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HIGHER-ORDER POLES WOULD INTRODUCE
“RINGING” - LE. SMALL OSCILLATIONS ON
RESPONSE
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For an input step, the critical output size Vi, it be-
yond which the output becomes slew-rate limited, is

VO, expected — V;)m (1 — €XP (_1/7_))
de,maaz ‘/;m(crit) _ @z
dt i o

‘/om(crit) = 7XS.R.= ST?B

where |7 = 27TlfB , fB is the closed-loop bandwidth i.e.

e fp = f; for unity gain,

e fp = (f; for non-unity gain, where 5 is the non-
inverting amplifier feedback factor.

o V., =| A| XV, where V;,, is the size of the input
step and A is the (inverting or non-inverting) ampli-
fier gain




When the input is a step and Vi, > Vi(erin),

e initially vp changes linearly
vo(t) = SR xt Y t <t
e for ¢ > t; where t; is defined by

V;)m — VO (tl) < %m(cm’t)

the output changes back to a linear response and.

VO( ) 7 Vvom I (%m s UO(tl)) CXP _(t_tl)/T




For an input sinusoid,
non-slew-rate limited output signal vp = V,,, sin 27 ft

vo rate of change would be d”O = 2w fV,,cos2m ft

dvp )
dt /max

== 27Tf‘/;)m

maximum rate of change is at ¢t = 0, (

thus for V,,,, = Von.crie beyond which the output becomes slew-
rate limited,

27Tf‘/0m,cm't = S5.R.

‘/om(crit) ¥ gw—éf

observe that V,,, =| A | xV},, where V;,, is the size of the input
sinusoid and A is the (inverting or non-inverting) amplifier gain




Given desired V,,,, we find the maximum frequency ot
sinusoid with undistorted output:
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Full-power bandwidth (FPB): maximum frequency at which

the opamp will yield an undistorted sinusoidal output with the

largest possible amplitude. Assuming saturation at V..,
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