A High-Selectivity CW Filter

If you need more receiver selectivity for CW operation,
check out this audio filter with a bandwidth of 200 Hz.

Jim Forkin, WA3TFS

When operating in the CW portions of the HF bands
under crowded conditions, it is sometimes difficult to
separate one signal from another. Many older trans-
ceivers — and even some modern ones — lack CW
selectivity at less than 500 Hz. A simple solution is

to add an audio filter with a narrow bandwidth to the
receiver. The filter presented here can provide much-
needed selectivity improvement for many receivers.

The Filter’s Design

This filter (see the lead photo) is small and inexpen-
sive, and it has a center frequency of 700 Hz with a
bandwidth of around 200 Hz. The filter consists of two
op-amp stages. | selected an MC1458P dual op-amp
because it has been in production for many years, it’s
readily available, and it’s cost effective. This active
filter requires a single supply of 9 — 12 V dc and can be
inserted before the audio gain control in a receiver. You
can easily switch it in and out of the audio path with

a small double-pole, double-throw switch (see Figure
1). To do this, break the connection going to the top of
the volume control and insert the filter. The filter input
(IN) connects to the broken audio connection, and the
output (OUT) connects to the top of the volume control.
By connecting it in this way, the volume control works
as normal. You can wire it in without using the switch,
but due to the high selectivity, you may want a wider
bandwidth to find your CW contact before activating
the filter.
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Figure 1 — The CW filter with receiver audio and switching
connection information.
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The CW filter printed circuit assembly. [Jim Forkin, WA3TFS,
photo]

Only through-hole parts are used to make duplication
easy for most builders. No adjustments are necessary,
and no test equipment is required. The filter measures
only about 1.5 x 1.5 inches, ensuring it will fit inside
almost any receiver. Alternatively, the filter can be used
externally with headphones. Figure 2 is the schematic,
and Table 1 lists the necessary components (if there is
too much audio level reduction when inserting the filter,
replace R1 with a jumper wire).

Circuit Description and Notes

The audio input is applied through C1 and R1 to the
first filter stage. The MC1458 IC has two op-amp
stages in an eight-pin dual in-line package device.
Each filter stage is identical, and the output of the

Table 1 — Parts List
Qity | Description

Designator |Value

2 Resistor R1, R4 680 KQ %4 W 5%

2 Resistor R2, R3 2.7 MQ % W 5%

2 Resistor R5, R6 8.2KQ W 5%

2 Resistor R7 R8 27 KQ 14 W 5%

1 Resistor R9 1KQ %W 5%

1 Capacitor C1 0.1 uF 25V ceramic

4 Capacitor C2-C5 0.0015 uF 25 V ceramic
1 Capacitor C7 4.7 uF 25V electrolytic
1 Capacitor Cc8 10 pF 25V electrolytic

1 IC IC1 MC1458 dual op-amp
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Figure 2 — The schematic of the 200 Hz bandwidth audio filter.

rJ-,—O Out-G

second stage couples to the volume control by C7.
Bias for the MC1458 is provided by resistors R7,

R8, and R9. Capacitor C8 provides filtering for any
noise that may be on the dc input. As stated earlier,
the components shown result in the desired filtered
audio bandwidth of 200 Hz, with a center frequency
of 700 Hz. If desired, the center frequency of 700 Hz
can be modified by a change in R2 and R3 values. A
decrease in resistance will raise the center frequency.

When the filter is incorporated within the receiver, 12
V dc must be sourced from the receiver circuitry. If the
filter is used externally, it should be connected between
the receiver headphone jack and your headphones.

In this case, the filter can be powered by an external
9 V battery or the 13.8 V dc station power supply.

If shielded cables are used, connection pads are
provided on the circuit board at the input (IN-G) and
output (OUT-G) for the cable shield grounds. These
ground points will need to be used when the filter is
used externally. However, when the filter is mounted
inside a receiver and wiring connections are short,
shielded wire should not be necessary.

Access https:/iyoutu.be/9bt4_9G4-gQ to watch ARRL Lab
Digital RF Engineer John McAuliffe, W1DRF, build the high-
selectivity CW filter.

A Well-Rounded Tool

This inexpensive filter design is easy to duplicate,
requires no adjustments, and is small enough to fit
most applications. It brings out individual CW signals
from the crowd and greatly lowers detected atmo-
spheric noise on weak signals. There is no tendency
to ring, so it is comfortable to use. | believe that if you
build this filter, you will be very pleased with its perfor-
mance. The Gerber files are provided at www.arrl.
org/qst-in-depth.

See QST in Depth for More!

Visit www.arrl.org/qgst-in-depth for the following
supplementary materials and updates:

v Gerber files for the device described in this article
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