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              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. 

5. Post experimental exercise

A) Results
    Observations:- 

· Y-Circulator

  Micrometer reading-____________(mm)



     Insertion loss = ______________
(db)


     Isolation = ________________(db)
· T-Circulator


Micrometer reading-____________(mm)



    Insertion loss = ______________
(db)


    Isolation = ________________(db)
 B) Conclusion
 C) Questions

  1. Explain the principle of circulator.
 2. Explain the circulator as duplexer.
3. Explain the circulator as a parametric amplifier.
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