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2.1 INTRODUCTION
                Television has become a wide ranging and powerful medium of mass communication in this ever shrinking world. It had now become possible to have an international programs with global coverage by linking national TV systems through satellites. Communication satellites in geo stationary orbits have opened new vistas for global television broadcasting. Direct to Home (DTH) broadcasting satellites for television have been launched by several countries including India. These satellites emit high power radiations enough to be received directly through low cost medium to small size dish antennas on conventional TV receivers augmented by a front end converter. The INSAT 2 & 4 series satellites launched by India are widely being used for TV programme and for other communications.
SATELLITE CHANNELS
                The frequencies for satellite communication as regulated by the International Telecommunication Union (ITU) are broadly as shown:
	Band of frequencies 
         in GHz
	Uplink frequency  in 
          GHz
	Downlink frequency 
         in GHz
	L.O Frequency in 
          GHz

	
S-Band

2-4
	
5.8-6.0
	
2.5-2.7
	
3.65

	
C-Band


3-8
	

5.925-6.425
	

3.4-4.2
	

5.15

	

Ku-Band

10-14
	

10-12

12-14 Ku Low Band

Ku High Band
	


10.7-11.7

11.7-12.75
	


22Khz

9.75                 OFF
10.6                   ON







2.2 FEED AND LNBC:
            After reflection from the PDA the signal strength is maximum at the focus of PDA, so a feed is placed at focus points with the help of mounting plate. For the reception of S-band signal we use helical feed while for C-band signal we use polarized circular feed. For amplification and down conversion of the received signal the LNBC (low noise block down converter) is connected at the output of the feed. LNBC down converts the signal in the IF ranges of 950 MHz to 1150 MHz for S-band and 950 MHz to 1750 MHz for C-band signal. The local oscillator frequency of S-band   LNBC is 3650 MHz and that of C-band signal is 5150 MHz.22V DC supply is fed to the LNBC through RF coaxial cable connecting the satellite TV receivers. The down converted IF signal from LNBC is fed to satellite receiver for further processing.
DIGITAL SATELLITE TV RECEIVERS:
             A digital satellite TV receiver is convenient product that allows us to view a variety of programme provided through satellite. The satellite receiver accepts signal in the range of  950 MHz to 2150 MHz from LNBC with level of  -25 dbm to  -65 dbm. These are also called integrated receiver decoders (IRDs).These are suitable for single carrier per channel (SCPC) and multiple channel per carrier (MCPC) applications. These are capable of decoding the components of digitized video signal encoded in the format 4:2:0 /4:2:2 which corresponds to the video signal components such as the luminance signal(y) and the chrominance signal(R-Y) and (B-Y).The purpose of these receivers are to process the IF signal received from the LNBC, demodulate it and provide high quality analog video and studio signals. These receivers also provide automatic support for PAL/NTSC system.
VIDEO SIGNAL:
               The video signal output from a video camera and other video equipments is of composite nature. It consists of the following components:
1. Luminance (brightness) information
2. Color information (Chroma signal)
3. H and V blanking pulses
4. H and V sync pulses
5. Color burst signal (about 10 cycles of color subcarrier signal).



COLOUR BURST SIGNAL
                In order minimize the subcarrier interference in the reproduced picture; the colour subcarrier is totally suppressed in the Chroma balanced modulator which gives out the chroma sidebands. For demodulation of the  Chroma signals, it is necessary to regenerate it in the receiver.  The subcarrier regenerated at the receiver chroma decoder must be exactly of same frequency and phase as that of the subcarrier at the transmitter encoder. To ensure this, short  train of some 10 cycles, called ― Color Burst‖ is sent along with the sync signals for phase comparison.
VIDEO BANDWIDTH
             The composite video signal is allowed a 5MHZ bandwidth with the highest video frequency of 5MHZ.  low frequency content is right down to dc or zero frequency.  This large video bandwidth necessitates the use of VHF-UHF frequencies as RF carrier frequencies in terrestrial transmission.
2.3 MODULATION
                Modulation is a process of superimposing information on a carrier by varying one of its parameters (amplitude, frequency or phase).
NEED FOR MODULATION
· Modulating the signal over higher frequency can reduce antenna size.
· To differentiate among transmissions(stations)
· Maximum to minimum frequency ratio can be reduced to minimum by modulating the signal on a high frequency.
TYPES OF MODULATION
      In general, there are three types of modulation:
a) Amplitude Modulation
b) Angle Modulation
c) Pulse Modulation
AMPLITUDE MODULATION
                 Amplitude modulation (AM) is a technique used in electronic communication, most commonly for transmitting information via a  radio carrier wave. AM works by varying the strength of the transmitted signal in relation to the information being sent. For example, changes in the signal strength can be used to reflect the sounds to be reproduced by a speaker.

GENERATION OF AM SIGNAL
     There are two methods of generation of AM signals:
1. Low level modulation
2. High level modulation
LOW LEVEL MODULATION
                   Here a small audio stage is used to modulate a low power stage, the output of this stage is then amplified using a linear RF amplifier. The advantage of using a linear RF amplifier is that the smaller early stages can be modulated, which only requires a small audio amplifier to drive the modulator.
HIGH LEVEL MODULATION 
                   One advantage of using class C amplifiers in a broadcast AM transmitter is that only the final stage needs to be modulated, and that all the earlier stages can be driven at a constant level. These class C stages will be able to generate the drive for the final stage for a smaller DC power input. However, in many designs in order to obtain better quality AM the penultimate RF stages will need to be subject to modulation as well as the final stage. This is best suited for higher power amplification. Medium wave and short wave transmission use this method of modulation.
NON-LINEAR AMPLITUDE MODULATOR
                   This modulator utilizes the non-linearity of the active device characteristics near the origin. It generates many additional frequencies along with AM modulated signal. Hence a band pass filter centered at carrier frequency fc and having a pass band of width of modulating signal fm Hz or somewhat wider is used to get AM signal. This is better suited for low level modulation.
MODULATED CLASS C AMPLIFIER 
                    This is a linear method of AM modulation. In the non linear amplitude modulation, valve circuit works as a class amplifier. Its input circuit is driven by a source at carrier frequency fo. The supply voltage Ebb is varied at a slow rate with respect to carrier frequency. The envelope of  variation is that of modulating signal. The plate voltage Eb  is varied at the modulating rate. The modulator is a class B audio amplifier supplying the modulating signal in series with Ebb. This is suitable for high level modulation.
FREQUENCY MODULATION
                     If the frequency of the carrier is varied in accordance with the amplitude of the modulating signal (information),it is called frequency modulation. 
Band Width of Fm Signal
                       Band width can be defined as that frequency range which accommodates the carrier and the closest side bands contributing at least 98% of the total signal power (Carson rule). 
      BW = 2 (mf+1) fm = 2(mf* fm+fm)= 2 (del f+ fm)
PHASE MODULATION
                        If the phase of the carrier is varied in accordance with the amplitude of the modulating (information), it is called phase modulation. Since this modulation has got minimum use.
2.4 RF TRANSMISSION OF VISION ANS SOUND SIGNALS
                       TV Transmission takes place in VHF Bands I and III and UHF Bands IV and V.Picture is amplitude modulated and sound is frequency modulated on different carriers separated by 5.5MHz.Also for video amplitude modulation negative modulation is employed because of the following main advantages.
· Pictures contain more information towards white than black and hence the average power is lower resulting in energy saving. (Bright picture points correspond to a low carrier amplitude and sync pulse to maximum carrier amplitude).
· Interference such as car ignition interfering signals appear as black which is less 
objectionable.
· Picture information is in linear portion of modulation characteristic and hence does not suffer compression. Any compression that may take place is confined to sync pulse only.
· The design of AGC circuit for TV receiver is simpler.
VESTIGIAL SIDEBAND TRANSMISSION SIGNAL:
                         Amplitude modulation of the carrier with the video signal produces two sidebands, each 5 MHZ wide. This double sideband vision signal will occupy a 10MHZ frequency-range spectrum with the carrier at the Centre. Because of the extensive bandwidth requirements of the videosignal, it is desirable to make use of a bandwidth saving technique. The signal information is fully contained in each of the two side bands of the modulated carrier and provided the carrier is present, one side band may be suppressed altogether. The single side band transmission technique can reduce the bandwidth requirement to half viz. 5MHZ. however, it is impossible to design a filter which will cut out the unwanted band while passing the carrier frequencies and low frequency components of the other side band, without objectionable phase distortion. As a compromise, a part of only one side band is suppressed. The transmitter signal consists of one complete sideband together with carrier, and a vestige of the partially suppressed side band.
PROGRAM AMPLIFIER:
                        This allows a line-level audio signal to be routed to multiple destinations without introducing inexistable multiple pads. It incorporates built-in-filters to generate the high frequency pre-emphasis that characterizes the FM transmission. Each output incorporates a 50 micro sec HF pre-emphasis shelving network. This typically drives an FM transmitter or the aural modulator of a TV transmitter.
Input level:  0 dbm nominal
Gain adjustment: +12 db/-8db
STANDARD CHANNEL CHARACTERISTICS
                        In the CCIR system B-standards for the TV channel the upper side is fully transmitter while the lower side and is passed up to only 0.75MHz. The end slopes are allowed 0.5MHz so that the lower side band is suppressed fully at 1.25 MHz while the upper side band is fully attenuated at 5.5 MHZ.
                        The sound carrier with frequency modulation carrier deviation up to 50KHZ is positioned at the extremely of the fully transmitted sideband at 5.5MHZ with respect the visual carrier. This is a logical place for it to minimize the interference between the sound and picture signals. The channel width is thus 7MHZ, from -1.25MHZ to +5.75MHZ with respect to the picture carrier, allowing for a guard band of 0.25MHZ as separation between adjacent channels.
2.5 COLOUR TV SYSTEM
                        In TV camera the scene is focused on the photosensitive surface of pick up device and optical image is formed. The photoelectric properties of the pick-up device convert the optical image to electric charge image depending on the light and shade of the scene(picture elements). Now it is necessary to pick up this information and transmit it. For this purpose scanning is employed. Electron beam scans the charge image and produces optical image. The electron beam scans the image line by line and field by field to provide signal variations in a successive order.







TELEVISION CHANNEL FOR TERRESTRIAL TRANSMISSION
                        For television broadcasting, channels have been assigned in the VHF and UHF ranges. The allocated frequencies are
	Lower VHF range
	Band I
	41-68 MHz

	Upper VHF range
	Band III
	174-230 MHz

	UHF range
	Band IV
	470-606 MHz

	UHF range
	Band V
	606-902 MHz



Total channel bandwidth in the UHF range is 8MHz.
                        The carrier stability has to be within +1KHz or  -1KHz operating at different place causes co channel interference due to freak distant reception, the transmitters may have ―offset‖ operation by operating their picture carrier shifted +(2/3*15625)Hz or-(2/3*15625)Hz with respect to the assigned frequencies for a particular station, in order to reduce the interference effects.Specifications of CCIR-B Standard adopted by India:
2.6 ANTENNA
                         Antenna is usually a metallic device(as a rod or a wire) used for radiating or receiving electromagnetic waves. The radio frequency power developed at the final stage of a transmitter is delivered through cables/feeders, without themselves consuming any power to the transmitting antenna. This travels in the free space in the form of radio waves (electromagnetic waves). The receiving antenna picks up the radio waves and delivers useful signal at the input of a receiver for reception of signals. The transmitting and receiving antennae are reciprocal in the sense, any characteristics of the antenna in general applies equally to both.
                        The plane containing the electric vector in the electromagnetic wave describes the polarization of the radiated wave .Ideally maximum signal is coupled is the antennae(Both transmitting and receiving) are oriented in the plane  of polarization of  the electromagnetic wave. A vertical radiator radiates/ picks up vertically polarized wave, horizontal radiator radiates/picks up horizontally polarized wave.
HP: The electric vector is in horizontal plane. TV broadcasting in India use horizontal polarization.
VP: The electric vector is in vertical plane. The self-radiating MW masts of AIR radiate VP waves. Electric supply undertakings use vertical polarization for their VHF communications.
CP: The electric vector in the circular polarization rotates in the circular motion. INSAT downlink signals  aare left hand circularly polarized.
PARABOLIC DISH ANTENNA
                        Parabolic dish antenna (PDA) is widely used to receive the satellite signal. Gain of PDA is directly proportional to the square of frequency being received.
G=E(∏D/ λ)^2.
Where G is antenna gain relative to an isotropic antenna
E- antenna efficiency
D- diameter of the PDA
Λ-wavelength of the incoming signal.
Focal Length Ratio=0.4XD
The purpose of PDA is to reflect the RF waves received from the satellite to a point called local point of the PDA.
VSWR (VOLTAGE STANDING WAVE RATIO):
                        When a long cable is terminated with its characteristic impedance, it causes no change in the input impedance and there is no reflected energy since all the transmitter energy is absorbed in the termination. Such a terminated cable is said to be matched. When cables are not terminated with their characteristic impedance they are said to be mismatched and have standing waves in the cable because of reflected energy. The mismatch of impedance is measured by SWR (Standing wave ratio) is given by the ratio  of maximum to minimum magnitudes of current or voltage on the line having standing waves.
SWR= Emax/ Emin = Imax/Imin

Following types of LPT antennae are being used in Doordarshan Network :
a) Band III BEL makes half wave dipole V antenna.
b) Crossed folded dipole (turnstile) Halios make Band-III antenna.
c) Folded dipole (turnstile) Scala make Band-I antenna.

2.7 TVRO SYSTEM:
                        Presently Doordarshan is up linking its national metro and regional services to INSAST-3C (74οE) and INSAT-3A (93.5οE) and INSAT 2E (83οE). Downlink frequency bands being used are C-Band (3.4 – 4.2 GHz) and Ex-C Band (4.5 - 4.8 GHz). A simple block diagram of a satellite earth station uplink/down link.
Typical satellite TV signal parameters are as follows:
             
	Program up linking station
	DDK, Chennai

	satellite
	Instat 3 A(93.5 deg)

	Transponder
	C 12(wide beam)

	Band width
	12MHz

	Uplink frequency
	6056 MHz

	Downlink frequency
	3831 MHz

	Transmission mode
	MCPC Digital

	Downlink polarization
	Linear vertical

	Symbol rate
	8.6 Mega Symbol per second

	Video uplink format
	4:2:0

	Forward error correction
	3/4




HIGH POWER TV TRANSMITTER
Design:  All the TV transmitters have the same basic design.  They consist of an exciter followed by power amplifiers which boost the exciter power to the required level. The exciter stage determines the quality of a transmitter.  In HPTs the vision and sound carriers can be generated, modulated and amplified separately and then combined in the diplexer at the transmitter output.
STUDIO CENTRE
A Studio Centre of doordarshan has the following objectives:
· To originate programmes from studios either for live telecast or for recording on a video 
tape.
· To knit various other sources of programs available at the production desk i.e. camera 
output from studios, feed from other Kendra, outdoor, playback from pre-recorded tape, 
film based programs slides, video graphics and characters generator etc. This knitting or 
live editing includes generation of special effects an desired transitions between various 
sources.
· Processing/ distribution of different sources to various destinations in technical areas.
· Routing of mixed programme for recording / transmitting via master switching room and 
micro wave to the transmitter or any desired destinations.
STUDIO OPERATIONAL REQUIREMENTS
The technical requirements of radio broadcasting studio is as follows:
1. Microphones
2. Record cum playback machines (Magnetic tape recorders, turn tables, CD players).
3. Mixing machine to interconnect, to operate and control the mic and other machines.
Application of operational Amplifier:
                         Operational Amplifiers have been extensively  used in studio equipments for amplifying the different low level signals (-70 dbm either voice or instruments) picked up by the microphone to the audible level of 0 dbm. The different configurations are:
1. Voltage follower
2. Inverting amplifier
3. Non-inverting amplifier
4. Integrator
5. Summing amplifier
6. Precision rectifier
7. Comparator
8. Low pass filters




2.8 FREE DTH FROM DOORDARSHAN
19 Doordharshan channels, 14 private channels and 12 radio channels:
	transponder
	polarization
	d/l 
freq.(MHz)
	symbol 
rate
	fec
	sl.no.
	dish size

	C1
	H
	12534
	27.5
	3/4
	1.
	60 cm

	C2
	V
	12647
	27.5
	3/4
	2.
	90 cm

	C3
	V
	12729
	27.5
	3/4
	-
	-



TV CHANNELS: RADIO CHANNELS:
Entertainment:           DD(National)       Vividh Bharati           )
                                   DD(India)             Tamil                         )
                                   DD(Bharati)          Telugu                       ) 12647MHz
Sports                         DD(sports)            Mararthi                    )
News                          DD(News)             Gujarathi                  ) 
Educational                DD(Gyandarshan) Punjabi                     ) 12729 MHz
Parliament                  DD Loksabha        FM Gold                   )
                                    DD Rajyasabha     FM Rainbow            )
                                                                   Kannada                  )                                       
                                                                   Bangla                     )
                                                                    Hindi                       ) 125343 Mhz
                                                                    North East               )                 
                          
REGIONAL LANGUAGE CHANNELS:
DD (Bangala)
DD (Chandana)
DD (Gujarati)
DD (Kashir)
DD (Malayalam)
DD (North East)
DD (Oriya)
DD (Podhigai)
DD (Punjabi)
DD (Sahayadri)
DD (Saptagiri)
SATELLITE: NSS-6, Geo, 95 deg east, Dish: 2 feet + LNB STB, low loss cable  
2.9 CONCLUSION
                         Thus, television has been widely used in the telecommunication medium thus aiding in the transfer of information from the transmitter to the receiver system. We acquired a detailed knowledge on the mechanism of data transfer between the two ends of the communication system. The different types of modulation schemes employed and the various stages involved in the transmission process  were briefly explained. Further more details regarding tuning was thrown upon and the usage of DTH from doordarshan was illustrated which was highly beneficial to us.
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