>~R. I(/» ~ <t> Q 

LbA Y, A, t.0(/>, CN X>S 

t J 

---11----11 ----" 

~'~L.'O b tU. ç;A- : 

[41 'lN,el.. C.OM~OuE"1Jl' ~TI'r c:,.-..'Tl.U.ob 4980 

'SI· ... GlLf. - ,,,,,ip ""'-~os /'Á a ?eoet:ss~-S S,,~~p..L~ IN ftE"6L 'TiMt;~-

€lEC."1"RO...,,·c4$. M,,~CH 1.. IDt'~ 
J ' 

h"CZS"T SI~6LE -c t-4i P "li1G. ~1't1. PIroeE:S~OR. Sfl'ltPLl'PlcS AflAl..o ~ ~'GN 

J:IfZoaLE~~ - E:tf:crfl.OI\lI·c 'Ct?'s'/G.1\J 20 SffP1". '21 I,~, OI:ISo. 
J , I r 

[41 ?2otõcl~M A SArC7RUM UJAL'I2I?P.. ~N 4 ONê-UIIP #.T. S"~4L p/U)GfS.SOR. 

- é"'tE"CT~wl'C atTl'~ 2~1 IJOV 8, " =!tt - 'f'P'~. . 
Âf.J AI MOS p..P J:On. ÂNALO b ~,.~ AIA l- PILe CAi S$I Na, -

IEEE: - SO(",J).'7~TE c.lltcu,'.,.S - 'IOL se fS' - I'f 33 ,RIS ''1fo, 


