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INTRODUCTION

Judging by articles that appear and from listening
to the promoters of various new schemes, operating
with SCA should take no more effort than switching
on an SCA generator. Well... sometimes it's that easy,
but often there are gremlins that need to be chased
out of the system first.

Hopefully, I can point out many of the gremlins
others have encountered, and provide some solu-
tions to eliminate them.

BASIC PARAMETERS

Before getting to the gremlins, discussing some
concepts and definitions unique to SCA might be
helpful.

® Crosstalk The interference into the SCA
from the main channel. It is usually the high fre-
quency percussive component of the main program.
Often the main channel program can be recognized
and speech understood. It is a very grating kind of
interference.

Technically it is crosstalk the other way too — SCA
into stereo — but in common broadcast usage the
term is ‘birdies.’

® Birdies  The rather poetic name for the typi-
cal crosstalk that the SCA causes into the stereo main
channel. By the way, the monaural main channel is
almost totally resistant to interference from SCA. It is
the stereo that suffers from birdies when there is a
problem.

Birdies can also be called crosstalk, but usually are
not. See the discussion above about crosstalk.

Birdies get their name from being high frequency
audio whistles, typically 5 to 10kHz, that are fre-
quency modulated by the SCA program material. It is
generally not possible to identify the SCA program
material by listening to the birdies.

® Preemphasis Preemphasis/deemphasis is
used in SCA for the same reason as on the main

channel. It helps improve the signal-to-noise ratio’

(SNR).

The unofficial standard for SCA is 150 wseconds.
This is twice the 75 usecond U.S. standard of the
main channel because the SCA channel frequency
response extends only to 5 kHz as opposed to the
main channel's 15 kHz. The 75 pusecond pre-
emphasis of main channel is designed for the audio
bandwidth of 15 kHz. It will not provide significant
SNR improvement in the 5 kHz audio bandpass of an
SCA.

® Frequency Response The basic SCA
channel audio response is 50 Hz to 5kHz. DC to
20 Hz is sometimes available for low speed telemetry
applications.

Restricting the maximum modulating frequency
to 5 kHz permits the entire SCA channel to fit into a
composite bandwidth of 20 kHz. Allowing for two
sets of significant sidebands (a somewhat arbitrary
but useful approximation of bandwidth), the 5 kHz
limit places the maximum sidebands of any signifi-
cant energy content at +10kHz, or 20 kHz band-
width.

® Signal-to-Noise Ratio This traditional
measurement is not of much value for SCA. Crosstalk
from the main channel determines almost entirely
the noise performance of the SCA. How annoying
crosstalk is depends on the loudness, or more accur-
ately, the masking ability of the SCA program. SNR
does not accurately reflect the subjective quality of
the signal. It is really the crosstalk-to-loudness ratio
that counts. Loudness is a function of the program
material, the kind of audio processing it undergoes,
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and its peak deviation.

® Distortion In SCA, distortion by any
measure — THD, SMPTE IM, close tone IM — is
almost totally a function of the SCA receiver. Band-
width limitations in the SCA decoder filter cause
roll-off of the FM sidebands. Reducing the sideband
energy of an FM signal creates distortion, but res-
tricted bandwidth is needed to keep the main chan-
nel out of the SCA.

Most SCA systems have an end-to-end THD of
more than 2% because of receiver bandwidth restric-
tions. Claims of lower distortion should be treated
with skepticism. Even broadcast modulation moni-
tors, with expensive multi-pole filters, cannot do
much better.

Generators themselves can be very clean. Using an
untuned detector, performance better than 0.1%
THD can be achieved.

® Injection The amount of total modulation
allocated to the SCA. Injection subtracts from main
channel modulation, thus reducing main channel
loudness. Loss of main channel modulation has al-
ways been an objection broadcasters have raised
against employing SCA's. Each SCA reduced main
channel loudness by 1 dB. However, a recent FCC
Rulemaking permits stations to increase their overall
modulation in partial compensation for losses from
adding one or more SCA's.
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The three bar graphs show the modulation allowed with
no SCA, with one SCA and with two SCA's. The sum of all
the components is shown as “TOTAL MODULATION."
The reference for 100% modulation is 75 kHz deviation.
The decibel number in the MAIN CHANNEL bar in-
dicates reduction in modulation below the level without
any SCA’s.

The new FCC Rules [1] allow the station to in-
crease total modulation, thus recovering some of the
modulation lost from adding SCA’s. This increase
reduces the total impact on the main channel to
about 0.5 dB per SCA. One-half a decibel is an almost
imperceptible. loss of loudness.
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INJECTION

The height of each bar indicates what percentage injec-
tion of the total carrier the component receives. Note
that L+R and L— R vary in amplitude, with their sum
never greater than the peak injection available for each.
The SCA, because it is frequencv modulated, does not
vary in injection. The unmodulated pilot carrier, at
19 kHz, also does not varv in injection.

Typically, injection is 9% per SCA. An SCA modula-
tion monitor is not needed to set the injection. The
conventional main channel monitor will read injec-
tion on the total modulation position if no other
modulation is applied to the exciter and the stereo
generator is in mono. If 20 dB of measurement gain
can be added, as most modulation monitors allow,
the 100% mark on the meter scale becomes 10%,
allowing for accurate setup. Be careful, however, if
you are measuring a 92 kHz subcarrier. Some mod-
ulation monitors are not accurate above 75 kHzbase-
band modulating frequency. Check the instruction
manual.

Broadcasters and SCA operators often confuse
SCA injection with SCA peak deviation. Peak devia-
tion is the modulation of the SCA by constantly
changing program material, while injection is the
modulation of the main carrier by the SCA sub-
carrier. For a standard FM SCA, injection is an un-
varying parameter, while deviation varies with pro-
gram material.
® Peak Deviation The most misunderstood

parameter in SCA. There is no simple relationship
between peak deviation and occupied bandwidth.



® Occupied Bandwidth This is the real
bandwidth of the SCA channel. Occupied band-
width determines the actual ability of the SCA to
cause interference to other signals in the baseband
such as stereo. It is defined in the FCC Rules [2] as the
bandwidth containing 99.5% of the total energy of
the signal. In practice it is usually considered the
width of the signal between the points where the
amplitude is —25 dB relative to the unmodulated
subcarrier. For complex modulation such as music
or speech, occupied bandwidth cannot be calcu-
lated. Occupied bandwidth can only be determined
by direct measurement. One method is to sweep the
band of frequencies around the modulated sub-
carrier with a spectrum analyzer for a long time — as
much as twenty minutes has been used. During this
time the energy is integrated by the analyzer or an
associated computer [3].
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BANDWIDTH

The width of each bar provides a relative indication of
the occupied bandwidth of each component of the FM
baseband signal. Because the L + R and L — R signals are
amplitude modulated, their bandwidth can be very tight-
ly controlled. The SCA, being frequency modulated, has
a bandwidth that can not be as precisely defined. It is
shown here to a point 25 dB below the unmodulated SCA
carrier.
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A plot of the entire FM baseband shown with all the
standard SCA channels. Note that the upper frequency
limit of the 92 kHz SCA is shownat 3kHz greater (102
KHZ) than the maximum permitted by the FCC. This is
because the FCC Rules restrict ‘significant sidebands” to
below 89 kHz. The second order sidebands that are
25 dB down are not considered ‘significant.”

Note that these are merely suggested channels
that the industry has standardized on wherever pos-
sible. The FCC has no requirement that they be used.
However, using these channels is desirable to
minimize the possibility that some untested com-
bination of frequencies will cause interference to the
the main channel stereo program.



