
Zero-state impulse response of T.L.
(solve for v+ and v- when source voltage is a delta function)

convolve impulse response function above with arbitrary 
source voltage f(t) to yield general zero-state solution and
add appropriate delays to find voltage at arbitrary z:
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EXAMPLE 1:  Consider a T.L. characterized by:

> length
> tx phase speed
> one-way travel time
 > characteristic impedance 
> load (resistive)
> internal (Thevenin) resistance

> source (input) voltage: 

l = 2400 m

vp = c = 3 × 10
8

m/s

Z0 = 50 Ω

RL = 100 Ω

Rs = 0 Ω

f(t) = 2 rect(
t − 3/2

1 µs
) + rect(

t − 1/2

1 µs
) V

T = l/vp = 8 µs



injection and reflection:
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....so, v+ is not scaled initially 
relative to f(t)

reflection at the load end scales v- 
by a factor of 1/3 relative to v+

reflection at the source end flips 
the sign of v+ relative to v-. 
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in this example:
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voltage waveform:

vs. current waveform:

EXAMPLE 1:



? what is voltage waveform at: 
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? what is voltage waveform at: t = 11 µs (n = 0)
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