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Aplicaciones de los amplificadores logaritmicos

@2 COMPRESION DE SENALES DE GRAN RANGO DINAMICO

Ejemplo: Grabacién de seiiales de audio
« EXPANSION DE SENALES

Ejemplo: Reproduccién de seiiales de audio

& REPRESENTACION GRAFICA EN ESCALA LOGARIT.

Ejemplo: Analizador de espectros
e OBTENCION DEL VERDADERO VALOR EFICAZ (RMS)
i CALCULO DE FUNCIONES MATEMATICAS .
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(Vq-V255C1R6 = \ + VzsCife
V«(SC'\ Re)-— Vz (14 23C1R6)

r————

Vo R3_ _ VNo

A3 + Rg '3
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w
A |
<
)
i

Pensanas prowao o segu-ir k
de (2) : Va= Val(V2)
en (1) ¢ queda V2 ,Va , Vo

da (2) en () ¢ M Na , \o ; Juw\'.‘b o e WWS
haac(rrwslo:
1+ 25C1Re B \ ]
W Vi = Toog. Ve = [2"' SCiRe) V2

en (2)

i *"‘_IR*S* sCi RsRe + ReJV2 = Vo [RQ]+Vo[RS)+ Vz[sCiﬂsRe]

= + Vo [Rs)
[2R5+ZSC1RsRs+QRs+ R +P=5+E' -SQR;&]\I; Va [Re ] [

or-3




Rs A
{BRE, + sCiRsRe + 2Re +SC1& + ;a}vz = Va[Re] + Vo [Rs]

en sennoko CDmPro\oor coda. vao do las CLemvunes tlene wone
wmdad [L]  (sodoiends sC Hene n-'7)

suntibuyends en o anbeves
( [3Rs+ sCiRs Re + 2Re +5§ RG SCJ RS) Vo = HRe Va

Vo s Pss
[ [3R5+3C1RSRG+2P\6+SC‘R6 SC‘_} RS]

\"E- =
rwrgou\lwrux poso. QUL toma (o ax_pren LS
S iy

oo \/\C\J_f)q&ll

de un a.d.trb (pouf)o banda ) . Paecwe Oy U PONNRS por
No _ K Re¢
Vor R 1
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No  _ s KRe
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AR
* ot
| l
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CiRe [%G%RS]
- ro mandkip licamas
QUL DS ol que el tErmine indep ds obajo sea 1, poc o p
c+ Re

todo  poc KRS'\-RC]




Vo
o

_C_i_ﬂi

- [3-K0Rs + 2R6 | S

_ ( K RAe \ Re+ R
(3-KRs +2Rg) , , CiRe

Cq Re

R [(3-KORs + 2Re s

282Rs | v/

+ R¢+Rs

¢) Vaker de Re posar Jo = 10kHz. CGonsidwes %: 06 ¢y G= 3'3nF

?h termino da St ep (mof!)

por tanko (4 2

—_—

Ci2Re?

Qe + Rs R [1+R6]

Rs CZRG

apliconds G (%):o's y Gi= 3'3aF

5 o 198  |E
We™ = (3134)* Re?
= % - 2%% ﬁ‘E = 10kHz2
Re = 2.T1'F\|:C?lz P 59k v

s en ICtCQJCuiQELNa 10k = 10- 0=

I0E 3

d) Volor @ R3 pova anthe de bonda 6kbHz  Tomos Rs = 8'2kJSU

el temino do 5 e

saoiendo Q= %’

por ton o

ol o)

=32 — B= 20
20.(5%)

2 s Ca P\G
We  Re+Rs

[(3-K)8s + 2Rs

1 + 20.(5/'(}.)0)4' (%30)2

Rg=

K Re ] B [KRG 1 _
3-K)Rs + 2Re ‘T‘ (6-2k+2)Re g =

Ao = [(_

2Re

T —

K
2K

Se mmPrumew K sicve konlo pouon c'jumb:u (81
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C+ Re
= By j
s "~ Re+Rs (RS(?’ K)+ me]
LSt S ’Rs+ Re @4 R -
== G‘{R{, RS Re +_e$ [R5(3 K)+ 2Rc] i Rs
R ) e B
- JRS(R6+RS) Rs (U K) B -JZRG (Rs+2Rc)Zg°(L' )

= YZga 2R (y-k) = %(H_K)

_ &
{g(u_k) T b
2 _2, -6 4 8-2k% o
Ve ¥ 1o
R B
- K= =

' (snm?\&mm\x sunkitwar Rs = 2Re . CDU'\QQ.LN)
|

| 2(y - k)

Ve — K 3 ‘RGC1S
(

Vo o 2(0b-k) -
14 ng )R5C1S + %P)Eclz‘gl
|

| adn-o.\rxisee_scxta. o y 20 udhe man faci Lmante
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= ReCi Y72 1 N72
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[Problema 2. Eners 2000
Fillo en doble T

& v A R
| —-’W\r—r'—’VW
= 2C

\' ¥ K Vo

=Ry

Vg -‘Q1

Lo £O0N dféfff-il en idankificos los rudes (3 + divisor tennicn)
y dasse woenko. da Ues 5Q%AMCLDE‘Q/) dao tennidn .

o) Hallar junaon de trarnfeenda

(Va- K\No)2sC (Va - Vo)

a) Vi-Na _
3 A

A
(vi-va)= (Va-KVo) 25CR + (VA-\o)

Vi + Vo (K2SCRH)= Vg[y_+25CR]i

Vg — KNo w (_\IE—\IO)SC
CR e cR
(Ni-Ve) S = yg_kVo +(Ve-Ne)s2

(2) (\[l"— \jB) SC =

Vi [;%_5] + Vo [k + s£1= Ve [1+_ SEP‘]

3) VA - \No +(VB—-V0)5C = ()
R
Va - Ve + (Vg—Vo)SCR =0

"N [1+SCR] = Va + Vg sCR

darpeio Nade (1), s sushitugeen (9
darpejo Ne dal2), lLesuahihuge en (3)

s \ K 2sCR + A
Na = W [2+zsca]+ V°[ 24 25CR :’

. [ SCR 2k+sCR'S
Ve = i [2+ZSCR +V‘[2+uck

{ . _(_gg\__\_l_x 2iCRs +(CRs)”
en(®) N, [1+5CR\ = i [i’i‘zcj{s} + V“V’)(iikzc;s :\ + Vi [z*cZ.SCRs +U°[ 2+ 2CRs ]

(2+ 2RS) ' 5
\tx[2+ucRs vy = Vit Vo [2CRKs + 1) + Vi [cRs]" + Vo [2kCRs + ( Rs)]
o .




Vo [2+UCRS +2(CRsY - 2CRKS - 1 - 2CRKs - (cRs)?) = Vi [1+ (cRs)?]

Vo [4+4CRS (1~ K) + (CRsY2] = Vi [1+ (CRs)]
\IQJ-MOS W lCU& \wdm be\wd-&/‘- “—bdbSl.QS l’ﬂ'l'YLU\.U'I GdJ‘MI‘Of\Q[M)

Vo _ 4+ (ReH s A it
Vi =
1+ LUCRU-K)s + (Re)2s2 P Ba

gl
o 'H'Za'%o"' Wel

b) Valer de R pova gue jrec . carononuce  sea 20kH?z

. des v oAV o
&"_ 21 —zrrRC‘ZOk
|

R= rrc.20k =

¢) Naloc de B2 pra guL el ‘&OLCbOF de CCLL:CLCLd Q=40

2'96 kL~

l ! | | . A
Q=== = == s = - e = —— =10
- (%) LeR(1-k) A Li-k)
s Wi s
k= V=2 =098
K = Ry B = Ry _ g, = — 240 kS
R\‘\-RL E = K A i 0 o

d) Gananda en ta banda de pano
Ao = 1




\Examen Tuluo 2003

v Cy= 1000 F
Ry = 10 kS
[Problema 1| P~ 4Qkﬁ1&
- = L4
R'l B R'\ E +\ P\%
T g T
) 2C4
\Jio__-_A CT NS ' & ___-_—_OVO
Ri -
Ci %2 C1 %RL
i) - g e
D %ﬁa
a) Exprerion de la terwt dn eh j/uu\uon ol 1
Vo en oS nodes G, C, E
Vg = ak: Vo b) Nockes valides paa
Rz+ Rz Plantecu’ don ecuacione) -
B3 B D, E u &
Ve = Ve Rz+Rz2 ) ?U\;_Mm o la eatrada (V1)
Ve = Vo

: e (o8
il o la saluds (\e) n‘abmh
da un AO (wm"cﬂF)

' 2.2 o3
¢) Se obtiene Ve(s) F A+ RTGTs
\L(S') 1+ Ll RIP\Z Cr s & R12C232
Rz+ H3
ct) Expreaio?m oUlj.o
I
lR1zC'2 82} = {Ué-b]z — We = .

¢2) Exprendn de Q

Rs Rz Sl e <BC 2 = Pu's u-&?l—
4 Rz+RgC'S [Udb] 11 RZ+R3
l \ g = R+ R3
Q: _— = = —_—
2o u?\&zzﬂ’\a L R,

¢3) Exprenion ch&oumocx @ pandade panre  Ax
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d) en:;,;\ifx en cuml:a. ol vador do Les com,aenmta/; cal cular
d,o = —.__————- |

d2) B _

R4Rs Sk = A6
T{T} l-{'lf)uk

Ganonticn o B"’

|+ (RaCo 8D - e ]
poe 82 e
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\ 2
d3) Noker numinico de ¢ree corle njerior da
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b=tk N/

Jes = %2 fs g LA
B= Acs—g 3

Bjes = 45 - ¢
| fet-Bja-fpt=o do7 T T
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JCS = 224u'3 Wi

fci = Jo -8 = T12'3 He
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Ri co .
Qe O peo la reolichentacéa mgo.b\rc\, (1+AvB) ~ 1000
- redute Ro da 1003 o O'1J% echoy normalmente
- oamanta R de 200k o 300M .S clmpro_uabu/}
el ejecho da =#Av en darpreciable L
EEW Wy

Yi—-Nn - \Vn - No
e —

LVo = (\J \ln)ﬂv = \Jn = \..Ilf:q_uv
MUASAS L Ec_u_O.cLo.r\

suati tuyends e mmemn.bo. gua la re.npu.mh

m_,uﬂ corconoe o lo idaal s Av >> 4+R‘

YTeN)\d"n de O))set Vzof
1 ldeal Rearl o

Ne
Vsok
8 . Nzo Y
— V V.

0——-;;!;/_1- _/j_“m s —J{_\m >

eJecto en el invesocs:

. Rs Ra
Vi o—aw = No = [—%]\/; [1+ ]V:ro
v i €n eommo LI Juare L
-+ {MT\PU r\i;-:; |.mefdg‘2f‘m
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| Corrientes de Polamzacion Te)

En el invesor 2

Vi o AW—1— WY
Rz

Ry IaL- -
L

& CoMm PE{"\/)CLCLD 0

V) C""Wr'
Tsg L
‘-4

Re

Rz

)

Para. arular el estor
lan oos entrecdan del
RO deben ver lou

\f:
+IB %Vo:"—gi\!i-l—@
; Reror; -
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suponiendo Te sea oo Msmo. en (0
PoLns enhm
\ ' LV?-VI\'_-"-—IBRB/
"Nq=(~TaRb) _ (- IaRb)~\Vo
Ri 5 R: +IB
= VNeo = [“&]V + |R [1 RL"'L‘I'"'L
R1 ; o ik (Rz R,” IB
L Y‘_._ *

si Rb= Ri/R = Ermoc =0

[o en v recudad Ig,i ¢ Igz | = E‘-ﬂ;r qa O

MmoOMo. Fen Lo%enciq

WEN CONTINUA

si se onaliza el cirewito cDm,pwooLo

wn erfor Pwo

R P

Ervor =

"+ Rp | Izs|

llt.

IIb = IB';

IBz
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SRS

nNoTR: ne pueds hotes
_MN&
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hac.m\os Ie,
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q,u.L pe.rm.lh
02 AO

o) Is inhoducs error «+ eslocar Ra =R en pakite. +

b) Condernader no Penwtn Ig, no hﬂ:‘j ceal ranracw
ds waknuo — s Jundiona = 2 sakwm (Dm"\*"’

ir

c) Realptendio
.1 =
\f 3
\ o_._m—
Ra

3

Vi,

|__.

--o\lo

tolocor Rb en
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= Hv\rd__ 4= B“'me |
erro \;H " B

© = CMRR

:IRVVOL t B'E Av Vem
@v_’li. CMRR = %
c

s cvidodo: nasotros
E D V “0300-1'0«:\\&5 wn CMRR
en Ci 165

ILaLnlnitu.;‘:_{_or\ — : :
E“ﬁ_,'{“"&é/_,\go Real - Rerpuumta en Frecuenaa
Av(dB) en tods punto de \o GodFQA (enla pendiente)
N sin rjo.l.im Quaal) A- = ckgl = (fT
H\f R &
325 et e zlardn)e{'ml_
cealion Y& Aude = Ayl = & {&r?éﬁ'ﬁ )
A) R A=A =Od®
| \ ercala |
1= adb ‘- = —> § (legan tmuca)
j" ge é‘r
lo relicnentocidn aumento. andao ds bondo a costa. de
redurdir v ganoaaon. (1+ Ay ) R g it
Si en uha Ucacion qMJUQmos ) ._
MBS 41> 4-R
~Jrec orte o ; W A
o Mo

| Unign de ekapon
Si un A0 no Waga o uwna deteminada aplicacion (Po, fo por tenas
d’r ba_jo," se ’Fu_g__d\_a_;\ o~odar QLQPM poso. gue cadoa. RO Fegfkl_f?./&
manes Ao, y Perfe coiga dantro de A f=de=}r

Problema. j ol oRradir ekapan Ne reduce o drec du corte total

\-éo-[-: 4.0'—1121/&_1 para MQ’:CLPO&/I e

- do @de A0

Prodimients . GQuesemot  Bot y 4o Lije ;
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1
— L

[SLEW-RATE)

Maxia. pendiente de d\ro
do senal dl saly CLQ

el slaw ke Nos thCU‘&

Fu-i.d.l dus boronas
la senall

{“CJ'-E=

3%

tonro loo amPUH.LcL oo loo = :
dreumua_ d&ﬁ = Asen w
De hedno, lapendiex\‘ud.n_msemm e Hu)u;smt
4 7 essmw’)oud.rﬂg
ANe S
‘Lou: nax =LA = SR
erhpLo A Nemax
Ay=-10 it o
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e dintomion per sloww- ok enkmia n
Ninwvoidal{ SotHr (compeobar Av- 4 <4 vV
a la sokidos  WoCk) = Ao sen(2m-50k- £)

E\Joa')' . A.2m.50k & 0510
Ao < 1'59
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TEMA 4. 2

AMPLIF. DIFERENCIAL Y DE INSTRUM.

Amplijicador Dijerencial

Analn . Cane ldeal

inp edancio de enbrada

. By .
~ Poro. ajuntes gonoaua ko GueL v

ar >leceninb

V R1 62 O »
1o N\ L’\J\t\ (1) 13,:11“—\&‘;2“0
e (Va4 ~Nx)R:2 =(vx ~\o)Ri
> o Vo (Vi Rz + VaRy = V:tlfR1+-Rz) !
V2- V= o Ve = (V= W5 oo+ V1
(3) 22X _ Ne—=0O 2= Nem Vo 4fe
Vo OAW’%— A = s
Aa q (N2 -Vx)Ry = Vx R3 wEvAvRR
VeRy = Nx (RstRu)
ean(): V i Ri + Ke T T Ru | v -
1Rz + Vo Ry = V2 R___3+Rq Ru . Vx = V2 RT-&R:;] tension
o= vy [ fe ) e
i R1  Ra+Ry R1
‘méhodo I pie— —— .f
Ne= V» A, - V4 Ay | Méfedo T
. Ac hoses
a. fosotms not interenoe deo Ll erma | Pm?n:\lz:\!c
Vo = B[ Vi=Ve) + ﬂc[“_«i_v_z} 3 S0ReT e
' 2 . Pasa Ad \\%.iﬂf
l%M_CLLﬂJ\CLO coelicienten de Vi y Ve N= 11&//2
Nz = 2
{‘q?—: H"L*ﬂ:f} garpedor 3
+ | —
Ay = B4 - % |
2Ad = Pz+ A o= A2-Bal| |
+ A E
Ad = Fh?_ 2
Puro.thbha.\ujq Ac ; s se cumple %:R—i %ﬂc;‘o"}CMRR:m
Caso tfpichd
Ry = R3 & R4 R sin Sygne Mg
R2 = Ry l
_82
N+ Ve = is— (\!?-"V“)
- R4
R Pcch
Vz 1 e c—— S ————
R~ Zid = 2R,
|__ ZO = O
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V4 + V-
Ven = =
B2
M Ve = V2
3 Ry + Rz
R
@y N = s V*>§1—;Rz+ /4
Voo = VN7 (V2 +V4) Ry + Vo Ry
coN — N —
= 2(Ry +R2)

Veamos cual sem el eror de modo comun en Vo tend endo
en cuento el eror de meds comuin dad AO :
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:nun = q\,[\{ V +CMRR

= =Av|Vp-V
Vi Ra 0 _% v[vp n)
N S
O N g w— 1 -
b s R Nem
Vz Fu‘\/cM-RR ) \[F == Vz_ Ry +R1 + C—_—MRR
—WN YW ,
Ry Rz = @ Vo= (Ve-VOEL + V.
ol o podes iguodos Ne = :
(er jubamunts ek oo de W/CM"—R) (2) \\fo = Ay (VF_ Vn)
U.hu &W LAD tm ECLLDLLLO/\ ;

(0 Dfa) en (3) 2 cbbienn -

- Re oA (Vg
NG g [(VZ‘“’)‘%W{——Z /
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—
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de unstrumentacion)

“) Va-Ni_ Vi-V2

R R i | ll
° i ! tenol
Gy EENa NNy g 2 "-R—(\h—\fz)*'\'z ' |
Rs R Ro | J
- | B s
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1% ekapor 2% e po
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‘ 2R Bﬁ] 4
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% Ae. = Ad..
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Ad cke Y Hje (eLde) amp U] DUJ)
Aoy
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Recuwda - CMRR en AO
Vo = Ad(VF-\) +ﬂc("+;f“*)

= E_NF ST BEAVAT
= AV \I)+CMRR £

f Vo = RAd [(v*- Vw2t (V"_;!")]

I

CMRR en ampW). difeencal
Vo = A4 [(va-v) + = (V++Vﬁ)]

CMRR 2

donde RAd i ch(ﬁ——%
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)i . o = PNz - AiV4
. haws oaolnrn ’
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. rayodo IT, i Cb‘ﬂ Lo \"“
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RAc = HZ" 91
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ML) lPrbblemch]
a) Hallos Re y Rs pvA gue Ay = \IVO“V = 60dB

en CMRR {0 may alke pasible. Dokos @ Ri = 43JL
Rq: 3{{2‘*’\—0—

Ve

—

—JVV\/—_I_ GOdJE:’ZgaLOS Av

Av = “03

SoJoemnas MEMORIZAR

b Vo ol _@_Li 2R,
l"' v T A llt '@r]]= 1000
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voudad,, Y pmwe ekapa tedo (a garando

._2_:.:‘___) Rg:ﬂq:E’Zka_D.:

1+%’f3=1ooc> -5 Reen il 23" 5l
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| Tuno 14 [

92
enweds -~ F-:f

L b
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+15 =AM~
Ka‘zg\
Na(IG)=2'5v
| tensien erbable
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A =100 ke S :
. = 625 mV¥Y
R, = 10 kS Np(0°C)
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T £h 1 DADO/ @
vo = B2 Yovaw) | UBBPOl
(VR-\p) 2
nacenitamos  Vp = Vp(T)

, -3
a VD=—2-10‘5T+ 6'625- 1O
625mVIN Zn,
C
: 3 T*C)

<
Vo = [1+ 20“](\13 06251040 002 T)

k) Valor de B3 posa gue Ve Jare 10 mV/°C

T = 1+ oooz=1o-1o‘3

) = 85

) Valer de Ra poa gue a o°C, Ve=0O
a 0°C = Vo= [1+4)(Vg-0 '625)

RL = | 25
Vg =V - 25 2k - o'6
: P ch.+-R\o 50k
Qb = 12'5kJL
Ra = 37'5kJL
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| = 500 (e - \V8)

_ Pasn. OAZ (Va=o, N8 =VIe)
Ve = XV

— Pora. 0A3 § en supeposicon se
rrados oo la 2% elopa eatoan amcma(mu.lmhd_omf )
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. ofjset dal AO! o 0-Vio_ vm T
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