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THE DIGITAL
HEADEND

Part I
- by Devchand Haria,
(B.E Elect. & Telecom)

The Cable TV Industry in India is
poised for another big change. Since the
beginning of Cable TV, there have been
major technological advancements both in
control  room equipment  and a lso  in
distribution network equipment. The last major
change,  few years  ago,  was  changing the
distribution trunk from coaxial to fiber optic.

Now the new revolution is in the control
room to change from analog to digital  TV.
Normally the cable operators resist the change
as it looks complex or difficult to understand, but
as they understand the technology they find it
easier to manage and give better quality picture.

In this article we will go through the
limitations of analog system, the components of
digital equipments required and their use and to
make the cable operator realize that though
complex, it is not very difficult to incorporate digital
technology in their control rooms.

ADVANTAGES OF DIGITAL NETWORK OVER
ANALOG :

Today even in an 860 MHz network, the
maximum channels that can be delivered is 106.
Currently India receives more than 150 programs
and the 860 MHz analog bandwidth is not enough.
So we have to go for the compression system and
digitalize the signal. The scheme we use currently
for compression is the MPEG-2.

MPEG-2 DIGITAL COMPRESSION
MPEG-2 is a digital format. In an MPEG-2

signal, the adjacent frames are compared and only
those sections of picture which have changed or
moved, are recorded. In the next frame of video,
only changed picture is transmitted / recorded.

Mpeg-2 compression reduces the digital data
required for moving video, by about 55 to 1.  MPEG-
2 has advantages such as being robust and not prone
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to errors; low over head bits and a simple decoding
process.

Using MPEG-2 digital, approximately 8 TV
Channels can be compressed into 7 MHz, which
otherwise supports only 1 analog channel. As a
result, a 550 MHz bandwidth can accommodate
about 700 TV Channels !  The  Modulation used  in
the digital headend is QAM (Quadrature
Amplitude Modulation).

CABLE ATTENUATION
The picture in an analog transmission

degrades as distance increases, but in digital
transmission it will stay perfect.   Also the major
benefit in digital transmission is the ease to have
added services like:

Pay Per view
Video On Demand
Data (internet Services)
Interactive services like Gaming.
Telephony
These additional services can be easily

accommodated, since enough bandwidth is
available.

STEREO SOUND & DOLBY
Even the audio is significantly enhanced in

MPEG-2 compared to analog transmissions. Analog
CATV transmissions do not support Dolby or stereo
sound. Digital offers Dolby  stereo and even 5.1
Surround Sound.

Now let us take a closer look at the various
equipment which are required at the digital
headend and their functions :

EQUIPMENTS REQUIRED FOR DIGITAL HEADEND
Transmodulators.
Professional IRDs
Multiplexers
QAM modulators
Scramblers
CAS system.

TRANSMODULATORS
The function of transmodulator is to convert

QPSK modulation signals which are used in satellite
transmissions, to QAM modulation, used in digital
Cable TV systems.

QAM signal  are  also down-shif ted in
frequency to any frequency band from 45 MHz
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to 860 MHz. The down-converted frequency is
determined by the Cable network, depending on
the frequencies at which they decide to include
digital transmissions on their network.

A transmodulator  receives  the s ignal
directly from the LNB; changes the modulation
and converts the frequency for all the channel
received from that LNB.

As an example, the INSAT 2E satellite
carries a bouquet of the ETV regional language
channels. The entire bouquet can be converted
to digital and added onto an existing CATV
network, by a single transmodulator.  Hence, just
1 transmodulator will convert all programs on a
particular transponder.

The Transmodulator Is An Ideal,
Low Cost Solution For Adding FTA

Channels To A Digital Bouquet.

ADVANTAGES OF TRANSMODULATORS
A transmodulator is relatively in-expensive,

at approximately Rs 25,000 each. As a result 10 or
more digital CATV channels can be generated on a
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SkçÀ ì^çbmçcçç@[áuçíìmç&, SuçSvçyççÇ mçí mççÇOçí çÆmçiçvçuç çÆjçÆmçJç kçÀjlçç
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pçnçb lçkçÀ ì^çbmçcçç@[áuçíìmç& kçíÀ cçÓu³ç kçÀç mçJççuç nÌ lççí ³çn GçÆ®çlç

cçÓu³ç uçiçYçiç 25,000 ©Hç³çí cçW GHçuçyOç nÌ~ HççÆjCççcçmJçªHç SkçÀ
ì^çbmçcçç@[áuçíìmç& kçíÀ Kç®ç& ³çççÆvç cçç$ç 25,000 ©Hç³çí cçW 10 ³çç Fmçmçí
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CATV network at just Rs 25,000; the cost of a single
transmodulator.

Further, the transmodulator is frequency
agile, and its output frequency can be varied at will
by the Cable operator.

DISADVANTAGE OF TRANSMODULATORS
We cannot remove a particular program from

the bouquet of channels as all the channels will be
converted to QAM. Some transmodulators have the
facility to accept a SMART Card to decode incoming
pay TV channels. Ofcourse this would require all
the incoming Pay TV channels to have the same
encryption. It would also require the Pay TV
broadcaster to provide a SMART Card that would
simultaneously decode multiple pay channels.

Also if selective delivery via CAS is planned,
it is not possible to locally scramble the programs
available on the output of a transmodulator.

The transmodulator is an ideal, low cost
solution for adding FTA (Free-To-Air) channels to
a digital bouquet.

Implementation of CAS & consumer selection
of channels, demands the use other equipments
which we will see one by one.

TYPICAL CAS HEADEND
A typical digital headend with CAS is shown

in the Figure 2 block diagram.

FTA CHANNELS
At an

A n a l o g
Headend, the
digital satellite
r e c e i v e r
produces an
analog output
which is benefit
to an analog
modulator. In a
digital headend,
the free to air
digital channels
must be
maintained in
their digital
format. This is done by special digital satellite
receivers which provide a digital data stream as an
output instead of analog audio and video outputs.

DççÆOçkçÀ çÆ[çÆpçìuç mççÇSìçÇJççÇ ®çÌvçuççW kçÀçí kçíÀyçuç ìíuççÇçÆJçpçvç vçíìJçkç&À cçW
MçççÆcçuç çÆkçÀ³çç pçç mçkçÀlçç nÌ~
FmçkçíÀ DçuççJçç ì^çbmçcçç@[áuçíìj, ÖçÀçÇkçwJçWmççÇ HçáÀlççÇ&uççÇ nçílççÇ nÌ DççÌj FmçkçÀçÇ
DççGìHçáì ÖçÀçÇkçwJçWmççÇ kçíÀyçuç Dçç@HçjíìjçW Üçjç çÆYçvvç-çÆYçvvç nçí mçkçÀlççÇ nÌ~
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cçW Hçí-®çÌvçuççW kçÀçí çÆ[kçÀçí[ kçÀjvçí kçíÀ çÆuçS mcççì& kçÀç[& mJççÇkçÀçj kçÀjvçí kçÀçÇ mçáçÆJçOçç
nçílççÇ nÌ~ çÆvççÆM®çlç ªHç mçí FmçkçíÀ çÆuçS mçYççÇ Hçí-®çÌvçuççW kçíÀ çÆuçS SkçÀ mçcççvç
FvççÆ¬çÀHMçvç kçÀçÇ pç©jlç nçíiççÇ~ FmçkçíÀ çÆuçS pç©jçÇ nÌ çÆkçÀ Hçí-ìçÇJççÇ ÒçmççjkçÀ mcççì&
kçÀç[& Òçoçvç kçÀjW pççí çÆkçÀ SkçÀmççLç kçÀF& Hçí-®çÌvçuççW kçÀçí çÆ[kçÀçí[ kçÀjíiçç~

FmççÇ lçjn ³ççÆo mççÇSSmç kçÀçÇ mçnç³çlçç mçí ®çáçÆvçboç çÆ[çÆuçJçjçÇ kçÀçÇ
³ççípçvçç yçvçç³ççÇ pççlççÇ nÌ lççí ³çn mçbYçJç vçnçR nÌ çÆkçÀ mLççvççÇ³ç lççÌj Hçj
ì̂çbmçcçç@[áuçíìmç& kçíÀ DççGìHçáì Hçj GHçuçyOç kçÀç³ç&¬çÀcççW kçÀçí m¬çÌbÀyçuç çÆkçÀ³çç pççS~

çÆ[çÆpçìuç yçákçíÀ cçW SHçÀìçÇS (ÖçÀçÇ-ìÓ-S³çj) ®çÌvçuççW kçÀçí MçççÆcçuç
kçÀjvçí kçíÀ çÆuçS ì^çbmçcçç@[áuçíìj DçHçí#ççkç=Àlç mçmlçç Jç GHç³çákçwlç GHçç³ç nÌ~

mççÇSSmç kçÀç ÒçmlçáçÆlçkçÀjCç DççÌj GHçYççíkçwlçç Üçjç ®çÌvçuç ®çávççJç kçÀçí
oíKçlçí náS kçÀF& Dçv³ç GHçkçÀjCççW kçíÀ Fmlçícççuç kçÀçÇ pç©jlç nçílççÇ nÌ, çÆpçmçí
ncç SkçÀ SkçÀ kçÀjkçíÀ oíKçWiçí~
çÆJççÆMç<ì mççÇSSmç ní[Sb[
mççÇSSmç kçíÀ mççLç SkçÀ çÆJççÆMç<ì çÆ[çÆpçìuç ní[Sb[ kçÀçí çÆ®ç$ç-2 cçW yuçç@kçÀ
[ç³çûççcç cçW çÆoKçç³çç iç³çç nÌ~

SHçÀìçÇS ®çÌvçuç
Svççuçç@iç ní[Sb[

Hçj çÆ[çÆpçìuç mçÌìíuççFì
ç Æjç ÆmçJçj, Svççuçç @ i ç
DççGìHçáì Òçoçvç kçÀjlçç nÌ
pççí çÆkçÀ Svççuçç@iç cçç@[áuçíìj
kçÀçí uççYç Hçnáb®ççlçç nÌ~
çÆ[çÆpçìuç ní[Sb[ cçW ÖçÀçÇ-
ìÓ-S³çj çÆ[çÆpçìuç ®çÌvçuç
kçÀçí çÆvççÆM®çlç ªHç mçí DçHçvçç
çÆ[çÆpçìuç HçÀç@jcçíì yçjkçÀjçj
jKçvçç Hçæ[lçç nÌ~ Símçç
çÆJçMçí<ç çÆ[çÆpçìuç mçÌìíuççFì
çÆjçÆmçJçj kçÀçÇ mçnç³çlçç mçí

çÆkçÀ³çç pççlçç nÌ pççí çÆkçÀ Svççuçç@iç Dçç@çÆ[³ççí Jç JççÇçÆ[³ççí DççGìHçáì kçíÀ mLççvç Hçj
çÆ[çÆpçìuç [íìç mì̂çÇcç kçíÀ ªHç cçW DççGìHçáì Òçoçvç kçÀjlçç nÌ~ Fmç çÆ[çÆpçìuç
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This digital data stream has been standardised as
an Asynchronous Serial Interface, which is MPEG-
2 compatible. The ASI interface maintains full
digital quality of the incoming satellite signal.

As an example, the Sahara package can be
tuned by a single IRD to  receive 8 programs in a
s ingle  s t ream  (current ly  2  programs are
scrambled)

PAY CHANNELS WITH CAS
Incorporating pay TV digital channels is also

possible using ASI output digital satellite receivers.
However, if the
channels have
d i f f e r e n t
e n c r y p t i o n
systems, a
separate ASI
output digital
s a t e l l i t e
receiver will be
required for
each channel.
S u c h
descrambling
digital satellite
receivers are
often termed as
Integrated Receiver + Decoder (IRD because the
decoder is built into (or integrated with ) the digital
satellite receiver.

For IRDs indicated above, it is essential that
the pay TV broadcaster authorises the IRD and
provides a smart card to match it. Most pay TV
broadcasters in India are not quite as cooperative
and they insist that only their common digital
satellite receivers, which do not provide an ASI out,
are used. In such cases the digital cable headend
has no option but to use equipment described in
the “Local Encoding” section below.

Some encryption systems such Scientific
Atlanta’s PowerVu do not provide a cam module
to interface with other manufacturer’s ASI output
IRDs In such cases, the digital headend has no
option but to purchase PowerVu IRDs, at relatively
higher costs.

PAY CHANNELS NOT PROVIDING CAM MODULES
As indicated above, some pay channel

[íìç mì̂çÇcç kçÀçí SçÆmçb[̂çívçmç mççÇçÆj³çuç FbìjHçíÀmç (Asynchronous Serial
Interface)kçíÀ ªHç cçW cççvçkçÀçÇkç=Àlç çÆkçÀ³çç pççlçç nÌ pççí çÆkçÀ ScçHççÇF&pççÇ-2
kçÀç@cHçÌçÆìyçuç nçílçç nÌ~ SSmçDççF& FbìjHçíÀmç, Dççvçí JççuççÇ mçÌìíuççFì çÆmçiçvçuç kçÀçÇ
HçÓjçÇ çÆ[çÆpçìuç kçwJçççÆuçìçÇ kçÀçí yçvçç³çí jKçlçç nÌ~

GoçnjCç kçíÀ çÆuçS mçnçjç HçÌkçíÀpç kçÀçí SkçÀ DççF&Dççj[çÇ Üçjç ì³çÓvç
kçÀjkçíÀ çÆmçbiçuç mì̂çÇcç cçW 8 kçÀç³ç&¬çÀcç kçÀçí çÆjçÆmçJç çÆkçÀ³çç pçç mçkçÀlçç nÌ (cççÌpçÓoç
cçW oçí kçÀç³ç&¬çÀcç m¬çÌbÀyçuç nÌ)~
mççÇSSmç kçíÀ mççLç Hçí-®çÌvçuç

SSmçDççF& DççGìHçáì çÆ[çÆpçìuç mçÌìíuççFì çÆjçÆmçJçmç& kçÀç Fmlçícççuç
kçÀjkçíÀ Hçí-ìçÇJççÇ çÆ[çÆpçìuç ®çÌvçuççW kçÀçí MçççÆcçuç kçÀjvçç YççÇ mçbYçJç nÌ~ nçuççbçÆkçÀ

³ççÆo ®çÌvçuççW kçÀç çÆYçvvç
FvççÆ¬çÀHMçvç çÆmçmìcç nÌ lççí
Òçl³çíkçÀ ®çÌvçuç kçíÀ çÆuçS
H ç = L ç k ç À  SSm çD ç çF &
DççGìHçáì çÆ[çÆpçìuç
mçÌìíuççFì çÆjçÆmçJçjçW kçÀçÇ
pç©jlç nçíiççÇ~ Fmç lçjn
kçíÀ çÆ[m¬çÌbÀyçuç çÆ[çÆpçìuç
mçÌìíuççFì çÆjçÆmçJçjçW kçÀçí
Òçç³ç: FbìçÇûçíìí[ çÆjçÆmçJçj
+  ç Æ[ k ç À ç í[j
(DççF&Dççj[çÇ) kçíÀ ªHç cçW

GuuçíKç çÆkçÀ³çç pççlçç nÌ kçw³ççWçÆkçÀ çÆ[kçÀçí[j, çÆ[çÆpçìuç mçÌìíuççFì çÆjçÆmçJçj kçíÀ
YççÇlçj (³çç FbìçÇûçíìí[) nçÇ yçvçç nçílçç nÌ~

pçÌmçççÆkçÀ THçj yçlçç³çç iç³çç nÌ çÆkçÀ DççF&Dççj[çÇ kçíÀ çÆuçS ³çn
DççJçM³çkçÀ nÌ çÆkçÀ Hçí-ìíuççÇçÆJçpçvç ÒçmççjkçÀ, DççF&Dççj[çÇ kçÀçí DçLçç@jçFpç kçÀjW
DççÌj Fmçmçí cçÌ®ç kçÀjvçí Jççuçç mcççì& kçÀç[& Òçoçvç kçÀjW~ Yççjlç cçW DççÆOçmçbK³ç
Hçí-ìçÇJççÇ ÒçmççjkçÀ Glçvçí mçnç³çkçÀ vçnçR nçílçí nQ DççÌj Jçí çÆmçHç&À DçHçvçí mççcççv³ç
çÆ[çÆpçìuç mçÌìíuççFì çÆjçÆmçJçj kçíÀ Fmlçícççuç Hçj pççíj oílçí nQ, pççí çÆkçÀ
SSmçDççF& vçnçR Òçoçvç kçÀjlçç nÌ~ Fmç cççcçuçí cçW çÆ[çÆpçìuç kçíÀyçuç ní[Sb[
kçíÀ Hççmç mLççvççÇ³ç FvçkçÀçíçÆ[biç mçíkçwmçvç mçí vççÇ®çí yçlçç³çí pççvçí Jççuçí GHçkçÀjCççW
kçíÀ Fmlçícççuç kçíÀ DçuççJçç kçÀçíF& çÆJçkçÀuHç vçnçR yç®çlçç~

mççFbçÆìçÆHçÀkçÀ Dçìuççbìç kçíÀ Hçç@Jçj JççÇ³çÓ pçÌmçí kçáÀs FvççÆ¬çÀHMçvç
çÆmçmìcç, Dçv³ç GlHççokçÀçW kçíÀ SSmçDççF& DççGìHçáì DççF&Dççj[çÇ kçíÀ mççLç
FbìjHçíÀmç kçÀjvçí Jççuçí kçÌÀcç cçç@[³çÓuç vçnçR Òçoçvç kçÀjlçí~ Fmç cççcçuçí cçW
çÆ[çÆpçìuç ní[Sb[ kçíÀ Hççmç DçHçí#ççkç=Àlç cçnbiçí Hçç@Jçj JççÇ³çÓ DççF&Dççj[çÇ
KçjçÇovçí kçíÀ DçuççJçç kçÀçíF& çÆJçkçÀuHç vçnçR nÌ~
Hçí-®çÌvçuç kçÌÀcç cçç@[³çÓuç vçnçR Òçoçvç kçÀjlçí

pçÌmçççÆkçÀ Hçnuçí yçlçç³çç iç³çç nÌ çÆkçÀ kçáÀs Hçí-®çÌvçuç ÒçmççjkçÀ,
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broadcasters
refuse to
p r o v i d e
IRDs with
an ASI
d i g i t a l
o u t p u t
stream. In
such cases
the output is
o n l y
available as
a n a l o g
audio and
video signals.

In such cases, it is necessary to convert the
analog A/V signals into digital signals and then
send this digital data stream for local encoding.

Conversion of the analog A/V signal to a
digital stream is done by the MPEG-2 encoder. The
encoders are relatively expensive devises and can
account for a large share of the total headend cost.
As an example, an MPEG-2 encoder will typically
cost Rs. 20 lakhs per channel if procured from a
reputed international manufacturer.

The received and locally encoded signals will
be sent to the digital QAM modulators.

LOCAL CHANNELS
Cable headends often create their own local

channels. Large MSOs often creates their own Hindi
Movie channels while smaller networks often
create, in-house produced, local news channels. The
output from the cameras
or play-out VCRs and
DVDs are analog audio
+ video signals.

Once again, these
signals need to be
converted into a digital
data stream, often
referred to as “Transport
Stream”.

The Transport Stream is then locally encoded
and send to the digital QAM modulators.

MULTIPLEXER AND QAM MODULATOR WITHOUT
CAS

As seen above, each TV channel in a digital

SSmçDççF& çÆ[çÆpçìuç
DççGìHçáì mì^çÇcç kçíÀ
mççLç DççF&Dççj[çÇ
Òçoçvç kçÀjvçí mçí FbkçÀçj
kçÀjlçí nQ~ Fmç nçuçlç
cçW DççGìHçáì çÆmçHç&À
Svççuçç@iç Dçç@çÆ[³ççí
DççÌj JççÇçÆ[³ççí çÆmçiçvçuç
cçW nçÇ GHçuçyOç nçílçç
nÌ~

Fmç nçuçlç cçW ³çn
pç©jçÇ nÌ çÆkçÀ Svççuçç@iç S/JççÇ çÆmçiçvçuççW kçÀçí çÆ[çÆpçìuç çÆmçiçvçuç cçW HççÆjJççÆlç&lç
kçÀjkçíÀ Gmçí mLççvççÇ³ç FvçkçÀçíçÆ[biç kçíÀ çÆuçS çÆ[çÆpçìuç [íìç mì̂çÇcç cçW Yçípçç pççS~

Svççuçç@iç S/JççÇ çÆmçiçvçuç kçÀçí çÆ[çÆpçìuç mì̂çÇcç cçW HççÆjJççÆlç&lç ScçHççÇF&pççÇ-
2 FvçkçÀçí[j kçíÀ Üçjç çÆkçÀ³çç pççlçç nÌ~ FvçkçÀçí[j DççcçlççÌj cçnbiçç GHçkçÀjCç
nÌ DççÌj ní[Sb[ uçiççvçí kçíÀ kçáÀuç Kç®ç& cçW FmçkçÀçÇ yçæ[çÇ çÆnmmçíoçjçÇ yçvç mçkçÀlççÇ
nÌ~ GoçnjCç kçíÀ çÆuçS ³ççÆo çÆkçÀmççÇ pççvççÇ cççvççÇ Dçblçjjç<ì^çÇ³ç kçbÀHçvççÇ mçí
ScçHççÇF&pççÇ-2 FvçkçÀçí[j KçjçÇoç pççS lççí FmçkçÀç cçÓu³ç ÒççÆlç ®çÌvçuç 20
uççKç ©Hç³çí nçíiçç~

çÆjçÆmçJç DççÌj mLççvççÇ³ç FvçkçÀçí[í[ çÆmçiçvçuç kçÀçí çÆ[çÆpçìuç kçw³çÓSScç
cçç@[áuçíìj Hçj Yçípçç pççlçç nÌ~
mLççvççÇ³ç ®çÌvçuç

kçíÀyçuç ní[Sb[ Òçç³ç: DçHçvçí mLççvççÇ³ç ®çÌvçuç kçÀç çÆvçcçç&Cç kçÀjlçí nQ~ yçæ[í
ScçSmçDççí Òçç³ç: DçHçvçí çÆnboçÇ ®çÌvçuç kçÀç mçb®ççuçvç kçÀjlçí nQ, pçyççÆkçÀ sçíìí
vçíìJçkç&À Òçç³ç: mLççvççÇ³ç v³çÓpç ®çÌvçuç (Fvç nçGmç Òççí[³çÓmç) kçÀç mçb®ççuçvç kçÀjlçí

nQ~ kçÌÀcçjç ³çç Huçí DççGì JççÇmççÇDççj Jç
[çÇJççÇ[çÇ mçí Òçç³ç: Svççuçç@iç Dçç@çÆ[³ççí
Jç JççÇçÆ[³ççí DççGìHçáì ÒççHlç nçílçç nÌ~

SkçÀ yççj çÆHçÀj mçí Fvç çÆmçiçvçuççW
kçÀçí çÆ[çÆpçìuç [íìç mì̂çÇcç cçW HççÆjJççÆlç&lç
kçÀjvçí kçÀçÇ pç©jlç nçílççÇ nÌ, çÆpçmçí
Òçç³ç: ì^çbmçHççíì& mì^çÇcç kçíÀ ªHç cçW

GuuçíKç çÆkçÀ³çç pççlçç nÌ~ ì^çbmçHççíì& mì^çÇcç çÆHçÀj Fmçí FvçkçÀçí[ kçÀjkçíÀ Fmçí
çÆ[çÆpçìuç kçw³çÓSScç cçç@[áuçíìj kçÀçí Yçípçlçç nÌ~

mççÇSSmç çÆJççÆnvç cççuìçÇHuçíkçwmçj DççÌj kçw³çÓSScç cçç@[áuçíìj
pçÌmçç çÆkçÀ THçj yçlçç³çç iç³çç nÌ çÆ[çÆpçìuç ní[Sb[ cçW Òçl³çíkçÀ ìçÇJççÇ
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headend is generated as a digital data stream.
However, one analog channel bandwidth can
accommodate multiple digital channels (often
ranging from 6 channels to 24 digital channels).
Hence, it is necessary to ‘Re-Bundle’ each of the
digi ta l  Transport  S treams into  a  bundled
Transport Stream (TS).

The Re-Bundling process is done by a
Multiplexer or MUX.

Each Multiplexer will typically have 8 or 16
ASI inputs. Each of these 16 ASI inputs receives an
ASI data stream from its digital satellite receiver or
MPEG-2 encoder.

Using a local Multiplexer, the digital cable
headend has the facility to create its own bundle of
different channel, as apart of single Transport
Stream.

EFFICIENT MULTIPLEXING
As we have seen in the beginning of this

article, MPEG-2 compression is done by only
transmitting changes in the picture from one
frame to another. Hence a news channel which
shows the face of a news reader for most of the
time, can be very efficiently compressed for
transmiss ion over  a  very  smal l  d igi ta l
bandwidth.

On the other hand a Sports channel, where
the camera follows the ball, has a very high rate
of a changing picture. Such channels cannot be
compressed to  the  same extent  as  a  News
channel.

Most encoders provide a facility to set the
compression ratio for that particular channel.

®çÌvçuç kçÀçÇ GlHççÆllç çÆ[çÆpçìuç [íìç mì^çÇcç kçíÀ ªHç cçW nçílççÇ nÌ~ nçuççbçÆkçÀ SkçÀ
Svççuçç@iç ®çÌvçuç yçQ[çÆJç[dLç, kçÀF& çÆ[çÆpçìuç ®çÌvçuççW kçÀçí MçççÆcçuç kçÀj mçkçÀlçç
nÌ (FmçkçÀç jWpç Òçç³ç: 6 ®çÌvçuç mçí 24 çÆ[çÆpçìuç ®çÌvçuç lçkçÀ nçílçç nÌ)~
FmççÆuçS ³çn pç©jçÇ nÌ çÆkçÀ Òçl³çíkçÀ çÆ[çÆpçìuç ì^çbmçHççíì& mì^çÇcç kçÀçí yçb[uç
ì^çbmçHççíì& mì^çÇcç (ìçÇSmç) cçW çÆj-yçb[uç çÆkçÀ³çç pççS~

³çn çÆj-yçb[çÆuçbiç ÒççÆ¬çÀ³çç cçuìçÇHuçíkçwmçj ³çç Scç³çÓSkçwmç Üçjç çÆkçÀ³çç
pççlçç nÌ~

Òçl³çíkçÀ cçuìçÇHuçíkçwmçj cçW 8 ³çç 16 SSmçDççF& FvçHçáì nçílçç nÌÌ~ FvçcçW
mçí Òçl³çíkçÀ 16 SSmçDççF& FvçHçáì, DçHçvçí çÆ[çÆpçìuç mçÌìíuççFì çÆjçÆmçJçj ³çç
ScçHççÇF&pççÇ-2FvçkçÀçí[j mçí SSmçDççF& [íìç mì̂çÇcç çÆjçÆmçJç kçÀjlçç nÌÌ~

mLççvççÇ³ç cçuìçÇHuçíkçwmçj kçÀç Fmlçícççuç kçÀjkçíÀ çÆ[çÆpçìuç kçíÀyçuç
ní[Sb[ cçW ³çn mçáçÆJçOçç nçílççÇ nÌ çÆkçÀ Jçn çÆYçvvç ®çÌvçuççW kçíÀ çÆuçS Kçáo kçÀç
yçb[uç yçvçç³çí, pççí çÆkçÀ çÆmçbiçuç ì^çbmçHççíì& mì^çÇcç kçíÀ DçuççJçç nçíiççÇ~
ÒçYççJçkçÀçjçÇ cçuìçÇHuçíçÆkçwmçbiç

pçÌmçççÆkçÀ ncçvçí uçíKç kçíÀ ÒççjbYç cçW oíKçç Lçç çÆkçÀ ScçHççÇF&pççÇ-2
kçbÀÒçÌmçvç, çÆHçkçw®çj kçÀçí SkçÀ ÖçíÀcç mçí oÓmçjí ÖçíÀcç cçW ì^çbmçcççÇçÆìbiç yçouççJç
Üçjç çÆkçÀ³çç pççlçç nÌ~ FmççÆuçS SkçÀ mçcçç®ççj ®çÌvçuç, pççí çÆkçÀ DççÆOçkçÀçbMç
mçcç³ç DçHçvçí mçcçç®ççj ÒçmlçálçkçÀlçç& kçÀç ®çínjç çÆoKççlçç nÌ, Òçç³ç: DççmççvççÇ
mçí DçHçvçí ì^çbmçcççÇMçvç kçÀçí Dçl³çblç sçíìí çÆ[çÆpçìuç yçQ[çÆJç[dLç cçW kçbÀÒçÌmç
kçÀj mçkçÀlçç nÌ~

pçyççÆkçÀ oÓmçjçÇ Dççíj Kçíuç ®çÌvçuç, pçnçb çÆkçÀ kçÌÀcçjç Òçl³çíkçÀ yçç@uç kçÀç
HççÇsç kçÀjlççÇ nÌ, cçW çÆHçkçw®çj HççÆjJçlç&vç kçÀçÇ oj kçÀçHçÀçÇ DççÆOçkçÀ jnlççÇ nÌ~ Fvç
®çÌvçuççW kçÀçí mçcçç®ççj ®çÌvçuç kçÀçÇ YççbçÆlç kçbÀÒçÌmç vçnçR çÆkçÀ³çç pçç mçkçÀlçç~

DççÆOçkçÀçbMç FvçkçÀçí[j, çÆkçÀmççÇ Kççmç ®çÌvçuç kçíÀ çÆuçS kçbÀÒçÌmçvç DçvçáHççlç
lç³ç kçÀjvçí kçÀçÇ mçáçÆJçOçç Òçoçvç kçÀjlçç nÌ~

Fig. 7
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Hence, efficient digital compression can be
achieved if the local digital headend creates its own
re-bundle Transport Stream consisting of a mix of
sports, news and movie/general entertainment
channels.

It is therefore important for the digital
cable headend to Multiplex /Bundle the correct
digital channels in each Transport Stream.

STATISTICAL MULTIPLEXING
Even a News channel will often shift to

outdoor news reporting, with rapid changes in the
picture. On the other hand a sports channel may
focus on the commentator and therefore, at that
moment in time, the sports channel could be
compressed more efficiently.

To compress multiple channels most
efficiently, Statistical Digital Multiplexing is
utilised. A computer continuously monitors a group
of 15 to 20 channels and allocates – 50 times every
second – the compression ratio for each of the
channels in one particular Transport Stream.

As a result at some instant in time, a news
channel may require, and receive lower
compression than a sports channel, and vice-a-
versa.

Using Digital Statistical Multiplexing, Indian
MSOs often put out 15 to 20 digital channels in the
bandwidth occupied by a single analog channel.

QAM MODULATORS
Digital CATV signals are modulated using

Quadrature Amplitude Modulation (QAM).
QAM  digital modulation operates efficiently in
applications such as CATV, where the signal
levels are quite large, such as 60 dBU to 120 dBU
as typically deployed in a CATV network. Under
these conditions, QAM provides for very dense
digital data transmission in the same bandwidth.

In contrast QPSK modulation used for
transmission of  less than 1 micro-watt of satellite
power, cannot pack dense data but provides
excellent error-free translation even for miniscule
signals.

All QAM modulators are frequency agile and
the cable operator has the option of setting their
output at any convenient frequency band in the
cable TV spectrum.

FmççÆuçS ÒçYççJçkçÀçjçÇ çÆ[çÆpçìuç kçbÀÒçÌmçvç GmççÇ nçuçlç cçW ÒççHlç
çÆkçÀ³çç pçç mçkçÀlçç nÌ, ³ççÆo mLççvççÇ³ç çÆ[çÆpçìuç ní[Sb[ Kçáo kçÀç çÆj-
yçb[uç ì^çbmçHççíì& mì^çÇcç yçvçç³çW, çÆpçmçcçW Kçíuç, mçcçç®ççj Jç cçÓJççÇ/cçvççíjbpçvç
®çÌvçuç MçççÆcçuç nçW~ FmççÆuçS ³çn çÆ[çÆpçìuç kçíÀyçuç ní[Sb[ kçíÀ çÆuçS
cçnlJçHçÓCç& nÌ çÆkçÀ Jçí Òçl³çíkçÀ ì^çbmçHççíì& mì^çÇcç cçW mçnçÇ çÆ[çÆpçìuç ®çÌvçuççW kçÀç
yçb[uç/cçuìçÇHuçíçÆkçwmçbiç kçÀjW~
mìçÇçÆìmççÆìkçÀuç cçuìçÇHuçíçÆkçwmçbiç

Òçç³ç: mçcçç®ççj ®çÌvçuç YççÇ DççGì[çíj v³çÓpç çÆjHççxçÆìbiç kçÀjlçí nQ,
çÆpçmçcçW çÆHçkçw®çj kçÀçHçÀçÇ lçípççÇ mçí yçouçlçç nÌ~ pçyççÆkçÀ oÓmçjçÇ Dççíj Kçíuç ®çÌvçuç
YççÇ DçHçvçí kçÀçcçWìíìjçW kçÀçí HçÀçíkçÀmç kçÀjlçí nÌ, Gmç mçcç³ç Kçíuç ®çÌvçuççW kçÀçí
DççÆOçkçÀ ÒçYççJçkçÀçjçÇ lçjçÇkçíÀ mçí kçbÀÒçÌmç kçÀjvçç nçíiçç~

kçÀF& ®çÌvçuççW kçÀçí ÒçYççJçkçÀçjçÇ lçjçÇkçíÀ mçí kçbÀÒçÌmç kçÀjvçí kçíÀ çÆuçS
mìçÇçÆìmççÆìkçÀuç çÆ[çÆpçìuç cçuìçÇHuçíçÆkçwmçbiç kçÀç Fmlçícççuç çÆkçÀ³çç pççlçç nÌ~
SkçÀ kçbÀH³çÓìj uçiççlççj 15-20 ®çÌvçuççW kçÀçí cçç@çÆvçìj kçÀjlçç nÌ DççÌj SkçÀ
Kççmç ì^çbmçHççíì& mì^çÇcç cçW Òçl³çíkçÀ ®çÌvçuç kçíÀ çÆuçS -50 ìçFcç ÒççÆlç mçíkçíbÀ[
kçÀç kçbÀÒçÌmçvç DçvçáHççlç DççyçbçÆìlç kçÀjlçç nÌ~ HççÆjCççcçmJç©Hç kçáÀs mçcç³ç kçíÀ
yçço ³ççÆo mçcçç®ççj ®çÌvçuç kçÀçí nçí mçkçÀlçç nÌ çÆkçÀ Kçíuç ®çÌvçuç kçíÀ cçákçÀçyçuçí
kçÀcç kçbÀÒçÌmçvç kçÀçÇ pç©jlç lççí Jçn kçÀcç kçbÀÒçÌmçvç nçÇ çÆjçÆmçJç kçÀjlçç~ SímççÇ nçÇ
çÆmLççÆlç Kçíuç ®çÌvçuç kçíÀ çÆuçS YççÇ uççiçÓ nçílççÇ nÌ~

çÆ[çÆpçìuç mìçÇçÆìmççÆìkçÀuç cçuìçÇHuçíçÆkçwmçbiç kçÀç Fmlçícççuç kçÀjkçíÀ
YççjlççÇ³ç ScçSmçDççí Òçç³ç: 15 mçí 20 çÆ[çÆpçìuç ®çÌvçuççW kçÀç ÒçmççjCç SkçÀ
Svççuçç@iç ®çÌvçuç kçÀçÇ yçQ[çÆJç[dLç Hçj kçÀj jní nQ~
kçw³çÓSScç cçç@[áuçíìmç&

kçwJçç[&jí®çj ScççÆHuçì³çÓ[ cçç@[áuçíMçvç (kçw³çÓSScç) kçÀç Fmlçícççuç
kçÀjkçíÀ çÆ[çÆpçìuç kçíÀyçuç ìçÇJççÇ çÆmçiçvçuççW kçÀçí cçç[áuçíìí[ çÆkçÀ³çç pççlçç nÌ~
kçw³çÓSScç çÆ[çÆpçìuç cçç@[áuçíMçvç, mççÇSìçÇJççÇ pçÌmçí GHççiçcççW cçW ÒçYççJçMççuççÇ
lçjçÇkçíÀ mçí mçb®ççuçvç kçÀjlçç nÌ, pçnçb çÆkçÀ çÆmçiçvçuç mlçj kçÀçHçÀçÇ yçæ[ç nçílçç nÌ,
pçÌmçí 60 dBU mçí 120 dBU, pççí çÆkçÀ çÆJçMçí<çlççÌj mçí mççÇSìçÇJççÇ
vçíìJçkç&À cçW uççiçÓ nçílççÇ nÌ~ Fvç çÆmLççÆlç³ççW cçW mçcççvç yçQ[çÆJç[dLç cçW kçw³çÓSScç
Dçl³çblç IçvçlJç Jççuçç çÆ[çÆpçìuç [íìç ì^çbmçcççÇMçvç Òçoçvç kçÀjlçç nÌ~

FmçkçíÀ çÆJçHççÆjlç kçw³çÓHççÇSmçkçíÀ cçç@[³çÓuçíMçvç, mçÌìíuççFì Hçç@Jçj kçíÀ 1
cççF¬çÀçí Jçç@ì mçí kçÀcç ì^çbmçcççÇMçvç kçíÀ çÆuçS Fmlçícççuç çÆkçÀ³çç pççlçç nÌ, kçÀçí
Dçl³çblç Içvçí [íìç mçí Yçjç vçnçR pçç mçkçÀlçç, uçíçÆkçÀvç ³çn Dçl³çblç sçíìí
çÆmçiçvçuççW kçíÀ çÆuçS yçíno Glkç=À<ì nÌ~

mçYççÇ kçw³çÓSScç cçç@[áuçíìmç& ÖçÀçÇkçwJçWmççÇ SpççFuç nçílçí nQ DççÌj kçíÀyçuç
Dçç@HçjíìjçW kçíÀ Hççmç ³çn çÆJçkçÀuHç nçílçç nÌ çÆkçÀ Jçí kçíÀyçuç ìçÇJççÇ mHçíkçwì^cç cçW
çÆkçÀmççÇ GHç³çákçwlç ÖçÀçÇkçwJçWmççÇ yçQ[ Hçj DçHçvçç DççGìHçáì çÆvç³çlç kçÀjW~
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Three levels of QAM modulation are usually
utilised for CATV networks. These are :

QAM 64
QAM 128
QAM 256.
QAM 64 provides smaller digital signal

carrying capacity than QAM 128 or QAM 256.
In practice, QAM 64 provides 38 Mbps over

a 7 MHz bandwidth i.e around 8 to 10 program can
be transmitted per analog channel bandwidth.

QAM 128  provides 44 Mbps. Over the same
bandwidth  i.e around 12 programs per analog
channel.

QAM 256 provides carriage of 51 Mbps
digital information, i.e around 14 program can be
inserted per analog channel.

Only QAM modulator is required per
Transport Stream and the output of the QAM
modulator is then combined using conventional
splitters, to form a composite Digital Output stream.

ALLOCATION OF DIGITAL FREQUENCY
The TRAI requires that all Indian CATV

networks must carry the free-to-air channels as
analog channels. This implies that all Indian
CATV networks must; by law; the hybrid and
deliver both analog and digital CATV signals.

Even assuming that digital will squeeze
just 10 digital  channels per analog channel
bandwidth, it is more than adequate to allocate
10 analog channel bandwidth for digital capacity.

The digital headend must therefore decide
which 10 analog channels are to be vacated for
creating digital capacity.

The prime band channels (E-2 to E-12) are
ruled out because of they yield prime carriage fees.

On the other hand, the top end of the
spectrum, towards 860 MHz would be an unwise
decision since many last mile operators cannot
provide adequate quality signals to their consumers
at these extreme  UHF frequencies.

Generally MSOs provide their digital channels
at frequencies ranging from 300 MHz to 450 MHz.
Most LMOs provide excellent carriage of these
frequencies. An added advantage is that old TV sets
do not tune to these frequencies and at least some of
the customers will not even miss the analog bandwidth
that has been redeployed for digital channels.

mççÇSìçÇJççÇ vçíìJçkç&À kçíÀ çÆuçS DççcçlççÌj Hçj kçw³çÓSScç cçç@[áuçíMçvç kçíÀ lççÇvç mlçjçW
kçÀç Fmlçícççuç çÆkçÀ³çç pççlçç nÌ~ ³çí nQ:

kçw³çÓSScç 64
kçw³çÓSScç 128
kçw³çÓSScç 256
kçw³çÓSScç 64 DççcçlççÌj Hçj kçw³çÓSScç 128 ³çç kçw³çÓSScç 256

kçíÀ cçákçÀçyçuçí DçuHç çÆ[çÆpçìuç çÆmçiçvçuç kçÌÀçÆjbiç #çcçlçç Òçoçvç kçÀjlçç nÌ~
J³çJççnj cçW kçw³çÓSScç 64, 7  MHz kçíÀ THçj 38 Mbps

Òçoçvç kçÀjlçç nÌ~ ³çççÆvç ÒççÆlç Svççuçç@iç ®çÌvçuç yçQ[çÆJç[dLç cçW 8 mçí 10 kçÀç³ç&¬çÀcççW
kçÀçí ì̂çbmçcççÇì çÆkçÀ³çç pçç mçkçÀlçç nÌ~ kçw³çÓSScç 128, 44  Mbps Òçoçvç
kçÀjlçç nÌ~ mçcççvç yçQ[çÆJç[dLç kçíÀ THçj ÒççÆlç Svççuçç@iç ®çÌvçuç uçiçYçiç 12
kçÀç³ç&¬çÀcççW kçÀçí ÒçmçççÆjlç çÆkçÀ³çç pçç mçkçÀlçç nÌ~ kçw³çÓSScç 256, 51 Mbps
kçÀç çÆ[çÆpçìuç mçÓ®çvçç Òçoçvç kçÀjlçç nÌ, çÆpçmç Hçj ÒççÆlç Svççuçç@iç ®çÌvçuç uçiçYçiç
14 kçÀç³ç&¬çÀcççW kçÀç ÒçmççjCç mçbYçJç nÌ~ ÒççÆlç ì̂çbmçHççíì& mì̂çÇcç çÆmçHç&À kçw³çÓSScç
cçç@[áuçíìj kçÀçÇ pç©jlç nçílççÇ nÌ DççÌj çÆHçÀj kçw³çÓSScç cçç@[áuçíìj kçÀí DççGìHçáì kçÀçí
HççjbHççÆjkçÀ çÆmHçuçìmç& kçÀç Fmlçícççuç kçÀjkçíÀ pççíæ[ç pççlçç nÌ, çÆpçmçmçí kçÀcHççíçÆpçì
çÆ[çÆpçìuç DççGìHçáì mì̂çÇcç yçvçlçç nÌ~
çÆ[çÆpçìuç ÖçÀçÇkçwJçWmççÇ kçÀç Dççyçbìvç

ì^çF& kçÀçÇ pç©jlç kçíÀ cçálçççÆyçkçÀ mçYççÇ YççjlççÇ³ç kçíÀyçuç ìçÇJççÇ vçíìJçkç&À
ÖçÀçÇ-ìÓ-S³çj ®çÌvçuç kçÀç ÒçmççjCç Svççuçç@iç ®çÌvçuç kçíÀ ªHç cçW kçÀjW~ ³çn yçlççlçç
nÌ çÆkçÀ kçÀçvçÓvçvç mçYççÇ YççjlççÇ³ç kçíÀyçuç ìçÇJççÇ ®çÌvçuç çÆvççÆM®çlç ªHç mçí oçívççW
Svççuçç@iç DççÌj çÆ[çÆpçìuç kçíÀyçuç ìçÇJççÇ çÆmçiçvçuççW kçÀçÇ çÆ[çÆuçJçjçÇ kçÀjW~

³ççÆo ³çn YççÇ cççvç uçW çÆkçÀ çÆ[çÆpçìuç, ÒççÆlç Svççuçç@iç ®çÌvçuç
yçQ[çÆJç[dLç cçW  10 çÆ[çÆpçìuç ®çÌvçuççW kçÀçí nçÇ mkçwJççÇpç kçÀjlçç nÌ lççí YççÇ ³çn
çÆ[çÆpçìuç #çcçlçç kçíÀ çÆuçS 10 Svççuçç@iç ®çÌvçuç yçQ[çÆJç[dLç Dççyçbìvç kçÀçÇ
#çcçlçç mçí DççÆOçkçÀ nÌ~ çÆ[çÆpçìuç ní[Sb[ kçÀçí çÆvççÆM®çlç ªHç mçí ³çn çÆvçCç&³ç
kçÀjvçç nçíiçç çÆkçÀ çÆ[çÆpçìuç #çcçlçç kçíÀ yçvççvçí kçíÀ çÆuçS çÆkçÀmç 10 Svççuçç@iç
®çÌvçuççW kçÀçí KççuççÇ çÆkçÀ³çç pççS~

ÒççFcç yçQ[ ®çÌvçuççW (F&-2 mçí F&-12) kçÀçÇ yççlç lççí sçíæ[ oW kçw³ççWçÆkçÀ
³çí ³çnçb yçvçí jnvçí kçíÀ çÆuçS kçÌÀjípç MçáukçÀ kçÀç Yçáiçlççvç kçÀjlçí nQ~

pçyççÆkçÀ oÓmçjçÇ Dççíj mHçíkçwì^cç kçíÀ Dçblç cçW 860 MHz SkçÀ
Dç%ççvççÇ çÆvçCç&³ç nçíiçç kçw³ççWçÆkçÀ kçÀF& uçç@mì cççFuç Dçç@Hçjíìj Fvç Dçl³ççÆOçkçÀ
³çÓS®çSHçÀ ÖçÀçÇkçwJçWçÆmç³ççW Hçj DçHçvçí GHçYççíkçwlççDççW kçÀçí GHç³çákçwlç kçwJçççÆuçìçÇ
Jççuçç çÆmçiçvçuç vçnçR Òçoçvç kçÀj mçkçÀlçí nQ~

DççcçlççÌj Hçj ScçSmçDççí 300 MHz mçí 450 MHz kçÀçÇ jWpç
JççuççÇ ÖçÀçÇkçwJçWçÆmç³ççW Hçj DçHçvçí çÆ[çÆpçìuç ®çÌvçuç kçÀçí kçÌÀjí[ kçÀjlçí nQ~ FmçkçÀçÇ
çÆJçMçí<çlçç ³çn nÌ çÆkçÀ Hçájçvçí ìíuççÇçÆJçpçvç mçíì Fvç ÖçÀçÇkçwJçWçÆmç³ççW kçÀçí ìîçÓvç vçnçR kçÀj
mçkçÀlçí DççÌj kçÀcç mçí kçÀcç kçáÀs GHçYççíkçwlçç Fvç Svççuçç@iç yçQ[çÆJç[dLç kçÀçí sçíæ[vçç
vçnçR ®ççnlçí çÆpçmçí çÆ[çÆpçìuç ®çÌvçuççW kçíÀ çÆuçS Hçávç&Òçmlçálç çÆkçÀ³çç iç³çç nÌ~
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MULTIPLEXER AND QAM MODULATOR WITH CAS
SYSTEM

SUMMARY
As we have seen above, the digital headend

consists of 2 sections:
The Data Acquisition function which is
performed by IRDs or encoders,
The Data Processing function which is performed
by multiplexers and QAM modulators.

In the Data Acquisition section requires
different equipments for different programs
depending on whether they are free or scrambled
and depending on the satellite and transponder.

The first step in designing and planning a
digital headend is to finalise a list of programs
which are to be transmitted in the digital system.

The second step is to finalise the CAS system
and the third is to select the set top box with the
embedded CAS and the features required.  The
details for CAS, STB and other features like EPGs
and VOD will continue in Part II. 

mççÇSSmç çÆmçmìcç kçíÀ mççLç cçuìçÇHuçíkçwmçj DççÌj kçw³çÓSScç
cçç@[áuçíìj

Devchand Haria - B.E. (Elect. & Telecom) is
Director at Channel Master Pvt. Ltd. a leading
solution provider for digital headend solutions &
distributors for RF, Networking and Fiber Optic
Products.

Over the last 15 years, Channel Master has
developed a leading market position as a thematic
system provider & distributor of high quality satellite
receiving equipments, fiber optic equipments &
digital headend solutions.

çÆvç<kçÀ<ç&
pçÌmçççÆkçÀ ncçvçí THçj oíKçç çÆ[çÆpçìuç ní[Sb[ cçW 2 Kçb[ MçççÆcçuç nQ:

[íìç DççÆOçûçnCç kçÀç³ç&kçÀuççHç pççí çÆkçÀ DççF&Dççj[çÇ ³çç FvçkçÀçí[j Üçjç
kçÀçcç kçÀjlçç nÌ~
[íìç ÒççímçíçÆmçbiç kçÀç³ç&kçÀuççHç pççí çÆkçÀ cçuìçÇHuçíkçwmçj Jç kçw³çÓSScç cçç@[áuçíìj
Üçjç kçÀçcç kçÀjlçç nÌ~

[íìç DççÆOçûçnCç Kçb[ cçW çÆJççÆYçvvç kçÀç³ç&¬çÀcççW kçíÀ çÆuçS çÆYçvvç GHçkçÀjCççW
kçÀçÇ pç©jlç nçílççÇ nÌ pççí çÆkçÀ ÖçÀçÇ ³çç m¬çÌbÀyçuç kçíÀ mççLç-mççLç mçÌìíuççFì DççÌj
ì^çbmçHççQ[j Hçj çÆvçYç&j kçÀjlççÇ nÌ~ çÆ[çÆpçìuç ní[Sb[ kçÀçÇ yçvççJçì DççÌj ³ççípçvçç
cçW Hçnuçç kçÀocç kçÀç³ç&¬çÀcççW kçÀçÇ mçÓ®ççÇ kçÀçí DçbçÆlçcç ªHç oívçç nÌ çÆpçmçí
çÆ[çÆpçìuç çÆmçmìcç cçW ì^çbmçcççÇì kçÀjvçç nÌ~

oÓmçjç kçÀocç mççÇSSmç çÆmçmìcç kçÀç çÆvçCç&³ç kçÀjvçç DççÌj lççÇmçjç
FcçyçÌ[í[ mççÇSSmç Jç DççJçM³çkçÀ çÆJçMçí<çlçç kçíÀ mççLç mçíì ìç@Hç yçç@kçwmç kçÀç
®çávççJç~ mççÇSSmç, SmçìçÇyççÇ DççÌj F&HççÇpççÇ Jç JççÇDççí[çÇ pçÌmççÇ Dçv³ç çÆJçMçí<çlççDççW
kçÀç çÆJçmlç=lç çÆJçJçjCç Yççiç-2 cçW YççÇ pççjçÇ jníiçç~  

Fig. 8

oíJç®çbo nçÆj³çç yççÇ.F&. (Fuçíkçwì^ç@çÆvçkçÀ Sb[ ìíuççÇkçÀç@cç),
®çÌvçuç cççmìj ÒççFJçíì çÆuççÆcçìí[ kçíÀ çÆvçoíMçkçÀ nQ, pççí çÆkçÀ Dççj.SHçÀ
vçíìJççÆkç&bÀiç DççÌj HçÀçFyçj Dçç@HççÆìkçÀ GlHççoçW kçíÀ çÆuçS çÆ[çÆpçìuç ní[Sb[
Jç çÆJçlçjkçÀçW kçíÀ çÆuçS ÒçcçáKç GHçç³ç Òçoçvç kçÀjlçç nÌ~

çÆHçsuçí 15 Jç<ççX mçí ®çÌvçuç cççmìj, G®®ç kçwJçççÆuçìçÇ
çÆjçÆmççÆJçbiç GHçkçÀjCççW, HçÀçFyçj Dçç@HççÆìkçÀ GHçkçÀjCççW Jç çÆ[çÆpçìuç ní[Sb[
GHçç³ççW kçíÀ çÆJçlçjkçÀ Jç çÆLççÆcççÆìkçÀ çÆmçmìcç Òçoç³çkçÀ kçíÀ ªHç cçW yççpççj
cçW ÒçcçáKç mLççvç yçvçç çÆuç³çç nÌ~

101

DIGITAL HEADENDS


