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Ainsi, one 60is 9U([ la soluh Or\. S<IréL 'trUll dans

toures ces imp"cat-lons) unct parhcr il'1htulcl17·.~ruJ<t 'Mr/a:L

r'\iqua nOVJ p<lrm<ttfra d'abDrdlrr IJd~ud(l da la réali:iahotl

<it Jcz donnetr VJ1. 'tQfFnem(lnJ 9udnd à la form<l FnalQ'
do 5yshr~e_

~r- 1a soitcr? una rarhcr do corpoI da ('d~ude S(U8

roi aht}([ d l'cl \ogi90Q; sciqoctnh<lllil uri (( sant- (rJ priOQ'pcrs
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si4o<rnhaH(/ ~ 1a rncfl-heda u~ilts(tq. (Tst ca-lI(1 du HUFfMAN;

<lI/Cl slappui<l sor la t-h~oricr da minimisahon d((s fonc
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p<erm<rHanr dfC d~rl!'d(!r l<r sarU da ro~ahon. Les dr.:

coi rs loSi9on seront <t't:IZ'CU~~f.\ d l' 6lda dllS 'pt>rrtJ
lo~i9ue-.s du t-~t>a- TTt..(Transisror~ tra1?Jl.~~oY' Losie).

l<2 ehoi x d cr C(J r~pa cd a CIecirwi b mtegrr1j ) <7.1;\" sur

\OLit dU( au tait qulll ~.d-di~ponlbla ew(-a60fatO\n!

~t pOOf Ut\, souci dl (l''"Y:r~lrlmuntahon cd\) s.~ùci'rrr([ no"5 Qlnnj

~ ta: fa-r<: (Cl ch ol.d r •
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II (lS~ naCits,SairŒ dtt si toar le c.on~(,.ht dans \cz:qulll s'il'1sara Iq

prt'sltrüC! chodtt. A ce n'loeao 10 C\\)t.s~ion 90i 5
/ ,'1'" \:>0 ..s 0' a.lr

da $olTOir- : "ual/as >ont If.' mot\\1"Qh'ons oV r<>-,',son o\IUYl hd

sOJ'at 1 On pqIJt a~a(amC7nt sa a<rrhOYldfr qU(l. pouObn,S -noul

fl,?<Har comma re'~u\~.::ar ou Qc.~ois\h:o.., ?
rra'a'SO"J ",na fois ~a \="\us ,\ul if s'o3i t- .dIO" s"uja~ proposd four
pcojat oIa fin d'cr'roo\(s. Ca rrojar an~("a ~in~i JQ'n~ lQ GC(dnr

dei \Q r~l"flq ~--jon .Ja \ 1 th <3~ ru'ao,.. rn~~CQniQqn.

~~pqlon& {-OU ~a foiS ,ua dans lq froCQ'~~()S 51o~1 ~ \' <11J"t)\u_

ho", d.CS saanCa.1 a~ tad1nl'qu~ toü~ c.G ~Ul n'ur fa.~ d.rf_
OOUotrt Ff~ a c.ci ol<1I'\r \Ia,d" ra l" )1. dcz;s"'~{).

~rlt 1 LOo «loS h'j e.tio" .1u prob\a'me- ed~lU" fi (Ad rrt r/dQ ~O~I'_

quo J rn/an ,....(Q"Yc\ut ras ~q C.QfQàdre- da X()j<z~ As> rcrch.Dn::hJ

Cotnr soi~ \,">ao \)~SQ~<7 ~u(on <lsU>n"'pra an hnrr.

A Ca mi~CU\ 1 an ma rqfqrranr à \~ na~\)rC7 ~n rroJ«h

de Frf d'dt-udcs.l0\"l CDnSrcsrq qu'one c\(lIuif\'cah'ot' fovrra.i\""

~u foira ,l)alol\ :

- qOq la proja\- rdportd à un b(lSoin "?\)rCBntlt1t" rcido~Cl~iC{\Ja • Cu

9\Ji u>mmQ dijà pr(us.,r m' (['1( clut PQ! lQ pouibi \irq' ed'o.

'oootir à \H\ ttJ.1ult~~ Qrt=»\lc.abl a dans ur> domQ..\lla ,'ndl).\_

triez 1 o~ aCL 10 \)1'e ~UO~l diqnf1a,

- ,\"a lu. rroja~ 0. ~r~ rtQf()~(7' rOUf" "Clh~~\N2 O\,) t"osooo{rQ ut'\

pro\:'l~",c! COT\ <-rat d&jo <1 "'(ürqY'\t,

- Ou <1nCOfCl ta\on ~ ln pfOjtt' sl\,,~c.nr d...ns ~ c.o..J.r<r .d.9 pure

l I(~ 1
Nlcl.ur~ 1 iJt 'oa'QY\t- A"T ftS (J (tmqnrJ &lI ~Ylq h'hIoria <lm br,·on.



• nai('~ _

Co p1"Oj<rl- qUI! nooS ~Uond Qbor~l'" \'dt-ud..J rartt-ro ~ùro""'a~r

dQr\J \Q pf"Clrnia'tl7' (.Q ~a~orèa •

•

1. i Ddfi nihon du Pro b\~IT\(l .

Il s/a~ir da trou\1Vr la monr0!3a qlcrchorn.e-
t

cOI nJ'quez 9ui f>Cll'\...

rnqHrait ola: ddrcrrminar Il? sanJ da, rot~h'on d<T \' o.f'br~ d'un

more"r"'.

L ~. -i b~ rq\\ du ~ro bt~m e

La so\"h'on JetOrQ GOJYlpc<l'ndre :

• 10 un s~..s t~m<z m/~ni9ùa ,,\ui r~ I,'cl a.u di.Ipo.si tq: a\ad"ro-

ni~"a formerait Url CDfrCZl>rd<l saN cbrc.\-a.h'oV)

1.- \)t'\~ \o8i,\~ CQ~ 'o(a clcz fournir s or \a sort (~ SI un

sj~n(tl { e\- Sur t~ Soort\ft S:z. Ur') ~i3no( 0 $.,' l' Qf.

bnz te~ur~cz do.YlJ le- .!(](15 c..orrq-ct j <2 t on (-1) ~ur

S2. (t~ e sor SI 'four la rotah'on do.ru \C? sc n r
1

0ppOS<f

l»- "'YI circoa d'aff\c~O~rl-

~és Q. fnrsal1r YlbOO ql\c>ns ~o"s hÙ<rruS'<rr OJJr fdnc.e'pcr.J

da d...rlc:Tcho)'\ d\) san.-J dp rotQti~~_

•



• n. GENERATION das SDLUT10NS

pt'~ci.s.(1r l~S' foY'làLOYlS 9uj

{Q tQYlcllQy,y\<l.mClY1"" ocLa•

•

•

lQ $<l(]l~ cdoY'rJCZ"q dont nom d"-s po.sons (rJ ~ \0 r'\C\ro re d" s.y I ~~

""q qua \'oY'\ \)fu-t rqqh.ICrr ~1«:S~';' .::liru on S~~ hr""e;

<il «trort'<rUln\qU( . CCZpctn,dql'l\-.da si qhNlolo9' a: wortl'\e do- co

MOr Ji\ S<'T d<r'903a' .d.(lu"')C .as~ce.t-s f0V'ldQ~<Z'YÜ"ClIJi:: .dJlnorrcr

~c..\"arc~q b s.o\~hQn·.

_ u""' ~paet mIZ"CA)"ti,\uQ'

_ u'" a.s Pq;c:.r <ll a<.honi,\uq .
1\ 1 \. 1

'""OC)! fOU OOr7S 4Œ:S ~ pre s ent

So vÙ t'ctqui s, cs l> cu r c o.' q \i ~a r

t\a tre .s. '(5- ra tTl ft _

~\" a. frtr le 'setn.s ACli to~ahQYl d'o'\? ~\3a\c:.o"'90(l or~aY1('J

~ ln 0 ~0; ur- <Ist Cln a co YHT([ nt-i CUo~ 1 CA:) n r t ~r crfe ~~U Cl \1 <z YJ"(1l\t

( \\ . \.'1 l\ • 1 • l'
(ft (.Del e« s ~nS d\ rcr oa .,u sanJ \ Y"' <l.lrvchr

~"r \<1 p',Qn da \ Q m Q n.i {qstcJ:.aY\ 'r h~Ji <:t,,<t' ~ 'u N y()'r~

b\()Y"\ cl~Y'lj u.... So<Z'nJ \!) \J d.a.nj t1
cu..J ~f'(J .) o n fZ cÜ-ff<t'crl'l tta 

tiQ""- PCHHro.ir s.a {-'('Cl a~ ~/Q?pu~qnr ~U1':

_ la; chan ~<lmanr .Je .sa.nS de:ts forc.1t5 'tesoltQl1tez5 S 1)1" \}Y\ o'bj~r

al" rt>tQ~\on. Il s/o~irO\. a.\OfS da: c»V'stclr«r ~ rolJ~ \YLJ_

raN\t Re savu ~~ C.(l:..1 forc..crs <tn lco ~is.q'f\t- Q~ir SUV' Ul-\

Q:-laWla't\k ~CAY\ i <:tuez. (un coY\ta.cXcz.or poY' a-v t11AJ. plo).

- Sor ~~.s f>rorc\ah:'s d.<"bS flu'1C at(J.c..r("Otho~n«h "ua.s \l'l

Jl,)lt~ j cm <Z'-fta~ l~ flu'X i,,~~\~ ~Y\\ohh)(l on c.ka-t>

~lac.'r(bw.a'a'vU..t,,\)cz. t6UfYlO\Y\t dQ.Y\1 un ~Ol\.l O\J \'auh·e

~l ov\ l f ~aYU d" ro ~(!lbOY\ tte-J a}q; po, Cln,h in dû crau e: s.
Ûl~Y\dQCl\t l)rlt ~U:CJrnohd"Q htoil1~ av-idrnr~ al- qui S4ral~
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ba6.et'c1 ~I,)\", 10 ~~naro.hon J,'il"\pulsio,"" ~ ~HIC-tJY' des. co~hurs.

ph~ro ~I<tcl-ri qucrs.

~'idC!fJ da c.eztta.lt\citho~a da.d<ihlcJion sa. rrl~umQ commo Sllir:

_ Let.s tcic.ef>htors 'rhjs.i'1\JcS ~a h''''''(l'''( ~ sont- d lZs a p_
~afQ'lls ~ferb\~.s ,dl'nd.,'"uaY' PQr unQ. ""'~nl~Q:.S\-e

ho"," obsar\70bla qu'l\.s r(l~;O"Clrlt- d.P ~a lomiqte 'Ou.

Un rejor"'<ZMGn~ ~a mŒmq; natura quo IQ \umi~nt.

C~H(J l'1'\oni ~e.sh~hon da l~ N1c:aph ol"\ d'q\"l(zr9' a \umi"aoJa sa oq_

~àa'ri ~a ?O..... \)n~poc-"hoY\ .d' \:>F'J u>urarÙ' ~\(l'Jri9\,)a (Ço.ibLR )

CU> borne dU CD\=>hz"r_ eu c:\arniu' ~~~ 5dn~ra\la""'aY\t- \)t'\ SCZ_

yn\ con d \) c.l ct 0 r .

Ainsi <Zn fa, sen'\\'" f>0çsar rqpa'hh ~ctma:t'\\; OVl objezr 0l'OI9. lJ a

q"rm lOI s o ur ce \CJminaIJ.stt <tir la Do.pra"rj 0.,., CJa'"a'r<r on,,,
U1\e $cuiQ J' \l'\'I f>\) 1s\ons ~lC1vr,·i"'I,)~J.

C't,sr ~ ~rti,. .0\ Cl ces ..J <trnicirct.s rit",orqlJ es ~u(l saro 6o~

IQ rac.hGrc.ha d.et.s to\Uh'bI"lS.

2.1 .:Facta urs da Pondczrah on

C~J t0et"<tC.HS consi stc.n ! an dCJ c..ons.idcr'rql-ior1s tC'!J,rll"_

90(5) Fnanc:.t~rC'j) h\lmaincr.s sur I~ s~s.t-~~t2 qua \ Ion anU'i~(l_

~~ r~o\iSlr _ Ce sont' :

_ Las ac:.ori hi: LQ mi Sq ah o~rahon D! v s.'i&r<1~ a nq chi r

f<'s, arrc une s e orcc dcZ dal1~r ?o" ... lloF~'(~~qu('.

_ LI affù:~ ci ta: Lq s d~I(li.s.J.i teLm ~~ OP r~~O()iq doiO'11t'\~ àrr<l cen,

'lJtnt2bles. Ils N <hi~nr sur\-our~ d\rnl1l1' ~'u

condit\'OI\J h ~nc*\onn<lman~ ~ 't"-ohf"r \\)i ""Dot
- f.ncombrq,n,cr:n~: Le systw J'Il do,~ ~oJ q~fV lourd 1 -.}.oi\ âlrt

po{\cJi\ . MOl'\Jotll <1~ d~t'hOn~ClI1a' ais,(s .

4



5

• ..\Jar$C1~\(aa; La S~~cl"'~ doit otnr \)h\i~Qb[O' 'pour \0 d<T~frml.,a1i...,

do s~ns ~~ tohJiot\ q\341<\lHl soi~ \at-~~aCÛ'yY1o~ql)r.

_ Coût . Le! coùt d.oi\'" ë~rc ~?ti",,,m. Da'ns ca tAU_C(' ,\

.Aoi1 ,ekf'(l m\ n\muW\.

Manip,,'qtl'on c\" modq J.'am~loi G\SCl'f.

-1 \ l"ol.L~ a..u on~ <b ar"c1a nooJ btn,,"c:~n.s c:lR ~o"s c.onÇot'rl'1C1r

à. ces pr~.sa..,res S~qa'r·Cqh:on~.

G) Sourccr lu ""nfUSt

® cOftqor 'f\\oroà"'vct-~ûl

mohlur

dî59\)(

~nra .....--\~\.

Pré santa ~ion dts ~DrQtions

Un dis90e mo ni dlone ftlnta a~ d~U1C p~o to callulcs.

(0:'9 1.0

SUPf or t-

~tU"" rho~o('AlIolc! sont r'ocaqs à 90' \'une 4~ \'cwh'a ~ nuv

dl ",., d\·S,\"f. C~ di~~\Jq ~r re~ d'ut\P ~Y1~r.. 1\ u~ r1C~

0. \'or 'or" .:::lu ma ~q" t O\Or'\ ~ on d~,ira c:.o~" cM ~rq 1o et. tll"14 ol...tl

1;'91.6

LOfS~U4 ltt ciiS9\)( ~o"r"e (l~ ci. ~hQC\\)q r'~so~q dQ \0 ~"t'fl vlS

c>. u-Ü .ekt .00"((0 lUD.,·npu.tfJ ]ll copTeur f<tGCUOlnt \. \\)ml~r(l <tl~

.CA \iè,.o dl Ùr'l co"raor ttlaJriC{ue. Ca. c.ouranr .x!l: nz'cu'f>etroblt

2.2
2.2.1

•

•

•
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sees 10ffWU d'\)rtt. \W1p'VlS\Orl ~I,cl"n'""ez • Las f'<1farn~hlPl da <nt:

hz \JT1 fol,ion $on'r To",~hon el.~5 PN) ~M c.hr's .da Jo \""",,'e~o

.Jk ~ lo nCÛ'of'Cl) .Jsw cap~Clors <Ir Jo 101 to"'~u cro ï do ~ f'"rt.
to"'-'i ~\ s mo\U \li'rrons ~Qr \0 soibz ~Il s d qt.....·h lU r lQ.

\crm't dc.s S'~nQ..U'X.

ç:urros~o.s ""airtranoY'r qua Q( di59U(l' (dont ~(l\rb(cz) rou r'"_

n<l .J.o.Y\S ~ s<rn.s {\o('~re 0. ~rh'r 0\1 ..ea \">0", i h On ~on_

lfta à \0 ~.~ 1 )\'\ou5 cwrons 1c.s ~~l'\.4"vln.h SlJl~"f\rS :

_ Au ~ort' a.uwru ~qJ f'h.>tocallola..s n'ur ,'\{"t'lll'nq'q /d/(l~ oJL

c.u~ si~r1"L n.a sem V'1-t., o.uy 6ornct,s -Les car\'QU~ ~ t.t C"'2.

_ lt d ifC\.l>!t continu Q"'~ ~ ~()\) rnq,,- ) \0 ft n\'<7 û\anr GY! F{'cun,ar

{jeu U'1.s 0. vis dP lA rbroCCtll~lP e, d'o~ O?PQ("oh'on cl/un.

~i ~y\Ql ~((!J.(ll:\l.>C1 0 le toth'a SI d e C,

- q..u<LI~uŒ'J inü~Ylr.r o'prds ot>rs 9"a l, <CS~ ~a"'Joor.f E'1C~ï"G~ Lo.
F~V\~a "",'aY\,~ .e1 oJ" Y\0 9 M oi r <i.u c..o;o ~aor C2,. ~U\ ~ SCllt'\.l

~o\)r Q~\foiQ \)'(1 .ti~nat 0.. ta toth'a S,

_ ~uis Q~ +-.Yo qoiHa lJ...wC1 cl'd'(IOlifapC1nv-.dV SI ~.taul
, ,

52. «$r ~nc.or" ~ Q ~a

~ l'\o IlCl \'ri Clrl )' ~ f<I '1'\ ~ a , o iho CL e.\- ~ V\ D Il ",o.u dU c.IJ f'\a.-

~ isotk,'cr S, af S2. r\ItSonY ~ah~~s r* la. succ.er.t.Sio.

cl.s1.D PU't~~"""'.~.r ~t )tpa-fnOf 0.. SOn ~ro.r iY'\ihetJ.

Si l",o.in~(Jy\Q"'~ ~ partir· J.g \~ Y\'\i~f ~o.t\ hbY\ n,ohrrea <i la.

f('~ 1 J Jf d\S9l.)( toucncz dC\YtS ~e SQ'n5 ~Y1hhof<1irt., no,,"~

o.Llt()ns 10. M.4""'a ~c.c.~sS'iCS\'\ d'c'c~",q;t\1(.nb 0.. 10. <:HttUlrcrnCR

.er' dCll\J Q <...OJ, - u' }c' ctJ Ir Q<2 t.Of>~ez'H· c2- ~ re~o\"'.P..

~fClm'4.r 9'\",»\)I>;on aY Ci Po n!;oi r ~ d~u:i~"..e' _ Co1\'rr1U_
t ' 1 l,('l'na" 0. \~ prc(mictCtT Sq qo(fl Ct,

6



•

•

~ •. ';,an.s da. rotc:fh'on

horo.i C([

2c. t;a ns &P r~ rcJ-,oo

anh~()rall\l

lb

e
Ca~a. ~p{qsar1~o.tt>Y'\ a~ {o-itllZ an S\)fr~an'r qllfl Jt\ PO~\~~

\1'\itlo\.\a (nt" ~ c~O(l roi..s ca:lIq- 'Y)d.lq\)e~ ~ ta ·F~\}rv.1

~ s'a~\m p01St ca!tq 1<110 han J..p ra'olI3ay- Per 1h()",tQ~ co..... uf"_

nu~ pour \~S rh.>to <:<r\\"Ic: (2''' le dÙ:9u ( .

P~r io. sui hz A4.raf"'M\n~" on mo 'ja'n d.\Y"I~Cfrfr<l ~....h'oY\ l o~'''11JCl

.d..~.s \C1'9\)<I'~CCS _ Wous lItlTOrû ~Q1\~ \'0 .tV\ 'ra •

•
2.2.2 ~isqu~ moni d\mCl fanta de: Geo,"CZ'~r\Cl lXlriab\t ~r

un<L p~~o ~\\v\<L .

•

t40t,ur



•

•

•

•

~o\lS dflXlWU (none'; \a rrinOf'fl C\'7(7 .P' inhmsi hf clu ('OOfonr <1\ <ran'9UO

<!.,.,.is fat \)Y\ a\qm<Jtl r 'pho~O ~\aà r\~\)Q as'r toY' eto~ 6.t le>..

l'\a..b.ttct J.o l~ UJmi;re' rn~U ~O\et""HJrü' AD \1 \Y\'rlDn1\r~ ~"",inav~.

Con ~ru c:.u\.(tr ~~ c.olJ ran~ q\.J(\C\UQ; ctmi s e~ \- i Qu~a"'V- 't1u," forb

~uQ: \' \nhIl1sit~ J.o la lornie~ CSY ~'CJIl1J.<r,

Ain!.\ (JY' s« {(lt<rnqn~ 0. \q 0'03,a.,\of$,\"4 la J~s~.oa
tourna d~f\S \ a sen s hOfQÎ ra) \0 f(n~a OO~I'\"l'r'I~fI d lZ tQr_

<3er or a'" 'pClSSQnt' ou l'\'\1Q'ClO da la fhoh~ c(l;I\"la • Ca ~ui

~nclu,\- un eovrenr ezl",dr\ '\"'0 don\- l'in~C1nsitO" cro~ t .

Lots ""0 la sans d Cl ro~Q ho" ch0"SQ.I \( Co 0 ran r ~

10. sorh<7 Ju cop~aor <lsr Q.U conh'O\rq 0na irn'p"lslon

cJc/croi s,sa nta _ ~OUJ <J\J'Ïons don c un '(nO 'jqn d' ld cmb{\q,r

lt S<J.nS da tOfat(Qn. Lr ~rt)bJ~~Q rQ~tdcu~ uo\Qf'\& tQ.
~c.h.Cl"('~ d' onQ \0'3\qU<2 oo~ablcz; d' ;1'l}(J"F~hJ,. q\-" d..R

d~(l r4: "'ùu' les d.eu)' r~~ d
'
i rnrU J.d on • $,' no~

-Çc:ti s~n~ \J na n: \,c~~<Inr-q \--i 01' de (Q ~t »'\~ chr.s ~i ~Ylc:u. ...

OO\9;S d:Wftlns ~ers de: '\J~ ~ro.fh {j ci : .ci cr ~So ~ =

cj (volts)

1', rot"~i aV) donl r': Li ~
\1 Sens hotain! lLl-----------L...t..a.

t rfOdion)

20 ('otohl)'Yl do,.1s '.\ts)

10 SIrli ontihoflll.~ ~ ~
fO ~ :!,,-~-----..;::s----~~-9(ntction ), '

L ollurO' der \0 Inon~cr;'<z o\l der ta det~a:rn~<Icla l'lmPl1SI0\1

d(,~"'cJ .ca\q \~ t1t\at\()" <%t\hez 91\1\~<1n~itd t\Jn'dnCl\)~Ç"

<l't ~'i~~cnJa~ ou ddp d\l ~\3no.l (,t1~àri9\)f rfl~\J Ita"r.



•

•

·hQ\\\aurs s\ lo F~~\;.eO'\Io\(2 ~st polQri sale? ~ 10 se rorc ,

t\ot"\) l~ CoOuron\" ~hll~;;) alqclfi 9\l~ an~n o(ru <T.{~ rfO port'·!)n ....

,",al ~ \' ù1ro"si~J du flox ~\)ll1inaox n40. UO~ aurort4

~ e ~l\)s a mp{a5 Jd~c..; \.s su r 1Cf caraclarish:.qocrr dA.
\' ~ml ~i on ?ho ra ~l(]clr\" 9\,)0 .d a n..s \<lJ \h.ora(~J è;

~(\, r,

To",le fots ~oor c.aH"a o\ao').iam<t s elo hen , ,l (l'li sYe una

aOhq d.l(~"cul~~ 4ui q.tr IQ t"c7q\i~a~ÎoYl dcz \0. ..ftnht- ~

efo..,qhi<l \}tJr\oblcz;. 'Un rq\iq\"lf 0. c.q\t~ dlff'wl\-e' erqU("

n'<2n corurÎroa y.>o.s rnoinJ. una d.1{~wHd c.on~\~h? ~

fczc.oo\ttir lJne Ç<Jn~a uniform<1 d'ûYl ?Qpiczr Jon'" \.Q.

tru)'l,S ra ra" c" Ci'.d" ~ ri cA bl.o •

2.. ~ Cboir da la solohon.

g

A ce ~rool<Z' ;\ nl«tsr ~os do rC)ur ais~ dt pfocqdQ'r ~ un

<:'n~i)' ~ofmi \r.s dcox s=.o\oh·ons. Cor aJjcon<.r d'qntrfw

\1 l'L 1 \ 1
~ ($ n a (ln?, ana ~S~ S\7f~".sCU)1R'le"t'It f()or r cr r O'l <7 t-

tf"Q 6IaV1~f(l ~'f l«s O'Io\ndcvJ \t1\\>tiCQ,b'onJ cb C,hoqu Il

S.oto~lon .

• CCl'f4l'ld..,,\ 0. \<1 \umi~rr; dqJ cr(~Jrfr da ~n dercJI'an

~Yab\IJ \,\0$ haur / 'C\()Oi ~OU~t'l.s Jci~a~er l~~ atc'_
rcw,"~ s d~ Q)~'ra fQ iSOl" &\)\ \)Q rd"s :

_ A"c.on d<tS- d(J:0)' sy.s'rcirnus ne r<ls<znhz un r(scp>Q';
d9 1 l" r ., \ l ,_"L-oa"caqr ou 0\. \ n~(l' CO ft hz 'f0L>r 0rcrrQ\,.fu,uY".

- Au ni veeo d q li a .ffCd c(h{ J la rr~mia(1 sol" ~io., aJ ~ r lU1

\)'\(] 6/11 cer [' ohlisqb'on cll7:3 ~I~manrr cU lo~iCJ"a.

•



•

•

•

•

sd~uant;atla ~orrcs I03i~V(s) pnz'~C1nhl. UtU bonncr ~'Q_
bili~u: ra r l/~Iirnlnch'on dc.s <lffoh.d.D bruit au. n.t'~

.Jes ÎI't"lf>v\Sic", carr~(/J (lSr ploJ ai.sa~ _ Lq rC:~vrOl,"\'h?,'

olt l'if1~o",i~q' IvminqoJO' et.Ü 1=»\0.1 fac..d\!.ma"~ c.on\o-roto-

bl<Z' ~ot)r c O"thz r(aMit1~ ~~rro cha.

Pour Cq'~ diffrranras rai sons qr po~r Joi~(fr \a" con,p\J

~i~~ lnha~qn~e ~ Il in~Q,q:)rJrJc·on d(l3 srsna",. rr,"Q"~

~vlo.irf's./ nou.s alX>YU choisi JO' ~(Vmicrnr soluh'o'Yl.

Ca\la_<i drQvü CJ.in~' n~ht'no~ fcrrC\ ll()bJe~ dJ r()u.rcr
\0 '0"hr Jp l' ~~0clQ .

10



• ETUD[ OLUTfON

•

•

•

(1+hz d~oda: se faro an troi5 cl~oFC?:.s;
_ La pfClm'~re' sere consa c r~~ à oocz ana t~J à cr sor

fa rio\ircÙiort clu FO'tnr dCZ" \t\.IŒ nWcanl'qu Cl d.tt,
s1,s tq fY\Q'•

_ Un<t d«uxiàme parhŒ S4ra con.sac~a fi "na anql~JQ;

d.es sc'~J1~ 0. [0 sotr( cr. d~ co ~r[ UrI'. CaH-q; dClUXl~rl\P

cira pa. "oi ~.d one ~'r"da dc.! caro de ri rh 9UU lZlt'cl r( Cf\) (S

(l'y 0'lcrdroni9ua.1 J.u \mpul..rio~ ~sr raliiu ci \<1 pqthe

rt\(!'c.an&·qve cùeo Ct. naJ.Lt . fn a.ff<zt- \q .f{>rmez ar la \)~t'iQ_

~ïon ~~ imrul~ion.t Il.d: an rillo.h·on dirrch a~cc. \0-
forma at la .d\'~pOS.j Hon 0'nq lG' du d(.t~uQ'.dU ~ho\-o

<:411 ol,S' a r cL Cl (0 ~nrel' .
_t:n-{Ù'l un<7 hoisi ~Il\lt a+op<r 9Ul ~(Jra \ 1anQ\'jse t~q\)<rn_

halla du ~6l~m~.

bci.s ci: ?{11'S(O~

Lo. ~l\)t-\oo rClllq qu'alla
~ Jb cw àuZ' :

r n se re.f«rront QU ~aro~r0f>hq z.a.: 1 t}OU's POVI11>t1S

rt~vm.r la Solo~iol1 Comm~ sud":

ttJn diS9va Q\)Œc 0"' f~nt~ ((st" F'r~' au bo"r d'on arbrv.

1"", phD YO tqllol~ sen]' /DIO/ca's Q 90' l'ol1cr da. l1<luhv

. au t'our da cet dt'sqoe.

La. sa ula sr~CA'~·c.o..tÎ or') 9"''' ~QOS fa"s ons C1 cio e Il <1 rn any-



• Goncarncz la lonjoaur da la {ql) ta ; <7n <zffa~ calla _ci

dOL ~ â~re su.çH sam mont" l0Tl3u a pour "u
l
~ un \ "'ÜOtü'

1 dO 10 1
~i~r\td so'\ ~ "cd ann« 50,\v(Jn Cg 1 un re Ci,U a

\0 fois ~Qr cho ecn e dlls phO ~o Cet t\ v las. I.ni h'qle ,
m er,n l- dar"I~('nef sont" 'pla otfS '" go· tJ"\'1GCilS G\

«:!o \1 Q" \-ru • (?q q\l i nez con sri rOŒ, ~o.J" <z n corel onQ

con~roin~a. .

•

•

•

12



• - '1"'

3J1 PARTI[ M~CANIOU[

~j.1 Olman5'lonnaman~ do disque.

•

L'nnltQ·hons

Uoos q Uon1 COt'lS! dalt1r l(f <1fftt-" rnqconiquu "(Ji ?OOf'_

rotant ~~r't an~cJnt:lris rar- la f,'yohbn ch G\is~u,. sur

1« ~our d' Qrbr'q d J un ~ohtur:

... La diSCJoa c\ c.a»scz da 50" poids) iMpliqoa o ne ~rco

oarb'~lq d\ti~" oa~ \e:t bo s caF"\" C\ua~ CUl bour d'arhrv-,
l" d 1 1 1 l
JI 0'"' one \.Ina n"esshcr da rninimi.rtr a roi dç ..du

cii SCf",q

_ bu r}t da (0 Ftntez. (rnQharq anlaole).J \e- Cctntrq ch

C5raoi~<l Ju d,'sqc>q sa trouO'e derlo~ par to?"or~

Ol> C'ctT1rra dq cg d~rJ1i~r. ku 4uG' (',nsr.,., biC? .Sclm

an rotah<ln c:leu etffcrh de d~ba\cu.,Cq~l1" p<u-
~t7\" ~~~ ~cf"crrqr = ut" pro bl<rl""ll ~ rJ so e dre.

r"r la rJol,'~Q~ior'l dU

fO id5 rqdvi~ Ju clis«fuU

l'a '"mini\) m cc>roma T""LQ-

Pc>ur "na foeil; td c.t' osina9<l )sor~~ur
\0 {<rn~q Qr <13aJ~m(mr pour \ln

MoS Q\lOns dia'dr da choi~ir

~~riau o\a bosa.

C<l~ndQnt il (.Sr <1u\dl7ll~ 9u'on ben ~'ni deT ~urfoCR

~~YQl (t,.,j 'lui crst'" rzc.i{cr"'(r)r ob~anu) ) 1 rf-nd tnt's

~.1_2.

•

•



•

•

•

•

,csnl"aj atl'lS\ CC1.\o ~Q.\)'f c.o"s\ir\1tr un \rlcoY\\'tCln\unr C4('

~o uuo.nr a.Yrcz una ~""\)f C(7 dl bru \ r .
La d\.s"tn f>'>\lr CJttta «xison Sc:Iro 'f"cslnr (ln l'loir. ~
Of' ioirQ \cs re+\e-,r\c)\'\j ftOO Ob't\~ \Y'\ .ç(U411 c.o.,. ~ ~r

tcz.u r oS •

T'X '= nlom~nt- dl \narriq;
m == rnOSS<7 du dis ~U(l

C-=- érai$s<zur dl,) ~is,\L>a

f:::: rntHJel "'um~ du &\4YQI

d = c:llQMfrrG d~ eh S,v(
, '

~ -= 00 n dô. V'I ~a. 6<1 5FO ()'( hl .

Rur \q dis 40<1 0\"'0\5 i clol\.S l'~ ro cLa llU donl'l e ~ S Soyt r:
t: == 3 mm.

cL = -160 mm.

f pour lOI lurniniUrn -= 2.700 I,t.g/tm;'

~ lm == -16,60~d62.~ :;:;...-;.> R 1.,60 N
m -QIS"6 I..:~

En C(1 ql3i CJlnurnq (q als9uIl cQu-q'C {an~a',

14



~nhl .

(2"" -:::: rQ~on moyan da la fanra:

•

•

NOVJ rouuuns d(tfarminfr la ma ssc

raahsahon da la fenh~.

so,~ 5 \d lon~o~()r da \a
\

CS :::: 12"", t> 00

Q\'11 - t2, -+ \1-a.. _ 5&+70 _ G4mm
- 2. - 2. -

50·' t- m.f la mass<t det 1a rn o~icirv an \( oa~_L0 \fcdcz:or Q~~rO-

'Ximab"cT d<r tl1f (r.s~ olO\1ntC~ par
rh.f= Rm 9 xt ( \< 2. -121) )(f

m1~ iOgrammlt5

3. 1.;; C<In~r~ da graul~a' rz~ morn<7nt- d'lnllrha- du di:59urr

Q.\lQ'c ~an hr .

la ca" ~nt Jcz ~rCl oltd do dis~u~ Sl1nJ fu,ùa <l~t 10 colisd au cen.,

\-rYL du ~l6~U(l _ f,· l>n<T qua Y1 ta-,.' det mQh:~ <orrc.1~on dont"'

0. la rnasSa'" da ra .ft., ~q- fi ~ an le""~ ,1 1<1 can ~rC2' 4~ <jra u-il't
sc dctplaccr par f'O r~oC'r <Jo œnh"ll Ju Jtsq U<T

~oi~nr X'c. G / Yer, l~s noooCfll~s coordonnets Jo cetn~cv d.([

c:Jr auitd nous O'Hon~ ~

• Xcc;. - X. A~ - X'2.A2.- A,,- A-z.

Ye. Cr -= YtA, - Y2.A4 \
OV

A, _ A'Z.

Ai = Aira ro~alq do di.59Uf S<ln5 fcrnlv.
Al.: Ât ra da la fanra:
~ 1V... (c.oor Jonn~cu du c<u'Ib{t ck gr<tl1iltr J" di9'lua

•



•

•

•

•

16

jo.ns firn~t) (X" "11) := (0,0)
lu calcul 6asd sor \1l5 do"n~c.s d<t la fi"9orr c(_Ja:~soo~

donnant- : XCG= Z,5 mm

Yc CT -:::: 2, 5 ,mm

- -" -r-
Yc~l /1. k:.:J

XcG 1
/

/

~ou.s Q(}yons 900: 1<1 der?1 act'mernr do cq-nh~ J~ ~rattlJQ" tlS~ trrs
faible .



• rm d,

\oncarrHTnt' nq
) ,

\ ct\f'Cl\ lo ct \"Î0 J\ clU

\ru, 1a Foi ds fai bill elo di sep' e J \ CL di~-

torcz'sant"et 1~4J un f>ro b tetrnO' nc{ce$sj ~Qnr

ce \,) ri e ~s i s r a nr i n d ui t P Q r: \ a d tsCf ua .

3..1.4-

RQmorqua

Rdsolohon du problàme- dcz d~balancczm4rlr.

La d~bqncaml1nr ~ niuea.u. d'l.>n organq tournant""

r0\)'C,\UCl der bib.ct~ioh.r. 0,. pt)ur nofrt s~1'tq.mC7 9u,' sarl\

a1\li p1 d..Q, c.o. praur.s \=>ho'fba{c cKri'lull~ ~ ~b~ "'OrtJ IH1\-roinunt

un d<r'SQ-cG'n'\t!.n'r <rnh.." \c ~ourC(t ("min/Tosa at.Qp CA:l.'Pfavr.J d'o~

,,~ sauro .:J.9 bc-oi Ir i ca ~o,' Ci ~ 'n('I{C..{ ht tour UY'\<l beY\ nt

r'.,S'J!G ri te du ,i~nOJJ.x.

PoUt rq-'sODdrq 19 }>Tobta'rnq ~o"s allons ~1'U" ONt c1Gu)lla'..

Tt\.( ~Y\hz 'ur \gd.l.t,ua. CaH« fc\1~C' ~rQ p\O\~éq

Sd ",,~hi ~Uq;m4nY ~ ~r ro.t=>\=>oc+ ;;.. \I~f('q. lJ"O\f f"j
d.a. \a ro ~a:

b' Qi il<llJrS

•

•
l: lntrodocfioo d\"n<l not'o-q\le faY\ra: ou pl~

Q'1Caci"aM~nr la.. e.-rcr'"f\on ceFlJne f«n\-a \'rY1\>{iqu!Z' e ne

nouU"el!q sczr(t ~/irrtpl)l~,oo~ o..u niu-e-ao <J.(tJ c.op~ur.t.

1\ QS\" donc l"\accssQirq de 00\',.. tC\ sc!q\JCZ'nc<l rtt.roffanlr

o\(t ca\tcz donl'la~ cz::h:lc:lih·onnallfl". Ce qui ,arQ fQ\f"

dans ler okca\=,ih"cr s s.oi uant-J:.

•



• 3_1_ 5 Fixahon du disqoe sur l'arbra

Il Si ag;~ d'uo4 Ildison mo'canique 9ui consh,hz à ~liminqr la
rotatian du dis9ua sur \'arb('(l . ez.H-~ liaison sara qHactu~

et rai d Cf d'una ba9ua a~ U(lez \1\5 da rrq;s~ion.

La boC]oa ait fi)(cr~ SUr'" ta c:\lSC\OO soi~ par $oodorv soir

far dlZs O\~ (\)oir t' 9 '5 .~. a.. b).

•

•

•

hg. 3.3

/*'
'~T--

'Jis P (x4)

@



•

•

•

•
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• ~.1. 6' Rdo\isojion d<Z:5 su rporh~ d tZs ?ho~oCtZ"O 1t'.5.

20

•

•

•

Urt~ clZllulq rho~o-âla-c.rt'iqoa est con~tHDà 0« d«ox <Î\~rt\œnh.:

- unq 1>oorca cl Cl \omià ra Cam poole)

- un ~Iàmant ~ami eondOe.tCllor (phot'odiocla.) ph.oI-O\-raI?SlS\-oY""_~j

L<15 dal?x ét\amants àO\04n~ à~re p(Qcds Von \}ü 0. Vl~ dt

tJa.o~{œ j L'ult daru \'ayq da lJ Qoh-a.

Les ra 'j l)ns \umi nao.r dol ua n ~ cl clqi t(l r la t'ho ~() \-rOl1.t i srcl2-

.,l(\V1 S t.\nu diNtch on po('q \\~1g ~ scn axa-

~n cz.Ffcr unQ lt~4~ \')unohan da la ,~Hrtchon cl1, nà d4t'_

ca d~ re.~ons Vfod..,\\:s \Jf\a, ooria.ta'on d~ ceornnj-

<lmis par lQ. fh.o'ro cql\\Jla j CQ qu 1 el r un Cl ft<zr de

Pfl)(~ ,,,dc'Jiro'ot».

60 " " una \m~1)d a 0 Cq pa rtiCÙ hlire ~(l ra 0 C<...Of d /(1 0: \0..

r\C3 i dad A<I [0 rtXdt-i()(l. c<l!l{t_ù c\oir q.tre ~ikt on

sorrq ,\UQ ks \'ribrot\ooJ ~ <..ol)('";S J..o la m(SIl Ql'">

~,,~rdhoV\ ,jü sJL'rime-) n'qfffc..hLn~ rlQ& e u ne! $0(2'

ri~qrCl)r(nr f->cw sor tu p~rC)CQ.llola.

'i)1. 6 ..1 Londihons d, Montosa des rhotacellolcJ.
.. Lerot dao)' ;'J(~nt$ d<l 10 ph..ot"o œll\3~ez doio-crnr crrrq

p\ac!'s 0.[ par~ <lJr dl C\\3~rQ da [a f[o{-e-

• La ~is~qY'ccz ~nrrq \'$ 6ctlJK (source lorniY'Clusq- err e-1à~nY

s<Jm\Q)l\dIlUCZ.l.HJ dcit ~~r( minima\q
1 1\' ,. ,

- l-(J.,Ç dl"X a tmenh' se rcnr" t1f 1~J ~o t~ eu y rar .ics

..çi!~ a!flc1n 'lUfl,S Su l oonr 1cr ~rco a (A' ~ d ~ s. Sa er !



•

•

- .. ---------------

'"
So",'rClt cia 1 "
I~"'ièra "lQlI\ptU'c? ~

S<Z\OOCt sche ma ~ trol.~ pO·lOrS Jo prisr SO'lr d~~srt's ~O\,)r assu_

rlfr Vall\'hq"tatlon a~ \a sorh(t ~u tllutau du sys\crmtl Ja

""'fb~<j( ; ce s trois poinh sont G) ® ® ; Cet "i c.or~s rond
à. trou ~·(s df jonction

3. i .f? 2. Présentahon du mon~age.

•

•

Le.s ~~u~s 5.' ~ 3.1 a. b montnrt\t la montagcz COI1%U pour

la s~sh,'me' Je capta'3<l Jq:.s :si~naox.

La det.scri~hon su\oon\-(! ~ S~ tez~(rrron~ ~o'X' F5UftS 3.6 qf 5.7

c!OrtN le rô\(t d~.s diH(C'lnh ~'(;"([nrs:

- (a h~( i sCJ~portf '"S d(tu~ h9C".s 3. Q5 h9~.s 3J~ur~C'
~nt I~.s feu an ·U: La r~<Z' .. Clà lii(! ClU)' h,~s '5 por

IJ"LS da prt" SoS ;on .

1PI J t IlL t lJ" 'l- CI aman 4- 4iUrrort(f far f.s n~(~ 3 asr un f«r <In ; \ q.st-

plac.J da So\"tq- 'i"a la JiS,\CXl FQ5SŒ <lnt~ ~~J clŒOY branchrs

Sur l'onq cJ~ 6ron,hflS )<zsr ~\'cr' l'cllamcrnt 5 ~urlQ'lwl ~s\

n\Ol)te' la Sourcv lUmiI'\(lD,St; ~ur Pautra branche ~t .ç(ra' on

a"h-e &limenr 5" '\UÏ porhr \<1 coptaur (photbh"C1ns\sf-OC"j.



•

•

•

•

IC?~ F\s de ~~n~chon son\- r\ace-.s \q 1009 du (Dr?~ Jo \<rr
<ln f>rmc dIl U.
1es trois priS\ts (<t\~'YH{n h 6' der \a Ç-t'~u re 3_ 7. 6) FUIY'l<ltt-an r
la connccl ion ocsc lq-.s clr<.oits (ly;nrrnc.s (a\imenh:ùicm u\-

CH'cui \- \0 ~\"ua)
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•
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l='<33 1- @) .

G) hg, da surror~ pnncipola

® Vis drz ~rfS~6n s

@ h9lZ da svpport" cks wcs .,{Uil

@ Far ao '~U"

@ PlaqwHr dtt monta9t "kit"

® PriSfS(3JC} d~n~rt4 arda
sortit ..

® Çil5 dt connach'on (!x)



v

•

•

•

AMELIORA110N ùU SYS1EME.

Apr~s 1\ntro duchon da la dau~i~mC?' f([n~(l (page 16)) ncus fctis\on.s

la rtmâr9Ufl que la so\uhon (ln pra\)o~dd" \ni ha\<lm<ln~ une saulu

Aprdsfot j il ~.s~ donc j05~<Z c\<l OtAr \'a~port dll c([Hel ftlntu

clan~ "q(d6orahon de la soluhon.

C'ce.s~ à \a 'omi(r! de c~~e ma dl~'Ca1Ol'L <Z~ <ln CDn~id<iranr ceri,
ta.in~ 'a.dcwr5 tallit l"Otloltnaz d(l la h)'lli~re para~lt-(( sur le!
5'jS\-q'(T1CZ:: 1 90 <1 les om~tlordhons seronr faires.

ConsClquenCQ de
tmru lsions .

Cf b,----,-,--.,_0:...-__ft
'% 11" 3% 2n

2.5

•

y

CI

e
(

e~
Cl

- r



•

•

•

•

En {cil5l:tnr on e cortlpC\rOl.'son (7.Yl~~ lets sari(fj dII'''''pul_
s\on J~,,~ le cas d'(1)Q .f<2.n~a al" dal1~ le ca..s

tl\011C Javx fmht5 noes Foucrons .foira- ol<TOX rŒmc::p'"'-

9UQ.s :

fi nQl1.S (el' cecs Q\l"tc d(t0Â' .f(fnt~~-, 10 ftéqoanœ
d(-s imputsl"ons ~ la sorb'(1 da choqua Ca ptaor Sr!

trooO'~r doublar pllt' ropport' ~ 1<1 ~rJ'lOŒt1C(t e!Qn5

1" cas o~ nous QO'OttS s~u(arn<lf'lr un e fanrlt.
J.0J baru ca cas ~ oec ed(l'(JY ..fan ras a r a IXZ"c l~

aLsrosition ~ <30 0 cJ~ COFrq-urs, r~ sirocüion o~

Ci::. 0 ~J C,2 =0 n' Cxl srcz ptos.
Qalte daondm<t rqmarqoe tlol>-S porfq cl {oirq (0 mo<l~'_

cqhol1 suil,)qy\r~ 1

Modift'cah'on Sor la di.spos,ih'on dtl',S C<1phrofs.
Et) U'O d'ob~anlr dQns (cl saqolfnaz lo situdtion oÛ

CI qt (ot pre! nOClI1Y' al1sa."ble \\~~(:d' ô/ro (non Cl,Ycihi)

~bOS <aHo~ etlPPfCJch.<r,. les daux cophrors.

LimirQhons à CCI rapproch<!tflal1r d~.s cap~qvrS.

A~'I> dl ~it 9Ugll~s s on]' le~ (.()ns~qûllnC~j du ttlpprochl1_

~onr dvs (..0 r~<lorj nous Clll(lftj ~\Jp~Q~qr Itt sitoO(..Q'on
(2

c:.o\'oon t " " .....-~-,...v 1:- C· <, C'2,.
\ .

CI: cart([ur i

Cl. -= COp\~lJr 2

~::: a\")~I<l antrQ' lC1 aVC! cierI

da" "( co.ptC1lJr.

<Z -:: esr 0 C4 ",,~r"I" <fl'\~ rq l~s dqu '")(
s" r p 0 r.5 J..t. <» \> \-cr Uri •



• hi 0'" POOI,J1)O.> fOira
ton ch'on olu \C11J'1pS

.cAonn.~ (w rad/sac)

ona r<lp' "~(mtdhon do sf~noll aYl

four \HlC7 ut~q.,SSlZ' ~ ro~o~,'on

(v.ns ) ~
@ ®

CI 1

1
1

1
i

0 t1

•
( Vot ~:.\

C2,

1

6 1 t'i
1/

-

•

1.

r!Q. t Cl \=l fas. a nt'o.l Î o l1 ~r fQir CJn SOrrO~Q.,r un sa/1J .d.P roh:LM'OY7

~o('().ira ar rai qu~ c o tan"r> r::=-o Cf cr..s~ <7'Yc.d·"q' ,

As.s'~non5 !Q OOll1di -1 0. 10 ~\<1or rnq,l'ÎrnuW\ d" l)o\~Gcr

du 'i~nol .. La scf90<Tn cq Je", \Yr\ p",lsion.l &CTI"O dacr,l(,

~ ~ ~~oJs 30\ ü<'lIlü: 10 i '1 01 0 0 COttctJ POli

dQrt'r 0..0) ctua.trQ'f point,J Q) (j) @ @ montrt~ sur \0

~l:1vr(j cl'~~~r~

.z 1 in rlu~n ce dIJ rarpro chezrtlltnr Je1 co fhtor:s sa lYlanqe'J~(l

rqr la. VOt lav«: ~ tel", ps (t'i) <U nJh~n,{ da <z, ro,r

\
rappor r a Cl .

Pour "!v<l Cg rahnd ~o\l" ra r~ pdr (e c~:rwir IOB'9utt II
icw.drolr "!VU 1(/ ral'l1p.s da rdpol7SCT d,) ~l/I't\I1t7"s dll'"S

Cirwi~s infr(1'~rcr~ So~r t'us pard 'il>Q' tlt..



.tJ (tours frnn).1
OuIII -x: 9CrQd) 9 II bO

UJ (rad/~(Jc - 2-Tf N

bo"lc 1q rel~Qrd (ou auant') de-'pan J IT~Qlt'rn<1"Y do bJ.

CapanJeH"r \a hrmp.-s da rdpoY7se- dts CI C?J ~ Jo
Por-drcz .Jcz 'i è.. 10 ns .

~OUj Co\\tf)t't-S

•

9-- 2. ar.si YI (l

tl2m

po s~i 'pi ljh,I d~ tG ~~rochŒ_

du tddoira Van COin brd" _

~l'Y'~'lion;,.ti\)n Jo C!cr"(~n

soi ootl'7 ra ) .

d<z tCl fon hr .

(l -:::: ti C M -::: Li.0 h'\l"'l

Qm -= 6'4t~:::p e= 3{;Gl5'

d g ro~o Hon moxil'l'l CI l~ uhliSvg

«s ~ d~ r\ -= 1500 bFm .-=.:>

t;-:::;. 0) 2. 4 3(1' C. •

<t'sr bqQ.V GDI.l.p rlUJ ~rQndu 9.cJ~ le ral'?\ ye:>s ~

Cl. f)'Qillaur' il ",\,\'cr"r"ls\-a f.~ "'''' ""oNU,.

t' na o-i\-c SoS e re~h01) ? 0'" V"Q)'l ~ ClI V)'I a" en-

nOos P1"0 corq 0 V\ m 0 ~~"

do 6j" rJ.." « : dl o~ unq

Aj srtm", ( IJ'O\ r fi'~ l'fa

Qillq~r~ la \)i~~.s:,(l

l J (]1( pari ~C" rQ~ l'ot'lpour

Par

Q"", <ToSI' ~ r~~l)" l'\'l()~an

AQn S nohv ca.s

,
ra r0 1\il' d.crs

h~Uff\~Y\~ ~

l../1 ;.
" ..,.. 40, ,?Ç>~ ~.... [a br~ ps .da rdp I!l ....s~ d.cJ C' 1:

banc nour dirol1J ~U(1 tft tOt>Fcochq'tl1~n'" d,s C-Qf\-~

",'... Fa~ d'I·V1.Ç\..oan(...(t Y\df'&\-a ~ tOI bo'n~a. rnarcho- c::Lu
1

~~ t to ma.

Av co"'~J"Qira cqlta

•

•

•
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• 3_1- 7 Fixation du 5y~t-arn' sur la bâtis du mo~al)r

la f~Cjura ~-9 da la poc:JC 50\\](Jn~c montrez una ffxc;1_

~ion dl> sys~~mf 5tH \a 6éih5 du more or , Calo cons_

h~lJcz on, Qv~ra Qm~liorQtl()" S'H~ou~ svr \e plan da

\1 an CDM brama n].

3-1. 7.1 Rel ductlon dCZ:5 a rfats da: brui ~

~oor p\a cees: e n 9otnconca JQ1

influ (n ces 1\1 ut uczl1 C5 (O'Oi r c.Dvf>Q

po ra si ru pOu~" r in-f WIl n car \(l

1e.s l'hbn~olj cs prlcùdQnt"s J \ as

~ '\o\)b~ Source- \orninaosa•

•

•

lq brui ~ ClS t tootq (0 mi; rr

rhotocallu(cr.s. Or dons

Co rhzurs Son ~ q;'X pose-'s

~L7()' si "CI n~~ .

C~..sr pourquoi .J noes auorLS pniuu comrn~ la mo.,rcv la
..çf'3u r<23.)3 vncz <lnC4i)\t~ dClnj la 90( lia 501\ r thon\o-ttZS

la-s ectllo(&'s pho~o dlaetri 'lues _ tr poor ~afmqftr(? d' ec,

cadcJr p.. ces dttrni;œs / <t(lts son~ .Çi'f/lf t sor des

r\Q~U(S ~i pao~nr ah" ~\u-o~~t" donnaYl ~ o.in.si une

Ou U«frOnt _

L~.J d<lo X am rOv (c..s

ci ~lH Œuihrr lct~

a - a ~i~ 3-10) .

DilT1a.n5\oonam«n~ da l~nco'oh7.

11 <zsr nctcer~sa\{a da conY\Q\trv \Q tCll~\IQ d~ Ynorcrur Sur

ltl~val \a.r CQptqor.t Sq'rot't montcr's jan ~Qrhe.ul'(1r le
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• coupe a_a

•

• @ qnccril'lhz

® âlcr"",t\1'" ~ioo~ol'l'" ~ rl'sJorr (\tOit' f"~ '5.11)
@ rlQ~utJMo 6<1 Y'l'IOn~D~

® ampou\a (~ -..... povtu)

@ coptou r (~hoto ~TClCnsi~~or) (:2 GMlpY~ur~

~ Ç,\S dl a\irntl ntqhon (Jr- d<1 Sof~icrs.
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• c:hamàJra du 'cëihs.

1= n y:>r<toanl- comme <L )(4Mpl<z

_diamàJre du b~ h.5 zz: 165 m

_ An9la anrra l'axQ des pho~oca\lo\ts:::; '36e: e
\ro\r ~''3u re sui \Janrct .

0:: de. _ 25; 5 \ de -= RIT) sin~ Rtl") -:: b'Alrimou
b::: 12\TJ 5 \na

dan.s no~r~ cas on rrCl'od d==f-= 2. 70

a-=- 2.9 mm _ 25/5 ln - 0/5 mm-

• ~ 6-=: 6'4. X 5\02. 7~ =2'3 mm

•

•

Tovt,z;.s Ctt.s \>'qlaorJ rioni<Z's

co "'O"<tno blq CCon ~\"m(1) dc-.5

rh()r0 cal\o \es •

plLrma\tQnr una ft"xqhon

rIa CP)'~ da Sl?f}:>ott .o\~.s
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• N.
..

ANALYS( S[OU[N1r~LLl.

4.1
. ]atinihon :•

•

•

N00S Q cens da u~ ,\7QtlCl bIlls prlmaiœ5. d'<lllt,,(1l ou d'1Z1cita_
hon : CI <J~ C2. hou donc qooJrrt CombinoLsons fOSS\ bl<?s :

01= lTOriabiŒ N~r<!s<tr'1ran~ l'cHat bioo\~ dt)capta0r i

C2:: \foriable re~resantQnr l'd tQ~ bi noil'tZ dl)(~)P four 2
0ambina\sons possi 6\czs da qC2, : DO. 01 . 11 . 10

Sdquanca dl (l)'cira hon d~s Cap~aurs

\)n~ saquenc<Z' esr one Succession b()uclcz(~ dli_

rars stables_
[xam?\([: Supposons 90e l4 motqur rOorn<l dons \<Z .sans

horaire (.0); svrr0.sons \ Cl" fznhz rosi hoo
nq'~ COmme" 0. lo. -8~\)t'Q' s"iU1Jl'1(-~ Jau d<rrntnQ_

ro~([ p

Wous coron.s dans oz cas la sd'10e-ncQ":
00 . 10 _ 11 _00 Cun coopla corrc~ pond a. CI C2,.).

Ct ('"

'1 1 %

<4pancdanr si à ~or~ir da ta 1'm('1\1~ 'po~hon inih'Qla
J

Jq
;mo1aor toorno dar\J {f sens G J c.o.,trcu'ro a.u prcz'CQ'da(lf

~10fS la s!9\Xlnce tara 00 _ 0 i _ ~ i _ "\0 _ 00 J c/ (['S~ ~ [' Îl1ttr_

1
1 f

sc clq () SCt9l><tnc:a Vrac<rdont~.

36



•

•

•

•

la ptOblq;~,. 9"j ~ ros:'Z J~ [ors (lsr dl<l~dblif +-ov~C.I l<r s
$<1~v<pnccs rossi ble:J 7 ca,.- ern f'fo\\rd \q; Yl1ofCZ'l)r n'<Tsr P<l$
\-oojoor.r damarrJ 0.. rqrrir da tQ rOC\\-i<ln iniha\q mol1-

rnlCl ~ \C) .ç,·~o f(l t(~QZJQ:n~q

~ 00 01 11 10
~na H'

~ @ 2-

2 5 ®
:; A- ®
4 5 @

5 ; @ 6...

6 ® 7

7 i CV
s CID

Â- 2-1 Commanroircz (Zr (l'xplicahon de la ~~rica.

:>\ s' 09a .dl i danh' ~qr ro\,) s 1CoS J~a ~s s ~ablc.s fOs~ \btcs

an qSSL.>Man\- un san~ d.cr ro~~ion Jonna-' j far a")(C1l'n pl<z

œ" so p\,>o semt' 0\'\ se ns hOrt:llf(l.) <'n o6hartr io' s q,,\u~rlc<?

G'-®-@-@-CD.
En suih? on c.on~\ odce ler ~<cns eon"'((lic« <ln porton~ dcz

~7



• 00 l'4~qr 01 Setlon \" ~~r}j J.~ rorahon •

la (11\ofr1 Ca sui\X1'ltœ (rt\onht \cs" CQSItS" 'n~(trd\~«,s ~o.ch0~('S.

~ou.s iOc\l9000S SOt cz t-a61<Zau \ldYG1~ de la s~rhu _ Lo -.orhlZ

c.or~ ~Jql1\ QlJ s.q n5".b Cj r !)Hat :i <1~ 1e ~an5 G- -:: 0 .

(; ,
\\4 i(',-• ~

Ail\5i dQy\.5 ,& ~ab{~ow il u~ 'lt1rossi~ dcz tq$3~r d9 IJet~<J--

S\'-~blt 0 ~ .P(a~oJ' f(~1) sans r~~~crr po.t' X>f~~o.Y

tr'lf'1,t,\ oif 2, (J"'M t<r cAS dl.> Sqn S J)) eu ~.,. ~1é\'4V""

tro.t'\~ltoir (;O\'~~ol~~ s. +(0\) dQtlS (s, CQ..& ~ SCIY\S

G) )J 0"( \ Cl Co. .t.~Cl c..orr<l.q:::'oYldo.1\Y 0. Vâhlr -Ç(1",1) ~~'r

"nt '-O.1t inko:,d;ta' Sur \,0. \\~nq AJ ~(). 'h\(l\tl'O .

•
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l'J~Qr 01 f>00( c,cl.; \01 SetC\.ua.nC(t S<rro Q\O(.t @ .®_®_®'
ChOq\.)Œ Jrq~ st-ablQ; a&.(ini un ex l( ena; la marri C(/.

rz Cl mar~()q; :

L~.1 dh~~s sra6la CD <l ~ ® CDneSf'0n d<tnt"

eu& rmama COu pla binai,q 00 } ca ~<tJ"lJo.,,~ \<lOf' d\.\frnrne-

d", 'poin~ da \)l>€ s~~\)a.nhalla \J'ÏcU1r-.t:l\) ~it".. ~ pour

V<irqr sr~6lC1 CD nolis t«nJon.s vers \,a,'h:tY ~\-~b(e

® h=,yu:lis ,",uer; ~o\)r \ 'aJo.r sto6\q (j) cbn ~an.d ~r:r @ ..
bonc ce sonr [e.s dra~.r tratlsi\-otr5. 0-erf ltl.r 9\Jull on

rand QpfC1~ ~n a~db\(/ qui \)'Ont" di-Hcrnl'l~'", cleu situe_
hotu hl\l es 9ue ~a f rJca'.danra.

ti-2 _2. In sarh 0 n d~.s arars transi ro\r~s'

•

•
CD €s~ tH" d~at S'tabla cpnz'.s {q '\J~I on rand 0'C1r'S [lit-ctt s~oblQ'

® ~ 0. Vin~l1rscrcr(on dt \0 l(3nU' CD <Tr J~ (Q eo\onna- ciJz

P<t'\-~t Jo s\db(ct ® J on jpstrir \'~~q~ trqnsin,\r 2 ...

~n.s Iq tttb\e- ~rcf<A1d<rnt~ l'<!~at ~rQnsirol, <rs~ rerrr~crnn;

~Qr on oumcrro '('Ion (f'f'! ccrcI<! .. To..>s lc.s aohrs ci'~Qts:

rransi roic:s sa trou ",n~ t:><'r 10 m~ny ~roc~d,,<v.

• l1-1-3 Po si hon des cases Inhz:rdd-t':-s_

LI onCJ\~.s~ de ces CQSc-J sc fair Jon.s choqutl' \'5n~ d(ll",
matricq~O: 'f0rtit de \'t~ett s'ra6lt _ Lu CClSCJ \nrcrc1ircJ

Son r c:.qll r.t lnc.om ?qrib\tS ~~ c \~ sJ9uer '"cr ~u( «i CZ'_

~lnsi ?Qf q"I(m fl{.) ',\ csr irnpo.s~iblq .d.t2 fQ~sar dn
~J~rq~ 00 0 I)<i~qr 1i ~Ql1S ~raY1.ti~(r SO\~ \=>Qr l)(!r~1()

•



donr'\<Z V~~Q.~ tfQosiroir 5 <lt 2

8 COfres \'(11'> dQOT aux (J:)\onnd 0\ <z r

•

•

4.:. 2-A... Analysa dus CaS~5 resicntcs
'[\I,.s ~;oimJnf- dC1 Jr~~.s +ransiroirs.

Ainsi IlOf):( dlloru l)()it \., \i5oa i q" c.o\onnq CA:Jrret1~ondClt'lr';" 01 ~

~i an par\ao~ da l'Jtat ~~Qb\<l (D al- 9~ct \)on pQ'~e ?C1r

\}~~q~ 01 ~ on r<Iur d.irl t.our lie sune ~\)q la mO~for roo.._
ne dans \t scrn.s cr ar c[uq Jans \0 saquczYlca n.:>u.s dWon5'

4cttiRl ta ~~o(nca @_@.@ .(lJ -Ci> j donc. l~ Co&<r

eorrcrspcl'ldq,,~ ~ la Co"" bi11 01. i-ton 01 d..<l \0 \\4Jne i q~r l)~~~

knsttc\f 5.

Lt rrnimt faLsOf1ocr mqnt

o.u." CQS~5 b \q \i3ncz

.-10 r€-1 pqeti O(l1'I4l1t.

00 01 11 -10 Çùrticz
~e

'1 5 2- 1 ]

2 i J)

.3 1 ]

• 4 1 )

5 0 G'

G 0 G

7 s (j) 0 G

i @ Z. 0 G

•
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•

•

•

~(lcharchl2 das Suparposihons du lIgnas

4.!>. i Rogl(l s pDur la superposihoo .
.1 tJ li9t1fS .,la Id lIlCltdc( ~~imi'rÎltt. nt ~auuah~ sc sur~r
ql>~ si alles enr des ateth \àaJ1h"~uq's.

_ Ô" ftu~ soparposar SOr ~~q mimer \i~nq un ~rdt s~ablcz ou

tr''tlns; toira cla mim([ IllJ"'tro 00 un «~~ ~\""abla 0" rrat'sitoir

(1\71J C vn<z C(:JS fi inrcrrd.,rq Chochorcla ).

obh,otion das super~osihons rar la pO\Y9Dnu de fosioo
On cons trui r un po\y 9011<1 donr la nombrQ' d e som rn<lr a~~ d~()l

oc nombrv d' d\oJ stob\<z da {d \lna~ricq rrica'dtnr.
On joint' \U sommqf-s corrCl'spondQl\r 0.. Jas numqrosb

l"~nq, .suF<7rposo'bllt serlon ltU ~Ô}(S dt slJp<rrpolihon
E.)'qmple :

- \i9nQs 1 C1~ 2 sUf>qrposOIb(ts =t> tfunir \f5
somlll~rs CD <zr ®

2

_ \Î5ncrs :z, a~ 6 ~ ~Uf'cfrpo.1t1b\C'J ~ t"onir @<It ®
_ ar(. . _.

On 0br\~nr le pO\j ~ooa 09 FUSl~N gui \KJnr!
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•

4.- 3- 2 In+arpra'f-ation do Do\ygonQ da Fusion
LI objtàif da' la controc)1o" <rst to tacn/trchq d'~"a matrlcu

œntroc*crq; dQOS caH-e c!cJrnia'rf tous le.s 6\-~~s sroblaJ dO'U(Jn~

f"~onH \)00 savlq te'S' Ain!! "na mima t'SM na p~un'Qi\
GrA S\1par f>os~ 0. d~".r ~ lo ~i.t.

cha~,,( SOft'l",<P~ du po\~~o1'\(J ne. dO'~ doYlC ëï\-t1 compr\S

~VCl dal1s un ~a 0\ ~roupern<tt1~ de s.d~I,Jf,OCCl~.

\lo «nu", b\a der: sd~uQ.necs t"tiOr\I'\db\ts fC10r qrnri C»f?1 h ~o~

pot:

- cl.(~r SOl1"mar.s du fO\~<3on4. ,\U\ t~nr Jo\n~.s r~r Ufl( \\~~It.
_ \)0 ~r1'on~la "ui r~u ni r ~ sornrnah. du \>o'j ~ol'e
.. un 'tua.drdQ rez rq ,,01 rd Cl ni ~"Q\-re $omma~.r a0'<2c. s~

d"D~Ol1ah.s

1es drats srd61lts ou somMah. du ?o\~,()nQ' da f'~\OI') d()\_

1X1nr ihv choisis aot(1F'I~ ~Oq f()~~ib\(l <rI? f<>l1d\on dl un
Mime ~rat d.( ~rh'q' ~i ~'on ?ro~Ja 0 ~(ur -fusion.

'c! 8rouparnanb obienos ci rartir du Vo'~~onCl

•
1

2.~.4

5.6.7
8

==t:7' une ma trica: à.
Li' li9ne.s

•

4- 4- E+abllss~mant da la Ma.tricez lontracta'il
La t\JSiOh d~s li<ancs doi ~ S~ {<tittz daJ1s \)\')(1 moh\ce

di ~<l Imet\ rLca con hoet,~ _



4--:>

• Rag(cz5 da tU5ion de s \i5n'J
_ Pour \0 {".sion./ \>J'rc:tr ~J46\Œ t>r«nd la ~riori\-a' ~ur 1)c;(h1r

nonsÎto\œ dit m~ mer ('Cl ~rq ar Sor ~O\ CQs<Z; \nhrrd.l ~(]

pd~qt h'a~s\toinr aU$:.l <t.rt rrloritaini cor O\'llZ CQS<t iJ1~a.r:
dibt.

Ma. trlce Oontractée

00 01 11 ~ 0 Sorhq. Sans
/ \

~ "1 CD 5 2 1

• CD
]

~ Z.~4 1 ® 1
ct 567 s 0 B
& CD 0

•
'a nombr( dcc \i~na d4 la motriclt COnrraC~eq clahrnninq la nbmbre

.da oonQb\cr.s s(coodQi(ts. tn a.f1<lr ~

_ una li ~ na rqJ 40 ~riobie- S([Q>ndoiu. ( ClfCU; ~ Q:)mbioQloirq)

_ daul \'9nQJ \Jna oort obt~ sClconolo.ira h han 1"~rr-

t~\S \f~\14.r: do,,'l: \)Orioblcrs S"Q)nda.i~ rd,Q rrul>sfart.

9uCl~nr lign«s! ~qu"r \)Q';dbl~ SltCbndo.irrr k rraru ~rr

_ dq C\'''q à g [i~nrs '. troi.s oort'd'clers.

~Ql\J n[)~rv CO.$ .J f ob~anhoo d' \.lOf md~r(C(1 C()nhac~~,.

o 900 hv ~ tiS n" imt>o~( Juo~ oQri ablqJ t«co",d airc1J clq
troltsf:rt- ...-

•
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•

•

•

V DE~IVATION de 1'(QUATlON LOGIQUE. Pdr las--
TABL[S de KARNAUGH

Hou! ~oi()ns Jro1li prJc~d<1mmcrnt qOf ~([.U-Y ~tiQb\(l;S $(Zcondni-

Nt-.1 ~onr-ndc.e5&cilrCS _ SOl(10r X.>'I c<tS da;\)'K \)Uriàb\~.

5-1 Or'jonisahon des uaria bles sacondQ\rc.s.
rllq co"sl s.rq- 0: otfqcfar à Ch89U(] \ign e JIt 10 O"tQ~r\Ce'
contro th~ une co rn bi oui.on des oori obl<rs :>crc.~T7do.l\'"("! «r 0 n

Joir \q ~eir(l' Aa t~,\( S"t>r~~ 90 Q pOUf une ttul\1,\-iOYl ~pol1h~_

ntf (1<7 \o~ od'on<1 co\cpncr) cd) on Q~ahinstab\a ci un arat
s\ab\e oorr(fS pondan'.7 ca tta hatl~Üio\1 r"pa'd(f les conctL

t,on dt adjoca"CQ (chan~q;metnr J/unq- $CTo[q- l)Qfiob\o .sqCQn~Qj«)

Ainsi ~o\)r ta mCÜricO' cl!)n~roct-a-'u Ci_dtrUU.s on ~ \~5

h'ôtlsihons .sui \)anr(7j :

5 ..@ 1_-~ JdaOlCidma colonna
5~®

t\ -- CD ~ _CilI 1rrqtn\<tra c:..o\onn!?

J-® 0- 6

2. __® ~- ~ ~ qUC11-ri~m~ co\oOY'<1

2~® b_~ j
S'e\'OS rnl')àLFer \Q lnQ~ricl1 controàt't' prJcddcrn\ f...> on 'rZ0r aw

,*~r cwx ~~qr.s eX} ~ 1 ~ ) ~ ~5 vu\ <tur.J j<ts 'ltlnob\tJ'

binoira"5 (0 ou i) ~~fzt.te'e'5 ~,,~ ooriob\e.s S(lcC)nJ~\rt.s ainsi

eX = xy: 00 -Ô:::= XY -::: 1i
~ =- "X1'=01 &':= xy =10

44



• 5_2 Matrice des excitations Second8.\res •

45

•

•

•

11 s' Q~a- 4q ~raOQc<z \a mahlc~ conhuet/r sous se fonr,irt
ccde-'e- .
Da ca\tet +ablq on va dddu\rt \a trIahrc~ dtJ (l-rci ~eho"s sc;

cond~j~.s ~ul JonYl~ \ll-S ~C\ tahons Stc.on d 8\re-s 'di (00 ~ht~s

~nr«rncs) an fondion des u-ariab\<t.s fnmo..ir('s Qy~t~ \tOrio.~\C',)
S<Z(.()r\d eire~ Y.. y .

~ /

'Pat' \0 ~"ihr on ~oca {a oolcor 1. Jayu c\'o~"t' caser ct4~_

s«n~ant la (Om'binaiso"s .,\~~ o-8r'ob\rJ donr \Cl r~~o \taf

dOnnq unq v-ale-ur i ~ \0 .ço.,chon .. Las çflS~' \ntardihrs

50nr iJcrnriffies par ~.

\ 1

J
1». 00 01 1 11 10:Xy

Il 1- -- - -.t- - ---

leP
r--I--00 1 ! 0 1 1 1

1 1 . .] __ ..t--- -
1-- -1 r - r - 1

01 1 1 : 1 1 t_iL-1------11: __ L - 1-- --'"

11 0 0 0 0
•

10 0 0
,- p-- r--1-~1

1 1
1 1

5-3_ ]~rarminahon da eaquahon de 5DRTlE
Sci r 5 10 fonction d~ sorrilt _ f:n op\=>lic=,uC1Ylr 2~j

rrincip<u da min\ml.1Mon ~<rJ f:mJions bt>o\(7~nnir5 à \~

tabla. tt'- h<Ul1'.» on didoi~ .Dr C)oa1i"m .&>\0 .t'ortier. A"



•

•

•

•

A6
rC{ro~nt /on r('~cJdq au 5roopQcle ~ i.
~I futt ~<l ropp<1\<rr 9\)17 \0 rmini",i 50\\Q1' ~sr oc.comp\\~ ~Yl

~r'Fli~utt."r '(oS princ.i~~ eW te\J<raJJ ~<r kornOJJcoh.

LQ droup<ztl\tnr fay- 'i <lS~ toojOUT:1. \d<lnh~ltf Fr
un~ 50~m<r da rd~\r.
R([mQre'\\)o~ "l)Q' \Q -+a~le'a\J CCi\' 'Sf>\'Vr\~\)r" J dtlYlt Q(ts ~rnlJ

~ V<IlXrr~\.'(l~f<t' J'U -tab\CZQ\) SOhr odjJcanrJ.

Noo.5 coons troi.s ~rOl.)r«ln(;n~ ~ troi s prod ud-s

où xY sont Iq;J liOrlQb\cJ S(lCondQirCTJ dv +fa~Ster~

CC2 seo] I(~ \)'Qrio'olcJ ffln10llfcS cPan\œt'.

en ravt &~a 'b\ir un dreui~ \o~i ~\]q FQtticrl pout g

c~ .__-----1

x~~--r-..
t-----J

y-----.......
?tt djo~rommQ' ~Qth III oh li S(1 \lToS Far~~I AND (J rDR 0 ~ des
Ino<lrtlsscors. ~OOj I.>1rrr6nS COrnrn4'flt" O'Y\ aboutit ~ \\h_

tlSAt,,'Ol1 d(0 forhu ~A~t> ur ~OQ l:>Qf ln traY'~bor"""

hem da l)d,\uo1vn I1n \Jt\l\Sqfl~ \([j ~~m~J ~ \'Qlf _
bm JI ~ool~.
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•
5-4 Fonctions aprClstZnta llJe5des Vdriab\ll5

JacondÔt'\nzs. Xar' Y
II <rs~ dvidtnt <=tuer \lZJ txtriab\et.r s(H:;ond<ù~ SOY'lt dCtJ

{on~'«Sn ciez CI or ('1. c)asr s: dira l"a;
X-:::: -+ (Cil C].. l 'X- ) (t)
Y:::..f (CI7C:l-/~J"J)

Ou 'Y. ) 1 ~ont lcs \Xln'able-j inrcrrn'~ '"tlrrrscrn\'ayt~
X ar '/

5-4. i 1="onctlon de- la 1Jaria'a\e X.

•

•

•

1

~
1 1

X\ 00 1 01 11 1 -1 0
1 1

1
,

O'~' 0 1 1- ifJ 1
0'-' 1L. _:.. __

- --- - .&

0":
0 0 0 0.a.

r--- l---=-r - - ... --,
1'1 -1 1 1 -1 1

•.J 1- -l- - ...
1

1
1'\ 1-- ...,- - ---Il

!fi .~." 1_1_ 1 -1 1 0
"I-~ ,

1 ) 1 •
1'( 00$ q l><>ns ajO l([ ",1(1'1r . t('o'.s ~ro u r 1"'1'(\ Cl V'I rJ ~ \J T\Q'

Sommlt da, troi ~ proo\,,; rs _ nQl1J Cq ta 'o\q-a..LJ sqolQ'

tO.1 '-Xiltl.?n PflScr-S par X eda\GTminctnr Jn \tQ,\Qur.s

~ ~ ~e.tïCSl'\;;' l':>ivùa1rÙIl:>" dq (0 rmorritq.

lez ~n'nu'~v Cl~ ~ '1l'lt P~\'Q r 5rQ~l<7 ( d.cnllS \0 ~o.\-'n·(a un

t~d-q,,) ?r<rnd \~ ~lq\)r bih.OlÀ fa cd 0' X a.~ on q\~ tfQrt~j

tfo\ra \=,r<lYld la ~\<llJr 6\nair'O' o\p .o'd~~ srAbla ~~ \



• ~U<ll

•
(?ts~ un 0:rcui ~ porti \11 ~ bote' c19 pot\~ s OR Cl rA~i) <Z't- d<o

in~r-r( S~ co rs .

R<zmQ~ulZ: Les \iQ\~or-S' 'X) X co a1 y son~ <Z11 rJo_
tih{ lZgq'l~j prt'&«S J(l>'l' ~ d<ru)( C"~sr ~ dlrf(

'X=X (l~ "j::: Y
A{ns.i dans \Q. citw\ t ci ~ ho.\)~ Vanh/" Xsrre roCû>f_

• dl fi. ~ l~ sorttll '1-.

~oncti on de la uarla. ble y

()n 'l(.f&~f(.nd ta (YnQrn<.e con~rotnie; C<6pendonr Jans (CL cos-ci

Cle~f- \0 \11l\QO r d~ y 9uî d~hHm\nq la ~\et"r dc~ ~~a.ts

d<l e~H-tz r<Jblft _ lOut~ ~ar sh~ ble prllnd le( ~lqo( Y

•



·~oo 01 11 10
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•

,". 1..

11

o

o

o

o

1 1 :{I 1_'
! 1 1 1

1 1 1; i i T
1 1 1 { !

1 1

1 1- 1 P 1 -1 1

1- - ~:- _J - J- ...... _-

•

•

NCll>S «eons d(ll)'X ~rOJprtmClinr do 1 J c~ac.on 'tCl~rOVpClnr

~ w~~s odjacanhr,S _ ~oo:s ",na ~()fY'm(t cl" c:l.qv'X

FfOd\.7\ h :
Let 'Aro"pa m~\1r d.t' ~auche mont rIZ qua xY peu\rQnf

proYlJre Yltjmporta 4\:>'([ll( m:l\ClO(' qY tQ foY'\e.t\on %qr-
~ \0 {'M.~ 'MC Qo(/lor si ~q\.llQ"rn<lY\t Cl es" 1-
( "U«\ ~~)(t soit Ci <z~alCl n?ant)

i:cz ~(()U? (HTlatlr d(l dtoih~t \"IO\)5 \n(h~\)~ ~ \~

\)Q\<L ur ptise par \Q {onch ot\ ~r \\1d(l ~arH~QY\hl o\e Xtr Y
q.\, ~ \a \lJ:J(iOf cl.9 \0 ~()netlon \"(üe inc~Qy?~'/' 3\ Sq\)\<r...

(fy\~r1 ~ Cl:=' 1 4vall"~ soi t- c2 •

E'f\ COrn b\'OClY'\ \- O'Y\ J.ddUll ~ l>e :

Y=4+ C2. ~1~



•

•

•

'il Rk: L15A11 dels JRCUIT5 A l! AIDE.

O~S DO~T~S LOGIQO[S NAN~a~ NOR

la recherchez dt caH(l tio\isaHcn à a~ \'\'\o~i\tia' Far

\« {<lit 4v(' ces t-~plTS J( pOlf<l"J sont" di.1fon\bIClS

(lU lQ 'ot)r~ roifv d 1ateh-oni 9ue; <zr d) Ql>~an~ r\\)S 9u e

'nous dJs'tcons ez:1C"f>~rlm«nhlr\(j s~S'nl~~ 1 il crsr d.~.s ~or.s

irlhrrc"ss~Ylt Jet pass«;r- auX" ?or~~J \..1A~f) ~ NM:2_
TIs' a3it da p("o~d<Tr ~. on([ mctnÎ ~()(o.h 0 n de:!

a'1uo.hol'1s d([ 60 se ( S / X) y) (ln se scrr \KlYlr da:8

+hdor~mcr.s d.(( l) Q\5lL6{Q' dez BDO\O (~orpm<r do Mor

~Ql1 pti\"lU pa \a m([r'l t)

6·1 E9uah'on de S

S ::= 'Xy.Jr. j Cl. Je j c, or

5 = 5:::: i~ +-xëj. +~c, = ~ .-:xi"'2. .'Jé,
(loi dq Morgon)

•

x

'j

50
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- -. --

Ai nsi 1 po\> r

•

•

Remarque Sur la sortie 9.
la Sorh~ S nous d onn c \a Sans da

ro t0t ~o n j S <Z Ion q o[ :

5 =1 sans.D (horuirct)
S:: 0 Sans G (anhhoro.tnr)

:œ 3off~ J} I)h~iSqr un ina-czrfi ss eo r (donnant" s)
su i ~yÜ \ cr sch aV\"\Ol s u i Ijanr

s 12-
v'"--

5::;\ R. R ~

la LfD (Iight Clmi+tiog biada) V<lrr(~
s' Clllutn<2'

pour 5::~

1 <Z LED rOlJ~~ .s'allume
Cha 90<1 Lt=:D œrre.s pon chQ a\"rs on sans da torQ~

rio h don \'\d

51

6-2- EquatIOn da X

x-= ):: ~ + 'X Ci + :J C'2- 0 r

•

•

1Cl ci r LVi t

==:::::::==~~ --- - -
~~ + 'XC, +~ Cl. = 'X. ~ • ~"C'I • ~ C2-

(loi dq Mor9on)
r~!ol+on~ tlsr ScoJ la fturJQ' J<l ~tH.jh;



• C, • (>0--1

y..-~.~

6."3_ Equation de Y
• Woos citions \)qqlJohon da-y Sllo.1 la forrne:

y =: (1+ Cl.. ;>

52..

•

-
y -= y c: CJ +C2 =- q .C2

Circui t- log; q'>e' lJAt.J b :

c;··~t
C2~ [>O~

6-4 TYPES (lf- Numàros da Sari~5 d(S Portes
uh lise'es

•

SN7410N

-rTL

=j>-
6W7400N
TiL

--[>--
5).17404
,.iL
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~ .
ANALYSE. e~ NORMALI SATION des
SIGNAUX a la SORT/[ d(75 PHOTOCELLULES.

Nous da eons ; pré~l!nt nous pra'occuptr des corë c.
hzrl.5h~uG'..s dis signaux q arC"2- 9ui doiotlnrarùnrrdans

lez circui]' 109i9u«. Mclis pour9uoi ncrmal\sahon? [n -{qir
l10VS daoons rlt.Sr<ldar lis carachzri.dÎ'lv~s dJanh·iC? don.>
lits ci~uif-s I09 i9uf 5 CCI) » par CbosQ.~0rtnt I~.s si'3nau-x:

q <rr C2 J oiCJ(fnt ~ pondra à .carraincs horme-s.

7_1 Forme des signaur .
bans l(n c~opi~ntJ pric<?'dl1"'~s -' n6UJ qo-ions r(pr~sanh( \es
~orm<ll c1CJ si9noux Comm<Z dets ondes Ncrangu/C1 \tTJ . f:n

~alih7 10 f>rme' Jq-s irnpu\slons n'cr.d PQ..t si re9olia~_

EI\~s pr~s~nrant d~5 irrigulo nlds; ar mèrnq on paol- d\rv
1 \' k 1,\U ailcrs sont an d(J'YJt-~ der s c\q'~ _ C<I a ezsr dü au)" ez.ffors

dq brui rs .( 1.)\ bttthons ~ \uml(frltf ~a ra si r«,s <Tt r ) .
1 r 1 1 'L'
L-a. 1°,,"""(1 J onder Nl<l Il<l' PO\) rra rr Se r~.t'a'nh'lr c.orn""t .rait:

~~'I~

- - -,..9 .
POlir âoi ~(l( \) in.çlo(n('ll d<rs bf\Jih MUS allons "ri li s([r d crs

lrj~gaf da SCHMi*; VY\ Tri39<lr rour ohoqofl ~isoQ\.

7.2. TRI GG[~ de SCttMITT ~
Norons ~ua l'a ua ria hon du sl'gt7dl d le sorh<l dû tri ~9<l-r
doit ~or-r(!,SfondrQ ~\)hm~ 9l)QI possibla tJ,\ dqu'Y YlI'o-q-a1JXd.<z

t<In.sion.r qui ~llronr in~~rprc!rts f>o.r \<nt Glfrnfnl:t lb~iques Cornrur

54



\(! si~nQ' ~ \0 sorti e do hi5~(fr
0) gv qr 5~ Soir \)\,\(l Qmpl\tud.9.

•

•

•

•

<hanr I<cr \)a\~()t~ bin8\rfS ~ a~ 0
AÙlKi 10 'Vô\(Jur miniO"lQ\a JI,) si<3rl o\ dq- !orha d\J ~r\5~(1r crJr

Ctssimi\écr à \~ 'JatalJr bnaira 0 ha.r\q-J cr ·iand\s"\)Q
ï J.>

\a \)c3\<ror m<à-ximorn s<Z'r-a \)l)(Z f cr \er:s Cl Cotr\l'fIf eh~\'",'
\a \.)81 q,or 6, \1ainz i

7_ "'5 ContrôiOr&5 Er Con diht>r'\ s d'opdrohon das To'99ltf

La sc rhe d' un rn' ~3([r '08ri Cl <rn\ nr dro): UO(lOfS 'fOL crr
u{) A_

VOL ddfX10d derJ carêchrrist"t"ull.r db +ri~c:Jar
Vot+ = Vcc, :::: \ro{-\'c99<?, d Cl po \Bri.tah·on du tri<è9 Ur

H'iS lU(J \<l rl<3nq1 d<1Q-fO en~f(r dQ os les CI, n c""s ct\tOY\A
donr<lr l«"J carochtriJh·q"~ s(rU'C'1,(\~;;' \Q da~a'tr\i,,~~ lCJY'l

dl) 1- ri59<1 r:

7-4- Â\lmanterlOI1 d(lS CI C'ype TTL)
Vcc. YnQ:r -= 5'15 Vcc nominql -= 6 V 'Je( m\n:- 4.SY

:r~=.A~A
~ ta \ ra ga d' <tYlf ft/cr

t ViL ==: \.rllL0 W ) b ~ '\fLL LOI 9 y

L\Ji"" ~ O)f< (\Jtt\ ~ 5 V

four lts ~"rfes onoeta-rish qIJcs se rŒf>0,.hrr (ln

an Y'l('k'(f.

1\ l» \
von c d<Z'Jo

da~q oor(tr <ml f\1

do A}:Z ~

7-5 SChamd d{) \ri~gar

55
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•

•

•

vvcc = 5

7. 6 Description do toochonnamant
\ts <rmatt<Lorr d(J d(w't trollsLàors d(6if<mt danJ one mQlf\j)

"'lSis~a\1CO' ee. 10 ~scz Jo Q:z. <rJ~ etlimcen~d<Z' paron ~(\0 ..

saur dft ttnsim J \,>\ctca aTlt rv .PD c:.o'\czetaor dg ~\ ar \9 ntCl.t&1

La bas(l ~ Cifi ~st- ahll1<zn\-i(1 pcu ler S19nq1 CCi QO ('1,.).
5 i <?l ~r Q\\01(ln~iC?' o.u pohr nfiaI () ~ "til, (.1 ~ b\~\)J.
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Sons ?ou:ib\a's d.u;s \>Or\Q'Je& .d'aY\r~~ qr dC3 oo,-iêbl\S

D.o S6rhq ..

Pour dra\o\ir {cr d.iG~raWHl'\t dt ÇLo(,nte 0'\1. for~ d'un
\. y 1 \

<l\q \ 5\;q\o\(t dQYlnCT C<lrI"CS'pOYldqyJ- ~ UY\( c.ombin~i~or\

.OYl'(1J dc.s \)~Ht.:2\ol~ ?fivno,..\ft3 ett 0" Clt\(n:.tue' \ e séC\~"
( LI)

<:.ct COW'-p\f~<Z' ~'A.d\)\SQ'r\r cl U\"\ o:'r"t s,Ya\olP ~ r>\)\'\nlnr

~\'~9.ul ~ 6o"d<lr \0. ~'~\)(JnC4J.

e~q"t ~t~t 6'" nr\'t'lTsCJnh,' ?C\r Sor'! n"",Jr1) ~ 'oroifO
(

~<trda .

_ 1;t abh Ss<unCTnf dt 1e t-~ blq d<Z's ~~dh prirnitifS
Cha 90a 1i~n(] d~ Cf:ttf ta'J e <Th~ b\\~ ~ poT\'ir: d.9
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•

•

•

~ ~--~.~---~~------------

1Dr------------------------------r
\)orap<J ~<1 ~lJ d<tSc.r\~titm)J \\<Z COVÙlltnr ~1J(OYl ~<lol qV-et

s~ab'<r cr\:" com~or~ \1\Y\~iU1.t-iow ..o\.«J \J"a\(fUrS c{(ÇS

'\Teria'cl(s .d~ st>th<z.

On \ncli 911( dans l'a pftmiarq colonne \-o~ \<tS ~\d.h

q~ (J'Y\ feccr de choC\Jna J.a-..s c.om bin ai Son.t \,>lt'mi~q-s

Aas ooriG~ M rtimê\rrJ \ )<l~ar ~o( U'Q.nr .0\0\-0' \'\\) 1 a ~ on_

cardan\' l~s q\'-eh st ~b\l!s.

\e ~ar'n(l~( (00 \ts d<lrnÎ4rtj ) c:.o\O\1Y\4. 1Co""?O~+O \a ~\4\)r

Jo lt\ \,)'ê1"i~'Jo,da SOfhG.

J2aduchon de la +~ble ~t.! clrer.s pr\mihfs FÔ .... t U .1 Îltll

l'\omatlr de,S l\~"qs J.<r C(l\\-~ t~bl<l ...
l<r nomb~ J.p "eri~k\as satondQ(f"CJ q\)l,\ (.()Y\uian~raoeU

to.\fQ intor\J1rnif }d.~~'1Y\.d. do nom \:>~Cl .da \\<3Ylll s .der \ a
tablq da çu~\on ((JO et-n <.On: ~(ù"'\C(l co~trac.tca).

\g {u'ionncth"tCll'lf" ?<Hm~r !!l\ni\ d.,.(; S'uFPrl&laY' , ~"v l'a. r'â~
d.t~ qra.r.t pf\rnih}s ear'r~n(lS f''n'd~ej \...\Ur\lr~ J iY\t~ol\Jltu

\:>ôr \u ~Lo~r~m"'Q' d.a ~\l)(tnc(l cIr ~\')\ sc""t \n\Jhli'~.

les fr\nc.l fa \(1 rtg\rs da tos\onYlczmanr ~ \~ -\ ~b~q

de:s ~t~h 'i'ri,Y\\{\.ç~ 'Son~:

~) df"""l OIJ Y\IJ~\q\)tS l'\~n<t1 J.a 'a t~btij rtu\)a'f\t~-

~\on\'\ar s.~ d'anS C\'O~UI14 ~~ Q:)tOYltlq'j' (!)W, h~u\1iL~

_ ~~\t 44j Ch'\\C"e5 \~en'rl""t.S cqrd~S e e noV'\.

... ~Cli\- d(l'j c h \ t\Mll 'dal'lh,\ucu <:.arclis O\H'UH1 <rr.&rJ

~~ e:J ka:a c:.\'v r-q~1" (\t\,\'"ar d\~c-sJ

~O\ ': ~t.s CO~<rs" ch.o(,"'oroeor
t) ~(l tU:i\oYl",amc:r.r'\r dcr~ \i~Y\eJ ~\)\""'l'\r j(U rc!"i)\a1 qJ_

<I:\~.H\3S JOOr'1o\\)'~ dOVlS ch~C\\)q <:AllICT Ja.lo. (('àY1Cl
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•

•

-

r. f
1'\"~onnlj'a :

_ d \)n c\'iÇtra c..ard& (qra r ~\'"z'a\a) s \ ca <~\~ \'Q.ro.lr
J.Jj a éQ.y\~ ou Y'ntl\t\~ \}'Y\(l d.4& \\lj"'-S

- à. \>" C"'\~'a -nOn c.C1rcld [a.ta'r t\"<1t",h>\mj S~\'\ ~'o~'f>L

r-o.\ ~~a.,' r C\\)G Y'lOn cordd,
_ à u~<Z cesc \'O\~..d\\-~ ('n.oc.~'1ro/a) si \ovta ~ \<l~ \\~l"l.n

1"~\t)n"<t/ctS po~~Qy\'r "\,\<1 ~a \,QChUra~.

3) 1\ (st 'f>~ tO fdb\q .d<J 'ne f's\onn<rr ~~q d.~ h<èY)iJ

prci~<lv\tat\t \rs lY\iMe~ co.,.,b\nâiSON ~Cl I.>qri~'ol,

<kq; 10t\'\!.

A) tm nIa ou am intatq~ <i tq, do,rq \'d tab\<7 (lu _ed~'nco5 c:l\,~

nom\vr<l .J(J ~i'.)nlts <Z~d\ à \Q p\"'~ pqb't'l \V\I\SSQ"'lctr

~e .2 pCls,\i 'b\cr. Cr <t~-\- 8lY11i ~"<l \a fna\r,cq t-(l;Ju,hz

ecan'Pctt,nr un '"'0", \>rez da \'enes coY'rlprü aY'l\"ra 2 n-' .

<1'( ;. Y' d aO't"O. o \-d"S«r 0\"\l<ja~o, "t't\Q't'\r n \)(lf\~~ \(1j

sqco",d ~·f(r,.Ç_

Dr9~nts c ho", des Qa ri ab \<rs S cr cof\ da\fV.s Clt Co d a Bit

des cf tars (Yl\af't'\(U •

•

•

"Çr~\:'\\ssqm<tnr dcz \a matrlC(? des (!1\clta\-i\)\'U slZ'<.on~eirrs

q\7l lOt\d.O,t à \"q'rpf(lSS\Qn .d.~ fC>VlVh()",~ ~'(""O:~ahO\.

_ E ra 6\, SSq mqn.t- <dt \a ta 'ola 0" man, cv J~ $orh~ Q'\-"""SC7

GY\. <J9v Clri on-s \0 ~\ "Cl S • Ce "V i .,.'m~ne CC1 \) $ thJ hoo(\ \ .,~r.,
I \ LI1l.')' 1

C\\)(l ~q"'<Ttq 0 .ou s ~.1r~",a /.)~,\"fr'H' a CO~l'..L(fC1_



• .L- CONCLU S\ONS czt DISCUS5l0N5

•

•

•

NO\JS alloos rappalar l<!~ faet<tUTS d1dtraloahon <Î~ablls JJs

Jas framiqr.s Fa9~s d(l C<ltt(t eHlJda, ar IfJ comrarnr- 00)' 9U8

1\~d5 îdczll"d d.~ s~s~;m(2' r~'ahsd.

<3dcvrird
C1qsr kt prarnicrr cri~;rcz à. satisfairrt. Ja S~.5t-dMlZ" r<ll que

con<su n<T pre!s(ln~ a.u.cun d·an9<1r pour lJ uh li sa r<l\)î.

En <zffrt lct.\ \r01~a~(s <zr intansihls da c.ourartr tJhli.srs
~ont trd.s &o.ibta-s Ct sV' rna-r j ~MA l'fla.,,,,,) poor qr~

dq.s scoror.s da dan9fr.

Ef~CàC(tci

A ca nio-ClQO, 1~s e-s >o.is <lf~etU(S au la bora t'olre ~onr

eOrJ,,\uant-; COI" ta sys.trltna dcrhrct( Lfl sero J<l t'otah'o~

eus.s i bl<tnp our la-.s trr-'.r bqs.scz s uite.sscrs dlI", ~at1l1\'\

C\'" ft ler plo,) '1<" CJY1d<o ~ra ~sa-J'.

Par- Q\\I(UrS \0 probldm~ det Fmflua.nc([ JCJ oibrarlOn.s.

~ur \7 a\i';\naI'1ClYlt ttt1X-nI capraurs qr- soerce \uMinaL7Sll C'\..
1 J ,
~r({ cor mon ter par- ~

- cl' 0n<t rart"" vn moora'3e- rl4jldrz Jqs cqphl\ld

_ cf autnl parr far UI'\U uhUsahon daJ pbtot,·ansiJ_

tors dans la ru'alon da- .sarurarlon(ltJ6<rrat1GQ~

CcufbU"S" ca(ecl-drt~t·,~uas d<rs FhototrQY'lsiSron,j.
eor ~ar ca fair 'as \.Tar\a~\Qns. de- l'jnt-an.s.ihf
lurn-ina-vsQ' .dÛt'> ti un \~ar d.~sallCjt'l(lmanr

n)&f\~cte( pas +crl(l~at'\t \~ u-cÙa"r du \X>\ra9(l
J.q; sortiq Jets c8phtors.
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l='"ncombramqnt- du sys'timu
l'arndliorahon du sy~rcr~(( qucn d à \Jan c.omb nrmo t1 t Cl cfhi

un soue( coo>tan~ Q) hQ\}qr~ lû c:=hat>ih~J.

l!à fir'fYl 3-& monra3a rai qv(J rdô\isJ <lYpdtil'Y1ar1h~I(_

Illctnr.

Tandis 9\.)(1 \q sYjr~m~ omq\iord ~.sf- pra.nrnrcTr ~ \a ~'5l'

r<l 3.10. Ce' darniClr Frf!sQ:nhl 1'-a\Yanragu J'~tr{f comfocr-(l.

(ft M pr~.s({nret pas der probl<r'm"s pour la rqlali s a tion.
Varsahlird

CllrS~ la 9ualih~ 9ui {ad- qU'Uf) sy.src!mu t<r.shr 0~ilisablC7

an FaJqpb~n~ 0. da~ con o\i hons d' opd rd hon ~(ffl1ron"fJ

dlt cOlt/as' pour \([1 9IJallu il a rfrd ccn~u_

Nous pOlJ UOn5 tour dq suih, nolur 91.1a calta 9oa1ih! n'eJ~

pas ~Y\~rr((ér d nohu S~JI-~rrtCl. Car clusr la cd.(man_

s\on d <1 12 rnaChlnfl c!ljoî c1jl,)(dct (q dimansionnCZ'manr dcr5

$l)p~ofh der l}a"(aÙ1~(t J({S cartcr:lJfS. cu\o. ~slJlhz edu

fê\\~,dfl la ft'-ccÜion dl> s.ld··a~!" svr la b tih·.s Au

~otao('.

COÛt- da raall'sahoo du s~irdmtl.

Â plo,Siauf.1 nzpri:i~.r/ d~s. \'l'\O[ü~'coJiot')s son.r \~etrU'itnutl.s

o.v cour da I)ana \~jU du .i~Jrgrrta ta nd an~ ~ minernlJar

l<l coùr Js> rd ahs(fr. Aüui l'a roi!uchon da l}anc.om bramcmt"

c:o\'\.sht"ua ~ uf\.<l Jiminuh'o"l de \6 quonht-U J.D mr;(H~f0 u~di_

SQ'<r qr ?8r- COI1S~9"(1"r '\H\eT tif'duc.bun d.U c.oùt.
f..10 UJ ollcru p~.Htr1h/( un cal w/ du ccli\" rn o~an d(!.f

Con'1\>oSOYlh~J a-\n:troniqo<rs sut'"" la ba.Hl dR 1/ io Ff='
son· qof' C.fA par f0rlt \0 ~i~\)[ .
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• l'fpa
Forhl s NAND 0 2 antrJ~s

ror~c.s NAND d 5 crntnÎcr.5

l Cl u-qrh 5$([0 r.s

N01'1'\ brc

7

l
4

Pri X (rcr»)

65D

\ gO

~60

74

•

•

•

~rX fota 1 11;to
La coùr <l'st- elene trq'~ ri'd~Lr _COf" lCl' c.oüt o c la p\éL

qua o'a\"tl'\irHOm e-stnfduir 'f'ar \'odofhon Ao rnonh:~_

~ cr J Q' \ a ~. ~ 5 - 10 •

En tta'98rd .do po~;bilt'~("J ~} ~?pl\Célh'o""" d.U "\I~'ra'TT\D

d.~ 1q; ~ o mo.ÙHl .i\'H:hu h i Ir ll fT) (\'lG lU pOli \JOni ~ù-1Z ~ull

Q~ c.oüJ ~S~ ~r\ tab\«m<Jnt' b~_

B", 1)\R ?Q\HtQï.t- brrmùtcr s œn.s "M.<r,.Ji"o't'\V'lc",- \cs

o..qois du. \Joln\" ..lJ \)Ù.q; ~Fif'ùrYlC» fr-oJ:.~\Hl qU\
()"r\i f1.Psutrd J.y \a tt.el6h~iliUY\ J~ 0 f,"ojq.•• s"rt-~u.r

s or .& 'f\<u, d<Z \0 rm\S(l <n'l Qfp\\cah\M. d,<t3 '\'I\çr~-

~o \n,ers J \) d (l"~ \'3 \1. œ.cîu' S ~) \?Â.\ c.o \) r.f do: t Q.

rt"M.o.hW\ ~ \'«-n ~vrn(a"r-.



• CIJRflCTIRISTl()UES des CIRCVITS l/VIE

54n4 FAMillES Of COMPATIBLE TIL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWSI

•

QUADRUPLE 2·INPUT
l'OSITlVE·NAND GATES

00

__ 6-2

SN5400 IJI
SN&4HOO IJI
SN&4Loo IJI
SN&4LSOO IJ. WJ
SN54Soo IJ. WI

SN7.oo IJ. Nif
SN7.HOO IJ. NI
SN7.Loo IJ. NI
SN7.LSOO IJ. NI
SN7.SOO IJ. NI

SN5400 IWI
SN&4Hoo IWI
SN&4LOO ITi

•

•
l

QUADRUPLE 2·INPUT
POSITIVE·NAND GATES
WITH OPEN~LLECTOR OUTPUTS

01

polA, ..... I09ÎC:

V - AB

QUADRUPLE 2·INPUT
POSITlVE·NOR GAT ES

02

pœitive logîc:

v· A.e

SNS401 IJI SN7.01 IJ. NI
SN54LSOI IJ. WI SN7.L$Ol IJ. NI

SN!">4HOI (JI SN7.HOI lJ. NI

~!l
II ['51 r<1l Il
ErEJ~~
1'l'lA'.lVU.l.G"lIO \

SN!">402 (JI $N7.02 IJ. NI 1
SN54L07IJI SN7.L02 IJ. Nil
SN!">4LS02 IJ. WI SN7.L$02 IJ. NI
SN5AS02 IJ. WI SN7.$02 IJ. NI

SN6401IWI
SN5.HOI IWI

IiNMLOl ITi

SN!>402IWI
SNML02lTl

1076



•
&4n4 fAMillES Of COMPATIBLE TIL CIRCUITS

PIN ASSIGNMENTS (TOP VI EWSI

SN740J !J, NI
SN1'LOJ (J, NI
SN14LSOJ (J. NI
SN74S0J lJ, NI

SNS404 (W)

SN~H04IWl

SN~L04(T)

SN!>'lOJ \JI
SNS4LOJ IJ)
SN~LSOJ (J. '1'1)
SN54S0J (J, Wl

11t~Il 1

~M~
L& t'f' :lA :lT lA n GIllD

SNI>'l04 !JI SN7404 (J. NI)
!'N54H04 IJI SN74H04 IJ. NI
SN54L04 IJI SN74L04 (J, NI
SN54LS04iJ.WI SN 74 LS04 (J.NI
SH!>4S04 {J, '1'11 SN74S04 (J. NI

HEXINVEIITERS

pc»i'i~ Iope::

V-A

OUADII~LI ;l,INPUT

P'O$ITlVE-NAND OATES
WITH OPEN-COLLECTOn OUT1'UTI

Seo_l-2

04

03

•

sN~0!5IWI

SN54_ IWl

sN7405 (J. NI
SH14HOS {J. NI
SNHLSOS (J, NI
SNl4S0S (J, NI

SNS405lJl
SN54H05 IJI
SNS4 LS05 IJ, WI
SN~S05 (J. W)

HIX INVERTERS
WITH OPEN.cOLLfCTOR OUT1'UTS

os

.'
Hf X INVEnTER BUFFfRS/DRIVERS

WITH Of'fN.cOL LECTOR
H'GH,VOLTAOE OUTPUTS

0&

poNti.. louie:

V-A
Seo POllO 6·24 SNS406 IJ. 'Ill) SN7406 (J. NI

101. - ....--------------------1
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-- - - - T - -- - --- ---, - - - .
504FA,MllY SERIES 54 SERIES &4l SERIES 54LS SE HIE5 SoCs

74 FAMll Y SERIES 74 SERIES ""l SERIES 74LS SE RIES 14$

'25, '21
UNit

'02 'L02 'LI02. 'L121 'S02, '$260

MIN NOM ~A.X MIN NOM MA.X. MIN NOM MAX MIN NOM MAX MIN NOM MAX

S4 FerT'llly 4, s " 4, s " 4., s " 4, s s s 4, , s.s
SvPPiy wch-ve. VCc s 5.15 .'" s 5.15 4 1, s , 2, 4.15 s 5

V
74 Faorn'I,.- .. 75 s 25 '" 5 2,

S4 F.. ".,.". - 400 -800 - '00 -400 -1000
Hi~-'...... J QUtPu(:UH.,..t, I~

74 F 8!'Tlll-y -400 ·800 - 200 -400 - IOQ()
.A

504 FMTU1'I '6 '5 2 4 20
,

l.cw.-l ...... ()&l'IN t CUu.,..\, IOl
74 F.P11V '8 38 8

mA
16 20

5-4 F...."l~ -" 12, -ss 125
- " 125 " '2, s 1]5 r

()pet.line Fr....' ~f.rv~. TA.
10 10 0

"c ,.
74 F..rnl.,. 0 10 0 0 70 0 70

~
-i electrical Cher8Cteristies over reeomrnended operating f.--eir telTIperature range (unie" otherwi"" notedl .
('T1

SlRIES 54 SERIES ~l SlAIES l504lS SERIES ,..S

! )( "

> TEST
TEST CONDITIONS'

SERIES 74 SERIES lel SE,uES 7etS SERIES 145 r
~

I"'ARAMETEA UNIT
(J) FIGURE '02, '25. '27 'lOZ 'lSQZ "lS27 'S02, 'S260

! >- MIN Typl MA" MIN T'iPl MA" MIN TYP: ...... M'N Tvpt "AX
,

;82 v,.. Hlgh.l"".1 InpuT 'f'ojl~ 1,1 1 1 2 2 V

;~(J) ~ Faml l ". 08 01 01 08
.0-1 V'L l~.'" -npy, "olt.. 1,1

08 0.1 GB V

';Ë~
14 F ,..-r1,1... 08

V,~ InDY1 cla.mp ..olT. J "CC· MIN. Il'' ~ -, 5 - 1 5 T 2 V ,
ç~c: 1 l "cc ~ .... IN, VIL" "IL ITU_. ~ j:~n,l.,. 24 J.' 24 J 3 2' ) 4 2, J.4 1

""3: "OH' H,~.I""" ou tIN 1 'f'oll.-gr
, , V

IO~~ ~ MAX 74 F .-nI 1". 24 34 2 4 )2 2 7 ) 4 2.1 3.4 ,
: !"'I

"CC'" Ul ..... !JO l .. MAX
54 F;tfTldy 02 04 0.15 0.3 a 2~ 04 a, 1

: 2 VOL L0-4~ OlJ\po.ll ~~~It"le
, 1-' F ","il" 01 04 02 04 0)5 0, 0, v

a -1 "IH ·]V 11o L . " mA. S.I'" 74LS 025 04
1= (fj l"'put cu,r.", .t v, .. 5 ~ V 1 0.1 1

"
4 "CC" MAX mA

rn ... "',,-,m It"lPIJt ,",oh.." V, ~ 7 V 01 1

D.'I .f'\P"" 40 '°1H.';'-Ie"tel "IHOo1.""', .. S1robe ",1 "1S 4 "CC" MAX 160 .A
Input C:\Jrr.."t

20r, Ail Ji'\PYti VIH" :1.7 V 50

Ali H'\pun 1 "IL"'O.Jv -1,).18

Lo~....., Olt.,f'9vU -16 -0.4
5 "CC" aJlAX VIL" O," V mA

Input e...." .... ' S1robot of '25 -6.4

AH Irtp"-t1' V'l-O'V 1

ShOI1·(lrt:I.l'! ~f:~r1... -:>0 50 -:t -1' :>0 ~ 100 - 40 '00
'OS 6 vcc - MAX m."'-ou"",",1 cu".n,· 74 F am"v -'8 -~5 - 3

"
20 ~ 100 40 . !CO

~~~IY CI,I"t-nl ) "CC" MAX 5_ '..t>l. 00" "',.,., P..:r- ,~A

'f Of ,ondltion••hown _ ""'IN or M A.X, ...... lhe .pp'op,~.t. ",-'ve t4>.clfiwd uf'ld.f r.cOfTlfT\aoded op.'.tlnQ condition...

~AII typk:,.l .....aue. .,•• , "CC· 5 \J. TA· 2G'"C.

1'1 ,.. -12 mA for SNM'!SN74' end -18 mA '0' SN54LS'/SN14LS' .tllJ S~5AS/SN"4S'.
-NOl mare 1f'.n One OUtPiolt .tll)iolld be ~Of"~d Il .. tl""", .nd '04' SN5-4LS'/SN74LS'.,-.d SN 5.4.5 '/SN 145', d ..."llon of QI,ItPuc .tlcw-t-circylt .tlould not •• C_M CJ/'W ,.cond.

0
~

• • • •



vcc

'75 CIRCUITS

-" -, ~.f9 .~.-1--'-"
....... " 1.

••- '-:-C 1··
~. k&'.. r9 i ! !

" 1 1)~.+, ..,--q' {-

* IE" -......." ..,Jo 1" YI 1,' ,1 'l 'i ,
-~-,,_! ~._~~ + "

• t r~"'" j' 1 - ~,
,.J, •• " ~7 !! i

·'I-V~<iJ.J
--........ ',l -'1 i.' ..

~ - .......'

R""lyf .... /0... _ el. no,.",n._ and ln OhU1S

,.. f-r T:~.· ~,-J""
'NPlfTS ..Y"':. 1 J---H:::" 1. -r T- ! ,., '1

'-' -"~'~=-'- -, 'l' l t -- C>U:Pv>
: 1,IJ" :. J
, .i i., ~

,L. t- '- y~ c:: J ...1 _-1~"". , ,.-------. ~~ i
-----L,t--- CM

'S02_ 'SZ60 CIRCUITS

Th. ocrno n of ln .. schlllmallC wllh,r> nl. d.nhed

Iin_ ,. r.~.'.d '01 ao::::Jdll'~)nlll Inpul 01 th.

'5160, end (he 0.9 11 '.'IUOf .\ (;h.(I..,.11 10

0.6 !dl,

'02. '2] CIRCUITS

35 60

1 11

lpHL In.1

la 15

3.5 55

Prop~llon<H1.lY tlnUt,

The pott, c n 01 H\. ,,".m.tlc..... 'hw ~". dMtt..d

lin..... r~.'.d tOf th. C In~ut of the "]1.

-~n""·T""• 1 I~-<

ï~---J --" 1 ~ L-~:~.
,! 1 K-r~'r-<r-n ,a ~4, ...._~~-~-=---=-~;-==+-- ....,

rh

schematics [each gate)

cc

n

5

r---

~~go,,'"'<I'

'LD2 CIRCUITS

N'Load circuit and \to'~ ""'av.. fo,r"l .f. ,hown on P3ge"S ).10 and :)-11.

rh. POf"tlon cl ~:l~' ,,:hltmatic wtthln th. d.SI,rlltd vcc

IIn_ ,",,"lin un'y tu u" 'LS>1 ""1- .'.r~'--'-~~~-T

, r-l- ;-'--
INPUTS ! ,.......~-; -:~""'-r-

•--- T---- -;.----"r,; r""" ~l

~
,o·L.L.' " "1 1l, L 1 1 OVfPUT

l' "" ; l ""'-~--r---

'--;-1--"-~-Kl 1 1

1---'-8'--: ,-----,.---~.:-=loTJrt-~;~~--K
'tlI~~Llt5'l _"

'_~ot 'L$27 CIRCUITS

'pLH 1..1

-.net TA, typlc.al \j'.I~~. al VCC" 5 v. TA· 2'5'"C

switchinll characteristics at VCC =5 V. TA = 25° C

supply current'i

'CCH (mAI 'CCL (mAI
'CC ImAI

TY~f T01-.l w"h Outputs hlgh Tot.' wlth autpuU 10W'w
Averoiqe per Qod'.
tSO'r. dulY' cvcte!

TYP MAX TYP MAX TYP

'02 8 16 14 2] 2 75

'n. 8 16 la 19 225

'2] la , 16 16 26 434

'L02 08 1.6 14 26 0275

'LS01 1,6 32 78 54 055

'LS27 7.0 4 3.4 68 09

~01 17 19 76 45 538

'5160 17 19 26 45 10,75

:
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1 ;: .z.. ;,L"li.::.:..-. ;.t. >i Il. .. ,,",,11 ~~1'I~i ~L. ôl")f~wu It.Rlt' 606& "1··
IfAI!.! 74 SERIES 74H SERIfS 70tL SERIES 74LI SERIES 74$

'00, "04, 'HOO, "H04. ·LOO. oUM.
'LSOO. "100. "'504.

UNIT

'10, '20. "30 'H10. ·H20. 'H3O 'l10, ·L20. ·L30
·Lm4.·U10, 'S10, "120.

'LS20, 'Lao "S3D. 'St33

MIN PlIOW MAX WIN NC* MAX MIIlI NC* MAX UIN NC* MAX MI" NOM .....X

~f""',ly '.5 5 55 4.5 5 5.' '.5 5 5.5 ..• • ..• '.5 S 5.5
sYppy 1OfÜ9". Vcc

74 F .,-n.t't' 4,75 ~ ~ 2~ ." • 5.~ '.15 5 '.25 4.7S, 5 S.~
V

4.75 • 5.25

!t4 F.nd., -40(] -soo -100 ~ -'000
I"t"l"'...... ou..,t o",.nt. 'OH 7. r:."...1.., -40(] -500 -200 -eœ -1000

.A

~F."..,I'f IG 20 2 • 20
L~ OUfPt,lt cun.tlIt. IOL

1C , W?\.11
,. 2<l J.6

....., 20

504 f .,nll.., -55 125 b5 125 -~ 125 -55 1~ 55 '25
()g.w.tinog"..._ ~a&'•. TA

74 F.,m".,.. 0 70 0 >0 0 >0 0 10 0
·c

10

! -1 electrical charecteristics over recommended operating frM-air temperature range (unless otherwise notedl
l"'1 SERIES 54 SERIES $-tH SERIES 64l SERifS So4LI SERIES ~s

~ >< S.(RtlS 70t SfRlfS 70tH SlRIl.S 74l $ERIlS '4L.S SfA1ES 745

~ » TEST 'lSOO, -soo. 'SOC.· CIl l'AfIlA.AlI€TER TElT CONDITtONSf "00, "04. 'HOQ, ">404. 'lOO. 'lOt. Vtt'f
~ i_ FIGURE 'lSOoC, ·lStO. "S10, 'S2O,

'la, '20. "10 "HI0, 'H2'O, .....30 °ltO, 'L20, 'LlO

;8z ·\.S2"O. 'l'5.JO "5-10, °S~])

;~CIl
WIN Typt MA)( MIN TYP: MAX MIN Typl MAX MIN ry.~ MAX MIN Typl MAX

· 0-1 Il,'1 HIIf1't·...... ~I.,c:IUol;JII 1.2 2 J 2 2 7 \1

~~;c
TSAF,wn,I.., 06 06 07 07 08

V'L ~U\put~t. '.2
14 F-.'I'ul.., 00 07 08

\1

t ..c: 00 06

~g:c:: Vile: I~l cl.-mp ~l. J vcc- MJN, II • ~ -, 5 -, 5 -.. 1 2 V

J "CC· ....IN., 'VIL· VIL "...ll. 54 F 1fY'I'~" 7 • 14 H l!> n )J 1S 14 B J':1"'1 VO'1 H""·...... outDu' W"OII. 1 V
lOti· MAX 74 F-ill'TlIly 24 J4 2' 35 2 • )7 71 3 • 71 14

• Z 504F.-ndy
~ -1 02 00 02 04 0.150 03 o 2S O.• 05

a CIl v~ Low-"" 00I1P'II woatap vcc- """". 10L" MA.
2 7" Fenwl.., 02 o. 07 00 07 O' 075 0.5 05 \1

VtH" 2 V
IOL" 4 mA s ..... 74LS O'

."PUt C;,JI,..,-yfat VI" !t.!t V 1 1 01 ,
" • ""CC" MA)!, mA

..,..in-..m input voftaglt V! .. 7 V 0.1

VI~i"24V .0 50 10

"H t-t4' 1~ iftpul cv"...,t • "CC" MAX .A 1
V 1H-27V 20 so

Vll-OJV "0 lR 1

'Il Low-I~ Inpul cwrre-f'll 5 "CC" MAX VIL" 0" v " ',6 -2 0.0 mA 1

Vl l"05V -7

St'oOI'.et4'~•• ~ F.n,l.., ·20 -"~S '0 -100 3 -lS -20 -'00 ·00 I·JO
lOS

Owrpul C\I"....,.
6 VCC~~I\)(

18 '0
mA

1" ~ ",n,I., 55 ~"IOO -3 . 15 ·-70 -'00 - 00 -11)0

'CC Supply curr.nt 1 "ecOo MA X ~ labl. on " •• , P"'9f" mA

1 FOC" c:onditlon. shown _ MIN ot MA)(. u •• th_ appropria'. velU4 ~.ti-.d und., t*,,=omm.no.j opantl~ CO."\dilio .....

lAU typk4f",.h,.a,••' VCC· ~ V, TA "25"C.
1'1 • -t2 mA tor SNS.. ·/SN7.. •• -8 mA for $N54r-4'/SN74H', and _18 mA '0# SN&4lS'!SN74l-S' ....d SN54S·/SN74S·.

~ot mo-o. then 0.- outp\oI'I PlOo.I'O b4I 1,horlMS et • lim., and ~{)r SN~H'lSN70tH'. SN~LS'ISN74\.S·. and SN54S'I'SN 74S·. d ....r.'lon of ..hor1"c:i,cuh .t\ou,ld not e.ce.o , 'Je<:ond.

~. - --- .----

• • •



....
supply current1 switching cheracteristics lit VCC • 5 V, TA • 25°C

à~• ><
! >
Œ rn
Bi_
·"'z
1 ~,,,
:: "'D\I"

• ~-4

r .;0
E;c:
~c~

: M: z
1 ~

'ccH loRAJ 'ccL ....... ,
'cc ......1

TYPe TOUll _lti OU'pub hith Total .....m DYqJoUlla 1..
Avet.Ptt' ",..

l~ duty cycle'

Tyr MAX TYr ....X NP

'00 • 8 12 22 2

'04 8 12. \ 18 33 2

"0 1 8 \ g 1&.5 2

"10 2 • & Il 2

"JO 1 2 1 6 2

'HOl) '0 1&.8 26 '0 '.5

'H04 11 28 40 ~ '.5

"HIO 7.6 12.' 1~.5 JO '.5

'H1O 8 8' 'l 20 ••
'HlO U '.2 6. 10 '5

LOO o.... 0.8 1.16 204 010

"04 0.ll8 1.2 1.1' l.06 020

'UO o.ll 06 087 1.53 0.20

"10 0.22 O.• 058 1.02 0.10

SN~LJO o." 0.33 028 D_!1 020

SN7.LJO o." 0.2 028 051 010

'LSOO 0.8 1.8 2.' •• o.
'L.S04 1.2 2.' l8 6.6 O.•

'LStO 08 1.2 1.8 l.l O,,

'LS2D o.. 0.8 '2 2.2 O.

'LS3Q 0.36 O.s 06 1.1 048 1

'SOC 10 16 20 lb i J.7!»

'S04 15 2' 30 54 1 l."

'510 7.5 12 1 ~ 27
\

l75

'$20 8 8 10 18 l. ,.

'$30 1 5 '.5 \0

1

.,.
'Slll 1 5 5.5 la ..,.

'P\.H 1....' 'PHL 1....)

TlST P',opagall()f"1~ tlme. l''H)I:N9I'Ii<Y! dei • ., l''T'''~,TV"'· CONOITIO..s* low·to-h..,·l...... Du1pul hlW"'·10·low·~.1Qovlpvl

MIN TV' MAX MIN TV' MAX

"00 -'0 " 71 1 7 15

'04, '10 C,-" l&pF. RL" 400 n 12 .71 8 '5
"30 1] 71 8 15

'HOO &.~ 10 62 10

"HI)< 6 10 6.~ 10

"Hl0 CL .. 25 pF, R L .. 180 fi 59 10 63 10

'H1O 6 10 7 10 .J
'H30 68 10 1 89 ""LOO, 'L04.

3. 60

~
31 60

'L'D, L2'O C\,-SOpF, AL·4lr.'1
., JO 35 60 /0 100

·LSOO. 'LS04
9 , 5

1
io 15

'LS10, 'LS2( CL" lSpf, RL -1Id!

"SJO 8 15 1 Il 20_
'SOO, 'S04 Cl" 15pF. Rl" 200 n 1 • 5 1 ] 5

"S10. "520 C .. !JOpF, R .. 200 Il '5 1 5

CL" 15pf, R L" zeo 11 • 6 1 • 5 1
'530. 'SlJJ

CL .. !JOpF. R l .. 280 11 55 651 ----.J
-Loed c1rCI4IU1 and yoltev- wa",.form••r...hown on peget 3--10 .no 3-11 .

, M•• imul"n yalu.. of 'CC .... 0"''' ln. (~omm.nd.uop.,.ting 'ange" of \1 CC and TA; typlc:.1 ".ty•••r. al V CC .. 5 V. TA," 25" C.

schematics (each gate)

'00.·04 '10, '10 .» ~I~ L-!-"
'LOO_ 'l.04. '" 10 'l~ ''''JO r;.o;. [ 10 .. I ;; l '1-;

'00, ·CW.'10, '20, 'JO
'LOO, 'L04, 'L 10. 'LlO, 'LJO, CIRCUITS

Input clamp dlod.. not on

SNSAl'!SN74L' c;.'rc;.uiu..

um[y-
rrr fK: -~ Jd. :"lll+'l~' .........

1 .. .J....I. ...LJ..
• _ "'ll L l...

:::::~~;tt.~1"f.=------ 1 1·-------- -t~_

r--,....--~-T.....

1'" 1- ._i-
i t-.,r j

·nIT.1"T'·"''''""t.-_; r~
a _ 1 1 1 1 ; ! ' i \ 1 : l '1 u. . ""'_'
• - ~ 1 l , 1 : : IlL' ',. t---,
;~1::~;:::::::: I__ --t)
• - ~ •• a 1 ! : 1 i 1 1 r,'"
.---t " jl l 'II - t- J
...- --t f. .,. 1 l '1
.--t ••••• f1·~'11 U
::::::::::::::~: 'i L
-tiiiümmL__ L _

,1,

"SOO, '504, 'S10, '520,
'530, 'SIJ3 CIRCUITS

'LSOU, 'LS04, 'LS10, 'L&20,
'L530 CIRCUITS

-lh. 12·kll rMlstor Il ocr en 'LSJO,

::r----=~:'r---r--

J~i:=~:~t~!.t:~-J-
.ll~_~-;;--- ... r", W-,
'-f~ i_t1.:-.~-"'1'" ..c...L-ll-l-fi· ; .. 1

-4.--___ -_-1__

RMlsIO' \/.1"," Iho-wn .,. nomin.1 ."d ln ohms.

f
-~-..·F·~... -L.---,

.-l7IIill-c:..'-:;-C,]i;==~Ü.t;ll'" 1 \.-,
• .llL.l..

:=====~ltt..~··r..:==== ===~ ;"~L~ _
~

'HOO, 'HCW, 'H10. 'H20, 'H30 CIRCUITS

, .uCII~C\l1l'

Il

•
Ci"
w

• •
.....

•



c..>;: ...~,...

~....
recommended operating conditions t

(

elcctrical characteristics over recommendecl operating free-air temperature range (unless othllrwise nctedl

',.. 0(" conditloru .hO.... " _ y IN or M .... X. u •• th• .,popf~HI.t. w~",. 1oP4dfilild U'lÔ.r 1-.:ornrn.".,.d oP.r.lin~ (Onal Horn.

~h.l""pv.yolt..- h. "IH - 2 ~ or VIL" "Il. m •• , •• ,ptnopr)ate, S .. t eot.. Hlth t ..1 f.gur .. 1 end 2.

[
l' &4 fAMIL Y SERIES &4' 1
, 74 fAMILY SERIES 74'

. UNir 1
f--.~06. '07 '16, '17 '26 '33, '38

MIN NOM MAX MIN NOM MAX MIN NOM MAX MIN NOM MAX 1
~.FwnjrV 4.5 5 5.5 4.5 5 5.5 4.5 5 5.5 4.5 5 5.5

v$u~rv voh•. "CC
74 Fcm\lv 4.75 5 5.~ 4.75 5 5.25 4.75 5 5.25 4.75 5 5.25

H~t...,aI (lIUtpYt ..·~t•• "OH JO 15 15 5.5 Y

~_~jty JO 30, 16
-~L~lewl Ol,IfPut CUrte,H. 'Dl mA174' ...... , 00 401 16 48

1 !>4 ';;;:".j~' . i 55 125 -55 1251-55 125 -55 125 ·cev.rlting fr ....uir t~'.lUr•• TA
1 74 F"",,'V 1 0 70 0 70 0 70 0 70

1,2

1
2 2 2 2 1 V

1,2 0.8 0.8 OB o.Bl_V

) \iÇC' MIN, f, .. -12mA -1.5 -'.5 -'5 -1.5 r V

1
"'CC - M'N. I VO,, " 12 V 50 r .
VI .... 1VO" • MAX 150 250 10001 250,.u

A
J

VCC .. MIN
"ül • '~*1 --0..- 04 1

0.4 t=='--T;-
2 1 VI "'.Il t 'OL .. MAX --c>.7r- 0.71 00 0.4

e

,..

)

l
r
r.

;;

c
:t

r'

;;

:::.

=-

c
c

"c
cr.

::

,..,
t·

::

C
'"'l

"•
r
C
r:
r
I"'

C'

C

-1.61 l'T,A

11 mA

40 1 ~A

. ,-.- 1 mA

$ERIES54' ----- AI
SERifS 74'

. - UNIT
'06. '07 l '16. '17 '26 ')), ')8 , 1

M'N~MAX 1.... 1'1 TYP MAX MIN TYP MAX 110111'1 TY' MAX i !

nST C~OITlONS 1
TUT 1

FIGURE 1
PAA ....ETER

VIH
Hi~·I..'"

input vlJllt~.L__

V,L
Irl()YI voh,.

Vile: Input etan'llll,l'olt-v-

i
IOH

Higtl-hl' .... el

outPut ror,.nt

Low-I"",.I
VOL

OUtP\JllfOltage

'. lnoul ~er;-{.t
.....• ..•.....um inpvt voilage

l'H
HII1l.JfN91

Inpu' CUl'ent

Low-Ievel
'Il

"'put correnl

'CC :>Yppl.,. curlent

~~
• 1""1
~ ><
h ~
• (f)
~ ;;;:z_. .
" ,(/)

~i-i
:~;o
ç ..c
:c~·= ",
• Z

-i
CIl

i
l ;;

. ;l
~'@W_. --r=

• • • •



2'

0:
c:
-r
~

rr
::t:

:Jl
2
C

"Cl:

-.;'
CC

C
:::t

c:
c:
-e
e:

"":t
"T
:t>
e-:
rr
C':
:t>

:a:
c:
-e
""2:

1

r.
c::
r
r-

""r.

• • "cc.

'07, '17 CIRCUITS

...

-t1f[~-

IJrorVTI.
•

'-<l--------4-_+_ Ok<>

JJLo.-.1 ctre...ll.,-l(l ...0.1'.0- w."'oI'Ofrn, .r. sho.....n on p~ 3-10.

switching characteristiC1, VCC ·5 V, TA x 25°C

1 1 TEST

'PlH 10,,' r "'Hl lnol

TVpe ,
Prep-.;pll.on ~lay h~n., 1 Prop...,.tion u.lay tun.,

~TIONS' low·to-hi~...J...... 1 c....tput h'rF-to-1ow-h,yt--loutput

TYP MAX TYP MAX
'06 "6 10 15 15 23

~ O.' "". ". i ro n 6 10 20 30

'26 ~~5pF, Al' 1 kil 16 24 11 '7

'33 Cl-50pF, RL-'33n 10 15 12 18

Cl"l50pF, Al- 13311 15 22 16 24

l '38 Cl-45pF, Rl-55711 ,.. 22 1 ., 18

RJ
1 kil

400 n60011

R2

\.6 Hl

41o;f!

RI
4kl1

'JS

""LL-----..r--~

.,

'-, r

'06, '18 CIRCUITS

CIRCUITS ' , ,

'26

....

1·l=1.:~~!'----! ~--, - ri 1

.. -±-l--

, M •• lmufn wah.,1_ of ICC ,ho-n al. 0\1'" "'e '«ornrn.,n-d'e<i ~.'.tin;

ranV'M of VCC .rod TA; 1'Ypkat ",.Iu."'-••I VCC - ~V. TA - 25'"C.

schematics (each gate)

;j

1

suppty currtlOt 1
,

'CCH !mAl ICCl lm AI 'cc lmAJ

!
Totat wiltl Total W11h Aver~ pe.t g.1te

TYPE
outPuts hi-gh OUtpub low 150"" lioty cyclel

r-m MAX TYP MAX TYP

1'06, "6 30 "8 32 51 5,11

'07, '17 29 .. , 21 30 ".17

'26 .. 8 12 22 2.00

'33 11 21 33 57 5.63

'311 5 8.5 )4 5.( ".88

~

~

~-1
• !T1

)(

:>
._1.Ii
o z.,,-
;iz
• ~(J)
~i-i
~ ~ilJ
E;c
<~
S rr1
· z
E -i
" (fJ

'26, "JlI CIRCUITS 'JJ CIRCUITS
CI:

• • • •



• MRD30S0 (SILICON)

thru

C 3rdcté risti9uQS ol<r.s

PhO+-b rronsisror.s

MRD30S6

• Popuf ar TO-18 Type Pdclo:.'ifJe fur E~~y HJrH:1ling Jllll MOU1'{1I11J

• Sens.itivtl Throuyilout V\~jhll:! ,i;\Ij N'<:.)f tnlr.aed Spt:ctfdl H•.1t19~

for Wld~r Applll~dl Ion

1

-------l

NPN SILICON PHOTO TRANSISTOR

• Herrnet.c Package at Economv Priees

-: Il----

30 VOLT
d...gned for apphcauon ln mdustrlal InspecllOn, process,,,y and 1 NPN SILICON

control, counters. «Hiers, ,w'!chlng and Joy'c circuus or anv d'"yn PHOTO TRANSISTOR
r.-quillOç rc.diation sensHjvlty. and slotule cb arac terist.cs. l,

1 1 400MILLIWATTS

i 1

l t • -- -------------- --------------

1

• AoIr\ge 01 R...didtlon StHl~I\lvlli~!. lor DtI~lyn F lexll,llllty

• ExternJI BJ3e for Addcd Contru!

• Annulir PoIz.ivahtd Structure for St.abillty and R~lldtJihty

L

•

_--2<':0 sa VulU

__':wll.l. -Iù VOl"-----_.
Pu -100 IIlW

228 nÙ\' Oc

Tr. T~tg -6tJ te -zoo -c
__-.L-------J

FIGURE' - COlL-eCTOR·EMITTER SENSITIVITY

hltal O.... tee Olulpellon 4,j TA· ~!Juç

Iftll" Ibov. 2&oC

Dl~ ~~c' ~ ~ ,} 1 1 r' 1 ) I!
~OU,,([ 1\."" .. ~'Ioa ~!; j t

Dut rU~~~rl"~OuRl:r i;;1
! ;,

D
QI

HlCrrT'oat R'i.')t.tlC~. JUflCllUfl IQ AmlJ'e'rll

i)p«I1U"4 anu s,\crltfJA JVf'K.lmn

Tel'!lp<lf.turll Ran9l!'

THERMAL CHARACTERISTICS

MAXIMUM RA rINGS IlA • ]!J°c unil!'>' 0.01-." ,'Id'ft '\v~~ ___

ROh". -Rmb'~ _~::-G-J~:.è
CullfC,;lQf fmqt.r VQlt.Y' VCl' 0 ~u
[l1l1lter·CollecLOr VU11ot.,.

•

•



•
TYPICAL ELECTRICAL OtARACTERISTICS

FIGURI 2 - COLLECTOR·EMITTEI'I CHARACTE Rlsnes fiGURE J - rHOTOCURREHT ...... TEMPE RA TUIlE

---\-0----'0------,-\---;0-

"'CE. C.Oll[CTQH lllllllTHR VOLT"GE lVOl T:il•

j
~
:
'"....
"

~
:;
!! 01

_ .._""""";_1..._ , a Le s

1\

PlAt..

F'GURE •.- PULSE RESPONSE TEST CIRCUIT AND WAVEFORM

~-------o

OUTPUl

-------<0

-10'.'1.

FIGURE 5 - DARK CURREHT ...... HMPERATURE

•

•
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•
./

Of'T1CAL CHARACTE RISTICS Il A • ,,,,Oc vnb, ott- .. w'" noted!

STATiC ElECTRICAl CHARACTE RISTICS Il A • 2~oe un'", O,h"WI" no,""')

1 Ol.,tM:lerÎS1;C: Symb... IAtn Typ M.. u....--
Ccnec rce Oar\&: Curr.nt 'CEO .....-(Vee' 20 V. AL· 10 M"90hm. No," 21 TA' 25°C - 0.1

TA' 85°C - 5.0 -
Ccuec rc--Bese Brukdown Voilage BVCBO 40 .-

Volts
(le· 100 _AI

Couec toe-Ernu ter Brllakdo.....n VOlt1tgc BVCEO 30 Volt1
{le" tOO~AI

E/l\lHét·Collector l:h ••"'dowr'\ Volt~ BVECO 50 \'u·U
(I( • 100 "AI

---
Ch.ract.f".1tte +--""'" No

SVrnboi M,n Typ Ma. Un'1....-.
CQ/Ie<1or LtQht Curr.nt ,

'L mA

\V CC "'20V. AL -lOOok"",Nole 1) MR03050 0.10 -
MflD3051 0.20 -
MRDJO~J7. 0.10 0.40
MI10305J 0.2~ '-0
MRDJO!>-l 0.625 _. 1.5
MHDJ05G 1.5 -
MKO~OS6

, 20

Phuto eUrr,pnl Setve aeed Rlse THTlt' {Not@ JI 1 4 trt~t) la
"'

f't.{IIO (urr ..n\ S.lufa(ed FaU Tm\~ (r-.lote)l
1 4 'th..t} 10 "'

PhclO ClJ,.~nl A.~ Tune (Nul. 41 • I, - ,0 - "'
Ph'Hl) CurrfJnl F:"BII Tlfoe IN01f 4; 4 " :15 "'
W"'.It'11IlIhl1h 01 Ma.Jll.nurTl Seo su ..... lt'Y

" 08 - "m

•

•
NOTES.

1 H~dl..uoo flux denlllY IHl eou a' 1050 mW/cm"} ernlned 'rom
;;.tunlJu~n source al a cctor lern~rBlur"of 2g70 K

M••~lleli unürr dar\r.. Conditions IH =0)

For satvr ated s:"... lchiny rime meesor emeru s. raJuS1l0fl 1$ pe'o

v 'de{1 bv d pulU'd ae no n &IC Jamp "">th .. pul ... Wldln cf

~)IJ(o"In)",lel... 1.0 JTlIuCJs.8'I.f)nli he. F-1~He 4)

4 F ..Jr Uf"lldlufllltn,1 IW1t::h,nfjl ("lie roeescremeots. FaChatlQn 1\ c-o

vJ{1cd uv Il puls.ed GaAI (ualilulO ... sen,del It'in·ellllttlflQ diode
1A::::' 0 9 .uml ~Ith .. pulle ...HJth e,_we' 10 or IIre.UtI than la mlcrl>

i«Ot)d~ (sec F ,gur. 4)

1
j
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B/BLIOGRAPI//[

i. Infroducf/cn 1-0 sw;fchif)!J T1ul'orj AnJ LOJicat dts'_
Cjn) ( S<2cDnd ~dll"on) j far:

Fra d,lev.. :r. HIll
(}anald 12. RrfqrSOIJ

2,. D,Og/fal E/acfronics kr Scirrnhsrs far:

fi. V. MALMsrRDT lIniC7f(Sf/ry of llfù.,o,·s.

C. Go ° EfJ/Lf:. l1id7ljan ~fara UnivorJl'tj
(Id/for: W. JI. g (lnjami/7~ Tnc.

3. D/gifal r/f/cfronics par:

DAVID CASAN~NT_

~af'a'fmt"f of C/(?ctdCo/ .G!jinrrtrinj

. Carn(f9irr _ M(J//on Unil)-l/u/ry.

4. L o qlqoe Comb/fJdfo"(~ er Se-'!uqnfi(J//q
-:r LA (j-Rs se_

(/YJo.,ttfiSIl' «'E.~. A. (3 /lvfo",ahq~~
5. E/(l~(/l1f5 dl(?f(JCfronio/()fl (? A. BOL GEl2r)




