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Voltage Wave _

V(2) =V, e +V e =V (e +Te”) =V, e 7" (1+T(z)) (general form)

V(z2) =V e P2 1v el v (e P 4 relft) =V e P2 (1+T(z)) (for lossless lines)
Current Wave
I(z)=1ge7" +1,e”" =VL(e‘yZ

~Te’)="e7*(L-T(z)) (general form)

~Trelfty ="

1(2)=1e 1P 1| el = (e 152 2e 7 (1-T(z2)) (for loesslesse line)

Wavelength

A= "f—” where up is the propagation velocity; B = 27" and u, = —
Propagation Constant

y=a+jB =R +jol)(G + jwC) (general form)
Y=jB=jwVL'C, a=0

(for lossless lines)
Characteristic Impedance

Z, = Vo __ Vo M Z,= L, =Zg (for loesslesseline)
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(For lossless or low-loss lines)
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Total Wave Impedance at location z: Z()=L@) _, 1+T(@)

1(z) °1-T(2)
Reflection Coefficient
['(z) = 2e%Y? =Te?? (General form) Normalized
I'(z) = Feﬂl’z (For lossless lines) impedance
Reflection from load: =T, L P Rt 2 _| e 7, = Z
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. Z —-Z
Reflection from generator: © =—% —°
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Input Impedance (z =-1) Zi, = Z,,1 -~ I;, =Te “Y' = |I|e/rY
—lin

For lossless lines: Ty, = Fe /28l = |1|e~/(2B1-6r)

Input impedance of a lossless transmission line of length d with load Z,,
Z, + jZ,tan Bd z, + jtanpd
Zin=2, 7 - =2, -
o+ JZ tanpd 1+ jz tanpd




Forward wave amplitude:

Vi =V, Zin | 1 — =V, Zin__ © (General form)
Zg+ZIn e’ yTe™ 7 Zg+Zm 1+T,
~ Z: 1 .
Vg =V n . : For lossless lines
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Magnitude of voltage:
(Lossless T-line)
Standing Wave Ratio:
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S=SWR=

Average Power:
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Pav(z)=%iRe{\7 )T (2)}= rv(zz)\ Re{——};

Low-Loss lines (G'~0 and R'<< @wL"):
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Transient Response:
Ry =0
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Impedance Matching (Smith Chart):
1+T 1 1-T
Z = AT Yy=—= I I, =Te ™
1-T, z, 14T,

Goal: Tin=0, zin=1(yin=1)

Short-circuited: Zin= jZotanAl, or zin= jtanpl
Open-circuited: Zin = -jZocotAl, or zin = -jcot/l

V()| = IVEI[1 + IT|? + 2|T| cos(2Bd — 6,)]*
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For lossless line: P,, ="~ (1-[T]")
27,

For distortionless line: G'/C' = R'/L'
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