
SATELLITE & CABLE TV DECEMBER  2006

SIGNAL-TO-NOISE.
CARRIER-TO-

NOISE
- What's the Difference?

- What are the practical implications?
Electronic noise is the enemy to high quality

tv-pictures. Noise is to some extent present in all
v i d e o
signals, but
the amount
has to be
kept at
levels that
a r e
practically
invisible to
the human
eye, and
these levels
can be expressed in engineering terms.

Signal-to-Noise and Carrier-to-Noise are the
terms used to indicate electronic noise levels - that
is the ratio between meaningful information and
background noise. But why do we use two terms to
indicate noise, and what is the difference between
S/N and C/N? To understand this, we need first to
understand the difference between a signal and a
carrier.
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UNDERSTANDING NOISE

Signal-to-Noise (S/N) and Carrier-to-Noise Ratios
(C/N) are terms often used to indicate the quality
of headend systems and SMATV networks.

Although S/N and C/N measure different
system properties, the two terms are often
used at random and this in turn can lead to
wrong conclusions.

This article attempts to explain the
difference between the terms and the practical
implications in design and installation of TV
networks.
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A signal is the electromagnetic content of a
video signal, and high quality signals are needed
to produce high quality pictures and sound on a
tv-set. In all distribution systems signals are
however modulated into carrier waves and the
wave is the carrier or "vehicle" used to distribute
the signal.

So, a signal-to-noise ratio is a measurement
of electronic noise in the video signal, and it is in
practical situations the most meaningful ratio to
use. Noise is however introduced, every time a
signal is processed, and the carrier-to-noise ratio is
an expression of noise added by the modulator and
in the distribution system, amplifiers and other
active components. Noise inflicted on the carrier
will of course also add noise to the signal (and
decrease both C/N and S/N ratios), but only the
signal-to-noise ratio will include the noise inherited
in the signal from the very start and originating
from video cameras and other types of recording
equipment.

ACCEPTABLE LEVELS
The signal-to-noise ratio in the original

signal, produced by the video camera, will typically
be in the order of 63 dB. Noise will however always
be added in the processing and distribution of
signals.

The critical value is the S/N ratio of the
demodulated signal going into the TV-set, where:

An S/N ratio of 49 dB is considered excellent
An S/N ratio of 43 dB is good
An S/N ratio of 37 dB is

acceptable, although noise (fine white grain or
snow) at this level is visible

An S/N ratio of 31 dB or lower must be
considered unacceptable and to most people will
irritate the eye especially if you have to look at the
picture for a lengthy period.

At S/N ratios below 25 dB colour tv-sets will
often be unable to show colours.

Steps of 6 dB are used in the scheme, because
a 6 dB step represents a 50% reduction or increase
in the amount of noise - and because smaller steps
are practically invisible to the human eye.

C/N MUST BE HIGHER THAN THE S/N REQUIRED
Once noise is added to the signals in a

distribution system, it won't go away and can only
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get worse. So, you can't "repair" for noise by adding
amplifiers or other types of processing. On the
contrary: Each new active component will add noise
and reduce the S/
N ratio.

In practice
this means that the
C/N-ratio of the
distribution system
(the aggregated C/
N-ratio of headend,
amplifiers and
other active
components) has to
exceed the S/N-
ratio desired at the
end of the
d i s t r i b u t i o n
system, where the
signal has been
exposed to the maximum of processing. So, if the
operator's requirement is an S/N-ratio of 43 dB at all
TV-sockets, the distribution system has to be designed
with a C/N-ratio exceeding 43 dB.

There is no theoretical formula for calculating
the margin needed between system C/N-ratio and
desired S/N-ratio. Guidelines derive from tests and
practical experience, and you may find different
advised margins.

Our experience at Triax is, that the C/N-ratio
has to be a least 4 dB higher than the desired S/N-
ratio. Most vendors like Triax will help you to
calculate the C/N-ratio of a planned system and of
course offer advice as to how you can minimize
noise at the least costs.

MINIMIZE NOISE AT THE FRONT OF THE
DISTRIBUTION SYSTEM

As all processing of video signals introduces
noise, one of the basic rules is to minimize the
number of different processes (active components)
needed in a distribution system.

This minimization of processes is logically
achieved by investing in quality components at the
front end of the system. A quality headend (high
C/N-ratio) with a high output level and low noise
figures will reduce the number of amplifiers needed
- and thus improve the overall C/N-ratio of the
whole system.
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DççÌj çÆvçcvç vççí³ççpç DççbkçÀæ[í kçíÀ mççLç kçwJçççÆuçìçÇ ní[Sb[ (G®®ç mççÇ/Svç
DçvçáHççlç) pç©jçÇ ScççÆHuçHçÀç³çjçW kçÀçÇ mçbK³çç kçÀçí Içìçlçç nÌ DççÌj Fmç lçjn
Jçn HçÓjí çÆmçmìcç kçíÀ mçbHçÓCç& mççÇ/Svç DçvçáHççlç cçW mçáOççj kçÀjlçç nÌ~
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Using the modulator from set-top boxes and
specially cheap boxes, could be an attractive
alterative for saving money. With these modulators
the most important signal parameters as S/N and
C/N ratio are often far below the acceptable level
for distribution in a network. Even the best
amplifier in the distribution net will not be able to
improve or compensate for the low signal quality.

Another point to watch is the combining
method used in the headend. In serial combining
all signals (channels) except one are processed
repeatedly and C/N-ratio is reduced by 1 dB in each
loopthrough. In parallel combining all signals
(channels) are processed alike and have identical
C/N-ratios.

Finally, a lot of attention must be paid to the
selection of amplifiers and especially, it is extremely
important to avoid excess amplification capacity in
the system. Power in terms of an unneeded max
amplification capacity will introduce noise and
reduce the C/N-ratio. 
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Fmlçícççuç kçÀjvçç HçÌmçç yç®ççvçí kçíÀ çÆuçS DççkçÀ<ç&kçÀ çÆJçkçÀuHç nçí mçkçÀlçç nÌ~ Fvç
cçç@[áuçíìjçW kçíÀ mççLç vçíìJçkç&À cçW çÆJçlçjCç kçíÀ çÆuçS mJççÇkçÀç³ç& mlçj mçí Smç/Svç
Jç mççÇ/Svç DçvçáHççlç kçíÀ ªHç cçW mçyçmçí cçnlJçHçÓCç& çÆmçiçvçuç HçÌjçcççÇìj
mJççÇkçÀç³ç& mlçj mçí vççÇ®çí nçílçç nÌ~ ³çnçb lçkçÀ kçÀçÇ çÆJçlçjCç vçíìJçkç&À cçW uçiçç
mçyçmçí Dç®sç ScççÆHuçHçÀç³çj YççÇ çÆvçcvç çÆmçiçvçuç kçwJçççÆuçìçÇ kçíÀ çÆuçS mçáOççj
³çç #ççÆlçHçÓçÆlç& vçnçR kçÀj mçkçíÀiçç~ SkçÀ Dçv³ç yççlç pççí çÆkçÀ ní[Sb[ cçW Fmlçícççuç
kçÀçÇ pççlççÇ nÌ Jçn nÌ kçbÀyççFçÆvçbiç lçjçÇkçÀç~ mççÇçÆj³çuç kçbÀyççFçÆvçbiç cçW SkçÀ kçÀçí
sçíæ[kçÀj mçYççÇ çÆmçiçvçuççW (®çÌvçuççW) kçÀçí uçiççlççj Òççímçímç çÆkçÀ³çç pççlçç nÌ DççÌj
Òçl³çíkçÀ uçÓHçLç´çí cçW mççÇ/Svç DçvçáHççlç IçìkçÀj 1dB jn pççlçç nÌ~ mçcççblçj
kçbÀyççFçÆvçbiç cçW mçYççÇ çÆmçiçvçuççW (®çÌvçuççW) kçÀçí FmççÇ lçjn Òççmçím[ çÆkçÀ³çç pççlçç
nÌ, çÆpçmçkçÀç mççÇ/Svç DçvçáHççlç çÆyçukçáÀuç JçÌmçç nçÇ jnlçç nÌ~

Dçblç cçW ScççÆHuçHçÀç³çj kçíÀ ®çávççJç cçW kçÀçHçÀçÇ O³ççvç oívçí kçÀçÇ pç©jlç
nÌ DççÌj çÆJçMçí<çkçÀj ³çn yçíno cçnlJçHçÓCç& nÌ çÆkçÀ çÆmçmìcç cçW DççÆlççÆjkçwlç
ScççÆHuççÆHçÀkçíÀMçvç #çcçlçç mçí yç®çç pççS~ DçvççJçM³çkçÀ DççÆOçkçÀlçcç ScççÆHuççÆHçÀkçíÀMçvç
#çcçlçç kçíÀ ìcç& cçW Hçç@Jçj, vççí³ççpç kçÀçÇ ÒçmlçáçÆlç kçÀjlçç nÌ DççÌj mççÇ/Svç
DçvçáHççlç kçÀçí Içìçlçç nÌ~  

çÆmçiçvçuç ìÓ vççí³ççpç DççÌj kçÌÀçÆj³çj ìÓ vççí³ççpç kçíÀ yççÇ®ç Dçblçj
mççÇ/Svç kçÀç JçÌu³çÓ ³çn yçlççlçç nÌ çÆkçÀ ncççjí çÆJçlçjCç kçíÀ çÆuçS
cçç@[³çÓuçíìí[ çÆmçiçvçuç çÆkçÀlçvçç GHç³çákçwlç nÌ~
G®®ç kçÌÀçÆj³çj ìÓ vççí³ççpç (mççÇ/Svç) kçÀç cçlçuçyç nÌ çÆkçÀ kçÌÀmçkçíÀ[ cçW
ScççÆHuçHçÀç³çjçW kçÀçÇ DççÆOçkçÀlçcç mçbK³çç çÆkçÀlçvççÇ nçí mçkçÀlççÇ nÌ DççÌj çÆHçkçw®çj
kçwJçççÆuçìçÇ (çÆmçiçvçuç ìÓ vççí³ççpç DçvçáHççlç) Hçj Lççíæ[ç yçnálç ÒçYççJç~
Smç/Svç kçÀç JçÌu³çÓ yçlççlçç nÌ çÆkçÀ ìíuççÇçÆJçpçvç Hçj çÆoKçç³çí pççvçí Jççuçí
JççÇçÆ[³ççí çÆmçiçvçuç kçÀçÇ DçbçÆlçcç kçwJçççÆuçìçÇ~
ní[Sb[ mçí kçÀcç mççÇ/Svç kçÀç cçlçuçyç nÌ çÆkçÀ çÆHçkçw®çj kçwJçççÆuçìçÇ kçíÀ
çÆvçcvç nçívçí mçí Hçnuçí (JççÇçÆ[³ççí Smç/Svç) kçÌÀmçkçíÀ[ cçW kçÀcç ScççÆHuçHçÀç³çj~

JççÇçÆ[³ççí Smç/Svç ìíuççÇçÆJçpçvç m¬çÀçÇvç Hçj çÆHçkçw®çj kçwJçççÆuçìçÇ
DçvçáHççlç dB

49dB Glkç=ÀçÆ<ì (46dB DççbKççW mçí vçnçR çÆoKçvçí Jççuçç)
43dB Dç®sç, vççí³ççpç kçÀçÇ Lççíæ[çÇ cçç$çç, uçíçÆkçÀvç çÆHçkçw®çj

kçwJçççÆuççÆì kçÀçHçÀçÇ Dç®sç (çÆJççÆMç<ì JççÇS®çSmç JççÇçÆ[³ççí
çÆjkçÀç@[&j mçí Smç/Svç 42dB)

37dB þçÇkçÀ-þçkçÀ, çÆHçkçw®çj cçW HçÀçFvç içívç ³çç çÆHçkçw®çj cçW
mvççí, kçáÀs kçwJçççÆuççÆì Kçlcç nçí pççlççÇ nÌ~

31dB vççí³ççpç kçÀçÇ Dçl³ççÆOçkçÀ cçç$çç kçíÀ mççLç kçÀcçpççíj çÆHçkçw®çj
kçwJçççÆuççÆì

25dB DçvçáHç³ççíiççÇ çÆHçkçw®çj, çÆyçvçç kçÀuçj kçíÀ mççLç~

The difference between Signal-to-Noise and
Carrier-to-Noise

The value of C/N tells about how suitable the
modulated signals are for distribution.
A high Carrier-to-Noise ratio (C/N) means a
higher number of amplifiers can be put in
cascade, and little influence on picture quality
(Signal-to-Noise ratio).
The value of S/N tells about the final quality of
video signal being showed on the TV.
Low C/N from a headend means less amplifiers
in a cascade before the picture quality gets too
low (video S/N).

Video
S/N ratio dB Picture quality on the TV screen

49 dB Excellent (> 46dB not visible for the
eye)

43 dB Good, a small amount of noise but
picture quality good (S/N from a
typical VHS video recorder ~42dB)

37 dB Reasonable, fine grain or snow in the
picture, some fine detail lost.

31 dB Poor picture quality with a great
deal of noise.

25 dB Unuseable picture with no colours.
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