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PHYSICAL SIGNIFICANCE OF TRANSMISSION LINE (or) INFINITE
LINE (or) THE TWO STANDARD FORM FOR INPUT IMPEDANCE
OF THE TRANSMISSION LINE TERMINATED BY AN IMPEDANCE
Zr.

Equation for the current and voltage may be written for the sending end current

'Is' of a line of length 'l is,

S
{f zds zds |e'—$ $=0

Es @ g 1/ds é Zs

ks | d
I =
The sending current equation is given by,
Is = IgcoshVZY. L + = sinhyZY.1 [Er = Ig Zg]
0

Sub Eg value in above equ,

Is = IgcoshVZY. |+ sinhyZY. |
(0]

Is = I [coshVZV. 1 + -2 sinhVZV.1| .. (1)
(0]

The sending voltage equation is given by,

Es = EgcoshVZY.l + Ij ZysinhvZY.l

[Er = Ir Zg]
— Er
[k = 5

Sub Iy value in above equ,

Es = EgcoshvZY.l + E‘;isinh\/ZY.l
R
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Es = Eg [coshvZY. 1 + ~2sinhvZY. ||
R

Since, We know that,

Propagation Constant y = VZY

Characteristic Impedance Z, = \/%

Sub y value in equ (1) and (2),
Fromequ (1),

Is=1g [cosh vyl + 2R sinh yl] ....... (3)
Zo
Fromequ (2),
Es = Er [cosh yl + -j—osinh yl] ....... (4)
R
Input Impedance Z = ? [E =1Z]
S

ER[cosh yi+ %sinh yl]
Zg = R

ZR _:
Ig [cosh yl+ZO sinh yl]

ZR
Zpcosh yl+Zp sinhyl

Zs = Zg

Zprcoshyl+ Zgsinh yl]

Zo

Zpcosh yl+/Zgsinh yl Z
ZS - ZR [ R Y (0] Y [0)

Zpcosh yl+ Zpsinh yl

Zocosh yl+Zp sinh yl

Zr Zocosh yl+Zg sinh yl

This is the first standard form of input impedance of the transmission line.

ef+ef

Cosh@ =

ef—_ 0

Sinh@ =

Sub the above formula in equ (5),
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eYly e=vl eVl_ g=v1
G S A

ZS = ZO 2 (eyl+e—yl) 2 (eyl_e—yl)
o\m™ = )t <4r 2
7. = 2% Zr(eYl+ e YD)+ zp (V- e V)
S 2 |zZo(eY+ e Y1)+ zg(eY!— e~ Y1)
Z _ Z [ZReV1+ZRe_Vl+ZoeVl—Zoe_V1]
S 0 ZoeV1+Zoe‘Yl+ZReV1—ZRe‘Y1
7.= 7 [eyl [Zg + Zol+e Y [Zg = Zp]
$ O Levl[zg + Zpl=e~V [Zg = Zo]
[Zp - Z
Z [ZR+ZO] .-ZR+ZO
S O [z + Zol | evi_ o1t M]
IZR+Zo
Zp—Zo ]
vty e [FL Zo |
Zs = Z, | [ (6)
eyl_ e—yl ZR 20
ZR+ZO i

This is the second standard form of input impedance of the transmission line.
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