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¥ Respuesta dintmica
¥ Ancho de banda
¥ Slew-rate
¥ Estabilidad
¥ Mirgenes de magnitud y fasg
¥ Antlisis de estabilidad

¥ Compensaci—n




Respuesta dinfmica

¥ Amplibcadores con GBP constante
¥ Ancho de banda

¥ Usar" del sin inversi—n para ambas
conbguraciones

¥ fz= " If 4 para cada etapa (con o sin
Inversi—n)

¥ganancia d.c depende de la conbguras




Respuesta dinfmica

¥ Ancho de banda dr etapas

fBW :!f!. 21/n! 1

N = numero de etapas

" = factor de retroalimentaci—n de cada una de
lasn etapas sin inversi—n

few = ancho de banda del amplibcador




Respuestaintmica

Escal—n

v(t) = Vi (1! exp! t/!)
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full-power bandwidthfmax para\h igual al P.S.




Estabilidad

| Tlee = |alae! |V |8
I T = lal 11/

Niquist: la estabilidad del amplibPcador con
retroalimentaci—n puede determinarse dé la

GM = ! | T(f w0) |
l'm = 180+ ! T(jf ogB)




¥Capitu|o 6: AmpliPcadores con GBP
constante
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Capitulo 8: tanto el opamp como la red de
retroalimentaci—n pueden tener polos que redusen
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Gribcamente el margen de fase puede calcularse ¢
ROC=1,! 1 4, l =1 TI" 45# ROC
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SCRS+1
SC(R+ Rg)+1

Polo de! se muevedéy=1/2"RC al 2' C(R+Ryg).
Se introduce un cero en/2" RgC.

Para que el movimiento del polo sea insignibcante,
cojaRs << R .




Carga capacitiva
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0dB
Debido a la simetrial,

[aGf) |= T+ 5

Con esta ecuacion determine f, y en-

tonces escoja .
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Capacitancia de entrada paras’tica C

(Stray input capacitance)

C
|
R, N Cr se a—ade para
VWA W' compensar
VIN G) C,—— >_”_o Vout
T !
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Ro! UsCt _ Ry R." 1sC, # 1sC,
Ry + 1/sC SCiRy +1
Z, R, " 1/SCf # ]./SCf
'Zl_|_z2" V!, # 1+C,/Cx
' 1+ Re 1+ it para afadir un polo e
Ry 1+ jf/f 1 S0 f. = fy
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172" (R1 " Ro)(Ch + Ct)

a(jf o) ! fp= —2 = f,




Compensation Technigues

Basics

Compensation by pole-addition (dominant pole compensation)

Compensation by pole-shifting

(shunt-capacitance compensation)

Pole-zero compensation
(move Prst pole to lower frequency and
cancelation of second pole)




Reducing T Rc reduce laT no afecta laal

R
_<f_—\/\/\f J\;\/

BI\
L
Assuming rgq="! and rg =0, FrancoOs ! becomes
£:1+ —R2 =1+ R2+ R2
! R1|IRc R1  Rc

We need to move %to a(fo), where f» is the frequency of the second

pole. Since the phase is 135 at this frequency, this would yield a
phase margin "m =45 .




Notice that this is equivalent to increasing the closed-loop gain. The
problem with this is that then the d.c. gain is increased and therefore
the e! ect of the o ! sets is greater. To reduce this problem, use the

following input-lag circuit:
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Ri! Re+ -~ =R, +SCtcRe
sCc 1+ SCC(RC + R]_)
Z1 - R 1+ sC:Rc¢
Ro+Z;  "Rz+ sCc(Re + R1)Rz + Ry + SCcRe Ry
R, 1+ sCcRc¢

R1+ Ry 1+ sCc(RcR2+ RiR2+ RcR1)/(R1 + R»)
R4 1+ sCcRc
Ri+ Rz 1+ sCc(R1! Rz + Re)
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a(jf)
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T, T, T
=f /10

¥ bndfy, from a(jf ) and the desired!
¥ use magnitude ofa(jf x) to bnd Rc¢

¥ selectCc so that f, is at least one decade belovf,




