-~

TR L Wy

 MEEe

Résumé Cours

Rédigé par Sandy Nemnoum

Electronique Industrielle
2¢me Courant Fort

1 Semestre 1

Veuillez respecter I’auteur de ce document.
Droits de reproduction et de diffusion réservés.




b hcbeoniqua T duakeiela | '

e Nolaur contnua —>» Nalaue moytnne  non vl

. W‘f Mrmﬂg_’ 1 Y7 gg
. Tmng(mﬂ'\nﬂpm ?ﬂﬂ\toho :
4p% 3¢ convarstion Cymmrquu Conualist et ",
AC - DC deq. - Mg o Redverseun
Dec - A g - A - Otgrarage |  Ondulaun

o ¢ siveliaun. U, <O,
B = Ve Mye, Wodun. 7

e N Survo fheun. U,_>U‘
Ac - AC ._\__, N“o ¢Gr¢do.hun.% (elais)

3 e - %}uaro» Ol — eoemmuilittu .

. Conmt.sm direex — Conuwaion d’ .s.m_ s Moyeo dlane Seulle S\’rm:hve

. Cpnmhnm odreey —s o LOJ. @_\du_m de  bass
Ex

AC - hC indireck LUPSX

e = 7 Cayp
«m
Redreartan

« Takecuphur  Tour —ou - vien 3 so touk \a—\.oc\u'n. poly touk {am POAMN

. o ,and-\oh .m\trru.?\uux- \mﬁ}qmg,\m\w Ao dlu\m,t;&“ ds puivlane
dans s aeeni U condadreutt r--===- Qu_-amﬁv\\u e ‘Qendm\m\‘

3 Tyos de fami- conducreaurs th qu\u

Ly aon controls diodes h Mﬁm- J
A » Taydstor  ~ telac
L. M\‘N{l Sana - -

, contrald  awec MNM& dw bt-ﬂ-gl Tranaichor biroRaire ds puiltanc
- PADSFET wozn




. Dicdt
Vax
I .)__—D\-— - A‘“"‘N‘a‘— (dicde pasrante ’!qv o un Q-Q)
— 'tg Iy % i N | .
uon dicecionel Ak 7 V) tonson seud

; o X cousank ‘ W
}:t:' un Ll UN\ - B\ow:y. A“?o paA 2]
| b' 4 loda ft\v o un dresdr ouuenaY \
o no& A dourw da Analon+ fi‘l'\khxm'
. -T‘\lsl‘\Shf VM\ o . )
*’—T;r\;‘ S o ooy
—— : o (ﬁ‘_ AL
umdd Rtkl\ot\& ‘a A W : o o ('_ourm\‘ v %&\&\ o .koﬂ“f\!l-
smenandaloly o e" G AL (g>»°
A’
; m“‘ﬁ“"&“ o _ Q\ogo VM(<O
{Pi =0
Q%,. dan H\ 2 \)ﬁ“me

mes da dlsomovieg ¢ ‘
mec\» o dmgs sicen Th csque de

o Al a A O A\OuNRAIA—-
GTo - IGCT Vo o

r Busoarr  Var?© ~Blowy T igeo
j"“;;& oBoh e AL {g7©
. amad , G
comwandolely o Lemortge o °
X oo~ lo{:om.s;.
B e e
i Triec V“K (S\ La=0
o §.;M} N LY O - Dletag =0
& - By
J——-’r e " o '
. oidicecond (fsiti e L {g¥o
. cornmandalls &qmo\rfag,\— ~ ‘f_ ™
TS
™ ~
SN q .
(stiae 49) i
e

b
L‘x;x._.- TR . G B e g poig, SRR AT o B S




Phinomine  de commutalion | fids a1)

Ly Adcltrewglomn ne pask pas Auppoctes dus wolaues b grander dx
Xeston ( par x gourniu o 13V - o wupt da coucent  Yevaion = m\')

L—; 30‘{#1\00_.4 o fu woupt 04 un wowsrany | on As comen e —Y {N“-
poasms Su courney aillaure g @M 2! antvrughtun

o 2 X) -}l:\odxqun. du dpanods T>° h

- fpiqumee _g—.--i (wg)
= fum W=

- Rohons £ endamantutes -

—!‘2;
—

-

\m&ur mo enne tor T — ~‘-A._
r'l_z::o_&))q g x (&6 - -;
to Sty
w &t T) S (wt) dwk |
X = 41&)):%&05-_ wt) dwt = ‘%’u‘mx )

g uoﬁgwxmj&m e

- S?\G.l‘ conimu.  —3 Q LTINS won vwalfe
o 20 contienk w Avdakaice

C,alwd de X!
<)
’ HR —ywt
.%‘ ".‘:
ﬁLu&)
« € ——1 Ej_aﬂ k

. WO §. a'} .

Y .. S




e e S ——

" S-'Q!‘R de Gou.“‘\.ﬁ' k'{ '&8)

B et

S O Rl

" AT - ‘
X.=:‘: L:‘-&\ A\t |
‘ T
| “nz.g-—gt.x_l’c\w&“wﬂ dt o c
E ‘1' {.
4T
. S e (&) ain(nwk) 4%
n T o . | LQ)
el ) t
B P . e A
Q . k = lon
caz\on * bon QW_T’: o on W o
¢ x &y =€s Lin (\\D\:-\-\Q\ — Wartnon g da mn%J.

- Pouc izd :x-_i&\- () an (Lot rQy .o»r\énmm\'uﬁ

O @

. X““ . C_ Q\+\o. woloue -l\-{ac.o_u- de A or tofiep dtfm\%i

2 ~ 3
S @) imgale — a“=°° o o

QL e W) gar —» B =O

e 000
en¥ oy Lo wm\aoxonh alecnakive dav nigrall < (t) -

. Rm&&lm {
( -’Cf_m(t\'- xlt) - KXo = E (MLmut \-\l“\w c\\uc.\ GU_“ Iz:_ X“.“

= x‘“ o hd.‘-m J.l-at‘l‘-k de c\oumcr"
X.\\“- .j‘;_. H;-LHA\—- )(Uqﬁ .\.“J'éx +x°~¥.

2<%

s F‘ - K;(-._\_‘L c.,_u da rm%mm\‘mxi‘w.@& \le"\ﬂf\ict.\u—
otz
-

. Pows w0 &?\J aﬂ!rfod*& .-’-———-"

Xl _ Xu}LIi = A <4

o 7 7

e e e e e B A




M ST T LA o
©oPwtane dnshantona | elr) = e k) il
L)

e

"\

. u !
' '"‘"?\l {'uﬂﬁz por Qo Soure M&'W an dotey ool _tr_ \ \t;i S e () ily) U
B Boelt) fModuo‘uu Qad stanta w\es.tu\\'\e.

T/Tm 4&@ A j e(w

L—)t‘ £50 = sourn *N-T’N-k' ds ‘Q'
da J.u\u%u O daileny une c_km%;_

S\ P(O -

. Car d'uns poura d Rnalon A i aonogvaat ¢ elk)= EJR An (wt) SV‘L‘PW
i U'"'S: Lintaice b W)= T8 Ain Lot -Q)
——> puktlone faskenvamis  old) - ed) i) = RET Aln(wE) ma (wt-@)
' d EI oo - ET o (Bt -Q)

e cal e \Narmoniqus
L
— puillanu molynne 'i): -A-i-_ t) dlwt) = T g

Dmuam.. o.‘:'gm\t..[ I !pfnndud‘ Aen Q» %m‘m dia *ewalon t)’chut\Y)

Qumy
I

'_ 000 N

;:A}n.h‘on e = =_ 'S.?«-'Li =S5y = 1(94% 3 =
3q IS !‘f: = :"
: 0:-0

£

& Llonds Yondamerdals da cowont
dar dighassfr -P-kj:, o~ Ao Aennion




. B o Yea¥iua

’

Q:;‘.r_gxlﬂE\ﬁmnkw\- 3&\
- S e (wt “\ (o) 6\\0*3

¢y Qo putioncs oL Qua contommavary b inakallakion
, ol o wan  Souf- ds Rweiof 00 quo.dlu)ux_
) " xodbeoaant & B cowanr.

Qﬂ\(r(. ¥ e cm!.o\"hmo

1) = ‘S_“J—'Jﬁn (nwot - \S—J

pu.l.'.\ox\u_ adhve -%oug-bu -Qn_bq.op EleLQL

Radive = BT, An®,
" 7 G”llfb’a" e\mh Qotun_ S: EI = E \liin
l A=y )
LsQLA_L ) Soe du. ‘oun
2, Couvsanly
p Ya) o "
w ol Ba &O‘N‘L a)y Uoeaice | Lo rne u;ant Y Jdo ™ Qua Lo nowlce e
= pab de wo s %‘uu- dut #N&Mo&
- :tnckm* de  buillante ="‘ = El" aw“@ g,;xuu\.dt &;-(‘Qﬂ'-l"““""
. o &"‘h“'\' A distorsion

ok Ae M noo FYPR - e BV
. velws - acalpiee ds Lo w&w@w& el e S

*

S ¥ 15 B o
&0“-‘_. |_
i P e s Zl“
L 3> 1>m'“ 3
=>| ¢*= &+ Q"+ 3
~—3 o <

a® ditorvon hat
fea wAAY v«mb e o Lo oG

.’D—%Wﬁ.\ =
D E:- 2'_1:' - S‘-{_ g‘ = (.'I' L)




|
;
‘r
|

. BN N = © _hmiu\&
'_ o

v Qualiks ?m\d‘n&s —» e vundemeny
L vt vttdrtu & viduhion da Raua i
o Wi, peidilofla

L-s -Q‘gm_\\on DuXe de Jndon & commutaMon Jdu

o umn\‘O.mm daids J' inlrrc uphtast.

Tohoruphus idiad __, — pos oo chuli do Kuion qd oN

- ™ ‘*O’“f b couvond qd ©FF
Tooktecuphtut = @oighant OA parles . o

- 5Ude 53 —s . rtsichune assure o Jondions e da Awsion X cefhtuieloo

aac_owun‘rmwo ‘»\\u)'ro\e

cornmrutaN'on de
O @ b e

&a).\tm
- ; N._u».d':.nu,\erd ooy ol (4i%ea)
‘oo da cictunza,
x Grank (L-C) ak fan sxcilations —> o ‘:;\ic.\

‘ndudana 7 4 o

TaRerupuns —> g
e

53““" de Vike N F‘”“O‘“" de L ¥ del ’r'-“"“'}"“ Rigar fes
de puitlace da AW A unrplt
hﬂ*i dacs duAmnee

o contcdle du rrandpak dJ ‘-'INJ‘X'“

r"'
L 'Sd\\tﬁ‘u.,'\twf. Tdad : F!':l <
, DNm J
TH-0 Ton —— o 9 g

> Ewk FF > Tefy=o0 coucant S .}Wom.znﬁ
¢ ), S+ tapaikl e ARt NPT g quadia d0wato0 enkre sun el

s otna wullles
(apastil du dgire  Aramsike atimgln qull courack

2 Xan L®

’ w caLX Yels W[DF?




37 orarudalione ORI /0EE & OFF /ol dnaYonkanes tmloﬂ'""
w/m':o
LW Aana imy&).n AMGait  asx cotmmudolions nl an maichen die 2tak on oy off
S Eg =0 E“‘foﬂ = fon ™ %

1

|

6’ Qamtl:':\'xl\"o‘ua Aol o ‘(f o co!\f\l’(\'oluo {m\tﬁ.oc\mmen}

[ e @arte nlller  cux Gk passart a¥ bhous
. P,.\.u PRRLLTY _,O_ﬂoa comeutalions

p: 4

e o Coracifichiques  Ieeson [coucant

¥ _Q' i(\h‘-‘-\q}\u;_( ;L&r’m_Q
- » V
o
2. T eccuphuc Reed. g o o
Vv’ COUTON dant

Etal of € pIE
Vo YRS N, Ansong \efloques Dl bess

=> fertes uunmfo o o

2° Erar OW Vg 30 thule da Mmaicn o 2’k on

< £ Ton € T Y

s :ﬂmn:umn.ln. ds- Yondlonmemeny Qimite
= on tontog ’p‘:}: corevou it e
inl. olea 2
© Bucin i pou B comrahimd popm <, frajinticss:
Eonx> Egpx0  Bonpfg*© éifm#"
=5 dreaili o (e dodh) Jueninand Zappnk " ngs
3 ey - dittiypabion A,uiunumw
L & - ks ds ' indersup Haa cted _iwiMas oa -k“\f'w k
‘ ® C‘mﬂ.:: muﬂsm‘?:dn chaflua o auments da Aereginulie duc competank
=2 Nour d'camemds m t‘u:m&dﬂ'\-) qaomaliont da - dith pakd - -

y* Commutakons Onloff o dff/on aon ietdats
\mm*o Wl fon >0 = ™

Sy _‘u}‘. par c_-mmu-hha"




.@or\ Vauk cotmmulte Wde , @ puitiana da AJQ\WW'Q"MM “

— naana A, thq&x Sae AnNttouphuy |

. -
Qarrony B
TN o

volka.

* Xa %m\dlmn'Mmu{L dss ks
deparar Do e eoramewTadisna.

Callaoniy
noy mmm(\&lhﬁl- > diodt‘w o

. Sekriopt ommoandable sy - el oo

) ) Limites de  Lorvekionnemeny

¢ L'inktrrugur ved

N FURY Y or ( Lt fmkion - an p«.u:\gon)

Avabin Qn.nd\u e ouxes

A‘tm daws U de Rick, A8aD
+ Bdigtoata d'ung ™Mona du sheanka &{oaa‘.mmnw& o N

; irouy da guistanta
. ToRrcogloat ) & ol A pundard du
o . poll 3 0 Ju coantrande
& 'Hu n&\'uﬂ B N ¥
i P comrondalde, Y ) ! bran ‘okh\a’c- paL Q uxk:m |

blggag dipendary de arwd du puisane
g

AR
A
corackusishque
ontramme—IN TS0

ank
» ’:h’tfruf\!uh_ anidiredmonnell MW 2 an wouvran
Cirumsr da cwomenands inulils - __‘

ovelanche ¥, O et
' o traio
da  Llowjetepx
Yaois Tilaqus davatanthe

") Ng = V4 20
Ton "-L"F’“A du &

quata
, _:\ ! 4 9
Diodss 3 - v
focs? * e d Foncionnement A *Ae FoneNotnembnr & i i )
o’ o

e diveet \g{gm%._ A Jronston @
p cumsﬂris\'iqu{-
2 Y%

Vo

K

(V=0 Jwnalen M)

w&laﬂb— ‘mP da Lo A0
courany dirtdd max

enin , en ditet Vax {pible

J

'!:) P",‘-'- V{ Ton
?."‘. - V,“ 1“!.\'




g

\\') te= forusard veeouery  timne
bee = viuurte  Vitowery Ko «— impeir o %tx'q‘m‘ﬂk Max de commutalon da CGa -4,
e e -
don
pondont Ao kemps de vetouvremont Ouyte | un woucant- N?.t)-% pu

¢ 2epude o bravan R
\ S Comolant & eiga ‘Qr = puitdants J-LY((MVKNM’J
WML MaCdaie pous bloquin Ly Jewsions iovaia

«Cri s de thaix ! o o

. 3 four oulXelier Lo valsurs codenlies <71 Vopax O dmex P
S o) A Arewridi (15K <Q)
« Xg-= couvrafy divety Moy
Veam= foncion f-"-? epe il
Ng = ‘onaion & ‘efoX ©
Tq = Goucack da i o A OFF
Rz = mem“d:“t“* Q

da VRTOW UIEraR

LOVAA L

e «\\ &—-—-&w.q\‘ cnax o court T G
X2y = h'ﬂ-\{\t-‘- R M?S\‘R‘f ,3\9-. Api W
» [N
P 9 hmloh{r JJ-WA‘;W‘O:G P
= TroleaXians | Locrone sissiple f Rege” & =
l') thch.on Thersnous ro.dm.‘h.uh- < -

S R s vi b“'
2°) Rroden  conre Anom‘oo > ‘\’;:'qu B jonbn bl

Mn\ QU.L &h M h“" *

Et
T

< Fra diods

%] [SN

W @ I © IR cunp e
dun {prilole A Louson)

A_\'r-fg\’
W‘O\élh

8} Protedion  contTe dun  puTrORO )
m.@ 3'un Grosk RC -cife en parclil

G

g \ o fAnkreuplune

T :-{ non  Jiwicirt supghmu&mn \d\o:h-

. *ngﬁ“wwﬂami4hmﬁmm
= "N mmmm (O distign A ane

_ o i
L I

h‘) Peottenon &‘5":::‘_%”‘“,“,@ cux vartahons ‘erulalaes ds Jewaion
.o e - eond N . den cemmatolbions .

3V & oo coweny Bl o "4?‘““%’5 At

3 £ ,, conirt & vasiohons de coucant

’ da Ftmaion

17 I
———T

kv pan R Geoly LC, inamlion de
(c&Lc)qum“

Daa olesakiona ndet




| 1*%&&&&%&10&_&&@&
L \3ooV  tumion mmox ou' M ¥ copalale de olaoguen

" (Vear)
auwage vekiljed focusord taneront) ‘_
L—‘ Hu;::}“ ﬂ\kon?n Av: ul'fqu.&{p,lo. dioda &ombom 4. mien
o
‘u.o.K Stu'?. curreny
M
omases. vedulded Locwserd
,Emm epaliue, VRS verlieds
\M thxb ‘u.a.\‘Q ?.u:l&l ewcront

_W\\\r'\s\-o-c €t Trac o

o 0 Cond. an diredy
S - R .
_#—-b‘%t: e —
’ 2,
¢ kv
Ak IG o I‘ .
qac N ¢ oloqui Angrighos acnorgole

» Thyrster blosut  (OFFY T80 du=° o)

0 ‘o -\‘evt aAt o.md§..\:L-
Xowsion @ = ’\“'\3("\!.\1:\‘

pas N con@nt A %m_\“)j:._ igy®©
Q.Qﬂ‘& Aus- Sa H»A\of\ V““»D

v

K] Fmo[@

3 ‘arn plaEAL
‘E\-ol'vé‘*:‘ Y"mj" i >0)
aloa 0 B w°

i (& g AtoX non com pamdokls

—5 Rasion cvaonials
4 Co 'h’qun& 2 sagewds
HPA c‘qoo'(\ 0“
2 pon aneudaiion de 4

P caerrerudoiion aaturelis
‘Qw_u. por AQWEAL) 00 Ju.\l'm

1 4




+ Rlcwaye pac commutation naturelle 1 S,%0) :
» Pour un M visiabhwe 5 courank ¢ Jweion  @n p\u:;-?"

L] Sl' " " |
. O wnome  une Aenpadaton da C&E(}dh. Sorsepe Ao Hnci00 aux lofrue du
NS LN e — -\-‘mjrh.\or vea X \oﬁoqu.{
o Pouc aroran ‘\'Q\%(\‘s\‘ot y © vol un 4 P‘u‘hion da %am QDMUJ—

\

Jo. fwafon & Saa lonirws 2ak (B My pasiant Anseu’

X annudalion au courant.
* %\.:‘a‘ pas  coremutation 2‘“"0"- (6 Pqoudte  des cronly  cuxiQaies pour
.Mm-hdid\nr?_ i Lo copacl wrnrmuite  on force
Juaqu’ o (CEW peu. G- bous s A0 "Qo.u} LAV AL Do tngion
X ohvue du fa cn.vauh;_ Icoady 4'Y '\on\
. T n'arvule ou_ orment de Tome @F J.o\.nnpwt: uta\i&myic- PMA..L

O

Tyu= Wholding cur ronk
consany de Aralchen

T - M&Ans cavrent
{y"y Cowank domorgoge

* Cnmd;.rhh’ﬁu au *\\“({g C

e Soma imfm.hion ds %E&nﬂi

Jg=0

‘ 2 ) Hwal N

* {'\" S\ on IO pBa saNL Amwaﬁ&%@m ,.b\ -QA.J' mo:\ PN
. bhese 0 D on Aipanron uuuq_&uwﬂin\h.__:,ns.quh aveor §a4*
:' =3 amarfape oA avalamche

‘ ES g h?l\_—-‘r amergads




r . —_—
?kmowpr pac impullsion da courant gur o qd L

. ) » Poue aanurte D'at"o‘“}?'- Au 'H'\hf\'t.\ﬁ ) 'A‘G dob A mainitaic
x PRl o c}\nf?- 2t dnduthve plowr Ao dwe da -l‘iw-naiot\
RN %'&M.. @l irnphrante -
* Amorgage non conkibW raduent nalof '
L Vax o %N dun  PaNOge da Vo <O Wy 2
ak | ;_%;j d %
— t >
+ Ao gaga aon contibly ¥ RIS A
e i 4’
=~ covsants b '!‘wh-bﬁ\/’ =) o &:::Smé

\ewe parodart 557

+ Amovags for MQM suf X ae

« MeThods Lo plue aermp pous cuno Ao Ay cishor —»impulsion
ds courant sun fa

o =

- Qon:l'\’n'or\ ae bon ;angh‘.o"\tm‘( — egu} du Renpd ds dasamoviage

’QMM Lol Lo -\Quscish:w

= de disomorags \
'hq w . ~ n \99.019-51. AR O PMM ?M [eXLI-N L

Volauet dan construdes | :&:?&a-g i\i“} (. W o :mr\

Conmny diftel Moyt M | oY M-.unum}m o~ R'armacioge

pwla g9, T ( pan¥ery dgm.Aqm) o
wandn et nmm VELOWY (4%8 9

TR pw)
Ve towai on dirtaY &
'/ PIJJ"M p
;“Mm?bl,»‘h-a‘inh.\'ow ot zwa,dmuxmw&‘mw
A et S0 AR Racent qua radiaiuis Vol
; oje. . -bc\-\tmp.,d_-. A4 o o fgalr . ‘
vV Joasion de LROCEL vipafiNu-s dausut
@ Xuaon daloin 2.5 R RAT Qs tnan o ol
i e gz g B L

\ AVay LodY dodmmsron e

ofn g 3 ) %
I R C

SR

[ R'ioron




3o rtsishono d.-jnam\op.u.
« GadhuBe a.JA\m\-Q.u a diodt du ! N
\‘W‘wxoﬁ OKo

— vicishmau Rk

‘R \(': — VT8 dﬁbdm.h, oy Youuve CLQM_QQ_
G

Sk V6h<,< )‘J Zons ov{pe cayaio .
Vaotr d\cm b

* "l
‘ \ i\ )'w qu.’- L. .

x Cn prodicus €9 enuon 2 attgpuleiona
alucits X amectegs o
(stzxa; a0 o o

o . dﬁ on Vo, comeltr Qs R da Yod  jpoun
3

m\th:m\T Jdotnd A .

NV

LLORANLA 2X VORLdsS jpova wa Jpad

N o A n

,.g "t.)rUJA-! o °ty o oy A )
& A p 65" La ¥ So Xoaat o f o T ARA
\&

C u'f W\.n\ bl Jﬂf‘t o
(oo xeoaa) = 3‘ LEh e P X pact.
A
(shide 02 > '°) - mE
= 3 5 cownrt dow de B
'-Tf\.ﬂ..f.. \e ‘o*\&m&.m“’& s % Yaua WAL '\N\Pl_eﬂiO(\ suf So %a
L c.ﬁ‘("ﬁ?m &W‘é C‘-F?mq.

L_q, wmim Q\ 9. _‘R\\jf\\g !‘.{;\"W}Qh_m&‘_u )

__@El-m 6,20,

& - . . B C. e nett %
P epr W T TP S W g — 2 R e e T W S B S o R e e i Y A 2, ) s o L O




A L & - PO g
/ & A 1#’? V?K P R
L M

= Max YELOWY carrony

Py O (ne & aonuds pos v’ aprs \‘:n-)
~
B TR
v 418

£
5-
=]
\
1




hw N\Oho?\\nh. ( Pm‘r QY ‘ﬁgnhbn)

{NC-TDC) . A |

¢ Lerurd o™ @' AoV fage ™
o v VI e ok ik oy T
o andudiant N & ()uh'!.odf . o
« O =wt ! \AU‘L\‘Q\M'\VMA&. , |

. L\\nf%.. — Seusca da cawany e.ma‘r.o csk .

® T, - To blsquia ®°T" Pa..mnb
5

%
H
£
o
%’
?
©
O

QL\.\b\U.b:-
- = V(@) 5O damari~

: 2~

Bz -V 0 o
| *r = dp =

oAy = - g *\Ta. drg=

R R
i TRy ke &

CH or penikle d'awovie T,,o uwoian‘r Aea JMWW do %a&d:tu

convnaklo o x € (oWl
on o Ba uARyoston  Seuliord cod pasiank .

« howa amosape do T, G
V. X)Y=0 ° G °-l1..,\s_. +\.Q’1a
C V) =

. \l.‘.—_ VT =V 3,.\11,“—_—__0

. a3 \'ﬁ v

v ()= VI dlax = o_a_;o ° Y i
\*-_

" oot G@i’“” mx 3%
Talen, r
C Yy o W e wmmukog;“ ‘hg"ué O—Y\S».DOM‘Q. B . AL RomOL A L“('H-’:)

@ -ac.esLuHx\
K ers) T ‘J’Tt\ bloquis d‘de‘\BL%M\T s (@)

e t\ - \Lr\':—VTL.‘_ O
. et =N c Vp = Vg = -m) T

‘ ( o AR S Aot
« Al = 3o T © N P

R oy panish & omofer T3 Ty ew w= T red2®
Fon wou vORCBLLULA .-La.eﬁ\m.gd.n. ccmuMoﬁwig
‘~ - ; oo J‘onth‘m:\umi‘ LEIN odiq\u_g__‘




i [* Ll = %Vﬁw«
_
PC = <J&t‘&o$' T“‘““ﬁhmd

s el b

: B ui

VN A
| [

K T“ \ / — x._-_u,;t.

T4

o 0 0
40 o

Ceees

Y
o

. <..\k(_§ = —,“;—V\f— CPAN - _T-\_- N,UJL

B A * ponk a Yy
- N Lo Fnaton 3 ta chofp M
X v Ty 7| ki Uewe s
G
R ae
L E O

Qave Rrmir complh d 20 comouraiNon (4 Cindudane Nc')

'S%"*'Io

¢ faduy 4 cuxmvnho“

)\a\r

¢ &M (Q‘:J’(

* padtuent (ﬂ”r“‘.“ o

Ag sounte

fe- Av@a Tz, o0

En rant compli 4o Lo mmmg Rﬂl— L, .m\tcu'm)‘)

dioden (O.UO_C_ k=0

9 X *
R i « i o I o

—>» %= 10¥




ﬁlﬁk— ?ca/nssuu.s agsisba por. L. viseau alhrmlig

-\:—t-) adbhtnic un &i%ml wohnw o volsun Moynte. &QQ:_LL-

Q -‘Qf\tb [:: ‘)on\' MQQQP‘NIAJL NI %3\‘1&\01‘1‘
pory  Iviphad & 6 Fhagvigtore ‘

é-_ pork Ju diodua aaX un can Qf.u&iu a 0\' o ﬁgx\th:rs QMLLZ::‘\%‘- Jhmm;o?_\

R va0o phasl o \-\‘W\S\“\b
— b o Skernalil L s A travwlo Sstafen ‘b"”"“““f\“" a o e Taraliop

—y taodalisaion du Frarate

RS

vy B conhaw L g duaau ad csmyn\'\.fh«djonﬂh ok -

oot Al et = 3o

*. Onars RL _
Cas A‘j‘-““‘O' e BT st
-t K‘i :(}Iﬁ.)
C

B> Eads en igiome prema
bl T\T:.- oN = 3

il

&

it

Ve
|
B
2
&

— % 0 %ataly Adriques peAsk

. Sf T‘T_&_ oN Ny '\_3-‘-\‘ o€€ Lln R P i Qo J N, N%Q&%m\n.h—w

, Ao o TN
,= 92 - . o ST 9:::-,- b,.\'n_r_wa-ﬂ)

i

e Tg oy Tq um"’%“‘“""
S TgTq ON) <& T.T;O’FP’ "

m < )
m

7
'y S Vi Qmorgpm pour

Eroy ioal T, XNy atnorgd poun R coment
-

- 3T
- FLOIE - o SO -Wb w—;_°=c))f
. Ns‘a"-— ﬂ.l-. J:-3='iq~'—o
L3 J.-:..'S...

=0
- Oy = V% ‘
Cdy e A= Te70 K

(e 2eemt aid)




- R orpym—-~ -~ - -~ e T R L s
.u-..r s,.n.. amerpabl 4N Sk

comeanulation ..*. T, T, inalarterameny hoquis (0f€)
s -9(t) o f.x. Q’T's Oy, 4]
i=-3. dy z i 2 Te

*’.‘ *1“ O r Rl

d, = A, =0 o o ma._

w
gS’w\w\“bﬁMm«nﬂ 1,71‘
ot  Wwie u darew Ao Mesvon oy oPves das

HAyartore (=}

ey = )4 3. Oﬁ miev w3t oS- =0
= inwk = _&!-:—-

- omﬂa

Ut' = Q‘-Q‘qh PR ;
whe = _m\n!'_!?_— S XDy

. | > et
. 0 < B W_ wigMrwi m
o« Geandanrs . &o 16

<~a-_-§ (G e 4

-%—[[V.ﬁmz) M"l

L [V,05 cniwad) « Velfram RT3 B3 )
& LoVilataiee

=.L[_'1\~Gm- -ﬁg‘gg

oy v, & - Ry !
J&a% ey U\.“,&

= ey Lo LB IR 2
- [N

13
< &5 <> ‘f
'.-..wh

AN

"‘WW"RT;"',-_-'_ 47}—7;"Fr‘~qvw[{f‘pf:"'¢" e I coh Vi Aon




= LY = i) = X, dad "-\—-V erq‘- &LJ

—n (P> ?

Er anfiggant Jouks laa e (wmeurahon , 4o, QMM..)HM
pa\n'pu.lu
<'I) hd <P¢_) - ‘Roh '9,

PS5 = _a'i..\l.‘x.ﬁ mq‘ o

v,1, wo

V.qu.

Of-r Mda & awibiorer )

#Out‘km A
£ P ~&[aX[ = L0> & <R 2 @ .
.(g‘l%‘-‘- a 6 (con O are sowts M)

——»{(q.» =L Vv,3. 93 sine

1 denarmin-
e <h> S0 e °<& 9"0‘ |

<';)(O pouh 1(“‘

N onsemms dp & & P““‘:::;
> b -—’ - el —» S P ¢ -
Om R
o aeina SO
’P
. Covaclinshquss das o0 <

(e et <M 3

werigy da © <
ny = _‘_‘_‘_".}_ & Cday s

*V. Tem

\'.1.* S oo pu A con waumals wa b pin A m,\

- Fg™ <ic;j




p——
b A ————

_-Lf_l_ <AS” Nmiin
Ly g — ity @ Yl avac do Faye vapides

La".-"" " " " 1 dan ﬁ'\h&"n a %lh‘-lr‘)

, Volo bo Deise tn omgle & ta  comenutakion
-P\\Audgtmk\nlnﬁan——ahpm court . Grufar

pdrd 2 4 i

‘-’%m\_- .
M) = u:q, [_’*‘“il—ﬂ-ng-cbpka_ T. o tond
\—) Uprnion canple ditbials ot enonh A‘i:ra eiee plibjen.
—+ Lendant Lo commutaiion R ,\\é:\
Ay = VT (eon o =Xy
e

ety t»mmd'd\en oy _hrm\mqm lﬂ'&)';lc

LA - W (e ad) = Efﬂf'(
(h Dg_"ﬁm
o . con (wvar) = fﬁm@ J
™
__R_;__ Quand x/ : Ny 5
Qundwf 4

owm o praXique XD Kemin™ A0 15 \‘“‘ "\‘ ;kmikl.\

1
- , _ e TR e e SRRRETL




I Py conle o

n Toncdanus da Joo comeutaiion

[ S

A Cne>S = _L.g v V2 sinae dx
™ Iy

|Kay= 2 Mo x| e el )= e

T

<“L\):c_
— Couseany ebld o.\.\'ungj;_l’ :

‘\u—»--:-¢' §¢“° o

\(‘”‘(.5 = —%TFVQECM 10" -—2‘-'— °
\_—-—‘-\-—————"J

A ung’ o N
RN - WY, SO
ﬁ)\ > ’>\ Co Q \‘e'm"' A\MO\MX
—  JXUasion dus :W\Bﬁs&ots c.mm}duo%

m\*r-_-;"“'- - o o
Ro'l

o < X < ““ v w\:c‘_QCCS\‘\

: AR

. L
ot — 138 Re. <Ae?

‘el poun. Ao ar max em %Z,
(car Re plus d.ue\:ordnh\

aNLC NQ“) 1°




/ l— 2 - Xonl wonoghaal o 4 Thyristors dabitont aur une d'u.r‘., R\ (Lig -
‘ 3 - kﬁ% /

B Y RYK,

L5y oo

. C.x {uHy=0 , 1 =0

Ko 20

(U VR »‘mwko:'l Anoe o
+ Thyrstoet  Yous Wlosuis <=y o «xoimm\m avias (337
Sl

¥y R —

r

5 c.c

+ 4 — ey \Aes o)

z
Re/ N
a
oW

RS o IR o X

i o<K<‘ﬂ’ —» T TO0N

o= V{3 sinsc = \q@ o \oa\c. /

A= '\C.
Xed) = de )= o g
__50:\“«)% Jelon) pown “U Q\‘b 6ﬁ‘
5 Y \_+ w
= P\"\‘-’Z.— C— ¢ o
\J
r eo“'ﬂ

"2

r~—~

G s m.—“x j

™ (%)= tend (mﬁ \E m M(’A\n ¢\)

J&W}o c,\'mt?. Moudive — wurant o
. e LT»K\ = - wa¢ A'mLoc—‘ﬁ) [_m e 1 raYand. por /4 a Lo denaion

-‘“&N- da 4% U‘Hﬂ\ AL\»IMA da Selx

AN




M Yy
—at g X>P s I; <o [ nedk pas

A = X< —x Jt \‘KM\ >0 — mmori.o.? c\aLT;T oot qua T, T, Condas tem
( grenomine da c.mmurohm\
¢ _— .‘\JLW-\-«\ =0 (5 Can Ur\\'\qu

CanV’ =) Condudion dssmv\\'p..._;.a. &%\%\%\

. FPoun x>¢ Se a'annda e 2<'W+N
TT A

adoopandbe
-l\fnl‘ -.ttl.d'\'\qu_ v\w&‘c aux C. 1T

-
” el M aly Aoy ..:.Jy M\:'\Uh'. da niali N, davant L
No _ 4u "~
i A%, ena ~ N << U

LHL

M
<Ay = {(x.&) donc dapund da j«ﬁ

S -.‘Ennchom\mum‘? rnon seudali  poun A-na,g, da ponke .

e OOO

e Voo h'uhNdM_ Q\lcmv _,\'o.mgcw du t.n-u.QD.; S jg\lj\‘ Susvanty

*

0 -V»J.u. ew My O
dr qur A KO dONC L cousany
_xc Qui ud‘mw&w Jmu\k‘c\uL NS0

VL r~a avany &’ ceOofgay s da Ty

» Sl b v*r\cj I Qm&@‘&mﬁﬁm‘e m\nso_kt
(..\)— o cowrany o&krm_’nl‘“ ate Mo Siowstdall

volaaa
TREgII

Can?2® = Coa C.h‘tqu.n.. \%\%\q ‘)
. Loun "‘;‘35 conex 91__“\

L@)= o8 ain - p) =

\e cougant i 2l m'\wo\e °

ol i e i e e e s e e A e R A N S AU A




Can 3 sy Usdudmion Lonnow.

. Poun <o

T;T“ Q\*\O‘"g:. o Tao QBDFS Qus T\TL

Pmaﬁa A X PO
_~, tommuiakion

' C bl olernal
. &”=V°E A0 = Ro—l -\-N,U.)%

0= Ri.+ Lw é‘\;f_f_Zc_ﬁtt confime

o
T
On oo 2 Al S MNE—@%
L — ads
L) B2 wepn g ¥
i °> ;*;r - .m nh J:
© o
. Vaciakion du Lo plus o b e S pmdond A
commuToion Jet wuete —> g (W
N NN— ?—2%&;@*“\

CR audi 3 dmdier 4 ducank e commutatton

cT AL \—omb
C.P ikd‘\' +.\l\= “'A‘Q_ “"“-\

N —L
. _i_.A\u-
8 hy - T A \
. B0 o .).\+A.3—J~QL \

* o < -‘:\ < -\‘.(_ Lo('\-“—\

°c< -ia.< \¢ (_“*“3

O% K

Xy <de (

o < )oxc(«m\
Vo¥a aifot = R, X + Now

d
{R.i <« uouo%‘i n o

petulvon
X kKi-T\ = jc, (A"F“'\

erana 3a ndhoud oA
A ) =_Y‘_'§- [m (aaW) - conm| + .\‘Ckﬂ'-m\"-‘—’ lmwmuko.h'on Hrotsla s
N W

Seal) . = e (T
Commuirefion e JKRemiae » e ) te )

— ki 3 Ln(
o) = /c.ﬂ
N - w( \ .

et m gl omeomens

ARy A v o S W 5 -2




r

.'Pml;n‘u (N Nf. lwqcm
=4, = &¥ lshm\ - _(L@p.\,\. }%{5\3 (con (aa®) -mu\
J:;'z-‘q:- -A"’r"x(t'ﬁ-‘\ :_V.E (U"(“*"\ __m-x_)
2 A NeW
".:‘ A
Ag ’
— = Az{wq-w)
3 ?Cﬁ I
. Crodionh de courant dawe s a‘qu
- -
\dlx) Vor g e ' :
“2n. s
%_‘g B v.{a
deud' mox  pown o(.—.‘Ei. _~— /Qm %Mo
— Im?wt‘_ da No a4 g o
- M D e gradiend ducausod a ¥ amocgage & ou Wlacags d- Wy
- M letru_ Ao, nob Ll
%m 2 oo commulel {piblle
(_Q__) (wum\ NS fﬂ.pldl!'\wi-) ni?.iotu- 05 commainiion
Now 4
%

L= <devr A

P

dorsq

Ae™ = "'?"ﬁ."\l-ﬁ Cedof — Qo-:-ﬁ

LenIo =<4y

- _ \f.ra e oy
<JC—> = .‘L°“% R&t.
Convuditin | T, A ’“o ___j
re
el (S Q.10
-V, caoec ;( t > %
- N

ey
\/O\Q (PQQ_P \uﬂ% ‘\)'O'O




_Docts  Iighasia of 6 Fagyristort

o
. Lt couvant va .\'ks M Adawr R branche Qo \.h.u@

donc ob e paul
L va
‘M XN Ot A %‘ﬂuir vl u0 Y o ._ﬁ; A._-ﬂ\“t A a3 qu va

Neo
l » Toua _tua ‘\Eu‘.f T o Tixy ol posords —s CE h‘-"‘“"?- =

p Do . —> Non
Tid Tz o CE
o : pd
. G womoinalena ’?whﬁm " "
TQT\ TS’R\ 5 m I
T\T;_ TL‘T"; w (.;’ E
Tl T Suw -
S =
e Bn pemard Ao Qent moohﬁ&@&’_‘d%\m@xmp.
T, & Ve ameorgalales .o.m-v.’i\‘ ¢E\\§ Oa

(2 digharaga odrt hw:aon tiengle ok Rwsion o wpmiL —_-.I'g_

. Sar EYTL) ‘;k >% | C‘\C.C‘ o b }.0“00
' >
4

]
|

e

2 NI, x ¥ = X
‘1_f/| - 1’,\‘% ST v

o ¢ 3 €

‘ J-\n_ Uor Aot = (R-\-QR\.AQ'*‘ LL*'QM\LD chc_ \

X (@=0= ngﬂ o °~_

( oy Lw > ANgw (k\o P \oo\o

: Lss
\\ on pea u* - __.__U"- = Al XM= =& — 280 ¢ - R+aR,
DA - B

s &
Ao = i x tang dle

~ [;:»m .00

At () = m¢[n‘h (>t~ QS} g Woag 5“(\"“¢YB
Qd i =022

=¥
— " f) I——-
hyp - rifions pmaner — b 3—*‘

a'un m‘.xm.u- couple ds d"“:\c




S AT RS c

RN (¥+2L) <o 4 He(B)=o0 omc R¢ X+ 4
conduthon  digcontnue
¥y Rec tqv aux CX

—

2 A3
s . (.r"’ ?'—‘:—\ =0 =% A (*3_—_—_0 ave ¢ e: K*'%%—

(S T

i 3,, e (\’«—‘A‘%\>0 - 15) o poun 8 f*g:g_
{‘ﬁsﬁ} ﬁmovgu(. d'us touusar ceouple da Ay

» PO\U\- ac.e-_B — T‘TQM- hﬂ.ﬂq
Le /\A*)vk\m rerouna _je\iov\c‘umm\' w.’nhc_ MKl owec ‘\5’ ‘\"’70 w

Ofm}mhqu,q?c&wokwnbﬁ\ '7o.uu_owmd4.cpumn\'®

(pheronine do rouvvesaenk  { ﬁ
aLL%km&mﬁwuwdmoam

. En.wktmcsmgﬁ PR 1&&&"*"&? COnURTL }th‘“‘““hhm

- + c olnn'iomh condudion ‘)\{.L‘_dlml.

, En m:"&’—n»i-?__-,.‘r it e Jowaion m <o o AU BRILA W“"}

o0 mmoﬂ}olﬁ-‘f X frle ant  Sepulaiont o c‘a&m conwers)
M s %—(‘6‘(1\' o

En sz ’C’-\-?-‘W q
& NJLB ey == ona‘h 6&1“:\0‘}@? nalioetl W monkard dn M

— T QE )
TTC Oy s = iy - 3Reie - INW e
J
B =]

AN W Q_QQTR élc-

® o Q ‘2&1-& \ d”'-
Ve = DN U.{" e o_"':r d

‘ﬁc\xc,

o\ Nase = Ao + oo
x _ B‘\,\in:ﬂ. K \Ac‘
e -—kj‘ -z,__L_ Q.R.*R




e e > s (A g
l w s—— << J [+1'N J-Lc Q_Q.* [ &
Mot  Jeewion wonfions B¢ oo vetine ds Moo

28 va AT uae Folon r-ompam prate Qu pashape 6 un NOIVAIL wu&&*ﬁj«'
Me” vo o Jo.s\wa\ohmmmu A vasda

r—»
Canz  Con bimde 7
T A(B)= avee B T
< (B)=0 ‘. mg
Car3  Conduckon c_wg., T
- W amorcen adoviqua m 2
; « X (ex gg_\»o § Vg e —d coramudakion

O

Rg pout savolr L Ay &.Z&u(ﬂﬂ. A var L. non i oux

'_{___(_:___ ’\‘C. .\mwﬂl s »‘:b NQ_Q“&L&O(\ di\;uon“m.n-
« Sef ¢ mq\u_ F) ) Ao AF)=@

. Pﬂ:\ew -0 O ﬁ»ﬂ (v-9))

g3 @n-\a.+a\;c_\L,f6 Mo - - Rody - Naw 22

J'u.
EYS Q T
@ | Ro Xy — Low vy
.):'2_ T-i3+ic Q @ jlct AM “SZ
0D
,un«-,un U‘R"Jrﬂ ¢ +(7"£
gy = R\ Lo - .\,o Ngw eh\

-‘\c, = -ki.‘\'-lg

:
.
Er
l

J
gtﬁw).jc— vary  Lavdtraed wb! ALK cowany do ‘J\n/u_

- Lo mae (v ) e yof,!o\c_oceaf

Aenaimn
Ay AR, Ay, + R Lo (6 7—"31. aNwWw i‘;:_
Iews ' anﬂ\\\tumi
Mgz g AN diz ol

T 400 ) = -4 (6 %?:):-_ -4y V‘*@

L




S En prnank poun origir d1s Rmgy M fett woven da y,3)
Sate) = Qz%x;wu-zg),m.. V- de (v )
@D dumar Ja Commudoion dote 4y umiand — iy diodctad
Comrulalion an Xemn qd dp=
« Dure & totnvematalion

=
w&r—'}_—:“\_ _w("‘,_?:\l,\.gr_ Q'W .J:c(\c’\‘ )‘\
6

5 - T -
2 (¢ -%*-”\'0 E m

v Gradioy du couwsard A'\T"- U';_ﬂ_) = U:ﬁ Ao (‘f—’*“)
':ED |
— %md.\u\k woxmall  peun %E =5 ‘ -_-_..‘E

— 5 Jndudune & k. L\\,\ = %Qrk'gi» Ao noh deatrudion due Sy

New < —» on dud Yoilalle s~ cotveadakion @ ﬂaaéh»‘:.
_ Géntrakon dun im‘\_\dAiovok O(M\Ao

— i da douwkals . impdm'on"
Qrou W ‘ )
woosie ot w\p\-v\ J.'m\pmﬂo\on AMA J._'@\“ A -—Lor&nlu\oc\ dige remdre M—Q\q

?{tm} -QI-\ A- ™
—E 1" ,!emy‘o d’.\ gwﬁ.mu_
2-2-? 3‘?:'\’ c,g(wo:l\ uny  So A ourany M\Agndlonn& u;k'
2.2, Qomnuj'ai\'on ol - )M\Um
A S

T T -\l.d R.L G o
LIRS 1Y o

)

iy 2R, So o} Dyq+ R To
T,7, nbuaotq a Vv 2R o
Tu Te JL}\ - AR Te . My +.190L

TBT‘ -uga- Qﬁqo o . N S Ro—x-c

_Pom ‘e VA /= q’“ cas o U’m?\-‘ o ‘P“‘\h‘ dus %‘m«\ wonY pwk

e da
W = AT~ areio &'g]-s *“*ﬁ 6) i

\U\:t—f—axu(oR’l‘_b(»thq 1
U.Io. oo 80 comenudaXion

K < M= W mq_o.rc.dnm @J

C'ear wt, du pire dao cas dont wi‘r-&_fﬂm P"U'
(pour dimmaonen s Hhy)




.uvc::mnél“ua &m&rﬁ\w L’a‘ﬁ 3. o 10 )

!
<> =-—-—-‘:w S LUJ‘ A Ain e _ QR{L} A
T E ‘ |
- <y ! s Fun ponY P o &7 eal m.&uuu

— T ,(»,;3'\?_1 =
.*‘=?$¢ T da ‘-"—*Z-\‘,\Qf Ts-lo

L

<= LW HRTowmd - Q%ﬁ:&_

- -

R <°°>*- SXN

= Folme = 3 %5 05 0.1, @,

—t Ff’:_%_— ooy — J)\m(h
. d' 1=3 qs, — & < nsch dofle

w -3
o dlaps Qg on o w= ¢ o 2 vo, B Hne

éﬂ: o o oa:.ll’mn o' & dhorge

*Fevo pem °<“<% s Sowt feurnu

?{dw

-ﬁ:(o poun %{“({K ki x_QD_pou.ro-

<Qs> Unﬁ T Saw Aas >O — .‘)Q(\\' 3‘00_ 67T Coonlommme ;\a's

du Jh -pu.\c.\.amn_ rtadive.
* Cnfacjl-ﬂ&hqw e mr@“
loﬂﬁ— * Ein: b cotsonl MO ay. Satondair Au "nu‘%
@W° o 3y Ay X dy
\Y)
I&“ = x 4.}1.:_3 <_i >.~ ~ S—Q
© R} - . c ) gt
a J




~VPeigg on comgls & Ao comnmmatalion
Calud snediqus ¢ clai da Ao chag AL

(‘.lb¥) — (o . (.IllQh&)t Aew <4'c)'

—= 2, pmdad Jo  comeadaden ?

Moz Mgz My = &? (h‘ﬂ

Aoy = My - ‘.‘-Q&I.ME“_
Moo = Mgy~ a"’*&‘u.“

dmbmgmﬂ on va ﬂ\sM
kt&%i 'S—f-‘ &?3: w ey pan 283
(Ve

Aodumuhl"ch ‘k"“ﬂé
My M= Bz

Muh"O"‘bq

hm.

—ry . N
A‘.S\““%“‘MKM

beacs » :' (© OO Wﬁ C}";\

Ctﬁwh

koo O
““”*@59@ ‘-:3

'oo-u

. L(af‘s. cq‘ L-‘ﬂ o'.u -.-'l-o s N Ly
Gu.u'l.o 5

Bcac> « 3 m:.\_f Maka ntchiva

{Mcr= %\h‘;m- ‘RQ 2ok




M

S — . du couwont un pun pls swwedale

— Su L (Uenaton amx  lofunes d‘l“\lh
\xu’c\-smh\-_q X = 0 why - N - ckt\m_u:ﬁ

ReTo

"'"Eom geaamds avee et

+-
AdseonR ki, ar Jtesion any E = et e

"‘<nr< %m_dwd‘dl.k Ot!"-«r'*d.u lotays. inwuas
— "“—"(M- da ramorgege o M“ﬁ contreles
- Tocduaw do do worn kX8 -:,'-th @aad. du coneatislaun.
e o2 ) S0 &

_won (o ) = fow & o Prm———

it - - X

ncL""q noer (‘n‘“‘) 1( {‘B) \C_A& N
e = ilc‘._

_7 <J-lL\7i’ = (_ﬁ’)ln|4t°< *o

rews M»— non — Qimio:\ru
[3V

%
2
s
£




