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Date:
Experiment No: 1

CHARACTERISTICS OF GUNN DIODE OSCILLATOR

Aim:
To determine the V-I Characteristics of a GUNN Diode oscillator.
Apparatus Required:
=

S.NO | NAME OF THE APPARATUS QUANTITY
1 Gunn Power Supply 1
2 Gunn Oscillator 1
3 Variable Attenuator 1
4 Frequency Meter 1
5 Slotted Section with Tunable Probe 1
6 Detector Mount 1
£l Isolator 1

Theory:

The Gunn Oscillator is based on negative differential conductivity effect in bulk semiconductors

which has two conduction bands separated by an energy gap (greater than the terminal energies). A
disturbance at the cathode gives rise to high field region which travels towards the anode Wl;
. ! ol 5 en
this field domain reaches the anode, it disappears and another domain is formed at the cathod d
athode an

starts moving towards anode and so on. The time required for domain to travel fro thod
m cathode to

resonant cavity. The Oscillation frequency is determined b ity di
Y cavity dimensions. Alth
-_Although Gunp

Oscillator can be amplitude modulated with the bias volta
ge. We have used g PIN
modulator for

square wave modulation of the signal COIIliIlg from Gunn diode A measu £
. re of the Square w V
ave

modulation capability is the Modulation depth. That is th
: € output ratio between ‘ON’
and ‘OFF>.
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Procedure:

1. Set up the equipments as shown in figure.
2. Set the Variable Attenuator at minimum position.

3. Keep the Control knobs of Gunn Power supply as below:

Meter Switch - OFF
Gunn Bias Knob - Fully anticlockwise
PIN Bias Knob - Fully anticlockwise

PIN Mode Frequency - Any position.

4. Set the Micrometer of Gunn Oscillator for required frequency of operation.

5. Switch ON the Gunn Power Supply and Cooling fan.

6. Measure the Gunn diode current corresponding to the various Gunn bias
voltages through the digital panel meter and meter switch. Do not exceed the
bias voltage above 8 volts.

7. Plot the Voltage and Current readings on the Graph as shown inn figure.

8. Measure the Threshold voltage which corresponds to maximum current.

Note:
Do not keep Gunn bias knob position at threshold position for more than 10-15 seconds.

Readings should be obtained as fast as possible. Otherwise due to excessive heating, Gunn
o2

diode may burn.
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Plock Diagram:

Gunn

PIN
Isolator

f‘:;p’ff " Oscillator *| Modulator
Movable Slotted
Short /‘Matched S:lide Line P
Termination %\j:fe\r Section i
CRO < Tunable
VSWR probe
Meter
Tabulati~n:
SL.No. Gunn Bias Gunn Oscillator Current
Voltage I (mA)
V (Volts)
1.
2,
3.
4.
S.
6.
7
8.
9 TSR P s S
10.
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Model graph:

AVIT

f
e Threshold Voltage
CURRENT i
(mA) ,'
i
i
!
|
!
!
,i
!
.'
TR VOLTS (V)
Result:

huS th e i i
T AV Characterlstlcs of a Gunn Diode Oscillat determ ned
ator is det 1
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Date:
Experiment No: 2

CHARACTERISTICS OF REFLEX KLYSTRON

Aim:
To study the characteristics of a Reflex Klystron tube.
Apparatus Required:
S.NO | NAME OF THE APPARATUS | QUANTITY
1 Klystron power supply 1
2 Klystron mount 1
3 Klystron tube 1
4 Frequency meter 1
5 Variable attenuator 1
6 Slotted section with probe carriage 1
7 Oscilloscope 1
Theory:

A Reflex klystron uses only cavity as both buncher and catcher. The electron beam

which goes through the cavity is velocity modulated and js reflected and passes back through th
gh the

cavity. Outer conductor is at ground potential. The electron beam from t

he gun goes through
: 2n t
cavity and bunched and then electrons do not actually reach the repeller bu gh the

| tare reflected soq
by the negative voltage. These electrons then enter the cavity which now s

; acts as a cg
these electrons. The move negatives the voltage sooner the electron t tcher for
urn.

For max;j
output these should complete bunching of the reflected beam at the cathod Wi
catho
over a na
. TTOW range as volt ag power output, A small fre
can be obtained by adjusting the reflector voltage. This is called electron; L b
ronic

range,

voltage varies frequency, © Varying the repeller
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Procedure:

. Corect the equipment and component as shown in block diagram.

—_—

2. Set micrometer of variable attenuator around some position.

3. Set mode selection switch to amplitude modulation position beam voltage
Control fully anti-clockwise direction. Reflector voltage control knob to the max,
Clockwise direction.

4. Switch ON the klystron power supply, CRO and cooling fan.

5. Switch ON the beam Voltage and rotate beam voltage knob clockwise up to

300V deflection in meter.

Keep the AM- mode amplitude knob, AM frequency knob at the midpoint.

Rotate the repeller Voltage knob to get output in CRO.

Rotate the AM-mode amplitude knob to get the maximum output in CRO.

© o N o

Maximize the output with frequency control knob at AM- mode.
10. The output can also be reduced by variable attenuator for setting the output for

any particular position.

Tabulation:
SLNo. | Repeller Output Voltage
Voltage
15
25
3
4.
5.
6.
7,
8.
9.
10.
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Block Diagram:
Klystron Tunable
e probe
R M ey v L —
Klystron ,| Klystron Frequency Variable i Slotlwd
power Mount "l Meter " Attenuator fw'ct,um
with probe

supply
i L carrjage

y
Waveguide
Detector
CRO mount

10
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Model Grapi:

Output
Power
(mW)

Reflector

Frequency

(GHz) /
!

Reflector Voltage

Result:

Thus the characteristics of a klystron tube were studied

11
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PDate:
Experiment No: 3

ER
CHARACTERISTICS OF DIRECTIONAL COUPL

AIM:

i irectivi irecti coupler.
To find the coupling co-efficient and directivity of directional coup

APPARATUS REQUIRED:

B B
SNO | NAME OF THE APPARATUS | QUANTITY

1 Klystron power supply 1
2 Klystron mount 1
3 Klystron tube

- Frequency meter

Variable attenuator

Slotted section with probe carriage
Tunable Probe

CRO

RN N[n

THEORY:

A Directional Coupler is a four part component in which two transmission lines are
coupled in such a way that the output at the port of one transmission line depends on the
direction propagation in other. In an ideal coupler, a signal entering at port-1 will travel to port-2
and a pre-determined portion of this signal will appear at one of the other two ports. There will
be zero output at port-4.f this main signal travels in this reverse direction, from port

y i -2 to port-1, a
small coupled signal will appear at the port which is isolated in the first case. When a si 1
. a signa

travels from port-1 to port-2, the coupled signal travels and appears at either port-3 4
-3 or port-4

depending on the coupling mechanism used.
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i fici ¥ o Aivect a4 particular point is th
The coupling co-efficient of a directional coupler at a particular point
: A measure of performance of the
power to the coupled output power, expressed in dB. A measure of performa

A » . ; > the " coupling
directivity. This is defined as the ratio expressed in dB of the output of coupling

e ratio of the input
DC is its

arm to the

. . - . 3 s .  anbivity CF » e or less than the
unwanted signal in the fourth arm which is 1%.The directivity can be more o1

coupling coefficient.

Coupling co-efficient = 20 log Vmax / Vmin.

Directivity =Y - X

Y — Backward Co-efficient

X — Forward Co-efficient

PROCEDURE:

1. Set up the experiment as shown.

2. Euergize the micro wave source for particular operation frequency.

3. Remove the multi hole directional coupler and connect with the detector mount to
CRO.

4. Insert the directional coupler as shown with detector to port-B and matched
termination at port-A.

5. Note down the reading on the CRO. Now interchange detector to port-A and matched
termination to port-B.

6. Now connect the directional coupler in reverse direction, port-B to slotted section
with probe carriage and port-A to detector with matched termination.

7. Using the reading on CRO, interchange the detector to port-B and matched
termination to port-A and measure reading in CRO.

8. Using formula, calculate coupling co-efficient and directivity of the directional

coupler.

14
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BLOCK DIAGRAM:

AVIT

Matched
termination

{lystron . _ 23
e ﬁgjgton l;\l/lequ?ncy W Directional
upply e | Attenuator )| coupler ——+
y
Wave
guide
CRO Detector
mount
TABULATION:
Path Outputs | Obtained Value
Forward Port B
Port D
Backward PortA i
Port D
e SIS el oY
Result:

Thus the directional coupler is studied.

15
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Date:
Experiment No: 4

p— C TEE
CHARACTERISTICS OF § 7 H PLANE TEE, MAGIC T

. ¢ § Magic tee.
To Study the power distribution characionstics in [-plane, H-plane Tee & Magic

Apparatus Reguired:

SNO I NAME OF THE APPARATUS | QUANTITY

1 IKiyswonPowersupply [ |
3 |PrequencyMeter | 1
5. | Detector Mount With Probe G B
6. E-plane, H-planc& Magic Tees !
7. CRO |

Theory:

Microwave tees are junctions or networks having 3 or more ports. Tees are used to
Mnmofﬁemveguueimmicsmpuﬂklwithmemainwaveguide.
Various types of Tee junctions are

(i)  E-plane Tee
(ii)  H-plane Tee
(i)  Magic Tee
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Date:
Experiment No: §

; 3 FTARACTERISTICS
HORN ANTENNA « GAIN AND DIRECT TONAL (€ HARAC

Aim:

ectional characteristics.

g~ . 3y Ny
To study the characteristics of a Hom Antenna Gain and

Apparatus Required:

[S.NO | NAME OF THE APPARATUS | QUANTITY |

' Klystron power suppil‘r_\i’ww' | l

ra

4 S—
Klystron mount
| Klystron tube ——
| Frequency meter
| Variable attenuator

Slotted section with probe carriage

| Tunable Probe
| Transmitting and Receiving antenna
Slide Screw tuner
 Wave guide mount with crystal
CRO

> |

—l—lolmigiouinl
e —_— P Pt | p— | — -—il-—l

Theory:

An Antenna transfers energy between a transmitter and a receiver through the medium.
Small distances and low frequencies tend to favor transmission lines and wave guides, while
large distances and high frequencies tend to favor antenna.

If a transmission line propagating energy is left open at one end, there will be radiation
from this end. The mismatch will be improved, if the open wave guide is given a horn shape.
This will also result in a more concentrated radiation because of the larger radiation area or
aperture.

A point source, i.e. an isotropic radiator will radiate i
However, a real antenna favors certain direction rather than othei)'oWer evelle L

s. Power Intensity Vs the

antenna angle at a constant distance from the radiating antenna,

20
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- : e 1 ' : and consists of many lobes.
FFor practical reasons, it is presented  two dimensionally and consists

Gain . e
. 0
TG g 4 . . Che Al » compared to the p
Gain G is the power intensity at the maximum of the main lobe comp

. . ; : . : . L e came .1 fed to the antennas.
intensity achieved from an Imaginary isotropic antenna with the same powel

- . ; , P . radiating field. Normally
The field of an antenna consists of two parts, the induction field and the radiating fi

antenna measurements take place in the far field.

Directivity . . density
The directivity D of an antenna is defined as the ratio of the maximum power

at a given distance to the average power density at that distance.
D = Pmax / Pavg
The directivity can also be expressed as D = 4n / Q)

Where €2 is the beam solid angle. The greater the value of 0, the better an antenna conventual’s
energy.

Procedure:

1. Set up the equipments and component as shown in block diagram.

2. Keep the axis of the two antennas in the same line. Energize the Kps maximum
output at desired frequency of square wave modulation by tuning the square
way e amplitude and frequency of modulating signal of Kps.

3. The receiving antenna is moved around the axis line and the distance of the
output voltage is measured and graph is plotted,

4. A sectorial antenna is need as receiver antenna and the angle output voltage are

measured an graph is plotted.
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Block Diagram:

Klystron
tube

l

ystron
wer

aply

"| Klystron

Mount

Frequency
Meter

Tabulation:

SL
No.

Distance

Output
Voltage

ol M e el e -

S1.No.

Angle

Output
(mV)

b bl el et el e

Variable

"I Attenuator

AVIT

Tunable

probe

FSIJOt'ted

» section

CRO

with probe
carriage

Waveguid
e Detector
mount

22
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Model Graph:

Voltage (V)

3
>

Distance(ctmn)

Result:

Thus the characteristics of a Horn antenna were studied.

23
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OPTICAL COMMUNICATION

Date:
Experiment No: 6

ERS
NUMERICAL APERTURE DETERMINATION FOR FIB

AIM:
To measure the Optical Fiber Numerical Aperture.

Apparatus Required:
Equipment and tools

e Multimode fiber (125 pum cladding diameter)

e Fiber stripper

Fiber cleaver

Microscope setup for fiber end inspection

Laser (Helium-Neon gas laser emitting at 632.8 nm)
Optical breadboard

Optical mounts (posts, post holders, fi
Rotational stage

Optical power meter and detector head

e Ball drivers and screws

ber holders, fiber xy-positioner)

Introductior
In this very first fiber-optic “experience,” you will learn how to handle telecommunications-

grade optical fibers and prepare fiber-ends for light coupling. You will get your first hands-on
experience with building an optical setup on an optical breadboard. You will inspect the fiber
cross-section using a microscope and measure the fiber numerical aperture (NA).

Fiber NA measures the cone of light ray that can be collected and transmitted in an optical fiber.

Lecture 2 explains the concept of NA.

Before measuring fiber NA, it will be necessary to prepare the fiber ends so that light can be
in/out-coupled via flat end-faces. This is done by a “scribe-and-break” technique to cleave th
fiber. A diamond blade of the fiber cleaver is used to start a small crack in the fiber. The fi -
then pulled to propagate the scribe across the fiber cross section. ; Lo

*Lab safety (This should apply to ALL labs)
Common sense precaution will make fiber-optic experiments a safe and fun experien
. Never look directly into the laser beam. The laser beam power used in 4620 ce. |
is on the order of mW (about that of a laser pointer). You can always trac thexp.ervlments
laser bpam by using a piece of white paper. Use a sensor card to trace th ¢ the visible
beam in later experiments. ¢ infrared laser
* Itisagood idea to wash your hands after the experiments. There j

plastic and glass debris after you strip and cleave the fiber, s always some tiny

24
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Procedure
»reparing fiber ends :
ll e ) from a length of mu

fiber cut, which may degrade the fiber in/out-coupling and ma

: [timode fiber
Remove about 37 of fiber jacket (a thin plastic coating
using the fiber stripper.

Use the fiber cleaver to cleave the stripped fiber end.

very gently by using the cleaver arm (just touch the S hen you pull the
starting a small “nick,” which will propagate across the fiber cross sectl

3 1+ o the base of the cleaver.
fiber. Gently pull the fiber to finish the cleaving by carefully bending the base 0

) g s will give you a rough
ote that you should not attempt to cut the fiber with the blade. This will § Ll
f & s / ke your fiber NA measurement

L ;
Press the cleaver blade (white ml color)
fiber with the blade). You are on y

inaccurate.

Check the quality of the cleaved fiber end by examinit
end-face should appear flat and be free of defects (such as gl
near the fiber sidewall are generally acceptable if they do not
the fiber.

1g it under a microscope. The fiber
ass debris or cracks). Cracks
extend into the core region o

f

Common reasons for obtaining a poor cleave are as follows: (a) a poor scribe, and (b) a non-

uniform pull of the fiber.
A scribe that is too deep may cause an irregular cleave. If the pull is non-uniform (e.g.

the fiber is twisted), irregularities may show up on the fiber end-face, typically with a “lip” at

the fiber sidewall.

Repeat steps 1 — 3 for the other fiber end.

Now view a fiber end under the microscope. Use a lamp to illuminate the other end of the

fiber. You will be able to see the light shining through the central portion of the fiber. This

is the fiber core. The region surrounding the core is the fiber cladding. You would not see

the plastic jacket. (You have already stripped it!)

Sketch the fiber cross-section on your notebook. Use a ruler to measure the core and

cladding d?ameter on 'the screen. RecoFd your measurement and calculate the ratio of core to

cladding diameter. Given a cladding diameter of 125 pum, calculate the core diameter.

Measuring Fiber Numerical Aperture

1.

Set up the laser such that the laser beam propagates parallel to a line of holes on the

breadboard, and the beam is at a reasonable height of about 10 cm above the breadboard

Use‘a piece of white paper to help locate and trace the laser beam. (Switch on tl;e l 03)1‘ )

beginning of the lab and leave it on until the end of the session. These lasers ¢ [dasu i

damaged if you switch it on and off too ofien!) poud be

Mount the rotational stage to the breadboard so tl

al sta adboe hat the laser beam p:
: N : : : i am passes over

hol'e (i.e. the f)rlgm) of the stage. /1 is a good idea to confirm the beam ositi : ;he cen.ter

a pzece'of white paper at the centre of the stage. The stage will need to lfi o S

to the line of holes (see Fig. 1(a)). © placed at an angle

Mount th: post holder on the stage. Pl ¥

2 stage. Place a post-mounted fiber iti
2 2 0S e ¢ .

stage, as shown in Fig. 1 (a). Play and get familiar with all the k?:oslit}m}lfl on Meduigtion

show the fiber positioner front and back views. Make sure you als b B & (h) and (©)
also try the z-adjustment.

o
N
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10.

113

12.

13.

AVIT

1d cylinder). Note that you

Insert one end of the cleaved fiber into the fiber holder (the g0 “ut 1 om of the fiber tip

will need to have stripped at least 6 cm of the fiber jacket. Let ab
extend from the holder. Insert the slit to hold the fiber in place. o ol lock on the
Place the fiber holder into the fiber positioner. Gently tighten the ﬁ' e; the %y, and.Z
positioner (the white plastic screw). Try moving the ﬁbejr'holder u;mzenter ,for i
adjustment knob. [It is a good idea to adjust the XY positioner to th€ oagh it may ot b
freedom of X-Y movements for later fine tuning. Same for- the Z-axis, e‘;  which should
necessary for this lab. [Note that there is a mechanical limit of the adjustment.

not be exceeded to avoid damage to the equipment.]
Orient the fiber positioner so that the fiber tip is abo
rotational stage, as shown in Fig. 2. You may need to use the X, y
a critical step in order to obtain an accurate value for the laser .
and thus the fiber NA. Confirm the alignment of your light-launchi :
sure that the fiber tip remains near the center of the laser beam as the stage 1S T e
positive and negative directions. In your report, explain why the fiber tip po
the rotational stage is critical to the NA measurement. J
Insert the far end ogf the fiber in another fiber holder. It is a good ia’e'a to leave a?o;d 1 cm of
fiber end outside the fiber holder. Mount and lock this fiber holder into another fiber
positioner. Mount the positioner on the breadboard using a post holder. .

Observe the output light from the fiber end using a piece of paper at a few-cm distance. :
Measure the size of the output light pattern. Measure the distance between the fiber tip
and the pattern. Estimate the cone angle of the output light from your measurement.
This allows a quick and simple estimation of the fiber NA.

Sketch in your notebook (and in your report) the light pattern that you obss:rve from

the fiber. Compare this with the laser beam before the laser enters the fiber. Discuss your
observation in your report.

Mount the detector (photodiode) head of the power meter so that the output light from the
fiber is incident on the detector head. Make sure the light pattern is entirely within the sensor
chip. Figure 3 shows the detector head and the power meter. You may select one of the
available power ranges for display (max. power 1 pW, 10 pW, 100 uW and 1 mW). F igure 4
shows the complete experimental setup.

ve the center (i.e. the origin) of the i
and z adjustment. This 1S
beam incidence angle
ng system by making
tated in both
sition above

Before you proceed with the NA measurement, you may maximize the laser power coupling
to the fiber by fine-tuning the xy-positioner and the rotational stage recursively. Note that
the alignment process may take about 5 to 10 minutes depending on the alignment of every
single piece of equipment. (The minimum optical power output from the fiber should be
about 10 uW before you proceed with the measurement.)

Use a piece of black paper to surround the detector head to kee
detector. Measure and record the detector back
at the input. You will need to subtract this backgr:
analysis.

Me.asure and record the power accepted by the fiber as a function of the laser beam
incident angle (as measured by the rotational stage with 2° intervals). Jr is important that
oo misclghment. Moo s encon diecions i orde to compensat for any laser-
e : . many data points as possible unti] the power
measured is practically at the detector background level.

p stray room light off the
ground level by blocking the laser beam
ound from all of your data in Yyour data
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acting hackground)
he curve at the
Here we
he sine of

after subtr :
the full width of tl
{ power.

14, In your report, plot the power received by the detector (
as a function of the measured incidence angle. Mcasure
oints where the received power is about 5% of the maximum receivee
define the half-width at this power as your measured fiber acceptance angle. T
this acceptance angle is the measured fiber numerical aperture. COMpare this measured A
to an estimated NA based on step 8. Compare your measured and estimated NA with an
accepted NA from fiber specifications found in the ELEC4620 website (see “Labs”)-
15. In your report, discuss any measurement uncertainty.

T

_. Y Adjustment

dp-. yiid Py % RN \
./XYPosItl_one bk < 7.

M ‘.."""LFibeerldqrv o
# " . Rotational’Stage® L,
9 { :

Lock - pe'Screwhere
.2 to mpunt the stage

yisonto the,opfical =
 /breadboard .

Sitt jo Keep. '
dlbetin hoider

-

X Adjustment

Fiber Holder
P(?iﬁonor Look -

- L

Fig. 1 (a) Post-mounted fiber positioner on the rotational stage

Fig. 1 (b) xy-positioner fr
y-p r front view Fig. 1 (¢) xy-positioner back view
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A\

ore X4

Rongs Selact

: S s ; N rop vater etector head
Fig. 2. Position the tiber tip above the Fig. 3. Power meter and d

rotational stage center.

Fig. 4. Experimental setup

Resuli:

Thus numerical aperture is determined.

~ 0
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. 3 PO
F\P“r“u‘“( Neo: Date:

DC CHARACTERISTICS OF LED

AIM:

To find the V1 characteristics of atven LED,

APPARATUS REQUIRED:

. Optical trainer kit
2. Ammeter

. Voltmeter

V¥

PROCEDURE:

1. Make the jumper settings as shown in figure.

o

Insert the sockets to connect the jumpers JP17 & JP16 as
shown in figure.

)

Keep the potentiometer Pr 10 to its minimum position.

4. By varying slowly Pr 10 to clock wise direction note down the
readings between voltage and current.

N

Plot the graph Ve % Ik,
RESULT:

Thus the VI characteristics of LE re i : i
cteristics of LED were found and graph was plotted.

29
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ggp UP DIAGRAM OF LED CHARACTERISTICS:

.4

Jp 16 Jp 17
TABULAR COLUMN:

FORWARD VOLTAGE | FORWARD CURRENT

/ - (Vr in Volts) (Ir in mA)

30
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MODEL GRAPH:

A

Irin mA

O Vr in Volts

Result:

Thus dc characteristics of LED are studied.

31
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pxperiment No: 8 Date:

CHARACTERISTICS OF PIN PHOTO DIODE

Aim:
To study the characteristics of PIN photo diode.

Apparatus Required:

; - S.NO | NAME OF THE APPARATUS QUANTITY

L Fiber link E- kit 2
, 24 Power Supplies 2
1 3. 20 MHz Dual channel oscilloscope 1
4. Glass Fiber Cable with ST 1
connector
5 Function Generator kit 1
6. Ammeter (0-30)mA, 1
7 Patch cords 10

Theory:

In Optical Fiber communication system, Electrical signal is first converted into optical
signal with the help of E /O conversion device as LED or photo Diode here. After this signal is
transmitted through Optical Fiber, it is retrieved in its original electrical form with the help of

O/E conversion device as Photo detector.

Optical Output vs. Forward/Output Current:

As the Forward current applied to a semiconductor diode is increased, photon oscillation

begins at a certain Threshold, causing optical emission. This Threshold current is called starti
. ng
current. The optical output power proportional to the forward current rises ex

t - . . ponentially with
emperature, increasing approx. 20 mA over a 50° C temperature variation

32
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Optical Output vs. Forward / Output Current:

Iig

8.

10.

Confirm that the power switch is in OFF position and then connect it to
the kit.

Make the jumper settings and connections as shown in figure.

Insert the jumper connecting wires (provided along with the kit) in
Jumper JP1, JP2 and JP3 at positions shown in the diagram.

Keep the potentiometer P5 in anticlockwise rotation is used to control
intensity of photo Diode.

Connect external signal generator to ANALOG IN post of Analog
Buffer and apply sine wave frequency of 1MHz, 1Vp-p signal precisely.
Then connect ANALOG OUT post to ANALOG IN post of transmitter.
Then switch ON the power supply. Rotate P5 slowly and measure
forward current and corresponding optical output power on power meter
in dBm.

Take number of such readings for various current values and plot the
Output power vs. Forward current graph for the photo Diode.

An oscillation begins at a certain Threshold, causing optical emission.
This Threshold current is called starting current.

The signal power at the output angle polished connector may be varied

in a 37dB dynamic range, -3dBm to -55dBm approx. for the modulated

signal.
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Block

Diagl‘am:

As in the photo diode circuit in the kit.

Tabulation:
S.NO Input voltage (V) | Output voltage(V)
From LED across photo diode
Model Graph:

MODEL GRAPH:

Result:

Optical

Power(dBm)

AVIT

Forward Current (ma)

34

Thus characteristics of a photo diode have been determined.
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E)\.perimc“t No: 9 Date:

OPTICAL TRANSMISSION USING ANALOG MODULATION

Aim:

To obtain the amplitude modulation of analog signal, transmit over a fiber optic cable &

demodulate the same at the receiver end to get back the original signal

Apparatus Required:
S.NO | NAME OF THE APPARATUS QUANTITY
L Experimental Kitl &Kit2 1
2 Power Supply 1
3L 20 MHz Dual channel oscilloscope 1
4. Function Generator kit 1
=) Fiber Cable(1m) 1
6. Patch cords 10

Theory:

Pulse amplitude modulation is a technique of communication in which a high
frequency signal is modulated in accordance with the message signal. The modulating signal is
sampled by pulses. PAM signal is a high frequency square wave in which the amplitude of each
pulse is equal to that of the information signal at the respective sampling instants. The block

diagram clearly indicates the concept of amplitude modulation & demodulation.

Procedure:

1. Make the connections as per the block diagram

2. Connect the power supply cables with proper polarity to kit & kit2.
While connecting this, ensure that the power supply is OFF.

3. Connect 1 KHz to the PAM input.
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4. Switch ON the power supply & CRO.

5. Check that the clock recovery circuit is working properly by
connecting the CRO probe at the clock output post. You will find the
square wave output

6. Observe the waveform at PAM output in which the square wave
amplitude is varying in accordance with the sine wave input.

7. Connect the optical fiber cable between kit-1 & kit-2.Now establishes a
link between amplifier output & transmitter input. While transmitting
the signal, ensure that both the +9V are shorted by shorting links.

8. Observe the detector output in kit-2.

9. Observe the detector output in kit-2. Connect the output of the
receiver to the input of pulse amplitude demodulator circuit by shorting
detector output & PAM input in kit-2

10. Observe the output at PAM output in kit-2. We can find that the same
sine wave is received. Thus the signal is pulse amplitude modulated,

transmitted, received & demodulated successfully.
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Block Diagram:
OV o—q +9V
(@] | 2xez p1 |(D
| 1KHZ ip ek BB
l@ o [FG CRT oip .
of : Tar | |y 37
@ 10 500 7 P Amplifier 7 . ..u\}
. r
P5 @ —o 250 HZ,
Function
Generator
KIT1 Optical transmitter
Detector
: ofp
DAM Dempdulanon 5
ofp circuit "
PAN t X—- /
1f
1 2 3 2 E =Y /
t
0 00— o
r
Jumper
Settings
KIT 2 Optical Recetver
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’I‘nbulm jon:

SIGNAL | AMPLITUDE | FREQUENCY
SR R (V) ~ (KHz)
TRANSMITTER | CLOCK
PULSES
PAM INPUT | s
~ RECEIVER  |DETECTOR |

OUTPUT
PAM
OUTPUT

MODEL GRAPH:

L EEE SERE EEESRR NS ASE IR AaREN

1) TIMING

J”HH“I[......|||1HH||\

(i) PAM

(iii) modulating & Demodulated
waveform

Result:

Thus the amplitude modulated analog signal is transmitted over a fiber optic cable

& demodulated at the receiver end & the original signal is received
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DATA TRANSMISSION THROUGH FIBER OPTIC LINK
AIM:

To study the data transmission through fiber optic link and measure the following losses
on the fiber.

1. Propagation loss.

2. Bending loss.

3. Connector loss.

APPARATUS REQUIRED:
S.NO | NAME OF THE APPARATUS QUANTITY
1 Fiber optic analog transmitter & 2

receiver kit

2 Power Supplies 2
3% 20 MHz Dual channel oscilloscope 1
4. Fiber Cable(1m & 3m) 1
5% Function Generator kit 1
6. Patch cords 10

THEORY:

Optical fibers are available in different variety of materials. These materials are usually
selected by taking into account their absorption characteristics for different wavelengths of light.
In case of optical fiber, since the signal is transmitted in the form of light, which is completely
different in nature as that of electrons, one has to consider the interaction of matter with the

radiation to study the losses in fiber. Losses are introduced in fiber due to various reasons
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pROCEDURE

\FASUREMENT OF PROPAGATION LOSS

L.

)

(95 ]

10.

11.

14.

13. Take 1 meter fiber output voltage as V1 and 3 meter fi
16. Power = 10 log (P2/P1) dB

Make the connections as shown in figure.

Connect the power supply cables with proper polarity to transmitter and receiver Kits
while connecting this, ensure that the power supply is OFF.

Connect Function generator FG to transmitter kit using power cable.

Keep the jumpers JP1, JP2, JP3 and JP4 on transmitter kit shown in figure

Keep the jumpers JP1 and JP2 on receiver kit figure.

Keep switch S2 in TX IN position on transmitter kit

Switch ON the power supply.

Connect the 1 KHz, 2V (p-p) signal from FG to the IN post of Analog Buffer on
transmitter kit

Connect the output of analog Buffer post OUT to TX IN.

Slightly unscrew the cap of LED SFH756 (660nm). Do not remove the cap from the

connector. Once the cap is loosened, insert the fiber into the cap. Now tighten the cap by

screwing it back.
Now rotate the Optical Power Control pot P3 in transmitter kit in anticlockwise

direction. This ensures minimum current flow through LED.

. Slightly unscrew the cap of Photo Diode SFH250V. Do not remove the cap from the

connector. Once the cap is loosened, insert the other end of fiber into the cap. Now

tighten the cap by screwing it back.

. Observe the output signal from the detector at OUT post on oscilloscope by adjusting

Optical Power Control pot P3 on transmitter kit and we should get the reproduction of the

original transmitted signal.

Replace the 1 meter Fiber cable as 3 meter fiber and we get reproduction of sine way
 wave

Wwith lower amplitude than 1 meter fiber output.

ber output voltage as V2.
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‘IEASUREMENT OF BENDING LOSS:
1. Keep the connection as above procedure up to 13 steps.

» Fold the Fiber cable in circle form.

Bend the cable to keep different diameter of circle. Say diameter of circle 10cm. 7cm.

Scm...

4. Tabulate readings and draw the graph for diameter V. Output voltages.

Block Diagram:
+9V =—3 +9%
——
] P1
2 (P | oRHZ Y
1KHZ oo D
P3 @ r
A R
. Tar
Amplifier | ¥ B« \
P4 @ e p ||e \ T
r
5 (D | 250HZ
Function Generator
KIT 1 Optical transtitter
Optical
fiber
cable
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e s
olp
3 Ei=d
[+
t
0 00— : {/
C _—é
t
Jumper o
SEHngs A sl
L Optical Receiver
TABULATION:

BENDING DIAMETER | SIGNAL STRENGTH
. (VOLTS)

L
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PH:
1;
Voltage(V)
7
A
/ :
_
Diameter(Cm)
RESULT:

Thus data transmission through fiber optic link is studied and propagation loss,
bending loss & connector losses are measured.
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P-I CHARACTERISTICS OF LASER DIODE

Aim:
To determine Current versus Optical Power characteristics of a LASER diode.

Apparatus Required:

S.NO | NAME OF THE APPARATUS QUANTITY
1. Fiber link E- kit 25, pilee yhtgsee
2. Power Supplies 2 o
3. 20 MHz Dual channel oscilloscope 1
4. Glass Fiber Cable with ST 1
connector
5 Function Generator kit 1
6. Ammeter (0-30)mA, 1
i Patch cords 10

Theory:
In Optical Fiber communication system, Electrical signal is first converted into optical
signal with the help of E /O conversion device as LED or LASER Diode here. After this signal is

transmitted through Optical Fiber, it is retrieved in its original electrical form with the help of

O/E conversion device as Photo detector.

Optical Output vs. Forward/Output Current:

As the Forward current applied to a semiconductor LASER is increased, LASER

oscillation begins at a certain Threshold, causin

called starting current. The optical output power proporti

g optical emission. This Threshold current is
onal to the forward current rises

exponentially with temperature, increasing approx. 20 mA over a 50° C temperature variation.
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yocedure:
Pro

Optical Output vs. Forwarq / Output Current:

1. Confirm that the or SWiteh i
1€ power switch ig I OFF position and then connect it to

s it sensa s s A el

the kit.

o

Make the j er settings :
é Jumper settings and connections as shown in figure.

3. Insert the jumper connecting wires (provided along with the kit) in

jumper JP1, JP2 and Jp3 4 positions shown in the diagram.

4. Keep the potentiometer PS5 in anticlockwise rotation is used to control
ntensity of LASER Diode.

5. Connect external signal generator to ANALOG IN post of Analog
Buffer and apply sine wave frequency of IMHz, 1Vp-p signal precisely.

6. Then connect ANALOG OUT post to ANALOG IN post of transmitter.

7. Then switch ON the power supply. Rotate P5 slowly and measure
forward current and corresponding optical output power on power meter
in dBm.

8. Take number of such readings for various current values and plot the
Output power vs. Forward current graph for the LASER Diode.

9. An oscillation begins at a certain Threshold, causing optical emission.
This Threshold current is called starting current.

10. The signal power at the output angle polished connector may be varied

in a 37dB dynamic range, -3dBm to -55dBm approx. for the modulated

signal.
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Block Diagram:
h\
-10.00 dbtn
FGolp /'
O—— /\/ ‘O\C Z’_ / i‘rﬂ)y ?
Analog Analog Ko & g
J( :
Analog R ip
Buffer Lt e v i ]
Transmitter Optical fiber Power meter
Tumper diagram
1 2 3
o o
-
2 +
Tabulation:

S.NO | Forward Current Optical Power
(dBm)

s | (mA)
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Model Graph:

Optical

Power(dBm)

Forward Current (ma)

Result:

Thus Current versus Optical Power characteristics of a LASER diode has been
determined.
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E\-pcril“"“t No: 12 Date:

CHARACTERISTICS OF VARIABLE ATTENUATOR

AIM: : ; R L .
To study the characteristics of a Variable Attenuator.

APPARATUS REQUIRED:
S.NO | NAME OF THE APPARATUS | QUANTITY
1 Klystron power supply 1
) Klystron mount 1
3 Klystron tube 1
4 Frequency meter 1
5 Variable attenuator 1
6 Slotted section with probe carriage 1
7 Oscilloscope 1
8 Matched Termination 1
9 CRO 1

THEORY:

The attenuation of a device is the ratio of power into it to the output power. The input power
measurement i.e. the power which actually enter the network there is as mismatch, there will be
some power reflected but this is not attenuation. The total power reflected and power attenuated
is called insertion loss. If there is no mismatch losses the insertion loss is equal to the attenuation
is larger there is not much difference between attenuation and insertion loss ant the two terms are
used interchangeably. Insertion loss of a network is the difference in power arriving at a load

with and without the network in circuit.

PROCEDURE:

Set up the components as shown in the figure.

Set Variable attenuator at minimum attenuation position.
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get mode selection switch to AM- mid position beam voltage coO

AVIT

ntrol knob fully

. 3. $
‘ anti-clockwise direction. Repeller voltage control to the maximum clockwise
direction.
i ON the klystron power supply, CRO and cooling fan.
5, ON the beam voltage switch and the voltage of 300V.
% Keep the AM Mode and frequency knob at the mid position.
1 1, Set the upper voltage up to 210V deflection meter.
« 8. Increase the wave guide attenuation by tuning the micrometer anti-clockwise
i
‘ direction.
9. By varying attenuation at various points make the corresponding oscillator output
% voltage and record it.
| 10.  Convert the output voltage in to the dB scale.
BLOCK DIAGRAM:
i(lg/estron Tunable
' i probe
A
Klystron i Slotted
power » Klystron »| Frequency Variable section
supply Mount Meter » Attenuator ™ with probe
e carriage
Waveguide
« Det
CRO ector
mount
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at different points in each frame.
g Observe the Manchester coded data at TP13. The received data which is
still in Manchester coded form is available at TP22
9. Observe the data transmission by pressing TEES (K1, K2) & observing
the LEDs V1 to V8 with this.
10. Hear the voice input at which the mount place being stooped back
through the fiber to the jumper
11. Observe how data from audio channels shift on time slot of TP10
Model Graph:
TR13

LI

ASECERARENS AR ANIANE

i) TIMING
P10
Arap
(v)
CHI15| CH16 CH2 CH3 CH4 CHS5|CH6 | CH7
=5
t( s
Tabulatigp:
PORT AMPLITUDE TIME PERIOD
\
TP1)
TP
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Diagram:

plock
SW1 “F\-ﬁ[ml{er - Timing Analysis
SW2 - system
MS1 M|
4}%\»{. Audio 1]-u
; D
152 '‘NEE - -
M b codet i 1 \ Z ;
v iy
Expand 1 & ] \ \ ). A
—le \ B
channel r
| X t
‘ € o
| 3—‘ "
I |
8 Timing
MS1 s &
lu System
t
MS2 p decoder
1
Expand e |
channel X _1%@
e
r
‘ Result;
!
: Thus the simultaneous transmission of several signals using synchronous TDM is
Studied,

R —
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