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Impedance Measurement
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Apart from Magic Tee, we have two different methods, one is using the slotted
line and the other is using the reflectometer.

Impedance Using the Slotted Line

In this method, impedance is measured using slotted line and load ZL and by
using this, Vmax and Vmin can be determined. In this method, the measurement
of impedance takes place in two steps.

Step 1 — Determining Vmin using load ZL
Step 2 — Determining Vmin by short circuiting the load.
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Impedance Measurement
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Crystal ——Power Crystal Power
— detector meter —1 detector meter
MW  — attenuator [ Slotted 1 Unknown MW  — attenuator [ Slotted Shorted
Source [ —line load Source line termination
Set up 1, Impedance measurement using slotted line Set up 2, Impedance measurement using slotted line
08/09/2021

19ECB311 -OPTICAL AND MICROWAVE ENGINEERING /PRABHA R/AP ECE/SNSCT 3/8



Impedance Measurement

When we try to obtain the values
of Vmax and Vmin using a load, we get
certain values. However, if the same is i i T ¥ b
done by short circuiting the load, the E
minimum gets shifted, either to the right
or to the left. If this shift is to the left, it sww N W LW N

means that the load is inductive and if it nductivel "
the shift is to the right, it means that the 5

load is capacitive in nature. e VYTV
By recording the data, an unknown
impedance is calculated. The impedance Output standing waves of set up 1 and 2
and reflection coefficient p can be

obtained in both magnitude and phase.
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Impedance Using the Reflectometer

Unlike slotted line, the Reflectometer helps to find only the magnitude of
impedance and not the phase angle. In this method, two directional couplers
which are identical but differs in direction are taken.

These two couplers are used in sampling the incident power Pi and reflected
power Pr from the load. The reflectometer is connected as shown in the following
figure. It is used to obtain the magnitude of reflection coefficient p, from which the

impedance can be obtained.
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Impedance Measurement-Reflectometer ~
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__|reflected power Py /100
Reflectometer e J incident power = P;/100
Forward Reverse
detector detector
P. | p
" M) Phoo ) Phiog
f "1 Load
MW Forward D.C Reverse D.C. Od
—p Attenuator |—p =t f—P
Source 20 dB 20 dB *IT ZL
: "

Set up for measuring impedance using reflectometer
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Impedance Measurement-Reflectometer

From the reflectometer reading, we have
—

P,
P,

PZV

Fromthe valuge of p ,the VSWR ie S andtheimpedance can be calculated by

Where, z,; Is known wave impedance and =z Is unknown impedance.

Though the forward and reverse wave parameters are observed here, there will be no
interference due to the directional property of the couplers. The attenuator helps In
maintaining low input power.
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THANK YOU
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