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| f | Jf LaPiace Tansy,
(<)
Dol =~ B
o8

%_% = -B¥F

L or'n e Bode funChiony

A
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T pel o g u:c(a )
| ! %\iE‘(:{L\QH{'bLﬁ 1]
| o the pde freqency doesn't change too  much. NG AN
1 On the other hond, W R becomea Ught@r* /the  pde mowes to the [T
wWhadk happens to Smm?‘t Chm?gea wah Vin | ond R, |
The 2000 1 fixed bt we dop't Know where & b . (And 1t mowes e
C bemmes R |
Mnowoe there s fomehing - wtong - We have L apd .C Bt we hawe

——p—p

| foond only one pote (fhuf cetaled O capodtor) . we "low" the sher ane.

wnen we have o ?ole L means  that 18 an element /b’[‘omg ep@r})\j 7 b
haa MMy J and T descnbe & vouwh | duferential equaionY .
[0 s congder ndwCar orent 1N e dlomain t

I

7~

IF bay memory, bot i »

5
lmited, Yo A%y 0 4 cyde .
' \ | This Mmemony is cantdl  fefore

T the end of the cenmyue
IS apbove

NS means thot we Pove a Pde ; bot u's a fost Pd?e ond Lt\f_g_J oj— fow
and we cont deserike tt. Andl we com, h&ﬁ\@ﬂ k Decowse we worK

far ROW {sw . For oo issve ol cenerT. working i DCH hawe
2
only - one pole .

WOhaX apxt  RHP 2ew ) ijch.emanwuy 5’}3@&\6\1\3 BRI +o7>0h0_33 has RAP

2o - \
We are Wt .\ D becawpe

engrg,g 80&{) To e

ODTPUE .

1 ) | /. % s we ingeo D, input
| =t
| D |

So J'\f D/I‘# the Qn?rg\j T\"@L c;)og;};lo e
od  \neenoRy  becanpe iﬁak Quccent  GRA bp.

coreent 806'4 bi\9h9:~
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\’ERP._/‘)'

CSINGLE EDSE
 <4— HNODLWATION

| il ]
a0 T

: —1 —,

- —

—
U~

= N | . S |
=g

Tow’] Ton Tl £ widih depends om Row ouch is higher -the
/ | wokraﬂe eror ( Verr A, WINTH 2)
fRRiod IS AlwAYS Tow |
CCONSTANT TME) Gin ecich (;30\&- the Swueh is on and Oﬁj
Wiot hQPPQf\‘S i \Vin e anove  the p@r,\)é? * Dabe,a‘to 3.
And. the voltoge qoes negalive ¥ Below the 2ex0¢ D becomes @ .
X \e catled - single edge. mradulsion  besaune the time ix penodic. ard
the end of s pulss s modafbured by the amplitude of the eutoe Signak.
There 15 anckrer way O use ST ; for examPIe im TS wou :

SO |

U's sk a sngje  edge moduladiom, | A5
(Tn the BC-DC  conwester they vie  symm, waves). /_\/ \/\“‘5

N some cases , Amsiead o} hawing moditoror , im onder to avoid noise

j SATURFTION

WE can peb on he ecror svgm,! o S/H wtwl . Tt Keeps Verp
corsant o ok fol cyde. So we dobaum

¥ 5 gpmecalds a LoC
of problews .

L /f / ,-

S — i A
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| So| my 's\\js\‘:%m 1S ?;orf\@)thm%_m{e: his ;
HEEENE | | C-ouxpleie qomm

| CONNERTER

A/u:npwmoa

we e 1o de.mgn Vs

= I

= EY

L want to cuse o Toop becawse I want output voluge s o fixed volXoge,
The imporlaut quantity thol we ha To Sudy is &

CONTAN  voltage .
We howe to define wnak Kind of ITl we womt,

LOOP GAIN 1T\ .
A0d for the loop qaim the  tmportant poameiens  ae :

Pha&e rmngim
7 PREQSION (ACtURALY)
- Sleady stake erron -y High amm DC means low swadg spule erron

(spesd of Vo when pat. MAmge 5 if +he  lead ehanges Quicicly

T nesd 1o 1oer fost).

d===1

- Rand widkh

STABILITY

-(Righ Bardidn)
So we want

= \'““3}\ C 9@\@ jor* preasiony ;
-~ Phage Wnr%m jm* stnmxtB :
= Bopdwndth for fast recoery L

Linraigms :L) here 18 f__%?_v/ N\ i
Our  model staps ()J %M
to  workK Here \} (

We hae to stay gule lower thon faw.
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Wnox ose the aircb\@msp fle s momn\cj_—% opun 1S mmg 1 have To ok
for the ponl transf fondion thal Sve)) MR the maxumnom Crossoen ﬁronrmg
fe. it depem:l,s on Wi, R = 0 T hewe Yo look ot +he worst cose
WOt happens  £O the weve (B) f Vin decrenes T Gorve SHfL down o fAind
~Whot oot crossowr freqenty? Ko mores 1o tre fT. S0 the  woryt

condutiom, s | L4
N nex | W ?FOLE* T_(T‘C““J

nosT T RVmn  [—7 Becowse we consider :.\Rj ond not

CRITICAL | _
1 wins
(%)

S0, now looKing for o, Geuak  ENAL  gve me @ Tastnsfen Fuation Dile thus 2

\ COMPENSATOR, TYPE 9
T
\_\ 8 nmn
#1
s y
QJPOEBS ¢ SO
i VReE T ouse ops

L wont to come down wich & COPONEONS; £hey rnost be In becawse,

an \mpedanee  decreases (3\%&) T wont am ileqguoror
CL|
|

There wntt DC 3e@£i,bw:l{-

W\~ 'lr'
i) O s 2 We mve to ﬁ\nd, 4 4
TN P@mmelxrs j bot we

hove & 3 reqmr&m@nt% :
e frogeny

= Po\i’ §eoquncy
- Boand 3%

e \ost e,c\\)OIlGn LOMES —{fuom WOLCS oh‘ ‘the wm?bﬁ@ﬂt&‘,.

il 4
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3=

: @ In low {quﬁn@ kandj €2 has on \mPtdmm that s bwc@ap than Re
o so we wn e Ra

1@ wren erc'UQﬁQ:) Joes op C2 \mp%dnnce decrocses ands e bronen i@
1 dominaxed b\k} Ry

@ The pocaliel is dominaled b\k_) 4,

e-&‘-j_-..

— IS \T RIGHT 7 OR 18 1T AN PPPROXIATION ¢

ATCaRa

Fero | medns thok fontrion  gpes o 28t that  there is no - ostpdl Q‘-orcx 9&\:&1\'
f%’) «  Whal 18 the  condition Un the wrooll thek gves me 1600 oquUt?
when  Ra ond Ca beeome

gy beome  §.¢ 0 when
Ra 5 ond when we Jind

short evtoutt I howe aewo ootpu‘[‘. Ard when
Ca  has an Impedanee thak 1s opposue of
his frequen% We obtmn@uhen R« 4] )

3C3

5. —p There is something  stao e!
,_ ]| chRa IR ANEE ] |
| i} ere v ¢
cipiAtEr W8 T‘e'OJQI“@ sxgh, 20
|._ - m N My Ero i3 0 IRt plare
~C2$?,2 |

but how & posole

thay oor 3o dogsnt opve
S Qn output thok N

ho 7w if we ook Taanst.,
fundbiony 7

Becawse  we'® wisiimg s-plane  only m?ong the jW axis ; we dont
the xkro; we dor\‘t-pcxss. through the xew . o is on reql axig jand
the offect of o is thal we haw o slope of 20dB Jdec .

* 1 ~ S 1T RGHT 7
i 5‘? fZ,ITxC1 R QAT | . _.H }.___..
\{QS L ‘Bms.e O@:\J{L\L\\j 1S -{ 1 Wl IbC_J_.
_H‘; *— 931)( €102 \Ra '-., -
™ ot \| | CtAND!| 2
\_ ' NI~ ;
J[/ o — ' L~ CA. ; I'l ARE IN SEeiegd

Y
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ﬁf—ﬁz_ i we ho@ an wea of BSR is Cis sledeolyre. (At the exomm ]
we Jindd BSR from oitput mppe and we eshrmae T )

]‘ | can ke | @ 3knz ( obost | 2 decodes {mm ﬂf)

\s| £ fixed 7 (More or less. \s iz thoIeP No, bemme i Lkpends o
the pm%\nc ements o mpacﬁors

GAN ¢ Vin W
| | TN Akw L

= A3V .| _2uQ 1< 2933 vi30V
Q-mkﬂi-uw{ - .

3OV = A0 rimes > 0dB

e

Y

S T have 0 mmpensscn:e he transfer funtlion .
~300

e an WhaT | | WANT
\ 90

AN

WHet L
HAVE D

LONPENSATE

x A TN
| \l.%km. fk AV

’(:1,6 kH;); X =n x=900 (goim Of T @ <8t%)

_i W W S

= 90 > %oxm 01- Y - Corve ( r_:rn:r—"m SNCE ; BUT T HAVE
O DIIDE )

And. o, oy COMPENSATOr  gives e @ thansfer funtliom, thal i & |

SN =

© Proprieta riservata dell' autore Dlgltallzza2|one e dlstrlbu2|0ne a cura del CENTRO APPUNTI - Corso ngl Elnaudl 55 Tor|no / Paglna 125 d| 316




T e [T O Tt JU T Y

o=y

© Proprieta riservata dell'autore - Digitalizzazione e distribuzione a cura del CENTRO APPUNTI - Corso Luigi Einaudi, 55 - Torino / Pagina 127 di 316

| .
\(lh'

R4 21T 1 || ERER
“V( x/(-4 | '
L > | HAVE To PUT [THIS

~ Now , how con 1 gmmmee RV o te O\Stpotf’ Trere 1S NGENING intS

OO thak gre e ms\ 2‘/1 Pt RN o digf- pos\ilonv_

'Hw S Ne

Pt

HODULAT.

L, Ingieod of Mwing Q. vodage {dlower T
Py hawe o use a N\ c?—awq)'umP\'\%\Er.

=VYo = A,V

e

| howe 1o
?U’t this
(S5 HONEL.
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RDQS%\&(}\E\) DCgmm____

Dogs | Rioe uh&nae lmj St&bLLLng phase oy, Thessoven flecrgnej\ No,
Lok ok the originad OP- AMP

| _‘%[___ In ondeb’ro anclipe ‘lwp o

.___\/é 1 need to Q_:(]QLB"QE’ a feedbad<

bl path e stonking fammn one Poimt

& \IREF | and O“W‘\“’fj ar the e PalmT
__/\/\/\/_._QVO

R | | > fere 0t Ric!

Since  RdC there st 1n the cafevuaiion  the Gpum. deesn ch(m\ge wiih
Rec and so M oot deads are validl .
However, addung e has o aeect on s WLy

Ric
t YW

leX's lconsider i this Sysrem ( &mp\x}ced explcmcmm) Juse the {irsh
Op-Qmp ; thal give vs o Transer {udiom —whad T ok —, there is
o feedRoc SYSTem o SO 1 want 10 stody how well thi P-amp
provides e, the taansier fundiom that T wanl ¢

Ra EN ] - Whed s The '1001') 9&1{‘(\ oj-?rh\S

N
O—/\/\/\"‘ Ve

wmyensciton .

| ”?“ ("A-cL. | RiJ/ Ree N |

hi'e R‘I//RDC +¥’~’J'__, ; 9

Whak Mﬂmm f R -0 7 \ery high ™ i

L Loop 3om -0 ' S owe dont nove Thig Transper tondiom un\\jmré -
Lef's soppose an ORPE vokage = LOOV and Veer= 3.5 Y >We need
A oM fador trok s 160 ! and Ree < RL o 100353(11m3

Oped  down ;b means thar the londwidih of +me eompensdler bomes
Smaler  and  srooyler |
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- Wiy we wart an hish fe P il

~ hae only BC ampiper?
L want a syfem that recower {wom
{osT vorualen o QUEPIC volkae .

Bd 3 R LOMD THAT
| / CHANGES

POWER) J_ _ l
L3

suppLy |

LIl T change the \oad, the outéu*t VoS nfreoud Of CoRRANt 18

No p g
. J\\/ anfe
(R 22 o, e e _—>No GOES down
LORD A | S O 1
S A S L WHEN T (NCREAST
~ TTHE (OAD ; AND
T™E LooP CAN'T
T CONTROL 1T !
There 15 QL cose wheny T dont Ui this Kind of behawoue
% /"\ e i =
7 TYPIE 1. TYPE @
LIMVTED f( s A _ \lo
V'

WhEn we prefer P Tt depends of whok Kind of load we have . f we ko

tre \ntRgany ;OT the Qo of Type 4 oo we hae a short peecd of
bore when we hoge error ; on the other hand -the tYpe 6 eorie
NaS o nge priod g Hme when we hawe @ eonstant error, |
Bot T howe the lood b the end and it could be ba unhapy 4 \
& cesieS o RaK  of error |
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_whot's h@ctﬁsTBfﬁ? CWe Want to wm?ﬁeﬁsabe' bock . converTen vollQge mode:
AREREREREE - AR B EEEEE
4 S T I N L[] HEENEE
IR L1 L Tinelonf th\n\cj that.dxxnse,a i
s DC gadov j xo the

oG IOVES | upiond:dow'n;

. (onby  Shi ‘t)} |
- WHAT WE GET PB F

| / % .(‘J | | il |
AL d \ |

FIXED CCPOES | amAlc  QllofSR

20 [T wont o .mm?ehm el L _ . _
L4l 5 /4 pOlE | | | | | WHAT T O0BTAlN
—NCT 2 1o |

n

fsw
6> 20

W

L% PHASE (F & REAL TERO

SLOPE

THE  POLES SWOPE 1S HIGHER
REFENDS |8
on Q —|30

So we hawe oo RGN Wien the  phase 15 —180 and H\Qﬁ@.w\ N
grooxen than 4 ¢ D
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|
S0, To compensate o B.C. T needs D pdes —> TTVPE 3 compensdion @
e POE ORIGIN  (im onder to rediee Steagdy swale error)
° A POE over the Co EERO | |
CHEE MF >~Z’>fc_,_ ES.QL,N CNB %6&01\:\_%5;\%03
A 2 zeros:
o1 tero (@ POES oF BC
» 4 ZERO @ 3 CC Polgs oF 8.C
i, 2
t ___/——hh___ﬂ,ﬁ_xw
when f¢ moes to the left ¢ wohen tronster fondiom, - moves down . S0 the
MOW  Critiead cose for staldiby 1S when the buek o is XA MAX MU |
when T have the mroximoin e so
And the oo T who cares | 1E doesn't change Hhe oo
So the sthemalie o 9 O TYPES compensallon ¢
' I |C,1L
L}
C3 | ka3 BN GAIN @ - 2
e A SO ;7 28
_'l \!’1 [ Ral cy,
I AAN, \ m\ For mcm&&(;g 3w&m T com
Ra L Inoreone %2 o~ decredae kL.
+ + S0 %a con be —TN— No!
l_ ¢ lor |24 dan be J._i: oK i.
o eQualions ( ot © becowse By = frg, 80 T have only O md_l,P.,)
G elements
> 1t degiee of freedom  (we choe Q2 L HOpuF 7 AnF]
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What dees 26r0 mean’ Ut means thal there 1s no%hmg to the ou‘tiPut . Thee
s 100, vologe o the outpu’c » In ongder 10 haye & ¥:e,—>o (orojc the
| mPut an mﬁmu:a _\mPedeg”, |

s ZAETE. _:*_C_,} =00 > So we find the s
e and the asw.,
Or T can say thak T Know he tansfer foncrion that T oft

f%-‘h o ’t

M

NR: THIS 18 BYACTLY (RECALSE

QP-AHP SEPARARTES Y IMP,
A
'\M“ | _LeAN. FIND [T, AND  FOR FINDING
NTR [T T B2 L po RATIO BETWEEN THIS
\ | / AND wWHAT | GET
A

e e —————— e e e S ——
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il | EEREEEE N
1 Now lets| find QOMPONRNLS  VORLRA . |
Lo [et's! ossime! m - (Doptt vse & o the EXQTY\)\
° | fpay = = Rlkye| =TT T &5 ] Ry $3F k(L |
ATUCA R, . ATy 100 PF - R2
] | L} Ra, = 82 kL
| L %518 OK
]| e C:z,:,_%%-. 4 4kd-_44mF | |
| LTz Ra 2 T0-AFOHZ - 82KTL ¢
L / i L‘r%«l@n?.o:— 4% nF
|| ossocetd tO Ly 220 moves |
I {irst 2o hHle bt eyt
: o Ry = Ry =/ RNKO &7k | |
| e | B4 AZy | S~ %3 MUST BE PREQSE | Becowte i OSTermings
' the \mgm of output uoﬁ’io.ag .
o [fptf s | HLL Fral- AT } D ERORTIONS ;| I HAE T0
- 27 CaR3 2MC3 (RA+R3)
FIND R2 AND C3
Dlmdmg fhEE@q)Q?hOhS - [
[ SkHa | [=] | Rt+ Ra
i IYOMH1 R3
|
r = 89 = R =] 4FkO| [=n| [Rsl= [GEKCY (.16 KSL
R3 R F13%) "
‘ Ly R3 = 6.21kQ
® = I
[. 2T (R1+R3) 1
C?s = i = 8.8 Nk
2T-3u0NZ. (YEKOL+ 6.2KE)) L
C3 - 40 mF
N T — >
t's bemer JO0F became s cop gnes me §% frogpend) (g mall Pw‘.od;)f
Now Rex’s  oneek the Smm : = \_BL]\S}._, L (AL | &Pu,)
RA/MR3 LK 6 Rk |

Whoh  ig mx%sm%? Roc .
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So, we haw Yo menye loop goum 1Tl (L for ‘contnok 8938). of oor feed_ |
baox sysiem . (for cheskang if 'S 0C) . kes (et's conpider any feedbads
T T ] - ANPURIER, wi\Th FEEDBACK . P
vk_(:i i We want to mmm_ |
M~ loop gaim of this sysvem . |
T . 1w coold b compemadlon
I\ l J 4 pwm ... So,fordo
L x we pt oo Cest
k g\gnc\,\ Vx and we
PO 1y -
]-—igp_-’rl QO Ty o~
Vx
On the oter homds , It wld ol cortyrem - Saljeale ; w T don't meaone
apyehing . There i§ another way tO ewslile T = Roserstorld method.
Insde we have o Gyrent o WWOE  contaoled. soure and T sybrcture
& wikh ap (ndipendent one and then the warlo betwveen Vy and Vx|
AT ‘
vﬂ \1\ é H T= ,.lﬁ\;x ’
.-‘/ | A -+ L2
L (\Jb Vo s Ly this is th[‘ |
\___\

Ungorfonadely s sgser  con't be used becavme YA s only a model;
o symbR | And A0 W s nor gped for doing meagete w the G,
lets 9o to The detols to see whak jeedbAdl sysemw IS -

Ro
—V\Wi r T VX contaol the voliﬂﬁe'
Vi @ _§>AW Ra ZYOULe
~ ™

v
THIS SIGN  BECAvSE 1T wWANT THIS NEGAT\E  TFEERBACK

g L] A
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T ?Ut o volkage aurce \IM that  has erCIl\j the same
\JO?:the' between the 2 noded and | €O ﬂOtF\ma ofnY\g‘.’A'l_. |

The iden of Hddliebrook is: f T remove Vx probotly  syem iS in The
Came | postkion os befoe  ond  T= =Ny IS | troe

Ve YX | |
@) HE 'v3 =~AVx P Not tre, T mve
x i 1{- . . | .
<7 1
Vi R1 q WrreNt | in Ro/ﬁ,\
Vy = =AW ~ Ro..&Rx_!
I _ K1
s the corrent 18
the some !
Yy = =Vx (A t Ro
J ( Ei)

And S0- | ~Ny =T = A+Ro (3)
VX R4
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