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Controlled Envelope
Single Sideband

Introducing Controlled Envelope SSB; greatly increase your SSB “talk power” by
accurately hm:hnqmm lope peaks in the SSB modulator. Generate SSB without the
big overshoot peaks that make ALC necessary with conventional SSB modulators,
Watch your wattmeter read higher than before.

Abstract

Achieving simultaneous accurate control ke
of both amplitude and bandwidth is a H“
difficult problem. When amplitude-limited 1.0 u;‘wﬁ““"‘"“ '1
audio is filtered to limit its bandwidth, the

filter may overshoot substantially. It loses 05

its amplitude limiting ability. If the resulting
overshoots are clipped, the amplitude
is controlled but the signal’s bandwidth
increases becanse of the clipping distortion.
The signal loses its bandwidth limiting.
Systems exist for comecting audio low-pass
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filter overshoot. But single sideband (S5B) gail

is a more difficult problem, because of

the inevitable Hilbert transform regardless -15 I

of the method of SSB generation. ALC 0.0 0.002 0.004 0.008 0.008 0.01

systems reduce the amplitude of an SSB
signal in response to overshooting envelope
peaks. Fast ALC may result in clipping and
splatter. Slow ALC will significantly reduce
transmitted power. This paper presents a
method for generating SSB without system
avershoots. The result is higher transmitted Benjamin Franklin expressed it well: “As ~ necessary to prevent crosstalk between
power without andible distortion. we enjoy great advantages from the inven-  the left plus right and left minus right

tions of others. we should be clad of an  subchannels. As the stereo generator’s
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Figure 1 — 100 Hz square wave filtered by 3 kHz elliptic low-pass filter.
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16 Several supporting files have been placed
' on the ARRL QFEX files website.* Included
are:
1.4 I 1) The onginal unprocessed andio WAV

file (SSB-test-wideband. wav).
2) The SOX command script that filters
the input audio to SSB bandwidth, then

12 | ] I )

oy l I compresses, and limits the andio (Sox-ssh-
@ 1.0 process. bat).

5 3) The FIR filter that restricts the audio
on bandwidth to 300 to 3000 Hz (SSBBPF.
i TXT). This filter is used by SOX.

2 4) The WAV file of the SOX-processed
E pe audio (SSBaudioprocessed.wav). This file
%’ was used to create Figures 14, 15, and 16.

5) GNU Octave source code which
04 generates 55B, “RF clipped” SSB, and
overshoot compensated S5B (cessh.m). A
version compatihle with Matlab™ is also

0.2 H -
included (cessb_matlab.m).
6. The demodulated audio output WAV
0 file from the Weaver SSB generator signal of

0 > 4 6 8 10 12 14  Figure 14 (sshdemod.wav).

7. The demodulated audio output WAV
file from Figure 16 (cessbdemod. wav).

The last two audio files can be compared
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to hear how using SSB peak control has very

Figure 14 — Envelope of conventional SSB generator. Overshoot is 59%. . ! ;
little effect on audio quality.

SB Controlled Envelope SSB

Foure 14, Figure 15, Fgure 16

Fgure 14: SSB 5%
Fgure 15: SB RF 21%
Fgure16: Controlled Envelope SSB 1.6%
SB
Objective

One of the reasonsfor the existence of the Amateur Radio Service is the deve opment of new techniquesfor radio
communication. | hope that this paper will present aussful method for improving the effectiveness of SSB transmitters
for both amateur and commercid gpplications. Thistechniqueis being placed into the public domain and in particular,
the* ham domain.”

Benjamin Franklin expressed it well: “ Aswe enjoy great advantages fromthe inventions of others, we should be glad of
an opportunity to serve others by any invention of ours; and this we should do fredy and generoudy.”
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Figure 15 — Envelope of conventional SSB Generator with Baseband RF Clipping.
Overshoot is 21%.
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Overshoot Compensated SSB Envelope
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Figure 16 — Envelope of Controlled Envelope SSB Generator. Overshoot is 1.6%
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