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instruction manual

FOR

PUSH-PULL AMPLIFIER

'ush-pull ArnpllflorAppniiilus has been designed to study the Output Gain, Output
W§r nnd FroquGiicy R(:)S()0tise of a Push Pull Amplifier

0 IdBtrumenlcoinpriBos of the following built in parts

DC RegylhtGCl power supply of 12V.

Two I pinto (Drivei Tranformers) matching transformers.
k

Throe NPN transistors (CL100) are mounted on the front panel & important
eennoctlons brought out on sockets.

Dlffaront types of resistances and capacitors are mounted on the front panel.

THEORY
Push Pull Amplifier is a power amplifier and is frequently employed in the output stages

pjeplronic circuits, it is used whenever high outout power at high efficiency is required.
dtPCJ diagram shows the circuit of a push pull amplifier. Two trasistors TR, and JR.. placed
rtt to tSOdk are employed. Both transistors are operated in class B operation i.e collector
Hpni 18 nearly zero in the absence of the signal. The centre tapped secondary of driven
t (iifprtper T, supplies equal and opposite voltage to the base circuit of tv\,'o transistors. The
iput tronsformer T^ has the centre-tapped primary winding. The supply voltage Vcc is
ii'iSOtSd between the bases and this centre tap. The output load is connected across the

l.uiidrtiy of this transformer.Input signal appears across the secondary AB of driver
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^nsformer. Suppose during the first half cycle of the signal, end A becomes positive and end
Inegative. This will make the base emitter junction of TR^ reverse biased and that of Tr,
iward biased. The circuit will conduct current due to TR^only. Therefore, this half cycle of the
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^ij8|^ripllh0f:l by TR,, only, ana appears in the lower half of the primary of the output
|ln? n§sl heilf oycle of the signal-, TR^ is forward biased whearas TRjis reverse

|j, TR, OOnduGtB consequently this half cycle of the signal is amplified by TR,,
uppif h0lf of the output transformer primary. The centre tapped primary of
bsriibiftoB two collector current to form a sine wave output in secondary. It

|i nttiH flifS that push-pull arrangement also permits a maximum transfer of powerto
impidanc© matching.

PROCEDURE

ftipMit Audio Frequency Function Generator across input sockets and set it at sine
ilgrtil of ?OmV - 5DmV peak to peak amplitude, 1 KHz frequency.

ftflSOt Cf^O across output sockets.

ON Ih© instrument using ON/ OFF toggle switch provided on the front panel,

the amplified output at CRO. Note down the output amplitude,

the voltage gain of the amplifier, using formula

A  = V / V'V ^ OUT' ' IN

ise the frequency of the signal towards lOOKHz in small steps and n . te down
iH® voltage gam at differentr frequencies.

N§t® down the observation in table no. (1) and plot a graph between Voltage Gain vs

Connect the

load resis-

tilie® (R7 or
R@) across
output sock-
it© and cal-
eulat© the
output power
by uiing the
formula

^Sr.
No.

FREQUENCY INPUT

SIGNAL

OUTPUT

SIGNAL

GAIN

OUTPUT/INPUT

1.

2.

3.

4.

5. i

J

P

TABLE No. 1

VV R (V is the RMS value of the output signal)

STANDARD ACCESSORIES

One Single point Patchcord.
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INSTRUCTION MANUAL

FOR

STUDY OF CLASS 'A', fS', 'AB' & PUSH PULL AMPLIFIER

Class 'A', 'B', 'AB' & Push Pull Amplifier Circuits has bean designed to study the output gain

and frequency response of these amplifiers.

The instrument comprises of the following builtin parts:

1. DC Regulated power supply of+12V & +5V.

2. Four PNP & Four NPN Transistors are mounted on the front panel.

3. Four driver transformers are also mounted on the front panel to perform class B and Push

Pull Amplifier experiments.

4. Circuit diagram is printed & components are mounted on the front panel.

THEORY

A practical amplifier always consists of a numbei /'stages that amplify a weak signal

until sufficient power is available to operate a loudspeaker cr other output device. The first few
stages in this multistage amplifier have the function of only /oltage amplification. However, the
last stage is designed to provide maximum power. This final stage is known as power stage. The
term audio means the range offrequenciesthatwecan hear. The range of human hearing extends
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from 20Hz to 20kHz. Therefore, audio amplifiers amplify electrical signals that have a frequency
finge corresponding to the range of hgman hearing i.e, 20Hz to 20kHz. Figure (1) shows the
block diagram of an audio power amplifier. The early stages built up the voltage level of the
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Signal while the last stage built up power to a level sufficient to operate the loudspeaker

A transistor amplifier which raises the power level of th.e signals that have audio frequency
is known as transistor audio power amplifier. In general, the last stage of a multistage amplifier is
the power stage, the amplifier differs from all the previous stages in that here a concentrated
effort IS made to obtain maximum output power. Atransistor that is suitable for power amplification
Is generally called a power transistor. A power amplifier is required to deliver a large amount of
power and such it has to handle large current. In order to achive high power amplification,
transformer coupling is used for impedence matching. If the collector current flows at all times
during the full cycle of the signal the power amplifier is known as Class 'A' power amplifier. A
basic class'A' power amplifier normally consists of a singal transistor, wired in the common
emitter mode with the speaker acting as its collector load. The essential feature of this type of
amplifier is that its input (Base) is biased so that the collector current takes up a quiescent value
roughly halfway between the desired maximum and minimum swings of output current, so that
maximum undistorted output signal swings can be obtaind.

The Class 'A' amplifier is simple and produces excellent low distortion audio signal. Its
major dis-advantages are that it consumes a high quiescent current and is relatively inefficient. A
basic Class 'B' amplifier normally consists of a pair of transistors driven in antiphase but driving
a common output load. In this particular design the two transistors are wired in common emitter
mode and driven the speaker via Push-Pull transformer. The major advantages of the Class 'B'
amplifier are that it consumes near zero quiescent current and has a very high efficiency under all
operating conditions. Its major dis-advantages is that it produces high levels of signal distortion.
The crossover distortion of the Class 'B' amplifier can be virtually eliminated by applying slight
forward bias to the base of each transistor, so that each transistor passes as a modest quiescent
©urrent. Such a circuit is known as a Class 'AB' amplifier. Circuits of this type were v/idely used
in §®rly transistor power amplifier systems. The Push-Pull amplifier is a power amplifier and is
' tê uoncy employed in output stages of electronic circuits. It is used whenever high output power
flihiflh ©ffciency is required. Two transistors placed back to back are employed. Both transistor

§p®rated in Class'B' operation i.e, collector current is nearly zero in the absence of the
1. The centre tapped secondary of driver transformer applies equal and opposite volatge to
I8i circuits of two transistors. The output transformer has the centre tapped primary winding,
ipply voltage is connected across the secondary of this centre tap. The loudspeaker Is
litid icross the secondary of this transformer.

i} Circuit diagrams for all the amplifiers are printed on the front panel.



PROCEDURE
3>

-FOR CLASS 'A'AMPLIFIER

1. Connect -12V

T

diagram of Class 'A'

amplifier.

FREQUENCY INPUT OUTPUT GAIN ^
No. SIGNAL SIGNAL OUTPUT/INPUT

1.

2.

3.

4.

5.

J
TABLE No.(1)

'I Connect Audio

Frequency Function

Generator across input sockets and set it at sine wave signal of 30mV peak to peak
amplitude, 100Hz frequency.

3. Connect CRO across output sockets.

A  Switch ON the instrument using ON/ OFF toggle sv;itch provided on the front panel

1  Observe the amplified output on CRO. Note down the output amplitude.

Calculate the voltage gain of the amplifier, using formula

, V Ineroose the frequency ofthe signal towards lOOKHz in small steps and note down the

VOilago gain at different frequencies.

N§1§ down (he observation in table no. (1) and plot a

fifiph between Voltage Gain vs Frequency as shown

I * • r? k '
.  -w. .

I-!*# 'A-

BAND

WIDTH

FREQUENCY

-.rv4uas



(■OR CLASS 'B'A(\/IPL1FIER :

1, Connect -12VDC

power supply
across power

supply sockets
t h rough
patchcords as
shown by dotted
lines in the circuit

diagram of Class
'B' amplifier.

^Sr

I

I  5

0.

.
No.

FREQUENCY INPUT

SIGNAL

OUTPUT

SIGNAL

GAIN

OUTPUT/INPUT

1.

2.

3.

4.

5.

V

/

y

TABLE No. (2)

Connect Audio Frequency Function Generator across input sockets. Set the Audio
Frequency Function generator output to 50mV peak to peak, 10kHz sine wave signal.

3, Connect CRO across output sockets.

A  Switch ON the instrument using ON/ OFF toggle switch provided on the front panel.

Observe the amplified output on CRO Note down the output amplitude.

Calculate the voltage gain of the amplifier, using formula:

V  I V
OUT IN

/ \GAIN

FREQUENCY

Increase the frequency of the signal towards 10OKHz
In small steps and note down the voltage gain at different
frequencies.

Not© down the observation in table no. (2) and plot a
igiriph between Voltage Gain vs Frequency as shown
In Pig.

. rOlf (51 ASS 'AB' AWiPLiFlER :

'AD' iftlpiiflQ'" Is basically a power amplifier, it bandies large signal. It amplifies the power
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/.■' <f>vGl of Iho i^lonnl and
dooe nol amplify the
volatpo l@v@l.

1. Conneut ^-OVDC
ppwar supply
hOIOhli power

supply sockets
■  t If f 0 u g h

Chcords as

/
Sr. FREQUENCY INPUT OUTPUT GAIN

No. SIGNAL SIGNAL OUTPUT/INPUT

1.

2.

3.

4.

5.

J
TABLE No. (3)

lliown by dotted lines in the circuit diagram of Class 'AB' amplifier.

Connect Audio Frequency Function Generator across input sockets and set it at sine
wave signal of 2V peak to peak amplitude, 10FIz frequency.

9, Connect CRO across output sockets.

4, Switch ON the instrument using ON/ OFF toggle switch provided on the front panel.

6, Ol)serve the output on CRO. Note down the output amplitude.

Calculate the voltage gain of the amplifier, using formula

^  = V  I V* OUT' IN

1^:

ft

Incroase the frequency of the signal towards 10OKHz in small steps and note down the
Vdltage gain at different frequencies.

Again
N©tO down the observation in table no. (3) and plot a
graph between Voltage Gain vs Frequency as shown
(ft

BAND

WIDTH

FREQUENCY

(<

VV« will ol)serve this amplifier does not amplify the
Vdltftg© l0V0l of tho input signal but only the power level of the signal amplifies. If we will
^llpeol tll0 loudspeaker load across output socket, the amplifier will drive the loudspeaker.

mitm
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FOR PUSH PULL AMPLIFIER

1. Connect+12VDC

power supply

across power

supply sockets

t h rough

patchcords as

shown by dotted

lines in the circuit

diagram of Push

Pull amplifier.

/•

Sr. FREQUENCY INPUT OUTPUT GAIN

No. SIGNAL SIGNAL OUTPUT/INPUT

1.

2.

3.

4.

5.

V

TABLE No. (4)

2. Connect Audio Frequency Function Generator across input sockets and set it at sine
wave signal of 50mV -10OmV peak to peak amplitude, 1.5KHz frequency.

3. Connect CRO across output sockets.

4. Switch ON the instrument using ON/ OFF toggle switch provided on the front panel.

5. Observe the amplified output on CRO. Note down the output amplitude.

6. Calculate the voltage gain of the amplifier, using formula

A  = V / V"out' in

7. Increase the frequency of the signal in small steps
and note down the voltage gain at different

frequencies.

8. Note down the observation in table no. (4) and plot a
graph between Voltage Gain vs Frequency.

9  Connect the load resistance (R17 or R18) across output sockets and Giloulfltn thrt (itllftWi;;
power by using the formula;

p  ss v^/R (V is the RMS value of the output ilgrtil)

/\GAIN

FREQUBNeY
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i.
II/' STANDARD ACCESSORIES

1, Two Single Point Patchcords for interconnections.

Instruction Manual.
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INSTRUCTION MANUAL

FOR

VOLATGE REGULATOR USING 10 317

Voltage Regulation Circuits using 10 317 has been designed to study the working principle
of a voltage regulator.

The instrument comprises of the following built in parts.

1, Step down transformer having 9V-0-9V AC tapes.

2. Rectifier section having two diodes (IN 4007) to convert the AC voltage to DC voltage.

3. Filter section having 2 electrolytic capcitor of 10OOpf/ 35V & 1 Inductance.

4. Regulator section consists of IC 317 and combination of resistance & capacitor.

5. Load section having different values of load resistance selectable using Band switch
provided on the front panel.

6 VoHineter and current meter are mounted on front panel to measure DC output voltage,
Output current & one AC meter to measure Ripple directly.

THEORY

A voltage regulator maintains the output voltage constant irrespective of a.c. mains fluctuations
or load variation. The heart of a voltage regulator is a Zener Diode or Regulator (IC 317).
Since Zener Diode or Regulator maintains constant voltage irrespective of their current after
breakdown, regulation of voltage can be made available.

a

In an ordinary power supply, the voltage regulation is poor i,e DC output voltage changes
ppreciably with load current. Moreover, output voltage also changes due to variations in the

input a.c. voltage. A regulated power supply consists of an ordinary power supply and voltage
regulating device as shown in circuit diagram. The output of ordinary power supply is fed to
the voltage regulator which produces the final output the output voltage (VDC) remains constant
whether the load current changes ortHere are fluctuations in the input A.



PROCEDURE

1  Connect the circuit as shown in Fig 1. Also connects DC voltmeter and current meter
in (he space provided (shown by dotted line at the front panel).

I, Connect electronic AC voltmeter (1V/10Volts) at output to measure the ripple directly.

3, Connect load (R J In circuit for measuring DC output current.

4  Switch ON the instrument using ON/ OFF toggle switch provided on the front panel.

6, Not© down the observations i.e. DC output voltage, DC current and AC ripples on the

meters

0, Switch ON the toggle switch S1 to connect the capacitor C1 in the circuit again check

the DC output voltage, DC current and AC ripples.

7  Switch ON toggle switch 82 so that capacitor C2 also appears in the circuit. Now the

filter circuit is in n type configuration, set the output DC volatge by using potentiometer
VR1. Again note down output voltage output current and A.C. ripple.

8. Repeat the experiment for different values of load resistances.

STANDERED ACCESSORIES

1. Fourteen single point & one interconnectabie patchcords.

2. Instruction Manual.

VOLTAGE REGULATION USING IC 317
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STEP DOWN

RECTIFIER
RED

0  250mA

0-250mA. DC

BLACKBLACK

R2 J C3

SET VOLTS
1.5 -10V.DC

BLACK ^BLACK

ILM siyf
|C2 I UN '

.J.. Ireguuvted

on OFF I ^ ^ C)
®  T SET INPUT

ON I 2 VOLTS

FILTER SECTION REGULATION SECTION

|-SELEO|
1VDC®10VDC ®

•J® —j] y
I  I

® ■'i iREGULATED i ' ri AC
" OUTPUT

SET LOAD 1

BY-PASS ^
SECTION

200C aooci

LOAD SECTION



INSTRUCTION MANUAII,

FOR

!>ic;ITAL COMMUNICATION TRAINER (PAM J*WM,PPM)

rAM.{*WM,PrM apparatus has been cJesign t<. study the folhminjj:

I. I'liiso Ampiiliide Modiilalion & l)ciniKlijiaiic>i

Piil;:c Position Modiiiation & DemodiiPtti>tn

Siiid;, the PPfvl using DC input

■l^'r

D.

Study Voice conimunicotion usutg Pulse Airplituoc Modiik'tiou

Studv Voice Coinmunicotion using w.dth Moduiaoo!.

SiuGv Voice cominunic'ation using Pulse ! osition Mod'iiation.

INTRODUCTION OF PULSE MODULATSON

PuUe Modulation may be used to transmit inlbrmatiun such as continuous speeclV of data It is a
system m wiiich continuous waveforms are sampled at regular intervals. Inlbrmation rega. Jir.g the
signal is transmitted only at the sampling times, together with any sv .tehroni/ing pulses that may
be required. At the receiving end. the original wave lorm^ may be recun.stituted Irom the
inlbrim.r.on regarding the samples, if these are taken freciuei.tly enough. Despite the laci that
information about the signal is not supplied continuously, as in AM -an.d FM. the resulting receiver
oiitpul c'ini hiivc negligible distortion.

jp:



n,..cli,lalion may be subdivided broadly imn l»o ealcgories. analog and digilal. In lire loimer.
,|,r. ol sample amplKude Is Ibe neares, variable, wbile In Ibe le.ler a co e. wine
„a„ea,e, ihe sample amplitude to the nearest predetermined level, is sent .Pulse ampbtude and
piiisc lime modulation, to be treated next, are both analog

Ill^Oin or SAMPLING:-
•  • ™ 111,, am FM the instantaneous value ofthe information signai is usedI fliiiilog communication svstem like . ^^odulation svstem differ from these system in a

J^Juiiigc certain parameter of of a simial at a predetermined time.^mpling can be

e-ssss sssfttassssc .-i—
no distortion.

toriST CRITERION

fe, Ibe Fig. (I) the|«l»ppmg IS twice bands and Informalion signal will overlap and we can nol
Sti'tbri^lS-t^rsig::! low pass bltenng. Tbis pbenomenon is know as .old- over

rtion or aliasing.

I^Ql'IST criterion (SAMPLING THEORM)
■rvmoi hcnH limited to fm Hz can be completelyl:—;;r:ri.'rm.e ^ - -

piiples/second
•  II oc o isivnUIST RATE i.e. for faithful reproduction ofminimum sampling irequency is calls as a N Q

urination signal fs> 2fm.

IPEECT OF 1)11 TV CYCLE ON INFORMATION RECOVERS
Le duty cycle of a signal is defined as pulse and no piilse duration:
litio can al.so be expressed as percentage. E.g. the squaie wa
Ignce its duty c\clc is..s or 50%

l„ dtiiv cvcle 01 llic ol tbe pulse is an important parameter in pulse Aniplltude modulation
svlmi they govern the following important aspects.



, tliri™' haw'" "« » "
i  I't'Mi'"''^'^' . „-,i,^„mxprrniitent of a niilse depends on its amplitude andI, Nl.mnvc, deniodulation Ihe inhere,,! noise can play a ,najar ha«,c on ,l,e

VSidlli. ui II ^ duty-cycle is desirous lor this sake. In piactice an
EIXt ,l,2le!ween na„o:ver and broader pulse wid.l, lakin, imo accoun, !l,e efl,c,enc>.
rci|uircmcnt and inherent noise ot the system.

»(!:. ,i,e irecuency speCrun, of pulse
fluics uhici, olren multiplied by ' , .t;, i.ncBer tvireu nruhiplied ,vi,l, du.s

IMii 0 ̂ (S()"(.) does not contain even haimonics as u >1, I hrrs a s.l„a,e wave-sampling signal only contarns odd harmomcs.
V PASS FILTER

Wllisc Amplitude Moduuu.u.. - . . filter used is verv important
rlliiii.. is recox ered hv a low filter. The type ot filter useo is .
® ullev, ,lie recovered signal iflhev were not attenuated sutltcent,.

H.,,scA,,,plitudeMt,dulation-Pulse width

TH ()UDER BI'JTRWORTH
be seen li on, .ig.OThe corm^l.s a\e identical in both Hlter stages andxicr Butter worth filter

i
^ J . +

Zil jO:'Av.r

-U- '

--if

i -uuirr:: v. .tt:
.. . - - f- ). . . j ! ; ' ■
{  • u: V w . t i



Iicy tlcKTiniiic llic ciil- oil Irequcncy.
II fUli I iivnil llic uaiii ol stage has been

|(( 1 . l .s ami liiat (il\)ther is set at 2.235

ilW nilipliliidc li'et|Liencv and phase/
f'C!t|titMn.\ lesponses ot ibiirth order Butter

ifVurth lou |iass illterare .shown in fig. (3)

i  ■ I
I  1- 1-' l.-!-

1  . I ■

1^0 fi llet (lesign should be done criticalK so
liji- iinw anted liequency component existing
tptie lo the desired IVequency component
ilt'Htiiile siiriicientiN- to save the output from
iBUlng cniTtipied. ! hroLigh increasing order
jiligr is dcsiiaide. there is a price that we

[rtVt» h' P''.'" steeper lall-off
• r-', f (>» •.{

LC'V. i-'.- . •!

f^lj) Aildilional circuitry increases complexity & cost
^1)) Increase in order increases phase lag. through it is not so critical in audio ciicuils
If THEORY

Iiniplilude modulation the simplest from of pulse modulation, is illustrated in fig. it lorm an
im\kn\ instruction to pulse modulation in general. Pulse Amplitude modulation is a Pulse modulation
SMfm ill fiiHi the siunal is sample at regular intervals, and each sample is made proportional to the
iiillludc ol the siimafat the instant of sampling, feitherwhmthen sends the pulses or cable or else is
m in modulate a^carrier. As shown in fig.(4) Two types are double polarity pulse ampumde
lNllliil'"M.fi^h,ch is self- explanatot-N and signal polarity pttlse Amplitude modulation; in vvmch a fixed

is a^led to the signal, to ensure that the pulse are always positive. As wiil be seen shortly, the
to n>,c constant amplitude pulse is a majoj^advantage ot pulse modulation, and^ince puise

ijlalftndc modulation does not utilize constant amplitude pulses, it is infrequently used. When il -s used
pulsed irei|ucncy- modulate the carrier. .

lit Net) cas\ lo generate and demodulate , . \f tii' Amiiliiudc modulation. In a generator
sigiiiil to be converted to pulse Amplitude
fitiiadon is fed lo one input of an AND gate.

III ihe sampling frequencies arc applied j;
liVlhC olhci input of the and gate to open it »—I'—J---". ,,

lUfiliM liic ^^aiilcd time intervals. The output
jif jiu' gale then consists of pulse at the
Sflmpling. rale equal in amplitude to the r
rI^IKiI \oltage<teach instant. The pulse p |* ji
ifl! Ilieii pas.scd through a pulse shaping f jj
jteiwoik which gives them fiat tops.



AND SAMl'I^K HOLD OUT PUT

.1 1 . „ 1.1,1, „l Ihu Carrie,- pulse trains used in natural sampline is made very short compared to the||„|,,,lsc r, , , he a,,, modulation referred to as instantaneous pulse amph ude
lae period- Iht ''■'7''' P' J pulse is desirous for allowing many srgnals to be include
itfltilmioii- '^-1 'I 'tas been discu . h.. noise due to lesser signal power. One way to

l-niM l.irm.u bul the pulse can > ^,u|„e until the next sample is taken. This
It'ltleTrimnicd !1 sampinnd hold techniques. The sample and hold waveform looks as shown

r iH' 5(i>)

Ficj- (5a)

r'. noix. v.'AVEf-f'f<

I'lO. No i5b)

I i . . • 1 t try thp cipnal nower) is greater and so the fi lter outputto llu- ill oil under the curve Dvhicji is hold fecility can be provided by a capaciKir.tollliidoiind quality of reproduced P modulation output it change to thi;
,hc switch <^onnect the capaato. ^ Pj^se_^ bufler preceding and^„l„ncmis value. A buffered ^amPj® impendence of the loading of the message soi^c(.

fcdiiig the charging capacitor. The hj P h,espective of the source impendence. Sec
f also ensure that the capacitor charge by a consiani
1(6)

SAMPLIL'I-IOLO CIRCtU'

fiq. No (6)



|riU' hiK.li mpiii impendence of the succeeding buffer prevent llie cli:iiige lion (he cnpucilor due to loading
jtHi hence (lie capacitor can hold the charger for inllnitj' time, at least (heoreticallx. However small
ieflkdgc current through the capacitor dielectric into positive input of second Iniffer is always present
|vit!h causes gradual charge loss. The rate of change of voltage with respect to time dv7dl called as droop
|lltl In impoieni parameter is sample and hold circuit design.

Pill,SI'. AMPLITUDE MODULATION:-

|llmodulation signal is applied to pin no. 3 of IC TL 074, this IC buffer signal and is fed to pin no. .3
Itf IC l)( i 31 1. the pulse input is applied to pin no. I & 16 of IC DG 21 1, the same signal is inverted
yil tipplied i(» pin no. 9. the sample output is available at pin no. 2 the signal is buffered by IC .Sb ( 1 1

find oiiipul is available on socket labeled .sample output. Same output as .sample output is available
no I > ol IC DG 21 1. it is applied to sampled & hold circuit comparing of IC TL074. The sample

IpOltl ouipui is available at pin no. 8 of IC TL074 & socket labeled sample & hold output. This sample
(y pj,., yQ ] 1 IC DG 21 1, and the output is available on the socket labeled Hat top

I'SSs ■

1

feiM-'
liil-
ii®?
pfiiL- Lx:] 2 n

"4^ i
r  '

_X-T-]—jr' I T::; -
o.npir

fc V

?  i!* •

fif'

Fig. No (7)

/f lON:-

signal to this block is first attenuated by the resistance I5K & I OK resistor, and is buffered by
|i||L074) quad high speed of amp. IC. This OP amp. Is configured as non-inverting unity gain buffer.

|iOuipiil of this OP-Amp. Is then fed to fourth order butter worth low pass filter, (this filter consists of
074) A: different values of resistor and capacitors. The output of the filter is fed to the A,C

circuit consists of signal OP-Amp, whose gain can be varied, by varying the potentiometer
lllfh inonnl on the panel in demodulator section. The final output can be observed at the socket

demodulated output. The input to each OP-Amp and the output from each OP-Amp. are a.c
with capacitors to remove any d.c off sets.
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TIi® tiKiiii uses IC 7555 timer IC (ipcralion in monostable made. The transistor BC 327 in conjunction
W\lh vsl.cn diod and resistor I i<.2 operate as constant. Current source provided a constant current of 4.1

il llie iransisior collector. The pulse input is applied to capacitor In resistor 4K7 & diode at 85
ytiiilVt'l'l ssas e range into - Ve going pulses, which are applied at pin.2 (trig) input of the 7555 used to.

Ills- monostable normally, a transistor inteimal to the 7555 shorter the output of the constant
(■UfTCIIl source to ground via pin no. 7 (discharge) pin when a negative going edge in applied to trigger
HijVlll of K' 7555. its internal transistor is turn off and the constant current source in allowed to charge
('Hpflv^ltoi 0. 1 fis at a constant rate. In addition the 7555"s output pin no. 3 is taken high. The voltage

0. 1 ps l ise linearly. This is monitored by threshold (THR) pin no. 6 input. As soon as the voltage
ilipul reaches the level of the CTRL (control) input of 7555's output pin no. 3 is returned to a

(ind chip internal transistor turns ON again, shorting out O.lp f, via diode bal 85 (pin no. 7)

is repeated every time a falling edge is applied to the 7555's output pin (pin no.3). if no signal
i# MjtillitHi lo the modulating input of PWM circuit, the voltage at the IC's C1 R1. (contiol pin no. 5) input
fk H nf" k^'cl of ^ 3.3 V, and the duty cycle of the square wave at its output is approximately 50%. I'hc
KHIiliV Wfive is the output signal from the pulse width modulator black and can be monitoied at the

Ifilu'led PWM. output if analog signal is applied to the modulating input of PWM circuit. This
(HrtlOg inptil signal is a.c coupled to the 7555's CTRL input pin no. 5 and becomes superimposed on the
iff'HI iilj'til ' .L3 d.e level. The voltage on the CTRL input swing on either side +3.3V d.c in sccordancel^ti tij.jtiicd analog signal. This changing voltage can be monitored on pin no.5 suppose, the voltage at

pin no. 0 of 7555 IC reaches the voltage level at the CTRL pin no. 5 since capacitor 0.1 pf is
ttl constant rate, it takes longer for the THR voltage to reach the CTRL voltage, so a longer high

piilge III U "s output pin goes low and capacitor O.lpf is discharge, resulting in longer high level
at IC's output pin than before. Thus causing the duty cycle of the output of pulse width tnodulator

inPlT llutn 50%. Conversely if the voltage at 7555 IC's CTRL input goes below +3.3 V, capacitor
th'litli'ycvl lin a period shorter than they were before hence, the duty cycle of pulse w idth modulation

hOGOmcs less than 50%.

iOtHJI.Al lON

rJi''|K: Mnl .l! . / Il l

1%. -12V
11 B! . _

TL 074 ^ O

•+17 V T

t t- T I .!  !_| ^_J - I: --I -1--

pf eooir ■
..^uiri.

Fio. No ('i1)



The niilpirl sigiKiI to this is first attenuated by the resistance iOK resistor and is bullered by (iC Tl 07-1)
hiph speed op-amp IC. This op-amp is configured as non-inverting unity gain biiliei." I he oulpul of

jjliji np amp is then led to fourth order butter worth low pass filter. TWs lllter. This filler consists oflC
IT (17-1 dillerent values of resistor & capacitors. The output of the filter is fed to the A C amplilier
elfTtlll coiisisls ol signal op-amp, where gain can be varied, by varying the potentiometer which is mouni
fill ihc panel IS demodulator section. The final output can be observed at the socket labeled demodulalcd

Ihe input to each op-amp, and the output from each op-amp. are a.c coupled with capacitor to
jiHltiiVc iin\ d.c off sets.

Tliere is a instant rise in amplitude of denioduiated wave this is due to abrupt change in
tUillll (ll (he pidses.

(MM,HI''. I'O.SI.sriON MODULATION:-

' flue jiiJiplituile and width of the pulses is kept constant in this system, while the positions of each pulse,
III H.'lillktii io ihe position of a recurrent reference pulse is varied by each instantaneous sampled value of
llh'- iljodlilnlion wave.

j jit* ifflillttf. signal is changed to a PWM signal first and then the PWM signal is changed to a pulse
pit<i)flo(l ITtoiltilaled signal. This double modulation and the transmitter may same redundant, but the
•rtlplOVPineiil in noise immunity is well woith the added effort. The PPM transmitter is far superiorto

pllir r will introduce error. The major disadvantage are a more comple.x circuit and higher costs.

I-*' 'o

T „ t-'J [
T .

i;
555

r"

Fig. No (12)



llw I'I'M iiuuluhilor circuit is shown flu. (12) The siunal nf thf. c

'  ̂cjp„ise'a.e deriL= wi;,:':Lt,rof ;,rro:°R c
•I,., „ " ; f "-^entialor. These negative triggered pnlse are applied to the ilnof
I  1 1 'n I IM ' " r, J '"Ode. TItey decide the slating thne oftlie PWM,  |l I In t tnl , 1 the signal at ptn no. 5 to whteh the modulating signal is apply. Therefore the width of

II Ih'l IT". modulating signal. This PWM output from pin 3 of 7555 timer-lI (llicd III pill no. ̂  ()| 7555 timer 2 through the diode and Rl-cl combination.

n —i f n n n '' ■'' p hi I 1 M 1 i'
sJu ! ii JLiUiJ iJ i

tl Il|ji !l .i.,.l.
i' if;. No (12.)

ppH

41-flL oi ii, I h t I '' correspond to the trailing edges of the^ mL .n I I i.o ro ^ monostable mode and the width of the pulse isur combmat.on. The negative trigger pulses decide the stating time of themul Ihus (he output at pm no. 3 is the derived pulse position modulated output

f-Vt'iV—-

It 074 6 0
:  c !, p. U/-—-5

k  !

li ■ t-r^ > II
I  ■ T■! > -1—A'A'.i—l I- -'v/vV- -

I  DP MC iJii'LA ! t i-
j  Oi tryr-

Fiy. No (14)



'  ,

,PI

iiii^
l

i»-

ife III I lily ihc fiicl that the i^sns between thp nnlcp r^r p\x/n/i r>* i • ■ .
.  signal. Du™°«L gap^B
eiN clKirgccI Ihrough the R-C combination. During the pulse durinii R r (I,. • ciipacKoi
Kigh (I,a m„ni.,.r and the collector voltage become low Thus the wavtlmm^rihradtcf"
WMlinlcl) a saw tcioth wave from whose cover lope is the modulating signal wiicn this n'isscd
y di'y "i I '/ otilpin. This ililcr c.u sisls ol' itA, tiillcc m values resistors & capacitors. The output of the filter is fed to the A f unniiiic',

ill coiiMMs ol Signal op-amp. whose gain can be varied, by varying the potentiomeior wi i -i •
mUu\ (he panel in demodulator section. The final output can be observed at the socked labeled

llhl'irs I '''''''' the output from each op-amp are a.c coupled withpiKirs to remove any d.c offsets. ^"ui'ieu wmi

^ There is a instant rise in amplitude of demodulated wave this is to abrupt betw
een the

INIMH BLACK:-
MtT;

lyll allows speech and music signals as input the ME 746 trainer. It allows these signals over
, eoinimmications systems e.g the input block may be connected to PAM, PWM or PPM.

IfJTr' of TL082 which is adual op-amp configured as an amplifier. ThiVblock
IK) t:an be inserted signal. This signal is then applied to the pin^. 2

iAnnliell'!,rir^rTlV7!i^^^ coupling. The signal is then amplitude by the op-amp its output
^ilhl! I • I • which again amplifier the signal and output is applied to pin no 9 of ICpilch wil l IS configured as low pass filter with cut off frequency .304KHz. The final output is
m Nockci labeled o/p. The two zener diodes are to set the reference voltage.

#
&

lliptil block consists of TL082 which is a dual op-amp configured as an amplifier. This block
)UI lioin microphone which can be inserted in the microphone jack provided (labeled as MIC)
IVCris the sound signal to electricar signal. This signal is then applied to the pin nO.2 of IC

[it||apHcilor which is used as a.c. coupling. The signal is then amplified by the op-amp and its
B (ippiied 10 IC (TL074) which again amplifies the signal and output is applied to pin no

I) which with is configured as low pass filter with cut off frequency .304KHz . The final
'''■• al .socket labeled o/p. The two zener diodes are used to set the reference voltage.

TI'IT BLOCK:-

|U)| foiivcrls Ihc audible frequency electric signals to audible output. This circuit incorporates
ii:

i||f<



M )«0 ,M,kI, ,s „ .Udu. amplincr. The outpm oflhie IC is evnilehle el pi„ 5 i„kI this OMlpiit signal after
llftMlltl llinnigh eapactnr is applied to load speaker u> provide Ihe au.lihle on,pup To facilitate the rise'
1) hflld phones pt-ovided will, Ihe module the panel eonlains Ihe earphone socket. The module
l|lhl||lprates on - boaid power supply for the amplifier circuit,y. I lenee the module eat, be powered
lijiji Alt', iiiiiiiis.

AlftTss\\i i( iii<:s:-

\;k toinpriscs of eight fault switches. Each ofthein effect different blocks on Ml 74(,,

1 AI'i/tlSNMK M 1 It disconnects the resistance (1.21<) in PWM block from the
ground link.

I I It disconnects the link from transistor Tl collector pin nO.6 & 7 oi"|(' (7.^55)

1(113 It cuts the feedback path, and affects the flat-top output.

't disconnects the modulating liP to the IC (DG 21 1)

M.yfc'JliLVVI^ It disconnects the supply voltage of IC 7555 in PPM block.

SiJTGIi 6: It disconnects the feed back path of IC (TI074)

' L- It disconnects the crystal o/p frequency from UPp'm nO. I 0 of IC(74HC4()4())

It disconnects the square wave liP to the sine wave converter,

disconnected the output of not gate to the input of IC074 & its effect of

V N ( n 10: Its disconnected of input of demodulation & its effect the de
demodulated



"0^ V . ■ . •

'I I' I (i rn I'WisI liijifrlriipni)
h  f\ \
i\ i\ \ t\\j\Mmj\

T|' f |\\ }ff| WjUM liiienl)

^iHlill " "" '''^'^' according ,o amplitude of niodnlnliMg

Mm

c\|)criment)- sinCpulses position changes according to amplitude of modulating

! Mma

f!' (jiofll (i(- sine [)ulses)

r s,h

I M ft mi'iU'jijfl'rom riiiiclion generatoi )-Frequency generated from ciystal oscillator.

J \r./ \ /\r  \r V'

I r 1 (fiom function generator)-
'I'o (•"enerated modulating signal tsine wave; oi iJVJtiz ana zivtiz irequency.

I F H 1- Sawlooth wave shape on PAM

|U*i)s» Distorted output demodulated section at pin no. 8



I' x|H'nitn'nf Nf»i»r
Ph^

|. ( (Uiijl't i (lu! OlllpMI I.e 8 KM/ lo pulse input.
:|,v .j'fitint;! t ii o(}i|Mtno Nittmil input.

I''"'"' I » '1'!' """'"'""=<1 sockel i.e flat top oulptit,
;  II wilh ihc AF signal output socket.NfelMh- Ftilllrol ill niiniiriuin position.

^  Nwilch to I KHz frequencN':g»||}|r5Tt }Ht Uitli the A! Sinai. -
{ Nf j (line/iliv knoi') lo the 0.2 ms/div

hit (hit ilislruiiieiii using on/off toggles switch
fflBR' '"I' 111'-' imiplilude & frequency of sine wave by amplitude pot and frequency cha

ve the pufse amplitude modulation i.e flat-flop modulation

1' M '^one.spontling cITect
^  ,i|h'^if!Avlhe el led on all the output samnle mitnnt o„ i o i i ,
1 JtVfitt l, UN II,„|, „„ .,.4.7,8 one by lbs " e

illitl 11.1 111 loealc. P" amplitude modulating
ii nil fhe [lower supply.

Pad ̂
I hijUvi I Ihe modulated output i.e flat top output to the RAM input of demodulator circuit,
m-jfihe livquency selector switch to I KHz position.
fOlilieei Ihe ()uiput of low- pass filter to the input of AC amplifier.

tyiH p Ihe gain control pot in AC amplifier block in maximum position.
J imneei t Kt) channel A with the AC amplifier output socket.
Hmci sc the demodulated output.
|{ llie ouipiii is not pure sine wave adjust the gain control pot of AC amplifier block,
hlllllliii I) connect the sample & hold & sample outputs to demodulator circuit and see the

I'/,. fw'tt'Hlnlaicd wave from at the output of AC amplifier,
switches 1.3,4,6,7,8 one by one and see their effect on demodulated output

%■ „ ) re (I'V loi ale (hem. ' '
|||: C; Jiiwilch olf (he power supply.

III N'o.:-3

Conneci the pukse output i.e 8Khz to the pulse input.
Conneel the signal output to AF signal input.
Coimecl CRO channel A with the PWM output socket.
( 01 meet C RO channel B with the AF signal output socket.

I Keep amplitude control at minimum position.
Keep frequency selector switch to 1 KHz frequency.
I rigger CRO with the AF signal.

PIniM



0 liiiK-Zdiv knoh lo iIk- 0..'iii.s/(li\
'li ilij lliv inslrimuMil ()N/( )| i louoJe switches

it' "i" """'li'"'" 1""'»»Hik-h ()l)serve llio piilNiMvitllli nKKlulaled output

*'ll 'ina effccl
Ntvitch oHihc iHnvpf wpply ^

lUju'i'lhiartf ^

(hd t'WM lillijKll lo the PWM input of demodtilMlor circtiil.
liV''lUtdHf.V: wddyioi swiicli to I Khz position.

til low pass filter to the input of AC anipliljcr.
|*Wf* p(i( ill AC amplifier block in maximum position.

I .ftp hliitniifl A with the AC amplifier output socket.
^ ' ..f iltivf 'i i; tlic lipiiodulalcd output on CRO.

fj) iIm' iMilfMll I.Ei not proper sine wave adjust the gain control pot AC amplifier block.
♦itVlteli till fiiiilt no, 1 ,2,6,7,8, one by one & observe their effect on demodulated output & trv to

tliLMri,
Ti^ultt'li (if! tlu' powei'supply.

pf» I IllMo is an instant rise in amplitude at the demodulated this is due to abrupt chatipe in
tvldth ol tiie juilses.

i Vjit'ljriient No.:-5
PPtA

i  ' 'oniifci tlie pulses output i.e 8Khz to the pulse input ofJ^M block. '
■ ^ ('(itiliect Af signal output to the signal input of PWM block. *
i, f'(UltHHd I'WM output to PPM input. ,
"1 ( dtttietl ( 1(0 channel A with the PPM output socket.
^  ( oiltUH'l f K() cluuinels B with the AF signal output sockdA ■
ft Keep ri'feHjtJfc*IU.'V selector switch toTKhT"fi-equent:)C ~ 3

■ ^ I I'iggei (^fdvith llie AF signal.
t'lUJ {limv'div knob to the o.2ms/div.

,U. ; .Switch ()N ihp. Ill.sti umcnt using ON/OFF toggle switch.
Varying thu amplltiide and frequency of sine wave by amplitude pot and frequency chaiwe over
"^wileh. (tbsei vt* the pulse width modulated output.Also try viiryiti)^ tllg Volttige of pulse, by connecting the pulse input to the 4 frequencies
available i.e 8 Jh,.13/i^Kh/. In pulse output socket & also observe the corresponding, effect on
the modtiliiled oufput, ^
Switch on liiull no, 1,3,.S7,« one by one & observe their effect on pulse position modultilion
output &. try lo lug«te tjt^pi,

^ Switch off the power supply,



fPD
JiM' I'PM (lulput to the PPM input of deinociiiliilui' t'lrtHtll,

fh'ttUiMii;)' selector switch to 1 KHz position,
t jift' iHlilHil of low pass filter to the input of AC imiplinm',

hni' JhtDi i.iiiid'ol pot in AC amplifier block maximum posllioil,
i (iiiHi'i 11 KD {■liannel A with the AC amplifier output socket,
t lliM'ivr lltf tiemodulated output on CRO.

vICv tM'Iph! If' not proper sine wave adjust the gain control pot of AC ft ltiplllier block.
t'ii i|ie limit no. 1,2.5,7,8 one by one & observe their effoel oil doilliHluliiled output & trv

nil (lie power supply.

lii H I*" tin instant rise in amplitude at the demodulation this i.s due tO Uliliipl change in
di'iltMii e heln een the pulses.

tlti litiM nl No.:-7
llittlv I'i'M using DC input

t'llllSt'l tils' circuit as per experiment no-5 expect to connect the AP input ol'lhe |'WN4 block.
DC output to the AF input of PWM block,
lite pulse position modulation at Pf^M output.
DC output while observing the output of pulse position modulation hloelt,

Dtl fniilt no. 1,2.5.7,8 one by one & observe their effect on pulse posit ion iTttKltllntioii
^Uint A ll'y to locate them.

power supply.

;; litii'luphone in the MIC socket in audio input block,
i^ilulilpiil of audio input block to AF signal input of pulse amplitude modululioii

'■h- i

fg
/-•

.w-

■

KKlij' pulse output of pulse amplitude modulation block.
( 'Hhihicj itniUpjii rnilput of pulse amplitude modulation block to PAM input of demodulatoi

»nL
t fiilhi't l tmljiitt oi' l()\v pa.ss filter to input of AC amplifier block,

ipt Ht'fp pot of AC amplifier in mid position.
< ■fliini.H i iitlfpill III'Af' iimplifier block to input of audio output tblock.
^wllvlMMt (lifS jtiiirnnicnt using on/off toggle switch.
{Jjl^tllVV liiy pyliW hcltig modulated by radio signal at output of ample output, sample tSl; hold A'

ll lup uuljfuli
(ib§?fVi 111! liwmiHlulalion and hear the same voice in speaker/headphone which was fed in

j the inltTo phofU' In (he Input.
C Iwllch oifllu' power supply.



IINSTRUCTION MANUL

FOR

AMPLITUDE MODULATION & DEMODULATION

iiiplitiule modulation & demodulation apparatus has been designed to study
ic Collowing:

A. Amplitude Modulation & Calculation ol Modulation Index Percentage
Modulation of Side Band Frequency.

B. Amplitude Demoduialor.

ic insli uinents comprises of the following built paits:

1 . Fixed output DC regulated power supply of± 12Volls.
2. Built in Carrier Sine Wave generator of 450 KHz frequency 2.5V peak to

peak amplitude.
3. Built in Audio Frequenc}' Function Generator of 1 KHz 1.5V peak to Peak

Amplitude.

4. Circuit diagi'am for modulator & demodnlator are printed on the fi'ont panel
and components are soldered behind the front panel.

THEORY

Modulation is the process in which some property of high frequency wave,
„lM. called as carrier wave coc, is altered in such wa>' by low frequency
liilormalion signal, called as "modulating wave onn, to transmit from one place to
olhcr pliicc through air. In double sideband amplitude modulation the amplitude of
ciiirict wa\'c is altered by modulating wave such to from an envelope upon the
ciurici- on both sides. A^'non linear element is used to perform the high level
inodiilation and a linear" element for low level modulation. Properly biased
transistors provide linear/non linear operation with some amplification. The AM
wave is rejiresents as shown in fig. (3) and its sidebands as shown in Fig. (4). The
top envelope is represents as

Vc-i Vm sin (onit,

Where the bottom envelope is represented as
(Vet Vm sin (omt,)

When Vc is the carrier voltage, Vm is the modulating voltage. It is shown
(hat formatting of envelops depends upon the term Vc+Vm, where Vc is kept
constant hence the envelope height depends upon Vm only. The ratio between
envelope amplitude is called as modulation index or factor mf, which is
represented as

i



V max- Km in/2

y max+ V mill/2

(Calculating mf with 100 gives percentage modulation m%, which should
nevei 100. The power radiated in a given load is related in two terms, one the
carrier power Pe and the other is modulated carrier power Pm. The difference of
two sideband power Ps which is ecpial to Pusb+Plsb. The Pm is related with Pe as

inisORYQF OPERATION

For Amplitude Modulation
Pigiire (I) that shows the shows the internal eh-cuit of the chip. We see that

the carrier signal is applied lo pins 8 and 10 m a common mode to a set of cross
coupled differential amplifiers (Q1 with Q4 and Q2 with Q3). Transistor Q7 and
Q8 serve as the constant current generator for the differential amplifiers, wheras
the bias voltage applied lo pin 5 detennines the amount of euiTcnt through the

amplifiers. The resistor connected to pins 2 and 3 sets the modulator gain with a
smaller resistor resulting in higher gain. The DC voltage difference between pins 1
and 4 will balance tlie differential amplifiers for complete carrier regeetion by
equalizing the current in each differential amplifier. When the message signal is
applied to pins 1 and 4 transistor Q5 and Q6 will alternately increase (or decrease)



tlie ciiirent (hrougli their nssoeiiiied amplifier lo output the sum and difference
fiequencics m the side hand pair, i lie output is taken pin 6 for the modulator.

DEMODULATION OF AM WAVF. •

f  to demodulate the amplitude modulated waves. Inp Lstiil boaid (envelope detection) linear diode demodulation circuitry is provided
n mcai diode detector circuits, diode presents a low ohmic path to input signal in

OA 79

one diiechon only. For this reason changes in the peak cuiTent through tiie diode
will lemain confined to straight portion of Volt-amp ere characteristics of the diode
in othei words it can be said that it acts as half wave rectifier carrier wave
comjionents. When earner is presented only the average current lavg will pass
through the diode and has a constant amplitude output. When modulated v\'ave is
at the input the cuiTent 1 peak varies through forms a low pass filter to remove
these HF components (in actual practice pye filters are employed). The ma.ximum
time constant is kept max equal RLC= 1/coccmn.

The detection efficieny of diode detector is calculated froih the input
modulated signal power, or by mean of modulation depth and detected outjnit as

P = average potential across RL/peak input signal voltage
The maximum detection efficiency lies between 80-90%, and upto 60-70%

of modulation index.

PROCEDURE

For Modulation

1. Connect the carrier OSC output to canier input.
k2. Comiect AF signal output to AF signal input.
m. Connect CRO channel A with the Amplitude Mo'dulation output sockets

Connect the CRO channel B with tire AF signal output sockets
5. Keep the Amplitude control at minimum position.
6. Switch ON the instrument using ON/OFF toggle switch.

te.,



7. Adjust CRO time base for 0.2ms.DV and vert gain at IV/Div a band will
appear upon the screen. Position it at the center of the screen & calculate

T .01 pF

FIG.3the value of modulation index percentage modulation upper side band
frequency and lower side band ffequency.

Formula used calculation of modulation index or modulation coefficient and
side band frequencies.
ma = 2V max -2V min/2V max +-2 V min^

Percent modulation = ma x 100%,
Upper side band frequency =caiTier signal fi-equency + moduiatinc signal
fi-equency. "

8. Comiect the resistance box across the modulated output sockets in parallel
with CRO leads measure the signal in Vpp.

9. Feed one volt p-p AF signal to the AF input. Trace out the pattern .of the
modulated wave and measure amplitudes in Vpp as shown in Fig. (4).

Modulation Depth =AB
A+B

Vm sin ":mt

0->

(Vc +Vm sinLlmt)

Envel0)3 forn^ation of Amplitude Modulated Wavfeform

J  Carr

Lsb : Usb

;  : :

lU. increase AF mput to successive levels and note amplitude A and B, for
each inclement. Calculate modulation lactor for each input. Draw a plot
between input signal (AF) modulation factor. The curve of the graph shown
the modulation process. Increase maxinuim AF signal to observe the
distoifed wave form since cut-off and saturation of the transistor Q5.

•/
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4
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t
] 1. Calculate peak power and Pc = VPP& RL and modulated power 2Pm =

VA%RL, where AV is the pp amplitude traces from modulated envelope.
Find out the power in side bands as p side bands = Pm. PC.

12. Plot side bands spectrum measuring AF and carrier signal frequencies.
13. Trigger CRO with input signal (For external triggering)

Note: - If resistance box and resistor is not available then modulated output may
be terminated in provided RL = lOK in demodulator circuit as shown Fig. (3) &
Fig. (4).

For Demodulation

1. Connect the Amplitude modulation circuit to the input of Amplitude
demodulation circuit.

2. Connect the CRO channel A with the amplitude demodulation output.
Envelop

Carrier

componenr
Demodulated signal without 'c'

Fig. .5 (1)

Output wave form with 'c'
Fig. 5 (2)

Vpeak

Detector output
volt Output

^ distort
I  Ay
:  y: Max
t  y I efficience
^  / ' area

Peak Input voltage

Li=~X100

Different wave form at demodulator and its response curve
f^|g.5(3)

3. Remain C out Circuit and no RL should be comiected across modulated

output sockets then the output is as shown in fig. 5 (i).
4. Cormect CRO chamiel B with the AF modulated signal out]^ut.
5. Connect C in the Circuit and note its effect upon the RF components as

shovm in Fig. 5 (ii). •
6. Feed AF signal for different modulation factor and note the amplitude of

demodulated output voltage in p-p, and input voltage as Vp=Vpp/2 orA/S.
7. Plot a response curve between output voltage and Vp input. Select the

linear part of the curve and calculate the efficiency of the detector as
P=Slope of the curve as shown in Fig. 5 (iii).



iNSl'RtJCTION MANUAL

iii CUR

yii I'rp.ih'lM ■ I • i.-.Llh (i[ mii):,l(.rmur variable in siepf;. i-.-jisR-iice., capacitor ncJv^ ait and a coij
■  'MMU ■»» lltitiiyi, plllisc filiilliiip in network is fed to catb.ode say oscinaroi to i-c-rr ailal caid
iilbiSi idtti " . I Itc hvMcic'.ii. piodiiccd is nuiiced <-u tht vrecn (ii'os'-iMalor, ■oinpieie cirtiuii

if. I'liipiivci (Ml llu: icinel.

I  ■ » ' d] I lie iiisiiuinent after plugging for each plate and ground of C.R.O

'  • I niiii.ii are provided for each piate and ground of C.R.O

'  ■ ii.iicet horizontal (X) plates of C.R.O

.c U) iced the vertical (Y) plates of C.R.O ground ierminai arc connected to the '
' iA( .iyo

■. . :;i i potential of the .respective plaic.s.

ifc-''- ,p4
•Sc rJv-^a

:  the- potential in network the defloclton notice on' .k.O ci-rj he iucnvsc cr
ini:; switch sported by potentioirscrer fl.evel).

liii. priniary of solenoid =10000
V/i,cNo. S.W.G = 44

■n .secondary of solenoid = 2.80
Y'ifeNo. S.W.G = 24

•' I ' .o.s a;e providt-td to vary the curve,s in shape after inserting in ibe solenoid.

'  ' ir 1. i cunnect ampere meter 1 Amp. A..C. A lead is provided to fi .i)ort ihefn. , ,
■  anpere meter is not connected No output will be seen ii'ii)C.-;:.i .'■..cket arc open.

•clreis arc to connect volt meter iOV .A.C.

•u: ^ ■ ■ci'.yiiin,. W,


