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An Accu-Keyer for
QRP: Operation

Jan 1976 QST - Copyright © 2021 American Radio Relay League, Inc. - All Rights Reserved

CMQOS integrated circuits offer the QRPp operator a
means for having such conveniences as this adaptation
of the WB4VVF Accu-Keyer,

By Gene Hinkle,* WASKPG

Wen WB4VVF first described his

Accu-Keyer in August, 1973, it seemed
that th.ls was the ultimate in keyer
design.' The Accu-Keyer is an electronic
keyer incorporating dot and dash memo-
ries and, available at the flick of a
switch, automatic word spacing. What
pussible improvement couid be made to
a keyer that has been constructed by
literally thousands of builders? Probably

*1109 Rutland, No. 270, Austin, TX 78758,

! Garrett, “The WB4VVF Accu-Keyer,” QST
August 1973,

the only drawback of the design is the
use of power-consuming TTL digital
integrated circuits which are not com-
patible with QRPp operation. However
with the proper part substitutions,
keyer can be built which oniy consumes
25 microwatts during standby! The se-
cret to the new design is to use CMOS
infegrated circuits in place of the TTL
circuits. CMOS circuits are inherently
low power-drain devices and are now
appearing on the surplys market at a
price within the reach of most amateurs.
CMOS 1Cs which have direct pin-for-pin
compatibility with the TTL circuits al-
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fow the Jse of the printed circuit board
offered.” The clock generator circuit is
redesigned so that it has a very low
standby current consumption. Fig 1
shows the new values used in the clock
circuit. Note that the number of parts
and their placement are the same as
those used in the original design. Thus,
the original printed uircuit board does
not have to be modified to incorporate
this design. The clock generator is the
major power consumer during standby.
This circuit only requires a few micro-
amperes. The exact power consumption
will vary as a function of the setting of
the speed adjustment potentiometer R7.

The original Accu-Keyer circuit
board left several pins floating (open
circuited) on several chips. Pin 4 of U4
should be connected to pin 14, U4,
Likewise, pin 4 of US should be con-
nected to pin 14, US, This is because
CMOS muest have all input pins terminat-
ed with either a ! or ¢ logic level
Otherwise, the CMOS’s open inputs will
cause the device to behave in a linear
mode, causing high power consumption
and erratic operation. The following
pins should be terminated with a 10-kQ2
resistor to pin 14 of any IC: (1) the dot
input, (2} the dash input, (3) the auto-
matic-space input, and {(4) the tune
input. These four resistors should be
placed on the back of the printed circuit
board and soidered directly to the pin
tabs.

© Predrilled printed circnit hoards are avail-
able for $3.50 from Jim Carretit, 126 W.
Buchanon Ave., Urlando, FL 32809,
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Fig. 1 — Schematic diagram of the Accu-
Keyer {QRPp style] clock circuit. This design
features low power consumption, necessary
when used with battery-powered QRP rigs.
Components fit into original pe-board holes.
Changing the value of C1 will also vary the
speed of the clack,

For QRPp rigs, a switch closure to
around is sometimes required to key the
transmitter. The same type of closure is
used with cathode-keyed iransmitters,
To accommodate this requirement, a
simple Darlington transistor circuit is
used as the output driver, If grid-block
keying is used, then the original circuit
may be used with a slight change of
values. The current requirement during
key-down is determined by the 1,000-8
resistor on the output transistor, This
resistor value also determines the maxi-
mum current which may be switched by
the output stage. With the value shown,
the key-down current was 4 mA with a
Svalt supply. The maximum current the
stage could switch was about 300 mA.
For lower current requirements the
1000-52 resistor may be increased in
value to decrease the key-down current.
The 2N4401 transistor shown can han-
dle up to 40 volts during keyup. For
higher key-up voltages, a substitute tran-
sistor with appropriate. higher Veeo
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Fig. 2 -~ Power consumption chart for the
Accu-Keyer using CMOS integrated circuits.
The standby power is a function of the
speed-control setting.

should be used. Most QRPp rigs are
operated with under 40 volts and the
output transistor is well within limits.
All of the transistors shown are non-
critical as long as they have reasonable
gain and their safe operating voltages
and currents are observed.

The CMOS substitutes for the 7400
series of TTL digital circuits are identi-
fied by the letter “C” after the 74.
Thus, the digital integrated circuits
needed are three 74C00s, three 74C74s,
and one 74C10. The average price of the
T4C00 and 74C10 is under $1 while
the 74C74s are under $1.50. Several of
the 74C circuits [ originally purchased
from surplus outlets proved to be de-
fective over part of their operaiing
voltage range. Tt is wise to test the
devices for correct operation.

In addition to the low power require-
ment of the 74C series of CMOS is the
wide range of supply voltage permis-
sible. The CMOS AccuKeyer may be
operated from a voltage source between
5 and 15 volts. Supply regulation is also
noncritical, so large power supply filters
are not necessary. As a precautionary
action, & 15-V Zener diode should be
installed on the board. This will protect
the CMOS devices from any transients
which might occur, A 9-V transistor
radio battery may be used or the voltage
may be derived {rom the QRPp rig,
Since the keyer draws such minute
current when not being used, the bat-
tery should last for months. Power
consumption versus battery voltage is
shown in Fig, 2.

A sidetone oscillator circuit is shown

® Poly Paks Inc,, P, O. Box 9428 Lynnfield,
MA 01940. Also International Electronics,
P. O. Box 1708R, Monterey, CA 93940,
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Fig. 3 — At A, schematic diagram of a typical
sidetone oscillator, At B and C are two dif-
ferent types of output circuits. Circuit B
should be used if the key-up voltage on the
keved terminals of the transmitter are nor-
mally positive and require a switch closure to
ground. Cireuit C is used with transmitters
which use a negative voliage to ground far
keving, as in grid-block keying.
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in Fig. 3A.% The oscillator, if needed, will
require an additional 1 mA to operate
during keving. Since many rigs have
their own sidetone oscillator built-in,
this ¢ircuit may not be needed.

When working with the 74C series of
CMOS, it is recommended that a

* Pollock, “COS MOS IC ElecironicKeyer,”
fHam Radio, June, 1974,

grounded-tip soldering iron be used.
This is to protect the insulated-gate
inputs on the CMOS from being punc-
tured due io high electrostatic fields. It
is highly recommended that Molex pins
or IC sockets be used. The Molex pins
are very inexpensive and will permit the
CMQOS to be plugged into the circuit
board instead of soldered.

I hope this information will be of
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interest and help fo other amateurs
interested in QRPp keyer designs. The
Accu-Keyer printed circuit board makes
the assembly of this keyer extremely
simple and quick. The addition of
CMOS io the Accu-Keyer permits it (o
be competitive with the most expensive
Morse senders, and yet the cost is still
reasonable, [EEF=

Fig, 4 — Schematic diagram of the Accu-Kever using 74C00 series CMOS integrated circuits. Four additional 10-k2 resistors are added to the

original printed circuit board for logic pull-ups,

Suppiy voitage may vary from 5 to 15 volts,
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Strays

o1 Do you have four months of free
time, an extra $500 and a horse? Then
the Dominguez-Fscadante Bicentennial
Expedition is the place for you. The
1700-mile irip, which will follow the

26 _ N8 _

route taken by two Franciscan mission-
aries in 1776, needs a radio operaior to
refay progress reports and requests for
supplies and to handle emergency mes-
sages. (Is there a Q-signal for “T've just
been bitten by a rattlesnake?”)

This is a unique opportunity for the
hoof.loose and fancy free QRP fan. The
trip will transverse some of the most
beautiful unspoiled land in the West,

and promises to be an unforgettable
experience. With any luck, the radic
operator can obtain spectal-events cal
signs for the three different call areas it
Culorado, Utah and New Mexico.

For further information and applica
tion forms, contact the League or Bil
Daley, ARBA, Suite 222, 1515 Cleave
land Place, Denver, CO 80202, as soo
as possible.



