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SYLLABUS
Microwave Lab (PART – A) --- Any Seven (7) Experiments

1. Reflex Klystron Characteristics.
2. Gunn Diode Characteristics.
3. Attenuation Measurement.
4. Directional Coupler Characteristics.
5. VSWR Measurement.
6. Impedance Measurement.
7. Frequency and Wavelength measurements using slotted section.
8. Scattering parameters of Circulator.
9. Scattering parameters of Magic Tee.
10. Radiation Pattern Measurement of horn Antennas (at least two antennas).
Optical Communication Lab (PART – B) --- Any five (5) Experiments

1. Characterization of LED.
2. Characterization of Laser Diode.
3. Intensity modulation of Laser output through an optical fiber.
4. Measurement of Data rate for Digital Optical link.
5. Measurement of Numerical Aperture of the given fiber.
6. Measurement of losses for Analog Optical link.
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Exp.No:

CHARACTERISTICS OF A REFLEX KLYSTRON TUBE
Date:

_______________________________________________________________________________________
AIM: To study and draw the characteristics of a Reflex Klystron tube

EQUIPMENTS REQUIRED:
S.No
1
2
3
4
5

Name of the equipment
Klystron power supply
Klystron tube
Isolator
Frequency meter
Variable attenuator

Quantity

S. No

1
1
1
1
1

6
7
8
9
10

Name of the equipment
Detector
Ammeter
Waveguide stand
Cooling fan
BNC cable

Quantity
1
1
1
1
1

PROCEDURE:
1. Connect the components and equipment’s as shown in the figure
2. Set the variable attenuator knob at the maximum position
3. Keep the MOD switch of klystron power supply at CW-continuous wave position
a .Beam voltage control knob to fully anti-clock wise position
b. Repeller voltage control knob to fully clock wise position
c. Meter switch at OFF position
4. Rotate the knob at frequency meter at one side fully
5. Connect the dc milli ammeter with detector
6. Switch on the klystron power supply and cooling fan for the klystron tube
7. Put on beam voltage switch (HT) and rotate the beam voltage knob clockwise steadily slowly
between 290 to 300v reading and observe beam current position. The beam current should not
increase more than 300v
8. Slowly change the repeller voltage and output current was observed in milli Ammeter
9. The plungers of klystron mount and detector was tuned
10. The repeller voltage was changed and the current was read for each reflector voltage to get 3
different modes af the klystron and the corresponding frequency was measured at maximum and
minimum current in frequency meter in the test bench
11. The graph was plotted between voltage and detector output and the variations of frequency with
respect to the output current was sketched.
OBSERVATIONS:
Beam voltage Vb =
Beam current Ib=
Repeller voltage Vf=
Repeller Current Vf=
BENCH SETUP:

MODEL GRAPH:

Repeller Voltage(V)
TABULAR COLUMN:
S.No

Mode

1
2
3

1

4
5
1
2
3

2

4
5
1
2
3
4
5

RESULT:

3

Repeller Voltage(V)

Current(mA)

Frequency(GHz)

Exp.No:

GUNN DIODE CHARACTERISTICS
Date:

_______________________________________________________________________________________
AIM: Study and draw the V-I Characteristics of Gunn Diode

EQUIPMENTS REQUIRED:
S.No
Name of the Component

1.
2.
3.
4.
5.

Gunn Oscillator
Gunn Power Supply
Isolator
Waveguide Stand
Termination BNC Cable

Quantity

1
1
1
1
1

PROCEDURE:
1. The components are set as shown in figure.
2. The control knobs of GUNN power supply are kept as shown in below.
3. a) Gunn bias – Knob fully anti clock wise direction
b) P/N - Knob fully anti clock wise direction
c) P/N node frequency – any position
4. The micrometer of Gunn oscillator was set for required frequency of operations.
5. The Gunn power supply was switched ON.
6. The Gunn bias knob was varied and the Gunn diode current corresponding
various Gunn bias voltage was measured through the digital panel meter the bias
voltage above 8V should not be exceed.

NOTE:Don`t keep Gunn bias knob position at threshold position for more than 10-15 sec, otherwise
due to excessive heating Gunn diode may burn.
BLOCK DIAGRAM:

Gunn Diode
Current(mA)

MODEL GRAPH:

Gunn bias Voltage(V)

TABULAR COLUMN:
S.No

Gunn Diode Voltage

OBSERVATIONS:
Beam voltage Vb =
Beam current Ib=
Repeller voltage Vf=
Repeller Current Vf=
RESULT:

Gunn Diode Current
A

mA

Exp.No:

ATTENUATION MEASUREMENT
Date:

_______________________________________________________________________________________
AIM:To measure the attenuation of a given rectangular wave guide using reflex klystron source.

EQUIPMENTS REQUIRED:

S.No
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Equipment

Quantity

Klystron power supply
Klystron tube
Isolator
Frequency meter
Variable attenuator
Detector
Ammeter
Waveguide stand
cooling fan
BNC cable

1
1
1
1
1
1
1
1
1
1

PROCEDURE:
1. The components and equipment’s was setup as shown Beam voltage(HT)-off
Mod switch –AM Beam voltage knob-fully anti clock wise Repeller voltage –fully clock wise
2. Switch ON the klystron and amplitude supply and cooling fan.
3. Switch ON beam voltage (HT) switch and set beam voltage at 300v with the help of beam
Voltage knob.
4. Adjust repeller voltage to get output signal on an ammeter
5. Maximize the signal amplitude and frequency control knobs of power supply.
6. Tune the plugins of klystron mount for maximizes amplitude of signal.
7. Measure the current in ammeter, i.e., I1 without providing the attenuation byvariable
attenuator.
8. Measure the current in ammeter, i.e., I2 with providing the attenuation by variable attenuator.
9. Find attenuation in dB.
Attenuation=20 log(I1/I2)

BENCH SETUP:

Figure1: Without attenuation

Figure1: With attenuation

OBSERVATIONS:
Beam voltage Vb =
Beam current Ib=
Repeller voltage Vf=
Repeller Current Vf=

TABULAR COLUMN:
S.No

RESULT:

Current in mA without
attenuation(I1)

Current in mA with
attenuation(I2)

A=20 log(I1/I2)

Exp.No:

DIRECTIONAL COUPLER CHARACTERISTICS
Date:

_______________________________________________________________________________________

AIM: To study the function of multi hole directional coupler by measuring by measuring following
parameters. i. Coupling factor ii. Directivity
EQUIPMENTS REQUIRED:
S.No
1
2
3
4
5
6
7
8
9
10
11
12
13

Equipment
Micro wave source

Isolator
Frequency Meter
Variable Attenuator
Slotted section

Tunable Probe
Detector Mount

Matched Termination
Directional Coupler
Waveguide Stand
Cables, Accessories
Ammeter

Quantity
1
1
1
1
1
1
1
1
1
1
1
1
1

PROCEDURE:
1. Set up the component as shown in the figure.
2. The microwave source is energized for practical frequency of operation.
3. Remove the multi hole directional coupler and connect the detector and tune the detector for
maximum output.
4. Set the reference level of current on ammeter with the help of variable attenuator and note down
the reading without connecting the MHD coupler.
5. Insert the directional coupler as shown in the figure, with detector to port2 and matched
termination to port3 without changing the position of variable attenuator and detector.
6. Note the reading of ammeter on the scale. Let it be I2.
7. Insert the directional coupler as shown in the figure, with detector to port3 and matched
termination to port2 without changing the position of variable attenuator and detector.
8. Note the reading of ammeter on the scale. Let it be I3.
9. Calculate the coupling factor which will be in db.
C= 20 log(I1/I3)
10. Now carefully disconnect the detector from port2 without disturbing the set up.
11. Now reverse the directional coupler, connect matched termination to auxiliary port1 and detector
to port4, measure the readings on ammeter. Let it be I4.
12. Repeat the steps from 1 to 4.
13. The reading of ammeter must be measured, let it be I4 and the isolation was calculated as
Isolation (db)= 20 log (I1/I4)
14. Directivity D= I-C= 20 log (I3/I4)
15. Repeat the same for other frequencies.

BENCH SETUP:

OBSERVATIONS:
Beam voltage Vb =
Beam current Ib=
Repeller voltage Vf=
Repeller Current Vf=

TABULAR COLUMN:
S.No
1
2
3
4

Parameters

Current(mA)

Incident Current(I1)
Received Current(I2)
Sampling Current(I3)
Back Current(I4)

RESULT:

The function of multi hole directional coupler was studied.
Coupling factor=
Insertion loss=
Isolation =

Exp.No:

VSWR MEASUREMENTS
Date:

_______________________________________________________________________________________

AIM:To Measure VSWR and Reflecting Coefficients using Reflex Klystron Source.
APPARATUS:

S.No
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Name of the Component
Klystron Tube
Klystron Power Supply
Klystron Mount
Isolator
Frequency Meter
Variable Attenuator
Slotted Section
Tunable Probe
Waveguide Stand
Matched Termination

Quantity
1
1
1
1
1
1
1
1
1
1

PROCEDURE:
1.The Components and Equipments was setup as shown in figure.
2. Switch ON the Klystron power and Cooling fan.
3. Switch ON the beam voltage (HT) and set beam voltage at 290V and adjustvoltaging to get
maximum output voltage.
4. By Keeping slotted section, we get Vminat one point.
5. By Using Vmax, Vminwe can calculate VSWR by using
VSWR(S)=Vmax/Vmin
6. Reflection Coefficient can be calculated by K=S-1/S+1.
BENCH
SETUP:

OBSERVATIONS:
Beam voltage Vb =
Beam current Ib=
Repeller voltage Vf=
Repeller Current Vf=
Vmax=________
Vmin_________

CALCULATIONS:
VSWR(S)=Vmax/Vmin=

Reflection Coefficient , K=S-1/S+1=

RESULT:

Exp.No:

WAVEGUIDE PARAMETERS MEASUREMENT
Date:

_______________________________________________________________________________________
AIM: To determinewaveguide parameters in a rectangular wave guide working in TE mode.

APPARATUS:
S.No
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.

Name of the equipment
Klystron power supply
Klystron tube
Klystron Mount
Isolator
Frequency meter
Variable attenuator
Slotted section
Tunable Probe
Waveguide stand
Movable slot
Matched Termination

Quantity
1
1
1
1
1
1
1
1
1
1
1

PROCEDURE:
1.Set up the components as shown in figure.
2.Setup variable attenuator at minimum attenuation position.
3.Keep the control knobs of klystron supply as shown below
i. Beam Voltage – OFF
ii. Modulator Switch – AM
iii. Beam Voltage knob – Fully anti Clockwise
iv. Regular Voltage - Fully Clockwise
4. Switch on klystron power supply and cooling fan.
5.Switch on beam voltage switch and set beam voltage at 300V with help of beam voltage knob.
6.Tune plunger of klystron mount for maximum amplitude of signal.
7.Adjust slotted line section and tunable probe for maximum signal variation.
8.Tune frequency meter to get a dip on CRO and note down frequency directly from meter.
9.Move the probe to next minimum position and calculate the difference between two maximum
positions.
10.Calculate guide wave length
λg=2(d1-d2)
11.Measure the waveguide inner broad dimension ‘a’ which will be around 2.286cm for X-band.
12.Calculate frequency of f=c/λ =
13.Repeat the above procedure for different micrometer reading.
14.Calculate the β value β=2∏/λ

BENCH SETUP:

Ammeter
OBSERVATIONS:
Beam voltage Vb =
Beam current Ib=
Repeller voltage Vf=
Repeller Current If =
THEORITICAL CALCULATIONS:
d1=
d2=
Guide wavelength λg=2(d1-d2)=
Cutoff wavelengthλc=2a=
Free space wavelength λ=1/
Frequency f=c/ λ=
Phase Constant β=2∏/λ=

RESULT:

=

Exp.No:

S-PARAMETERS OF A MAGIC-TEE
Date:

AIM:To determine the s-parameters of a Magic-Tee using Reflex klystron
APPARATUS:
S.No
1.
2.
3.
4.
5.
6.
7.
8.
9.
10
11.
12.

Equipment
Micro wave source

Isolator
Frequency Meter
Variable Attenuator
Slotted section

Tunable Probe
Detector Mount

Matched Termination
Magic-Tee

Waveguide Stand
Cables, Accessories
Ammeter

Quantity
1
1
1
1
1
1
1
1
1
1
1
1

PROCEDURE:
1. The components and equipment’s are to be connected as shown in the fig.
2. The microwave source was energized for particular frequency of operation.
3. Remove magic tee and connect detector mount and tune for maximum output.
4. The reference level of current was seen on the ampere meter with the help of variable attenuation
and reading was noted down (let it be i1).
5. Place the magic tee after slotted time without disturbing the position of detector and port2 to
detector mount and port3, port4 to matched termination.
6. Then port2 was connected, port4 in matched termination, port3 in detector mount. i3 value was
determined by connecting port3 and port2 in matched termination and port4 in detector mount then
values of i4 was determined.
7. The same procedure i.e., port2,port3 and port4 can be changed and the values of the current for
port2,port3,port 4 was determined respectively.
8. Compute S-parameters by using S12=20log(i1/i2).
9. The same experiment can be done for other ports of magic tee to find difficult S-matrix values.
10. Repeat above experiment for other frequencies of needed.

Magic-TEE:

TABULAR COLUMN:
S.No

Ports

1.

Port 1

2.

Port 2

3.

Port 3

4.

Port 4

i1(mA)

i2(mA)

i3(mA)

i4(mA)

CALCULATIONS:
S.No
Ports

Column-4

20log(i1/i1)

20log(i1/i2)

20log(i1/i3)

20log(i1/i4)

2.

Port 2

20log(i2/i1)

20log(i2/i2)

20log(i2/i3)

20log(i2/i4)

3.

Port 3

20log(i3/i1)

20log(i3/i2)

20log(i3/i3)

20log(i3/i4)

4.

Port 4

20log(i4/i1)

20log(i4/i2)

20log(i4/i3)

20log(i4/i4)

At port2:S21=20log(i2/i1)
S23=20log(i2/i3)

S12= 20log(i1/i2) =
S14=20log(i1/i4)=
S22=20log(i2/i2)
S24=20log(i2/i4)

At port3: S31= 20log(i3/i1)=
S33= 20log(i3/i3) =
At port4:S41=20log(i4/i1)
S43=20log(i4/i3)

RESULT:

Column-3

Port 1

S13= 20log(i1/i3) =

[

Column-2

1.

At port1: S11= 20log(i1/i1)=

S=

Column-1

S32= 20log(i3/i2) =
S34=20log(i3/i4)=
S42=20log(i4/i2)
S44=20log(i4/i4)

]

Exp.No:

SCATTERING PARAMETERS OF CIRCULATOR
Date:

_______________________________________________________________________________________

AIM: To analyze the isolator and circulator using s parameter measurement.
APPARATUS REQUIRED:
S.No
1.
2.
3.
4.
5.
6.
7.
8.

Equipment

Quantity

Klystron power supply
Klystron Tube
Klystron Mount
Isolator
Frequency Meter
Variable Attenuator
Slotted section
Detector Mount

1
1
1
1
1
1
1
1

PROCEDURE:
1. Connect the slotted section to detector mount and measure the power (or)
Voltage (A1) using CRO (or) power.
2. Now remove the detector mount from the slotted section, and connect the
slotted section output to circulator port 1, and connect the detector mount to
port 1, terminate to port 3 with matched termination.
3. Now measure the power (or) voltage (A2) using CRO (or) power meter.
4. Now remove the detector mount from port 2, and connect to port 3,
terminate to port 2 with matched termination.
5. Now measure the power (or) voltage (A3) using CRO (or) power meter.
BENCH SETUP:

TABULAR COLUMN:
S.No

Ports

1.

Port 1

2.

Port 2

3.

Port 3

i1(mA)

i2(mA)

i3(mA)

CALCULATIONS:
S.No

Ports

Column-1

Column-2

Column-3

1.

Port 1

20log(i1/i1)

20log(i1/i2)

20log(i1/i3)

2.

Port 2

20log(i2/i1)

20log(i2/i2)

20log(i2/i3)

3.

Port 3

20log(i3/i1)

20log(i3/i2)

20log(i3/i3)

At port1: S11= 20log(i1/i1)=

S12= 20log(i1/i2) =

S13= 20log(i1/i3) =
At port2:S21=20log(i2/i1)

S22=20log(i2/i2)

S23=20log(i2/i3)
At port3: S31= 20log(i3/i1)=
S33= 20log(i3/i3) =
S=[

RESULT:

]

S32= 20log(i3/i2) =

OPTICAL
COMMUNICATION
EXPERIMENTS

Exp.No:

CHARACTERISTICS OF LED
Date:

AIM: The aim of this experiment is to plot the V - I characteristic of LED
APPARATUS:
1. Scientech 2501A Tech Book with Power Supply and mains cord
2. Optical Fiber cable
3. Scientech Oscilloscope
4. Scientech Digital Multimeter
PROCEDURE:
1. Connect the TechBook Power Supply with mains cord to TechBook Scientech2501A.
2. Ensure that all switched faults are in OFF condition.
3. Put the mode switch SW1 to Digital to drive the emitter in Digital mode.
4. Make connections as shown in the above figure
(i) Connect the variable Power Supply 1 to the emitter input. Keep the level of the supply to
minimum position.
(ii) Connect an Ammeter between point ‘a’ and ‘b’ to measure the forward current (If).
(iii)Connect a Voltmeter between emitter input and variable Power Supply 2 to measure the forward
voltage (Vf). Keep the level of the supply to maximum position. It measures the voltage drop
across the 1kohms (connected in series with Photo LED) current limiting resistors.
5. Switch ‘On’ the Power Supply of TechBook and Oscilloscope.
6. Adjust the Power Supply potentiometer to its minimum setting fully counter clockwise. Now look
down the emitter LED socket and slowly advance the setting of the potentiometer until in subdued
lighting the light from LED is just visible.
7. Vary the potentiometer gradually so as to vary the forward voltage (as 1.5,2.0…..), note the
corresponding If (forward current).
8. Record these values of (Vf) and (If) & plot the characteristic between these two

CIRCUIT DIAGRAM:

MODEL GRAPH:

TABULAR COLUMN:
S.No
Vf

RESULT:

If

Exp.No:

CHARACTERISTICS OF LASER DIODE
Date:

AIM: To study and draw the characteristics of laser diode using fiber optical cable.
APPARATUS:
S.No
Equipment Name
Quantity
1
Laser diode modulator
1
2
Laser diode demodulator
1
3
Digital multi meter
2
4
Optical fiber cable
1
PROCEDURE:
1. The components were set up as shown on fig
2. 2. The P0 knob of the laser diode modulator was set by transmitter, measured and noted down
the forward voltage from DMM.
3. From the forward voltage , calculate the forward current If using formula
If= Vf/100
4. The P0 knob if transmitter was varied and noted down the output voltage connected to DMM at
the pins if Vout and ground of laser diode modulation receiver.
5. By using output voltage, output power was calculated using formula
P0= Vout/10 watt
6. Plot the graph between obtained output power to field current (I f)
CIRCUIT DIAGRAM:

Po(w) Output
Power

MODEL GRAPH:

TABULAR COLUMN:
S.NO Forward voltage
(Vf)

RESULT:

Forward Current
If(mA)

Forward current
(If)

Output
reading(V)

P0= reading/10
(mw)

Exp.No:

INTENSITY MODULATION OF LASER OUTPUT THROUGH AN
OPTICAL FIBER
Date:

AIM: To obtain Intensity Modulation of the Digital Signal, transmit it over a fiber optic cable and
demodulate the same at the receiver end to retrieve the original signal.
APPARATUS:
1. Scientech 2501A TechBook with Power Supply cord
2. Optical Fiber cable
3. Scientech Oscilloscope with necessary connecting probe
PROCEDURE:
1. Connect the TechBook Power Supply with mains cord to TechBook Board
2. Make the connections as shown in the figure
(i). Connect the 1 KHz square wave from Function Generator to emitter input.
(ii) Connect the fiber optic cable between emitter output and detector input.
(iii) Connect the detector output to comparator input.
3. Put the mode switch SW1 to Digital to drive the emitter in Digital mode. This ensures that signal
applied to the driver input cause the emitter LED to switch quickly between ‘On’ & ‘Off’ states.
4. Switch ‘On’ the Power Supply of TechBook and Oscilloscope.
5. Examine the input to emitter on an Oscilloscope this 1 KHz square wave is now being used to
amplitude modulates emitter LED.
6. Examine the output of detector. This should carry a smaller version of original 1 KHz square wave
illustrating that the modulated light beam has been reconverted into an electrical signal.
7. Monitor inputs of comparator and slowly adjust the comparator bias potentiometer until the DC level
on the negative input lies mid-way between the high & low level of the signal on the positive input. This
DC level is comparator's threshold level.
8. Examine the output of comparator. Note that the original digital modulating signal has been
reconstructed at the receiver.
9. Once again carefully flex the fiber optic cable; we can see that there is no change in output on
bending the fiber. The output amplitude is now independent of the bend radius of the cable and that of
length of cable, provided that detector output signal is large enough to cross the comparator threshold
level. This illustrates one of the advantages of amplitude modulation of a light beam by digital rather
than analog means. Also non-linear ties within the emitter LED & phototransistor causing distortion of
the signal at the receiver output are the disadvantages associated with amplitude modulating a light
source by analog means. Linearity is not a problem if the light beam is switched ‘On’ & ‘Off’with a
digital signal, since the detector output is simply squared up by a comparator circuit. To overcome
problems associated with amplitude modulation of a light beam by analog means, analog signals are
often used to vary or modulate some characteristic of a digital signal (e.g. frequency or pulsewidth.).
The digital signal being used to switch the light beam ‘On’ & ‘Off’ The next two experiments illustrate
how an analog signal can be used to modulate two specific characteristics of a digital signal.

BLOCK DIAGRAM:

MODEL GRAPH:
Observe the waveforms as shown below.

Input to Emitter circuit
(CH1-5V/div; TB- 0.5mS)

Input to Emitter LED
(CH1-5V/div; TB- 0.5mS)

Output of Detector circuit
(CH1-2V/div; TB- 0.5mS)

S.No

Parameter

1

Input signal

2

Modulated signal

3

Demodulated signal

RESULT:

Output of Comparator circuit
(CH1-5V/div; TB- 0.5mS)

Amplitude(V)

Time

Exp.No:

MEASUREMENT OF DATA RATE FOR DIGITAL OPTICAL LINK.

Date:
______________________________________________________________________________
AIM: To measure the data rate for digital optical link using optical fiber link
APPARATUS:
1. Scientech 2501A TechBook with Power Supply and mains cord
2. Scientech Function Generator 3 MHz
3. Scientech Oscilloscope
PROCEDURE:
1. Connect the TechBook Power Supply with mains cord to TechBook Board
2. Make the connections as shown in next figure
(i). Connect the 1 KHz square wave from Function Generator to emitter input.
(ii) Connect the fiber optic cable between emitter output and detector input.
(iii) Connect the detector output to comparator input.
3. Put the mode switch SW1 to Digital to drive the emitter in Digital mode. This ensures that signal
applied to the driver input cause the emitter LED to switch quickly between ‘On’ & ‘Off’ states.
4. Switch ‘On’ the Power Supply of TechBook and Oscilloscope.
5. Examine the input to emitter on an Oscilloscope this 1 KHz square wave is now being used to
amplitude modulates emitter LED.
6. Examine the output of detector. This should carry a smaller version of original 1 KHz square wave
illustrating that the modulated light beam has been reconverted into an electrical signal.
7. Monitor inputs of comparator and slowly adjust the comparator bias potentiometer until the DC level
on the negative input lies mid-way between the high & low level of the signal on the positive input. This
DC level is comparator's threshold level.
8. Examine the output of comparator. Note that the original digital modulating signal has been
reconstructed at the receiver.
9. Change the frequency of square wave inputto10 KHz. Observe the received output on the
Oscilloscope.
10. Vary the frequency of the TTL input observing the output each time. The comparator bias
potentiometer can be adjusted, if required.
11. Note the frequency at which the output is distorted or has become zero. The bit rate supported by the
link is twice the frequency reading corresponding to zero/ distorted output in bits per second.

CIRCUIT DIAGRAM:

MODEL GRAPH:

Input and output in dual mode (10 KHz)
(CH1-2V/div; TB- 50uS)
Square wave input: Amplitude (A) =
Frequency (f) =
Data rate = 2*f
= ------- bits/ sec
RESULT:

Input and Output in dual mode (480 KHz)
(CH1-2V/div; TB- 1uS)

ADDITIONAL EXPERIMENTS
Exp.No:

MEASUREMENT OF NUMERICAL APERTURE (NA) OF OPTICAL FIBER

Date:
________________________________________________________________________________
AIM: Measurement of Numerical Aperture (NA) of optical fiber
APPARATUS:
1. Scientech 2501A TechBook with Power Supply and mains cord
2. Optical Fiber cable
3. Numerical Aperture measurement Jig
PROCEDURE:
1. Connect the TechBook Power Supply with mains cord to TechBook Scientech2501A.
2. Put the mode switch SW1 to Digital to drive the emitter in digital mode.
3. Switch ‘On’ the Power Supply of TechBook and Oscilloscope.
4. Connect the Frequency Generator 1 KHz sine wave output to input of emitter circuit. Adjust its
amplitude at 5Vp-p.
5. Connect one end of fiber cable to the output socket of emitter circuit and the other end to the
numerical aperture measurement jig. Hold the white screen facing the fiber such that its cut face is
perpendicular to the axis of the fiber.
6. Hold the white screen with 4 concentric circles (10, 15, 20 & 25 mm diameter) vertically at a suitable
distance to make the red spot from the fiber coincide with 10 mm circle.

7. Record the distances of screen from the fiber end L and note the diameter W of the spot.
8. Compute the numerical aperture from the formula given below.

9. Vary the distance between in screen and fiber optic cable and make it coincide with one of the
concentric circles. Note its distance.
10. Tabulate the various distances and diameter of the circles made on the white screen and computer
the numerical aperture from the formula given above.

BLOCK DIAGRAM:

TABULAR COLUMN:
S.No
Diameter W
1
2
3

RESULT:

Distance D

NA

Exp.No :

MEASUREMENT OF LOSSES FOR ANALOG OPTICAL LINK

Date:
________________________________________________________________________________
AIM: Measurement of Propagation or Attenuation Loss in the optical fiber.
EQUIPMENTS:
1. Scientech 2501A TechBook with Power Supply Cord
2. Optical Fiber Cable
3. Scientech Oscilloscope with necessary connecting probe
BLOCK DIAGRAM:

PROCEDURE:
1. Connect the TechBook Power Supply with mains cord to TechBook Scientech2501A.
2. Make the connections as shown in the figure
(i) Connect the Function Generator 1 KHz sine wave output to emitter input.
(ii) Connect 0.5 m optic fiber between emitter output and detector input.
(iii) Connect Detector output to amplifier input.
3. Put the mode switch SW1 to Analog to drive the emitter in analog mode.
4. Switch ‘On’ the Power Supply of TechBook and Oscilloscope.
5. Set the Oscilloscope channel 1 to 0.5 V/ Div and adjust 4-6 div amplitude by using X 1 probe with
the help of variable potentiometer in Function Generator block at input of emitter.
6. Observe the output signal from detector on Oscilloscope.
7. Adjust the amplitude of the received signal as that of transmitted one with the help of gain adjusts pot
in AC amplifier block. Note this amplitude and name it V1 .
8. Now replace the previous fiber optic cable with 1 m cable without disturbing any previous setting.
9. Measure the amplitude at the receiver side again at output of amplifier. Note this value end name it
V2 Calculate the propagation (attenuation) loss with the help of following formula.

Where
a = loss in nepers / meter
1 nepers = 8.686 dB
L1 = length of shorter cable (0.5 m)
L2 = Length of longer cable (1 m)
EXPECTED WAVEFORMS:

Input to Emitter Circuit (CH1-0.2V/div; TB- 0.5mS)

Detector output (for 0.5m Cable)
(CH1-0.1V/div; TB- 0.5mS)

S.No

Detector output (for 1m Cable)
(CH1-0.1V/div; TB- 0.5mS)

Optical fiber Length(0.5
m)

Voltage (V)

1

0.5 m

V1 =

2

1m

V2 =

Calculation:
Recorded values are as follows.
V1 = 0.6V; V2 = 0.54V; L1= 0.5m; L2= 1.0m
=> α = - [log (V1 / V2 )] / (L1 + L2)
= - (0.18/1.5) = (- 0.12) nepers / meter
= -(0.12) * 8.686 dB
= -1.0 dB approx.

RESULT:

EXP NO:

STUDY OF BENDING LOSS
Date:

AIM: Study of Bending Loss
APPARATUS:
1. Scientech 2501A TechBook with Power Supply cord
2. Optical Fiber cable
3. Scientech Oscilloscope with necessary connecting probe
4. Mandrel
PROCEDURE:
1. Connect the TechBook Power Supply with mains cord to TechBook Board
2. Make the connections as shown in the figure
(i) Connect the Function Generator 1 KHz sine wave output to emitter input.
(ii) Connect 0.5 m optic fiber between emitter output and detector input.
(iii) Connect Detector output to amplifier input.
3. Put the mode switch SW1 to Analog to drive the emitter in analog mode.
4. Switch ‘On’ the Power Supply of TechBook and Oscilloscope.
5. Set the Oscilloscope channel 1 to 0.5 V/ Div and adjust 4-6 div amplitude by using X 1 probe with
the help of variable pot in Function Generator Block at input of Emitter.
Observe the output signal from detector on Oscilloscope.
Adjust the amplitude of the received signal as that of transmitted one with the help of gain adjusts
potentiometer in AC amplifier block. Note this amplitude and name it V1 .
8. Wind the fiber optic cable on the mandrel and observe the corresponding AC amplifier output on
Oscilloscope, it will be gradually reducing, showing loss due to bends.

CIRCUIT DIAGRAM:

Model wave form:

Input to Emitter Circuit
(CH1-0.2V/div; TB- 0.5mS)

Detector output (for 1m Cable)
(CH1-0.1V/div; TB- 0.5mS)

Detector output (after bending)
(CH1-0.1V/div; TB- 0.5mS)

S.No

RESULT:

Optical fiber Length

Voltage (V)

