The Yaesu FT-707 is advertised as be-
ing “‘hardly larger than a book," and it
comes pretty close to achieving that
claim since it measures only 93 x 240 x
295 mm overall, Of course, the “‘book”
meant was probably one like the Home
Medical Adviser rather than a small pock-
etbook, but nonetheless, the “packaging
IS remarkable for a full-featured h.f. s.s.b.
transceiver.

Give or take a few ideas and features,
the FT-707 is a compact version of the
popular Yaesu FT-107 design concept.

Circuitry Details

Fig. 1 shows a block diagram of the
FT-707. Like the FT-107, it turns out to be
a sophisticated version of a 9@ MHz i.f.,
single conversion h.f. transceiver, al-
though some frequency mixing stages
are included which might not allow one to
clearly see this at first. Looking at the
transmit side first, the s.s.b. transmit
chain is conventional, with audio and car-
rier signals being fed into a balanced
modulator stage, D3007-D3010 (upper
left of fig. 1). The resultant 9 MHz (8.9875)
d.s.b. signal is then buffered and reaches
the 2.4 kHz s.s.b. filter XF2003 and a fol-
lowing buffer amplifier. The resultant
5.8.b. signal proceeds to a double balanc-
ed mixer stage, Q1008 (which is also the
first mixer stage used in the receive
mode)

At this point, the s.s.b. signal is fre-
quency translated to the final output fre-
quency, and the foliowing amplifier
stages (Q1002, Q1003, and the PA unit)
build up the signal to the 240 watt input
level. The linear amplifier stages are all
broadbanded so the PA stage is followed
by a low-pass filter unit which switches in
separate low-pass filters for different
band combinations. These filters are all
relay switched, the same as in the
FT-107, which Is gquite a trick considering
the size difference between the FT-107
and FT-707. The bandswitch in the FT-707
controls only d.c. voltages, by the way,
and either relays or diode switches aitect
the actual r.1. signal paths.

A directional coupler samples the out-
put signal before it reaches the antenna

*c/o CQ Magazine
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The Yaesu FT-707
H.F. S.S.B. Transceiver
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The FT-707 is both handsomely and compactly packaged. It is shown with a scanning-
type microphone, but the scanning feature requires the FT-707DM Digital VFO.

terminal and provides for both an ALC
feedback voltage and s.w.r. sensing for
protection of the PA unit (aithough the
front panel "'meter’” indicator does not
display s.w.r.). Thermal over-tempera-
ture protection is also provided for the PA
unit, and if an excessive temperature is
reached, an internal fan is turned on. Ac-
tually, all three protection systems for the
PA unit (ALC or overdrive, excessive
s.w.r., and excessive PA heatsink tem-
perature) are interlocked so if any exces-
sive condition occurs, drive to the PA unit
will be reduced and/or the cooling fan will
be activated.

Finally, in the transmit mode, one
should mention the full VOX circuitry
(gain and delay controls are on the front
panel) and the semi-break-in feature on
c.w. A built-in sidetone oscillator has part
of its output on c.w. routed to the VOX cir-
cuitry to provide the c.w. semi-break-in
feature. The microphone/carrier level
controls can be adjusted to run any input
level from QRP levels to full input on s.5.b.
Or C.W.

In the receive mode, the input signal is
routed through a 1.7 MHz high-pass filter
and then to a dual-gate MOSFET r.f. am-
plifier (Q1001). This stage has diode

switched bandpass filters In its drain
terminal for each band covered. The sig-
nal then goes to the same double bal-
anced mixer stage as used on transmit
which uses Schottky-type diodes. The
combination of this type of mixer stage,
the r.f. amplifier characteristics, and a

low-noise oscillator injection signal are
the heart of the FT-707's “‘front-end’” per-
formance.

After being translated to the nominal 9
MHz i.f. frequency, the signal goes fo a
series of noise blanker stages. The princi-
pleisthesameasinthe FT-107: time con-
stants in the noise Dblanker circuitry
(Q2010, 2011, etc.) are chosen to distin-
guish between very short, high-amplitude
pulses and slower, amplitude-varying sig-
nals so as to gate (squelch) out the for-
mer. Unlike in the FT-107, the blanker
threshold level is internally but not front-
panel adjustable. The signal then goes
through the 2.4 kHz s.5.D. filter (or option-
al 600 Hz c.w. fiiter)and on to the varnable
i.f. bandwidth circuitry. The principle of
this type of circuitry has been described
many times before, 50 no great detail will
be given, although the basic FT-707
scheme is shown in fig. 2. By scan-
ning/superimposing two s.s.b. filter char-
acteristics on top of each other, an effec-
tive continuously variable bandwidth of
300 to 2400 Hz (at — 6 dB) is achieved.
So, there is absolutely no need for any ad-
ditional i.f. filters, excep! if one desires
extreme skirt selectivity on c.w. This lat-
ter point is not always clear, soitis further
clarified in fig. 3.

The rest of the receive chain is fairly
conventional with additional i.f. amplifica-
tion, detection (a separate 1N60 diode
being used for a.m.), and audio amplifica-
tion. The latter includes a 2.7 kHz low-
pass filter stage and a 3 watt output stage
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8.9875MHz I 2. BKHz
IF in {DSB) SSB filter
2 B8KHz
Mixer b <58 filter
Amplifier

8.9875MHz
IF out (SSB)

Mixer |om—pd Amplifier

I

19.7475MHz
12 KHz

Fig. 2- The FT-707 has true variable bandwidth control in its i.f. chain by imposing the

passband of one s.5.b. filter across that of another s.s.b. filter. The block diagram of

the circuitry shows the idea involved. The s.s8.D. filter in between the two mixer stages

is centered on 10.76 MHz. The crystal frequency, in the actual circuitry, is varied + 2
kHz by means of a tuning diode.

(at 10% THD distortion). Receivea.g.c. is
1.1. derived and also includes additional
meter amplifier stages (Q2020, 2021)
which drive the LED-type 'S meter.
Twenty-five kHz frequency markers on
receive for calibration of the analog fre-
quency readout (skirt of main tuning
knob) are provided by a 3.2 MHz crystal
oscillator (Q4036) with divide-down cir-
cultry.

The v.f.o. and digital frequency read-
out circuitry is common to both the re-
ceive and transmit functions. The v.f.0.
circuitry uses a basic 5.0 t0 5.5 MHz vari-
able oscillator (Q4301), the output of
which i1s frequency translated in a mixer
stage so it is correct for the double bal-
anced mixer stage Q1008 which was pre-
viously noted. The exact crystal frequen-
cies used for v.f.o. mixing are shown In
fig. 1. In every case they are chosen so
the main tuning knob always indicates in-
creasing frequency as it is rotated in a
clockwise direction. Fixed frequency op-
eration is also possible on each band by
means of crystal oscillator Q3020 which
uses one optional crystal inthe 5.0105.5
MHz range for each band and is simply
switched in, when desired, to replace the
5.0 to 5.5 MHz v.f.0. output. The digital
frequency counter revolves around an
LS! IC which reads the injection frequen-
cy to the mixer stage Q1008. Internal pre-
sets are provided so the counter displays
the true carrier frequency for any mode
of operation being used. The 6-digit read-
out provides resolution to 100 Hz.

Construction and Controls

Although the circuitry of the FT-707
was patterned after that of the FT-107,
the FT-707 is quite different in construc-
tion. The FT-107 consists of a large num-
ber of individually shielded plug-in circuit
boards to a ""‘'mother board'’ plus a num-
ber of wired-in boards. The FT-707 has
only a limited number of large, fixed-
mounted PC boards with plug-in intercon-
necting cabling. The *'soldier-like” line-
up of transformer “‘cans,’’ etc., is really
impressive. A quick count showed about
55 such enclosures on the two main PC

boards. Certainly any alignment or ser-
vicing necessary would appear to be very
much simplified by this arrangement. The
v.f.o. is in its own completely shielded
enclosure, as are the PA and PA driver
circuitry. The outside of the unit consists
of a heavy die-cast front panel and sturdy
rolled steel top and bottom covers.
Overall, the construction appears rugged
enough for almost any maobile or portable
application.

The placement of the controls can be
seen from the photograph. Obviously, in
repackaging the FT-107 into the small di-
mensions of F1-707, the engineers at
Yaesu had to do quite a bit of thinking
about control placement. Certainly one
thing that was done very well was the
placement of the large-size main tuning
control. It has an extremely good *‘feel”
in operation and is as large as anyone
might desire, although one is dealing with
a semi-miniaturized transceiver.

The frequently used AF/RF Gain con-
trols and Clarifier/Bandwidth controls are
nicely bracketed by the less frequently
used Mode and Band switches. One can
see the line-up of the various pushbuttons
above the controls, and they serve to se-
lect VOX or PTT operation, AGC fast or
slow, Calibrator on/off, Meter to ALC
readout, Fixed Frequency or VFO opera-
tion, Noise Blanker on/off, and Clarifier
onloff, in that order from left to right.

Two miniature knobs below the main
tuning knob, which are a bit difficult to
see, provide for VOX gain and delay set-
ting. Four LED's above the main tuning
knob indicate when the calibrator is on,
when fixed frequency (crystal) operation
s being used, and whether the internal or
an external VFO controls the transceiver.
Considering the space available, one
would have to rate the number, place-
ment, type, and size of the controls as ex-
cellent.

Bench Testis

On both the transmit and receive side,
the FT-707 essentially meets all of its
claimed specifications.

On transmit, the carrier suppression

—107

—30F Fixed 360Hz
CW filter

Fig. 3- The variable bandwidth tuning
feature in the receive I.f. does an excel-
fent job, but even in its narrowest band-
width position, as shown, it will not have
the same skirt sharpness as a fixed c.w,
filter. Most amateurs will not need an ex-
tra filter even for c.w., but dedicated c.w.
users should consider the advantages of
the optional c.w. filters available.

was better than — 40 dB, unwanted side-
band and spurious radiations better than
— 50 dB, and third-order IMD products
about — 32 dB at full power. The carrier
power output itself varied from 115 watlts
on B0 meters to 95 watts on 10 meters.
The power output fell to about 50 % when
the transceiver was worked into a 150
ohm load to approximate a 3:1 s.w.r. The
built-in, thermally activated fan for the PA
never came on during normal testing on
c.W, or s.8.b. The a.m, mode was not in-
tensively tested, but at the reduced pow-
er input of 80 watts d.c. specified for this
mode, all indications would be that no PA
overheating would occur under even ex-
tended ‘‘key-down'' periods, "'Tune-up,”
of course, is really non-existent since
there are no tuning controls. One simply
brings up the carrier level by adjusting an
antenna tuner, if necessary.

On the receive side, the sensitivity was
better than claimed at less than 0.2 uV for
10 dB S/IN on all bands. The dynamic
range was a good 85 dB, and the third or-
der intercept point about + 10 dBm. The
image frequency rejection varied from
— 65 dB on 80 meters to —45 dB on 10
meters (the latter being more than the
claimed —50 dB but hardly significant
and still very good for a "‘no-tune’’ trans-
ceiver). Selectivity is excellent with the
s.s.b. filter varying in bandwidth from 2.4
to 4.0 kHz at the —6 to — 60 dB points.
The variable bandwidth feature func-
tioned very smoothly, varying the — 6 dB
bandwidth from under 300 to over 2400
Hz. The LED level meter, which actually
consists of nine LED elements, functions
smoothly enough, but has a tremendous
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jump (relative to input signal level) of the
LED's which bracket the S9 readout. The
one immediately below S9 comes on with
about 8 uV input signal and the one above
with 40xV input level. One will probably
tend to give rather "‘generous’ ''S" re-
ports to stations below the S9 level if one
goes by the LED indications.

The frequency stability leaves nothing
to be desired in any of the operating
modes. Drift was less than 100 Hz even
far before the 30 minute warmup period
specified to achieve that value.

Operational Results

If one accepts the FT-707 as a bench-
mark attempt to achieve f{ull-perfor-
mance, 100 watt output level transceiver
performance in a semi-miniature pack-
age, it must get high marks. It covers the
full range from 80-10 meters (including
the WARC bands), tuning is very smooth,
frequency stability and readout are excel-
lent, selectivity is excellent, c.w. and
S.5.b. characteristics are very good, etc.
On-the-air reports were consistently
good both as to s.5.b. voice characteris-
tics and c.w. keying. Standing it next to
some transceivers costing two to three
times more left nothing to be desired in
the receive mode except for the lack of
an r.i, attenuator in those rare cases
in which extreme signal input levels are
encountered.

If one hasto ''search’ for constructive
criticisms about the FT-707, | would pre-
sent the following points:

1. The LED level meter is colorful, but
not as exact as an analog meter and con-
sumes too much current. If an analog me-
ter were used and a disable provided for
the LED frequency readout, the receive
mode current drain could probably be re-
duced to 0.5 amp, and the transceiver
would become a truly battery-operable
portable unit.

2. S.w.r. information is available from
the directional coupler circuitry in the
transceiver but not presented on the front
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Fig. 4— The heart of the FV-707DM Digital VFQ accessory is the PLL section shown in

block diagram form. It delivers a synthesized signal in 10 Hz steps from 5.6 to 4.9 MHz

to replace the analog 5.5 to 5.0 MHz v.f.0. signal in the FT-707. The other major section
of the FT-707DM is a control one based on a microcomputer.

panel meter. Such a presentation would
simplify the use of an accessory antenna
tuner.

3. The excellent noise blanker should
somehow have an accessible threshold
control—either front or back panel. The
circuitry used is excellent, but it responds
far better to QRM such as the ''wood-
pecker’ if the threshold is adjustable.

4. R.f. speech processing, if used with
care, can enhance the signal punch of al-
most any s.s.b. transceiver. The maijor,
expensive components involved in realiz-
ing such a processor are already there in
the FT-707 (the 2.4 and 2.8 kHz filters),
but switching between the receive/trans-
mit chain is necessary, so one gets dou-
ble-duty use out of these filters for both
variable bandwidth tuning on receive and
r.f. speech processing on transmit as per
the ICOM 720A design.

Again, one must mention that the
above comments are not critical of the
FT-707. Some of the features mentioned
can easily be achieved by outboard ac-
cessories or even internally in the FT-707
by those who are handy at circuit work.

Accessories

The basic accessory one mightwant to
consider for use with the FT-707 is the
FP-707 power supply. It's about as com-
pact as the FT-707 itself, which is signifi-
cant for a full 13.5 volt/20 ampere output
supply, and includes an accessory
speaker. The a.c. input is adjustable from
100 to 234 volts in various steps. The reg-
ulation is 5%, no load to full load, and
considering its weight at 7.4 kg (about
one kg more than the FT-707 itself), it's
quite a good unit.

i

Introducing the POWER PACKET from ’Vot:nm\

~achet Bracket, Packet Mic, Packet Speaker and VoCom are trademarks of VoCom Products Corp.

An innovative new erudmt that you can
combine with your VoCom Power Ampli-
fier to obtain the functions of the famous
VoCom Power Pocket™ using any hand-
held radio.

Egu can talk as long as you wish and the
tteries will be at least as charged as
when you started.

MIC PREAMP — adjustable; tie in your

handhald directly without changing its mic
AF POWER — 2 to 3 watts of road-noise- input. Also makes Power Packet compati-

overcoming audio to guur vehicle speaker ble with most standard mobile mics. Op-
or to external Packet Speaker™ (optional). tional Packet Mic™ available.

EASY HOOK-UP — Packet Bracket® at Suggested retail $84.95. See your favorite
bottom of Power Packet, provides place to

amateur radio dealer.
clip almost any make or model handheld.

Connects to handheld through pin facks w Co

Hooded light on Power Packet illum
PRODUCTS CORPORATION

portable’s front panel.
65 E. Palatine Rd., Prospect Heights, IL 60070

CHARGE POWER — 35 mA charge on re-
your handheld draws more than 400 mA, (312) 459-3680 /
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The major accessory available for the
FT-707, however, is the FV-707DM Digi-
tal v.f.0. This accessory directly intercon-
nects with the FT-707 and is extremely
compact at 27 X 238 X235 mm. It pro-
vides for 12 frequency memories, up/
down frequency scanning in slow or fast
modes, and split frequency operation us-
ing a combination of the FV-707 VFO set-
ting and/or the FT-707 VFO setting. In es-
sence, the FV-707DM is a more advanc-
ed version of the DMS unit incorporated
in the FT-107M transceiver. Any frequen-
cy displayed on the FT-707 readout can
be stored in memory in the FV-707DM by
depressing the memory channel push-
button on the FV-707DM. It can be re-
called in the same manner, after the
FT-707 main v.f.0. is moved to a new fre-
guency, by again depressing the memory
channel pushbutton. The 12 available
memories can be split up or combined in
any manner desired among the various
bands.

If one calls up a memory frequency, it
can also be used as an up/down scanning
reference frequency. Scanning up/down
can be initiated by pushbuttons on an op-
timal scanning microphone. If the Down
or Up pushbutions are depressed mo-
mentarily, the frequency changes in 10
Hz steps. If the buttons are held down
continuously for 1to 2 seconds, scanning
steps in 20 Hz iIncrements. If in addition to
the Down/Up button, a Fast button is de-
pressed, the scanning speed is increas-
ed by a factor of 10. One has to manually
stop the scanning action of the FV-
707DM, but between the combination of
memory channels avallable and scan-
ning speeds, one can cover about any
possible DX search or net call-in/frequen-
cy shift operation desirable. For those in-
terested in the more technical details, fig.
4 presents a block diagram of the FV-
707DM functions.

An optimal accessory for the F1-707 is
the FC-707 Antenna Coupler. It sort of
recognizes the fact that if you don't have
to tune the FT-707, you may have to tune
an antenna coupler to achieve maximum
power transfer betweenthe F1-707 and a
specific antenna. The FC-707 covers, of
course, all the same bands as the FT-707
and has calibrated power scales for 15 or
150 watts plus an s.w.r. scale. It will
match a resistive load impedance (unbal-
anced) of 10 to 250 ohms, which is more
than enough to handle all the band-edge
to band-edge variations found using the
usual multiband trap dipole or beam. In-
sertion loss is less than 0.5 dB.

If one really wishes to tie all parts of the
FT-707 and its accessories together,
there is the MR-7 Rack Assembly. It's not
exactly an interior decorator's style de-
light, but for an approximate 350 mm
height it allows a very functional, practi-
cal combination of the FT-707 Transceiv-
er, FP-707 Power Supply, FV-707DM Dig-
ital VFO, and FC-707 Antenna Coupler,

Say You SawitinCQ

STEP UP TO TELREX

Professionally Engineered Antenna Systems

.-

“MONARCH" 10, 15, 20 Meter “Tri-Band”
Model TB5EM/4KWP

By the only test that means anything ...
on the air comparison ... this array con-
tinues to outperform all competition ...
and has for three decades. Here’s why
«s fTelrex uses a unique trap design
employing 20 HIQ 7500 V ceramic con-
densers per antenna. Telrex uses 3 opti-
mum-spaced, optimum-tuned reflectors
to provide maximum gain and true F/B
Tri-Band performance.

-

ONLY TELREX GIVES YOU ALL

i 8 THESE FEATURES ...

= Wind survival is 100 mph.

-4 KWP power rating rain or shine.

- Patented boxed coaxial *'Balun®.

- Heavy-duty steel gusset mounting
plate and straps.

« 2" 0.D. reinforced aluminum Boom.

* Large diameter, reinforced, taper
swaged dural elements for minimum
weight and exceptional strengthl
- Stainless steel electrical hard ware.

* Phone and CW capability all banas!

A Telrex “Balun” fed “Inverted-Vee” kit is the ideal hi-performance inexpensive and
practical to install low-frequency mono or muitiple band, 52 ohm antenna system.

MIVD/2 frequencies $81.95 Post Paid (U.S.)

My = S—

Special N-type coaxial connectors,
solild rod elements (driven thru
the boom), tinned connecting lugs,
and s/s electrical hardware provide
you with peace of mind for many
years!

_-3:' \

".l.h"

P.O. Box 879 - Asbury Park, N.J. 07712

Better than optimum full sized Dipole per-
formance m an antenna which can be set up
within the hour, needing a minimal Support
structure. (existing tower, house tree stc.)
The *“Inverted-Vee' produces a |ow-angle
‘“Balanced” Omni-Directional pattern, which
increases the signal to noise, and signal to
interferance ratios., Complete simplified
instructions are provided. :

NO TUNERS NEEDED!

2MVS814 kit

If top 2 Meter performance is youfl require-
ment, the 2MVS814 kit consisting of 2 ea.
phased 2 Meter “‘Balun” fed precision tuned
B element Arrays outperform even guad
stacked antennas of other makes

.. For technical data and prices on the complele Telrex line phone
. anytime night, day or holiday and leave your call sign - we will
N respond with our intaat catalog.

Communication nntunna; Einnu 1921

EIr €X' vaonmronies

Phone 201-775-7252
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