EE331—EAMPLE #6: TL INPUT IMPEDANCE

The input impedance of a ling;,, can be generalized to be the “input” impedance of a line logki
toward the load measured anywhere along the line.

;- Vi(2) Z1, — Zytanh(vz)
7 = =7 1
T I(2) 0 (ZO — Zp, tanh(vyz) @
wherez is a negative value (since the load is:at 0). For a lossless line this becomes:
, Vilz) Zy, — jZytan(fz)
Zin = L(z) Zo (ZO — jZp tan(Bz2) @
(Why?) For a lossless line of lengtim, the input impedance at the generator is:
‘/s(_l> ZL + jZ() tan(ﬁl)
Zin = =7 - 3
(- <20+ i Zy tan(pl) ®)

(a) Why is there a sign change between Egs. (2) and (3)? (bgtamy magical happens to the input
impedance whehis a multiple of\/2—i.e., a multiple of half a wavelength. What does it become?

(a) There’s a sign change becatise(3z) is an odd function:

B sin(fz) B sin(—/1) B — sin(p1) ~
tan(fz) = cos(Bz)  cos(—pBl)  cos(Bl) tan(5l)

(b) Forl:nQ—)\,nzl, 2,3,...

2T nA
Ol = U nmw
and so ()
sin(nm
tan(fl) = tan(nm) = con(nn) 0
Thus, p
+0
T = Zo (2L )
° (Zo +0
or
Zin = ZL

for [ = multiples ofA\/2! In words, when the length of a transmission line is a mudtipl half
a wavelength, the input impedance is equal to the load immpedaCool, eh?



