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The G-QRP Club

Founded in 1974, the G-QRP Club is the largest QRP  Club in the
world. The club exists to promote interest and grow th in low
power amateur radio communication (5 watts or less)
Membership is open to any licensed radio amateur or short
wave listener anywhere in the world.

The club publishes a quarterly journal called SPRAT , which is

sent free to members. SPRAT contains many circuits, technical
hints and ideas for QRP construction projects, toge ther with
club news, contest and award information and other items of

interest to QRP operators. SPRAT is an exclusive QR P journal
and contains much practical information in each iss ue. The club
operates a club sales department where components a re
available at special prices to club members. We als o publish
QRP books which are available to members.

If you are not a member, and would like to find out more, please
look at www.gqrp.com. For a sample SPRAT and a memb  ership
form, please send your name and address to our memb  ership
secretary:

Tony Fishpool, PO Box 298, Dartford, Kent. DA1 9DQ
g4wif@gqrp.co.uk

Please mention where you saw this information



Background

The Limerick Sudden is built around two integratédtuit chips; the SA602and the
LM386. Both lend themselves to simple receiverstarction; although neither has
particularly high performance in that applicatioiaving said that, the Sudden is a
remarkable receiver for what it contains. It covérs full 20m ham band and receives
CW and SSB very well.

The original Sudden began life over 20 years agRRAT and was then published in
Practical Wireless followed by the “73” magazinethe U.S.A. Since then several
versions and modifications to the Sudden receieeetbeen written up; although very
few of them were written by me. The original naghof the “Sudden” had nothing to
do with “rapidity” or “hastiness” but was taken fndhe name of the place where | lived
and worked. The SPRAT version was available ai$ fsdm Kanga Products. The kit
proved very popular with beginners and several gsawsed it as a training project with
young people. There was even a surface mountovergroduced for a while by Blue
Rose Electronics. In more recent times a versioim@feceiver was packaged in a tuna
tin on a circular printed circuit board and calt@the Sudden Storm” by W1REX at
grpme.com.

The Circuit

The Sudden has only two active components: IC1SA602* chip which contains a
mixer, and an oscillator and IC2, an LM386 audiophlfier chip. The signal at the
antenna input goes directly to an attenuator; a L@&ar potentiometer that serves as
the receiver GAIN control. The required signals selected by a two stage band-pass
filter. There are two tuned circuits L1/C1 and €3/loosely coupled by C2. Note that
the tuned windings of L1 and L2 have a centre tamection that is not used. Only the
two outer connections are used. The link windihd D receives the signals from the
gain control but the link winding of L2 is unusekle output being taken from across the
tuned winding. The output from the band-passrfifees to the input of the mixer at
pins 1 and 2 of IC1.

IC1 contains an internal oscillator circuit thataiscessed via pins 6 and 7. This is a
version of the Colpitts oscillator; the frequendywich is determined by L3 and its
associated capacitors and adjusted by the 60pFhduBapacitor. The oscillator is
tuned across the required amateur band. The me@ion of IC1 mixes the signals
from the band-pass filter and the signal from tiseiltator and the resulting signals
appear at pins 4 and 5. An audio (sound) outplitappear at the upper and lower
sidebands of the oscillator frequency. Theselsesignals we require.

The required audio signals are fed to IC2 via Cé @i; this uses the balanced input to
the LM386. C15 between pins 1 and 8 of IC2 (then gaontrol pins) gives the
maximum voltage gain of about 45dB. The outputespp at pin 5 and is fed to the
output jack via C18. C16 and R3 form a filter [edla zobel network) to aid amplifier
stability. The output of the LM386 is about 350lrwatts. This will drive a small
loudspeaker although it works better with “walkntgpe” headphones.

" Whilst the SA602 designation is used throughou thanual, your kit may contain an
NE602, an NE612, or an SA612. All the electroniws identical — the differences (if
any), are either cosmetic or the package constructaterial.



Building your kit

You will have noticed that this is a rather
unusual kit. It has a printed circuit board
without any holes. We call it “Limerick
Construction” because it was designed by
Rex Harper, W1REX, of Limerick, Maine.

It is a surface mounted board in that the
components are mounted on the surface of
the board, although the components used
are “through-hole” parts. This allows for easecohstruction and easy correction of
any errors. The main board also has the frontkawik panels for the receiver. They
are scored and can be snapped off the main bdaedsuggest you smooth the snapped
edges with emery paper or an emery board.

The component parts are soldered to the top sur
of the board using the leads that would go thro
the board on a conventional printed circuit boa
The interconnections between the mounting ps
are ready made but hidden by the black scr
printed overlay. The designation of all the pasts/—G—=—_—_.

printed next to the appropriate pads. NT  __ oouco oesion,

-
WIREX

There is merit in following this order in constriact.

Note that the instructions refer to having the doso that
the legends for the components read the correct raaryd

(PP3 at the top right). The best results will canoen the

use of medium size soldering iron and Tin/Lead sold

It does help to set out all the components in tlteothey

will be used. The best way is to use a small piete
polystyrene to hold the individual parts.

Mount the IC holders first.

Bend the pins of the IC holder to be flush with these of the
holder; splayed out either side of the body of tioéder. Tin

(add a solder layer) to each pin.

Notice that there is an indentation between piagd 8. (Pin 1 is
on the left, pin 8 on the right). This indentatialso occurs on
the IC holder. This shows the correct way to conttez IC.

Tin the pads for IC1 and IC2.
Place the IC holder over the pads so that the @stson
the appropriate pads. Using the soldering irons aldittle
solder, secure the IC holder at pin 8 (top rigi@heck that
the IC holder is properly aligned and secure pin 4
(diagonally opposite to pin 8). Then secure edcthe 8
pins by applying the iron and a little more soldéxt this
point it may be helpful to check the continuity tfe
connections by using a multimeter set on the lowest
“ohms” range with the probes between the top cotmoes
on the IC holder and the appropriate pad.

This is probably the most difficult soldering job. .It.is all down hill from this point!
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Mount the coils
The oscillator coil, L3, is a 1u2H component, ane bandpass filter
coils, L1 and L2, are 5u3L components.
The colils have a solder lug on each side as pénecscreened can.
Bend these out 90 degrees and cut them off. Teridhds of all 5
pins on the coil — a nice blob of solder on eacé. ofiin the 5 pads
for each coil (L1, L2 and L3). Note
that the side of the coil with 3
connections has the pads mounted

closely, so avoid using excessive solder and brgigi

the gaps between these pins. Seat the coil pmadt

bend them) over the pads and secure one of the pins

with a little solder and the hot tip of the solderiiron.

Check that the other pins align with the pads aides

each of the pins to the pads. Closely inspecBtipen side of each coil for accidental

solder bridges.

Mount the passive components
The passive components (resistors and capacitarshow be
added.
Begin with the resistors (R1 to R6). The coloudedor the
resistors is given in the parts list. To enablseaure solder
connection of the parts, the leads are bent intd_ashape for
adding to the pads on the board.

The bent out portion of the lead forms a foot foidsring
to the pad. Tin each “foot” and each pad and firmi
solder the component into place

The capacitors (C1 to C18) can now be mounted;niiimg and
bending the leads for soldering to the pads. Tdieevdesignation for
each capacitor is shown in the parts list. Cheatefally that the
correct capacitor is chosen for each place.
There are four electrolytic capacitors (C14, C13,7Cand
C18). These capacitors are polarised and musbbeected
the correct way round on the pads. A stripe dowa side of
the capacitor case, with dashed lines, indicatesnégative
side of the capacitor. Looking at the board with parts markings the correct
way up (PP3 on the right hand side) C14, C15, Qif @18 all have th@egative
(striped side)connected to the right hand pad The components are all now mounted
on the board so this is a good time to inspecttmnections to check that all the solder
joints are clean and firm.

Add the side cheeks

This is also a good time to solder the “sid;/

cheeks” into place either side of the mai

board. These are designed as fixing plates

for the cover. Be careful to get these the

correct way round—the holes are not equally spdoau the ends. They should be

placed so that the holes are nearer the front paihéd lets the case overhang at the
front to give a hooded effect.



Adding the side cheeks at this point does meantktgafixing of
the front and back panels of the receiver is muealsiee.
Attaching the side cheeks does require a reallyshimtering iron
bit and plenty of solder. The side cheeks shoeldddered on
top of the main board and we suggest that you begma large
blob of solder at each end to fix the position.teAtpt to get the
side cheek as near vertical as possible. You mehyfrun more
solder along the narrow pads on the length of tegd

The front panel

The front panel holds the tuning capacitor, thengeontrol potentiometer and the
phones socket. Like the side cheeks it is solderdte main board. The panel should
be soldered underneath as well as on top for sxteagth.

The gain control

The gain control potentiometer needs to be prephyedutting it
down to about 1 cm long so that the knob can deaedo the front
panel. This can be done with a small hacksaw.

The gain potentiometer connections are
shown; numbered 1, 2 and 3.

The tuning capacitor

The tuning capacitor is a two section polyvaricgpet but only the
section with the smallest capacitance is used. reTlaee markings
(rather small) to indicate the capacitance of esatttion. A = 140pF,
O = 60pF and G = Ground. We only require the O @rmbnnections.
The “A” solder tag can be removed to avoid confasio

The connections to the pads on the board are sheven The capacitor
should be mounted tags downwards — this makes tmmections
shorter. If you get the connections reversedyelseiver will still work,
but there will be a change of frequency as yourdhapproaches the
tuning control.



Important!

The tuning capacitor is mounted to the front pamshg two small

screws. These both require two washers, betweersdtew and the
panel, to prevent the screws touching the capagitdes. Later versions
of the kit have shorter screws so the washersnetlbe needed.

The phones socket
To enable a pair of “walkman-type” headphones to
be used with the receiver the phones socket must be
connected as shown. The two connectors at the
back of the socket are joined and connected to the
PHONES + pad and the connector at the front is
connected to th®HONES - pad. We suggest that
you connect the wires to the socket first, cut them

length (3 to 4cm) and then solder the other endeadyoard before fixing the socket to

the front panel as space is a little tight here.

The back panel

The back panel contains the antenna input sockketrenpower on-off switch. Like the
front panel it is soldered to the main board. Agaamember to solder it underneath as
well as on top. Now might be a good time to stk self adhesive feet under the base.

The antenna input socket
The antenna input socket is a single hole fixing
‘Phono socket’. It has a ground connection tag
that needs to be inside the back panel. Bend
this tag inwards for a wire that connects to the
“gnd” pad. The antenna input connection is
soldered to the “ANT” pad. Use differing
colours to identify the two leads and twist
them together.

The power switch
The power switch enables the PP3 battery to be
switched on and off. When the switch level is in
the down position, the two contacts marked here
will be joined. Use two wires to connect these
contacts to th&W pads (either way round).

Cut the leads on the PP3 battery snap on connictdrout 4 — 5 cm and connect them

to the9QV pads; red ta, black to-.

Adding the ICs
Before pushing the ICs into the holders, the pieednto be pushed
slightly inwards. The easiest way to do this idagp the IC pins (one
side at a time) against a flat surface and genishghem very slightly
inwards until both rows of pins are parallel andythine up with the
holes in the sockets. Push them into place venylyge They must be
mounted the correct way round in the holder. Tinel evith the
indentation (and the dot at pin 1) goes to thewitidl the indentation on
the board placement markings. This is toward$#ek of the board in both cases.
The wiring of the receiver is now complete so yoaymvant to check the board for
correct placements and good solder joints befopdyaqy power.
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Setting Up the Receiver Oscillator

Ideally a frequency counter, a signal generatoevan another receiver that covers the
same frequency may be used to set up your Suddenthose without these items of
test equipment, it is quite possible to set it bp éar”.

Using a frequency counter to set up the receiveitlator.

L3, the oscillator coil, has an unused link
winding. This may be used to feed a
frequency counter. Connect one (either)
side of the link winding to ground and
use the other end to connect to the
counter. Some counters may detune the
frequency a little so putting a low value
capacitor (10 to 22pF) between the
counter and the link winding is advised.
Set the Tuning Capacitor control fully
anti-clockwise and adjust the core to read

a frequency just below 14.00 MHz. Be warned! Rouge of the adjustable core can

break it. Ideally use a proper “trimming tool” the slot on the

core. If a trimming tool is not available you cdufile a

screwdriver blade shape on a thin knitting needleven a cocktail

stick. If you must use a small screwdriver.... dwith great care

as the cores are very brittle. At this frequencynaa-metallic

trimming tool is by far the best to use, as whemgig metallic tool, the metal will

affect the inductance much more. Take care notesthe core right through the coil

as you will have to remove the coil to get it bauio the coil!

Using a signal generator to set up the receivalatss.
Set the signal generator on 14.00 MHz and feegitreal into the antenna input. Begin
with a low output from the signal generator andyantrease the output if it cannot be
detected by the receiver. Set the Tuning Capaciatrol almost fully anti-clockwise
and gently rotate the core of L3 until the generatgnal is heard.

Setting the oscillator frequency by ear
Connect an antenna to the receiver input (a desgahna is helpful) and set the Tuning
Capacitor nearly anti-clockwise. Adjust the cofé.® until CW (Morse) signals on the
14.00 MHz band can be heard. A good starting gsintith the core 2% complete turns
downwards from when it is flush with the top of fllemer. The strength of the signals
will depend upon the time of day. It will requseme experimentation to find the low
end of the band. Try to find the lowest freque@y signal.

Setting the oscillator frequency with another reee
If you place the antenna lead of the other recemear to your Sudden, then you can
look for the VFO as a steady carrier signal. If tineing dial is fully counter-clockwise,
the signal should be just under 14.00 MHz. You #hawljust the core of L3 until you
hear the signal. Again, the tool you are usingatiust the core may affect the
frequency.

The receiver will easily cover the whole of theM#z amateur band, plus a little extra
on either side.



Setting up the input filter

The two input tuned circuits L1/C1 and L2/C3

are set to maximum output using the cores in

L1 and L2. Use a trimming tool or work very

carefully with a small slotted screwdriver. L1

and L2 can be peaked for maximum signal

strength using a signal generator or amateur
band signals. Even if using a signal generatisran advantage to do a final adjustment
listening to band signals; these are what we vélluking the receiver for. Use the best
available antenna for these adjustments. Adjustiisi for a peak in the signals and
then adjust L2. Repeat this several times ungilltest results are obtained. Again, take
care not to screw either core right through it$! coi

The position of the core will vary with individuedceivers because of the tolerance of
C1 and C3 and the nominal inductance of individimls. Usually the input filter will
peak with the core set at about 3 to 3% completestdownwards from the position
where the core is flush with the top of the coriier.

Remember that the filter is based on a nominal timmpedance of 50 ohms so a 50
ohm impedance antenna or an antenna tuning urnioki#in the best results.

Finally — the case

The case parts should now be soldered together imghortant point here is that the
sides must be at right-angles to the top. Agaia,the single blob technique until you
are satisfied with the angles — it is better if ylmunot solder right up to the front of the
lid as the case overlaps the front to give a hoattstt, and if you solder right up to
the front, the case may not fit as well.

Layout of Printed Circuit Board



Component List

Other parts
VR 1
VC1

Screws & washers

SW
Skt 1
Skt 2
Batt clip
8 pin IC socket
Knobs
Wire
Battery
2 off PCBs
4 feet

*
an SA602 or SA612 may be supplied

10k

60pF polyvaricon

For tuning capacitor
miniature toggle switch
3.5mm stereo jack socket
Phono/RCA socket

PP3 clip

X2

19mm and 35mm

3 colours of wire

PP3

Board/front/rear and case
Self adhesive feet
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Resistors
Value Markings
R1 10k brown black orange gold
R2 10k brown black orange gold
R3 10 brown black black gold
R4 33 orange orange black gold
R5 33k orange orange orange gold
R6 680 blue grey brown gold
Capacitors (All non-electrolytic capacitors are  light brown unless another colour shown)

C1 27pF 27 (blue)

c2 3.3pF 3.3

C3 27pF 27 (blue)

C4 an7 472

C5 47n 473

C6 100nF 1042 or 104

Cc7 100nF 1042 or 104

Cc8 220pF 221

C9 220pF 221
C10 82pF 82
C11 68pF 68
C12 22pF 22P (light grey)
C13 100nF 1042 or 104
C14 100uF 100uF 16V
Ci15 10uF 10uF 25V
C16 100nF 1042 or 104
C17 100uF 100uF 16V
C18 100uF 100uF 16V

Inductors

L1 5u3L Yellow

L2 5u3L Yellow

L3 1u2H Pink

Semiconductors
IC1 SAB02AN * Mixer/oscillator
IC2 LM386N-1 Audio amplifier

RF Gain
Tuning

on/off switch

Phones
Antenna

For the base



Complete circuit diagram
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Top view of completed receiver
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