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If V, ispositivewhen i, =0, then —t>0.
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Problem 7.2

In al what follows: the subscript d correspond to the dielectric dab; the subscript w
correspond to the conductor wire.

a) The magnitude of the E-field for the parallel plate transmission lineis:
Vv 1" 10°

E=—P Vmax = ( . )
d, 1" 10

(0.1 10°°%) =10V

b) Thedieectricisnot lossy, hence h :\/En isreal. We know that Z, = hv(il/d wherein
e

this problem we have that m=m, and e = 4e, . Substituting this into the above
_(377)(0.17 10°°)
2(0.4° 10°°)

relationships we find that | Z,, = 47.125W

c) Theresistance of thewirestripis R = LA . The resistance of the ground path of the
S

circuit is taken to be zero; the reason being that when A ,,,, ® ¥ P R, =0.We
can calculate the length from setting |R |5 Z, P ¢ =|Z,|sd, W = 75.4mm
d) For f =10GHz the wavelength of the EM waveisl _c__ 1 =15 10°m. Thus
N

aquarter wavelengthis | /4 =3.75mm.
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f) Answersthat might concern me ...

We ignored fringing effects. The |atter might decrease V,, . It is conceivable

that we can have circuits operating near £10V (for instance the RS232 12V
seriad comminucation bus in a computer). We surely don’t want dielectric
breakdown of the material.

The length of the wire for which its resistance becomes comparable to the
characteristic impedance of the lineis short. It is not hard to imagine that
printed circuit board will have wiresin excess of this length. When that is the
case the |I°R losses might be significant.

The calculated quarter wavelength is comparable to the physical dimension of
aprinted circuit board. Thusit is not unreasonable to doubt the validity of
lumped parameter approximation of circuit parameters.

Problem 7.3

a)




V(t)® 5Vast® ¥ . Therefore, the flip flop never switches.
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V(t® ¥) = V, =5V
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If the TEM lineimpedance Z, = Z, then G =0 (no reflections). Since Z, =7,
V,=5V. Therefore, with Z, = Z, we have aforward traveling wave of

magnitude 5V. Therefore, the flip flop switches when this wave reaches z = 5¢cm
at= 333 10"s.



