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1.4 INPUT AND TRANSFER IMPEDANCE:
INPUT IMPEDANCE:

The input impedance of a transmission line is given by,
Zrcosh yl+ Zgsinh yl ]

Zin=Zs= Zo|
in S 0 Zocosh yl+Zg sinh yl

1+ Zpsinh vyl
Zrcosh yl l Zgcosh yl ]

Zs=Z

V4 sinh yl
Zg  sinhyl

(0]
Zgcosh yl
R Y Zr coshyl

Zpsinhyl
Zpcosh yl

Zs= Zop

Zo
a+tanh vl

TRANSFER IMPEDANCE:
Let,

Eg _ Voltage at the receiving end

Ly =

I Current at the sending end
Transfer impedance of the transmission line, Now, the terminating current (1)

cab be written as,
I = Igcoshyl — -~ sinhyl
Zo

Divide the above equ by I,

_Is _Es
1= . coshyl , A sinhyl
1= coshyl — = sinhyl, . (2)
Ir Zo

We know that,
Er = Egcoshyl — IgZ, sinhyl
IsZ, sinhyl = Escoshyl - Ep

[« = Egcoshyl — Er
ST Zo sinhyl
Sub equ (3) inequ (2),

(Escoshyl - ER)
Z sinhyl Z .
1= Ol—y coshyl — Z—T sinhyl
0

R

Egcoshyl — ER\ coshyl Zr .
1=(S Y R) = _ ZT Sinhyl
Ir Zg sinhyl Zg
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ER

coshyl ZT

Egcoshyl .
1:(5 L. ) =L sinhyl
IR ZO IR ZO smhyl ZO
Zrcoshyl Zg \ coshyl V4
Zo Zo / sinhyl  Zg
Z1 cosh?yl Zg coshyl Z
1=1220 Y SREPV T Sinhyl
Zo sinhyl Zo sinhyl  Zp
Zgr coshyl _ Zpcosh?yl  Zp
1+ RV ALY 2T inhyl
Zo sinhyl Zo sinhyl Zp
Zgr coshyl _ Zp (cosh?yl .
Zo sinhyl Zg sinhyl
1+ Zg coshyl _ Zp (coshzyl— sinh?yl )
Zo sinhyl © Zg sinhyl
cosh?0 — sinh?6=1
1+ Zgx coshyl _ Zp ( 1 )
Zo sinhyl  Zg sinhyl
. Zp coshyl
Zr =7 51nhl[1+— ]
T 0 Y Zo 'sinhyl

Zr=Z, si

nhyl [

Zo sinhyl+ Zp coshyl]

Zo sinhyl

Zr = Zo sinhyl + Zp coshyl
OPEN AND SHORT CIRCUIT IMPEDANCE:
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FINITE LINE TERMINATED IN Zj,:

In Fig 1.4.1 shows that the wave is progressing from the receiving end toward

the source, the initial value equal to the incident voltage at the load for open

circuit. This is reflected wave.

Is

o 5= -1 5 =0

I - -

Es @ = Zo
PR

Er

Fig: 1.4.1 Finite line terminated in Z,
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Atdistance S=1,E=Ezand | = I,
Er = Egcoshyl — IgZ, sinhyl

Iy = Igcoshyl — Zs sinhyl
Zo

Er
Zp= —
Ig

Egcoshyl-IgZ, sinhyl

ZR

Eg .
Iscoshyl—z—‘og sinhyl

FINITE LINE OPEN CIRCUITED AT DISTANCE END:

In Fig 1.4.2 shows that the wave is progressing from the receiving end toward

the source, the initial value equal to the incident voltage at the load for open

circuit. This is reflected wave.

=0

Zr= o,

o

L ]

Fig: 1.4.2 Finite line open circuited at distance end
Er = Egcoshyl — IsZ, sinhyl
I = Igcoshyl — Zij sinhyl
I =0
0 = Igcoshyl — Zis sinhyl

Iscoshyl = Ls sinhyl
Zo
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Eg _ coshyl
Ig 0 sinhyl
coshyl
P
oc 0 sinhyl

ZOC - ZO COthYZ

Zoc = Zop cothy(oo)
Zoc = Zo
FINITE LINE SHORT CIRCUITED AT DISTANCE END:

In Fig 1.4.3 shows that the wave is progressing from the receiving end toward

the load, the initial value equal to the reflected voltage at the load for open

circuit. This is incident wave.

. © Er=0

Z:=0

o—1

L ]

Fig: 1.4.3 Finite line short circuited at distance end
Er = Egcoshyl — IgZ, sinhyl
I = Igcoshyl — Zij sinhyl
Er=0
0 = Egcoshyl — IgZ, sinhyl
Egcoshyl = IgZ, sinhyl

Es _ sinhyl
T T 40

Ig coshyl

EC3551 TRANSMISSION LINES AND RF SYSTEMS



ROHINI COLLEGE OF ENGINEERING & TECHNOLOGY

Zsc = Zp tanhyl

Ifl=o0

Zsc = Zo tanhy(o0)

Zsc = Zo

Multiply the Z,. & Zs expression.

ZOC ZSC = ZO COthYZZO tanhYI
1
cothyl

Zoc Zsc = Zp* tanhyl

Zoc Zsc = Zo2
Zo =+ Zoc Zsc
INPUT IMPEDANCE INTERMS OF Z, AND REFLECTION

COFFIECIENT:
We know that,

Input impedance of the transmission lineis,

Zs = Zyp

[ Zrcosh yl+ Zpsinh yl ]
| Zgcosh yl+Zg sinh yl

i eYly e= vl e¥l_e=vl
ZR( 2 )+ZO< 2 )
Zs = Zo

eVly e=Vl eYl_ =Vl
2o( ) z(F5)

7. = 2%0 Zr(eM'+ e Y+ Zp(eVl— eV
S 2 [zZo(eY'+ e~V)+ Zz(eVi=e~1))
7.= 7 [ZReY1+ZRe‘V1+ZOeY1—Zoe‘yl]
S 0 ZoeY1+Zoe‘V1+ZReY1—ZRe‘Y1
7.= 7 e¥! [Zgp+ Zol+e ™! [Zg — Zo]

ST 40| .y —p—Vl _
e¥' [Zr+ Zgl—-e~ V" [Zgr — Zo]
Yig vl [M]
— Zr+ 201 | 7 ZR+270
ZS - ZO [Zgp-Z
[Zr + Zo] | e¥l— e-Vl |2R 0]
| ZR+Z0
eyl+ e_yl M i
Zr+Zp
Zs = Zo
e¥l— g-vl [M]
ZR+Zp |
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_Zr—Zp
Zp+ Zg
eVly e VK
Zs = Zo [eyl— e‘YlK]

The above equation is interms of Z, and reflection coefficient.
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