Unit 44 Differentiator Circuit
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e T he output from a differentiator circuit
IS given by:

dVin
dt

Vout — —CR]C

e The output voltage is the time rate of
change of the input voltage signal.
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Charge on the capacitor is
Q=Cx(V;,—0)=CxV,
Input current is time rate of change of charge

d dV;
Ii = —Q — gl
dt dt

Which also flows in feedback resistor, Rf,

0— Vout _ Vout

I, =1, = = —
m f Rf Rf
Which gives equation for differentiators:—
dV:
Vout = _CRf L

dt
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Function generator, FG, gives output trian-
gular waveform of frequency 1kHz and am-
plitude 10mV
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-10mV L
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Output

Ims 2ms

-0.4v

CR=0.01uF x 1MS2 = 10~ ?seconds

Period of waveform T = % = ﬁ = 1ms

The input waveform goes from £10mV to
F10mV in 0.5ms and therefore the rate of

change of the input signal is

dv; 1 (=1
;/zn OmV — (=10mV) _  , V.

0.5 x 10— 3sec sec

V
Vout = 410 %sec x 40— = +0.4V

SEC
Note sign of output and alignment.
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Calculate the output voltage waveform for
an input triangular waveform of frequency
250Hz and of amplitude 30mV.
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