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Figure 2-18.
Discharge Curve

the resistor, it begins to discharge through the resistor at

an exponential rate. Discharge occurs as shown by the curve,
figure 2-18. At the end of five time constant intervals of
discharge the voltage actoss the capacitor is approximately
zero.

Comparing the illustrations showing the charge and
discharge, it is evident that the curves ar e identical in
shape, but that one is the reverse of the other. That is,
while it takes one time constant interval to reach 63,2% of
the applied voltage (or charge) with 36.8% to go, conversely,
it also takes one time constant interval to reach 3.8% of
the initial capacitor voltage (63.2% discharge), The ver-
tical portion of each illustration represents the amount of
voltage, current, or capacitor charge in percent,

A time constant interval may be considered short
when the RC product is equal to, or less than, 1/10 of the
period of the applied wltage. ikewise, a time constant
may be considered long when the R product is equel to,
or greater than, ten times the period of the applied (pulse)
voltage.

Short time constant circuits @e employed in dif-
ferentiating circuits which change a square wave into
positive and negative pips. Conversely, long time constant
circuits are use to reproduce a squcze wave with fidelity,
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Figure 2-19.
Woveshaping Effects of RC Circuits
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of to integrate (sum up) a series of pulses and change
them into a single sawtooth, rectangular, or square wave,
The fiqure below briefly illustrates the signal-shaping
effects of long and short time constant circuits. For o
complete discussion of the waveshaping effect of the R-C
circuit, refer to Section 17 of this technical manual.

Time constants are sometimes used in audio coupling
networks to define the low-frequency response. For example,
the frequency at which the response of a single resistance-
coupled stage falls 3 db (theoretical cutoif frequency) is:

fo=
wRC

Therefore, if the time constant of ¢ netwerk is 3000
mictoseconds, the low-frequency response limit of the network
is found as follows:

to =

273000x 10+

Time constant is also related to frequency by the farmula

el
F= TC

where F is in cycles per second, and TC is in seconds.
Thus a time constant of .01 second corresponds to a fre-
quency of 100 cycles per second. Since TC equals R times
C, this time constant could be produced by a 0.01-uf capa-
citor and a l-megohm resistor {or 0.1 uf and 100K,

R-C circuits are also ysed as decoupling networks,
feedback networks, and high-and low-pass filters. Figure
2-20 shows a few basic R-C circuit arrangements which
illustrate possible combinations.
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Figure 2-20.
R-C Circuits

Part A of fiqure 2-20 illustrates atypical low-poss
filter arrangement, where the low frequencies are passed
without attenuation, but the higher frequencies are atten-
vated. Input and output relationships cre shown by the
formula, and for a specific time constont vary directly as
the capacitive reactance, Part B shows a typical high-pass
circuit which pesses the higher frequencies and attenuates
the low frequencies. Here the attenuction increases with a
decrease of frequency, with greater output for the higher
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