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® Respuesta dinamica
® Ancho de banda
® Slew-rate
® Estabilidad
® Mairgenes de magnitud y fase @,
® Analisis de estabilidad

® Compensacion




Respuesta dinamica

® Amplificadores con GBP constante
® Ancho de banda

® Usar B del sin inversion para ambas
configuraciones

® fz= Bxfr para cada etapa (con o sin
inversion)

® ganancia d.c depende de la configuracion




Respuesta dinamica

® Ancho de banda de n etapas

few = Bf-V21/n — 1

n = numero de etapas

[3 = factor de retroalimentacion de cada una de
las n etapas sin inversion

few = ancho de banda del amplificador




Respuesta dinamica

Escalon

v(t) =V, (1 —exp —t/7)
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full-power bandwidth = fnax paraVm igual al PS.




Estabilidad

T lap = |alap —|1/8|aB
/T = Ja—2/1)3

Niquist: la estabilidad del amplificador con
retroalimentacion puede determinarse de la T

GM = —|T(jf180°) |
G = 180+ ZLT(j foan)




® Capitulo 6: Amplificadores con GBP
constante

gain (dB)

1 polo dominante incondicionalmente

estable con $=90°
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Capitulo 8: tanto el opamp como la red de
retroalimentacion pueden tener polos que reducen ®m
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Graficamente el margen de fase puede calcularse de:
ROC = A, — Ay g ¢ = /T ~ —4.5 x ROC




Normalized Normalized
freq. response (dB) ; step response (V)
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" R+ Rg+1/sC
sCRg + 1

sC(R+ Rg) +1

Polo de (3 se mueve de fy = 1/2nRC a 1/2nC(R+ Rg).

Se introduce un cero en 1/27RgC'.

Para que el movimiento del polo sea insignificante, es-
coja Rg << R.




Carga capacitiva
A R R,
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Compensacion feedback-lead In = 5w,
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1/B,

0dB
Debido a la simetria,

[alife) =41+ 5>

Con esta ecuacion determine f, y en-
tonces escoja
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Capacitancia de entrada parasitica C,

(Stray input capacitance)

G
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N NS Ct se anade para
W Nlé{‘—" compensar
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Ry +1/sC, sC,R;+1 Para f = 0o
Ry x1/sCy R Ry || 1/sC, ~1/sC,
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Zy + Zo 1/B ~14+C,/Cy
(1 X R2> L+34f/f para anadir un polo en a,
Ri) 1+jf/fp 1 _Gf = f.
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Compensation Techniques

Basics

Compensation by pole-addition (dominant pole compensation)

Compensation by pole-shifting
(shunt-capacitance compensation)

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




Reducing T Rc reduce la T no afecta la Aideal
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Assuming r; = co and rp = 0, Franco’s 3 becomes
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We need to move %to a(f>), where f5 is the frequency of the second

pole. Since the phase is 135°at this frequency, this would vyield a
phase margin ¢,, = 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 effect of the offsets is greater. To reduce this problem, use the

following input-lag circuit:
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1 1+ sCeR
R || (Rc+—)=R1 Sk

sCo 1+ SCC(RC + Rl)
Z1 R 1+ SCcRC
Ro+Z1  'Ro+sCo(Rc+ R1)Rs + Ri + sCoRe Ry
R, 1+ sCcRe

Rl —+ R2 1 —+ 800(ROR2 + RlRQ + Rch)/(Rl + RQ)
R4 1‘|‘SCCRC
Ri+ Ro 1+ SCC(Rl || Ry + Rc)
<1+&> " 1‘|‘].f/fp
Rl 1+]f/fz
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QWCC(Rl H Ry + Rc)

R\ _ f

R2 R1HR2
14+ —= 1
(+Rl)x(+ Rc )




a(jf)

1/B.

1/B

T, T T
=£./10

e find f,. from a(jf) and the desired ¢,
e use magnitude of a(jf,) to find R¢

e sclect Cc so that f, is at least one decade below f,




