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SPECIFICATIONS

GENERAL
Frequency coverage:
160 m 1 8- 2.0MHz
&0m 3.5 - 4.0 MHz
40 m 7.0 7.5MHz
30m 10.0 - 10.5 MHz
20m 14.0 — 14.5 MHz
17 m 18.0 - 18.5MHz
I1Sm 21.0 - 21.5MHz
12m 24.5 — 25.0 MHz
10m 28.0 29.9 MH7

Power requirements:
DC 13.5volts + 10 %

Power consumption:
DC 1.5 amps receive
20 amps transmit

Size:
334 (W)x 129 (H) x 400 (D) mm
including heat sink

Weight:
Approx. 12.5 kg.

TRANSMITTER

Emission type:
LSB, USB(A3J), CW(A1), AM(A3). FSK(F1)

Power input:
240 watts DC (SSB, CW)
80 watts DC (AM, FSK)

Carrier suppression:
Better than 40 dB at 14 MHz

Unwanted sideband suppression:
Better than 50 dB (14 MHz, 1 kHz)

Spurious radiation:
Better than 50 dB down

Transmitter frequency response:
350—2700 Hz (—6 dB)

Third order distortion products:
Better than 31 dB down

Negative feedback:
6 dB at 14 MHz

2

Transmitter frequency stability:
+300 Hz after 10 minute warmup: less than
100 Hz after 300 minute warmup

Modulation type:
A3} . balanced modulator
A3 : amplitude modulation of a low power
stage
FSK shift: 170 Hz

Antenna output impedance:
50 ohms, unbalanced

Microphone input impedance:
500—-600 ohms (low impedance)

RECEIVER

Sensitivity:
0.25 uV for S/N 10 dB (SSB, CW, FSK)
1.0uV for S/N 10 dB (AM)

Image rejection:
Better than 60 dB (160-12 m)
Better than 50 dB (10 m)

IF rejection:
Better than 70 dB

Selectivity:
SSB 2.4 kHz at 6 dB down, 4.0 kHz at 60 dB
down
CW (with optional 600 Hz CW filter)
600 Hz at 6 dB down, 1.2 kHz at 60 dB down
AM (with optional 6 kHz AM filter)
6 kHz at 6 dB down, 12 kHz at 60 dB down

RF attenuator:
20dB £ 3 dB

APF, Notch frequency response:
300 Hz to 1.4 kHz

Bandwidth control:
Continuous from 2.4 kHz to 300 Hz

Audio output impedance:
4—-16 ohms

Audio output:
3 watts at 10 % THD. 4 ohm load
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ACCESSORIES

The following accessories are included with your

FT-107M Fo N . -
10 | FT-107 SERIES MODEL CHART
DC Power cord FEATURE FT-107M
Speaker plug ALL BAND CRYSTALS \ B
‘ MEMORY UNIT/DMS I X
RCA plug CW FILTER <
AM FILTER N

DC fuse (20A)
Extender legs (30 mm)
Pad for legs

RF SPEECH PROCESSOR

MICROPHONE {STANDARD) X
MICROPHONE {SCANNING} X
AC POWER SUPPLY %

[N R e

= Standard feature = - Available option

CAUTION

WHEN REPLACING FUSES IN THE DC
CABLE, USE ONLY A 20 AMPERE FUSE.
OUR WARRANTY DOES NOT COVER
DAMAGE CAUSED BY USE OF AN IM-
PROPER FUSE. NEVER CONNECT AC
POWER DIRECTLY TO THE REAR PANEL
DC POWER CONNECTOR.







(11) WIDTH

This control varies the IF bandwidth (except on
AM) from 2.4 kHz down to 600 Hz.

(12) -AF GAIN

This control varies the audio output level from the
speaker or headphones. Clockwise rotation in-
creases the audio output level.

(13) RF GAIN

This control varies the gain of the receiver RF and
IF amplifiers. For proper S-meter operation, this
meter should be set fully clockwise.

(14) APF/NOTCH

This control varies the frequency response of the
audio peak/notch filter. The peak/notch filter
may be varied over the range 300 Hz-1500 Hz.

(15) MAIN TUNING KNOB

This is the main frequency tuning dial for the
fransceiver.

{16) ANALOG AND DIGITAL DISPLAYS

The analog display is calibrated every 50 kHz,
with 1 kHz marks providing finer resolution. The
digital display provides resolution to 100 Hz.

(17) BAND
This switch selects the desired band.

(18) SELECT SWITCH

This switch selects the means of frequency control
for the transceiver. The details below apply to the
fully equipped FT-107M.

TX EXT The transmit frequency is controlled
by the FV-107 external VFO
(option), while the receive frequency
is controlled by the FT-107M internal
VFO.

The recerve frequency is controlled by
the FV-107 external VFO (option),
while the transmit frequency 1s con-
trolled by the FT-107M internal VFO.

EXT The transceive frequency is controlled
by the FV-107 external VFO (option)

RX EXT

MR The transceiwve frequency is controlled
by the memory unit and/or the DMS
(Digital Memory Shift) control.

RX MR The receive frequency is controlled by
the memory unit and/or DMS, while
the transmit frequency is controlled

by the internal VFO.

TX MR The transmit frequency is controlled
by the memory unit and/or DMS.
while the receive frequency is con-

trolled by the internal VFO.

(19) PUSH SWITCHES (M, M SET. TX CLAR
RX CLAR)

M Push the M button to store a fre-
quency in memory.

y

M SET Push this switch to activate the

DMS system.

TX CLAR) While using the internal VFO or

RX CLAR memory, push the TX CLAR switch to
provide offset from the TX frequency.
Push the RX CLAR button to provide
offset of the receive frequency. and
push both buttons to provide offset
of the transceive frequency from the
dial frequency.

(20) CLARIFIER

The CLARIFIER allows offset from the VFO
or memory frequency, according to the selection
made by pushing the TX CLAR and/or RX CLAR
buttons.

(21) M FINE

This control allows fine tuning during memory
opcration.

(22) M SET

This control activates the DMS system, allowing
offset tuning from a memory channel in 100 Hz
steps. The M FINE control may, in turn, be used to
tune between the 100 Hz steps.

(23) MCH

This control selects the desired memory channel.

(24) LEVER SWITCHES

PROC This switch activates the RY speech
Processor.
ATT This switch activates a 20 dB attenu-

ator in the incoming signal path.



APF . This control selects either the Audio

NOTCH Peak Fiiter (APF) or the audio notch
filter.

AGC This switch selects the AGC recovery
time constant. Selection of slow, fast,
and AGC OFF is possible.

NB/MARK This switch selects the noise blanker
(NB) or the crystal calibrator. The
latter feature is useful in receiver
servicing, as it provides a signal at the
antenna input which will serve as a
reference.

(25) INDICATORS (PROC, ATT, MARK, EXT,
INT, MR, M)

These indicators show the operating condition for
the speech processor (PROC), the 20 dB attenuator
‘ATT), the crystal calibrator (MARK), external or
mternal VFO (EXT, INT), and the memory system
(MR, M).

(26) METER SWITCH

This switch selects meter indication of Vcc, Ic.
ALC, compression (COMP), forward relative
power (FWD), and reflected relative power (REF).

(27) METER

The meter will display transceiver operating con-
ditions, according to the setting of the meter
switch.
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HEADPHONE CONNECTIONS

KEY PLUG CONNECTIONS

(&
PHONO PLUG CONNECTIONS

T 5]

EXTERNAL SPEAKER CONNECTIONS






(14) 8V

This is a +8 volt DC line for connection to the
FC-107 antenna tuner meter lamp.

{15) BU (BACKUP)

This jack is for connection to an external +3 V DC
power source, in order to hold the FT-107M
memory circuits when the transceiver is turncd off.

(16) SP
This 1s a miniature phone jack for connection to an

external speaker. Insertion of a plug into this jack
automatically cuts off the internal speaker.

(17) KEY

Your key plug may be inserted at this point. Key-
up voltage is 7 volts, while key down current is
.5 mA.

(18) DELAY

This control varies the receiver recovery time
constant for the VOX circuitry.

(19) DC13.5V

The DC cable should be connected at this point.
Never connect AC power to the DC cable. Failure
to observe this simple precaution will void the
warranty. During AC operation with the FP-107,
insert the DC dummy plug (supplied with the AC
power supply) into this jack.

{20) AC

When using the internal FP-107 AC power supply

ption, the AC cord is connected at this point.
Be certain to observe the proper voltage when
using the FT-107.

(21) FUSE

When using the FP-107 AC power supply, the AC
line fuse is inserted at this point. For 100/110/117
VAC, use only a 10 amp fuse, and for 200/220/
234 VAC, use only a 5 amp fuse.

PIN No.
1 —ALC IN
2 GND
3 TX GND
4 GND
5 RX GND

ACC 1 PLUG CONNECTIONS
{FOR LINEAR AMPLIFIER)

PIN

No.
CONTROL
8V
13.5V
CONTROL
8V
RX GND
TX GND

ACC 2 PLUG CONNECTIONS
(FOR FTV-107R TRANSVERTER)

PIN No.

1

D bW N

EXT VFO IN
GND

EXT 8v
AGC

i3.5V

8v

EXT VFO PLUG CONNECTIONS
(FOR FV-107 EXTERNAL VFO)

MICROPHONE PLUG









INSTALLATION

The FT-107M is designed to be a single-unit trans-
ceiver for top-performance base station or mobile
operation. For operation from AC mains, the
optional FP-107 internal power supply or FP-107E
external power supply/speaker are available from
your Yaesu dealer. Pleasc read the following sec-
tions carefully, so as to understand the important
steps required for a successful installation.

PRELIMINARY INSPECTION

Upon opening the packing carton, immediately
give the transceiver a thorough visual inspection.
Check to sce that the controls and switches are all
working freely, and inspect the cabinet for any
signs of damage. If any damage has been sustained,
contact the shipping company immediately, and
document the damage completely. Save the pack-
ing carton and foam packing material for possible
use at a later date.

BASE STATION INSTALLATION

The FT-107M requires a power supply of 13.5VDC
at 20 amps for proper operation. The FP-107 inter-
nal power supply and FP-107E extemal power

Y

supply/speaker console provide this voltage with
excelient regulation. These options are available
from your Yaesu dealer.

Before attempting operation of the FP-107 or FP-
107E from AC mains, check to see that the voltage
specification on the rear of the supply matches
your local supply voltage. This inspection must be
made before applying power to the equipment.

WARNING

Operation of the FT-107M directly from AC
mains, from improper DC voltages, or with an
improper fuse shall void the warranty on this
equipment. Likewise, operation of the FP-107
or FP-107E from improper voltages or usc of
an improper fuse shall void the warranty. J

Please refer to the power transformer primary con-
nection chart when changing supply voltages.

The transceiver should be connected to a good
earth ground. The ground lead should be made of
a heavy, braided wire, and should be connected to
the GND terminal on the rear apron of the trans-
ceiver. The ground wire connection to the station
ground buss should not be longer than 10 feet.

n7
Ho

AC AC AC AC
234V 220V 200V nrv

17
11O
100

ANATANANANANANAT
[e]

o

PTI

AC AC
Hov 100V

FP-107 POWER TRANSFORMER PRIMARY CONNECTIONS

* (Refer to FP-107E manual for transformer information for that modei)
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FP-107E Installation

Once the power transformer and fuse inspections
have been duly completed, connect the AC cable
of the FP-107E to the wall outlet. Insert the DC
plug from the FP-107E into the FT-107M rear
panel DC 13.5 V jack.

FP-107 Installation

The internal FP-107 option can be installed in a
matter of minutes.

First remove the black covers from the rear panel.
One of these covers the PA heat sink, while an-
other covers the empty space to be occupied by
the power supply. Remove the top cover of the
FT-107M.

Recheck the wiring of the FP-107 transformer
primary.

Connect the four pin female connector (red/black)
from the FP-107 to P7 (red/black) of the FT-107M.
Connect the large two-pin female connector (white/
gray) from the FP-107 to P8 (white/gray) of the
FT-107M. Connect the smaller 2 pin female con-
nector (yellow pair) to the SENSOR 1 terminal of
the CONTROL Unit. Refer to Figure 3 for details.

Slide the power supply rack into the chamber
adjacent to the power amplifier stage. Secure the
power supply rack using the four bolts marked
“A” in Figure 3. Now install the large rear panel
cover supplied with the power supply, using the
six bolts used for the previous rear panel covers.
These bolts are marked “B” in Figure 3.

B oo | o o P
o LiC (o] o
=D of
] N
Figure 1

Rear apron before FP-107 instaliation
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Figure 2

Rear apron after FP-107 installation
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Figure 3
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MOBILE INSTALLATION

The FT-107M is designed for operation from 13.5
volts DC, at 20 amps maximum current on voice
peaks. As such, it provides exceptional performance
as a mobile station. The DC cable is a standard
accessory for the FT-107M.

For under-dash mounting, a special mobile mount-
ing bracket is available from your Yaesu dealer.
The FT-107M should be located away from heater
ducts, and a minimum of two inches of air space
on all sides is recommended, in order to allow
proper air flow around the cabinet. Especially
critical is the area around the heat sink fan ex-
haust port.

The DC cable comes equipped with a 20 amp fuse
the positive line. Use only a 20 amp fuse in this
socket.

When making battery connections, be absolutely
certain to observe the proper polarity of the supply
voltage. Connect the RED cable lead to the POSI-
TIVE battery terminal, and connect the BLACK
lead to the NEGATIVE battery terminal. Reversed
connections could cause permanent damage to the
transceiver.

CAUTION

OUR WARRANTY DOES NOT COVER
DAMAGE CAUSED BY IMPROPER SUPPLY
CONNECTIONS NOR DAMAGE CAUSED
BY USE OF AN IMPROPER FUSE.

T+ is recommended that the power connections be

.de directly to the battery, instead of to the
ignition switch, etc. The battery provides consider-
able filtering action against ignition noise, while
connection to the ignition switch can place the
power line in a noisy circuit. Keep the power cable
as short as possible, and keep the lead away from
ignition cables.

WARNING

Permanent damage will occur if reversed
supply polarity voltage is applied to this trans-
ceiver. Our warranty does not cover damage
caused by reversed supply polarity.

Before connecting the DC power cable to the trans-
ceiver, check the battery voltage with the engine
running (battery charging). If the voltage exceeds
15 volts DC, the vehicle voltage regulator should be
adjusted, so as to limit the maximum charging volt-
age to less than 15 VDC. As well, do not operate
the transceiver if the DC supply falls below 12
volts. The transceiver should always be turned off
when the car is started, to prevent voltage transient
from possibly causing damage to the transistor
circuits of the radio.

ANTENNA CONSIDERATIONS

The FT-107M is designed for use into a 50 ohm
resistive load. While minor deviations from the
50 ohm figure are of no consequence, the auto-
matic final protection (AFP) circuitry will reduce
the power output if high SWR conditions are
encountered.

However., your FT-107M AFP circuitry and final
amplifier components are tolerant of the minor
SWR conditions present in many amateur instal-
lations. At an SWR of 3:1, for example, 75% of
full rated output power will be obtained.

The Yaesu RSL series of mobile antennas is avail-
able from your Yaesu dealer, for mobile installations.

- 14 -



DIAL CALIBRATION

The FT-107M digital display is a true frequency
counter, so no calibration is required. When
changing sidebands, the digital display will also
change 3 kHz.

Analog Dial Calibration
SSB

(1) Set the MODE switch to the desired mode,
USB or LSB.

(2) Set the NB/MARK switch to MARK.

(3) Rotate the VFO dial to the nearest 25 kHz
point, as indicated on the digital display. Now
align the analog dial skirt so that the bold
calibration marking on the skirt is aligned
with the vertical calibration point on the
subdial window.

BOTTOM PANEL FEET

The feet on the bottom panel may be changed, if
it is desired to change the viewing angle for the
VFO. In the accessory kit for your FT-107M, there
are two extender feet with mounting pads. These
may be installed cither in front or in back, accord-
ing to the requirements of your station. Refer to
the drawing for mounting details.

Figure 5.

CABINET
BOTTOM
PLAST/IC FOOT

SCREW, M4

Figure 6.



OPERATION

The tuning procedure for this transceiver is not
complicated. However. care must be exercised
when operating this equipment so that peak
performance is obtained. The following paragraphs
describe the procedure for operating the FT-107M.

INITIAL CHECK

Before connecting the transceiver to the DC power
source, be certain that a fuse of the proper rating
is in use. When using the FP-107 or FP-107E AC
Power Supply. be certain that the voltage specifi-
cation for the power supply matches your local AC
supply voltage.

<REQUENCY SELECTION

Frequency selection on the FT-107M is by means
of a digital as well as an analog display. The digital
display reads the truc frequency, with accounting
for the carrier frequency. Therefore. no recali-
bration of the display is necessary when changing
modes. The calibrator is chiefly useful for making
receiver adjustments.

The digital display allows resolution to 100 Hz,
while the analog skirt on the main dial allows
1 kHz. One revolution of the main tuning dial
corresponds to a frequency change of 25 kHz.
The marker signal may be used to set the 5 kHz
marking of the analog dial skirt.

further coarse frequency determination may be
made through the main dial window, which
contains a sub-dial calibrated every 50 kHz.

RECEIVE OPERATION
(1) Connect a 50 ohm antenna to the rear panel
ANT jack. Preset the controls and switches as

follows:

POWER ... ... .. .. i OFF
VOXGAIN .. ... ... PTT
NB .............. Fully counterclockwise
MODE .................. Desired mode
WIDTH .. ............ 12 o’clock position
AF GAIN . Adjust later for comfortable level
RFEFGAIN ............... Fully clockwise

APF/NOTCH knob . 12 o’clock position

- 16 -

(2)

3)

4)

(5)

BAND ................... Desired band
RXCLAR ............ ... ...... OFF
CLARIFIER . ......... 12 o’clock position
MFINE .......... ... 12 o’clock position
ATT .. . OFF
APF/NOTCH switch............... OFF
AGC .. . F
NB/MARK switch ................ OFF
METER ........................ vCe

Turn the POWER switch ON. The meter lamp
and digital display will become illuminated.
The meter needle should deflect to within the
VCC range at the right side of the meter scale.

Adjust the AF GAIN control for a comfort-
able listening level. Therc is no ““preselector™
or other peaking required for this receiver,
because the preselector networks are all
preset.

When pulse-type noise is encountered, turn
the NB switch ON. NOW, rotate the control
clockwise until the noise pulses are elimi-
nated. The best setting of the blanker for
overall receiver performance is one that just
eliminates the noise pulses, without being
advanced too far. No noise blanker will
eliminate all types of noise, but the FT-107M
blanker is a.state of the art design that
provides significantly improved blanking
capability over earlier designs.

For varying the width of the IF passband,
rotate the width control. In the IF, two
8-pole crystal filters are used. One filter is
fixed, and presents a boundary for the band-
width. The center frequency of the IF is then
varied across the passband of the second
filter, using a mixing technique that results in
no change of pitch on the received signal.

The result is continuously variable bandwidth,
from 2.4 kHz down to approximately 300 Hz.
This system is highly effective in climinating
high-pitched “buckshot™ on SSB, as well
as interfering CW signals.

The WIDTH system is defeated during AM
operation, and the received signal bypasses
the second IF filter.



(6)

(7

(8)

(9)

(10)

Under conditions of very heavy QRM, while
operating CW, the APF (Audio Peak Fiiter)
may be activated. Switch the APF/NOTCH
lever to APF, and tune the APF/NOTCH
control for maximum enhancement of the
desired signal. The operator will observe that
the background noise will be reduced
dramatically, resulting in excellent signal to
noise ratio.

For elimination of an interfering carrier
within the AF passband, set the APF/NOTCH
switch to NOTCH. Then rotate the APF/
NOTCH control carefully for the best nulling
of the offending carriecr. The notch is
extremely sharp, so tuning is critical, but the
excellent notch depth is extremely effective
in eliminating interference.

The RX CLARIFIER may be used if
the incoming signal is drifting. Press
the RX CLAR button, and rotate the
CLARIFIER control, to activate the receiver
offset tuning. The TX button may be pushed
to allow offset of the transmit frequency, and
both the TX and RX buttons may be pushed
together to allow offsetting of the transccive
frequency from the dial frequency.

AGC time constant setting may be ac-
complished by sctting the AGC switch for the
desired recovery time, slow or fast. The AGC
system may also be defeated by setting this
switch to OFF.

For extremely strong signals, a 20 dB attcnu-
ator may switched into the incoming receive
line. Set the ATT switch to ON for this
purpose.

TRANSMITTER OPERATION

The FT-107M transmitter is extremely easy to use,
requiring only presetting of the controls and
switches. No tuning procedure, other than an
initial setting of the mic gain and RF processor
level, 1s required.

When transmitting, it is important that you always
have a dummy load or matched antenna connected
to the antenna jack. The automatic final protection
unit will reduce power if an improper load is
connected.

When transmitting, never change the position of
the MODE. BAND, nor the SELECT switch. It
is possible for the final amplifier transistors to be
damaged by transients generated by this kind of
abuse. Please follow this simple precaution without
fail.

The FT-107M contains a heat-sensing protection
circuit for the final amplifier. Do not transmit at
full power (e.g. key-down CW) for more than 30
seconds. If you have been key down for a 30
second period, we recommend two minutes of
standby operation to allow the final transistors to
recover to normal operating temperature.

The following paragraphs describe transmitter
operation. If our guidelines are followed, the FT-
107M will provide many years of trouble-free
operation.

PRELIMINARY CHECKS

(1) Preset the controls and switches as follows.

VOXGAIN ............... PTT position
FWDSET ............ 12 o’clock position
MICGAIN ........ Fully counterclockwise
DRIVE ........... Fully counterclockwise
COMP............ Fully counterclockwise
MODE ......... ... .............. FSK
DIAL ................ Desired frequency
BAND ... ... ... ... ..... Desired band
SELECT .. ... ..., VFO
TXCLAR .. ... ..., OFF
PROC ... ... .. .. . ... ..., OFF
METER switch ..................... IC

(2) Connect a matched antenna to the antenna
jack.

(3) Set the VOX GAIN control to MOX.

- 17 -



(4)

(3)

(6)

(7

Advance the DRIVE control so that the IC
reading on the meter reaches exactly 10
amperes.

Set the METER switch to FWD, and adjust
the FWD SET control so that thc meter
needle is aligned with the FWD SFT position
on the meter scale.

Set the METER switch to REF. The meter
needle should be within the REF scale area
for full power operation. The REF area
covers SWR readings of up to 2 : 1. the area
which will result in essentially no reduction
in power output. If the needle rests above
the REF area, remedial work on your antenna
system may be in order. Alternatively, the
FC-107 Antenna Coupler may be used to
provide a 50 ohm load for your transceiver.

For the above test procedure, please be sure
to check the frequency before transmitting.
Also, use the minimum power necessary to
obtain a full scale reading on the FWD SET
step. If less than 10 amps of 1C will provide
this reading, by all means use the lower power
level.

SSB OPERATION

)

3

4)

Connect your microphone to the front panel
MIC jack.

Preset the controls and switches as follows:

MODE ........ Desired mode, LSB or USB
METERswitch . .................. ALC
MICGAIN ........... 10 o’clock position
DRIVE ............... Set for full output

Close the microphone PTT switch, and speak
into the microphone in a normal voice. Adjust
the MIC GAIN control so that the ALC meter
needle does not go beyond the ALC range of
the meter. With the meter switch set to 1C,
the reading on voice peaks will be roughly
5 amps, or about 1/3 to 1/2 of the full power
single-tone meter reading.

To adjust the RF speech processor, place the
PROC switch ON. Speak into the microphone
in a normal voice, and do not change the MIC
GAIN setting performed in step (3). Advance

(5)

the COMP control to the 10 o'clock position,
and adjust the DRIVE control <o that the
ALC meter ncedle does not go beyond the
ALC range of the meter. Now adjust the
COMP control with the meter switch set to
COMP: the meter should indicate between 5
and 10 on the COMP scale during voice peak
conditions.

While some initial adjustment of the MIC
GAIN, COMP, and DRIVFE control may be
required, be careful not to overdnve the trans-
mitter, for best spectral purity. When speak-
ing into the wmicrophone in a long syllable
(such as the word ““four™), do not advance
the DRIVE control beyond the point where
the IC or forward power reading ceases to
increase.

To set the VOX circuitry, advance the VOX
GAIN control on the front panel so that your
voice activates the transmitter. The rear panel
DELAY control will allow the operator to set
the VOX time constant for the desired hang
time after you have finished speaking. The
ANTITRIP control, VRsg03, is located on the
IF Unit, and it may be adjusted as necessary
to prevent the speaker output from activating
the VOX. Do not use more VOX GAIN nor
ANTITRIP than necessary.

CW OPERATION

(N

3)

4

Insert your key plug into the rear panel KEY
jack. Key up voltage is 7 VDC, and key-down
current is 1.5 mA, so most all electronic
keyers will work without modification with
the FT-107M.

If you use a footwitch, connect its plug to
the rear apron PTT jack.

Set the MODE switch to CW-W or CW-N, and
set the VOX GAIN control to PTT.

Activate the transmitter (close the footswitch
or set the VOX GAIN control to MOX), and
go key down. Adjust the DRIVE control for
the desired power input, up to a maximum
reading of about 18A on the IC meter.



(5) For semi-break-in operation, advance the
VOX GAIN control to the point where the
VOX relay is activated by the sidetonc audio
signal. The DELAY control, located on the
rear panel, may be adjusted to control the
VOX relay hang time.

(6) For QRP opecration, reduce the level set by
the DRIVE control. The power output may
be reduced to 0 watts, if desired.

FSK OPERATION

The FT-107M is designed for 170 Hz FSK oper-
ation.

{1) Connect the lead from your terminal unit to
the rear panel FSK jack.

(2) Set the MODE switch to FSK, and set the
VOX GAIN control to MOX. Advance the
DRIVE control for a reading of 5 amps on
the IC meter. Do not operate the FT-107M
on FSK at the same power levels as stipulated
in the sections regarding SSB and CW oper-
ation.

(3) The keying signal from your terminal will
now activate the FT-107M transmitter. When
using the optional CW filter, the CW filter
will automatically be selected during FSK
operation.

AM OPERATION

(1) Set the MODE switch to AM, the METER
switch to IC, and rotate the MIC GAIN and
DRIVE controls fully counterclockwise.

(2) Close the microphone PTT switch, and ad-
vance the DRIVE control until the reading
on the IC meter reaches 5 amps.

(3) Speak into the microphone in a normal voice,
and advance the MIC GAIN control until a
slight downward deflection of the IC meter
is noted on voice peaks. Do not advance the
MIC GAIN control too far, as any excess
cnergy above that required for full modu-
lation will be wasted in spurious emissions.

(4) In the AM mode, the RF speech processor
and variable IF bandwidth control are not
usable.

SELECT SWITCHES/MEMORY OPERATION

(Note: The memory unit is an available option
for the FT-107M)

Frequency control on the FT-107M is by means of
the internal VFO, the memory and DMS circuitry,
an external VFO (such as the FV-107), or various
combinations of the three. The SELECT switch
will determine the circuitry in control of each
mode, and the selection procedure is described
below:

VFO This position selects TX/RX oper-
ation on the FT-107M internal
VFO.

MR This position selects TX/RX oper-
ation on the FT-107M memory
system.

RX MR This position selects RX operation
on the memory, with TX operation

on the FT-107M internal VFO.

This operation selects TX operation
on the memory, with RX operation
on the FT-107M internal VFO.

EXT This position selects TX/RX oper-
ation on the FV-107 external VFO.

TX MR

RX EXT This position selects RX operation
on the FV-107, with TX operation
on the FT-107M internal VFO.

TX EXT This position selects TX operation

on the FV-107, with RX operation
on the FT-107M internal VFO.

In addition, changing of and offset from memory
channels is controlied from the front panel. The
controls of interest are as follows:

M This button is used to store a fre-
quency in memory.

This button activates the DMS cir-
cuit.

M SFT

RX CLAR This button selects offset tuning of
the receive frequency during VFO

Oof memory operation.

TX CLAR This button selects offset tuning of
the transmit frequency during VFO

or memory operation.

T/R CLAR When both buttons are pushed, off-
set tuning of the transceive fre-

.quency is provided.



M FINE

M SFT
(knob)

M CH

The memory fine tuning control
provides a very fine tuning adjust-
ment for memory channels. The
available offset range is approxi-
mately 3500 Hz, making this con-
trol ideal for tuning between the
100 Hz DMS steps.

The Digital Memory Shift (DMS)
circuitry is controlled by the M
SFT knob. When a memory channel
is programmed, and the M SFT
button is pushed, the memory fre-
quency can be shifted up or down
in 100 Hz steps. up to and slightly
beyond the 500 kHz limits of the
normal VFO range.

The memory channel selector
chooses the desired memory chan-
nel.

TYPICAL MEMORY OPERATION

Operation of the memory system and DMS circuit-
ry is perhaps best described by the use of several
examples. Following the examples, some advanced
programming techniques will be discussed.

(1) You are operating on a net on 3970 kHz and

)

must QSY down 10 kHz to handle a piece of
traffic. With the SELECT switch set to VFO,
sct the main tuning dial to 3970 kHz. Press
M to memorize 3970 kHz in the desired
memory channel. Now move the main dial
down to 3960 kHz to handle the message.
When finished, set the SELECT switch to MR
for instant return to 3970 kHz. the net fre-
quency. For return to 3960 kHz, again select
VFO.

You are operating split frequency on 40 meter
phone, and you hear DXIDX on7090 kHz,
listening for calls on 7205 kHz. With the
SELECT switch on -, tune to 7090 kHz,
and press M to store that frequency in chan-
nel 1. Now turn the main dial to 7205 kHz,
and set the SELECT switch to RX MR: you
will now be listening on 7090 kHz, while
transmitting on 7205 kHz. To listen to the
pile-up of stations on 7205 kHz calling
DX1DX, set the SELECT switch to VFO:
you will now be listening on 7205 kHz. .

20 -

3

If DX1DX starts to drift, press the RX CLAR
button, and use the clarifier. Alternatively.
for slight drifting, use the M FINE control.
If DX1DX decides to QSY 10 kHz, press the
M SFT button, and rotate the M SFT control
to the new frequency (e.g. 7080 kHz). The
M SFT control will not affect the transmit
frequency, because the SELECT switch is
set to RX MR, and control of the transmit
frequency is by the VFO.

You find DXIDX on 21270 kHz, working
stations by order of call area. You also find
DX@AA on 14145 kHz, listening on 14205
kHz, also by call area. The memory and no
tune-up capability make this situation easy
to cover.

First, tune to 21270 kHz on the VFO, set the
M CH switch to 1, and press M. Now, sct the
bandswitch to 14 MHz, and the dial to 14145
kHz. Set the M CH switch to 2, and press M.
Now move the main dial to 14205 kHz.

To check DXPAA’s frequency (14145 kHz),
set the SELECT switch to RX MR. To check
DX1DX’s frequency, set the bandswitch to
21 MHz and the M CH switch to 1. If DX1DX
is acknowledging your call area, set the
SELECT switch to MR and call him. To re-
check DX@AA, set the bandswitch to 14 MHz,
and the M CH switch to 2. If DXQAA is listen-
ing for your call area, switch to RX MR for
RX on 14145 Hz and TX on 14205 kHz.

Because there is no “preselector tuning” con-
trol, nor any transmitter peaking whatsoever,
it may be seen that several stations on differ-
ent bands may be checked in a matter of
seconds, without touching a VFO dial.



NOTES ON DMS OPERATION

The DMS control will allow offsetting of the
memory frequency in 100 Hz steps. Every several
steps, however, a slight momentary *‘chirp” in the
memory frequency may be observed. This is caused
by a relocking of the memory circuitry during shift
operation, and it is entirely normal. The “chirp”
lasts only a small fraction of a second, and no fre-
quency stability whatsoever will result on that
“step”. The design technique that produces the
brief ‘“‘chirp” also ensures clean local oscillator
operation, important for good dynamic range of
the receiver.

When you turn on the M SFT button, perform a
shift using the M SFT knob, then turn the M SFT
button OFF, the memory will return to the
original memory frequency. However, when you
push the M SFT button on again, you will not
return to the previous shift frequency; you will
start on the original memory frequency, and a
new shift must be programmed. An alternative
solution is shown in the ‘“‘Advanced Programming
of Memory Channels” section, below.

When using the M SFT control, it will frequently
be useful to use the M FINE control for tuning
between the 100 Hz steps, especially on CW. The
M FINE control should, otherwise, be set to the
12 o’clock position. When a frequency is stored
in memory, then recalled, the M FINE control
shifts the memory frequency based on the position
of the M FINE control at the time of frequency
entry. Thercfore, one "can see that the offset
capability of the M FINE control will be reduced
if it is not preset to the 12 o’clock position.

ADVANCED PROGRAMMING OF MEMORY
CHANNELS

The paraliel storage system used in the FT-107TM
memory allows a degree of flexibility not found in
other memory systems: the ability to program a
new memory frequency having shifted an earlier
memory frequency. An example will show how
this technique can be used to good advantage.

Let us say that DX@AA is transmitting on 14195
kHz, tuning between 14225 and 14250 kHz;
watching DXPAA’s operating practice, you notice
that he listens for stations at 5 kHz intervals with-
in the above range. Here’s how to proceed:

Tune the main dial to 14195 kHz, set the M CH
switch to 1, and push M. Now set the SELECT
switch to RX MR, and press the M SFT button.
Rotate the M SFT knob until you find the station
DXQAA is working on 14225 kHz (check the trans-
mit frequency of DXPAA instantly by switching
the SELECT switch to VFO to follow the calling
sequence). Now set the M CH switch to 2, and
press M. If the next QSO is with a station on
14230 kHz, rotate the M SFT knob again to that
frequency, set the M CH switch to 3, and press
M. Follow this sequence until you have DX@AA’s
favored listening frequencies in memory. Now you
can switch to TX MR, turn M SFT OFF, and
select the memory channel corresponding to the
most likely listening frequency for DX@AA, be-
cause 14225 kHz, 14230 kHz, 14235 kHz, etc.
will all have been stored in successive memory
channels. Use the transmit clarifier, if desired.
to make a minor change in a frequency.

You may continue to shift off of any memory
channel, and use it to program a new memory
channel, up to the limit of 12 total memory
channels. This technique can also be used to
advantage when operating on a nct, if you
want to store and check several frequencics
without leaving the net frequency (on the VFO).

SCANNING OPERATION WITH YM-35 MICRO-
PHONE (OPTION)

The YM-35 scanning microphone (option) can be
used to provide up/down scanning, as well as
scanning speed control, for convenicnt operation.
The YM-35 can oanly be used with a memory-
equipped FT-107M, because it depends on the
memory system for its scanning capability.

First, program any memory frequency as a starting
point. Now set the M SET button to éN, and press
the UP or DN scanning button on the YM-35. For
as long as you hold the UP or DN switch down,
scanning will occur. Release the scanning switch to
stop the scan.

To activate the fast scanning feature, press both
the UP or DN switch and the FAST switch. Release
both switches for stopping of the scan.



CW/AM FILTER (OPTION) INSTALLATION

(1) Remove the top case by removing the mount-
ing screws, as shown in Figure 9.

(2) Remove the FILTER Unit from its mounting
position, shown on page 23.

(3) For CW filter installation, remove jumpers
“B” from the foil side of the board. For AM
filter installation, remove the jumpers marked
“A’" in Figure 7.

(4y Mount the filter to be installed in the position
shown in Figure 7. The CW filter is mounted
using a nut, lockwasher, and spring washer.
The nut should be tightened so that it is snug,
but excessive torque should not be applied.
Refer to Figure 8 for mounting details.

(5) When the CW filter is installed, the CW-W
position will select CW operation using the
SSB filter, while the CW-N position will select
operation using the CW filter. The CW filter
will also be switched into the line for FSK
operation.

Figure 9
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CIRCUIT DESCRIPTION

The block diagram, and the following circuit
description, should provide you with a better
understanding of the design of the FT-107M.
Refer to the schematic diagram for specific
component details.

RECEIVER

The RF signal from the antenna is passed through
antenna relay RLz, lamp fuse Figor, a high-pass
filter (fc = 1.7 MHz), and delivered to the RF
Unit via the RF Mother board.

RF UNIT (PB-2158)

The RF signal is amplified by RF amplifier Q1001
(3SK51-03), a dual-gate MOSFET with superior
linearity and low noise figure. The input and out-
put of the RF amplifier are protected by preset
bandpass filter networks for each band, for pro-
tection against strong out-of-band signals. The RF
signal is then fed to the first mixer, Dioas —
Dioz7 (18S16), a Schottky-barrier doubly-
balanced mixer, for excellent intercept character-
istics. The RF signal is mixed with a local signal
delivered from the LOCAL Unit, resulting in a
8.9875 MHz first IF. The IF signal is then ampli-
fied by Qio10 (3310) and delivered to the FILTER
Unit.

FILTER UNIT (PB-2004)

The IF signal at pin 38 of the FILTER Unit is
passed through a monolithic filter, XF300;. which
has a 20 kHz bandwidth’, providing protection
from in-band IMD while allowing a wide band-
width for noise blanking. Noise blanker diodes
Di3oos and Dsgos are placed between Ts003 and
Ts004, and they function as an on/off switch
controlled by noise blanker driver Qszo03 (MPS-
A13); the necessary delay time for matching the
noise pulse to the blanking signal is provided by
XF3001.

The IF signal then undergoes an impedance trans-
formation at source follower Q3004 (2SK19GR),
and is passed through the SSB filter XF3002 (of the
optional AM or CW fiiters). Selection of the filter
to be used is performed by one of diode switches
D304 —D3013 (181007), depending on the mode
of operation.

_25A

The IF signal is then fed to gate 1 of the IF first
mixer, Qsoos (3SK51-03), where the IF signal is
heterodyned with a 19.7475 MHz £ Af local signal
delivered from crystal oscillator Q3010 (2SC535A)
and buffer amplifier Q3012 (2SC1815Y), resulting
in a signal of 10.75 MHz + Af. The new 10.76
MHz signal is passed through crystal filter XF300s .
and delivered to IF second mixer Qs007/Q300s
(2SK19GR), where the filtered signal is hetero-
dyned with the 19.7475 +Af local signal delivered
from Qapo01 (2SC1815Y), producing an 8.985 MHz
IF signal, the same as the original IF.

This process varies the 10.76 MHz IF signal across
the passband of XFiges, without producing a
change in the main 8.9875 MHz IFF. The combi-
nation of filters XFsp02 and XFsgos provides
continuously variable width of the IF passband.
The frequency of crystal oscillator Qago; is con-
trolled by varactor diode D3¢25 (1S2209).

In the AM mode, the IF signal is passed through
diode switches Dsg21 and Dagaz (181007), and
does not pass through XFiggs.

IF UNIT (PB-2005)

The IF signal from pin 3 is amplified by Qao01
and Qa002 (3SK51-03), and immediately fed to pin
18, for delivery to the AF Unit.

In the AM mode, the IF signal is coupled from the
drain of Qaqoo02 via Cao1¢ to buffer amplifier
Qa004 (2SC1815Y). From there, the signal is fed
to AM detector diode Daoos (IN270), and
delivered, through buffer Qaoos (2SC1815Y). to
the AF Unit.

A portion of the output from Qagoq is rectified by
Da4oe1 and Daooa (1N270), producing a DC voltage
for AGC purposes. The AGC voltage is amplified
by Qaoos (2SC1815GR) and fed to gate 2 of the
RF and IF amplifiers, controlling the gain of
those stages. When the AGC switch is turned OFF,
the RF GAIN control provides a manual means of
controlling the gains of those stages, so that gain
control is never lost.

The AGC signal is further amplified by Qso07
(2SK19GR) and Qo008 (2SAS564A) for signal
strength indication on the front panel S-meter.
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AF UNIT (PB-2006)

The incoming SSB/CW/FSK IF signal is fed
through diode switch Dseo7 (1S81007), and
delivered to the ring demodulator, consisting of
Dsoos Dsoos (1S1007), which demodulates the
IF signal into audio using the carrier signal
delivered Yrom Qsoos (2SC380Y).

The carrier oscillator, Qsoos (2SK19GR), oscillates
at 8986 kHz for LSB and FSK, and at 8989 kHz
for USB and CW. Diode Dsg09 (1S1555) conducts
to activate Xsoo: for LSB/FSK. while Dso1o
(1S1555) conducts to activate Xseo2 for USB/
CW. The carricr signal from Qsoos is amplified by
Qs000 for delivery to the ring demodulator.

The audio output from the ring is amplified by
Vs016 and Qso17 (2SC1000GR), and delivered
.nrough the APF/NOTCH switch and AF GAIN
control VR2a to the audio output amplifier,
Qso17 (uPC 2002H ), which delivers 3 watts of
audio output to the speaker. The audio spectrum is
shaped at Qso14 by a low pass filter of fo = 2.7
kHz, —12 dB/octave.

Operational amplifier Qso15 (2PC324C) is placed
in the audio circuit by the APF/NOTCH switch on
the front pancl. For APF operation, a selective
active filter is formed by two sections of Qso;s.
and the output 1is amplified by Qso16
(2SC1000GR) prior to delivery to Qso17. Two
sections of Qso15 are also used for the high-Q notch
filter. VR3 provides for adjustment of the center
frequency of the audio peak and notch filters.

in the AM mode, the output from buffer Qao0s is
fed to the base of Qso13 for amplification, in the
same way as the signals on the other modes.

PROTECTOR UNIT (PB-2146)

The incoming RF signal is fed to a 1.7 MHz high-
pass filter through a lamp fuse which protects the
RF amplifier and mixer against extremely strong
signals. This signal is then fed to the RF Unit.

If an excessive current flows through the Power
Amp Unit, Qrso2 (2SA733) will act to reduce the
drive level and to protect the Power Amp Unit.
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NB UNIT (PB-2007)

After filtering at XF3001, a portion of the 8.9 MHz
IF signal is fed through buffer Qso02 (2SC1815Y),
located on the FILTER Unit, to amplifier Qssos
and Qeo12, (25C1583), and further amplified by
Qso13 (2SC380Y).

When a carrier or noise-free modulated signal is
received, the IF signal is rectified by Dso12 and
Dsors (1N270), producing a DC voltage. The
DC voltage is amplified by Qo015 (ESC1815Y),
which charges Ceos3, for AGC purposes. The AGC
voltage is used to control the gain of Qgo11 and

Q6012 -

When pulse-type noise is received, D¢o14 and
Dso1s (IN270) rectify the IF signal, producing
a DC voltage which controls the noise blanker
switch, Q3o003.

Noise pulses have a very short duration, but high
amplitude. Because of the very slow time constnat
of the Ceoa3 /Reoasdischarge path, AGC voltage is
not induced by these short-duration pulses. There-
fore, Qeor1 and Qeo12 operate at full gain, provid-
ing maximum voltage to the base of Qzo03. When a
pulse is received, Qaoo03 biases D3oos to block the
signal path momentarily. When a noise pulse and a
desired signal are received simultaneously, the
blanking action is not impaired, because the
relative amplitude difference between the desired
signal and the noise pulse is still high. The front
panel noise blanker level control varies the DC
voltage applied to the base of Qso03.

MARKER GENERATOR (RF UNIT)

A 25 kHz marker generator is provided, for
alignment and testing purposes. Marker generator
Qio0os (2SC380Y) generates a basic 3200 Hz
crystal-controlled signal, which is amplified by
Qio06 (2SC380Y) and divided into 25 kHz
multiples by Qioo7 (F4024P), a binary counter.
The 25 kHz signal is applied through buffer Q;o0s
(2SC380Y) to the input eof the RF amplifiers,
making the marker a useful input signal for align-
ment purposes.
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TRANSMITTER
SSB MODE

The speech signal from the microphone jack is
fed through MIC GAIN control VRé6a to pin 30
of the AF Unit.

AF UNIT (PB-2006)

The speech signal is amplified by microphone
amplifier Qsoo2 (TA7063P) and fed through relay
RLsoo: to the ring modulator, Dsgos—~Dsoos,
where the speech signal modulates the carrier
signal delivered from Qsoos. The resulting double
sideband signal is amplified by buffers Qsoos
{2SK19CR) and Qso0s (2SC1815Y), and delivered
‘o pin 33 of the FILTER Unit.

FILTER UNIT (PB-2004)

The 8.9875 MH.z double sideband signal is ampli-
fied by buffer Qsoo0s, and passed through sideband
filter XF3002 by diode switches D3oo0s and Digo9.
The filtered SSB signal is then ampilified by buffer
Q1005 (2SK19GR) and fed to pin 15 of the NB
Unit.

NB UNIT (PB-2007)

When the RF processor is OFF, the SSB IF signal is
amplified by Qsoo3 (35K51-03) and delivered to
the ring mixer, located on the RF Unit. When the
srocessor switch is ON, the IF signal is amplified
by buffer Qsoor (2SK19GR) and further amplified
by limiter Qesoo2 (TA7060P), where signals that
exceed a preset clipping level are sliced out.

This highly clipped SSB signal is passed through
crystal filter XFgoo1, which removes RF harmonics
that result from clipping. The IF signal is then
amplified by Qeoos, and delivered to the diode
ring on the RF Unit.

A portion of the output from Qsoo: is amplified
by Qsooa (2SC1815Y) for indication of the com-
pression level on the front panel meter.

34 -

RF UNIT (PB-2158)

The IF signal from pin 3 is delivered to the ring
mixer, Dyo3s —Dio37 (18816), where the 1F signal
is mixed with a local signal delivered from Q2013
{2N4427), producing the RF output signal. The
RF signal is then amplified by Qieo2 (2SK19GR)
and Qioos (2N4427) and fed to the 100W PA
Unit.

A portion of the output from Q,003 is fed through
buffer Qro12 (2SC380Y) to the RF OUT jack, for
use with the FTV-107R transverter.

100W PA UNIT

The RF signal from the RF Unit is fed to pre-
driver Q401 (2S8C1589), amplified by drivers
Q1402 and Qpaes (25C2395), and amplified by
final PA transistors Qja04 and Qqaes (25C2290),
which provide approximately 100 watts of RF
output. Both the driver and final PA stages are
operated in a push-pull configuration.

In order to assure high linearity for the amplifier,
Ris1a, Rig21, Riazz, Cira07, Ciaos. Cia30, and
Ci1a31 provide control voltage for Qiaoz —Qi4o0s.
This technique, known as RF negative feedback,
assures that 3rd order IMD products will be kept to
a minimum.

Bias voltage for Qiso1 - Qisa03 is provided by
Diso1r (YZ033), which sets the bias at 3 volts.
Thermal compensation for the bias linc is provided
by D1402 and D14o3 (IODIO).

The supply line for the final transistors is
regulated at 8 volts by Qiaos (uPC14308), while
Qia07 (2SD235Y) and Diaoa/Dises (10D10)

provide thermal compensation.

Thermistor THg, senses the operating temperature
of the final transistors, for control of the heat
sink fan motor via the CONTROL Unit.

LPF (LOW-PASS FILTER) UNIT (PB-2014)

The RF output from the PA is fed to the LPF
Unit, where individually-tuned low-pass filter
networks for each band are selected by relays
RLiso1 ~RLis12. A CM coupler, located in the
output line, provides sample signals to be used for
SSB ALC and AFP (Automatic Final Protection)
voltage.



CM COUPLER UNIT (PB-2056)

The output from the LPF Unit is fed to the CM
COUPLER Unit, where a directional coupler
provides for relative forward and reverse power
indication on the front panel meter.
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CW MODE

The CW carrier is gencrated by crystal oscillator
Qs011 (2SK19GR) and amplified by Qsons
(2SC1815Y) and Qsoos (3SK51-03). The carrier
signal is then delivered to Qsoo3, and from there
the signal path is identical to that of the SSB
signal.

The key lead from the key jack controls transistor
switches Qago15 and Qaoie (2SC1815Y), which
turn bias controller Qio0s (2SC1959) on and off.
The output from Qo4 is applied to the emitter
lead of driver Qie03. providing keying of the out-
put amplifier line.

Qso16 also controls sidetone oscillator Qao21
(2SC1815GR). which provides an audio keyed
tone of approximately 800 Hz. The output of
4021 is applied both to AF amplifier Qso17,
for delivery to the speaker, and to the VOX
circuit, for semi -break - in operation.

FSK MODE

The output from an external terminal unit is
applied to the rear panel FSK jack, which is con-
nected to keying transistor Qsoio (2SC1815Y).
The switching action of Qsoje causes trimmer
capacitor TCsgos to be switched into the tuning
circuit for CW carrier crystal Xsoo3, providing for
170 Hz FSK shift. The carrier signal generated by
crystal oscillator Qso11 then follows a path identi-
cal to the one followed on CW.

AM MODE

The output from microphone amplifier Qsoo2 is
further amplified by Qsoo1 (2SC380Y) and
delivered to Qsoo4, Which acts as a modulator in
the AM mode. The speech signal modulates the
8988.3 kHz carrier signal, and the output from the
modulator is then fed to Qsoo3 and the remainder
of the amplifier chain.

COMMON CIRCUITS

VFO UNIT (PB-1440B-3490)

A modified Colpitts-type oscillator is used to
generate a 5.0 5.5 MHz VFO signal, resulting in
a 500 kHz tuning range. The VFO frequency is
varied by VCsoy, which is geared to a precision
dial tuning mechanism. Temperature compen-
sation is provided by the sub-blades of VCgo;.

Varactor diode Dgo: is in series with Cgp7, and
the combination of the two is in parallel with
TCso01. By closing the CLARIFIER switch, the
VFO frequency may be varied + 2.5 kHz by adjust-
ing the front panel CLARIFIER control.

The output from oscillator Qso1 (2SC372Y) is fed
through buffer amplifier Qso2 (2SK19GR) and
further buffered at Qsosz (28C372Y). The ampli-
fied signal is passed through a low-pass filter and
delivered to the output terminal.

LOCAL UNIT (PB-2159)

The premix local signal is generated by crystal oscil-
lators Q2001 —Q2009, Q2017 Q2019 (2SC380Y). the
oscillator in use being selected by diode switches
D2001-D2009. D2025 ~D2027 (181555). The output
from the oscillator is fed through a low-pass filter
to the local mixer.

The 5.0 5.5MHz local signal from the VFO,
memory, or external VFO is fed to double-balanced
mixer Qao10 (SN76514), where the VFO signal is
mixed with the premix local signal. resulting in the
output premix signal shown in Table 1.

The premix signal is passed through a bandswitched
bandpass filter, which climinates spurious signals
on the premix output. Selection of the desired
filter is performed by diode switches Dag13- D024,
D,o28—Dso33 (181555). The filtered signal is then
amplified by a three-stage amplifier chain consist-
ing of Q2011 (2SK19GR), Q2012 (2SC380Y), and
Q2013 (2N4427). The signal is then delivered to the
PREMIX OUT terminal of the circuit board.

A portion of the output from Q2913 is amplified
by buffer Q2014 (2SK19GR) and amplifier Q015
(2SC380Y) for delivery to the frequency counter
for display purposes.



53 %
Col CO2 Om
8PUJ '000PR 3 §
S
4
// /13
AN

Lo4 LOS
Cgo BuH |, BuH

'}GOm
80m
l 40m

30m

_2m_[X [ Xzoo4 | 28.4875MHz

XCO
Fjeguenu
\zoox 15. 9845MHL

- 1
PRFMD\ ourT
Frequenm

10.4875~10. 9875Mm

17. 9845MHz
21 4845MH2
24.4875MH |

XZOOZ

X 2003

XZOIZ

12 4875 12. 9875MH/
15 9875 16 4875MHI,
1. 9875 ~19. 4875\1H1

17m

15m | X 2005 | 35.4875MH7

! 12m

[ —

10m AI \(2006

32. 4875\1H7

‘\2010

__1

22.9875~23.4875MHz
26 9875~27..48: 4875Mllz

29 9875~30. 4875M}lz

Xzo11 38. 9875MHz

42. 4875\1H z

i 10m By Xzoo"‘ 42 9875Ml{z

10mC \2005

"43.4875MHz. | 37

33.4875~33.9875M1 |
36987537 .4875MH..
37.4875~37.9875MH7
137.9875~38.4875MH .

| 10m D! X z000 | 43.9875MHz {33 4875~ 38. 98751\1}77

Table 1

Nominal Premix
___T.ocal Frequency
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160m 10.4875—10.9875( MH./) Y 10.486—10.986\MHz) | 10.489—10.989(MH.' ' 10.4883—10.9883(Miz)
. 80m 12.4875—12.9875 | 12.486—12.986 12.489—12.989 [ 12.4883—12.9883
40m 15.9875— 16.4875 | 15.986—16.486 15.989— 16. 489 | 15.9883 16.4883
 30m 18.9875—19.4875 " 18.986—19.486 18.989—19.489 | 18.9883 -19.4883 |
20m | 22.9875—23.4875 22.986—23.486 22.989—23.489 22.9883—23.4883 a
| 17m | 26.9875—27.4875 26.986—27.486 26.989— 27.489 26.9883 -27.4883
15m 29.9875—30.4875 29.986—30.486 29.989- 30.489 | 29.9883—30.4883 “H;
12m 33.4875—33.9875 33.486—33.986 33.489—33.989 33.4883— 33.9883
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COUNTER UNIT (PB-2086A/PB-2087)

The local oscillator signal is applied to Large-Scale
Integrated Circuit (LSI) chip for display on the
front panel digital display.

The premix signal from the LOCAL Unit is applicd
to the F IN terminal and amplified by Q2301(3SK73).
The amplified signal is further amplified by Q2303
(28C1674) and delivered to the LSI counter chip,
Q2321 (MSM9520RS). A portion of the output
from Qz3e3 is amplified by Q2304 (2SC1815Y)
and fed to gate 2 of Q2301 and Q2302 controlling
the gain of those amplifiers.

The output from the LSlis fed to the display. The
output from pins 24 through 30 is delivered to
egment drivers Q2313- Q2319 (2SA952L) and
digit drivers Q2306 —Q2311 (2SA952L) through a
dynamic drive configuration. Display is performed
by Dsi201—D2206 (HP5082-7623), seven-segment
light-emitting diodes.

POWER SUPPLY

When the optional FP-107 AC Power Supply is in-
stalled, it will provide the required 13.5 VDC at
20 amps for the FT-107M. AC input voltages of
100/110/117/200/220/234 volts at 50/60 Hz may
be used.

The output from the power transformer is rectified
by a full wave bridge rectifier. The rectified voltage
is stabilized by a voltage regulator, consisting of Q;
(2ZN5685) and Qa2 (2SA1012), while current
limiting is provided by Q201 (2SK19BL). The com-
parator function of the voltage regulator is per-
formed by Qa03 (2SA950).

The input 13.5 VDC line from the FP-107 (or the
external DC power line) is used for the PA Unit,
the meter lamp, and for relay switching. RL;
provides relay switching for the TX13.5V and RX
13.5 V lines.

BLANKING LED SEGMENT

02201 D2206
HP5082~7623

DIGIT DRIVE SEGMENT DRIVE
Q23060231 02313 - Q2319
254952 X 6 2SA952 X 7
|
|
COUNTER 1
PRE AMP =
02303 Q2312 T 6 5536Mh;
2501674 MSMO520RS
4 AGC
R PRE AMP AGC AMP
(PREMIX OUT. Q2301 Q2304
3S5K73 AGC 25C18ISY PRESET
D2303~D2313
'SISSS X i1
02320 uFA 54H
gy VOLTAGE sV
REGULATOR |—* i
02305
uPC 14305 l

_40 -

MODE S.w



The 13.5 volt line is stabilized at 8 volts by Qg
(uPC14308), for use in the transistor circuits.
The 8 volt line is further stabilized by Q, (uPC-
14308) for the VFO circuitry, which requires a
highly stable power source.

Transistor sw

itches

Qe007/Qs00s

(25C1959Y),

located on the NB Unit, provide switched 8 volts

for the transmit and receive circuits.
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DMS UNIT

While a complete description of the Digital Memory
Shift and memory circuitry is beyond the scope of
this manual, reference to the block diagram of
the DMS. along with the following description,
should provide the owner with a better understand-
ing of this design technique.

The 5.0-5.5 MHz VFO signal is fed to a counter
gate, driven by a crystal controlled clock signal.
The pulses which pass through the counter gate are
fed to a five digit decade counter, which counts the
VFO frequency. The digitally encoded output from
the decade counter is delivered to the memory
RAM for storage.

The output from the RAM is fed through an UP/

OWN counter to preset the programmable divider.
Un the DMS Unit, a 25.48-25.98 MHz signal is
produced from the Voltage Controlled Oscillator
(VCO). This signal is fed to a mixer, where the
VCO signal is mixed with a 20.48 MHz reference
signal, producing a 5.0—5.5 MHz signal, which is
fed to the programmable divider.

The output from the programmable divider (at
approximately I kHz) is fed to a phase detector,
where the phase of the signal is compared to that
of a 1 kHz reference signal, producing an error
voltage. The error voltage is fed through a low-
pass filter, which removes any ripple on the signal.
The error voltage is then used to control varactor
diodes in the VCO, locking it on the desired fre-
quency.

When the memory frequency is recalled, the VCO
output is fed to another mixer, where the 25.48-
25.98 MHz signal is mixed with a 20.48 + A f signal,
resulting in a 5.0-5.5 MHz signal which is fed to
the PLL (instead of the VFO signal). During
memory fine tuning or clarifier operation (using
the memory), the frequency of the 20.48 MH:z
voltage controlled crystal oscillator (VCXO) is
varied, changing the 5.0—5.5 MHz output signal
slightly in frequency.

During memory shift operation, the output pulses
from the photo-interrupter circuitry are applied to
the UP/DOWN so as to preset the programmable
divider, thereby shifting the output from the
memory RAM so as to provide the desired shifting
the memory channel frequency.
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MAINTENANCE & ALIGNMENT

GENERAL

This transceiver has been carefully aligned and
tested at the factory prior to shipment. With
normal use, it should not require other than the
usual attention given to e¢lectronic equipment.

Service or replacement of a major component may
require substantial adjustment; under no circum-
stances, though, should realignment be attempted
unless the operation of the transceiver is fully
understood, the malfunction has been carefully
analyzed, and the fault has definitely been traced
to misalignment. Sudden difficulties are almost
always caused by component failure rather than
misalignment.

Service work should only be performed by ex-
perienced personnel, using the proper test equip-
ment.

CAUTION

Never operate this transceiver in the transmit mode
without a matched antenna or dummy load
connected to the rear panel antenna receptacle.
While the final transistors are protected against
high antenna system SWR, accurate testing and
evaluation of faults will be impossible if a proper
load is not used.

WARNING

DANGEROUS VOLTAGES ARE PRESENT
WITHIN THIS EQUIPMENT. USE EXTREME
CAUTION WHEN WORKINGS ON THE TRANS-
CEIVER WITH THE COVERS REMOVED,
ESPECIALLY IN THE VICINITY OF THE
POWER SUPPLY CIRCUITRY. OBSERVE
SAFETY PRECAUTIONS AT ALL TIMES.

EQUIPMENT REQUIRED

(1} RF Signal Generator: Hewlett-Packard Model
606A or equivalent, with one volt output at
50 ohms, and frequency coverage to 30 MHz.

(2) Vacuum Tube voltmeter: Hewlett-Packard
Model 410B or equivalent, with an RF probe
good to 40 MHz,

(3) Dummy Load/Wattmeter: Yaesu Model YP-
150 or equivalent, with 50 ohm non-reactive
load impedance, rated to 150 watts average
power.

(4) AF Signal Generator: Hewlett-Packard Model
200AB or equivalent.

{5) A gencral coverage receiver covering 1.8—
30 MHz, with a 100 kHz crystal calibrator.

(6) Frequency Counter: Yaesu Model YC-500 or
equivalent, with resolution to 0.01 kHz and
frequency coverage to 40 MHz.

(7) Oscilloscope: Hewlett-Packard Model 1740A
or equivalent.

VOX CIRCUIT ALIGNMENT

1. Antitrip level setting

a) Tune in a signal on the FT-107M receiver, and
adjust the AF GAIN control for a normal
listening lvel on the speaker. Position the
microphone near the speaker, with the
MODE switch in the USB or LSB position.
Increase the VOX GAIN control on the front
panel until the speaker output causes the
VOX relay to trip. Now set the ANTITRIP
potentiometer, VR4g03 (located on the IF
Unit), to the point where the speaker output
does not activate the VOX.

b)Now place the microphone in the normal
operating position. Speak into the micro
phone in a normal voice to see if the VOX
relay activates normally. If your voice does
not activatc the VOX, VRaooz may be
advanced too far. Do not use more VOX
GAIN nor ANTITRIP than needed.

2. VOX relay delay setting

a) Adjust the rear panel DELAY control (VRg)
for the desired VOX relay hang time. This
may require a different adjustment for phone
and CW operation, owing to different
operating techniques. When using a foot-
switch, the VOX GAIN control is rotated
fully counterclockwise, so no adjustment of
the DELAY control is required in this case.





















PREMIX/LOCAL UNIT ALIGNMENT BAND | ;rgémr ; I‘A?s—ff/\\n —3
160m Tzou Tz()lJ 10. 4 -11. O(MH/
(NOTE: THF ALIGNMENT OF THE PREMIX 80m  Tiors. Troim  12.4—13.0
AND LOCAL OSCILLATOR CIRCUITS 40m . Tazorr. Taots 15—9~16 5 -
DIRECTLY AFFECTSTHE LEVEL OF SPURIOUS _30,“ T T roze. Taos0 T 18.9— 195 5 1
SIGNALS ON BOTH TRANSMIT AND RECEIVE. 20m ‘-Ilizm; Tooze 22 9-23.5 !
DO NOT ATTEMPT ANY PORTION OF THIS 17m f Taooss, Toose | 26.9-27.5
ALIGNMFNT PROCEDURE IF YOU DO NOT T I5m 'j Tarosr, Tzovs J( 299 30 5 --—|
HAVE THE PROPER TEST EQUIPMENT) T 2m Teesr. Taoem | 33 _— 0
a) Set the SELECT switch to EXT VFO. Con- ©10m Teors Trews  36.9-39.0
nect a 4.0 -6.5 MHz sweep generator to the - Figu;e 1 i )
EXT VFO input jack on the rear panel of the —— o o =
transceiver. Remove the plug connected to ] BAND ' CRYSTALI FREQUENCY | FltsRA\?}gR I
Paoor (LOCAL Unit), and connect a high- 160m Xaoor ! 5 9845\1H1 T
impedance probe of an oscilloscope to the | T gom ?’ X sons ]L 17, 9845\"“ T e
line at Pioo1. Do not insert a dummy plug [ a0m *i Koo 21ABGMIL . Taows
at P2o01, or clse the 50 ohm termination will : om " Xoers | 20 4875MH;W\L Tool
be removed from the circuit; this termination Taom T g 4875Mli/ b T .
is desired. e ST et
) ) 17m ) )E’Luvl() l_ 32}&'5\1}[1 ! Tuno i
b) Refer to Figurell, and adjust the cores of the F ism Neoos 354875V, Tm% 4
transformers shown for a flat response across 12m | ‘(20“ T3y 9875\1Hz Fm” -
a 600 kHz range centered on the middie of l 0mA | Xooos r 4. 4875,\“” D Taoos
each band. 0mB  Xzaor | 42.9875MHz | Taoor
¢) Remove the scope probe from the line to f 10mC | Xzoos 1 43.4875MH % T 2008 }
Pao01, and connect the RF probe of VIVM [ 0mD | Xaoos 43. 9375\17{; o ~fzo(,9

to the same point. Refer to Figure12 and
adjust the transformers on each band for a
reading of exactly 600 mV on the VTVM. For
all bands except 160, perform this alignment [ [BPF XFMR | ANT XFMR  [A B owi] v [«

Flgure 12

with the main tuning dial set to the center of  |160m T007, T100s| T100s Tle— 2, oMH, -
the band; for 160 meters, make the alignment 80m| T1005, Tiore| Troos ' | 3.5— 4.0MHz {
at 1.900 MHz. 40m; Tronr. Trors | Tioos, TCro0: % f 7.0~ 7.5MHy
= . A djust
30m Txoso Imﬂ_ Tirozs 10. 0 10 5MH:. ! for
20m Tlol’i T101:4T1004 o #4 0 14 51\1”1 less than
RF BANDPASS ALIGNMENT l7m Tioze, Tioz7 Troes 118.0—18. swu 3 dB
lSm; Trors, TlOlG Troos 21 O 21 5\1”1 npple
a) Connect a sweep generator to TPjoo2, and 12m Tiozs. Trozs Tios T u5-2. oMHz4
connect an oscilloscope (through a detector) l 10m[ T ’i” vors Tioos - 2 28 .0—30.0MH,|

to TPyo03. Refer to Figure 13 and apply the

. . * TC to the % ti
required sweep output. Adjust the cores of 1002 to the % position for step (b).

the transformers shown in Figure 13 for the Figure 13
pattern shown in Figure 14,

b) Connect a signal generator to the antenna A ,B i
jack. and inject a 100 dB signal at 8.9875 -~——TU

MHz. Adjust TCie02 for a minimum reading
on the S-meter.

c) Recheck the alignment of Tio03 after adjust-
ing TC;002, as there is some interaction of the
adjustments.

Figure 14
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