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Yaesu FT-
Compact H.F.

Transceiver

BY JOHN J. SCHULTZ*, W4FA

Is tlhe Yaesu FT-77 just a cosmelic redo of
the Yaesu FT-707 transceiver? There certain-
ly are some very strong similarities. The
FT-707 was basically an all-band s.5.b./c.w.
transceiver having a single9 MHz I.f. and mea-
suring 93 x 240 X 295 mm overall. The FT-77
15 an all-band s.s.b./c.w. transceiver (with an
f.m. option) having a 9 MHz i.f. and measuring
95 x 240 x 300 mm overall. | would classify
the FT-77 as a transceiver which has taken
many basic circuilry igeas from the FT-707,
improved on them, and repackaged them for
more reliable and lower cost production,

The FT-77 is, in a sense, a simpler lrans-
ceiver than the FT-707. The front-panel design
Is much cleaner and simpler than that found in
the FT-707. For instance, the rather colorful
but difficult to interpret LED bar graph meter
found in the FT-707 has been replaced by a far
more functional, conventional meter. The
“"knob count’” has been reduced somewhat
and better placed and sized, particularly for
mobile operation. Overall, the FT-77 is a
distinct improvement over the FT-707 and
should appeal to those who want a solid, com-
pact 100-watt-class h.1. transceiver without a
lot of “'bells and whistles’ (although a few of
the latter can be added via the optional FV-700
DM External Scanning VFO). Table | summar-
izes the overall specifications for the FT-77

Circuitry Overview

Fig. 1 shows a block diagram of the FT-77.
There seem to be a lot of blocks, but in reality
all of the circuitry is contained on only nine
basic PC boards.

Referring to fig. 1, an incoming r.f. signal is
passed through the low-pass filter assembly,
through a swilchable 20 dB attenuator,
through one of the eight diode-switched high:-
pass filters, and on to r.f. amplifier stages
Q1002 and Q1003. The signal then is frequen-
cy transiated in a passive double-balanced
mixer stage, Q1005, to the 9 MHz L1, frequen-
cy and goes through a broad 20 kHz 11 filter.

*c/o CQ Magazine

The front panei of the FT-77 is strictly functional and free of extraneous

controls.
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GENERAL

Frequency coverage:
All amateur bands between 3.5 and 29.9 MHz,
mcluding the three WARC bands

Operating modes:
A3] (LSB/USRB), Al (CW)
F3 (FM) optional

Power requirements:
13.5V DC; 1A receive, 20A transmil

Size:
240(W) x 95(H) x 200(D) mim,
mcluding heat sink

Weight:
6 kg (13.2 1b)

TRANSMITTER

Power input:
240W DC for nominal 100W output (B5W on
10 meter band)

Spunous radiation:
Less than -40 dB

Carnier suppression:
Better than 40 dB

Unwanted sideband suppression:
Better than 50 dB (W/1 kHz modulation)

Audio response:
350-2700 Hz (@ -6 dB)

Stability
Less than 300 Hz dnft dunng the first 30
minutes after a 10 minute warmup. less than
100 Hz every 30 minutes thereafter

Microphone input impedance:
500-600 ohms

Table |- The straightforward specifications for the FT-77.

RECEIVER

Circuit type:
Single conversion superheterodyne
(double conversion for FM, when installed)

Intermedate frequency:
B987.5 kHz (plus 455 kHz for FM)

Sensitivity:
Q0 3uVior 10 dB S+N/N (58B and CW-W)
0.15uV for 10 dB S+N/N
(with CW-N option)
0.7uV for 12dB SINAD
(FM, with FM option)

Image rejection:
More than 70 dB

IF rejection:
More than 50 dB

Selectivity (& —6/-60 dB):
2 4/S kHz for SSB, CW-W
600/1300 Hz with CW-N option
1 2/24 kHz with FM Unit option

Audio output:
3W (4-ohm internal speaker, @10% THD)

External speaker impedance:
4—16 ochms
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Fig. 1- Block diagram for the FT-77.
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Metz V:-wave antennas are offered for
the amateur radio operator who de-
mands the ultimate in performance &
reliability. “Who is Metz?"" Metz is the
world’s largest manufacturer of all-met-
al marine antennas. We have applied
marine technology and quality to our
amateur line. Metz antennas are widely
used by the US Coast Guard for the AN/
SRD-21 direction finders for search and
rescue missions.

A Metz antenna will outperform and
outlast any antenna you are presently
using. You have, no doubt, given careful
consideration to choosing your rig.
When you select the most important
component of your system, the anten-
na, specify “Metz."

Exclusive Metz Features
s Lifetime coil guarantee
= Stainless steel coil housing
* No ground plane required, works on
any surface
* SWR less than 1.2:1
* UV resistant top weather seal
» Pretuned, no adjustment required
» All internal connections are soldered
* Shunt fed, Y2 wavelength
* Internally grounded, no static buildup
* Gold over nickel-plated whip support
e 17-T Stainless whip
* #16 AWG windings
* Epoxy-filled coil
* 0" ring weather seal
* PL-259 connector in base of antenna
* All contacts silver plated
e Can be used on handhelds with

UG/255 adapter
* Supplied with 96% braid cover RG8X

cable (18" magnetic mount, 12’ roof

mount )

* Handles 250 watts AM-FM, 500 watts

| ssB

Order Today. You'll hear the difference!

Tel.: 1-800-258-4680 order desk only
1-603-528-2590 information |

We accept: VISA, MC, Money Orders

Antenna with mag. mount $58.85

with thru roof mount $54.95

(specify UHF or 2 meters)
Lily Pond Road

METZ
Gilford, NH 03246

—World’s Finest Antennas —

36 Please send all reader inguiries directly.

Communication Corp.

These stages are shown in some detail in fig.
2. Yaesu has made various changes, com-
pared 1o the FT-707, in these stages, the most
significant of which was to replace the old
3SK73GR dual-MOS FET r.f. amplifier stage
with a combination 25K 125 junction FET and
25C380TM bipolar transistor stage.

The 9 MHz I.f. signal Is then further ampli-
fied, and a portion is fed to the noise-blanker
circuitry starting with Q2016. The noise-
blanker circuitry amplifies the noise signal,
detects it, and controils the operation of noise-
blanker gate stage D2002-4. The signal is
passed through this gate whenever a noise
puise has not switched it off. Although this cir-
cuitry is in principle the same as in the FT-707,
most transistor and diode types and various
time constants have been changed. Also not
noticeable in fig. 1 is the fact that the noise-
blanker circuilry has been provided with two
selectable time consiants—a narrow position
for impulse noise and a wide one for over-the-
horizon radar-type signals. The 9 MHz signal
then proceeds to the main i.f. selectivity, the
standard 2.4 kHz s.s.b. filter, or an optional
600 Hz c.w. filter. There is no passband tuning
or i.f. shift in the FT-77, just the straight-for-
ward use of the standard s.s.b. filter or selec-
tion of the optional c.w. filter. After the selec-
tivity stage, the received i.f. signal goes on
through some more |.f. amplification, a prod-
uct detector, and then audio amplifier stages
which can provide 3 watts (at 10% THD) maxi-
mum to the built-in speaker or o an external
speaker. Again, many of the transistors and
other components used have been changed in
comparison to the FT-707.

In the transmit mode a d.s.b. signal is pro-
duced at the 9 MHz i.f. frequency and fed
through the 2.4 kHz s.s.b. filter. The signal is
then transiated to the output frequency in the
same double-balanced mixer stage, Q1005,
used in the receive mode. After further low-
level amplification it i1s delivered to the 100
watt PA unit. This unit is the same as isused in
the FT-707 as well as in other Yaesu designs. it
seems o be a very proven design, and it’s an
integrated package with a heatsink and a cool-
Ing fan. The cooling fan Is temperature con-
trolled and comes on automatically.

After the PA stage the output is routed
through one of five low-pass filters, a direc-
tional coupler, and the antenna transfer reiay.
An interesting feature about the low-pass
filters is that they are switched directly by the
bandswitch and not via relays. There is ab-
solutely nothing wrong with such switching,
but it does mean that an operator should take
care not to switch bands for some reason
when in the transmit mode, or else the band-
switch contacts will suffer. The low-pass filter
assembly is shown in fig. 3. The figure also
shows the directional coupler. The directional
coupler performs several functions. It sup-
plies relative forward and reflected power in-
formation to the metering circuitry for s.w.r.
measurement. It also supplies a control volt-
age to the PA stage to reduce the input power
If the s.w.r, should rise above a preset point
(75% of full power output is still delivered into
a load presenting a 1:3 s.w.r., but with increas-
ing s.w.r. the output power falls off very rapid-
ly). Finally, it supplies a control voltage to an
a.l.c. amplifier stage. The FT-77 does not ap-
pear to have any speech processing incorpo-
rated as such, but the a.l.c. circuitry seems 1o

be more elaborate than in the FT-707.
The frequency control and display circuitry

is much more sophisticated in the FT-77 than
in the FT-707, although here again one can be

fooled by a too quick glance at the circuitry.
Basic tuning is still done by an analog 5.0 to
5.5 MHz variable oscillator. This signal is
mixed with various crystal-controlied frequen-
cles to produce the proper local oscillator sig-
nal for a 9 MHz i.f. However, the FT-77 has a
PLL loop for which one of eight v.c.0.'s and
one of ten crystal reference oscillators are se-
lected. The output of the applicable v.c.o0. is
applied to the i.f. mixer stage, not to that of the
crystal oscillator directly. The PLL mixer re-
ceives a portion of the signal from the v.c.o,
being used and from the crystal oscillator
stage, while a phase detector stage receives
an output from the PLL mixer and the internal
v.f.o. (or from an external v.f.0. when used).
The result of all this is that the v.c.o. signal is
phase locked to the v.1.0, signal and drift inany
direction by the v.f.0. is cancelled. The v.f.o.
circuitry itsell is beautifully simple as shown in
fig. 4. Provisions are made for the installation
of one crystal in the 5.0 to 5.5 MHz range for
fixed-frequency operation. This one crystal
will aliow for an output on all of the bands, but
the output frequency on bands other than that
for which the crystal was specifically selected
will not be obvious, as one might think. For in-
stance, if a crystal were selected for 21,2500
MHz, the output frequencies on the various
other bands would be:

3.7470 MHz (LSB) 24.750 MHz
72470 MHz (LSB) 28.250 MHz
10.2500 MHz 28,750 MHz
14.2500 MHz 29.250 MHz
18.250 MHz 29.750 MHz

One obviously can get a lot of mileage out of
one crystal, but one does have to be careful
not to get into a situation where out-of-band
operation is possible. It's all explained in the
FT-77 manual.

The frequency display unit is driven from
the PLL circuitry, and its counter has preset
offests for the different modes, so the correct
carrier frequency is always displayed. The
display unit has its own internal time base. The
six-digit display is of the green fluorescent
type and is very easy o read. Besides the fre-
quency display, the display area also includes
VFO-A, VF0-B, and F symbols to indicate
whether the internal v.f.0., external v.f.o., or
fixed crystal is being used, The display does
not follow the RIT control setting in the receive
mode.

Test Results

Maost of the claimed specifications for the
FT-77 are conservative. The power output
averaged about 110 watts on all bands, falling
10 about 90 watts at the high end of 10 meters.
IMD products were about —30 dB at full
power inpul. Unwanted sideband suppres-
sion, spurious radiation, and carrier suppres-
sion figures were all around — 45 to — 50 dB.
The harmonic attenuation on some of the
lower frequency bands was better than 60 dB,
and never less than about — 45 dB. No sophis-
ticated measurements were made of receiver
performance, since most amateurs probably
would not be buying an FT-77 based on such
specifications. Sensitivity figures were better
than those specified, ranging around 0.4 uv for
20 dB S + N/N ratio on s.5.b. The only specifi-
cation that could not be verified was an image
rejection of 70 dB. No more than 50 dB could
be measured on 10 meters, and this is in line
with that achievable by most single conver-
siondesigns witha9MHz i.f. Inreality, 50dB is
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Fig. 2- The “front end" of the FT-77. The 3SK73GR stage is not the receive r.1. preamplifier as one might Imagine. It is a butfer stage for the transmit signal chain.
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Fig. 3— The bandswitch in the FT-77 switches the PA output lowpass filters directly instead
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A look inside the FT-77 reveals a "'busy" but not over-crowded layourt.
The v.1.o0. unit and PA unit are shielded separately.

a quite respectable figure for 10 meters, and
the difference between 50 and 70 dB will not
mean much under most practical operating
situations on 10 meters, especially mobile,

Using the FT-77

Using the FT-77 is just about simplicity
itself. If the antenna load is known and reason-
ably matched, there is nothing more to do on
s.s.b. except set the operating frequency,
close the PTT circuit, and adjust the Mic/Drive
control so the meter indicates within the a.l.c.
range as one modulates the transceiver. There
is no VOX circuitry; operation is strictly PTT.
On c.w. operation is equally as simple. Under
key-down conditions the Mic/Drive control is
set such that the a.l.c. indication on the meter
Is just at the upper edge of the a.l.c. zone in-
dicator (for full power output), and the trans-
ceiver is ready for operation. Sidetone as well
as a delay feature for semi-break-in are built-
in. Two controls in a recessed panel on top of
the transceiver are available to adjust the
Sidetone level and delay time after the last
keyed character before the transceiver switch-
es to the receive mode,

If an antenna tuner has to be adjusted for
minimum s.w.r., one simply has to reduce the
Mic/Drive control to minimum, set the operat-
iIng mode to CW, and close the PTT line or key-
down the transceiver (the PTT line and key line
are the same circuit), and then slowly increase
the Mic/Drive level as the antenna tuner is ad-
justed. The s.w.r. meter in an antenna tuner or
the s.w.r. reading circuitry in the FT-77 can be
used to make the adjustment. The only slightly
awkward thing about using the s.w.r. featurein
the FT-77 is that the switch that changes the
meter indication from a.l.c. to s.w.r. during
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Fig. 4— The elegantly simple analog 5 MHz v.f.o. in the FT-77.
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The back panel looks simple enough, but the use of DIN connectors allows for the connection of
many accessories.

transmit is located under the recessed panel
on top of the transceiver. Therefore, one has
to access the switch twice during the tune-up/
operation sequence, a chore which might be a
bit awkward in a mobile or portable installa-
tion. The situation can easily be corrected by
those who are a bit handy with circuitry wiring
One of the front-panel switches for an unused
accessory item(e.qg., the marker option) could
be used to switch the meter between its a.l.c
and s.w.r. reflected power functions

The “feel’”’ of the main tuning knob is ex-
cellent. The knob itself is about 1 inch deep
and has a rubberized finish for a very comfor-
table yet firm feel, It covers about 18 kHz/revo-
lution, which is a good compromise for s.5.b.
tuning and even c.w. tuning using the optional
600 Hz c.w. filter. The frequency display Is
very comfortable to view either under bright or
dim ambient light conditions. It does not have
the “‘glare’’ that sometimes is associated with
LED readouts. The frequency display is very
stable except when the 100 Hz digit is just set
on the fringe between 100 Hz digits. At some
times a bit of flickering back and forth was ob-
served when, for instance, the display
couldn't decide whether todisplay 28.547.5 or
28.547.6 MHz,

All of the rest of the front-panel controls re-
spond very smoothly, The Clarifier (RIT) control
covers aboutl +2.5kHz, and a red LED indica-
tor signals that it is in use. Another red LED in-
dicator signals when the 20 dB attenuator has
been switched in the receive antenna line. The
noise blanker onfoff switch is on the front
panel, while the selector switch for wide/nar-
row operation is under the recessed top cov-
er. The separation of these two switches did
not pose any inconvenience. The noise blank-
er always proviged positive action against im-
pulse noise in its narrow position and variable
results against over-the-horizon radar signails
in its wide position. Sometimes it was extreme-
ly effective against the radar signais (reducing
an S9 signal to S1), and at other times It didn’
seem o react to such signais at all

The CW-W position on the mode switch
means nothing more than the standard s.5.D
filter. The CW-N position selecis the optional
600 Hz c.w. filter. This filter is nicely shaped

with a 600/1300 Hz bandwidth at — 6/ — 60 dB
and fits very well with the fixed main tuning
rate. Although there is no r.f. gain on the
FT-77, c.w. operation using the 600 Hz filter
proved to be very pleasant using the select-
able fast a.g.c. action. By proper setting of the
c.w. delay control, almost any c.w. operator,
except those who demand high-speed full
QSK, should be satisfied with the break-in ac-
tion. The keying waveform rise/fall times were
not measured, but monitoring of the keying in-
dicated it was very clean with being just the
slightest bit on the "'soft” side.

Received s.s.b. audio was very clear using
either the built-in speaker or the speaker in the
FP-700 a.c. power supply. Reports on the trans-
mitted audio using the MH-1 microphone sup-
plied with the FT-77 were always favorable.
Some stations, in fact, inquired as to whether
any particular form of speech processing was
being used because of the clear, ""punchy"
audio.

Accessory Provisions/0ptions

Although the back panel of the FT-77 is
covered 80% by the PA heatsink, Yaesu did fit
in very nicely a variety of connectors for
various external accessories and options
There is a six-pin DIN connector dedicated (o
the switching and a.l.c. connections needed
when using a phone patch or linear amplifier.
An eight-pin DIN jack accepts the output of
and provides regulated power for an external
v.f.0. Still another seven-pin DIN jack is meant
for interconnection with the optional FV-700
DM or FV-707 DM v.1.0."s if one desires the fre-
guency scanning/memory features provided
by those units. Those connections are in addi-
tion to the usual ones for r.1. output, external
speaker, d.c. input, ground, key, and low-
power output (approximately 1 milliwatt) for a
fransverier.

The internal options for the F1-77 are the
narrow c.w. filter, an f.m. unit, and a Marker
unit. The narrow c.w. filter was mentioned
before and is a highly effective unil. The I.m
unit installs directly in the FT-77 using the
cable assemblies supplied with it. Whenitis in-
stalled and the mode swilch on the FT-77 sel
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“FOLD-OVER”

TOWERS

B EASE OF INSTALLATION

ROHN " Fold-Over" Towers are quickly and
easily installed. The “Fold-Over" is safe
and easy to service.

B ADAPTABILITY

ROHN has several sizes to fit your applica-
lions or you can purchase the “Fold-Over"”
components to convert your ROHN tower
into 2 *'Fold-Over".

B HOT DIP GALVANIZED
All ROHN towers are hol dip galvanized
after fabrication.

B REPUTATION
ROHN is one of the leading tower manufac-
turers, with over 25 years of experience.

Write today for complete details.

TWX: 910-652-0646 FAX: 3!]5}'59?'5512
QUALITY STEEL PRODUCTS

ROHN

Box 2000 Peoria, lllinois 61656
U.S.Al

Please send all reader inquiries directly.
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Fig. 5- The circuit diagram for the FP-700 a.c. power supply. Note the relay/resistor circuitry (lower left) designed
to limit the in-rush current flow when the supply is turned on.

to f.m., the only controls aclive on the FT-77
are the a.f. Gain, Squelch, and Main Tuning.
The f.m. option may, of course, be used direct-
ly for 10 meter operation or with a transverier
for v.h.f./u.h.1, operation. The optional Marker
unit provides marker signals at 25 kHz inter-
vals. It basically consists of a 3200 kHz crystal
oscillator stage, frequency divider IC, and out-
put buffer stage. It has provisions to adjust it
for zerp beat with a frequency standard sta-
tion such as WWV. However, il doesn't quite
appear clear from the literature supplied with
the FT-77 as to what one does with the cali-
brated marker signal if the frequency dis-
played on the FT-77 doesn'l correspond to the

The DX EDG

calibrated marker signal. Apparently, the
calibrated marker signal can be used just 10
alert the operator to the correctness of the fre-
quency indication on the FT-77's display.
The main external options include the
FP-700 a.c. power supply, the FV-700 DM and
FV-707 DM external v.f.0.'s, the FC-700 anten-
na tuner, and the FTV-700 v.h.f./u.h.i.
transverter. The only accessory unit tested
with the FT-77 was the FP-700 a.c. power sup-
ply. It matches the FT-77 nicely in size and is
only 93 mm high. It contains a fully requlated
power-supply circuitry and a built-in speaker,
as shown in fig. 5. It has provisions for just
about any line input voltage from 100 to 234

= Now With
s BEAM HEADINGS

Catch the tough ones by knowing when to look. Gives you sunrise
& sunset times for any QTH. Daylight and darkness around the world at any
time of day. Gray Line and long path times seen at a glance.
Plastic slide rule format—Easy to use—Large size.
$16.95 ppd. in U.S., Canada, Mexico. $20.95 elsewhere, by air.
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BEAM HEADINGS: A single slide gives Great Circle Bearings with the DX EDGE.
Order the slide for the latitude nearest you: 60°, 50°, 40°, 30°, 20°, 10°, or 0°.
$3 each with DX EDGE order, or $5 separately, ppd.

Please make check or M.O. payable to the DX EDGE and mail to:

THE DX EDGE, P.O. Box 834, Madison Square Stn., New York, N.Y. 10159

An informaton fyer s available lree of charge

A product of Xantek, Inc. “Xantek, Inc_, 1984

Please send all reader inquiries directly.
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v.a.c., 50/60 Hz. As shown in fig. 5, it has provi-
sion for a time delay relay to switch in the
primary of the power transformer to avoid an
input surge on marginally fused power lines or
those equipped with some of the newer very
quick acting circuit breakers (common in
some European countries). Also the LED "'on"
indicator not only signals that the unitis “on,"”
but that the regulator circuitry is working. Two
nice littie features.

FT-77 Manual

The manual is a glossy, 64-page production
that leaves nothing to be desired. It contains
very clear instructions, aided by various |l
lustrations and photographs, on how to set up
and operate the FT-77. Because the FT-77 Is
basically a straightforward transceiver with
regard to its circuitry, the manual also pro-
vides complete service and alignment informa-
tion. There are detailed diagrams and photo-
graphs (for parts layout) of every PC board.
There is also a complete parts list giving the
Yaesu part number and commercial equiva-
lent, except in the case of a few custom IC's.

Summary

The FT-77 is a dandy little transceiver and a
delight to use. [t has one or two minor con-
venience faults, in my strictly personal opi-
nion, but none of them detract from the
operating quality of the unit. It is very ruggedly
constructed, and one would have torateitasa
prime choice for someone who wants a top-
performing mobile or portable unit or a starter-
type home station unit, without a lot of “'bells
and whistles,”" at a modest price.

Numerous accessory items (FC-700 anten-
na tuner, MD-1 microphone, FV-700DM digital
v.f.o., and the FTV-707 2 meter transverter)
were only made available after this article was
finished. They will be covered in a follow-up ar-
ticle which should be of general interest, since
only the FV-700DM is a dedicated accessory
for the FT-77.) EH
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