Yaesu FT-600 MF/HF Transceiver

By Steve Ford, WBSIMY
Managing Editor

A friend of mine, also a ham, was peer-
ing over my shoulder as I lifted the Yaesu
“System 600" transceiver from its box.
“Thatisn’tarig forsissies,” he commented.

“What do you mean?”

“I mean, it’s a real radio, not a Christ-
mas tree decorated with a thousand knobs
and LEDs you’ll never use. You have to be
a true ham to appreciate a rig like that.”

The more I looked at the radio—known as
the FT-600 in its amateur incarnation—the
more | had to agree. There was an ON/OFF
switch, VOLUME, SQUELCH and RIT controls,
atiny keypad, a VFO control, and a few other
small push buttons. The design was decid-
edly Spartan, and the overall impression was
one of no-nonsense ruggedness.

When I began reading the manual, I dis-
covered that my impressions were right on
target. The FT-600 is an HF transceiver
designed for three applications: marine,
land-mobile or Amateur Radio. Only the
firmware programming and a few bits of
hardware make the difference.

Maritime and land-mobile operators
need a transceiver that can “take a licking
and keep on ticking.” Moreover, they want
arig that's simple to use. They don’t have
time to fiddle with two dozen features when
seconds count. They need to pick up the
microphone and communicate—period.

Durability isn’t quite as important to
hams, but it never hurts (especially in mo-
bile applications). Simplicity, however, is
a big plus to beginners and hams on a bud-
get. No steep learning curve here. A simple
rig won't confuse the neophyte, and a lack
of bells and whistles translates to a much
lower price. In an era when 100-W amateur
HF transceivers often sell at $1200 and
beyond, the FT-600 comes at a street price
of around $900.

Features

The front panel layout is extremely
clean, with a bright amber LCD display
dominating the upper third (you can set
display brightness to high or low). Unlike
many amateur transceivers (but like some
receivers of yesteryear), the FT-600 pro-
vides a front-panel, forward-firing speaker.
You can crank up the rig to ear-splitting
volume, but distortion is held to a mini-
mum. The frequency readout is big and easy
to read at all angles. The little LCD-seg-
ment S meter/power-output meter below
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the frequency readout shows signals up to
only around S$9, soif the signal is any stron-
ger than that, you won’t be able to tell by
how much.

The rugged Yaesu MH-31 hand mike
(included) plugs into the front panel at the
lower-left corner. The mike includes DWN,
FST and UP buttons plus a rudimentary
audio equalization switch that enables a
little bass clipping circuit. A '/s-inch head-

phone jack is immediately to the right of

the modular type mike jack.

I was a little confused when | examined
the front-panel controls for the first time.
The manual showed the UP/DOWN
bandswitching buttons just below the ON/
OFF switch. but I could only find what ap-
peared to be an inset piece of black plastic.
Had someone at the factory neglected to
install the switches? A quick call to the
dealer solved the mystery. “Look in the box
for a tiny piece of metal that looks like a

BOTTOM LINE

The Yaesu FT-600 is a sturdy, no-
frills HF transceiver package that will
appeal to those who value reliability
and don't like to twiddle lots of knobs.

key. You're supposed to use that to pry off
the switch cover.” Sure enough, the “key”
was there and, with some gentle persuasion,
I used it to unveil the switches. Too bad the
manual didn’t warn me in advance. (De-
pending on how your FT-600 arrives from
the dealer, the keypad may also be covered,
and you might have to install the ham radio
identity module yourself. The key is used
to remove this cover as well.)

The tuning knob is large and has a slip-
resistant rubber surface. Unlike the tuning
knob on the typical HF transceiver how-
ever, the FT-600 tuning knob is detented—
something youexpect to findonly ona VHF
or UHF mobile radio. There's no way to
defeat or disable this, and it takes a little
getting used to (you can’t “spin” a detented
knob up or down the band very easily, for
example). Changing the tuning step rate is
very easy. Just push the STEP key and you
have a choice of step sizes, from | kHz
down to 10 Hz. The readout only displays
down to 100 Hz, however, so in the 10-Hz-
step mode, you’ll have to turn the knob 10
clicks before the display rolls over. Simi-
larly, the RIT (clarifier) does not show up
on the display.

Because of its multipurpose design, the
front panel includes some buttons you won’t
need in Amateur Radio service: There’s an



Table 1
Yaesu FT-600, serial number 6D010066

Manufacturer’s Claimed Specifications
Frequency coverage: Receive, 50 kHz—30 MHz;
transmit, 1.8-30 MHz, amateur bands only.

Modes of operation: USB, LSB, CW, AM, FSK.

Power requirement: Receive, 1.2 A (no signal); transmit,
20 A, at13.5 V.
Size (height, width, depth): 4.2x9.8x11.4 inches; weight, 9.9 Ib.

Receiver

SSB/CW sensitivity, bandwidth not specified, 10-dB S/N:
0.5-1.8 MHz, 2 uV (-101 dBm); 1.8-30 MHz, 0.25 pv
(=119 dBm).

AM sensitivity, bandwidth not specified, 10-dB S/N:
0.5-1.8 MHz, 8 uV (-89 dBm); 1.8-30 MHz, 1 uVv
(-107 dBm).

Blocking dynamic range: Not specified.

Two-tone, third-order IMD dynamic range: Not specified.

Third-order intercept point: Not specified.

Second-order intercept point: Not specified.

S-meter sensitivity: Not specified.

Squelch sensitivity: <2 uV (1.8-30 MHz).

Receiver audio output: At least 1.5 W at 10% THD into 4 Q.
IF/audio response: Not specified.

IF rejection: Better than 60 dB (1.8-30 MHz).
Image rejection: Better than 70 dB (1.8-30 MHz).

Transmitter
Power output: SSB and CW, 100 W; AM, 25 W (carrier).

Spurious-signal and harmonic suppression: 40 dB.

SSB carrier suppression: Greater than 40 dB.
Undesired sideband suppression: At least 50 dB.
Third-order intermodulation distortion (IMD) products:
—25 dB or less.
CW keying characteristics: Not specified.
Transmit-receive turnaround time (PTT release to
50% audio output): Not specified.
Receive-transmit turnaround time (“tx delay”): Not specified.
Composite transmitted noise: Not specified

Measured in the ARRL Lab

Receive, as specified; transmit, 1.8-2; 3.5-4; 7-7.5;
10-10.5; 14-14.5; 18-18.5; 21-21.5; 24.5-25; 28-30 MHz.

As specified.

Receive, 0.9 A (max volume, no signal); transmit, 16 A (max),
tested at 13.8 V.

Receiver Dynamic Testing
Minimum discernible signal (500-Hz IF fifter):

1.0 MHz —-128 dBm
3.5 MHz -137 dBm
14 MHz —139 dBm

10-dB (S+N)/N, signal 30% modulated with a 1-kHz tone:

1.0 MHz 2.8V
3.8 MHz 0.9 pV

Blocking dynamic range (500-Hz IF filter):
1.0 MHz 100 dB*

3.5 MHz 109 dB*

14 MHz 112 dB*

Two-tone, third-order IMD dynamic range (500-Hz IF filter):
1.0 MHz 88 dB

3.5 MHz 90 dB*
14 MHz 95 dB
1.0 MHz +15 dBm?
3.5 MHz +12 dBmt
14 MHz +11 dBmt

14 MHz, +37 dBm.

S9 signal at 14 MHz: 426 pV.

At threshold, USB, 1 uV.

2.6 W at 8% THD into 4 Q.

Range at —6 dB points, (bandwidth):
CW narrow: 408-982 Hz (574 Hz)
CW wide: 261-2534 Hz (2273 Hz)
USB wide: 291-2621 Hz (2330 Hz)
LSB wide: 299-2469 Hz (2170 Hz)
AM: 74-1660 Hz (1347 Hz)

83 dB.
110 dB.

Transmitter Dynamic Testing
SSB, 104 W; CW, 97-104 W (varies slightly from band to band);
AM, 22 W.

As specified. Meets FCC requirements for equipment in its power
output class and frequency range.

As specified.
As specified.
See Figure 1.

See Figure 2.
S9 signal, SSB mode, 124 ms; data mode, 18 ms.

45 ms.
See Figure 3.

Note: All dynamic range measurements are taken at the ARRL Lab standard of 20 kHz.

*Measurement was noise-limited at the value indicated.
tThird-order intercept points were determined using S5 reference.

S button to program a SELCALL and an E
button that enables an optional encryption
function.

The rear panel of the FT-600 offers
ports for computer control, an external
speaker, a CW key, external amplifier
and automatic antenna tuner control, an
S0-239 antenna jack, a dc power jack
andsoon. Thereisevenaportlabeled AFSK
to connect your multimode digital control-
ler for PACTOR, RTTY or whatever.
Oddly enough, the AFSK port requires a
three-conductor, '/s-inch “stereo” plug

rather than the more typical multipin DIN
plug.

The FT-600 seems especially well
suited for digital hamming. A separate data
mode allows you to use wide or narrow fil-
tering. Its transmit/receive switching speed
is more than adequate for any of the modes
in common use (I tried it on PACTOR-I,
and it worked flawlessly).

Computer control is also a terrific fea-
ture in a rig of this type. It opens the door
to using the FT-600 with contest software,
or even remote control through various pro-

grams such as PC Remote. The only catch
is that the FT-600 computer port offers only
TTL levels. You’ll have to buy the Yaesu
FIF-232C converter. Yaesu does not offer
control software for the FT-600, but com-
patible software is available from a number
of third-party sources.

The FT-600 also includes a general-cov-
erage receiver with extraordinary low-end
range—all the way down to 50 kHz! No
doubt that is a byproduct of the maritime
version of the radio.

The transceiver provides 100 memory
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Figure 1—Worst-case spectral display of the FT-600 transmitter
during two-tone intermodulation distortion (IMD) testing. The
worst-case third-order product is approximately 28 dB below
PEP output, and the worst-case fifth-order product is about

44 dB down. The transceiver was being operated at 100 W

output at 21.250 MHz.

channels available arranged in four banks
of 25 channels each. Not only can you des-
ignate alphanumeric labels for each chan-
nel (such as the name of your favorite Sun-
day-afternoon net), you can program odd
transmit/receive frequency splits.

Another item worth mentioning in-
cludes the dual watch function. Every five
seconds it switches the FT-600 to which-
ever frequency you've programmed into
the first memory channel. Unless there is
activity on the channel, it jumps back to
your primary frequency two seconds later.
Dual watch is convenient when you want to
monitor two frequencies atonce. Of course,
you have to use the squelch, which is al-
ways a little tricky on HF signals.

On the Air

If you plan to operate the FT-600 at
maximum output (100 W), you'll need a
regulated power supply capable of pro-
viding 13.5 V.dc at 20 A. You can get away
with smaller power supplies if you reduce
the rig’s output, but there is a slight prob-
lem in that department. The FT-600 does
not include a front-panel RF power control,
so you must pop the cover and find the
50/100 W switch (this information is in the
manual, but it is difficult to locate). As the
manual states, this switch allows you to cut
your output power by 50%. You can even
adjust potentiometer VR1016 (nearby) and
achieve lower output levels, down to about
10 W. This is not the kind of power adjust-
ment you'll want to do often! But bear in
mind that the FT-600 first and foremost is
amarine and land-mobile rig. Those opera-
tors are not in the habit of continually ad-
justing their power output. For the same
reason, the transceiver also does not have a
mike gain control.

How easy is it to operate the FT-600?

70 February 1997 0O5F

Figure 2—CW keying waveform for the
FT-600 to show the first two dits. The
equivalent keying speed is 60 wpm. The
upper trace is the actual key closure; the
lower trace is the RF envelope. Horizontal
divisions are 10 ms. The transceiver was
being operated at 100 W output at

14.2 MHz. Note that the first dit is missing
entirely. With slightly slower keying, much
of the first dit is still clipped.

Let's say you want to work upper sideband
on 20 meters. With the FT-600, it’s asimple
five-step process: Turn on the radio, press
the band UP/DOWN switch until you arrive
on 20 meters, press the MODE button on the
keypad to select USB, spin the VFO to the
proper frequency, and talk.

If you're not familiar with modulation
designators, the mode display may seem
cryptic. Instead of displaying USB, or
something similar, you'll see:

uss
J3E
LSB

The FT-600 is showing you the modula-
tiondesignator for single sideband (J3E) and
giving you the choice of upper or lower side-

Figure 3—Worst-case tested spectral display of the FT-600
transmitter output during composite-noise testing. Power output
is 100 W at 3.5 MHz. The carrier, off the left edge of the plot, is
not shown. This plot shows composite transmitted noise 2 to
22 kHz from the carrier.

band. Similarly, the AFSK digital mode
selection is shown as J2B, CW as A1A and
AM as A3E. It takes a little getting used to!

[ tried the FT-600 during several phone
contests, and it acquitted itself remarkably
well. Yes, it would have been nice to have
IF shift or audio filtering at times, but the
receiver seemed selective enough to keep
the extraneous garbage at tolerable levels.
I received a number of compliments on the
FT-600"s audio quality on transmit. Sev-
eral described it as being “full-bodied™ or
“punchy.” I noticed that my average power
levels were somewhat higher than I would
have expected. Perhaps the FT-600 em-
ploys some form of speech processing. The
manual is mute on that point, though.

I also managed to bust a few split-fre-
quency DX pileups with the FT-600, but it
wasn’t easy. You can program the FT-600
to listen on one frequency and transmit on
another, but it is a multistep process using
the small keypad. You must, for example,
enter the complete frequency, digit by digit.
There is no way to simply “copy” the VFO
frequency into temporary memory with the
push of a single button. And since the
FT-600 has only one VFO, you cannot shift
your transmit frequency once you've en-
tered the split mode. If the DX station is
listening throughout a range of frequen-
cies, you'll have to go through the entire
entry process again if the transmit fre-
quency you've chosen seems “unpopular.”

It’s important to note that the split-
frequency function allows you to set trans-
mit and receive on frequencies that are in
entirely different bands. This came in
handy when I used the FT-600 to work the
RS-12 satellite. I programmed a 15-meter
transmit frequency, then used the VFO
to listen on the 10-meter downlink. The
FT-600 was sensitive enough to hear the



satellite on 10 meters loud and clear with
just a wire dipole antenna.

The FT-600 also performed reasonably
well in the CW mode, but when you finish
transmitting, the FT-600 takes the better
part of a full second to return to receive.
This might be fine for slow-speed operat-
ing or on the Novice bands, but during a
contest or for working a DX pileup, that
kind of delay is simply intolerable; you’ll
miss all or part of the other station’s trans-
mission. Unfortunately, Yaesu says the
delay is fixed by a 10-puF capacitor and
there’s no “secret pot” to adjust it lower.
The radio does not offer full break-in
(QSK), and it does not have a built-in keyer.
At high keying speeds, the radio clips the
first dit completely (see Figure 2). Clearly
the FT-600 was not designed with CW in
mind.

As I mentioned, I also used the FT-600
for digital operating, primarily on PACTOR.
The radio keyed perfectly and was exceed-
ingly stable (a big benefit with many digital
modes, PACTOR-1I and CLOVER in par-
ticular). The FT-600 automatically defaults
to lower sideband when you enter the AFSK
mode, which is fine. Should you ever need to
change the default, the manual describes a
four-step process to do so.

I enjoyed using the FT-600 for casual
shortwave listening. The AM receive audio
was good, although some stations sounded
a bit “muddy,” the likely result of the tight
bandwidth imposed by the default filter
(see Table 1). We’d highly recommend the
optional 6-kHz filter, if you intend to listen
to AM very often. For SWLing, the only
annoying aspect is that there is no easy way
to cruise from one shortwave broadcast
band to another. If you punch the UP/DOWN
bandswitch buttons, you’ll find yourself
listening to the next highest (or lowest)
amateur band. The only way to change
shortwave broadcast bands is to key in a

frequency that corresponds to the begin-
ning, middle or end of the band you want,
or to put the desired frequencies into
memories.

Memory channel programming is
straightforward, with one exception: When
you enter the programming mode, the fre-
quency portion of the LCD display goes
blank! So, you’d better have a good memory
yourself, or jot down the frequency on a
scratchpad, before you enter the program-
ming mode. The ability to tag every memory
channel with an alphanumeric label is
handy. You can zip right through your
memory channels without having to wonder
why you programmed this or that frequency.
For example, 1 programmed one of Radio
Sweden’s frequencies into memory, then
added the tag “Sweden.”

Hits and Misses

The biggest miss is probably the FT-600
manual, unusual for Yaesu, which typically
provides very thorough and comprehen-
sible documentation for its amateur prod-
ucts. The manual is divided into three sec-
tions: marine, land mobile and amateur. If
you’re not careful, you'll find yourself
reading instructions that do not apply to
your version. Worse yet, some important
details are difficult to find, or missing alto-
gether (for example, there is no schematic
diagram—not even a block diagram).

It’s understandable that the designers
wanted to minimize external controls, but
an external RF-power output adjustment is
sorely missed. How about a locking poten-
tiometer on the rear panel? Anything is
better than having to remove the cover and
hunt for a tiny switch and pot.

The ability to instantly store frequen-
cies in temporary (scratchpad) memory
would be a big help when working in the
split-frequency mode. And please let us see
the frequency display when we’re pro-

gramming memory!

VOX was another common feature—
not available on the FT-600—that some ops
might miss.

The hits include ease of basic opera-
tion—it doesn’t get much easier than the
FT-600. You just pick up the microphone
and go. The rugged “feel” of the transceiver
is outstanding. You get the sense that noth-
ing can harm this radio! I briefly ran the
FT-600 at full output on RTTY—the
manual cautions against this—and the rig
became only a little “toasty.”

The receiver is sensitive and selective,
with superb audio quality. The ability to lis-
ten down to 50 kHz opens a fascinating win-
dow on the LF and VLF world. The FT-600
noise blanker is surprisingly effective, es-
pecially on impulse noise, as you’d expect.

And even though I didn’t specifically
use it, the presence of a computer interface
port is much appreciated. More and more
hams are using their PCs as tools to control
transceivers.

Conclusion

Some might consider the Yaesu FT-600
a little pricey for what it offers. Even so, it
would be a terrific radio for a new ham, or
for someone who wants a transceiver that’s
rugged, highly reliable and simple to oper-
ate. The FT-600 would also be an excellent
candidate for maritime-mobile operation
(no, it cannot be used as both a ham radio
and a marine radio) or for use in a camper
or RV, or in stations dedicated to emer-
gency operation and other public-service
functions. Because of its extreme ease of
operation, you won’t have to spend a lot of
time training new operators!

Manufacturer: Yaesu USA, 17210
Edwards Rd, Cerritos, CA 90703; tel 310-
404-2700. Manufacturer’s suggested retail
price, $1249; YF-112C 500-Hz CW filter,
$127.

Down East Microwave Model DEM 50-28CK 6-Meter

Transverter Kit

By Glenn Swanson, KBIGW
Educational Programs Coordinator

“Whoa...a kit? You mean, like, build
something?” You bet! Personally, I don’t
think you’ve “been there, done that,” in
ham radio until you partake of this time-
honored tradition. Building something en-
titles you to experience that special feel-
ing—the satisfaction of putting a project
that you put together on the air for the very
first time! It can be quite an adventure, and
I’ bet that you hold your breath when the
time comes! Besides,with this “kit” the
hard work has already been done.

When the chance to review the Down
East Microwave (DEM), 6-meter trans-
verter came along, I was eager to get
back on “The Magic Band.” The last time

I was on 6 meters was when we reviewed
the JRC JST-245 transceiver (“Product Re-
view,” QST, Sep 1995). This time, all T had
to do was to put this kit together, and I'd be
back in business.

Why a Transverter ?
Why use a transverter instead of aready-

BOTTOM LINE

The DEM 50-28CK transverter kit is
one alternative to purchasing a more ex-
pensive off-the-shelf transceiver, but
you'll have to supply your own output fil-
ter. Serious and casual 6-meter enthusi-
asts seeking decent performance should
not overlook this compact, easy-to-build,
fun-to-use transverter system from Down
East Microwave!

built commercial transceiver? You could
spend your hard-earned dollars on a full-
featured HF-plus-6-meter radio or even a
dedicated 6-meter transceiver. That’s
great, if you can afford it. A transverter,
however, offers the advantage of using your
existing HF transceiver as an IF—certainly
a more economical approach, although
the typical transverter puts out less power
(the DEM50-28CK is in the 20-W class).

Using your existing HF radio as an IF
strip for a transverter also allows you to
take advantage of whatever performance
features your transceiver already provides,
such as IF filters.

In my case, using a transverter to con-
vert 6-meter (50-MHz) signals down to
10 meters (28 MHz) gives me the best of
both worlds—a transverter design opti-
mized for 6 meters, and an IF (my HF
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