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RF Inductors – Examples SMT and PCB
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Induced Voltage
 Recall:

 A current carrying conductor produces a magnetic 
field

 This field (strength) is linearly related to the current 
(amplitude) that created it

 A changing magnetic field can induce a voltage 
in a neighboring circuit. This voltage is 
proportional to the time rate of change of the 
current producing the field.

Constant of proportionality
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Example
 Find VL(t) for L = 4mH and the current waveform shown 

below  

iL (mA)

t (ms)
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VL (mV)

t (ms)

iL (mA)

t (ms)

Example – Resulting Vl(t)
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ICP

Given L = 200mH, find VL(t) for each region (1, 2, 3 and 4)
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t = 0 R1
iL(t)

+     VR(t)     - +
+

E1 L1 VL(t)

-

R-L Transients – What do we know?

We can’t change the current through an inductor instantaneously
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R-L Transients - Qualitatively
t = 0-

t = 0+

iL(0-) = 0A, no initial current

iL(0+) = 0A
Therefore, L1 acts like an open circuit at t = 0+

and VL(0+) = E1
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R1
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+     VR(t)     - +
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-

R-L Transients - Qualitatively
t = ∞

L1 acts like a short 
circuit at t = ∞
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R-L Transients – Qualitative Summary

iL(0+) = 0A and VL(0+) = E1

E1

Switch 
closed

t0 >5 tau

VL(t)

Transient phase Steady-state
phase

E1/R1

Switch 
closed

t0 >5 tau

IL(t)

Transient phase Steady-state
phase
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R1
iL(t)

+     VR(t)     - +
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E1 L1 VL(t)
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R-L Transients – Transient Phase: iL(t)
0 < t < 5τ

E1/R1

Switch 
closed

t0 >5 tau

IL(t)

Transient phase Steady-state
phase

1

1



Electrical Engineering Technology

iL
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R-L Transients – Transient Phase: iL(t)
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R-L Transients – Transient Phase: VL(t)
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R-L Transients – Transient Phase: VL(t)
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