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At 100 MHz, the datasheet for a distortionless transmission line gives R = 16
Q/km, C = 56 nF/km, and L = 0.46 mH/km. Calculate the: a) conductance G per-
unit-length, b) attenuation constant o (Np/m & dB/m), phase constant f, &
propagation constant vy, ¢) characteristic impedance Zo, and d) phase velocity u &
wavelength A.

R=16 Q/km=0.016 2/m, C =56 nF/km =56 pF/m, and L = 0.46 mH/km =
0.46 uH/m.

a) Per (11.22) RIL=G/C = G= CR/L=56x10"2(0.016)/0.46 x 10
= G =1.9478 x 10 S/m = 1.9478 uS/m

b) Per (11.23a) @ =RG =4/[0.016]1.947826+10°
— a=0.00017654 Np/m

a (dB/m) = o (Np/m) (8.686 dB/Np) = a=0.0015334 dB/m

Per (11.23a) 8 = wvLC =27100410°/ [0.46+10°] 56107
—  B=3.188987 rad/m

Per (11.11), the propagation constantis y =a + jf
= y=0.00017654 +;j 3.188987 1/m

OR
¥ ={J(R+ joL)(G+ jaC)

= J10.016+ j(277100:10°)0.46+10°][1.9478-107° + j(27100-10°)56107]
= y=0.00017654 + j 3.188987 1/m

-6
¢) Per (11.23b), Z, \f 05261(1)012 = Z0=90.633Q

d) Per (11.23c¢), u = — 1 =1.970276 x 10° m/s
JLC \/0.46-10‘6(56-10‘12)

A=u/f=1.970276 x 103/ 100 x 10° = u=1.970276 m




