LABORATORIO DI ELETTRONICA
APPLICATA

[Fotocopie di Appunti]

A CURA DI ALESSANDRO PAGHI

PROFESSORE: Valerio Vignoli ( http://www3.diism.unisi.it/people/person.php?id=58&aa=2015 )

LINK AL CORSO ANNO 2015/2016:
http://www3.diism.unisi.it/FAC/index.php?bodyinc=didattica/inc.insegnamento.php&id=55145&aa=2015

FREQUENTAZIONE: Consigliata.

www.alessandropaghi.it


http://www3.diism.unisi.it/people/person.php?id=58&aa=2015
http://www3.diism.unisi.it/FAC/index.php?bodyinc=didattica/inc.insegnamento.php&id=55145&aa=2015

| | | | | ! . | | | L
| ] v , [ , L0 | | | { |
B . 5 ENEEE EEEEEEEEEEENEEEE R
, _,_ m L] | _H { w ] _ ww H,TH | | 4 ,,_w
m 1 R | BN ﬂ , | 14 4t { | .
AR T | EEEEENEY RN R
] 11 . . 1] __ HEEEERERF R
_ﬂ o | - | EREEEEP | |
| | 111 _T.U_ﬂ “
[ | 1 { o1 1] |
N | 1
| ) EREE | il
¢ M
R v 4.- |
fa
5 <'s A
2 1 196 | L
“ ...\ |
Y.
2] » mm D
| ~ )
" SNl s {4 Q )
> I 5 < b
| 14 ; :
o < [
RN m |
¥ .
& = ! —
‘ g u|
& > . P .‘L S - N
/ \:V ¥ |/ é #_,
74 € { E ¥ ( A Li
/ F...H = ™ i - z -1,,
3L i ] 911
A [ & A .A 2 - A { {
; 2 5 Bl TEENE RS EN
o 3 {2 M% 411
lll»wv N A ! ‘T 1 LS . u_’
L J : . s 2 A
en £ L1
. 3 iy 91T @ L3
_ + N it 0

www.alessandropaghi.it



‘ T

¢ § W | 1 L ' I ) - | n \\1 1
| i l et 104 i N 4 ; L1
13 1Tieletl [ 1 4 m S 1] 273 15 i 3 B i
b.._ . <.N\ = 5 3 — E Ny i i ﬂ\ I
18 alg N ;" 5 1 AEYN i B
N Bl 1 EEd BEEEAAENGEFREEN ] iy IRENE L] h
!W. LE. | B ILEENEERRERD N ER d 1 1
; . RN g BIEFE
i | LY INEFrIEEN-EENAR B LD i 1PN 1
jo ol ] 4 TEEEE] il ol b IS | )
') .
i -— - — — — ] - ]n e - o7 — - S A5 == 5= - el —
: W . AN EEN N N SN R
EEIEBEE e IRE . 50 L \ ] ;,.w.._ il lid4] INNNERE] L
= L S = %y i O O O 7 1 el
BE iv il Y EEnN il 11T INEAEN! BEET-AN EEED
= L Y =] NN - ENANE m .“_ BRE |
B | NN Iy & J /\ |1e || 1Ll 1T 18] EEE
L | B L0 O 7, OO IS ) (I > [ bt FIX. IS ENENE B S 1
fw_;!‘ .ANEEE| N | [ 11 Q|4 ]
1] el i D | il i E: b | T4 3 il BREN
— 1 ¢ . I; — e — iy 31 i 125 B IS =
13 w= | .Q 1 nENN Wl Ll EONE
- %l EEVIRNRLS I NANE EENAN? NN
mml LK -ﬁ T d | | [ 1] l,,;\‘:w TEITI 8 S Im p LI ¢1&JJ- ERN i L
- AN 2 J g | 311 ¥ 1N} ayryivi
i 1Y } T H a I JA ] p SN
1 H - 3 SENEEEA EmESERANE w. J!s R o T X i |
e .m‘ b~ -~} —4— ——r Y ~ .‘ww‘. ys ~| ; Jm = (S e o o £
o L - 1”.\ Lz | N 0 - B8 S S = S T = === =
_ﬁ - T & L L i, [ I et LU B RO Im | i £
v] w N il EN AN AN O ENEEREE A NN ]
l‘w B BN, AN i i f TS O T T e
It 1] rANEEENEE .L 3 1l ||
i< 1 G O o I L ] 3 18 |3
& =3 & 1 3 - 0 |1 ! = = g IS | . i i
Iy 5 SEN! RENRC-ENNENENEN] ERLRE . Y TP | .
3] SRR 1 1] ] IRNEEECE 1 . BE & | HEEREER i

www.alessandropaghi.it



_ , BT ottty 14 /04 ) 20¢6
%’\)’W pe P&D@m‘m—

L Srek TexhAs | INSTRUMENS TIIER PRO .

19/0¢/ 2016
AMPUTR COtoR) DL POTENZA
e w
ESPLwasnxn. + 0 p s __P" 0l o e O i
[Phak Psternzn. vedin. @xcgala. Sb @Ol

#kaxs E S

LD pUProscaxn ool pde}v\m i o 330po TR cASon
D okl loded, | Sivehoraorion | Ata®d | & [tk | _biista (pe ool
P Re . .

ﬂmp&@»m&m‘ Quical Do
> OrSORA A TS Q&&mm anw = ’lmg—‘cn.sso—
X 5e S
L MAX ! |

.Dxmp_m@xmxm (NN PN o JUSS s Tl

| mnm:.mmﬂw P IIRE NN pmw ol Mﬂ-ma.s&e =

/u., ~ 400/0
MAX |
(NE UV SV S &w\cm_ [ e ASOQRASSO , oA RexQuas o

o | Jdoh | eohedda o . | | v ‘\”Mc
L] =9 > RUT O
LY 1IN L é ‘ BrcrpR it Coneda ST
i ~
| } “ n\.r

www.alessandropaghi.it



66°

|
T
|

6,1 360°% |

&0

9-‘5) Ba

bl ceasse A

B =

4 &0°

.
%

|

ol
3

R

pOSI

_Dus

Bl
5| ;A{-Bl |

L s 2

INYC |

__RUASY

QONERRY

| ANNERS AL A

€ o

L 'm’{!m‘\*

R
|

.5

I RY 5 Ze

|
|
BRE

|
I\
|

Is
T

B ERE
dEGE L NN

\j"!

&l
o
A

Uea

AMPOIF) CATORY Y

< —LL A - ““ 5. O = o S A 1 |
VCvM ‘L \. = = 1 = ] ——1 & 1 & L 1 1 |
B =) O . - A 1 S ) . S S
3 il > 9! ‘\ﬂJ -1 3 - Jx» £ =
" -l o . = 2 = = = = =
L | | = o X ALI\ oy il B
-4 \‘.;‘_Mll .x\x\\ —1 it 1% \|7 EBBT O . - o
X w L o 2
%R adNE IEEE RN - INTNENNE
.Q\ — — —_— g —_— —4 — 1 3
=~ MY ] oy Va =t - . i
S i o Ll lad | IREN 1
3 £33 L1 1 34 I INNE as
— —— b — L B -t — —] —

www.alessandropaghi.it



Uo

VC: - VCEL sat

P SIS I 5T SR

aUR

UBfa
AVIY Vee . Veersar + Vacz

_Vec4 Veza sex

—

Vee +ViEa gat l | % S
e i | o ook | O- L Vee + VCEasax
Ru

oo | oo ol (x-[Rel €

L V::. -LVCG zsﬁ‘ll

Dol slank | Juaustore AV I |2 RL
E@Cm
e
PAuH
55 T |
Pl L | rice) | LoD | [ d
: )y |
SEEEEED T AT) DIELCARAY TN
i .| f Re
#
Qom Ox =z 03] Sem faust)
35 ‘ | _
T et [ [delf Chiwnat ) [oflel [ 21 I} Ol 17l Ix
il R | T R 2
/¥
St {4 ands D)= |4 (4. | cos (atuut))
2
= U—ua
2R
| = .1-4 1‘_

R\a = l-VCc". I + VCC Aca Com Acq =

www.alessandropaghi.it



71 | hechd i & jll!iﬂl;dlﬁﬂ cdecelrd el [ lo] | 7! =L
e A e e 1 |
17 ‘.-‘31‘jlc"‘\":ﬂ'&’"z‘ | = .
- WAEEEE | - ol
oY I ‘ T
ne | W | ] ‘
/ |

| ‘ |
T T | I
e e e ——— \ ! ‘r ; — B - -
f ! 1 |
| 1 '8
“@x | i | | i= Vee

N 4

g SR

[

|

I

i ‘
[ [ ]
S
|

T

T

L | ! " \
‘ | | l Vee 4—V¢-FSn‘lnl ‘ | & - Vee /.
| T |
1 | ;»: d L JE’J\AALJM VCEﬁ‘M e Ry N .
: 1 T W ‘
‘ ]‘ [ | !‘Jg‘ [ | | | | | |
EREE ] 1T ‘ ‘
] | ] ; [ 1] [ | | | |
| Welshd £ | [ X1 [ 121 9Bl ] T [ [ 11 Il [ 1]
N | ] I HEEE | ‘ L1
| | | [ [ | ‘ | {0 ! [ | j
NN HEREEEREEREEE 1 ‘ ‘ i
T ‘ T l . T ‘ ‘ | ; ]
e Ee=s:
| | -~ |
- o A {=f |} s ll I I o | @ A nﬂ.M%_ﬁM‘
I | | | | Ll | | | | | |
[ }'tvvaX“ A S x Pexec = = j.' | | = 3
1 T 1 [ I |
al el ! ! | : - | . -
R N ) O ‘___‘_.&__Mmﬁdg#_,@cﬁ_m B e o ‘ a= ik
| I T | |
- [ [ ] ; ‘
N.®» Paciin | miom P 2 *.ug_wwm__ﬁﬂ JyT | 3 ‘ |

®ISS

resta so i DISeosTl MTv

|

_euR  Ryv 4

| - -
Pl@1)| = Ucrr . Acaf
- unja = !l!brk
\ J I T T 1] ‘ T
| l = Vee (a4 Sem (wai) ). T ( - Sen [wet) ) L
1 [ | |
| O o | ‘ 'w ‘ |
\ L | Vf-‘el‘ Ll || seam? (| Us4le) ) | U
Rol [° | || J
| | | | |
T T Ve T ks IC e )
| 57 379 I T [ 10 I
T
E

www.alessandropaghi.it



=

Ct Sem|fwy 23 ) | T

On| ol sl pakrd | P(‘,Qz)l; Vee .
! | nax
&M—m .(Q By = Jﬁn&é’%&@_ méxei‘(oo*%"e& aQ cm‘cq’

oo~ AR Tx s istox | 2. me Lo Qs polerTo.

Pex_ M\\,‘Bdr 5 -*;V\Poxm&o.m. S O S

4\{
NIN] | \ I |
© el Co
4 D Y RANTLO
\ ST cAn 9
I j 8 \
S
V7 I
} Y
| VA, =k f Pee Ac i
+ - ?
Vee aVed Oce
Yed 4 Veet bR} | Fe! [=] Miclelsl Ry € lelel rd))
& 0L = @ o | gl = T
& RL -> 60 - PL‘ = QVcc. b I
Se | (Rl .))6 B Py | = = st Jenao. G | cassen. |l
cost

www.alessandropaghi.it



ceASSs tj

DY

|

PLLL.

Ti 1)

[ &\

‘/‘\1

4\

A

‘WocnsPesisardn

+Vec |

|
I
e

V

I"I |

ca(4) ot

T

7]
X

1
!
T

Vm

¢t T

Q0 ’\Sl__.t_l‘_ﬂia \

I
T

AMOLLF cAT7DAN

PO SH-

| i

et (B8 i = f‘l!:
o IR E ~
o |1 F +
X SERENEREERY NS
: i gl LTS
T 1 ie ] NN NEY 3
J b~ 1 Ly 3 1 48 vl - =58 ~
EEEEEEEEEEEEEE BE rEEEFEET Wi
—+4H 1T
RN . 31l []] 1]
IEEANEREEE ER~EEVARNI

Lo

el

(U (Wu‘t] .

El

Ve
R,

| Vel | 2

W, S) ot

;%ﬁ y

|
.|
|

Us
R

17|

LITRE

Vee Vo
R.

,‘ ,&:u,_

|

.
1
|

Fau

Vo

11

Vee

3% 5%,

I
|
C

il—l‘ﬁna
|

Ve

LN

www.alessandropaghi.it



= ° g
PQ1, Qq = ‘Pn-u)u L, PL = —Q: g Vc(_ Ve 1 £l _‘Q
m R 2 L
Posslol | Coldstex o | laasil | pexeoRe | o (BIk | o SAFFaeeTa

o Pxasas | LoASEOMA | G OrOus AT Bul chrirmaRiCA.

_fi _—PQ:,Q’L .:_ff

A | U D & A | poxanddR s Com
o\vo |

Pq,w Qz i
1
RYGioye \ L = 50%
ANl |/ /‘(,_ 7:7, b
AAT :/

b1 L
b/;/ﬂ REGIGUE | SARTURARICAE | BI T

L Lo

Pex ,,u.ranxm:) Lo | AN r»ﬁposctim ot | Qaneaka

o L cf DG 1o 15§ LS T b [dalss
SO%M p\‘} u -} <_ = Ce | > /U. | o
P | oo miudoXs, | —Ra %,wm‘cn-om Oranp | 2 reoddi bere | CRoAnQ

Oeid) | UseH

Mfmpx—&&w
per mpenos coon Sorno-

CLN*«\(: oo -

.S DiS7oASIO NE p\  CRUSS GLER |

www.alessandropaghi.it



L

, it . =y ' i ‘ ] i
, 3 ENNENENEANENANG : i
A s EaNN I I L O | | -
i | 5 [ )
O
INESUREBARG “
> = = - ! S Y . iwlx -
BN ISR A1 » 4 Tilg ]
L B s 1 ‘um‘mi . Ane RN |
L L g b ] gl 1 o™ - bl i
H.”. IEEEEEENEEEEAEEEErEEEEE ENERNENEN ]
\A\A\‘ L OO = . .l -
EuuN 11 INEYANP IR NN ENEE) ihdNEFE
l_‘ o . | | - A | | | C - L i .
L WD [ G 1—[1 E lu{ = 3 L.a £ 3 M\Ll
B -ENEENEEEN A EENNEEEEEEE T T e
(8 || [ 4 L b LT il kW= 1
i \ 2 I ol 3 N+ f
-+ S ——1-¢d— R - —1— — - /,M, ——
= - - — . - Ik I AN | uf i L 13 ) e (7 -
in R ¢ ! L d 1
. LEEEENER 1 vl
: g EERE AN AEEREENREENL
e e T AT
: - JUBEEANAN S A eEse s ANEEE
E;EEENE T X ENEEEE RN .4. a
1§ H- - ‘.fx, RSN 1 EUANENN ;._ H.. X | ww [
EEENAAEAARE AN RS L.— INENEENEENE X mWT‘ NN RS nm
& 4. I LN ) 1 [ 19 | ¥ N )

14 i R

www.alessandropaghi.it



03/05/2016

A .
\/’;_‘_ {Ufe-kcz Cogt
Re
SU—PPW\—QN\AD c%—
QU | B Lo ot B
ST PN FOSEE - — I I
YR SR VS
N a
\/’U; VL\ U(e

VCc_— Obel 4 Rel _id

S | Tex T owa BT epuiendd

- 3 C TG " WVee- U:‘e) 2} Dce\/o:
P&-j »\Ie. Jb. ] .c§ ( Re Re |

,d‘P"’ LT [ Vee | aVeke [V £ | L
dUce E’c.[, , ) # g O 5 I3

Psur 1‘ <2 TB:P: 1‘

_ b
|Rc
:-_ UZQ

AR ancuaa Uty (eromma ko | S U S0p T F LA

B | Ph [ [Tal .l [7a

/ ! ‘ I I i )e i -o_rm&lenve.
! = | 5 " ) 1 [

| Resistewra £, dspdpos e |

Ao ca v - -

7 0 | Poremzo.

[C./w ! Mpuhq. Ao

! Mpos;‘llf\b
| Tuvnqx.:. 150" . | =T> ‘ Poun—x g

-S:é:m» :oﬁbﬂ Py P)LC' p-’&o&?,a Posi‘fer:ee !

www.alessandropaghi.it



n\lnln

i ph“‘Lh

NN

‘Bqn‘

T

|
|

||
3:”

|
\

Ta

Srenc ke

-4 QCA‘

Cas _ Oren

Cx

[ xd

+ Osa

Doaoxn

ks

O

P Ta = 3n°C

11 et

\ B

@AV

B U(gd

y [

7]

#

Ax;\

\
§ P

o

SoA

L adl alci g

[ W

e cUwsa o

B ol aloliaidn

www.alessandropaghi.it



B\Soam.o c% Lo ovaus. sate | S5 coduen OIS Rty 5 IO
Lo | SoA .

Acs

Temnx

Vee 2Vee Blers Uee 1
N.g. Ri | oo tlone eamsis -Jb:,c(opg P et ST Y SISy Sy

Poriescs | cleOn | SOA

SIkelUTTARE  IL P.70 b1 (AVORD CON WU clrReLITD  pi

POLARIZ2ZAZ IO NE POT | Rl nnuosca Lo ol pemafames.  oLa. K

Pex | Lo | BMel 3 U'ae 2 V'r. L ;_.C o dipasnde~ax e dao. Y.
N
.
a 3 BT
VI TEY ] [ [ds] lod tai™] lor X | le
q
ds| e LA
q
I ol s o T m € /'!,5-'3)
-D s - AU.‘?.MI"L Dn A ,.QL ) D ;_ued?,w el dﬂ@;.&‘lw@
. Natlm NpLp

O -'/L Vr

. V) Lk Lurmgbrereo. ol df(fd’usfcm@
“'(.‘P\. Coromannk® M £ 1 |
o Tz cox

Brimdi s oo o Guusets Pole OUE dlpacada da
g i '

Seicliarxe \Ee_’.

2 T o cenamedon di. <°C  deno Toskustes o asemV \Uag .

www.alessandropaghi.it



O

Vee

Pet b alionb | 2 [ T[]
Up L (V| lod (8 T

www.alessandropaghi.it



Mo | | ety | aieudrs Ry Rim Oonna

PQz. —enx, | Rim Fromde  use  deoosTo elr cua ke

(Vedo | otmuungaue  Guag
Wm‘ PN nonw. Rim

-

._egjbonw(x..

Pesse | _omcRe Uowke 0791,0- w roslt . A8 | oo | SefuXiome
MollipCicatute ol Vee .

o
A
Ra
Vae Vee = B8 1 | Vds
|~ R+ Ra
NS \
Rp g »n Logeurs g
4 [ [Viad| Vel Lt R
[ ol | AB ~ Vaa ( Ra)

kn ‘m 2 ANM‘ Q.ﬁrv\peq,m, ResistemTo Mmoo s Vilkda

CResistente (JoroliCe im w3l

L LTI | loacpelat | [Ral

www.alessandropaghi.it



‘ I
Nv T
|

|
|
|
I

j(v

t T t
“AANALS?TQ&_

| 1q]

l

AR
o] | | Ldalo
|

8

B s d

\Alea

3':.le 4(
|

ABa

‘k? Ae

/ R4

> 10O

L

B

I3 G JE VN

Fal 4

L3

b1

o (#)

one | BEL | ]|

M_%FWAL_&\‘IL. 2|8
[ ‘ :P‘e!mf i e
| M ) o

TAONO
| |

|

_.i._e.ug

www.alessandropaghi.it



PRS7E2IONE DA c.c. |  E SoVRACCARICHI

Vee
&
R+
Ra
2
i
~Vee
SourA ccARICo
i c.c.
A / oz,
{ Riz &
PN \ h_,\_‘
Viee

Proketiome do e.e . o

O duodi  Am tondluzaome | Aol S mVa._: Uncv 4 Trtalx-Re

y -\ =¥
- ZM&A‘-‘ mVe R:/Bg* Q(M R)* ¥

fossoe ,omc'ﬂa,v waoxe | Guieela | Selurroms pm Seo~alaie Lo
PXMGWY\Q &meﬂm/te da Os

www.alessandropaghi.it



Ceown SLB B—b‘.,u&.»u*
Rss> Rr2 5> R4 v

Tex

Re

Tale T Lo il ol b axi et
| Cﬂe Scovte.  Cutemee oo
/YMJBM PN &L&.J.A.I—O-

.\TAFS =
| V‘& (lu).— Tee. Ry //(Rs4+Rs)

| BS[
| _R3+Rs

Ua_- Uo

Zﬁlc‘; A=

TR3+ R4

www.alessandropaghi.it



Qiconcis \)Be% T RORANRYS Lo AowmStora oL O@aﬂ-‘u}

\)35:3 ‘ov i 1&1 Max . R~¢ " U;, 5‘2.

==
R3
Levnan % Vaesr + Us .
R« ARy

Ko Airmitotioma | & QU edd O podsvte oo Us,
ol ams 4D | QAU | DuLporAAYR | ol oies z,o.&#,mjtc—

10/ 05/2076
e _|AL0. Rol | dwnaa | [ tloosns ,  oree Lo surmenmlo 9
v'N\
=

Nl

———

S 0o usdxoeat€.  fpa OO uuuseeoncdDd o Vee - pRRSXnaARes Pl
OBt | o Qo Chsluta | Bw & cuunonloelon Potamato

hon | lebdadahtisnond | Jad | I8k |

www.alessandropaghi.it



AMPUTI CroRI DI PGIENZA  NoN  LiVEARY
Ll e ‘ o Pxum a.pn?r“. | |

: VOG

A —— i

1o Es NN NN
7 M R
C'd&.dch‘wpp\-o’w\.a&"\!; '( é | [ - ) ‘, . Serne | P KeCusp@eash Al

- b e

oy

www.alessandropaghi.it



e+ & fe | et e -

}___' ‘ \LIQ I Oxse XR di PROXTTATAD e,

X BUT | ComoufSalhy o UV

Ae
A\

\ o -]JN 2 ; / /{c A &,\mw\n,
L ¢ L 3 A ' ' ' I o> «dﬁﬂolam&deb ol
T '—W<_____>1T 2T «n Comd BN .

6o

= |

?Q/l ilQ, » | 7 eas!® ‘9' L Q_a

:/(C: 2
V4 g‘ NIAVE =

e B
- ¢ a2l T el 4 lo(JuS/i)
= Tao = i .IQ(.\)S%E

56'.4)\;5“1:0 Ris Péx_u&:l,\c& a2V S U s o (UBHE S TWo WU V. WAT R = SNV K

gtx_-nlr) = 0"[\4)

o oo
#Lx); As L Z Qmwslmn]) Z b 22m (mx )
2 m=1 m=< :
m
A = i | [ 3(’)1) Cos mx dx
o 4 ‘
b g AL
™ rr; Flxlem o a ol
A

www.alessandropaghi.it



‘Lﬂ_(en‘_-"%fﬁ.”“”""'I.

BPM\O.,DA:Q». CQ». ,:f.um

|
QA,
©
A
I
b
¢
R
©

2

2 [ [T TTTTTITT Tl T el O
pd ,—’_Lg,-;,,@s 9.9.). 06 [+ e a2 GmA WBl
ml) el 2 7] [l (] 2

3 =

"

RN IS +5%8u],,,:_fo.>s@_“' | Tolseen O | |Io[ [
2 | 0 O O I A Y

o eosps 2 (:m‘[w,s)'+ snfu-p) )

s 2.2 [Ooisen8 ] Brente - L Ies- %es]
| Q. i ! | ) § | af Bl 1 |

www.alessandropaghi.it



Pz 7 Vvix =l | 4R /0.11-
a2 9
o - a-rz Re =
e LB1-Ry = Vee
I N, R : Riesco -ouf olemexa Lum AInUtoe daioRe
( stmueeide ] com B4 LT o T e 3 ( on LR
( Ve |, ).
Ay \L:_c_a_:_‘ 2 Vee 10. Bo .. Sem 90]
> G
Bo_ Sen yo /SL_
fofbe) . . s LLLE
}Mx L & B Pn
2 d8m 3 - Ve oS =
4/2 (Sbo/o) Bol=|.2M CLASSE A
Wy (8570 Oo = T cLAsse B
1 (1w%) Bo > ;j
'T\ 90 /o
// 86%
tox Yo 1 385 /e
| 26

747[ 5/61. i 2

www.alessandropaghi.it



CLASSE | S

PArT Y

oW Pximm a.",.y i ‘o’ |

Ut bl

KO nviat oRE
ANGDLARE.

S )

PWD

e (g,

Borusio. B

Tow |

TolFF

Dot (- Veei 100 | | [{[AVabaie| Amesiin

- | .
o2l "oonds quu»dm)
k- . @)

DEHBDU LATE
| Ak &

M BIT  _uneko tooma | amtevuiiide  Lonsita | aw

NTER

DIZIONE

L SR RAUSNE |

o SOpgacre oL ag Lo umo Do Per  BuitcRexe Pro- o

O A e

M—B..ugw.

www.alessandropaghi.it



Csex el o ;

Vee

Po.u._t—

A1)

i

QUO

2

Ru. = &n

o

~Vee

prpow Aermsicma | Buas
Vee . Viuax A5 V

oo | Watk

S—
Pl max

Cadato  BAMIUDL Qs !

2 Vee
? Pa max
?.A’Lhﬁ)&
9 Para
YV Bastia
i 2
Pe = 2 Ve Ly ! |30 2 1 Y_°.2 S Y d a3l VL Vouny
2 RL 2 8
> Vee =123V
A iMpx s V__,_an = 2,24 A
Ri
Ld FA L VCc~VL _%
R g
P\nkn,\: » | Vee:Viuax EHEREFE w
R. m
— fr— \ 2
—_— - 2 Ve TV g Ve conn VL:E'__VCC
Pg;m.,&:‘ra. = ph - PL - 1-? - —iﬁr by bnl 1
Posn woin 5
Mbx
< - - - /—
‘ o —
S
" i ' Pehaa 62 W - Fagta
RN -
( { ¢
e 4y T -P—L— = D, 6
EVcL Vee . I‘J;
1 (., 13\/
14,3V c—J X
13, 8y

www.alessandropaghi.it



I
o A

560 C/W

ﬁl\'

[®IC

~120
2.3

175

azio
\

C=

B SRELEANETRER
I=SLANRY NN EEEE

|
ﬂ

l'\' T 1'(I§'\. ('
I
|
|

|
| Vs =]

P

T 11
O (NS (N ) 1 1O I O N 1 S S 6 (00 O O N N O LS I S L | R = = i i O 1 0 I 1
IESCICRENESENN EEED BE
—t1 —4 -4 - —4-— —— —1 —t—t— 4 — —t—t— — AL —1 “+— —— 1 ———
T J ENNNEN NN T
S 1T NNENETE T
g SN ISAAm Em3 .
N i 1B L) b =k Ll I
ki ] NI RN AN NSRRI ¥ i
S HH
B TP Hw‘lw‘ - INEENONEN |
i 7 = |1 L e L. b
L = = ~ o 1 (vl o ol R
- . -t — s — £ — e —t 4 —_—
= m f& /nb 1 San f i ol 4+ L1
.\M[ F 3 S8 = Trtr 1 IS il
N . ] (W » %
c — — —_— T S S

www.alessandropaghi.it



13)05/2016

DISIOASIONE | (N DIsPospivl NON CINEARL
‘ — DIS1I0RS ONE Ar MO MICA

X (P AnnGro3S 0 ’
Ko l() [ ArScoitce

: 2 s )

Xo(4) = A4 Xi[@) +a: Xi (3) + .+ AmXx G
A N e
Koz ) Mol 6 Xom (L)

A e R .'VL
aswoosp s 2 [cos(y-:—,e‘)q Cos(rp)]

Xy () = A cos (wot)

X160 A ot b)) | 2

Coon _Q)_,‘(oo*em‘ce Paxy CAARG U CoonISe &N eI e€0

A [ cos(zwst) +-()
2

SoaS o (#pwxli&.‘wxen\tm D UMOL (BrenEeBONRmnIEe | 1N Do | onlia,

X\,a.(“ L AP ok W lu L L ‘;1_3 Cqs[(.bot)[cos [1 wd)“]

[ K ( s (3Wot) +  cos(Wot) ) + w.a(uosd]
al || ‘ l

Aé’
Pl
A__3 [oes( Awet) + By (mot)]

| dis. s .

Comn | |00 | Po‘*emm Vpo.:u' Masmen i CornndBuRdImn ONGTRES

&Qm WW\I.Q@ a  nn Wonmetomrnle BAL00S.

MMN\E&QQ '

ecm. =13 ’ g dta :

. | , b dol
Xo(1) = Ax Acosfwet) + A2 A (Cos[:zwai) +-«) A
| 2
L lad. ’f(c»&(au.)ue3 43008(0.)»-&)).
3 ! |

as A +v%Q3A

I\'P\cb.m\eﬁ\kﬁ 56 B .<y$ !

www.alessandropaghi.it



[j’_‘(A’f)]:.q::_",,g; | O
40,&7& L SEEE . APu,e*».-’S.-Q&.

A AT T o dinmenms Samess oo

1] IS
owomfw‘ oRe | ax TR L e el d | bl Pinmamme A

p Lo LA 1 0 O O O
B Flrrap) T
4 as=lasl €
'3/443

NN

A \/

a<A? Z Re[ [4)
a,u,,ﬁ. a4 / A+ ART 5? J

""" 'o\.u.o, w\m m\%.x.n.: SSO. NaXas

FENOMEN] DY Weumwmuoﬂ‘&_
X)L A-{ws[“(ft) + Azws[wzt)

-.) Xb(‘” = /a.o | PZ— Vp,q COS(PW"‘* qLUat'* \qu)
| | .?

Se'Xb'M"fidL"ax»&u'M' L | ] m;‘/)?/,+ilq/f,.
Ot SRR afo  CosleXRAoMMa  AX Ao mMLeo-  AX  ANCSUCAULAMD
BETS ORI - VN USROS vy

www.alessandropaghi.it



a,/m,"'etza oanv\pon'\n./v\ke CWe

HDC -
CLampi ETes  Sampome iR Wo
L Von | Caenai a0y
GQW DX RO R Aptole O el
THD & (OZO- Hb.-‘fh: ( =t _1)*’2 g
=2 A=
Pate coxcest - Bistetsiom2  Romeok

Kt’(P\____)‘E(El’." s 6\ : Xetv)s Awos/wi+ e )]

=i
Koz (ML e

Xo (V= A THIW) | cos [ 4t+8 - ¢)

S IHbJ.)l =z - ({ NRSTAO- Linesr mnam ke | e W
aQooto. Mo AR M2 AnDrasusite.  diplanSiome

Yookl A cosf wo('(: _gﬁ) +6)

Voss. 7
* = (_“‘_“ﬂ_ e
b |
VRMS/W&)

hﬁx‘\‘,m lo-
o A,z 2
- = T V &
AT < 2 HS o™
i -Hb\ 4 A=Y =
As Vit
/2_ RNS [wu)

www.alessandropaghi.it



FSE ISR o B 5SS SR ORISR

|

|
|

t

(

'
{
| (N /) S OO SO0 VO N .. "G R R W s 555 A [S5. S J T M S O
|| e lAl wal W':I.L'ua_.yA T qay | T TTT T .

We A Tl 1001s & A | oAl [ don LOmeAd Rg | [ ||

Xi () = Aws (wet) «~ A cosfwat)

N AN T AR PR SR S W™ @Y TR feﬁ] =

| ! Peq—! » L1 ! ‘

T P T I $1d 3 I o S P S g e A D TV I
1 a0 0 O S

740

PM WNW‘LU;W do - B RS Jt;,,g_n,e O

plues qWa

I ES P A TR

Swppooniances K= 2 .

> Waa wa

P I P

www.alessandropaghi.it



Dccods cRe | ol | Cordbo Qo
Srornd o oIk o ProiRtbens

Suep s oo KZ 3

2 o % LI
2 a i+ L=
Wa
L) —«

o WILD U R S
altl)a .
+ 0 ook c,‘cppuve SR SISt

2 Wit - [UWa lo! Ao o Ly

W 4 _('LU:._LU-()
UJ'_L-!»A

212 | =
2 1Lb o | W4 5

Sokbeb | [vhal [ ohatal !

SR Ao D | 2z - Wg y
3
d i 3 aaA
1 e L
Vi, e a« A
" | |
4 = QvA’ |
P'D 6 & Pote mee
,01;1 = BA
PLo ab 60 d8/ ckc
2,.r.dB o/
i3 L 25 B/dec

i
o db 1
t |
I
! ‘ 4 1}
‘ ) {
— ¢
LNy
<D

A AN DAL D O

PRI NPV NN

2

=l e L 1A

P:Q <2 q’:..i

(PE1: P¥elds
ALercero deC
0 oxacme

-

‘PDSS:, Qomstdﬁxm U

www.alessandropaghi.it



T T T ‘ 1; 1 | ‘ I -‘v* ‘
Fi'm_ < 1A A | | ‘ l 1 U]
70 ‘ [ w | 4!

e e o

Q(;P.'M | P‘l,p yg_;_ﬁldﬁ

>

mu

I3 Pasda- Pde s 3P e

~ Pa.a: B3P ]
R s | | — | i
~ - | ‘E‘z, et Lyt B." = :
; 12[CaY [ £ 1T Pl je |4 | I I 4 by | | (
[ | | [ I [ ‘ [
] ‘ [ | ‘ Bl i |
‘ 0 ) (T 1 ‘
__ﬁl?‘e“_ﬂ,:\w__-m&m@mj_whnf : | | ;
‘ 11 o ol n i e ‘
HEN PN APl [ hd 2| [P3Ja! | [T /P3dg | T | p34dR
| Bt O -
I L | | | |
| | | | ‘ ‘ T [ ! n; ‘ ) l | | W=
> 1P3Ja: 3 | alds | Elgyalf s |
1 ? | | I 1T
! | | |
3l | Ll L L] |
AXPUF\CATORI A  (AREA BANDA ‘ ]
| R il | | }
ML__«A:?.DM _iQ_h‘ &\mlﬂ}-\ ? ‘ |
LML Fista® QEQ‘f blsm;mrum @ : ‘
M.ﬁ;mﬁo_gn&m__‘gymm__@ |
| | | e ) | | |
__cAPACTA'  PARASSIZE. @ | | : | | |
] | ‘
‘ | |
@ 3 ] | I |
& : o ‘ Ve T 1 ‘
| | | el
| 3 | - | i
_WJ‘__;L oo QiuI: fon C el | |
i | -} | [ ] } ! | !
LAl (XY [=] 1 ‘ ‘ ‘
e 4 s — ‘ T T
| | | | | \
Ju- gom per B3t a  MoS J | ]
| I | ! | | L | ! | | J‘
1 T T
1 O | e
| || | i | | | {1 Ll 1 |
Foe | kel IMeg! 3 1 | 8 HEN | ] |
[ | . | | 4 ] 1 ‘
‘ T T 11 \ [T 1] I ‘ \ Y | |
; | [ | i [ | | | [ | | ‘ | ‘ | I ; |
| N | | | | | | N |
[ [ | | ; ?Jn‘ ‘ =1 | | [ lr |
| [ | | ] ! ‘ | J] l |- ‘ .l._.
| B [ | | | | | [ | ]| 21
L Ic(4) | t L1 i 1o s | f
| | [ ' . [ "] R e T o
[ [ 11 | =k EEEEEEREN LT 11 |
| u . I ]
l il (55 0 156 N L I |

www.alessandropaghi.it



Nrorletdo - PR eleotl' &%N\QQ.L.

| Soewsweexte
of

]
i (W ) go? e
CSB %m&ax
Ao = 8mn 0—33 = 8""" . _C—]/LTAJA—C—g-a
0 L
[ (%)ccl 3 wcaz
L L; —a oLO oo, -5 (S B g
! | Cgo
$o | Lo anmmk@u T ocast
A‘L@P % Ry
A’b; am J-‘I- v RS
7+ Jw CgoRs
'-‘o = ’“"RS Y o >> 2
l(i_)“) 118 : YomRs > 2

LN+ wz(ag" Rs*

8 ) 2
é’ o mRsCaa
e Cox %’ [VLs_VY».)

S
o MQS R __‘1—\. =
J g aTrR&C‘az D.TrCab

am X Cox W-L

Coen, Wil
Y2
'3)1 = \]?d. /&JX

1A _Ya
Wi h

www.alessandropaghi.it



Ot T @ bt

s @gu‘fﬂ ,

-

| T 24i65/2cg | |
X ComSidaos . owncie  Cen - " |
Lo |- ..Oéa UwCagL + am\Ua&

= Ua»a(' 6"“ ... W Cabl_‘)

Ao - GomUn| -~ Vmow Ch |
! = Unl gom- 0w Cyc )
UT!-' /CS. Lo

4 D [Ce{C/'u') I

oS i daxomadn | Ao = U“n&m
s | ] . |
4+ 9w (Ce+ Culxm

e

www.alessandropaghi.it



Sel | Fe' g prcocla.

Te - él-\lr é’w & | Tc (Ce: G?p’)

(Cc:(?,m’l":>

S Te 3@ | O RGSS( conQ

Zs | P &c \v (auf GV o | i sz,oue)

we 1 JPess oxe cdaobqy.

O
Srre .
S piSste D BITL e LersiComa Gccods cRe :
| &3
Uu i <+ JwCror Xn FL e Itk
abbiy X

-+ 9w Cror Xir

L xr 5t 5

a by’ + In+ow Cror Xn X b!

/LO' 6m\ UW /C’WQ&Q&M ! Cﬂ, .

-

aN’O\ Xar e

Ao |
2 Us kb 4 X | <+ awlCren (w4 3 857)
60&\ ;ﬂ' | B e aﬁm
EERETY PPyl 2 TN . l
ﬁ -ng,gi A Cest JL!)!)

www.alessandropaghi.it



Siecopmg | Xu (D [ Xab'!

JOoraankco. | cRo 3& v, .Sl 'aukc d
| b | ot | !
=

Plestarm, am

Ak%slbm&.— | £

EEEEmmmmEEEEE - f—:z—-%v e
e N
P Emmmdm=s

N CDMWWN\-Q cc C Conmremom  CiPPeciox)
| HH »Vee
RaE TR I

www.alessandropaghi.it



Sels oo JW\, ‘ 8)&—0(\;\%»2.0_ L Ce

NEWN PPN oo M (2

2 6,“\ \)_11 ;_ % 'on S onl b"_:% o

Re
“+Jdw Re c/,,
-’U;\a M(Y\n) ] UD = dS L
‘ nbs’ ., Re
“<43wW Re Cp
Re
= V.S .

nbh! s Res vw Re ch:A'Cﬂ

-
- Re A

2bb% Re ~+ QW (ReZ chh") Che

b1}
Y
Sl

De xbb’ 4 N o ___Z_—
‘i 2 Cf G iﬂllbb'C/,t

Om CD{%AMM Ce C Coronans o Erm"m)

Vee

/4‘7’&.’ ..anm Rc

Re
. 9 WS I A Y
A 0—0
o—,’( 77
7

A ' g A
4 2
47 Qi il 2
/ “1—A 7 AT
A
7
L cosgo | di CE| .
Z': & = d ] o/ = o
g+ A W Cu | (1-A) QW p ['f-fdﬂnpe)
Cfm. -

C/u_(f-tame) 49  StuwrmemZode. |

www.alessandropaghi.it



‘ !‘» AG‘ icd i T |
zh |
s AW | I
| WY [ 1 i 8
\ | Cu L
T ED | S flr i 2% 2 Re L
‘ N B2 w (31 ‘ | & 2 7 [ 1 ]
1 il ‘ | 0 Gt | | | ‘ | !
I T L ; T T L ol
| ! ] 0 O O N O l
T [ ] | [ | | | |
| NN I l
ve | | | | ] 1 L [c i ‘ 1 {
T T 3 i'_lrzﬂ‘ 1 i U p : J ]
" o i f i 11 l = T [ \ ] | 1 |
‘ | | Ll | ! | [ ' | ‘ | [ L_A
‘ Aty el [(0m L Vb)Y slelu &1 Vil (4] ~R< ) S I(’% I ; |
h | | | | [ | |
B T [ [ I : [ = [ I
| | | =1 | |
I EEEEENTYEEEREEN LTI I \ \
TN ?P_ﬁ — ‘:."'rj = ! | - i || | [ | | |
L | A.ea‘ ‘ (-t om )‘RQ}L \ \ ‘ 1 | i
| ‘ 1 | | ] 4 | | | | | 4 T {— i i@
8 il ) [ L] | 1 ‘
\ \ | \ \ | | ! | {4
Nuic ol @%o cnda o core | xaadas e z,pu [ ] 11
Q : 11 11 L 1] U l [
| Y x : [ 1] [ 111 | }

- 1 | ! ! ' ! ‘ | | | ‘A I L
_w;\fmw\l | CASCODE | L] [ | =
| o N 171 [ | [ [
anm T 1 H ~H
RYT|: | ce # ‘CB; Lol | | ‘ ‘ |

| | ‘ ‘ | \
HoS |1 [ €S + C6 L1 | - & -
— L | 1 . ! 5 =
— 4 1
T T 1 1 t

= A 0 T
_CCREME S A el [Hoes | |
= L SN T T | =i
T B 20/ ud T
_,_hm’u.v . L' | [ 1A 1 |
Scex L g
s i Yo Lt}

[ 1 1 =

// . ® | /Mmasnax ‘me',“ﬁ. | Qmmb
( ‘ B

N Tuita | O CUAXO. oal® M&.ﬂu____
il ‘ |

———&.\J-ng._._,_%,__g,A4,,; // L L Atteo | A l_maa-cg.'.\'-&m_ ol |2
,( ‘ mlp! 1 2 FYNSrg N im" I
| | Sl | N |l =
N ) SHeer= 1 [ | 5 Guatoda | Dol | G cflg
< :' .‘ﬂ-«gg | | o I i /L,.
a.;..‘v_._. M Sdyves Sl | Rl (@ Do Stiman dul | |

| | &

| u | ] 5 T A

www.alessandropaghi.it



Sunds | Anr | AL et Soonh  Lorec@rall
Mol eco- | st mzes Ce .

U—Q, &l am « i ) . 8
Us i

Men

N Ro covate | U5 o Rol ontteastate o/4ffAmro

Us

o NFRGLURAZMWDLNE | DIFFERENUALE A (IRSA  RALNR

Vq; QVCC
U-CH:
Re % Re
Ust o Ug Us =
) Ve L
Us
Us U2
Re Re
1} R
~ Vee

31/Q5/20<€

U-l - 0—1

Ux_ Ua

-‘i 8M\QC

www.alessandropaghi.it



1
q‘ \+

o fihe| D

] [ B e = B o B = L
™ n Rl i _-—
i b ] T e
o= Tas L A L
ke - 3 3 == e L & 0 B 4]
| .
i 4 T TS L e e e e -
=il | B Do e B IO N X3 B EE B |
9 , N i
E @ TT1T 1M 0 i B | o “F 3
S B O > i R oy b 2 b
P h [( " —es e Rl - = -
— &l - SR = Bw m s BT B S S T N ' - - |-
— RS = = " n l-. - il = - - o
\kﬁ&”‘ulu | = = i
1S o i i N il i
TN ANEEEEEEEEE
lwl 1 . R . o B T
¥ < B e @ |0 £ 1] =
S 3 IEENEEEEEEN

vJ I o T
SREE. L] IMEES L
s EdEnd | ENEEE )
- — - S TS TN W . w[&
3 e LI TEVFPLT ]
HEEEEE = B ENEN
3 A A nE . A
Ll CEYENEE i W |
~ IrEENEEENE
e R BN NN L YRR

adt

N

www.alessandropaghi.it



AMPLLEIc MILAE

bl EEEREARI ALE  EOBED CASCoDE

Ix T
%P\ | R
¥ Uk ||
\V/§ b1 Va
H \
~Vee
Se Ve = cust , omcha Ox= castc , ©mnche ¥ = CooxT
Opuas orell xR U;\,_g_\/-c;}x‘ AR O To. CYOV-IRINE -§ R S S S )
S —LN\«.A. QABAXC o e AR AT Lol | st sonaon | R
Posst

p oS Tro anvaTs “Q (af’ro Al Qoo s .

Se Vet

2/ \lg_ \'/ PRNT T . I VR VR PR S e~ N R T W
A (e | 0L l-taan cloersrenCrxn | 8 AT san 3 ]
Jor = | 2 arw\s -(Ruyre)
U 9
Re

me .
Q. o Uo2 | Oaa Lo e S0  BYT
Pow J&Pn\po— ool i ~cnContalko AX | ocoooe

B

Do PO ool oxn D a_p.nxus-’@mo

o P»m O s oalo Sﬁ*‘@eﬁ Seadsal

LGl eeaS i

PIGL LCM Pt oL

crtd | Lo R Lot ol 0D CO8a”

www.alessandropaghi.it



Vee

jA:Lw

b3

ALY

Va5

Y

Use

At fatl

Vee

> Vee

A1t

(=

N/ |

Vee

AN

Vs ,

Vee

$R ‘
| 1 Vil

n

. clecxo mmemG

W=

15&11

i )
{ |
1—xb€m~'

s

[} nﬂ\bf&r

Ho

> 1

Te

1

A

| | |
|

[
|
‘ [

[ | |

O

N
. VCL

mm.l

www.alessandropaghi.it



A.D. A RgTR0AUBNE D CORRENTE

t: . OP EXCTAUS o0 e | pPULS D ARRD QQM\PQ{N\&QJIQ’

o SLPPe e ol COSTANOROLS A LD . a.:uo-ww(?em&@—

— -

B

Vee

5

5&4‘1 S peceBls | O LT annTe

/

|
) 4

= i

www.alessandropaghi.it



I (1)

'
Ui,
Re

LZ

Wi

#7
-~

1} | |
Tu =0

‘ L' BRI FNEAEEINANE 1T NEW EREEER BRI
| | i I 3 - . 1 I L 08 s
E 2 Ll wi 3 -1 La 1 AT 010 S
S3FT SNEETNENEENANEEEEC AN EEN RN IBREERABFNEREREEN
! I s 1| ) Tl Faid 1 al e |4 19 [ [ o |9
AEEEENE -1W.m--|{:.: | (i ! AEEPEAS
CiRENENAISERENENEAE NS ERNEREES | ENREERNNNER D ] i 1
TTE T 1 M s R Hi e ENEEE
- 4 3 : T T
Lt ‘ 3115 1) 9 i i i
- gLy P Lot 43 A 4 S o
) () S s~ G S ) " | - s 3 ) = BN 85 I2 ] - = T 58 =
= 2
-\\_ RN N F 4 : HHHHH
jZunn N A NEE REEENEN B ) i NN 1L
11 el P APV ELL L[S | ] . 4, ] |
ICENE S A- o ‘&l\ & \ .M, L] L 11 il
g il < Bl i 0 1 O il N AENs
s : \\k\‘ ] / I EF N 4]
EARNEENEL NN BL-NNEERE 4 ENNEEERE 181 ERT UL ANUE SN
I n Tk M \\ BESERAENRENE: BNE NN NEEEE
9

gl T1T1]
\A '

& |

www.alessandropaghi.it



1~1p —b UD
W
<
U;_ U-)" 4» N = Oi'
Ra R~
IN %’ | U).‘__ = Ux 4 = Ul
2 2
U_o"UA' i _\é % ‘U;‘
R?. < R
; il 4 7 il
O ( KL A BmCI
2—+R1 T 1/ Ru+R>
e )22 ) ( R4@a
Us . RaxRe RLE [ [ (4_‘1_2 1
Ek = R« Rz 2+R, R~ e :;:_z
fafe
U-.
[ { <+ R (1+ower)
R
| R; + t _,2_1) “
E {-{—r 72_1) (_H, -
Tr (=3 L DWCRe 14 R
A
_3
'Lq_ zo Axoncuxd
» Gaw = R"“Rz_ |
']\ M\' Re  amR2C
“

J

A
fachs V(R | FhmcRuen

am C R4/ Rz

R’ 4R«
in L FZL
§

www.alessandropaghi.it



T

-

Pex.

www.alessandropaghi.it



