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Basic RC circuit
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Consider a capacitor initially charged to V,, and connected to a
resistor Kirchoff Voltage Law (Loop Law): V,+V_=0or V,=-V,
The same current runs through each element:i. =i..
Using voltage laws for the capacitor and resistor give us
V.=1/Cq.
V. =Ri,
and the relation between charge and current, q_.' =i_, together
with the voltage and current relations, we can obtain a
differential equation of motion
qc' =" (l/RC) q.
To see it in terms of current, take its time derivative:
ic' = (l/RC) ic
Or in terms of voltage, using
Vc' =" (1/RC) Vc
All of these equations of motion have an easy solution, e.g.
Vc — VO e -t /RC



Charging time response s

Transient Period Period
Vs - -
09%s F————————(——(————— __= I
|
Ve

— v |
T = RC & l
£ . Capacitor Charging I
E | Voltage I
5 05Vs | |
_ —t/T 3 : '
Veharge(t) = Vo(1 —e | :
[ |
[ I
[ I

! . : t —

0 17 2T 3T 4T 5T 6T Time,t
Vs 0.7T Time Constant, (T)
R
— —t/T 5
lescharge (t) - VO e 3 o Capacitor Charging
£ Current
&
“““ ———— S, —
0 T 2T 3T 4T 5T 6T Time,t

Time Constant, (T)



Inverting operational amplifier

The principle of operation is that the voltage difference at the +
and — inputs will be maintained at zero and no current flows into
the input terminals. If the + input is grounded then the — input
must satisfy V = 0. The currents through the two resistors must be
equal and opposite. Ohm’s law gives:

Vout  —iRy

Vi, iRy
The minus sign on the output voltage gives rise to the name
“inverting”. The gain in signal is:
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