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PSK-80 “Warbler”

A Simple PSK31 Transceiver for 80m

Here’s a little brother to the popular PSK-20 PSK31 transceiver de-
signed by Dave Benson, NN1G in 1999. This time, Dave simplified
his design and took advantage of inexpensive crystals for a popular
80m frequency to create the “PSK-80". Wishing to proliferate an easy
and inexpensive way for hams to get on 80m with PSK, NN1G shared
the design with the NJQRP Club who is kitting and selling the project world-
wide. They named the design “The Warbler” for PSK’s characteristic two-
tone sound through the speaker, as well as for the club’s state bird (the mos-
quito!). As it turns out, 80m is a great band for local (200 mile radius) commu-
nications, and the PSK-80 Warbler is the perfect, narrow band, low power rig
for club round table QSOs and regular fireside skeds with your friends.

Last winter, while preparing my PSK31I can’t promise to keep the project to three
talk for Atlanticon, | was casting abouttransistors, but the concept is an intrigu-
for a simple means of putting a PSK31ing one- a standard 80M frequency and
signal on the air on HF. It struck me thasimple transceiver used as a club ‘inter-
the standard PSK31 ‘watering hole’ oncom’ over a fairly wide geographical area.
80 meters is at 3580.15 Khz. This broughThe hardware design started with an
a wave of nostalgia for the New Englandevaluation of simple filters using color-
QRP Club’s old ‘colorburst’ evenings, burst crystals Figure 1below shows an
wherein a half-dozen or so of us wouldexample of a 3-crystal filter and its pass-
be camped right around 3580 Khz. Thédand response.

rigs for this affair were a simple 3-tran-tne asymmetric skirt response is typical
sistor VXO transmitter. It was glv_vays 8of a Cohn filter- the upper-frequency
thrill hear_lng multiple QSOs within the slope is steeper. We take advantage of this
space of just a couple KHz! by setting the carrier/BFO on the high
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Figure 2: Warbler block diagram

side of the passband. This yields bettellINE OUT) is connected to J2. Q1 is

rejection of W1AW and results in lower- ‘closed’ during transmit and passes au-
sideband (LSB) operation. Because théio- and DC bias- to Q2. Several hun-
filter uses series-resonant type crystalgired mV p-p of audio are applied to mixer
the passband is actually above the markdd1 to generate DSB energy at a (sup-
crystal frequency. The BFO is pulled toPressed) carrier frequency of 3582 KHz.
the high side of the passband using a smdfirystals Y1 and Y2 and C6-C8 provide

value of capacitance in series with theét measure of filtering to eliminate the bulk
BFO crystal. of the unwanted sideband energy. The

. ) . remaining SSB signal is amplified by Q3
So what do we do with a filter which op- and Q4. The output of Q4 includes an L-

e_rates right at the RF? Fo_r star_ters, COMNetwork (collector choke L1 and C10)
sider a ‘Neophyte” DC receiver-it's noth- ;o matches the driver impedance to

ing but a product dete.ctor a_md AF ampy -+ of the PA stage.
By tacking a crystal filter right on the ~ ) ) )
front end, it's still a DC receiver, but its Things begin to look a little different

selectivity and its resistance to out-of-2round the PA stage! The push-pull con-
passband IMD are considerably im-figuration used here was done for two

RX Filter Response proved! On the transmit side, adding sucli€asons: to improve available output
(dB- normalized) a filter to the output of a balanced moduPower and for better spectral purity. To
0dB

lator creates an SSB signal right at thé&he extent that the two halves of the am-
RF frequency. Take a look at the blockPlifier show equal gains on their respec-
diagram irFigure 2... Pretty simple, eh? tive half-cycles of conduction, this bal-
Naturally, reducing this simplicity to ance pays off in rejection of second-har-
practice always seems to involve addingnonic energy. Input trifilar transformer
T1 splits the drive signal into two out-of-
. . phase drives to Q5 and Q6. Another
The complete schematic of this trans'rnultifilarwinding (T2) combines the col-

pelvirtdflflgn |stsho]y\$.on the ﬂlmgl’agqector outputs. The third winding on T2
insert to the center ot this manual. Fleasg . g separately and has a different

AN

‘Standard' PSK31
Frequency
Setting the carrier on the upper
slope yields better rejection of

alternate-sideband energy. a few components.
Fc

-20dB
(RF output for 1500 Hz tone
from sound card)
3580.5

104 . , . . | . \ F(hIAHz) refer to it for -the following d.|scu55|on.. turns count. It's set for a collector imped-
3.578 3579 3.580 3581 3582 3583 Let’'s start with the transmitter. Audio ance of 12 ohms- in theory, up to 6W
3579545 (W1AW) from a computer’'s soundcard outputshould be available from this stage. In
(marked crystal freq.)
Figure 1: Receiver passband response
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practice, though, IR drop through R13/end selectivity for the receiver. Q9 is a
13A and saturation effects on Q5 and Q@reamplifier stage, providing 10 dB of
limit this to something a bit less. gain. Aside from the gain feature, its other

As a result of the balance provided by th&Urpose is as a flat 1'5K ,O,hm source
push-pull configuration and the improve-for the crystal filter. The initial design
ment in 2nd harmonic performance, thdacked this stage and the filter passbar_ld
output harmonic filtering can be consid-Vas poorly-behaved. Y4-Y6 and associ-

erably simpler. In this design, it's a single2ted capacitors provide the passband se-

section! Thanks to the 15-20 dB of 2nd€CtiVity charted earlier. Mixer U2 con-
harmonic suppression inherent the pusqvbi?_s g]siﬁfliférzlétgﬁoﬁdf%;,aghfredtas
pull configuration, the minimum har- R23p24 and Q7 provide ffmutingyfune
monic rejection for this design is 8B- "7 i
compliant with current FCC regulations.FIon to pre\(ent feedback problems i
ing transmit- this is described in more
Components C13,D3-D4, and L3 are etajl in the June 2000 issue@8T.

T-R switch and provide a measure of front
Comparator U4 and related components

provide T-R sequencing. This logic turns
PNP switch Q8 on to provide transmitter
bias.

A prototype Warbler mounted in an LMB-139 enclosure ... perfect fit!
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Kit Assembly

Refer to the full-page Board Layout dia-ettering on the IC reads “upright”, the
gram provided on the sheet the the centehip is in the same orientation as shown
of this manual. Components are installe¢h the Board Layout diagram. Then, pin
on the silkscreened side of the board. 1 isin the lower left corner of the device.
TOOLS This part may be held gently in place with
You'll need te following tools: a pair of tweez‘?rs and taCkeq 9'°W” by
- soldering iron ... ~25W one lead. Once in place,_ remaining leads
- 60/40 solder, small dia may be soldered. A sparing hand with the
_ Diagonal cutters solder i.s recommended, bqt solder bridges
- Needle-nose pliers may still be dlfflCu!t to av0|q because of
- Small slot screwdriver the close pin spacings. If this occurs, use

- Wire-strippers (recommended) EOIS\?FW'CI;.IO clealléarjy solder bridges
- Tweezers (recommended) etween adjacen pins.

TEST EQUIPMENT 3) Qiand Q7 (2N7000) are static-sensi-
- Multimeter tive. Handle this part as little as possible,
LET'S BEGIN! and if possible, ground yourself when

Install only 3-4 components at a time be'—nSta”mg this device.

fore soldering. Doing so makes it easie4) Diode D6 (near J4) is bent for “up-

to check progress as you go, and reducgght” installation on the board. Installa-

the chances of leaving some componetjon polarity is as shown below. Be sure

connections unsoldered. to note the orientation of the silkscreened
) circle on the board and install the diode

1) Open the main component bag SUPpody over this hole. The cathode

plied with the kit and verify its contents (handed) end of the diode is oriented at

against the Parts List on the next pagehe top. The remaining diodes are in-

Ensure that you have all parts by puttingalled ‘lying down’- match the banded

a check mark next to each line once veriend to that shown on the silkscreen.

fied. Let us know if you are missing any-

thing. Components are described by their Component

reference designators (C1, R3, Y1, etc., Silkscreen

as shown on the Board Layout diagram

and Schematic), their values, and when-

ever possibleby some distinguishing char-

acteristic like size, color, physical mark-

ing. There may some discrepancies in

these descriptions due to alternate parts

supplied by the vendors, but they should

be generally okay and useful in identifi-

cation.

<>
2) Ther_e are two serface mount ICs for banded end
this project. When installing, be sure to is cathode

match the orientation of the device to that
shown on the pictorial drawing. When theyjgde-Schematic

Installation- Pictorial
PSK-80 “Warbler” TechnicalManual- rev C 5



PSK-80 “NJ Warbler” PARTS LIST
trim cap - round, red insert
disk cap - “33”

.. disk cap - “47”
disk cap - “68”
disk cap - “101J”
disk cap - “151”
disk cap - “331"
C11,C12 i 1000 pF......... mono cap - “102J”, blue or yellow
C9,C14,C19,C101-1086,
C108-C110,C112................. OLluF...... disk cap - “103”
C20 i .022 uF.......... mono.cap - “223" yellow
C21,C107 mono. cap - “104” yellow
C1,C2,C23.C24 ....cccevvee TuF............ electrolytic cap - blue

............. electrolytic cap - blue
. 7.5V zener diode
1N4148 ......... diode

1N4001 ......... diode
.. audio jack...... 3.5mm
RS-232 conn . 9 pin D-style
J4 o coaxial pwr... 2.1mm connector
antenna jack
molded RF Choke: blu-gry-gld-sivr
23 turns #26 on the red core
.. 22uH .. molded RF Choke: red-red-blk-gld
2N4401 ......... NPN transistor
Q5,Q6 oo 2SC2166C .... NPN power transistor
.. 2N7000 ......... MOSFET transistor
2N3906 ......... PNP transistor

............ resistor: brown-black-gold
.. resistor: brown-black-black
resistor: green-brown-black
........ resistor: brown-black-brown
resistor: brown-green-brown
220 ohm........ resistor: red-red-brown
470 ohm ........ resistor: yellow-violet-brown
resistor: brown-black-red
resistor: brown-green-red
.............. resistor: red-red-red

R9,R19,R30,R32 ......cevvrienn 47K i resistor: yellow-violet-red
R1,R22,R24,R25,
R27,R29 ... resistor: brown-black-orange

R26,R28 .... resistor: red-red-orange
resistor: yellow-violet-orange
resistor: orange-orange-yellow
.. DIP socket .... 8-pin
FT-50-43 ....... black toroid cores (see text)
UL U2 .o SA612AD ...... SMT mixer
.. MC1458 ........ dual amp, DIP
........... comparator, DIP

................. telephone wire
power cord (and mating coaxial plug)
#26 magnet wire
3.579 MHz .... crystal, series-resonant
.. heatsinks ...... incl. 4-40 nut + screw
Printed-circuit board
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5) When installing the crystals on the8) T2 has a primary winding and sepa-
board, space these components slighate secondary winding. The secondary
(~0.5 mm) above the board to precludeshould first be wound usin8 turns of
shorts between the crystal cases and boamikgnet wire distributed uniformly around
traces. This is best accomplished by sothe circumference of a dark grey core
dering the crystals in place and then rekbmportant: each time the wire goes
heating individual connections and pull-through the toroid center hole it counts
ing the crystal gently to pull it slightly as a turn. Be sure that the turns do not
away from the board. cross over one another.

6) The monolithic capacitors used at C11'he primary is wound next using two 4"
and C12 are somewhat fragile. Use ca€ngths of distinctly-colored wire from
tion when adjusting the lead spacing tdhe 4-conductor cable. The two wires are

match the hole locations on the PC boardPifilar wound”, or wound together fo#

Hold each capacitor body firmly betweentU"n SOver the magnet wire secondary al-

thumb and forefinger when spreading thé€ady on the core. When complete, strip
leads apart. the leads and install T2 as shown on the

pictorial drawingNote: It's important to
7) T1is wound using three 4" lengths ofensure that the magnet wire leads are
wire (leave insulation on) removed fromthoroughly stripped- these wire ends
the 4-conductor cable suppligébur (4) should be scraped gently using a hobby
turns of these three wires are wound ‘flat’knife or other sharp blade. Unless ad-
on a dark grey core, with no wire crossequately stripped, this magnet wire will
ing over its neighbors. not accept solder properly, and a cold
dsolder joint will result.The magnet wire

Example: Assuming red, yellow and> ™~ .
P d y inding connects to the ouput harmonic

green wires are used, if ‘red’ leads in thé{Y - X
direction you're winding the core, ‘red’ !Iter and should be installed in the
will lead all the way around the core.”ghtmOSt pair of T2 holes. Refer to the
Once these windings are prepared, trir;l—2 diagrams below:

the excess lead length to 1/2" (1.2 cm) Wind B turres rsgrset wine and space auwanty
maximum and remove the insulation from

the protuding leads. (It may be helpful to

cut the lead lengths at an angle to ease

installation, since only one lead-pair at a

time then needs to be inserted into the

board. )

Install T1 as shown below. ) Add tao wines, forrm 4 \unre: biflar

) Trien excess bead hength, separale, dnip and install,
Magnat wira lnack irstall maarest tnboard edga
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11) Make output filter inductor L2 by
winding 23 turns of the #26 magnet wire

9) Before installing Q5 and Q6 mountaround the red T37-2 toroid core. Use the
' illustration above for guidance. Clip ex-

the two heat sinks to them using the SUPCess length from the ends, strip the enamel

p||ed.4-40 SCrews and nqts. Install th(:‘from the ends with a sharp hobby knife,
transistors into the recess in the heat S'n!afnd solder in place on the board
so that the heatsink fins ‘cradle’ the tran- P '
sistor. 12) A length of power cord is supplied

10) Install final amplifier transistors Q5 " tthe kl:h "’t‘:?ng with a coaxwtll plug ttr?

and Q6 last. Observe the installation ori-g]a edW' ne plovyer connector on the
entation as shown on the pictorial draw- oard. Noting polarity (center pin s posi-
ing. These parts are quite large and iftive), wire this cable and plug to connect

installed early, will make it more diffi- with your favorite 12-15V power source.

cult to install nearby components. Thelsv is preferred for maximum power

transistor leads also prone to fatigue ifOUtpUt'
bent too many times during construction.

COMPUTER '‘Warbler' Board
Soundcard
Interface 1 1
MICR. IN '‘AF OUT'
Cable LINE or SPKR 1 L4 [
connections out
between E— 2 33| 'SERIAL PORT'
the
Warbler SERIAL PORT 34 | PWR
and
computer J5 | 'ANT.
CABLE DESCRIPTION:
1 ) 3.5mm stereo (3-cond) to 3.5mm stereo (3-cond)
Radio Shack # 42-2387
(2 required)
2 ) DB-9 (Serial port) Female to DB-9 male Cable
Radio Shack # 26-117
or Jameco (800-831-4242) #25700
8 PSK-80 “Warbler” Technical Manual -rev C

Hookup and Alignment Windows Task Bar speaker icon.). Set

As illustrated at the bottom of the previ-the level with this control to yield blue-
ous page, the Warbler connects to youP-yellow ‘speckles’ onthe screen. This
computer’s rear panel using the follow-should yield a band covering about one-

ing connectors: third of the screen width when properly
. adjusted.

J1: to Soundcard “Microphone” / 3.5mm J_

stereo Adjustment

There’s only one adjustment on the trans-

J2: to Soundcard “Line Out”  / 3'5mmceiver board itself- trimmer cap C3! The

stereo ARRL was kind enough to furnish us a
J3: to Serial port (9-pin D) / 9-pincalibration marker to adjust these rigs.
male/female Between the hours of 4-6 and 7-9 PM
Setup Eastern (local time), W1AW is transmit-

Download DigiPan if you don't already N9 on 3581.5 Khz. You should have
have it. This free software is best accessdifle trouble spotting their CW transmis-

through <http://psk31.com> and by fol-SIONS on-screen, and C3 is simply ad-
lowing the links to ‘software’. After justed with a jeweler’s screwdriver (Ra-

opening the application, initialize the fre-dio Shack- $1.99) until W1AW is lined

quency display to ‘3582000, and select/P under the 3581.5 tickmark on the
‘LSB’, which places 3582 khz on the rightPigiPan frequency display.

edge of the display. Connect an antenndote: If you're close enough to W1AW
and DC power (12-15V) to J5 and J4that their signal causes spurious traces on
Adjust the Soundcard microphone sensithe display, and reducing the microphone
tivity control (you'll need to look under sensitivity to cure this effect causes
‘Options’ after double-clicking on your

oy HHIE - [l

e [l ek o e Deigee Hel

r-||r.n|r.u:||nu| n_~|n.u||'u|s...| T 1.-|.-_-|.u.|

[t fommey Hos: [T o | smjm.m] unj

ter messl EIU [am SHINEY LE MHIG E

ih wan mre fire .. HH1G de WIIHEy | jusi poe crenkcd indhe low ool aed i

b il T o | ) i £ i i i j
[

lig, The real isick, thouagh, s el Py sdiugicd She BP0 se dhei WA ies cere-bead beri That wey, fhe a)
eoetu i pidpas b aradter g sl thes 00 He by beon & i ks g teeim diosss, vimi i gl Wy Beiir
aing tham s, shheiigh i dose Balp hooe e bandn g i Aol] Ovd ol Bio bonalis sl s 500 g gz,

Do T T Tam WAIRACY DE HHIGE :I

. b, pran A -H PO (5a" AFT [Me [Srap VT3 H (M- CIZEGD BPIE CACDEN MOV PW

Figure x;: W1AW provides convenient calibration!
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PSK31 signals to disappear into the mudDigiPan’s creator Skip, KH6TY/4. He's

a different approach is needed. In thisn a condo in SC and his antenna is up
case, set the DigiPan start frequency tonly 25" maximum -- one side of it runs
‘3581500’ and adjust C3 so that W1AWthrough the attic, the other end slopes
is zero-beat at the right extreme of thelown to the ground at the far end. An-
display. This takes advantage of the lowother SC station reports a considerably
frequency rolloff characteristics of the better copy with a better antenna setup.
receiver to knock their signal down toFor QSOs over shorter paths the situa-
manageable levels. | live about 2 milegion improves considerably. A ragchew
from W1AW and they’revery strong with a VE2 about 250-300 miles away
here. Once this adjustment is performedyielded 95% or better copy at both ends.
though, | can copy PSK31 signals with-

out interference
FURTHER INFORMATION

Trgnsmit ‘adjus,tment: . If you have any questions concerning
Click on ‘Tune’ on the DigiPan menu- ;- psK-g80 Warbler Kit, please check

this sets the transceive into transmit mod e NJQRP website page maintained for
at 100% duty cycle. Click on the speakelihe Warbler. It's located at http://
icon and advance the volume slider unti njqrp.org/warbler/. Useful tips &

output power (viewed on a watt meter)techniques are also collected on the Kit

no longer increases. Back it off slightly Notes web page at http://www.njqrp.org/
until power output begins to decrease- thiﬁ/arbler/kitnotes.html.

setting assures linear operation. (If you
don’t have a watt meter, a 50-ohm resisY 0U May also contact:
tive load and peak detector circuit will ~ George Heron, N2APB

accomplish the same job effectively. ) 2419 Feather Mae Court
Forest Hill, MD 21050

Operation: email: n2apb@amsat.org

Clicking your computer’s mouse cursor )

over the typical “railroad track” PSK31 The NJQRP wishes to thank Dave
should cause text to begin appearing if#e€nson, NN1G, for his gracious supply
DigiPan’s upper text window. Clicking ©f the PSK-80 Warbler design to the
on ‘TX’ in the DigiPan menu puts you in NJQRP. With it we're able to proliferate
‘transmit’ mode, and your typed text in this simple-yet-effective means of getting
the lower window is streamed out on the?t0 PSK throughout a wide Amateur

air. Radio community. Simultaneously, the
) NJQRP is able to leverage the small prof-
Results: its from its kitting efforts back into QRP

Success with 80M PSK31 is considerabl){)y hosting its annual QRP forum called
influenced by antenna performance.Atlanticon'

NN1G's present 80M antenna is a hast-

ily-erected dipole up only 12-13 feet atNN1G may be contacted at:

the center, and he’s routinely able towork  Dave Benson, NN1G
Small Wonder Labs

80 East Robbins Ave

Newington, CT 06111

email: dave@smallwonderlabs.com
http://www.smallwonderlabs.com
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I1ps & lechniques for
Building & Operating your Warbler

GETTING FULL POWER FROM LINE input! ... de Alan Kaul, W6RCL,
YOUR WARBLER LaCanada, CA wércl@amsat.org , http:/

Some folks have reported difficulty in /home.att.net/~alan.kaul/index.Htm
getting full power out from their War- |\ipPROVE WARBLER “IMD” WITH
blers. To that end the designer DavepoT ON AUDIO INPUT

NN1G, has suggested changing C10 fronne evening during a round table | asked
220 pf to 330 pf. This has helped someyera] stations to check my IMD. | was
get 3-4 watts PEP on a 13.8 V power SUjismayed to find it was only -15 dB. This
ply as opposed to 2 W before the changgaq to be fixed. | discovered that the
Here’s the word from Dave: “The NJQRP\wyindows 98 “volume” control setting
club has already incorporated this changgnanged in rather coarse steps, not lin-
into the upcoming run of Warbler kits. If early. | was already down to the lowest
you already have a Warbler, there's ngyossible step that produced output but
reason to make this change unless you'sgas still overdriving the sound card. The
getting inadequate power output from the;re was to break the PC board trace be-
rig. If you're already getting rated poweryyeen J2 and the junction of capacitors
out, this change will not yield more out-c1 and C101 and insert a 100k ohm pot.
put from the rig.” For what it's worth I've - pyio from the sound card is fed to the
built two of them, a beta and a producytside pins of the pot (from J2) and the
tion version and both have produced fulkenter (slider) connects to C1 and C101.
power with the proper power supply volt-Now with the Win98 volume control set
age. Individual mileage may vary dependy, mig scale | can adjust the audio drive
ing on component tolerances. de Joe from zero to four watts output with
E., N2CX, email: n2cx@voicenet.com DigiPan in Tune mode. | adjust the pot

BEING AN SWL WHILE WAITING tothe point where the rf output just stops
FOR THE WARBLER TO ARRIVE increasing and then back down slightly.

D . _ | am happy to report that my IMD has
| can’t wait till the 2nd shipment of War gone from - 15 dB to -24 dB. de Bil

blers departs NJ! I've sent my money —
but | have the fever now!! | was so des_Jones, KD7S, kd7s@psnw.com
perate after reading all the posts frorMORE MOUNTING DETAILS FOR

Doug, Bill, et. al., that | actually went to PSK-80 IN LMB-139 ENCLOSURE

Radio Shack and purchased a stereo-ming yo yse the 1/2" datum shown on the
to stereo-mini patchcord so I could listenyiagram for the audio jacks to the inside
to PSK! The DIgIPan freeware is fantasbottom of the enclosure “ﬂoor", and mea-
tic!!! Even if you don’t have a Warbler, g e your Warbler, you'll note that a 5/

or any other way to transmit PSK, YOU16" standoff would be needed. That is,
OWE IT TO YOURSELF TO LISTEN pyt the 1/2" mark of a scale at the center

IN ON THE PSK QSO'S!! The software f gne of the audio jacks and you'll see

is free (look for the links on http:// that the length of the scale protruding
www.psk31.com) and if you have a pejow the board is the length of the stand-
computer with soundcard in the shack, ibff you would use with the panel dimen-

is as simple as RCVR Audio outputsions shown. I think | used a 1" long 4-
(headphone jack) - patch to - soundcard
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40 screw in each corner of the board, indown, the screen was still mostly yellow
serted from the bottom of the chassis anih the received spectrum area. So, after
secured with a 4-40 nut to the chassidaking a look at the schematic, | changed
Then | put another 4-40 nut onto eaclR23 to a much higher value. After a
screw and ran it done tight against theouple of experimental tries, | settled on
first. I then carefully angled the board56K as a new value. With this value, the
connectors into the panel cutouts an@udio level to the mic input now gives
slipped the board onto the 1" screws. Fithe proper amount of display adjustment,
nally | secured the board with another 4from almost totally blue to pretty heavily
40 nut on each screw. So as it turns ougellow speckled. So, if your waterfall dis-
two 4-40 nuts were about 5/16" high. play is mostly or all yellow in the received
de George N2APB, n2apb@amsat.org spectrum and your volume control won't

FERRITE CHOKE ON AUDIO take it to the level you want, try chang-
CABLES CURES STRAY RF ing R23 to a higher value. de Wayne
INTERFERENCE NB6M, NB6M@aol.com

If I moved the cables going from theQ1l & Q7 PACKAGING AND

sound card to the Warbler, | found thatMOUNTING

the output power would change slightly.When the Warbler manual was done, the
| put a ferrite choke on the cables and thEETs were packaged in the familiar TO92
problem disappeared. Note that my anstyle package which has a pronounced
tenna is a roof mounted vertical and onéD” cross-section. The manual and

of the 80 meter radials passes directly ovearinted circuit board component marking

the ceiling of my shack. Itis no more tharwas for that device. However mid-way

three or four feet away. And the Warblerthrough the kitting we had to make a

is sitting naked (no cabinet) on top of thequick turnaround order for 2N7000 de-

desk. ... de Bill Jones, KD7S, vices and we got them from a different
kd7s@psnw.com distributor, what we got was in a differ-
CHECK OUT eHAM FOR PSK-80 ent case type. So, if your Q1 and Q7
BUILDER REPORTS (2N7000 transistors) have the familiar

Post your own reviews, or see those (fronounced “D” cross-section packages
others PSK-80 builders on eHAM at http:/©!low the manual and pc board mark-

/www.eham.net/reviews/detail/113e.  'M9S: (This package style is the same as
.1, the 2N4401's used at Q2, Q3, Q4 and

Ken N9VV, n9vv@arrl.net http:// X . .

home.uchicago.@epdu/~khop§er/Q9') Thatis, the flat side of the transistor

k80pbroiect. html with printed identification matches the
pskeuproject-ntm flat side outline on the board and the

LOWERING WARBLER AUDIO rounded side matches the rounded out-
OUTPUT ON C?MPEJTERS line on the silk screening. But if the
HAVING ONLY “MIC” INPUT 2N7000's you got have a flatter package

Because of the fact that | am using &ith slightly beveled edges on one side,
Toshiba 2595CDT Laptop for PSK-31yoy mount it basically the same way so
with the “Warbler”, and the laptop doesih;t the flatter side faces the flat side of
not have an audio “Line” input, only athe poard marking, and the side with the
“Mic” input, the receiver audio from the peyeled edges faces the rounded edge of
Warbler was much too high for the laptopshe poard marking. On this “alternate”
making the entire received spectrunytyje transistor package, the printing is
bright yellow. Even with the laptop’s re- o the more rounded side while on the
corder mic volume turned all the way
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“original” style it is on the flat side. some of the results at http://
STANDARD FOR RS-232 CON- www.njgrp.org/mbrproj/enclosures.html
NECTOR ON PSK-xx BOARDS Tom Jennings, KV2X tells us that you

I'm happy (so far) to report that effectivecan order the _LMB enclosure directly
with all new PSK-series shipments, thefrom LMBh(http.//vr\llww_.Irll?(bheeger.comlll
transceiver will use the female DB-9 conprOdUCts' tm). John Sielke, W2AGN tells

nector to allow use of the ubiquitous seYS the LMB 139 box is Mouser Part #

rial-port extender (male-to-female) cable >37-139-P @ $7.36. Itis 5.5 x 3 x 1.25.

This is *not* merely a matter of supply- LMB hag another k_)ox, just the same size,
ing the other connector flavor- the twoPUt fancier and with dark blue top and
genders are physically ‘mirror-imaged’ 19Nt blue panel (their “Crown Royal” se-

and they are not interchangeable on thi€S), Which is PN 537-CR-531 for $8.91.
printed-circuit board. I'm awaiting a ship- N\N1G reminds us that many other en-

ment of boards which incorporates aplosures will also work, so check out the
change in this regard. Jameco (http://www.jameco.com),

Along the way, I'd heard from several Mouser (http://www.mouser.com) and

people who threw away the connector P191-Key (hitp://www.digi-key.com)
provided and specified and installed on&!teS!--- d& George, N2APB

which matched the picture in QST. BadRUNNING THE PSK-xx BOARDS
move- that picture made a QST deadlin&/ITH A MAC?

with only hours to spare, and once | acA number of QRPers have written to ask
tually applied power, quickly discoveredif there’'s a software program for the
that there was little Transmit Joy! Macintosh equivalent to Digipan on the
Anyhow, there’s nothing to ‘vote’ on. PC that controls the PSK-xx boards. Well
Both the PSK-series and the Warbler wilthere is! Check out Multimode at http://
now use the female board-mounted conwvww.kender.es/~edu/psk31.html There
nector. If you've already got a PSK-20is also a neat new one for Linux by a
and want to switch back and forth to aGerman, but the link eludes me at the
Warbler or a PSK-40 <g>, a ‘gender-moment.... de Skip KH6TY/4

pende_r’ plug (straight? not null modem)WDgEYB RUNNING A WARBLER

is available from Radio Shack, JamecoGROUP BUILDING PROJECT

etc ... de Dave, NN1G | have slapped on some of the things |
FINDING THE LMB-139 ENCLO- have said about a group building project
SURE of PSK-80’s for West Central Indiana and
In the Tech Manual, and during my PSKEast Central Illinois at http://
talk at Pacificon, we showed a nice andbutler.qrp.com/~wd9eyb/psk80/
conveniently-sized Warbler enclosurerantings.html ... Jim, WD9EYB,
called the LMB-139. There’s really noth-wd9eyb@butler.qrp.com

ing special about this aluminum cIamsheIkD7S STARTS “WESTERN

design from LMB — one could use jUStWARBLIERS” NET - SUNDAYS
about any handy enclosure in the junk bo’?PM PST

(or ever|1| make a ’_\U_ Homebrew PCB €Npye always wanted to coin a new word
closure!!) — but it just turned out thatOr phrase, so here goe¥varblier

the LMB-139 fits snugly around the PSK'(warbeI-ear)n 1.0ne who operates PSK-
80 Warbler circuit board. I've used thesey esp. with a NJ QRP Club PSK-80

enc_losurgs for several years for my QRRyaehjer transceiver2. Anyone running
projects in the shack, and you can SeBgk.31 (BPSK or QPSK) with any kind
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of transceiver, QRP or QRO. Georgamanual touches briefly on alignment
Heron sold a hundred Warbler kits atusingW1AW as a frequency marker.
Pacificon [and another 100 via mail]. |Unfortunately, some of us on the west
would guess that 50% of those kits wentoast can’t hear W1AW on 80 meters. |
to west coast QRPers who live within aused my own transceiver to align my
couple hundred miles of the bay area. [fWarbler. Here's how

you’re one of those, how about joiningl. In DigiPan, click on the “Configure”
Doug (KI6DS), Dave (AB5PC) and my- menu.

self (KD7S) in a round table chat on 802. Click on “Band.”

meters. Set up DigiPan on 80 meters &. Click the “Activate” button for 80m
3582 kHz, BPSK, LSB and a 1,500 Hzunder “Band.”

tone. Activate AFC, NET and SNAP. If 4. Under Spectrum Start” type 3582.
you chose to use Squelch, set the thresb- Under “Spectrum Options” click on
old fairly low (no more than 2-3 notchesLSB.

from the bottom). I'd like to suggest we6. Click “Okay.”

create a “Western Warbliers” round table7. Fire up your Yaecomwood, set it up
QSO party on Sunday evenings beginninépr QRP and CW operation.

at 7:00 p.m. PST. No net control, no for8. Attach a dummy load to the
mal check-ins, just a round table discusYaecomwood.

sion using PSK-31 running 5 watts or les®. Set the dial to exactly 3581.00 kHz.
from any rig (but especially the Warbler).10. Key the Yaecomwood. You should
Who's in? ... de Bill Jones - KD7S, be able to see its signal in the DigiPan
Sanger, California http://www.psnw.com/waterfall.

~kd7s/ 11. Adjust trimmer C3 on the Warbler
MONITOR PSK31 ACTIVITY ON board until tht_a _signal_is directly under
PSK-xx BOARDS WITHOUT A 3581 on the DlglPar_l display. Your War-
COMPUTER bler will now be calibrated to the accu-

| monitor the receive audio output with a'2cY ©f the frequency display on the big

small amplified speaker and can tell if''9-
there is activity on the frequency withoutClick the waterfall at about 3580.5 kHz.

using the computer... Dave Epps, From the DigiPan menu, click “Mode”

ABSPC, Fresno, CA and “Tune. With a 13.8 volt power sup-
ply you should see about3 or 4 watts out-

EASY WAY TO MOUNT CRYS- put. Your transmitter output power

TALS ELEVATED FROM PCB should drop off below 3580 and

To allow for spacing between the crysahove3581 kHz. That's normal. On my

tals and the board I cut a strip of heavyy/arpler, the “sweet spot” is right at

paper (or whatever) the thickness of thesgq 5 kHz and is fairly flat 400 Hz ei-

crystal. | then cut a slot in the center ofher side... de Bill KD7S

this strip and slide it between the crystal

and the board. Solder and pull out théﬂow DO YOU HOOK ITup??

strip.... Dave Epps, ABSPC, Fresno, caOne of the questlon§ tha.t | had about my
warbler once | got it built was how to

ALIGN YOUR WARBLER WITH- hook it up to the computer and the out-

OuT W1AW side world. Bill Jones, KD7S and Paul

I've heard talk about how some PSK-8Qyjacjel, AK1P have been my PSK gurus.
Warblers that don't hear well or have lowy o, will need the following to connect

power output. One possible explanatioynq get on the air:
is that they are not aligned properly. The
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1. Power cord (NJQRP supplies the coravas a struggle. Distances seem compa-
and the plug, NICE touch) rable to what you’d work using CW.
2. BNC cord to connect to your antennaJust since | first put the Warbler proto-
If your antenna coax ends in a PL259type on the air last spring, I've watched
then you will need an adapter to connedthe PSK31 activity growing on 80M.
to the BNC connector on the Warbler. Here in the Northeast, you'll usually see
3. DB9 Male to DB9 Female cable toone or more traces on the display at night,
connect between the Warbler and the sespecially during W1AW's quiet period
rial port on your computer. (9-10 PM Eastern). I've seen as many as
4. Two shielded audio cables with stered simultaneous traces in the Warbler's 1
1/8" plugs on both ends. One connects t&hz passband. That doesn’t even begin
the Mike input of your sound card andto fill that slice of spectrum with PSK31!
the audio output of the Warbler, and thaVe've got a unique opportunity here to
other connects to the audio ouput of thémake it happen”. Don't let the fact that
computer and the audio input of the warit's 80M, as opposed to a ‘DX’ band, deter
bler. (Hope | got that right, grin). 5. you in the slightest. Many of us are run-
Digipan or similar software installed on ning short (or low) antennas and still get-
your computer. (Available from a link on ting out. Joe Everhart’s ‘Squirt’ antenna
Dave Benson's Small Wonder Labs pagés half-sized and gets out quite well- look
www.smallwonderlabs.com look underfor it in the next issue of the NJ QRP
PSK31) club’s ‘Homebrewer’ journal. From the
The antenna that | am using is a Skeltosound of Doug’s recent post, none of the
Cone up about 30 feet at the apex and &tennas in their wonderful 3-way QSO
to 10 feet at the end of the radiators. Avas a ‘killer’ skywire. This is the season
skelton cone is basically a double dipoleto begin thinking about the low bands,
Think of having 2 radiators on each sideand enthusiasm for 80M yields creativ-
of the center insulator spread apart, inity in the antenna area. This is something
stead of just 1. It is fed with ladder linewe all enjoy hearing about, whether we're
and tuned with a tuner. Works on allWarbleHeads or not, and this enthusiasm
bands. The legs are 51 feet long, and thgets us off our computers (maybe) and
feedline is about 50 feet. *on the air*.... 73- Dave, NN1G

With my setup, | am able to work both CUTTING THE REAR PANEL OF
close in and dx stations, having solid COPY,OUR ENCLOSURE

on the locals, and being able to worky o enient diagram on the next page
NW7DX from Washmgto_n and KIORO shows hole dimensions for the “rear
from Colorado. Hope this helps.. de panel” of any enclosure you might hap-
Doug KI6DS pen to put the Warbler into. As illustrated,
WHAT KIND OF DISTANCE ARE the enclosure happens to be of the LMB-
YOU 80m PSK OPS GETTING? 139 aluminum clamshell, but the dimen-
I'm using a low dipole at my Connecti- sions are really only specific to the edge
cut QTH - it's up only 12-13" at the cen-connectors of the PSK-80 board. Hence,
ter. Copy is solid out to 200+ miles, al-you can use this diagram as a template
though it varies some with conditions. My(when reproduced at actual size) for mak-
2-way with Joe, N2CX, near Philly wasing the cutouts in your own panel, or just
about 80% both ways with our Warblersuse the dimensions to map out the holes
and I've had a rock-solid QSO with a VE2needed on any panel you might want to
in Sherbrooke-about 250 miles. Best DXuse. .. de George N2APB

to date has been the Atlanta area but it
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MAKING A PANEL TEMPLATE & FIRST WARBLER-WARBLER-

USING NUT/BOLT STANDOFFS WARBLER QSO: KD7S-AB5PC-

Cut a piece of heavy paper (file folderKI6DS

stock) to the exact dimensions of the fronflthough Chuck Adams, K7QO had the
of your enclosure. Then using an inexfirst production-version Warbler contact
pensive (plastic, $1.00) calipers, or evetast week right after Pacificon, Bill Jones
a ruler, measure the positions of youKD7S and Dave Epps AB5PC had the
controls, etc. with reference to some landfirst production-version Warbler-to-War-
mark, such as the bottom right corner obler 80m PSK31 contact on October 28.
the PC board. Lay these dimensions ouAnd to top it off, Doug Hendricks, KIBDS
on your paper replica and make the holeBopped in for the first Warbler round table
with a paper punch. Then test it out, movQSO with Bill and Dave! Read more
ing the holes as necessary. When evergbout it below:

thing is right, cuta new replica and transpct 29, 2000 .. Wow, Wow, Wow!!
fer your accurate dimensions to it to makeypat a great weekend. | built my NJ QRP
a template. Then proceed as you woulgtjyy pSK80 Warbler kit yesterday, and
with a “real” template. With regard to the ook it to Sanger to get a crash course in
using nuts as a standoff. You can mak%perating PSK from Bill Jones, KD7S.
this adjustable if you run a screw (4-404g had me up and running in no time,
size, for example) up through the bottomhe|ped me install the software, showed
of the enclosure and secure it with a NUfye the cable connections, and | was off
(and possibly a lockwasher). Then threagyr home so we could make the first War-
another nut down the screw to achievgyer to Warbler production board gso. |

the desired height. Leave some spacgot home after an hour and a half drive,
between the nuts, and you can make Velijraq up the rig, and there was a gso go-

fine adjustments of the standoff heighting |t was Dave, AB5SPC and Bill, KD7S,

Then mount the board on the screws angho were both using their warblers. Darn,
secure it with a third nut.. de Richard | pissed out on a chance to make history.
Meiss, WBILPU Then | grinned, typed, break de KI6DS
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and waited for a break. | got my chance great kit this is. All the parts are there,
and jumped in. Bingo, now it was aand it is easy and fun to build. And you
threeway between KD7S, AB5PC andknow what? There are 2 surface mount
KI6DS, all using home built PSK80 War- SOIC 8 pin ICs and | didn't even think
bler transceivers and we had almost solidbout it until after it was over. Hey, | just
copy for about a 45 minute round table.installed a surfacemount part, and didn’t
So, Dave and Bill get the honors for thefVen give ita second thought while | was
first ever Warbler to Warbler gso, but 190 it!! The SMK-1 has done its job.
was part of the first ever roundtable withGeorge Heron sold 100 of these kits last
production warbler kits. Guys, this isweekend at Pacificon, so | know the y
FUN FUN FUN. Hey, it might even be are out there. Get them built guys, and
illegal it is so much fun. The round tablelet’s set 8:00 PM Pacific time as a time to
part is great. | live in Dos Palos, Davecheck the frequency for West Coast PSK
lives in Fresno 60 miles away, and Billactivity. I'll be on tomorrow night and |
lives another 20 miles or so farther souttbet Bill and Dave will be too!!

in Sanger. Bill was using a vertical, | Wasypte, you will need to buy a db9 male to
using a skelton cone up 30 feet, and Davgyg female cable and 2 stereo 1/8" plug
said his antenna was terrible, and he _d'gudio cables, but that is all you need. The
not elaborate, but did say he was domgoﬁ ware is free. Check the NJ QRP CLub
some antenna work tomorrow. web site for full details. Ordering infor-
Man, $35 is all that it costs to get on thismation for the kits is there too. Remem-

designer and the NJ QRP Club for kittingOne more comment. Dave Benson is a
a fabulous kit. The board is first class enius!...72, Doug, KI6DS

NorCal quality, as are all the parts. Whai
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~—DPSK31 & DigiPan ...
A Short Primer

Dave Benson, NN1G
(as excerpted from the Atlanticon 2000 Proceedings)

One of the most exciting new developPSK31 was developed by Peter Martinez,
ments to come down the road in amateus3PLX, and originally published in
radio recently has been the explosion iRadComin Great Britain as a 2-part se-
growth with the newer digital modes. Ofries in 1995/6. It was subsequently re-
these, the best known to the QRP conprinted in QEX. As originally imple-
munity is the PSK31 mode. mented, the PSK31 signal used a fixed
What is PSK31? tone-pair frequency and the accompany-

It's a narrow band digital communicationsi"9 receiver software featured a
mode. It takes advantage of the consid?@Towband tuning indicator. This put a
erable processing power available in youp'€MIum on tuning a receiver quite care-
home computer, and uses Digital SignafI“”y to put_the Fon_e-palrwnhln the range
Processing (DSP) techniques and so the tuning |nd|_cat0r _software. The
other sophisticated filtering. As a resultMost recent entry into this mode has been
it does a good job of recovering weak sigth® PigiPan software, and within about a
nals from the noise, and that attribute j§onth of its release has proven to domi-

what makes it attractive to our commu-nate the mode. The reasons why will be-

nity. The ‘price of admission’ is a com-COMe obvious in a moment as we review

puter with sound card and a stable SSE€ screen-captured image from the com-
transceiver. During the course of this disPUter-

cussion, I'll be referring to the Digipan The most dramatic feature in this image
software, this isfree software available [atleast in the color rendition] is the ‘wa-
for downloading from the Interrfet
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terfall’ display at the bottom of the im- touched on the rationale for (and largely
age. This display is a panoramic slice ofgainst ) the use of active error-correc-
spectrum 4 KHz wide in the 20 metertion schemes for this live QSO ‘keyboard-
band. New signals appear at the top db-keyboard’ mode. Since there’s no such
the waterfall just below the frequency tickcorrection applied, the software provides
marks and proceed downward as they gan output whenever it decodes a ‘valid’
older. character in the noise . As soon as the
In this image, there are 4 distinct ama'—DS!<31 station came on.the air, | clickgd
teur signals- this snapshot was taken earf)! IS trace and the textin the upper win-
in the day under poor conditions. Th °W'_mm‘?d'a‘e'y chapged t0 100% copy
broad trace on the right side of the Waterf-Or this fairly strong signal.

fall is a Pactor station present through th&he middle window (blank in this in-
entire time history onscreen. A secondtance) is used to type in messages being
Pactor station may also be seen startingansmitted. These can be either typed
up (top center of waterfall.) The faint lineahead and then streamed out by clicking
on the left of the waterfall is a steady carthe ‘TX’ button, or once you’re transmit-
rier, and although not evident in the reting, the software sends the contents of
production copy, is accompanied by ahis window as you type. If you're as
number of fainter 60 Hz artifacts fromskilled a typist as | am <g>, only the plen-
unintentional modulation from thattiful use of backspaces and corrections
station’s power supply. The signal we'rekeeps me ahead of the outgoing data. As
interested in, though, is the distinct tracgrou transmit, your own typing is shown
to the right of screen center; this is @he upper window- for better or worse.
PSK31_ statlor_1 calling CQ. ) The UPPET-The puttons across the top provide ac-
most dialog window on the d'SP'aY ShOWS 655 to a number of menus used to set
thg d.eCO(Eied text from this staﬂonl s trar?sdisplay options and also to access vari-
mission- it appears onscreen as it's being ;< \windows functions such as “Save”,
decoded. “ Edit” and so on. The “Call” and
You'll note a small black diamond cen-“Name” boxes are used to store personal
tered over this signal’s waterfall trace.information on the station you're talking
This symbol is placed by ‘pointing andto, and when you click on the “BTU”
clicking’ with the computer mouse. If (‘Back to you’ button, it incorporates that
you tire of reading the mail with one sig-information into your transmission as you
nal, click on the next one and ‘you’return it over.

there’. There’s no need to touch any tUNg 0w does the mode work?

ing adjustments, as the frequency seleg,ngmjtted signals use a pair of tones
tion is done in the software. This point- hich are separated by 31.25 Hz. Be-
and-click feature obviously represents ause of the modulation method and re-
significant advantage over nalrlr(_)V"'t)""r‘%uirements for the hardware, nearly all
tuning indicators, and is now being usedy¢ 1o energy in a PSK31 transmission is
for other narrowband digital modes asy, o1y these two tones. As a result, this
welF. mode is very spectrum-efficient. In
As you can see from the upper dialogheory, anyway, you could fit about 80
window, the early copy for this sessionPSK31 QSOs into the space occupied by
is ‘gibberish’ resulting from the asingle SSB voice transmission! A spec-
software’s best efforts to make sense dfum display for this mode is shown be-
the noise it's receiving. Peter Martinezlow, this is a “clean” signal. In actual
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two or more sequential zeroes. When
J there’s no data being sent but the trans-
mitter is on, it's sending zeros continu-
ously so the waveforms resemble that of
the first picture above. Each character
- in the alphabet contains primarily ‘ones’-
never is a ‘zero’ seen for more than one
bit time within a character. The charac-
practice, non-linearities in the transmit-ier set encompasses all 128 ASCII char-
ter chain will degrade this signal quality ycters- alphanumerics, punctuation and
somewhat. control codes- that last one a crucial ad-
In the time domain, the signals closelyvantage for the average typist. I've grown
resemble the classic two-tone SSB tedo love my ‘backspace’ key!
waveforms, as you might expect from thGReceiving PSK31 Signals
spectrum plot above, The recovery software employs a rather
clever scheme to ensure good freedom
from data corruption by noise, and this is
one of the features of PSK31 which
makes it attractive to our QRP commu-
nity. In addition to the narrowband DSP
filtering which is centered over the tone-
frequency pair, there’s a special-purpose
algorithm at work as well. This is a so-
called Viterbi decoder, and it consists of
The above picture shows a stream of logi@2 parallel functions. Each of these func-
‘zeroes'. If you'll observe closely, each tions is examining the DSP output over
waveform envelope has an oppositéhe last 5 bit times and ‘scoring’ the cor-
‘sense’- starting positive or negative-go-relation between its own code (00000
ing in polarity. A logic ‘0’ is defined by through 11111). In a sliding-window
a phase-change at the bit period. fashion - at each bit time- the sixteen
) s . codes with the best correlation scores are
The figure below shows a logic ‘1. This :
. . kept and the next 32 parallel functions
|shmechan|zded by the absfencetcr)]f af_pha%VeI” include the 16 ‘winners’ plus the two
change, and as you see from the Igured:hildren’, i.e.,a‘'l ora‘0 atthe new-

the envelope IS _brlefly asteady carrier forest bit time. This processing means that
an extra bit period.

there’s a 5 bit-time delay or ‘pipeline’
before received data starts trickling out
of the decoder.

This correlation process may be extended
in time up to the point where the evalua-
tion delay becomes objectionable to the
user- somewhere around one second or

The character set devised by Petet”

Martinez is called Varicode, and like This sounds like a fair amount of process-
Morse code, uses shorter code sequencilg is involved, and indeed itis. There’s
for the most commonly-used letters. Theothing to prevent the homebrewer from
space between characters is formed biackling this rather interesting topic at a
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variety of levels of sophistication. Somevolume slider (in the Windows lower
of the more recent mult-mode controllerdray) sets the output level to adjust trans-
include PSK31 modem functions in DSPmit output power.

and this is a ‘Cadillac’ approach. At theNeedIess to say, with no adjustments on

other end of the spectrum, | know there's o yansceiver itself, this lends itself to

at least one gentleman using a PIC to d%’ome pretty neat ‘remote’ applications

modulate PSK31 data. Without knOW'Iike telephone or cross band HT control.

ing how robust his algorithm is, that iS.there are now a number of Internet-ac-
how sophisticated the correlation Processassible amateur transceivers- if they're

is, it'd be tough to predict how well this not doing anything else at the moment
approach would work for all but the stron~ ;.3 steer them to the PSK ‘watering
gest incoming signals. holes’ and monitor the goings-on from

Operating adjustments: “Look, ma- anywhere. Just the thing for those busi-
no hands” ness trips with a laptop but no rig!

At present and for the foreseeable neaiHardware requirements

future, PSK31 activity is clustered withinComputer: The requirements for the
a narrow band of frequencies on eachomputer portion of the systesme pretty
band. This means that aside from dialingimply stated: Windows 95, 75 MHz
in a particular transceiver frequencyPentium (or equivalent) or faster, sound
there’s nothing to be done with the transeard and Serial port.

ceiver hardware after that. All operatingrnqceiver: This is worthy of a little
adjustments from there on out are handlerr:'i‘ore attention, since many of us will be
by the computer sound card interface

he f low il he Wi mterested in the homebrewing or kit-com-
Thefigure be_OW' ustrates t eW'ndc_’WSpatibility aspects of this mode. PSK31
sound card dialog box used to set Micro

uses SSB rather than the simpler (Class-

phone Gain. This actually refers to thesy gesigns used for CW for the transmit-
Microphone input to the sound card, SQer design.

it's functionally the transceiver's receiver _ )
gain control. The sound card’s mastefirst and foremost, if you have a synthe-

PSK-80 “Warbler” TechnicalManual- rev C 21



sized SSB rig - a “Yaecomwood’ , high- Linearity:

end Ten-Tec, Index Labs QRP+, elC. ¢ nossible to transmit- and decode- sig-

you're all set. The phase-locked commer;, 5 s \yhich have been amplified and dis-

ci_e_ll rigs provide suﬁicient_frequency sta-(orted to the point of being 100% duty-
bility for PSK31. In the kit domain, t_he cycle transmissions. Besides being
K2 offered by Elecraft (Wayne Burdick tougher on your finals, it's not in accor-

and Eric Swartz), with its SSB adapteryance with good amateur practice. In this
fits the bill nicely. I'll also touch on my special case, the signal becomes FSK and
work in this area later in this diSCUSSiO”sprouts considerable extra sideband con-
tent. One of the very nice features of the
panoramic display environment is that all

) transmitted signals are on-screen for all
As a narrowband mode, PSK31 is prettys see, Set your SSB drive level too high
intolerant of drift. With the "AFC’ fea- and you may rest assured that you'll hear
ture in PSK31 decoding software en-apoyt itl- overmodulation is easily seen
gaged, it'll retain good copy on strongon the waterfall display. As a rule of
signals for drifts of up to 0.5 Hz/ second thymp, the S-order intermod products
This means, though, that for successfulhqoyid be down at least 27 dB, this is

QRP operation you want good stability.roughly comparable to a decent SSB
This requirement may be filled either bysignal’s distortion figure.
a synthesized rig or by the use of crystal

control. The full band -coverage analogd You're building a rig for PSK31 from

VFO rigs are likely problematic in this scratch, several other considerations come
regard. into play-

| had considered the ‘Huff-and-Puff fre- At leastin the software implementations
quency-stabilization as an adjunct to m))’ve seen, the sound ca_rd settings are not
‘stock’ White Mountain SSB series. Al- accessible and re-configurable between
though this type of scheme is capable of’€ ‘transmit’ and ‘receive’ intervals.
the necessary long-term frequency stabil.]—hIS means that the receiver output, for
ity for PSK3L, there's a catch- the ‘Huff- InStance, is always being applied as a

n-Puff schemes are prone to ‘limit-cycle’ sound card input (along with the desired

(frequency cycling) behavor as theytwo-tone output) during transmit. This

dither between several pseudo-locl(aises the specter of unwanted feedback
points. Although this behavior may paths, and indeed, without the proper care
sound fine to the ear for SSB and evef@ken, the transmitted waveform ends up
CW applications, it exceeds the drift-ratedistorted by the unwanted receiver-wrap-
limit | mentioned earlier. It's possible arpund pth._ Slmllar_ly, unlgss the trans-
to filter the error voltage very heavily (in Mitter chain is effectively disabled dur-
effect making the loop response as slu ing receive, the unwanted modulation will
gish as cold molasses) but that in tur e clearly audible in the receiver, giving
affects cold-start lock time. This approac |seht0 the saﬁrcne .S'O” Of.d'Stc}rt'ﬁns' In
is not for the faint-of-heart homebrewer. 9‘ cases, e gctlve mutln_g(_) the trans-
The Ten-Tec Scout uses this scheme. arigitter and receiver paths eliminates these
although I know it's being used to receive'€edback paths.

PSK31, | haven't heard yet how it stacksTransmit-Receive Switching

up with the more demanding ‘transmit’ A means of switching a rig between trans-
application. mit and receive is needed, and several

Technical Considerations:
Frequency stability:
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approaches are practical. For an approadions to that design to put it on the 20M
with the minimum number of cables be-PSK31 frequencies using crystal control
tween the rig and computer, a VOX (aufor high stability. Best of all, the crystals
dio-derived) switching scheme seems afare all standard microprocessor types!

tractive. On the ‘plus’ side, the outgoingWhen this became a ‘real project’, as op-

audio to the transmitter is pretty well de-posed to a marathon e-mail correspon-

fined in terms of its wave shape. Severggnce | re-laid out the WM-series with a

Eractlcal cDonS|deLat|ons soon én/trfUdgnumber of changes, largely for reasons
owever. Due to the wraparound / feeda iy hroved ease of construction. This

back situation mentioned earlier, the auz o provided the opportunity to incor-

dio out of the sound card is never really,, a0 the necessary I/0 connectors onto
shut off. Further, with some of the Win-y,o b hoard itself. These connectors
dows functions liable to make noise§y 40 with standard computer interface

when the operator performs a mousesapes (3 5mm stereo and serial port/DB-

click, th_ere’sapc_ntential for_triggering the ), available through electronics retail
transmitter at unintended times. Users of yats  |nterested readers may request

several different PSK31 software paCk'copies of that project's schematic from

ages have reported this behavior and ha\fﬁe (business-sized SASE for mail inquir-
largely shelved the VOX approach.ies please).

There’s one other factor in this discus-

sion- remember the ‘CD volume” adjust- Onward and, er, Upward "~ A sitill-
ment? The computer soundcard probabl§impler PSK31 rig

finds use for other applications. Rememt ast year, | had some remarks about the
bering to turn off the rig power before‘rock-bottom’ approach to getting on the
exiting the software application is necesair, in that case with some relatively
sary in this case. This ensures that you'réimple ideas for 50 MHz. I'd like to con-
not treating other band users to your fatinue in that vein, and in the case of
vorite music or video game sound effectsPSK31, there appears to be a very

A more secure method in involves the usgtraightforward way to put a low-parts
of one of the RS-232 signals present oROUNt fransceiver on the air successfully.

your computer’s Serial port connectorThe result of this simplified PSK31 trans-
While this increases the number of coneeiver is my design of the PSK-80 trans-

nections between rig and computer, iteiver ... or the “Warbler” as the NJQRP
adds some ‘piece of mind’. The currentlyyuys like to call it!

available software packages use eitheAS | hobe vou can sense from the tone of
DTR (Data Terminal Ready) or RTS (Re-,, . pey ) . .
uest to Send) to signal the transceiver t%"s material, I've really enjoyed getting
go the T/R switchina. When connecte nto PSK31. | hope also that some of my
switening. ) enthusiasm is contagious! The PSK31

to the PTT line of most transceivers, thesé -
- . 7 mode really combines the best aspects of
signals require modest extra circuitry 19, mateur radio and computer technolo
convert the (bipolar) RS-232 signal to a P 9y,

PTT-compatible level. and it's a natural for our QRP specialty.

. . Further Reading:
In search of the simple PSK31 rig . For more information on PSK31, check
| was approached by KH6TY regardlngOut the following sites:
modifying my existing WM-20 trans- 9 '
ceiver for PSK31 use. With a sample ifttp:/psk31.com

hand, Howard came up with modifica-gng hitp://aintel.bi.ehu.es/psk31.html
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