
Experiment 1: Microwave Bench.









Date:_________

1. Aim: Introduction to microwave bench.
2. Requirements:
GUNN power supply, GUNN oscillator, Pin Modulator, Isolator, Frequency meter, Variable Attenuator, Slotted line Section, Matched terminal, VSWR meter, cooling fan, Waveguide stand, cable, detector mount.
3. Pre experimental exercise:
    Theory:
4. Post experimental exercise:

  A) Conclusion:
  B) Questions:
  1. Explain isolator.
2. Why we require terminator?
3. Explain the use of slotted line section in microwave bench.
4. Explain tunable detector/mount.

References :

1) Microwave engineering by Kulkarni, third edition

2)Microwave engineering by Sanjiv gupta.
Experiment 2:  I-V Characteristic of GUNN oscillator
Date:___________

1. Aim: To study I-V characteristic of GUNN oscillator.
2. Requirement:
    GUNN power supply, GUNN oscillator, Pin Modulator, Isolator, Frequency meter,

    Variable Attenuator, Slotted line Section, Matched terminal, VSWR meter, cooling

    Fans, Cable, Waveguide stand, Detector mount.

3. Pre-experimental Exercise

   Theory

Block diagram









4. Laboratory exercise

   A) Procedure

1. Set up components as shown in the block diagram.

2. Keep the controls of GUNN power supply as below  

   METER SWITCH                  OFF 

   GUNN BIAS KNOB
     FULLY ANTICLOCKWISE 

   PIN BIAS KNOB
     FULLY ANTI CLOCKWISE

   PIN FREQ POSISTION    ANY POSITION

3. Set the micrometer of GUNN oscillator to required frequency of operation (refer the
    chart).

4. Switch the GUNN power supply ON.

5. Measure the GUNN diode current corresponding to various GUNN bias voltage
    through the digital  Panel meter and the meter switch. Do not exceed the bias voltage
    above 10 voltages.

6. Plot the graph of voltage v/s current readings. Note the negative resistance region of
    GUNN diode. 

7. Measure the threshold voltage which corresponding to maximum current. Also   

     measure the  Minimum current.
Precaution

     Do not keep GUNN bias knob position at threshold for more  than 10 seconds. Do not   

     Exceed 10 volts. 
B) Observation table  
	GUNN diode bias voltage                         (volts)
	GUNN diode current (mA)

	6.0
	

	6.5
	

	7.0
	

	7.5
	

	8.0
	

	8.5
	

	9.0
	

	9.5
	


5. Post experimental exercise

   A) Graphs: Draw the graph between Gunn voltage and current

   B) Conclusion
.

   C) Questions

   1. Explain Gunn oscillator in detail.

2. Explain the Gunn effect and one of the application of Gunn diode.

    3. Explain the negative resistance region of Gunn diode.

References:-

1) Microwave engineering by kulkarni , third edition

2) Microwave engineering by sanjiv gupta
Experiment 3:  Gunn Diode

                 1. Output power and frequency as a function of Bias Voltage.

                 2. Square wave Modulation through PIN diode.









              Date:____________
1. Aim:  To study following characteristics of Gunn Diode
          
 1. Output power and frequency as a function of Bias Voltage.

           
 2 square wave Modulation through PIN diode.
2. Requirement:
GUNN power supply, GUNN oscillator, Pin Modulator, Isolator, Frequency meter, Variable Attenuator, Slotted line Section, Matched terminal, VSWR meter, Cooling     fan, Cable, Waveguide stand, Detector mount
3. Pre experimental exercise

    Theory

Block diagram:-













4. Laboratory exercise

   A) Procedure

1. Set her components as shown in the block diagram.
2. Initially set the Variable attenuator for minimum attenuation.
3. Keep the controls of GUNN power supply as below  

        METER SWITCH               OFF 

       GUNN BIAS KNOB             FULLY ANTICLOCKWISE 

       PIN BIAS KNOB
              FULLY ANTI CLOCKWISE

       PIN FREQ POSISTION      ANY POSITION

4. Keep the control knobs of VSWR meter as follows

       METER SWITCH

NORMAL

       INPUT SWITCH

200OHMs  CRYSTAL

       RANGE DB SWITCH

40 DB

       GAIN CONTROL KNOB
FULLY CLOCKWISE.

5. Set the micrometer of GUNN Oscillator to required frequency of operation (refer the

    chart) 

6. Switch the GUNN power supply ‘ON’

7. Switch ‘ON’ VSWR meter and cooling fan.

 Output Power As A Function of Bias Voltage

1. Turn the meter switch of GUNN power supply to voltage position.

2. Increase the GUNN bias to 8.0 volt.

3. Rotate PIN bias knob to obtain maximum deflection in VSWR meter.

4. Turn the Output in the VSWR meter through frequency control knob of modulation.

5. If required change the range the db switch of VSWR to higher position to get

   Deflection. Any level can be set through variable attenuator and gain control knob of 

    VSWR meter.

6. Reduce GUNN bias voltage in step of 1 volt and note down corresponding reading of 

    Output at VSWR meter.

7. Use the reading to draw graphs of power v/s voltage.

Square Wave Modulation

1. Keep the meter switch of GUNN power supply to volt position and rotate GUNN bias

     Voltage slowly so that panel meter of GUNN supply reads 8.8 volts.
2. Turn PIN modulator bias voltage and frequency knob for maximum output on the

    Oscilloscope.

3. Coincide the bottom of square wave on oscilloscope to some reference. 

4. Now with help of the variable, attenuator coincide the top of square wave to same

     Reference level and note down the micrometer reading 

5. Connect VSWR to detector mount and note down the dB reading in VSWR Meter for

     Both the Micrometer reading of the variable attenuator.

6. The difference of both dB reading of VSWR meter gives the modulation deep Of PIN 

     Modulator.
Precaution:-

                          Do not keep GUNN bias knob position at threshold for more than 10 seconds. Do not exceed 10 volts. 

    B) Observation table

	     Volt (v)                                            
	   Power (dB)
	   Frequency(GHz)



	
	
	

	
	
	


5. Post experimental exercise

A) Results
B) Conclusion:-

 C) Questions
 1. Explain the measurement of power by bridge method
 2. Write application of PIN diode as modulator.

.

References:-

1) Microwave engineering by kulkarni , third edition

2) Microwave engineering by sanjiv gupta
Experiment 4: Rectangular Waveguide










Date:____________

1. Aim:- To determine frequency and wave-length in rectangular waveguide
2. Requirements:-
    GUNN power supply, GUNN oscillator, Pin Modulator, Isolator, Frequency meter, 

    Variable Attenuator, Slotted line Section, Matched terminal, VSWR meter, cooling 

    fan, Cable, Waveguide stand, Detector mount

3. Pre experimental exercise

    Theory:
  Block diagram:
















4. Laboratory exercise

  A) Procedure.
1 set the components as shows in the block diagram.

2 Initially set the variable attenuator for minimum attenuation.

3 keep the controls of GUNN Power Supply as below

                   METER SWITCH          OFF

                   GUNN BIAS KNOB        FULLY ANTICLOCKWISE

                    PIN BIAS KNOB            FULLY ANTICLOCKWISE

                   PIN FREQ POSITION           ANY POSITION

4 Keep the control knobs of VSWR meter as follow

     METER SWITCH              NORMAL

     INPUT SWITCH                2000HMS CRYSTAL

     RANGE DB SWITCH        40 DB

     GAIN CONTROL KNOB   FULLY CLOCKWISE

5   Set the micrometer of Gunn oscillator to required frequency of operation (refer the

    chart)

6   Switch the GUNN power supply ‘ON’

7   Switch ‘ON’ VSWR meter and cooling fan.

Measurement of wave Length and frequency With Slotted Line section

1. Move the probe along the slotted line. The deflection in VSWRmeter will vary move

    the probe to Deflection position. To get accurate reading,if necessary increase the

    VSWR meter range db Switch to higher position. Note and record the probe position

     asd1

2 move the probe to next minimum position and record the probe position again as d2

3 Calculate the guide wave length (  ) as twice distance 

4. Measure the waveguide inner broad dimension 'a' which will be around 22.86 mm for

    X band and Known as cut. Off wavelength (λc).
5. Find the free space wavelength by the relation.


1/ λ02 = 1/ λg2 + 1/ λc2
6. Calculate the frequency by following equation.


             f = c/λ0

Measurement of Frequency with Frequency Meter

l. Tune the output in the VSWR meter through frequency control knob of modulation.

2. If required change the range the db switch of VSWR to higher position to get
   Deflection any level can be set through variable attenuator and gain. Control knob of 

   VSWR meter.
3. Tune the Frequency meter knob to get a 'dip' on the VSWR scale and note down the 
     frequency directly from the frequency meter. 

4. Replace termination with movable short and detune the frequency mete
Precaution:-

Do not keep GUNN bias knob position at threshold for more than 10 seconds. Do not exceed 10 volts.
    B) Observation:
 

                                    Micrometer reading-____________(mm)
                                    Frequency ___________(G Hz)
                                    Cut-off wavelength λc = __________(mm)
                                    Guide wavelength λg  = ___________(mm)
                                   Free space wavelength λ0 = _________(mm)
                                   Frequency of operation f = _____________(Hz
5. Post experimental exercise:

A) Results

 B) Conclusion:

 C) Questions

  1. What are the difference, in propagation and general behaviors between TE and TM 

     mode in rectangular waveguide.

2. How are the waveguide different from normal transmission line ?discuss the 

    similarities   and dissimilarities.

3. Define TEM wave, TE wave, TM wave and also sketch TE10 field pattern.

4. Why TEM cannot propagate through rectangular waveguide?

5. Give the difference between the rectangular and circular waveguide.
References:-

1)Microwave engineering by kulkarni , third edition

2)Microwave engineering by sanjiv gupta
                   Experiment 5: Circulator






              Date:___________

1. Aim: To study about circulator
2. Requirements:
GUNN power supply, GUNN oscillator, Pin Modulator, Isolator, Frequency meter, Variable Attenuator, Slotted line Section, Matched terminal, VSWR meter, Cooling fan, Cable, Waveguide stand, Detector mount

3. Pre experimental exercise

   Theory:
Block diagram:-




















4. Laboratory exercise
   A) Procedure

 A Input VSWR Measurement​

1. Setup the components and equipments as shown in fig with input port of T -circulator
    connected  o the slotted line and matched load on other ports.


2. Energize the microwave source for particular frequency of operation.

3. With the help of slotted line, probe and VSWR meter find out 
VSWR of the T-rculator 
     as described earlier for low and medium S WR measurements.

4. The above procedure can be repeated for other ports.

B. Measurement of insertion loss and isolation

1. Remove the probe and T -circulator from slotted line and connect the detector mount to 
    the slotted section. The output of the 
detector mount should be connected with VSWR 
    meter.

2. Energize the microwave source for maximum output for a particular frequency of
    operation. Tune the detector mount for maximum output in the VSWR meter.

3. Set any reference level of power in VSWR meter with the help of variable attenuator
    and gai  Control knob of VS WR meter. Let it be PI.

4. Carefully remove the detector mount from slotted line without disturbing the position 
    of the setupInsert the T –Circulator between slotted line and detector mount. Keep 
     input port to slotted line and Detector its output port. A matched termination should be
     placed at third port.

5. Record the reading in the VSWR meter, if necessary, change range (dB) switch to high 
   or lowerPosition, and read 10 db changes for each step change of switch position. Let it 
   be P2.

6. Compute Insertion loss given as P1-P2 in db.

7. For measurement of isolation, disconnect the port2 and connect port3 to the detector
     mount. Connect the port2 with matched termination. Record the reading of VSWR 
     meter after and let it be P3.
.

8. Compute Isolation as P1-P3 in db.

Repeat the above experiment for V-Circulator.
Precaution:-

     Do not keep GUNN bias knob position at threshold for more than 10 seconds. Do not 
   Exceed 10 volts. 

   B) Observations:- 

· Y-Circulator

  Micrometer reading-____________(mm)



     Insertion loss = ______________
(db)


     Isolation = ________________(db)
· T-Circulator


Micrometer reading-____________(mm)



    Insertion loss = ______________
(db)


    Isolation = ________________(db)
5. Post experimental exercise

A) Results

 B) Conclusion
 C) Questions

  1. Explain the principle of circulator.

 2. Explain the circulator as duplexer.

3. Explain the circulator as a parametric amplifier.

References:-

1) Microwave engineering by kulkarni , third edition

2) Microwave engineering by sanjiv gupta
          Experiment: 6 Fixed and variable type Attenuator







            Date:__________

1. Aim: To study fixed and variable type attenuator

2. Requirements: 
    GUNN power supply, GUNN oscillator, Pin Modulator, Isolator, Frequency meter, 

    Variable Attenuator, Slotted line Section, Matched terminal, VSWR meter, Cooling

    fan, Cable, Waveguide stand, Detector mount

3. Pre experimental exercise 
   Theory 
Block diagram:-
















4. Laboratory exercise
   A) Procedure

Insertion loss/attenuation Measurement

1. Remove the tunable probe, attenuator and matched termination from the slotted section
    in the above setup.

2. Connect the detector mount to the slotted line and tune the detector mount also for 

    Maximum Def1ection on VSWR meter (Detector mount's output should be connected
    to VSWR meter.)

 3. Set any reference level on the VSWR meter with the help of variable attenuator (not 

     Attenuator) and gain control knob of VSWR meter let it be P1.

4. Carefully disconnect the detector mount from me slotted line without disturbing any

     Position on the Setup place the test 
variable attenuator to the slotted line and detector 

     Mount to other port of test Variable attenuator. Keep the micrometer reading of test
     Variable attenuator to zero and record the Reading of VSWR meter. Let it be P2 then 
     the insertion loss of test attenuator will be P1-P2 db.

5. For measurement of attenuation of fixed attenuator, Place the test attenuator to the
    slotted line and Detector mounts at the other port of test attenuator. Record the reading
    of VSWR meter. Let it be P3 Then the attenuation value of variable attenuator for
    particular position of micrometer reading of will Be PI-P3 db.

6. in case the variable attenuator, change the micrometer reading and record the VSWR

    meter reading Find out attenuation value for different position of Micrometer reading
    and plot a graph.

7. Now change the operation frequency and all steps should be repeated for finding 
    frequency Sensitivity of fixed and variable attenuator.

Precaution:-

  Do not keep GUNN bias knob position at threshold for more than 10 seconds. Do not exceed 10   volts. 

  B) Observations table: 


  Micrometer reading-____________ (mm)

     Frequency ___________ (G Hz)

    Insertion loss = ______________
(db)
	Input 

VSWR
	Variable Attenuator (mm)
	GUNN diode Power(dB)

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


5. Post experimental exercise

A) Results 

 B) Conclusion
  C) Questions 

   1. Write about fixed attenuator.

2. Write about variable attenuator.

References:-

1)Microwave engineering by kulkarni , third edition

2)Microwave engineering by sanjiv gupta
Experiment7: Standing Wave Ratio and Reflection Coefficient









                                                 Date:_________

1. Aim :To determine the Standing Wave Ratio and Reflection Coefficient.

2. Requirements:-

GUNN power supply, GUNN oscillator, Pin Modulator, Isolator, Frequency meter, Variable Attenuator, Slotted line Section, Matched terminal, VSWR meter, Cooling fan, Cable, Waveguide stand, Detector mount.

3. Pre experimental exercise
    Theory:
Block diagram:-








4. Laboratory exercise:

   A) Procedure:-

 1.  Set up the equipment as shown in the fig.

 2.  Keep variable attenuator at maximum position.

 3.  Keep the Control knobs of VSWR meter as below.

       Range                       :      40db /50db

      Input Switch              ;     Impedance low

      Meter switch              :     Normal

      Gain (coarse fine)       :     Mid position apporx.

 4.  keep the control knobs of klystron power supply as below:

      Meter switch              :     OFF

      Mod switch                :      AM

      Beam voltage knob    :      Fully anticlockwise

      Reflector voltage knob:    fully clockwise

      AM Frequency &amplitude   :  Mid position 

          Knob.

5.  Switch ON the klystron power supply VSWR meter and cooling fan.

6.  turn the meter switch of klystron power supply to beam. Voltage position and set the

    Beam Voltage at 300v  .

7.  Rotate the reflector voltage knob to get deflection in VSWR meter 

8.  Turn the output by tuning the reflector voltage amplitude and frequency of 

   Am Modulation

9.Tune For Maximum deflection by tuning the plunger of klystron mounts. Then 

     tune  for Maximum deflection by the tuning the probe.

10. If necessary change the range db switches variable attenuator position and gain

  control knob.

        to get deflection the scale of VSWRmeter
11. Move the probe along with slotted line the deflection will change.
       A     Measurement of low and medium

 Measurement of Medium VSWR

1. Move the probe along the slotted line to get maximum deflection in VSWR meter.

2 .Adjust the VSWR meter again control knob or variable attenuator until the meter 

    Indicates 1.0 on   Normal VSWR scale.

3 Keep all control as it is and move the probe to next minimum position. Read the VSWR

    on the scale.

4 If the VSWR is between 3.2 and 10, change the range dB switch to next higher position 

   and read  TheVSWR on second VSWR scale of 3 to 10.

 Measurement of Low VSWR

Repeat the above step for change of S.S. Tuner probe depth and record the corresponding
 B     Measurement of high VSWR (Double minimum method)

1 .Set the depth of SS tuner slightly more for maximum VSWR

2. Move the probe along with Slotted line until minimum is indicated 
3.  Adjust the VSWR meter gain control knob and variable attenuator to obtain a reading

    of 3db Of normal dB scale (0 to 10) of VSWR Meter

4. The probe to the left on slotted line until full scale deflection is obtain i.e. ‘0’ 

  dBOn 0-10  dB scale. Note and record the probe position on slotted line. Let it be d1

5. Repeat the step 3 and 4 and then move the probe the right along the slotted line until   

      Full Scale deflection is obtained in 0-10 dB normal dB scale. Let it d2

6   Replace the SS tuner and terminator by movable short.

7   Measure the distance between two successive minima position or probe Twice this 

    Distance is Wave guide length λg

8   Calculate SWR by following equation.

            SWR= п(d1-d2)                  λg 




       For different SWR calculate the reflection coefficient.

 5. Post experimental exercise:

         A) Conclusion:
   
  B) Questions
  1.Explain the reflection coefficient .

    2. Explain the voltage standing wave ratio.

  3.Explain the method of measurement for:


(1)low VSWR


(2)highVSWR

References:-

1)Microwave engineering by kulkarni , third edition

2)Microwave engineering by sanjiv gupta
                 Experiment 8: Magic tee.






                 Date:-__________

1. Aim:To study of magic tee.

2. Requirement:
   GUNN power supply, GUNN oscillator, Pin Modulator, Isolator, Frequency meter,

   Variable Attenuator, Slotted line Section, Matched terminal, VSWR meter, cooling fan

   Waveguide stand, cable, detector mount.

3. Pre experimental exercise:-

   Theory 

Block diagram            
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4. Laboratory exercise:-

   A) Procedure
VSWR measurement of the ports

1. Set up the component and equipments as shown in figure keeping E arm to wards

    slotted line and  Matched termination to other ports.

2. Energized the microwave source for the particular frequency of operation.

3. Measure the VSWR of E arm as described in measurements of SWR for low and

    medium value.

4. Connect another arm to slotted line and terminate the other port with matched  

    termination. Measure the VSWR as above similarly VSWR of any port can be

    measured.

 Measurement of Isolation and coupling factor

1. remove the tunable probe and magic tee from the slotted line and connect the detector

    mount to Slotted line.

2. Energized the microwave source for particular frequency of operation and tune the

   detector mount For maximum output.

3. With the help of variable attenuator and gain control knob of VSWR meter, set any

    power level in The VSWR meter nd note down. Let it be P3.

4. Without disturbing the position of variable attenuator and gain control knob, carefully

    place the Magic tee after slotted line keeping H-arm connected to slotted line, detector 

   to E- arm and Matched Termination to arm 1and 2. note down the reading of VSW

    meter let it be P4

5. Determine the isolation between port 3 and 4 as P# -P4 in db.

6 Determine the coupling coefficient from equation given in the theory part.

7 The same experiment may be repeated for other ports also.

8. Repeat the above experiments for other frequencies.

Precaution:      

     Do not keep GUNN bias knob position at thresholds for more than 10 seconds. Do not exceed 10 

     Volts.

 B) Observation:

      

 Micrometer reading -                                 (mm)

                            Frequency                                    G-Hz              





 Isolation= 

    (db)



 Coupling factor= 


(db)

5. Post experimental exercise:
A) Results:
B) Conclusion:
 C) Questions 
1.Write the  equation of reflected wave  in terms of incident wave and scattering matrix , on basis of that derive the different cases.

    2. Explain the magic tee as impedance measuring device.

     3. Explain magic tee as duplexer.

    4. Explain the magic tee as mixer.
References:-
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        Experiment 9: Multi hole directional coupler.








       Date :________













1. Aim:- Study the function of multi hole directional coupler by measuring the

         
 Following parameters

          
1    To measure main –line and auxiliary-line VSWR.

          
2.   To measure the coupling factor and directivity.

2. Requirement: 
GUNN power supply, GUNN oscillator, Pin Modulator, Isolator, Frequency meter,                                        Variable Attenuator, Slotted line Section, Matched terminal, VSWR meter, Cooling fan, cable, Waveguide stand, Detector mount

3.Pre experimental exercise:-

  Theory
Block diagram


















4. Laboatory exercise:-

   A) Procedure

 1   Main Line SWR Measurement

 1. Set up the equipment as shown in the figure.

 2. Energized the microwave source for particular frequency operation as described.

 3. Follow the procedure as described for VSWR measurement experiment (low and 

      Medium V SWR measurement)

 4. Repeat the same for other frequency.

   2 Auxilary Line SWR Measurements.

   1. Set up the components and equipments as shown in figure.

   2. Energized the microwave source for particular frequency operation as described 

        operation of Klystron and Gunn oscillator.

   3. Measure SWR as described in the experiments of SWR measurement (low and 

        medium SWR 

   4. Repeat the same frequency.

 3 Measurement of Coupling Factor, Insertion loss.
1 set up the equipment as shown in figure.
2. Energized the microwave source for particular frequency operation as described 

    Operation Klystron and Gunn Oscillator
3. Remove the directional coupler and connect the Detector Mount to the frequency

    meter. Tune The Detector for the maximum output.

4 Set any reference level of power on VSWR meter with the help of variable attenuator,

    Gain control knob of VSWR meter, and note down the reading.(Reference level let it 

     be X )

5. Insert the direction coupler as shown in second figure, with detector to the auxiliary  

    port 3and matched termination to port 2 without changing the position of variable 

    attenuator and gain control knob of VSWRmeter.

6 Note down the reading on VSWR meter on the scale with the help of range –db switch 

   if required  (Let it be Y)

7 Calculate the coupling factor, which will be X-Y  in db.

8. Now carefully disconnect the detector from the auxiliary port 3 and match termination 

    from Port 2 without disturbing the set up.

9 Connect the matched termination to the auxiliary port 3 and detector to port 2 measure 

    The Reading on VSWR meter. Suppose it is Z.

10 Compute the insertion loss X- Z  in dB.

11 Repeat the step from 1 to 4.

12 Connect the directional coupler in the reverse direction, i.e port 2 to frequency meter

   side matched Termination to port 1 and detector mount to port 3, without disturbing the 

   position  of the variable

       Attenuator and gain control knob of VSWR meter.

13 Measure and note down the reading on VSWR meter, let it be Yd.

14 Compute the directivity as Y-Yd.

15. Repeat the same for other frequencies.

5. Post expérimental exercise:-

  A)Results :
  B) Conclusion:
 C) Questions 

  1. Explain coupling factor, isolation, and directivity.

2. Principle of two hole directional coupler.

3.Explain the scattering matrix of  directional coupler.

References:-
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2)Microwave engineering by sanjiv gupta

Experiment 10:  Isolator







             Date :___________

 1. Aim: To study about Isolator.

 2. Requirement: 
    GUNN power supply, GUNN oscillator, Pin Modulator, Isolator, Frequency meter,

    Variable Attenuator, Slotted line Section, Matched terminal, VSWR meter, cooling fan 

    Waveguide stand, cable, detector mount.

3. Pre experimental exercise:
   Theory 
Block diagram:-


















4. Laboratory exercise:-

  A) procedure

A Input VSWR Measurement​

1. Setup the components and equipments as shown in fig with input port of T -circulator
    Connected to the slotted line and matched load on other ports.


2. Energize the microwave source for particular frequency of operation.

3. With the help of slotted line, probe and VSWR meter find out 
VSWR of the T-
     Circulator as described earlier for low and medium S WR measurements.

4. The above procedure can be repeated for other ports.

B. Measurement of insertion loss and isolation

1. Remove the probe and T -circulator from slotted line and connect the detector mount to
    the slotted section. The output of the 
detector mount should be connected with VSWR
    meter.

2. Energize the microwave source for maximum output for a particular frequency of 
   operation. Tune the detector mount for 
maximum output in the VSWR meter.

3. Set any reference level of power in VSWR meter with the help of variable attenuator 
    and gain control knob of VS WR meter. Let it be PI.

4. Carefully remove the detector mount from slotted line without disturbing the position 
   of the setup insert the T –Circulator between slotted line and detector mount. Keep 
   input port to slotted line and detector its output port. A matched termination should be
    placed at third port.

5. Record the reading in the VSWR meter, if necessary, change range (dB) switch to high 
   or lower position, and read 10 db changes for each step change of switch position. Let it 
   be P2.

6. Compute Insertion loss given as P1-P2 in db.

7. For measurement of isolation, disconnect the port2 and connect port3 to the detector 

   mount. Connect the port2 with matched termination. Record the reading of VSWR
   meter after and let it be P3.
.

8. Compute Isolation as P1-P3 in db.

Repeat the above experiment for V-Circulator.

Precaution:- 
Do not keep GUNN bias knob position at threshold for more than 10seconds. Do not exceed 10 volts. 
5. Post expérimental exercises:-

A)Results :
B) Conclusion :
  B) Questions :
1.Explain the principle of isolator.

2. Explain the construction of isolator.

3. Explain the operation of isolator.

References:-
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2)Microwave engineering by sanjiv gupta
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