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 SWR for short circuit, open circuit Transmission line
* Slotted line and determination of unknown impedance

* Input impedance for Terminated TL with shunt element or
equivalent stub.

e Coaxial, characteristic impedance and Attenuation.

Experiment 1

* To determine the Standing Wave-Ratio and Reflection Coefficient
Experiment 2

* To measure an unknown Impedance with Smith chart

Experiment 3

* To determine the frequency & wavelength in a rectangular Waveguide
working on TE10 mode
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Standing Waves -Matched

Matched Line (Z, = Z ), we had
Z =7, I,=0, s=1
= S0 substituting in 7(z)

V(z)=V"[e"” +(0)e"]

V(z)=V*e"”
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Standing Waves -Short

Shorted Line (Z,=0), we had

Zy=jZ,tanpBl, I} =-1, s=o Voltage maxima

= So substituting in V(z) / \ V@)

M2 =M4

V(z)=V*[e?” +(-1e "]
V(z)=V"*(2jsm pl)

2sin(6) *

V()= i

V'l-

place that impedance has a
minimum on the line

[ V() =

(27 | *Voltage minima occurs at same
Zsm(—l )| ]
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Standing Waves -Open

Open Line (Z,=x) ,we had

-jZ, cot Bl
= So substituting in 7(z)

Zy =

V() =V'[e® +(+1)e "]
V(z)=V*(2cosfl)
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Voltage minima V(2|

N/

-2 -M4




ts(Vopenct)

0,
IZ"I' %

;/lllz"

0N

Q)
S
\\\‘s““:“ Q)

N ‘:\“
\
\ \\\\:“‘0:0,%[0//

Tk

NS
W &i:‘::::o
\%1\\ ‘?‘Q“’

5
K

W
QAR
\

&
RURLX

s
S
O OO

KR
Nt

9
0‘0

)
W

X
XX
SR '/’ll/éf/

SOAKKKY

NS 02011/,
NNWOKXI 7
\Y§““’f§7

150

200
T length

GERRN

QOGSO
“““‘ R S

%))

S




V@) =Ny
max V (z)| occured at e'®*** %) =1(or 2z + ¢~ —¢" =2mz wherem =0,1,2)

V (@), =Vo L+

minV (z)| occured at e/ %) = —1(or 28z + ¢~ —¢" = (2n+1)z wheren =0,1,2)
V (@, =o' @1

(1+ ‘FL ‘e i@p+¢—¢7) )‘ 0=¢ —¢" isangleof reflection coeff.at load

’V (Z)‘max _ (1+ ‘FL ‘)

VSWR = — VSWR depend on mag of gamma only
’V(Z)‘min (1_‘1_1 ‘)
No reflection Full reflection
(ZL = Zo) (ZL = open, shor)
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Example:

The results of a slotted-line experiment are plotted in the

following figure. The max at length of the line

And the min at length 1.43cm.

3.57cm;
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slotted line is a transmission line configuration that allows sampling of the electric field
amplitude of a standing wave on it when it is terminated by a load.

Measuring SWR and the distance of the first voltage minima from the load allows us to
compute the unknown load.

waveguide slotted line.



1- From the SWR meter get :

_ SWR-1
H”__$NR+1

2- Measure successive minima and maxima to get the frequency

|, -1, =/1/4—>,B:2—7Z
A
3- Use | .. to get phase of reflection coefficient
@20l =7 > 9
4- Compute Z, or use smith chart to get 7,

I =Te"

1+T
L =7,——
L Ol_r



Ex. VSWR=1.5, find |

Imin=4.2-2.72=1.48cm=0.37A

<> ‘V‘
/V ,‘“'. 1-‘ sc.
r— r— . . - load
02 22| 42 -
e 4
-~ Z ~ " I;wx
NN/ S b
— — — unknown
0.72 272 472 load
i =2cm = A =4dem
2
VSWR = M—ril—:» T, |= If:‘gfyR _:l = .1 .; _1 =02
1-|r,| VWSR+1 1.5+1

/T, =180° + 2B =180° + 2%

x1.48 —360° =86.4°
[ =0.2¢/3% = 0.0126 + j0.1996.

The load impedance is then

1+ .
Zp =50 (1= ) =473 471972



