oOpLiFIcepaR OPe AL ONAL
Ch\\g - gukody € uw m?\\&codo(\ dfourccd
CF - sapudo & sk & qoito oistouar
daich H(o oy (ovwuy (baix0 Zo)

7 €5
- Zin eoe ( noo Co'vt:mw/cm\c cm’r w\fodm)
{ Zayr BAXO C COLEQ%JO Jo, Cip ;(\ch\ O\m@v\k7 o/ Cm\(lao\)
(Ao woree
AM{M\cadsr
Lup@lreo
A(\Qlcocoen ‘ § J\CL oc90( o Pﬁhf \
Sowg (\z\oepﬁp (o NﬂJﬁN\UQ
o L  con &D(« 2o mn(‘vﬁrei\)c« /f?
N WNeGen 2 %chbf h\ﬂw [UJ(Q{(\R do (
?f)mrbf Ond Ctua dretdes opomp. ‘?,/
V \_/\/\/
ticC
\ﬁa@w ’ oidn Ajbw\oﬁacﬁ
\mﬁk’ y A ﬁm ) a
W‘Jﬁ:ﬂﬁ l - P A ! ' t -
\ Ve He %7,« ST QU
VAR j
Corer i -edlo Mypafo y
%o Cﬂ?/»’/?

v GNP+ CONUM LU 74
Luelpe)  90- 95 &

CN\QR:ZOQ@_A%‘ o oo - g M 4. Y-
- T 20 g
L

o donde dfvooad

A WS TY- S () A c\10" A o
\)Os» CJfo

JOW \;m ol 1650 AW

( NI
00(3 \3 Q&(‘ TN o[uc ire
- cm. CM(«ME}Q

(2) Peserench T~ 4ps Bliam
Nb‘sn biMa) B
~1o%n bk | oPP-|



@) Reststenc o {DH L
Pordoos: Pl awverbn (boesT)
e %7% 1

@7@”9}'\) OFFSET — W 7«/0 fae W=0
(ono o ENOgmE s v :[[;r/a(/

ap totyra  mirergg % o)

la aduﬁ\e exien0 (7’ €] 0
oftseh -

@ TNPUT BV CORENT
oo INKS aiedo

- PLIFIA :
T 4{"" : | [;/}M o e T Woie i
| CBW 7] = LIAZ P\ g0
{ o ow Lnuz A=l NGO Us0 iy

Qb(w o Opamp A1 oM
Q)DTZZ ESTk| | LLEMMAQ loolb ol
AL A= 0’ | o et el

(closen Loot)

W | lo6
Mgﬂﬁ% Lopwp-z]

lowz  SDolny



@ SLEW-AFTE <r = Ao (i‘ﬁ“’ rc{pxcba Suic Wna Cowm
At a oiody . Lovbon hi Cypacdpres 0o

[V/}‘f’] Clrado 4 .

o o o (0= bR B
- F'QQIW\W w:i?

Niah U0
4 dj/e;ﬁj
ombo Xz ong

Closad 707 7%/0;{9 <r (cod, Se 0 O v
ol j(/]aS.

INDUT Vo= Ao Vi
Ao _ Ace. A Ac= AVO/At =R . 2V/M§

Yok wie asly/

¢ At Al AVilat A/ 051/
lopus
AeL. 40 e T NOLD [ Gl 1560
Q bO/Yh C’gn) oo

\, S 7 OuTpPUR
) INPUT DLSTO/KE O
[NPUT DuLSO

Z&

\ do
m;m:&a hequrce ., acdy Ak Qudente
N e S8 — Borie
(D)  CPe)

4e o= Y. S\\ (enk)
N Voo oo W[§ Kol (Qn&)]: 2T
Pf Lo \rw\p\‘d@mrc& 2 nfx 5612 . Fé =2

. (AL A%
K- C\%o(voh«f) @M\//Pj



oY~ MALISE @y CRCYTDS

AT GAMro - Z0 k7o - Zo BIAD
J;-o °—+' 7
1
\(ad?ar“ oteo AC v ](R_\' t@f‘w\\/d LQ Jd Aclva
T\Qﬂ;\“\l T e B
A — -0
WSOW‘ Z; 0o
U
. RN ol )
. A Aessupostos L 0)/ 7
NCUFADOR: B . o O
o INvERsDR F B O %o

Zc
W) = (v-) 2 FRUH

VIR 708

: R\F:QZOK A/:“QZO
& p K N =

CC
Nah fQQWQMJ'( W
eI | e
pPLA teDop  NRy  INVE RS

| wl
N
o |t —aNo
- ,\:12:‘ Vo - V3 oo V—i SN B N f\/-,[PxH'%
RA%WEF" R R P [P" RF]

; o
Q(a/ o /V)”f/}!/Of? NG s0r QU

New  INVOTey 7 MESMA CD/§/)/ ms  WVESH pocs 2R Ar <L

- Lo~ f00K ‘
BurpeR [ Oy GAin o e e b L vz 10
A=t — ool estogo B @é (== b
1 . h‘_l
© o Zy de oo ©W

SENSIR Mthﬂ(cdof/
10 Zo

e‘o\\w«\@ P> Seun

cpAmp-4 ]



[OILIEIGLOR. Shepon

»Q(/?ﬂ%,q//ylo Mm

wsTab /) ool

(ono VCSO\\E? §0(QT'PO?>E§I§,

\]‘ P., pl"
—
VO: ——Bf: 17/
i )
Vo:fﬂ@v . /Zf‘/z—ﬁy
A TR N
Vos - EV/‘/'&VZ-#@{@_
B, R2 /33/
CIRCOYTO  (NTEGRADOR
% |c Xe= 4 = L
C — | sc
(W fo.do;cow» R \JT'Mf\b i Jwc
(PCI/WO O\XU‘) I J.. Y4 = _!_/_",: B _Vf__
k Xc
- U Xe . =1
. Mepm R
% 1 o § i L) = - L [y edt
S RC
Lol De Ko (NTEGADLIRES
M ] <
—> (NSTRONE NS D
Pl o N NoSS

Mo e Dt O coQacﬂ@r
acoba G no  Velor

MK NR.
Docarrega o

duo TorodicomoniQ

e - mio 3
cho G QO
&M

\OPAMP-S{

_ |
—N»-I@—-Lo



Zelmura
DIFERENC\ ADDIL o__/),,fT Yo - ViscC
(pon pn) DJ-@ A
I
o/ =/

S — 9 b it)e — DO ALYy
E /ﬂ[) l//‘/} Jale

wvr/

Difercedst o fro  Qrium soc}o W‘\QON&DY Rowdoo prki&m{ev‘{\o
CSQ\Koo ) fomw so{do i)

R2

Z 2 v
(oNT ROLADDR  ANALOGILo PID MMM 2
- | T -
y Acav /mo/sa/wm@ : ,s ,

/
| ,
—

Eo(s)

Lornbion  tesposie Tpo / %‘7‘”"(’& o .
. HPF  Siay| o 'NerUoso
7 sl P

5
! \
o
1] // ek o S

NULTIPLOS E=TAGW0S

\2 eq;'taam

 OPAtP—6 |



A= I+Re _ 1+ 470 _ [joR Az:—‘fj_Q_; w2 = A3

R 4.3 23
b= MA2 M= (10.3)(-\u.2)*= 22.2e2 - |
i Obs: Gonhe avioits
L= Ay. V; = 8ouv. (22.2€3) = 005
i /8 /—ﬁi_V e Meco
o=cld @S 7
(W\(c(o’?ofd\g )
oy hove a osda Vs do Cer ~ %
x\Q 100, DL%TOTgOD

ﬁd[ﬁ rposs N oy

\] r? y
2 \,.,,4,,,.‘__—.; ( NI @

= Jenado

RI+R3

RN = W= (u-) -

\ ‘ (. |
\19__:]: = V= 5 Vo =\‘%-[H i
R4 R2 R
W=y B [+ Ry’

Zob V T R
o= Vo‘l'l/ -V //
J o= e - (2 T
<l

\‘lc'f—aio_.- [ 10 + 100
\ }l }\‘I"" %0 \12: \][_;-\i‘Z

20120 100

g,



ane - Toxa W{ZWCS ff MOS0 (omum

£z
Ac: qmbo wodo (v

t' \10—‘- AC.VC - : a "
R Vo / ~> Ve ovetu Mo (o ('MegN\’O

- aud nm  doig  ewwwAis)

187
&QMF\O ck+
owdror

Vo= R4R2 P2 \,- Y
R Rl Pz

- _Pi (\12— \Jl)
R

ol

WY
o No= E‘- 1 e Nz=\, (CON\NDN m) Vo= 0 /V
L % Vg- N, (o] node)  Vo- pf WW[/\;

DQW\XM Jdo C\A\Q A U C@‘\n 30\;\\\0 AC (méo

(oepuan) § OkT oo 0 (‘m&;\o O (MER= 90 JB
90 - 200eg M . A 104'5 0bs 1 vale <8 a¥
“ ’A—c— Xc——~ 200 kHZ, .
FMUC\(LLQ frodo
(OWMUm W\ 6OL{Z
N or
T~
L

N,\” zf é"_‘
pe .—(EEV = K\/l

WPHMP-3 |




0 3 it
—]
( T\ : A =T 2)
M ’-—I‘(‘;\>’\1V\):-I'EL:]{I’ ,\/ D\
| I ¢ €
(oNversor Tyl \ N p
H €
0 N
Mo
» l Rz Wy Ru
i CJD(I ZzTh 4 Lo p
[ . | 3
J ,
. E X
Ve= - T,R = — T2R2 ; o/
Iz:, E\_ I, , ey &
[22
lo- T4Te - %+ S[B) [1+§.2J 1
V-1 - L —
+ -
T . %] _
' ; VO I"/’&:KVI
R
AWPUFIADOR  INSTROMENTAGAD
.VO= [ \ _\/Z]( |+ 2R
| ~—
SR
Ud |

\/0 "OTA OPUW\F Q/W) CYT-

bt —

D>

P'JO\EW U=a0y MW
OMN\CCQMX Ad o dh

e posso N’O»JJ(UZF a5t

et Mas dihadd fudes Rs o oo gy |
S Nwmc"\\QcQ-.COV\PJ\o ch\f D o
WNQ&Q (e\; Ab620) Ny

[oPamp-_a |

ANes T~ERL 40 ~ 050 16,00



Vi )

R 1
—aVOl‘("f‘g_:)
- oy R
? . B+ Ry
o RFI v ’
¥
&——? '2)
& J
st\z}__zF’ g i
2 / \J\
Ri }km \y R, |70 o iﬁg
| SR
/ 1 \jof A‘Ni
| 1
GNP ‘H;‘ r
_ o O(PF%QQ/O\/ 4 . 2:1_\{?] +}< ?
o, [ o g
o +RE _ Hi2 F
o) D\/ :
&55/ RPZ = -_/T;,/r/_ 1 2 ;QF? \/}
_A_—\— E); ’:FSI—- P VO|‘_\}02: -—‘i-)
\ } | Yoz = Re2 D
— 2 = __ﬁ__
\LOI:
N —
(ondua
Nesen

l )
S v Somg Comp
’ Di P oLpf ¥
L

‘ v {H‘Sj\r Vi
= KN, =7 Tz~ VY 5
1 =
Z - =
W Vo o iV
% |
rk Ky
{

R v,
I\Z:—%—!
_ O
=]~ s
® L= _—
r —R : Z:—“Y] ZN
. A I\ - §
AT N¥S I bm}
. OPANP-1D |
, X R XC {EPAM
1 i;‘;L _—];F
> RATOR ‘%
fﬁ_ F)%_




(omparaol
se (V- )>/V+)—-= oy = Vee

\ - “"[} Vo (vi)> /[/~/ —> |- z/C"C
Voot

4 P
Conporador 2 um opunp Gy oz RO
s (4] ladbmie) " | I I/ /N
s zoo o |y | Z{H
‘\“’) { ;.’ N
| | 210°
e \/é - T ao
N MECU]
Yoo
Ve -
pose TEMPO A Sefundo . g "] \oom J = = e
Wedg 60 LA i S ‘/_/____m “r (on1200 ” H
T Y60 Qt’d.@) 1 1oM 7% Qg& } -
oo b0 & 157 o L 10
Y Dyl o DIGHAL
a; \w&p { ;20\%() B
vV 470
oM SENEOR SENSHR 7
hLaDtE. B Tempeoay |7 F—‘*'j
( Pic, J AVANN
Loy

f%u«:()wi ) IJ\A’\/" \JM

Le g >Vp  Led Qawds
(vto ff\"«’ﬁﬁ)

(o o 190/
C%f el W/?ﬂefzj‘fea o @WHW (ex. 11 3l1)

~ VouT

i 3w UMZO{W\QM% o 2ro
(ex PhC XD

m&.uw )

[opAte- 11



Jexn feolboci (QN) <6 Dwodd cfa” on
Co et ON St Vo = — Ve

f-

o—N ,

N Tz'
| 3 r\g\llo % CLREQ, = o= 4Vec W00 Frt

€y

{@ Q/} QL D000 oW




e

Nodetor 0

7 N« o
4 I ‘) 4
G G)D — \/MP
|72 v el E > e
P o

(o Zever vo g
e INMenT R CTo

— (V)= @
S@ €7,> O =1 e(): . l/Zf_E
Mhs Z6mR ow 0.7

R - ‘0:
%Q\ Noe Jaz rade 6’3 ' g 7 V
pusw Corcamie) S O/ <O— o= e
o s R Gom /2
4
— e Dleg e
!
|

PENAMENTAGAO POSTT VA

RN, g~ Y4 ()t (estd om  cuo)
%Y ' (;(\l&‘) ——(\L)]:\/d f
He A[(Vr)-CV»)] t Pauf ww+mba\OAgaﬂ 5 dega—s

NeGpTWE  FEELRBACK

Kh ’E»Y Re— Yt~ (1)
[ oy (v T =va

= AC (Vi) ‘(V’)] f Ooida Vo el
ando  mwis
Poevrive  FeebBACK

. dog T = by
oodsr VY ~ Vi B Ve T 3
CW\ ﬂ v V4 NRHQZ + S go(ﬁ,(b\{oy
\l(&g '—‘A/ ol 0’/7

\J4 |
k2 19 %rof\%\c(& oy e qucmdp VA T = 280

1

%Q —— Viv Bz~ _ngr Pt
a - J | » \ e Pty
S Vg = - () Vo

SUpoe Vi= -c0 — Vous =¥ — ke YOP““\P'—\Q



Thaer INWT U n | )

J Y \ \ ' —_— ’
e ol Rl \IM@»—J\J— f/\/'wr

- o\ - ‘
X ‘l>__ edl] } ' - Vay
1 _ .

[ Mg \NA Wiy =0 QDJO

(\JT) >(V’) —9\]90’7.: \jCC

Dol b (DW\UM eletdmcn o\ka’\uz aconominvito 3 SMS0res < X*Q vaqlcoei

N o
\f“ e N ”‘)“M\“d\blkﬂ i E> trome(woes  TTL 49
4L ~ - "Low" — (0 ~03V
Q&a\\& - S , N L (2-9V
/JLl Ll M — (08— 2)1 Gy
\I&Q\“a‘ A s
s %‘? | - Lo‘c WDewéfmwAv‘o
5o P J (mo=r 0-214s
4OxX [zx-os 4

oochs; [ bgfﬁa R umdadt
gl =6 e & esttdo a{po’s

C((UZOA Q ><‘ oa \lW'v%’)

‘ lgmbc C[W o ol o:&U
\'D'(‘m”lf UJM 2eiho WMZLL Ll
L_" l_pt ’Q\N\UC{ q\)@ cwwzow 4 X i
o eslodo
Mo e Thz €0 FUnd ) <CHMITT- ThicaeR (F.F)
Vg g_rr/t__ A Viz Vo R T\ka)

Rt
e \p =+ R2 m;«;@_\.)

R2. [ opame-13]

0




Vo pmaaiNg - Vin= 20 L () > (0-) mz Vo= VH

iy Re |
- % v A oy ;
P‘l 4 ¢ ) VM > W (\“,\)du ‘ qUOl\p'O \I\”\‘
r - ‘ ‘7\]\“\] C\\nsmr o
%, / Nvw N+) = \y. B~ (vo)
" RPI4RZ

@@Poa rwdo (\WC« o= ——\IL. COV\Q\CU a @Xm\\wic & novo o Yewvsoo

Viv. Quordo croverm JVOJT
Vi
(\I”) = (\I,\,) _ \L, R) I>‘ _,,k,{r\lw V
/P‘H'Q'Z “’TL | ‘,—*—§ N
CW“Y)O\O \]‘\L :’v"

6@\%\% 1? l\o)csqr noo  INQTSY

be lm\a{f)\m Vigs ~00 =
o-—w[w(}\/}“‘”" oo = W :
\/\_J“ " " e,

o - ‘.\Tl*r_- \I\N PZ + \Io K ,.JKE-

(v4) <y Lojo

- - Rt 22 kN2 ‘
assumyg Vn= - o lUur= Vi
. feomsicd” ocarre 7}/05'10@' (ve)=(v-)=9
1 C
| | |
| | - 1w R2 Vi . /34
,_,____//‘Y \»\IIUV \l‘lN 0 /9)/_(Q2 + mz
’ /Q/ V !
USRI NG \Jly= *00 Q,oao \ouT = Uy
A\‘WT +F(N\6\§05 0CONe Q‘uw\da (Vo) =(v.)=U
,\h'\ p; OA ol - . \]”ﬂ-
\ITL ' i“‘\'\) J\I\Q = RwHQQ R1AT2
' [ i W
l | _\{j — = - _R,L\/H
22

0Pt |



JohNOO  NOLT AGEw

REFERENC\A

e MM
Vie ——NL W ()= Vo R Vs 12
+ R)_{_ [2'2 \?\I“TEZ - ‘/;
\{W _fi\'l * Jr - D/ Ve, = \J(&c Pz Nﬂ’g
RZ (\ runsiced - roudg B4 &2
/m,)f/,/m Vine-o - VOW= V’V /yn(/da'yvmﬁb
| ; Xz
V/N = Vﬂ/ = Vin= M‘/A—% . /M@#(Z
. ontho *
Lt ke G- fop — Voor= L e g \nep 122
Uiy = \‘TL =5 \HN: N Ri —+ YE-}TM
Nout Ph = 4 R2
’%T/\:Z_mx/ru
I ~| 2 ll--}—-—v ViN
g
e — | Q} R \oxooo.’ég Up M
Ax10n  EX poNeNC\AL ei—_m JIp = Ts[ e - l]
3 _ g Co
4 / Ql:« /L@'"N e eo= - Rl w/y
0b‘> Zﬂ\ffﬁ%’ €N % = - \QIS[_ € . ]]
Ve —~
Solde ol e&poNqnw\Q do sy ki gwTrodo
<p DY LOGARNTMICA = Vo N
: v Tee PV
Lxdo G Te \p/ Ny e Vo-\b




Posso vsar BT .
W 60:—’\16(2 \@
. Y

UC,:.-OLF IG%L 6 T__j:]

Adpev] »
dhedo {1 yomaGs  (w \wacm%m BIT

o wws S

ADLT GAGRY  ANPLAPL CDOR LOGAR (TN Co
Ao RF (saids oo o) |
MM& 1S ( MF\MQ i J‘(€7”‘ﬁ)

= N w
i p "

- Rexelon, A

bl JA]N\}/]; Lieg TuParmags  est o icoolg  Ow f:j E\F—;
A“ —
§ O\M?\'\Y@b/‘f \m;\orjo' (Q‘AM
& Whorca

(oAb Wi Moo qfov\d(
0 Loa, (,Qmme a fae

Qoi*h[f‘;x
(ono Sz prodsth | log (529 < Leg s g
e — %
B
Yy

Eo

B €o= quQ ( G Vot Cell ) @

\ec




