KEEPING AN EYE ON YOUR SIDEBAND PEP

An accurate method of indicating peak
envelope power on ssb from your trans-
mitter, designed and described by

JOHN FIELDEN, GW4NAH

Single sideband is probably the most widely used
mode on the amateur bands today, yet few people
can measure their peak output power. The quantity
needs to be maximised for best reception al the
other end but, at the same time limited to the
'linear' capability of the RF power amplifier.
Exceeding this may result in distortion, splatter,
and licence violation.

A modern SSB receiver's S-meter can ‘hold'
signal peak for comfortable observation, even if it is
only of short duration. Unfortunately transmitters
have no equivalent, and the only easy recourse for
observing peak output on the RF-power/SWR
meters that most of us use is to whistle. This is the
only noise humans can produce which approaches
the sine wave with which our meters are calibrated.
This gives acceptable readings on constant power
modes (FM, CW, FSK) but is useless and even
misleading on SSB, because our whistle is just not
that pure.

The error is down to the inability of a moving coil
meter, and indeed our eyes, lo follow the rapid
transients of the voice. The transient vollages are,
however, accurately produced by the SWR bridge,
so the only modification required is to lengthen the
response of the moving coil meter. The add-on
module described here performs this function
simply and accurately.

CIRCUIT DESCRIPTION

In Fig 1, the resistance of VR1+VR2 replaces the
meter of an existing VSWR instrument; the voltage
developed across these presets is fed via R1/C1 to
the non-inverting input of operational amplifier
(op-amp) A1. Its output, appearing at pin 1,
charges C3 via D2 and R6, with a rise time
constant of 0-1 sec, whereas C3 can discharge
only through R7 with a decay lime constant of
10secs. The voltage across C3 is buffered by
voltage follower A2 to pin 7 and via D3 to the
moving coil meter of the existing VSWR instrument,
and also via RS as 100 per cent feedback to the
inverting input of A1. The total circuit has unity gain,
causing the output voltage to rise quickly and
exactly to the peak of an input voltage, but then
holds the output for a few seconds after the input
drops. C2 creates a slight phase advance in the
feedback loop to prevent overshoot on rapid tran-
sients. The small voltage across D1 of approxim-
ately 0-6V is used to balance out voltage and
current offsets in the op-amps via VR3, R3 and R4.
The LM358 dual op-amp was chosen because it
can operate down to zero output on a single DC
supply of 4 — 25V, D4 protects against supply
reversal and C4 provides a low supply impedance.
D5 and CS5 protect the meter from overload and RF
respectively.

COMPONENTS
R1. 2, 5, 6 — 100k(], 5%, YaW; R3, 4 - 1M}, 5%, Yaw; R7
10MQ), 5%, YaW; RV1 - 200(); RV2 - 2k}, RV3 - 50k(0.

C1, 2 - 100nF, B3V ceramic; C3 -~ 1uF, 63V polyaster; C4 -
47uF, 16V DC, elecl.; C5 - 100nF, Eavtlcmnﬂc.

D1-d4 - 1N914/1N4148; D5 - 1N4002; ICI - LM358,
"THE PEP MODULE IS AVAILABLE FROM TECHNICAL

SOFTWARE, FRON, UPPER LLANWROG, CAERNARFON,
AT E£12, INCL. VAT, P& P,

CONSTRUCTION

The module can be constructed from readily avail-
able components on a small PCB (the commercial
version® measures 55x30mm), which can be
mounted inside an existing RF-power/VSWR
instrument. It may be fixed there with BluTack or a
boll, spacer and nul arrangement, but do so only
after calibration. Placement is not critical, except
where the SWR instrument is combined with an
antenna tuner; in that case the module should be
placed away from and shielded from the strong RF
fields which exist around tuner coils, capacitors and
their leads.

INTERCONNECTIONS

Undo both leads from the moving coil meter (only
from the forward power meter if there are two).
Check that the negalive lead is grounded; in most
instruments it is, but you can find the odd one
where the positive lead is earthed, and this has
consequences when supplying power to the mod-
ule. Now ascertain that the meter resistance falls
within the range of RV1 + RV2, which is 0-
22000hms. All commercial VSWR meters encoun-
tered so far do, but some homebrew modeils using
meters with 100uA or less full scale deflection do
nol. In that case, make RV2 10kohms.

Next, connect the former meter leads to the input
terminals of the module and the module's output to
the meter, carefully preserve polarilies. A DPDT
swilch or PTT-operated relay can be inserted 1o
switch the PEP module in and out for SSB and
other modes respectively. Another method of
reducing the peak holding feature of the module is
to reduce R7, say by switching a 220k ohms
resistor across it.

Power, anywhere from 4 1o 25V DC at little more
than 1mA, must now be connected. If the negative
meter lead was found to be earthed, a suitable
voltage source, say 9 or 13-8V that is ‘on’ when
transmitting, can be found on the back of most
transceivers. Use a single wire to connect that
voltage, preferably through a 2700ochm current
limiting resistor, to the +ve terminal on the module.
The coax shield will take care of the —ve return,

In the rare case where the positive meler ter-
minal is found to be earthed, a floating power
supply must be used. In either case, three Duracell
pen light cells would typically last nine months if left
on continuously, or for years if switched on only
when used. In all of the following adjustments,

rapidly, but settle back slowly. Do wait for the meter
lo settle belore reading.

First, the op-amp offsets must be balanced out,
For the commercial module this was done at the
factory and RV3 was sealed. If you have built your
own, or must replace the LM358 for any reason, a
procedure is suggested below. A small positive
meter reading with zero input is not an indication of
an offset error and upscale readings will be correct.

Next, a calibration level must be established.
With the PEP module out of the circuit, your
transmitter in a constant carrier mode (CW, FM)
and your SWR meter between the transmitter and a
dummy load, pass some RF power through the
meter. Increase the output to where a stable for-
ward power reading, preferably over half-scale, is
obtained. Make careful note of the power reading
and do not change the transmitter power setting
until calibration is complete. Now reconnect the
PEP module, set RV1 and RV2 to zero (fully CCW),
apply DC power to it, and switch the transmitter
back on at the power setting previously established
as calibration level. Advance the 'fine’ preset RV1.
If, with RV1, you can exceed the calibration reading
previously noted, adjust to this reading. If the meter
does not rise far enough upscale, set RV1 to about
mid-travel and slowly advance the ‘coarse’ preset
to the calibration reading. RV1 will now allow more
precise adjustment.

This calibration makes sure that RV1+RV2 prer-
sents the same load to the SWR instrument as the
moving coil instrument previously did, so the input
voltage to the module is unchanged. The module
has exactly unity gain, so this voltage is repeated at
the output, ie across the meter. Consequently the
original meter calibration, non-linearities and all,
remains unchanged. On fast peaks, however, such
as are encountered when speaking on SSB, the
module will hold a peak long enough for the meter
to rise to it and for you to check it.

RESULTS

The results will probably surprise you. Without the
module, normal speech will show peak meler
readings of, say 30 per cent of what an oscillo-
scope would indicate. With the module, it's 100 per
cent. A whistle, without the module, will show 80 or
90 per cent, not 100 per cent, and another inter-
esting example is produced by tapping the mic with
a pencil. The unmodified meter will show no
reading, but with the module, full power will be
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