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Over the past five years we've seen an
explosion in amateur HF digital communi-
cation. Prior to 1990 there was only packet,
RTTY and AMTOR. PACTOR appeared
onthe scenein 1991, delivering much faster
throughput than any of the “big three.” It
was quickly embraced by all of the major
multimode-controller manufacturers. This
helped speed PACTOR s ascendancy to the
popular position it holds among HF digital
enthusiasts today.

CLOVER also arrived in 1991. Al-
though it is superior to PACTOR and occu-
pies less bandwidth, CLOVER has not been
as widely accepted. The main stumbling
block has been cost. Hams who wanted to
try CLOVER in 1991 faced an investment
of nearly $1000 for the original HAL Com-
munications PCI1-4000 modem board. To
miake matters worse, the PCI-4000 was a
CLOVER-only device. HAL later intro-
duced the PCI-4000/M, which added
AMTOR, RTTY and PACTOR, but the
$800 price tag was still a bit too steep for
many amateurs. CLOVER saw a slight in-
crease in activity, but not as much as the
mode deserved. The advent of G-TOR and,
more recently. PACTOR-2, added more
competitive pressure.

Are the fortunes of CLOVER about to
change? The answer may be “yes.” The
new HAL P38 HF modem made a splashy
debut at the 1995 Dayton Hamvention.
Like the PCI-4000/M. the P38 offers
CLOVER, AMTOR.RTTY and PACTOR,
but it does so at a price tl at’s competitive
with other multimode controllers. Market
forces being what they are. the P38 could
represent a much-needed shot in the arm
for CLOVER.

P38 versus PCI-4000/M

How does the P38 differ from the
PCI-4000/M? Both modems support an
identical list of modes, but there are sub-
stantial differences. The PCI-4000/M is
designed for both amateur and commercial
users. It offers the ability to choose various
tones and frequency shifts, depending on
the application. The P38, in contrast, offers
only the standard amateur signaling speeds
and shifts.

The DSP heart of the PC1-4000/M is the
Motorola DSPS6001 processor. To reduce
cost, HAL opted to use a Texas Instruments
TMS320C25-50 processor in the P38, The
TI processor doesn’t have enough horse-
power to deal with the demands of the two
highest-speed CLOVER modulation for-
mats. so these are omitted in the P38. Be-
cause these two formats require extremely

strong signals on both ends of the path,
however, they aren’t used often in the
PCI-4000/M. The majority of CLOVER
users probably won’t notice their absence
in the P38.

As | was surveying other differences
between the two units, one disparity
jumped out right away. Both the original
PCI-4000 and the PCI-4000/M include
adaptive RF power control. The P38
doesn’t.

Adaptive power control means that
the modems can adjust transmitter output
power automatically according to the
quality of the signal path. As signal-quality
information arrives from the other station,
for example, the PCI-4000 increases or
decreases the transmit audio level to the
transceiver, which raises or lowers the RF
output. It’s spellbinding to watch the
modem drop your output down to QRP
power levels when conditions are good, or
boost it to 100% when the band gets mar-
ginal. It automatically fulfills the FCC
mandate of using the lowest power neces-
sary Lo maintain communication.

I spoke with Mike Broga. WOKVF, of

HAL Communications and asked why
this feature wasn't included in the P38.
According to Mike, the amount of software
processing necessary to implement adap-
tive power control exceeded the capacity
of the TI chip. In addition, HAL surveyed
PCI-4000 users and discovered that many
of them preferred to control their RF output
manually. Automatic RF control is pre-
ferred among commercial customers, but
they re not the intended market for the P38,

Installation

Unlike other multimode digital control-
lers. the P38 is designed to be installed in-

side an IBM PC or compatible computer.
Any PC of the 286 generation or later will
do the job, Six hundred and forty kbytes of
RAM memory 1s required, along with a
hard disk and at least one floppy disk drive.

All the hardware is contained on a
13'/s-inch card that plugs into an empty bus
slot. The P38 card should fit inside most
PCs with standard-size cases. It snuggled
into my mongrel computer with a half-inch
to spare—a tight fit, to be sure, but it work

Whenever you're dealing with devices
that plug into PC bus slots, the compatibil-
ity bogeyman is often the greatest fear. Any
PC hobbyist can regale you with war
stories about device conflicts, endless
searches for available interrupts and so on.
I had reason to be apprehensive. My PC bus
is loaded down with a CD-ROM drive in-
terface, fax modem, sound card. IDE con-
troller and a high-speed video card. Even
so, | was pleasantly surprised when [ in-
stalled the P38 and discovered that it didn’t
wreak havoc with the rest of my system. As
the auto commercials say. however, your
mileage may vary.

Once you have the card in place, there is
little else to do. The software is provided
ona 3'/>-inch diskette and you simply copy
these files to your hard disk. You can run
the program directly from DOS (as | did),
or through Windows as a DOS application.

The P38 works its magic through a dual-
microprocessor  system. Keeping this
system current with changing technology
would normally entail removing and re-
placing the ROM chips that contain the
operating software. Not so with the P38!
Each time you start the P38 software, the
necessary data i1s automatically down-
loaded 1o RAM memory on the card. So,
making an update to the P38 may be as easy
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as copying a file to your hard disk. This
ensures the flexibility of the P38 for years
to come.

Connecting the P38 to your transceiver
is straightforward. The card provides
phono jacks for transmit audio, receive
audio and push-to-talk (PTT) keying. The
connection to the FSK port is made through
a '/s-inch stereo jack. The manual recom-
mends that you operate AFSK by routing
the P38’s transmit audio and PTT lines to
the radio’s microphone jack (or auxiliary
audio input) and PTT keying inputs. The
FSK output is provided in case you wish to
operate RTTY, AMTOR or PACTOR in
this mode. CLOVER, however, is a four-
frequency system, so you cannot operate
CLOVER FSK unless you own a very un-
usual transceiver! For this review, I chose
AFSK for all modes.

You’ll enjoy greatest success with
CLOVER if your transceiver is very stable.
The manual drives this point home in no
uncertain terms. Your radio must be ca-
pable of tuning in 10-Hz steps (1 Hz would
be ideal). Once you’re tuned in, your rig
must not drift more than £15 Hz during the
conversation. Drift is deadly to most
“burst” modes, and it’s particularly lethal
to CLOVER. Worse yet, CLOVER is un-
forgiving of hams who try to “touch up” the
drift with an oh-so-small prod of the VFO
knob. This well-intentioned nudge is all it
takes to break the link completely.

CLOVER

I had the pleasure of using CLOVER for
the first time when 1 reviewed the HAL
PCI-4000 board in early 1993, so I was
eager to try it again with the P38. I booted
up the software, used the CODE menu to
choose CLOVER (see Figure 1) and then
selected the listen mode. (This mode was
not available in the PCI-4000 when it was
first released.) 1 found a couple of
CLOVER signals lurking in the lower
portion of the 20-meter digital subband,
around 14.070 MHz. Unlike other HF
digital modes that chirp back and forth in
rhythmic fashion, a CLOVER signal often
“twitters,” and occasionally makes long
brrrrrrrrr sounds.
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I tuned in one of the signals while watch-
ing the tone amplitude bars in the upper left
corner of the screen. There are four bars
shown, one for each tone. To tune in a
CLOVER signal you must tweak your VFO
until all four bars are roughly the same
length. Then, you switch to the frequency
offset display and carefully adjust the VFO
again until the pointer is as centered as you
can get it. This takes a little practice because
it’s easy to overcorrect and send the pointer
skidding madly up and down the scale.

As 1 brought the rig on frequency, text
began printing in the “receive” portion of
the screen. Because I'm obviously not part
of the link, the print wasn’t perfect. There
were gaps and errors. Despite this, I was
able to copy a remarkable amount of the
conversation, more than enough to follow
the discussion.

Fishing for contacts on CLOVER is
simple in the extreme. You just press the
ALT and F9 keys together. The P38 sends a
CW ID and then starts calling CQ. You
don’t actually see the CQ text flowing
across your screen. Instead, the P38 tells
you that it’s in the CQ mode and takes it
from there. If another CLOVER operator
tunes in my signal, he will see the message
“CQfrom WB8IMY” on his screen, not line
after line of, “CQCQCQCQCQCQ...” If
the other station chooses to answer, he only
needs to press his CTRL and F9 keys and the
link is established!

Once you’re linked, there is no need to
transmit an “over” command to allow the
other station to send information. (Such is
the case in AMTOR and PACTOR, for ex-
ample.) Both stations swap information
whenever they have data to send. This can
result in some freewheeling conversations;
and more than a little confusion! The trick
is letting the other station know when it’s
his turn to comment on whatever you’re
saying. (I ultimately resorted to using
“>>>" to indicate that I had reached the
end of a thought.) Otherwise, you’ll see his
comments suddenly appearing between the
sentences you’re sending.

In addition to watching the flow of the
conversation, it’s easy to be distracted by
the adaptive aspects of CLOVER. In the
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Figure 1—
Switching from
CLOVER to
another HF
digital mode is
as easy as
making a
selection from
the CODE
menu.
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upper right corner of the screen you see a
display that indicates the modulation for-
mat in use at the moment, the signal-to-
noise ratio, the frequency tuning error, the
phase dispersion and the error-correction
capacity in use. Not only do you see your
parameters, you see those of the other sta-
tion as well!

During the conversation both stations
exchange signal-quality and operating in-
formation automatically. (This is transpar-
ent to the operator. You’re hardly aware of
it.) As band conditions change, the modems
will select the best modulation formats to
achieve the highest throughput. My eyes
were constantly drawn to this display as I
watched the signal-to-noise ratio fluctua-
tions at either end of the path.

All of the contacts I made were with
CLOVER stations running PCI-4000 mo-
dems. During a conversation with a ham in
Florida, Inoticed that my P38 had suddenly
decided to jump to the 8PSM (eight phase-
shift modulation) format—the highest-
throughput mode. (His signal was S9 +
10 dB on my end.) I didn’t know which
station “requested” the change. Did my P38
tell his PCI-4000 to switch, or did his PCI-
4000 request a jump to 16P4A (16-phase,
four-amplitude modulation), its “fastest”
mode? I assume that if a PCI-4000 tries to
command a P38 to go to a format beyond
its capability, the P38 will say “no way”
and default to 8PSM. Interesting!

The overall performance was exactly
what you’d expect from CLOVER—out-
standing. Large files flew across my moni-
tor, even in less-than-marvelous band con-
ditions. The data throughput rate was often
so fast that I had to access the scrollback
buffer and read the transmitted text after
the fact.

A late-evening contact on 20 meters
really put the system to the test. Propaga-
tion was mediocre when we started and it
went rapidly downhill from there. T had just
started to send a 5-kbyte file when I real-
ized that we probably couldn’t maintain the
link much longer. To my astonishment, the
data flowed smoothly to the other station,
despite occasional pauses during the deep-
est fades. CLOVER isn’t 100% bulletproof
(our link failed soon after the test), but the
combination of adaptive mode switching,
Reed-Solomon error correction and other
features make this the most efficient HF
digital mode I've used to date. It was hot
back in 1993 and it’s still hot today.

AMTOR and PACTOR

Moving from CLOVER to AMTOR or
PACTOR is a bit like slipping behind the
wheel of a Geo Metro after you’ve been
cruising the highways in an Alfa Romeo.
On the other hand, there are more stations
to contact on AMTOR and PACTOR.

The P38 does a superb job with both
modes. Not only does it pull weak signals
out of the noise, the friendly software
makes operating a breeze. In AMTOR, for



example, you send an FEC CQ by selecting
AMTOR and “SEND FEC” from the com-
mand menu. Then, simply load one of
the HERE IS buffers where you’ve stored
your CQ message. Press F10 and the P38
begins transmitting your CQ. When the
buffer is empty, the P38 drops to the
AMTOR standby mode, waiting for an
ARQ call.

When you’re using the AMTOR
“LISTEN” mode and you stumble across
someone sending a CQ, you press the F9
key and type the other station’s SELCAL.
As soon as you press ENTER, the P38 will
attempt to establish a link. By the way, if
you’re in AMTOR LISTEN and you re-
ceive a request to link on PACTOR, the
P38 will automatically switch to the
PACTOR mode and respond.

I was impressed by the P38’s flexible
AMTOR timing. Most multimode control-
lers allow you to change the TX delay (the
delay between the time the transmitter is
keyed and the audio is applied), but few, if
any, allow you to modify the control delay.
The P38 is the exception.

By fudging the control delay, you
change the amount of time that passes be-
tween the reception of a data block and the
transmission of an ACK or NAK (acknowl-
edgment or nonacknowledgment) control
signal. Why is this important? If the sta-
tion you're working is thousands of miles
away, you may need to shorten the delay so
that the ACK or NAK is sent as quickly as
possible. With luck, the control signal will
arrive back at the sending station in time to
be decoded and recognized, otherwise the
link is doomed. At the opposite extreme, if
you're linked to an AMTOR station at a
short distance (say, 50 miles away), you'd
want to increase the control delay. This
will help ensure that the ACK or NAK
arrives after the sending station has had
sufficient time to switch from transmit to
receive.

PACTOR operation with the P38 was
just as simple and flexible. The software
provides all the information you need at a
glance, including the data rate (PACTOR
switches rates according to band condi-
tions). Tuning a PACTOR (or AMTOR)
signal is a snap. You just tweak your VFO
until the MARK and SPACE bars are at
equal lengths on the screen. It’s one of the
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best tuning indicators I’ve seen to date.

The P38 uses a pure DSP implementa-
tion of PACTOR’s “memory ARQ,” tem-
porarily storing the positions of corrupted
bits in a data frame and “repairing” them in
subsequent transmissions. The DSP design
of the P38 also allows the modem to more
easily discriminate between a corrupted bit
that might be a ““1,” or bit that might repre-
sent a “0.” This lets the P38 decode
PACTOR data that might otherwise be lost
in poor conditions. I noticed this aspect of
the P38 while monitoring PACTOR con-
versations. I consistently enjoyed more re-
liable copy than I could normally achieve
with my other multimode unit.

RTTY

The DSP performance of the P38 is most
apparent when you’re using it the RTTY
mode. In my case, it was dramatic. On sev-
eral occasions I was able to copy RTTY
signals that I could not hear! In one instance
I was tuning through what sounded like a
very dead 15-meter band. The MARK/
SPACE tuning bars bounced around in re-
sponse to noise, but nothing else was de-
tected. Suddenly, the bars jumped solidly
to the right. The P38 had “found” a signal.
I listened and thought 1 could hear some-
thing, but the phantom tones were buried in
the noise. By adjusting my VFO I equalized
the MARK/SPACE bars as best I could.
You can imagine my surprise when frag-
ments of text began appearing on the
screen! (It was a Brazilian station talking to
someone in Louisiana.)

As with the other modes, the P38 pro-

Quantics WIGR DSP-3 Audio Filter

Reviewed by Glenn Swanson, KBIGW
Educational Programs Coordinator

In keeping with the relatively fast-paced
evolution of DSP-based (digital signal pro-
cessing) audio filters, Quantics recently
started producing the WOGR DSP-3 audio
filter kit, a follow-up to the popular DSP-1.
The DSP-3 offers several new features that,

according to designer Dave Hershberger,
WOIGR, “incorporate many requests and
suggestions made by the users of the earlier
DSP-1 kit.” (See Dave’s September 1992
QST article for information on the DSP-1
and on DSP audio filters in general.)
New features include a 13-bit A/D (ana-
log-to-digital) and D/A (digital-to-analog)
converter (up from 8 bits in the DSP-1) and

Figure 2—The
P38 will send
Baudot RTTY
at any of four
baud rates.
You simply
choose your
baud rate and
go.

vides type-ahead buffers and the capability
to send pretyped information. You can
choose Baudot or ASCII code at several
baud rates (see Figure 2). The friendly,
flexible software, combined with the P38’s
remarkable performance, makes it ideal for
RTTY contesters or DXers. According to
the manual, the P38 is compatible with a
variety of digital contest software.

Summary

It will be interesting to watch the devel-
opment of CLOVER as more hams discover
the affordability of the P38. When you fac-
tor in the cost of the software recommended
for other multimode controllers, the P38 is
highly competitive. (The P38 comes with
its own software.) The only important mode
it lacks is packet. From the standpoint of
most HF digital enthusiasts, however, this
is not a critical omission.

Previous PCI-4000 CLOVER users may
be disappointed in the lack of adaptive RF
power control and the elimination of two
modulation formats in the P38. Their dis-
may will be short-lived, however, when
they see that its on-air performance is vir-
tually the same.

The P38 appeals to both ends of the digi-
tal spectrum: It offers high performance for
serious contesting and DXing, while pro-
viding the benefits of CLOVER and other
modes at a price that won’t strain too many
budgets.

Manufacturer: HAL Communications
Corp, PO Box 365, Urbana, IL 61801, tel
217-367-7373. Manufacturer’s suggested
retail price: $395.

a software AGC algorithm that tracks the
input level of a signal to allow the adaptive
filter’s performance to remain constant
overawide range of signals. There are more
CW filters (with more bandwidths and
tuning selections) and new filters for
SSTV, European RTTY tones and narrow
SSB (2.1 and 1.8 kHz). Other new features
include DTMF and CTCSS tone decoders
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