Product Review

Yaesu FT-107M HF Transceiver

The FT-107M is a tull-featured, completely
solid-state  transeeiver  offering  the  radio
damateur @ high degree ot versatility which 1s
further enhansed by a variety of avarable op-
tions. Standard equipment iocludes all the
features we have hecome gecustomed to in an
advanced transceiver; smoofh VOX operation,
an effective noise hlanker, semi-break-in ow
and a good ri speech processor, to name a few,
Band coverage is complete, (60 through 10
meters, inchuding the three new WARC bands.!

The all-spld-state PA is rated at 240 watts
input on ow and sxb, and B0 watts input on a-m
and tsk. Being salid-state, the PA is somewhat
more seositive to SWR than rigs using vacuum
tube fmals.  Built-in  protection  circuitry
automatically reduces input power in the event
of high SWR, thus preventing damage {o the
output transistars. The power reduction is
graduial, rather than the abrupt shut-off found
o somy Figs. Ciperating into a 21 SWR will
result in approximately a 25% reduction in ouf-
nut power, The keat sink Fore the finals is fitred
with a thermostatically controlled fan to cool
the unit during Jlong tratsmissions.

Other features of the FT-107M include a
20-dB  artenuator, offset tuning on receive
and/or transmit, and digital and analog fre-
queney readout. Some of the more unusual
features found on the ’IQ07 are an  af
peak/notch filter, SWR meter, 170-Hz fsk cir-
viitry and variable i-1 bandwidth, The al filter
van be tuned trom 300 Hz 1o [L4 XHr in either
the prak ar the noteh mode, Tuning in bath
moades is very sharp, and sume cdre s required
in adjusting the frequency for maximum effec-
tiveness. The peak mode is useful on cw, evetl
when the optional 00-Fz i-f Yilter is used. The
variable bandwidth conrrol is like that found
un the FY-10MZD. 5 1t allows the i-f bandwidth
to be adjusted from 2.4 kHz to 300 Hz, This
can be very helpful when operating ssh under
crowded band conditions.

Power requirements for the FT-10TM are
13.6 ¥ at 20 A dc. For operation from the 117
¥ oav dine, two power supply uptions are
available. The FP-107E is an external supply
with built-in speaker, while the FP-107 supply
can be installed in the transceiver vabinet for
LM pactness.

Pigital Memory and DMS

Perhaps the most unusual option available
for the *107M is its digital memory system. The
DMS system provides a synthesized VFQ (the
main VFO 1 2 conventional LC  runed
useillatory and 12 memories, cach of which can
ke used ta coatrol transmit or recetve {requen-
¢y, ur both. In addition, memory fine tuning
and the normal offset tuning van be applied to
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Fig. 1 - Yaegsu's FT-107M and matching external ac-operated supply. The optional YM-35
microphone shown may be used for frequency control of the transceiver,

the memory frequency. This allows con-
siderable flexibility in frequency control. But
wait there’s more! The DMS (Digital
memory Shift) control enables the aperator to
shift & memory vhannel, in [U0-Hz steps, to
cither the upper or lower band limit. This 1
done by means of an optically  encoded,
derented control, When cormbined with the op-

tional YM-35 hand-held scanning microphone,
the operator can tune (o dny frequency in the
bar with just one hand. Three buttans, on top
of the mike, control the direction and speed of
scanning.  As pointed out in the owners
maiiual, a slight chirp may be heard when using
the DMS. The chirp is very brief and not ob-
jectionable, It is cawsed by the relatively long

Yaesu FT-107M Serial No. 9N030626
Manutacturer's Claimed Specitications
Frequency coverage, (MHz}

18-20

35-440

7Q-75
100 -105
14.0- 145
18.0 - 185
21.0-21.5
24.5 - 25.0
28.0-29.9

ARRL Lab Measurements

As specified plus 40 kHz beyond
each band edge.

Power input {de): 240 watts (ssh, cw), 80 watls (a-m, fsk).

Quiput power: Not spacified.

Carrier suppression: Better than 40 4B, (at 14 MHz).
Unwanted sideband suppression: Better than 50 dB, (at 14

MMz, t kHz tone).
Spurious output: Better than 50 dB down,

Transmitier third-order IMD: Better than 31 dB down.

Receiver sensitivity: 0.25 4V for 10 dB S/N.

Rf attenuatar, 2048 +3 dB,

APF, noteh frequency range: 300 Hz to 1.4 kHz.
Notch tilter deptis: Not specified,

Audio output power: 3 watts at 10% THD (inie 4 ohm load}).

Receiver MDS; Not specified.

Recewer twodoneg, third-order IMD dynamic range:

Not specified.

Receiver blocking dynamic range: Not specitied,

Graater than 125 watts on 160, 80,
40 and 20, Greater than 110 watts
an 1% and 10 meters.

5t dB (at 14 MHz)

Better than 60 dB {(at 14 MHz,

1 kHz tane).

47 dB down from carrier (1.8 MHz)

32 dB down from PEP.

016 uV for 10 dB S/N (at 14 MHz).

21 dB.

260 Hz to 1.7 kHz

35 dB.

Greater than 3 watts at less than
0% THD.

- 133 dBm on 80 metars, - 133
dBm on 20 meters.

B2 dB on 80 meters, 30 4B on 20
meters.

Gould not be measured
because of receiver noise.




Inck-up {ime of the svnthesizer, which also en-
sures that the LO signal is ¢lean, thus not com-
promising the receiver performance. ARRL
laboratory  tests  confirm  this;  receivet
ineasurements made using both the synthesized
dand the vonventional VEFO produced the same
resiifs.

Circuit Highlights

Each major functianal unit of the transeeiver
s contained on a separate, plug-in cireuit
hoard. Ftensive use of diode switching per-
mits band and mode changes to be made by
switching only de control voltages to the
various baards. The only point at which diodes
dre not used for rf switching is at the output or
the PA: each of the vatput low-pass filters has
a relay at each end.

During  receive, the meoming signal o
pieselected by @ single-tuned circuit and ap-
nlied to o dual-gate MOSFET (a 38K51-03)
amplifier, The amplified signal passes thrangh
# two-pole band-pass filter before being fed to
the doubly balanced diode ring miser. Follow-
ing the first mixer, the signal is hand-pass
filtered, buffered und then applied 1o the
vrystal filter, The -t amplifier uses two dual-
wate MOSFETs, while 4 doubly balanced diode
ring is used as the product detector, The overall
performance of thy receiver is very satistactory
with the caveption of poor ew filter perfor-
mance. The <kirt selectivity of the 600-Hz
filter, while adequate tor most operating, was
tar trom outstanding. Also, the twe-fone,
third-order 1M dvnamic 1ange mieasured an
By meters was less than expected, X2 dB com-
pared to 90 dB measured on 20 meters, To
determine 1if the unit received for review had a
probiem, a second F1-107M was solicited and
the measurcments were repeated. Nearly the
same resulis were obrained with the second
unit,

The transmitter section of the "TOTM is of
conventional design, The incal oscillator is a
premix tvpe using a 5-MHs VFO frequency
which is nixed with the output of a crystal
oseitlator, A separate cryvstal oscillator is used
for each band, and the crystal frequencies are
such that the LO signal is always above the
ignal freguency.

Low-power a-m operation is provided by
madulating the B98K8.3 kH7 caitier sighal. Fsh
v genierated 1 oa sonilar manner: the carrier
oscillator frequencey is shified the reguired 170
Hz. During a-m and fsk operation, the rated
ieput power of 80 watts produces an output
power al 101 watts,

Figs. 2 through 4 show ew keying waveforms
ubtained when wpetating the FI-107M under
ditfering  conditions,  Fig. 2 shows the
wavefarm when the DRIVE vantrol is adjusted
far maximum input power. It was noted during
testing that the tirst dot transmitted has a dif-
ferent wavetorm, as shown in Fig. 3. This
photo was- taken by Jlnsing the mannal
transrnt switch and then keving a singhe dot.
This wavetorm variation is likely caused by the
fume constant ot the ale cirquit, The wavetorm
shown in Fig. 4 was produced by adjusting the
DRIVE cuntrol to the point a¢ which the aic
meter just begins to show an indication; the
output power at this point was 100 watts,
While the heving wavetorms shown in Fips. 3
and 4 depart trom the ideal 3 ms rise and fall
pimes, oo the air tests showed only the slightest
“elick™ to the signal.

The spectral photograph in Fig. # shows the
transmitter two-tone, third-order 1IMD pertor-
maree to be reasonably good. Suppression of
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Fig. 2 -~ Cw keving waveform of the FT-107M
with DRIVE control adjusted for maximum input
powes, Upper trace is the actual key closure;
lawer trace is the rf enveiope, Each horizontai
division s 5 ms.

Fig. 3 — Cw keying waveform of the first dot
in string. All eperating conditions are the same
as those used for Fig. 2.

Fig. 4 — Gw keying waveform with the DARIVE
control adjusted 1o the point at which the ale
indication just begins. All other operating con-
ditions are the same as those used for Fig, 2.
Note that under these conditions the rise fime
is reduced to about 1 ms and fall time to about
2 ms.

spurious cinissions casily meets curvent £CC
reguirements (see Fig. 6). The maximum out-
put power ohtainable from the "T07M tested
was typically 126 watts, Jdropping to 112 watts
on soime bands, Othier pertinent specitications
and test results are hsted in the table,

On-the-Air Operation

tising the FT-t07M on the ait was, for the
most part, a pleasure. The broadband design
allows guick, no-tune-up band changes -— pro-
vided the antenna wstem used ~hows a
reasonably low SWR on all bands, Both re-
veived and transmitted acdio quality is ex-
cetlent and the cw heying drew no unfavorable
comments. Receiver sensitivity was more than
adequate cven when using small antennas.

A minor problem with the S-meter calibra-
tion was noted during on-the-air tests: The
S-meter readings seemed rather high compared

Fig. & — Spectral display of the FT-107M out-
put during two-tone IMD test. Third-order pro-
ducts are 32 dB below PEP and fifth-order pro-
ducis are 41 dB down. Vertical divisions are 10
dB; haorizontal divisions are 1 kHz. Transceiver
was being aperated at sated input power on
the 20-meter band.

Fig. 6 — Spectral display ot the FT-107M out-
put operated at rated input power on tha
160-meter band. Qutput power 1s approximately
125 watis, All spurious emissions are hetter
than 40 dB betow the carrier. Vertical divisions
are 10 4B; hanzontal divisions are | MHz. The
FT-107M complies with current FCC specitica-
tions for speciral purity,

to those obtatned with the station recetver qor-
mally  used, Tests with a oalibated  signal
venerator showed thar an 5-% meter reading re-
quired only a 1.5 a4V signal! Following the
S.meter calibration procedure given in the
owner's manual resuited in a 52 gV signal pro-
ducing an 5-9 reading. The number ot decibels
per S unit averaged 3.5 across the meter scale,
which is somewhat less than the 5 or 6 dB per
unit normalily tound.

Station  accessories  available include the
FC-107 antenna tuner, FTV-107TR -+ hi/vht
transverter, FV-107 external VFC and the 5¢-
1U7P speakersphone pateh. All of the above
acvesearies match the FT-107M in wolor and
styling,  Price <iass: FTCU0TM with DMS,
$1170; EPA107E, %143, Munufacturer: Yaesu
Electronics €orp., 6851 Walthall Way, Para-
mount, CA 90723, - revrne Collins, A0

KENWQOOD TR-2400 2-METER FM
TRANSCEIVER

i1 Need a durable, convenient-to-use rig that
should handle just about any 2-meter fm situa-
tion yout're likely to encounter? Kenwood’s
Model TR-2400 synthesized hand-held 1s that
kind of rig.

The TR-2400 is built around a sturdy
aluminum frame, partially encased front and
back with dark-gray high-tmipact plastic
covers, The physical layout is well planned,



