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Capacitor Charging – Initial Values
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Initial Values

(Example)   a) Find  Vc(t)  &  ic(t)   for t > 0
b) Sketch Vc(t)  &  ic(t)

Vc(t) = 2V
@ t = 0 - (Initial Charge)

Find  VTH &  RTH for t > 0:
R2

1.5kΩ +
4mA R1 6.8kΩ VTH = (4mA)(6.8kΩ) = 27.2V

-
RTH = R1 + R2 = 8.3kΩ

R2 t=0 ic(t)

+
4mA R1 6.8kΩ                          C1 Vc(t)

2.2µF         -

1.5kΩ

What’s our first step??
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∴ We have:

RTH ic(t)

8.3kΩ +
VTH 27.2V             C1 Vc(t)

2.2µF          -

@ t = 0 : VC = 2V
τ = (RTH)(C1) = 18.26ms

Given

@ t = 0 + : ic(t) = icmax = = =  3.036 mA

∴ ic(t) = 3.036 x 10-3 e- t / τ A,  t > 0
τ = 18.26ms
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If there was no initial charge on C1:

→ From 0V to VTH over time

Final
value

Transient 
period

VC

t = 0 :     0      (Initial)
t = ∞ :   VTH (Final)

With:
General charge eq.

VTH 2V

Becomes:

Initial vc
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* Alternate determination of VC(t) :

RTH ic(t)

+  8.3kΩ  - +
VTH 27.2V           C1 VC(t)

2.2µF -

VTH – ic(t)RTH – Vc(t) = 0
∴ Vc(t) = VTH – ic(t)RTH

Use
KVL:

ic(t) = 3.036 x 10-3 e-t/τ

τ = 18.26 ms
&   Vc(0) = 2V

Same as:
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5τ

5τ

27.2 V

2 V

3.036 mA

t

t

(91.3 ms)

Vc(t)

ic(t)
ic(t) = 3.036 x 10-3 e- t / τ A,  t > 0

τ = 18.26ms
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R1 t = 0 iC(t)

1.2kΩ +
E 12V C1 VC(t)

R2 4.7μF -

2.2kΩ

Given: VC(0) = 4V, initial charge
(a) Find VC(t), t ≥ 0
(b) iC(t), t > 0
(c) Sketch VC(t) & iC(t)

(b)

RTH iC(t)

+ -
VTH C1 +
12 V 4.7µF VC(t)

-

3.4kΩ

RTH

Vc(0)VTH

(a)
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5τ

5τ

12 V

4 V

2.35 mA

t

t

(79.9 ms)

(79.9 ms)

∴
or

V, t ≥ 0 

Vc(t)

ic(t)


