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FOREWORD

The purpose of this manual is to provide the reader with information critical to the operation and mair
nance of the FT-707 transceiver. Technical details are geared for maximum comprehension by
technician or owner, rather than the design engineer. To this end, the descriptions have been kept br
while photographs and drawings are utilized liberally.

Use of this manual is entirely at the owner's risk. While we believe the material presented herein to
correct and factual, we assume no liability for damage which may occur when this manual is used 3
reference.

The FT-707 has had an enviable service record, and we trust that you will seldom have recourse
this manual. Should reference be necessary, though, we hope and trust that the information presented \
be sufficient for your service needs.

Yaesu Musen Company, Ltd
Tokyo, Japan
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YAESU
ALL SOLID STATE HF SSB TRANSCEIVER
FT-707

GENERAL DESCRIPTION

The FT-707 is an all solid state transceiver for the HFE amateur bands. Featuring coverage of 80
through 10 meters, the FT-707 is designed for operation on SSB. CW and AM. Nominal power output
is 100 watts on SSB and CW, and 50 watts on AM.

The extremely compact size of the FT-707 makes this model particularly well suited for mobile or
vacation use. However, the advanced design techniques used in the FT-707 make it competitive with
“top of the line” equipment of other manufacturers.

The receiver section includes a new and sophisticated front end. using a Schottky barrier diode ring
module and carefully designed gain distribution. for excellent performance in the presence of strong
signals. A very-low-noise premix local oscillator circuit is used. which further contributes to optimum
receiver performance. Also included in the receiver is Yaesu's famous variable IF bandwidth, using
two 8 pole IF filters, allowing continuously variable adjustment of the IF bandwidth, from 300 Hz
to 2.4 kHz. Six pole filters of 600 Hz and 350 Hz bandwidth (-6 dB) are available for contest and
DX operators, with selection of the SSB filter or CW filter available on the CW mode.

The transmitter side features two rugged bipolar transistors with multiple protection in the final
amplifier stage, with bandswitched low pass filter networks providing excellent spectral purity.

Digital plus analog display of the operating frequency is provided. The front panel meter consists of
a string of bright discrete LEDs, for easy monitoring of the received signal strength, relative power
output, and the transmit ALC level.

Available options for the FT-707 include the FP-707 AC Power Supply. which provides the 13.5 volts
DC required by the FT-707. The FP-707 provides outstanding regulation, for many years of trouble-
free operation. Also available is the exciting FV-707DM external VFO, which provides twelve memory
channels using a sophisticated synthesizer which allows scanning in 10 Hz steps and offset from
memory channels. And for matching your antenna system to the 50 ohm impedance requirement of
the FT-707, choose the FC-707 Antenna Coupler. All of the above accessories. plus a special mobile
mounting bracket, are available from your Yaesu dealer.




ENERAL

SPECIFICATIONS
GENERAL
Frequency coverage: Frequency stability:
80m 3.5-4.0MHz Less than 300 Hz drift over 30 minutes al
40 m 7.0-7.5 MHz 10 minute warmup: less than 100 Hz d
I0m 10.0-10.5 MHz after 30 minute warmup
20m 14.0- 14.5 MHz
17 m 18.0--18.5 MHz
15 m 21.0-21.5 MHz RECEIVER
I2m 24.5-25.0 MHz
10m 28.0-29.9 MHz Sensitivity:
SSB/CW 0.25uV for 10 dB S/N
Modes of operation: AM 1.0uV for 10 dB S/N
LSB. USB, CW, and AM ;
Selectivity: ‘
Power requirements: SSB 2.4 kHz (-6 dB): 4.0 kHz (—60 dB
13.5 volts DC, negative ground CW* 0.6 kHz (-6 dB), 1.2 kHz (-60 dB
CW** 350 Hz (-6 dB), 1.2 kHz (-60 dB
Current consumption: AM 3.6 kHz ( -6 dB), 6.8 kHz (-60 dB
DC 1.5 amps receive
DC 20 amps transmit Image rejection:
60 dB (80 -12 m)
Case size: 50dB (10 m)

93 (H) x 240(W) x 295 (D) mm incl. heat sink
Audio output impedance..
Weight: 4-16 ohms
Approx. 6.5 kg

Audio output:
3 watts @ 4 ohms @ 10% THD
TRANSMITTER
Variable bandwidth control:
Power input: Continuous from 300 Hz to 2.4 kHz (SSB,
SSB/CW 240 watts DC modes only)
AM ' 80 watts DC
Modulation type:
Carrier suppression: (SSB) Balanced modulator
Better than 40 dB (AM) Amplitude modulation of a low pc

stage
Unwanted sideband suppression:

Better than 50 dB at 14 MHz, 1 kHz mod. Antenna output impedance:

50 ohms
Spurious emissions:

At least 50 dB down Microphone impedance:

500—-600 ohms (low impedance)
Frequency response:

350 2 -
350 2700 Hz (-6 dB) * with optoinal 600 Hz CW filter

** wi ional Hz CW fi
Third order distortion products: with optional 350 Hz ilter

At least 31 dB down



GENERAL

SEMICONDUCTORS
Transistors: Field Effect Transistors: Silicon Diodes:
2SA496Y | 2SK19TM-GR 5 10D 14
2SA733A-P 2 2SK30A-Y I 10D10. 4
25A733A-Q 4 3SK73GR 7 1S1555 66
2SA952L 13 J310 1 1SS53 37
2SC380TM-Y 12
2SC535A 1 Integrated Circuits (IC): Schottky Barrier Diode:
2SC732TM-GR | SN76514N 1 1SS16 6
2SC1583G 2 uPC2002V 1
28C1589 2 uPAS4H 1 Zener Diode:
2SC1674L 1 ANG6552 1 YZ-033 1
2SC1815GR 3 F4024 1
2SC1815Y 29 MSM9520RS 1 Varactor Diodes:
2SC1923R 2 TA7612AP | 152209 o
28C1959Y 3 78L08 3 1S2236 1
28C2290 2 uPC14305 | FC63 ]
2SC2395 2 uPC14308 1
28C2407 2 ND487C2-3R | Light Emitting Diodes:
2SD235Y 1 GD4-203SRD 1
2SD592Q 1 Germanium Diode: TLG205S 5
2SD880Y 1 IN60 26 TLR20S 2
2IN4427 ] 1S1007 14 TLY 205 3
MPS-A13 1
LED Display:
5082-7623 6
Specifications subject to change without notice.
ACCESSORIES

The following accessories are included with your
FT-707.

DC Power Cord 1
DC Fuse (20A) 1

FC-707/FP-707/FT-707/FV-707DM/YM-35

1-3




GENERAL

FRONT PANEL CONTROLS AND SWITCHES

(1) MIC

The microphone jack accepts the microphone input
line, push to talk (PTT) control, and scanner con-
trol lines (scanner requires optional FV-707DM).

(2) POWER

This is the main power on/off switch for the
transceiver.

(3) MODE

This switch selects the desired mode: LSB, USB,
CW:W (using -SSB filters), CW-N (using optional
60Q Hz or 350 Hz filter), or AM.

(4) RF GAIN

This control varies the gain of the receiver RF and
IF stages. Clockwise rotation increases the gain
level.

(5) AF GAIN

This control varies the gain of the audio ampilifier
stage. Clockwise rotation increases the AF volume
level.

(6) WIDTH

The WIDTH control varies the IF passband from
2.4 kHz down to approximately 300 Hz (-6 dB).

(7) CLAR

This control allows offset trom the VFO frequency
of approximately +3 kHz on receive, when the
front panel CLAR switch is pushed.

(8) BAND

This switch selects the desired band.

(9) VOX GAIN

This control varies the sensitivity of the VOX
(voice operated T/R control) system.

(10) MAIN TUNING KNOB

This knob drives the main tuning variable capacitor,
for control of the operating frequency.

(11) DELAY

This control provides adjustment of the VOX relay
hang time. It may be set for your individual
requirements for CW or SSB operation.

(12) SELECT switches

MOX This switch selects manual activation of
the transmitter. Push the switch once to
close the PTT circuit, and again to allow

receiver recovery.

AGC F  Push this switch to select fast recovery
time for the receiver AGC (Automatic
Gain Control) circuitry. When this but-
ton is not pushed, slow AGC recovery

will be selected.

MARK  Push this button to activate the crystal
calibrator (marker) circuit. The calibrator

signal will be heard every 25 kHz.

ALC This switch checks the ALC level by the

LED meter. When this button is not




pushed, the LED meter indicates TX
relative power output (PO).

FIX Push this switch to operate on a fixed
channel.
NB This button activates the noise blanker
| circuit.
CLAR Push this button to activate the receiver
offset tuning (clarifier) feature.
(13) DIAL

The main tuning dial is calibrated every 50 kHz,
with dial skirt markings every 1 kHz, for precise
frequency determination.

(14) INDICATOR LEDs

These LED indicators provide visual reminders of
calibrator, fixed channel (using an optional crystal),
VFO, or external VFO operation.

(15) LEVEL METER

A string of colored LEDs provides visual indication
of | the received signal strength, relative power
output, and the transmitter ALC level.

(16) CAR

The carrier control adjusts the CW or AM carrier
level.

(17) MIC GAIN

This control varies the gain of the microphone
amplifier stage during SSB or AM operation.

(18) PHONES

T
y¢
ohms.

s is a standard phone plug tor connection of

ir station headphones. The impedance is 8

-

PIN No
I FAST CONT(MIC)
2 DOWN CONT(MIC)
3 E

4 PTT

5 UP CONT(MIC!

6 TX 13.5V

7 PATCH™MIC IN

ACC Plug

1-S

W

GENERAL

e ——
b — -
7

AF OUT
RE OUT SIGNAL LINE

DC 8V PLUS LINE

Pin plug

Headphone and external speaker connections

2

3

4 8V

5 VFO FIX 8V
6 13.5v

7 EXT VFO IN
8 MEMORY OUT

EXT VFO Plug



GENERAL
REAR PANEL CONNECTIONS

ONE)

(1) AF OUT

This is an audio output jack which provides
approximately 200 mV of audio output (before
the AF GAIN control) for use with a tape recorder,
etc.

(2) RF OUT

This is a low level signal frequency output jack for
use with a transverter. The output is at 50 ohms
impedance, at a level of 220 mV.

(3) EXT SP

This is a jack for connection to your station’s
external speaker. The FT-707 internal speaker will
be cut off when a plug is inserted into this jack.
The audio output impedance is 8 ohms.

(4) DC13.5V

Connect this jack only to a DC supply of 13.5
volts, negative ground. Never connect AC power
directly to this jack.

(5) ACC

The accessory plug accepts microphone input and
PTT control lines, while providing connections to
the output scanning control lines and the trans-
mitter TX 13.5V line.

(6) EXT VFO

This jack provides connections to the FV-707DM
External VFO.

EENENEE

EANEENS

ELEIT
NUda@®

PR & S S

(7)

Connect a good earth ground at this point.

GND

(8) DC8VY

This jack provides an output of 8 volts DC for use
with the FC-707 Antenna Coupler. The 8 volt line
provides power for the FC-707 panel lamps.

(9) ANT

This is a standard UHF connector for connection
to the station antenna system.

(10) KEY
Connect your CW key at this jack.

Key plug connections




GENERAL

MICROPHONE CONNECTIONS

YM-34 YM-38

6000

OMNI
6000 PTT ek

YM-36 MICROPHONE CONNECTIONS

5000 PTT

OO

(3)

YM-37 MICROPHONE CONNECTIONS
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INSTALLATION

ANTENNA CONSIDERATIONS

The FT-707 is designed for use into a 50 ohm
resistive load. While minor deviations from the 50
ohm figure are of no consequence, the automatic
final protection (AFP) circuitry will reduce the
power output if high SWR conditions are en-
countered.

However, your FT-707 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, 50% of the
full rated output power will be obtained.

The Yaesu RSL series of mobile antennas is
available from your Yaesu dealer, for mobile
installations.

GROUND CONNECTIONS

This transceiver should be connected to a good
earth ground for best performance and safety. Use
a heavy, braided wire, less than 10 feet line, for
connection to your station ground buss. The
ground line should be connected to the transceiver
rear panel GND terminal.

POWER REQUIREMENTS

This transceiver requires a power source of 13.5
volts DC, negative ground, at 20 amps on voice
peaks. It is not possible to use this transceiver on
24 volts DC, or on AC voltages of any kind.

WARNING

Use of this equipment from improper DC
voltages, or from AC voltages of any kind,
will void the warranty on this equipment.

Please refer to the following sections for details on
making power connections for mobile or base
station installations.

1-8

FUSE REQUIREMENTS

A 20 amp DC fuse is located in the DC cable for
this equipment. When changing fuses, be absolutely
certain to use a fuse of the proper rating.

WARNING

Our warranty does not cover damage caused
by use of an improper fuse.

MOBILE INSTALLATION

The DC cable for mobile installations is included
with your transceiver.

Four under-dash mounting, a special mobile mount-
ing bracket is available from your Yaesu dealer.
This bracket, known as the MMB-2, allows instal-
lation of the FT-707 alone, or it may be adjusted
to allow installation of the FT-707 and FV-707DM,
or the FT-707 and FC-707 (the FC-707 and
FV-707 may also be installed together, if desired).

The FT-707 should be mounted where there is
adequate space around the heat sink to allow free
circulation of air. Allow a space of about 20 cm
behind and around the heat sink, and do not posi-
tion the transceiver directly in the path of the
heater ducts.

When making battery connections, it is absolutely
essential that the proper polarity of the power cord
be observed.

WARNING

Permanent damage will result if reversed-
polarity supply voltage is applied to this
transceiver. Our warranty does not cover
damage caused by reversed power supply
connections.




It is recommended that power connections be
made directly to the battery instead of to the
ignition switch. The battery provides considerable
filtering against ignition noise. while connection to
the ignition switch can place the FT-707 in a noise-
producing circuit. The power lead must be kept as
short as possible, and you should keep the lead
away from ignition cables as much as possible.

When making battery connections. be certain to
connect the RED power cable leid to the POSI-
TIVE (+) battery terminal, and connect the
BLACK lead to the NEGATIVE (- ) terminal.

Before connecting the DC cable to the transceiver,
check the battery voltage with the engine running
fast enough to show a charge on the vehicle’s
ammeter. If the voltage exceeds 15 volts, the
automobile voltage regulator should be adjusted. so
as to limit the maximum voltage to less than 15
volts. As well. do not operate this transceiver from
a power source of less than 12 volts. The trans-
ceiver should-always be turned off when the car is
started, to prevent transients in the automobile
electrical system from damaging the transistor
circuitry of the FT-707.

BATTERY
TERMINALS

POWER CORD CONNECTIONS

1-9
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GENERAL

BASE STATION INSTALLATION

The FP-707 AC Power Supply is expressly designed
for the FT-707 transceiver, allowing operation
from AC power sources of 100/110/117/200/220/
234 volts, 50/60 Hz.

Before attempting operation of the FP-707 from
AC mains, check to see that the voltage specifica-
tion on the rear panel of the power supply matches
your local supply voltage. This inspection must be
made before applying power to this equipment.

WARNING

Operation of the FT-707 directly from AC
mains, or operation of the FP-707 from im-
proper supply voltages, or use of an improper
fuse in either model, shall void the warranty.

Please refer to the power transformer primary
connection chart for details of the proper connec-
tions inside the FT-707.

An AC fuse is located on the rear panel of the FP-
707. For AC 100/110/117 volts. use only a 6 amp
fuse. For 200/220/234 volts AC, use only a 3 amp

fuse.

Once the power transformer and fuse inspections
have been duly completed, connect the AC cable
of the FP-707 to the wall outlet. Insert the DC
plug from the FP-707 into the FT-707 DC 13.5V
jack on the rear panel of the transceiver.

Connect a 50 ohm antenna or dummy load to the
rear panel ANT jack.

Connect your station headphones, if used, to the
front panel PHONES jack. Insertion of a plug into
this jack automatically cuts off the internal
speaker.

If you are using an external speaker, its plug may
be connected to the rear panel SP jack. Insertion
of a plug into this jack also cuts off the internal
speaker. If headphones are used, insertion of the
headphone plug into the front panel jack will cut
off the external speaker. as well as the internal
speaker.

If you are using a footswitch for PTT control, the
lead from the footswitch may be connected to pin
6 of the rear panel ACC jack. Use pin 7 for the
common connection.

FP-707/FT-707/YM-35/ FC-707 /FV-707DM

-10
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GENERAL
INTERCONNECTIONS
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GENERAL

RELAY BOX FRB-707

The FRB-707 Relay Box is designed for the
interconnection of the FT-707 with either the
FL-2100Z linear amplifier or the FTV-107R
transverter. For the connection of the FT-707
series using the FRB-707 Relay Box, please refer
to the figure below:

FTV-107R

When the FTV-107R is connected to the FT-707
with the FRB-707 Relay box, the TX/RX control
line from the transverter is controlled by the relay
box, and while the transverter is activated, the
power line for the final amplifier in the FT-707 is
switched off.

FC-707 + FTV-107R

When the FC-707 and FTV-107R are connected to
the FT-707, the required +8V is supplied through

FRB-707

SP

DC
13.5v

TX
GND

Acc

oc
8v

this relay box, whenever the FTV-107R transverter
is on.

FL-2100Z (Not available in USA)

When connecting the FL-2100Z linear amplifier,
the TX-GND line should be connected to ground
when the FT-707 is transmitting.

NOTE: The FT-707 transceiver does not have an
external ALC input terminal. Therefore,
carefully adjust the CAR control so as not
to exceed 500 mA on the IC meter of the
FL-2100Z. For SSB mode, 300 mA is
acceptable (at voice peaks, the deflection
may be 500 mA). During AM mode, adjust
the carrier control so as not to exceed
200 mA. For further details regarding
proper operation, please refer to the
Instruction Manuals for both the FT-707
and FL-2100Z.
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GENERAL
ANTENNA TUNER FC-707
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OPERATION

The all solid state design of the FT-707 means that
tuning procedures are minimal. care
should be exercised in operation to ensure that
spurious signals are not generated by an improper-
ly-adjusted transmitter. The following paragraphs
will describe the tuning procedure for receiver and
transmitter operation.

However,

INITIAL CHECK

Before turning the transceiver on, confirm once
again that
voltages. and fuses are correct.

all interconnections, power supply

FREQUENCY DETERMINATION

Frequency display on the FT-707 is by means of
digital as well as analog display. The digital display
is a true frequency counter, so no recalibration is
required when changing bands.

I'he analog display may be aligned by direct
comparison to the digital display. Note that the
lower band edge of the 40, 30, 20, 17,15, and 10
meter A and € bands corresponds to a starting
frequency of 000 (c.g. 14.000 MHz) on the dial.
On the 80, 12, and 10 meter B and D bands, the
fower band edge begins at S00 (e.g. 3.500 MHz).

RECEIVE OPERATION

(1) Preset the controls and switches as follows:
MODE . ... ... Desired mode
Al GAIN ... .. .. Adjust subsequently for a
comfortable level
RI© GAIN ... .. .. Fully clockwise
WIDTH ... . ... 12 o’clock position
BAND ... .. ... Desired band
DIAL ... ... .. Desired frequency
SELECT switches . All should be off initially
{2) Be certain that a S0 ohm antenna or dummy
load is connected to the antenna jack.
(3} Set the transceiver POWER switch to ON. If

you are using the FFP-707 AC Power Supply,
stip the EP-707 power switch on first, then
turn on the transceiver.

(4) Adjust the AF GAIN control for a com-
fortable volume level. The frequency will be
displayed on the digital display, and you may
adjust the main dial for the desired operating
frequency. Note that all receiver preselector
networks are preset for each band. and no
adjustment is required for peak performance.

(5) When pulse-type noise is encountered, push

the NB (Noise Blanker) switch. While no

noise blanker will eliminate all types of noise

(such as atmospheric or cosmic noise), the

T-707 blanker is a state-of-the-art

design should effectively eliminate

most types of automotive ignition noise.

noise
which

(6) The WIDTH control may be used to adjust
the width of the IF passband. In the receiver
IF, two & pole SSB filters are used. The signal
frequency at one ot the filters is varied, using
a mixing technique that produces no change
in the beat tone of the incoming signal.

The WIDTH control is especially useful in
eliminating high-pitched *“‘buckshot™ on SSB,
but it may also be used effectively on CW as
well: for example, if the 350 Hz optional CW
filter is used. the WIDTH control may be used
in the CW-W position to provide an inter-
mediate bandwidth (e.g. 800 Hz). You may
then switch between the 800 Hz bandwidth
(CW-W) or 350 Hz bandwidth (CW-N) by
appropriate setting of the MODE switch.
(7) I the station you are working begins to drift,
push the CLAR select switch to activate the
clarifier control. You may then follow the
drifting signal, up to a maximum of +3 kHz.

TRANSMITTER OPERATION

The discussion ol the operation of the transmitter
will be on a2 mode-by-mode basis.

[t is important that an antenna or 50 ohm dummy
load be connected to the antenna jack at all times.

Never switch any ol the front panel switches
(BAND. MODE, SELLCT, etc.) while transmitting.
It is possible to damage this equipment by ignoring
this simple precaution.

u
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GENERAL

Never transmit ‘“key down’ for more than 30
seconds at a time. If you transmit for 30 seconds,

we

recommend a rest period of at least two

minutes before the next transmission. The final
amplifier contains a heat sensing protection system,
which will reduce the power output if the tempera-
ture of the final transistors becomes too high.

SSB MODE

(D

(4)

(5)

(6)

Ccw

(1)

Preset the controls and switches as follows:

MODE ... ... Desired mode, LSB or USB
ON (switch pushed)

.. Set to the 10 o’clock position
Fully counterclockwise

MIC GAIN

Close the microphone PTT switch.

Speak in a normal voice into the microphone,
and note the reading on the level meter. On
voice peaks, the ALC indication should not
illuminate any of the yellow LEDs. If the
LEDs become consistently illuminated, retard
the setting of the MIC GAIN control.

If you push the ALC switch again, the relative
PO meter will be activated. In this case, S
LEDs should become illuminated on voice
peaks.

Release the PTT switch for receiver recovery.

For VOX operation, advance the front panel
VOX control until your voice activates the
transmitter (PTT switch released). You may
then adjust the front panel DELAY control
to obtain the desired relay hang time. If the
speaker output activates the VOX, you may
have the VOX control advanced too far.
Otherwise, the ANTITRIP control inside the
cabinet may require adjustment; see the
“Maintenance and Alignment” section of this
manual for details.

MODE

Set the MODE switch to CW-W or CW-N, and
set the VOX control fully counterclockwise.
Insert your key lead into the rear panel KEY
jack.

(2)

(3)

(4)

(5)

Push the front panel MOX switch (or close
your footswitch, if used), and close your key.
The sidetone will be heard in the speaker.
Advance the CAR control until the desired
power level is obtained. Maximum power
output occurs when 8 LEDs are lit up.

To adjust the CW semi-break-in circuit,
advance the VOX control so that the CW
sidetone activates the transmitter when you
close your key. Adjust the DELAY control to
provide the desired relay hang time.

For QRP operation, the CAR control will
provide adjustment of the power output level,
down to 10 watts. An in-line wattmeter may
be used for precise power measurement.

When the 600 Hz or 350 Hz CW filter is
installed, set the MODE switch to CW-N
(narrow) to select the 6 pole CW filter. When
the MODE switch is set to CW-W, the SSB
filter will be selected. As noted earlier in this
chapter, it is possible to use the WIDTH
control to good advantage in providing a
variety of bandwidths in the CW-W position.

AM MODE

(h

1-16

Set the MODE switch to AM, the ALC switch
OFF. and rotate the MIC GAIN and CAR
controls fully counterclockwise.

Close the PTT switch, and advance the CAR
control until 4 LEDs light up.

Set the ALC switch ON, and speak into the
microphone in a normal voice, and advance
the MIC GAIN control until the first LED
lights up dimly.
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TECHNICAL NOTES
RX FREQUENCY RELATIONSHIPS

CRYSTAL CRYSTAL

RF AMP 151 MIX MCF N8 GATE FILTER 2nd MIX FILTER 3rd MIX IF AMP DET
>t XF2003
XF2001 XF2004 F2002
cf 8987 5kHz cf. 8987 5kHz2 cf. 10.76MHz 8997 5kHz

LOCAL L
AMP WIOTH CONTROL — ?.
?‘E i 19.747SMHzt 41

CARRIER FREQUENCY
BPF | R X TX

USB |8989kHz | BIBIKHZ
LS8 |B8986kH: |B9B6kHZ
VFO Cw |8989kHz |8988.3kHz

PREMIX LOCAL |
|

A
-

BAND FREQUENCY BANO RANGE

80m 17.9845MHz 80m |124875 — 12.9875MHz
40m 214845MHz 40m | 159875 — 16.4875MHz
30m 244875MHz 30m | 189875 — 194875MHz
20m 28.4875MHz 20m | 22,9875 —23.4875MHz
17m 32.4875MHz I7m | 26.9875— 27.4875MHz
15m 35.4875MHz I5Sm | 299875 —30.4875MHz
12m 38.9875MHz 12m | 334875 — 33.9875M+
IO0mA | 424875MHz 10m | 36.9875 — 38.9875MHz
10mB | 429875MHz

1OmC | 43.4875MHz

10mD | 43.9875MHz

CRYSTAL DATA:FT-707

UNIT FUNCTION | HOLDER FRE(%f)NCY MODE LO(??) ¢ gg%f{fgg&
LOCAL 160m HC-18/U 15984.5 | 3rd overtone | 20 | 80
" 80m " 17984.5 | 0 " 60
™ " 21484.5 P 45
" 30m " 244875 " " 40
T 20m " 284875 | | 40
17m " 32487.5 PR " Y
15m n | 354875 |  n " 40
2m " 38987.5 PR 40
10m(A) " wa875 | o0 | 0 40
10m(B) n 429875 " " 40
© 10m(C) " 434875 | 0 e 40
© 1m(D) | 43987.5 " 40 A
'AF | LsB | 7 |  8986.0 | Fundamental | 30 35 T
[~ usB " 8989.0 |  » R
CW. AM " 8988.3 e S
FILTER Width " #19747.5 | Fundamental | 35 | 15
RF Marker HC.6/W 3200.0 | Fundamental 23 o 50
‘(%(S){JNTER - Clock HC-18/U g_(S_SS}.G Fﬁl{nda{xenta!u 30 P 30__ o

¥ XCO FREQUENCY: 19743—19753kHz

Determined by circuit
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TECHNICAL NOTES

CIRCUIT DESCRIPTION

The block diagram and circuit description to fol-
low, will provide you with a better understanding
of this transceiver. Please refer to the schematic
diagram for specific component details.

RECEIVER

The RF input signal from the antenna is fed
through relay RLsge, (LPF Unit), tamp fuse Fig0,
(FAN MOTOR Unit), and passed through a high-
pass filter of fc = 1.7 MHz on the FAN MOTOR
Unit. The signal is then delivered to pin 1 of J 40
on the RF Unit.

The signal is passed through individual antenna
voils for each band and a 9 MHz trap, and
amplified by Qs (3SK73GR), a dual gate MOS
FET with excellent rejection of cross modulation
and intermodulation. The amplified signal is fed
through diode switched bandpass filter networks,
which protect the mixer from out-of-band signals.

The RF signal is fed to the Schottky barrier diode
ring module, Q 00z (ND487C2-3R), where the RF
signal is mixed with a local signal delivered from
Qi0:2 (28C2407). resulting in a first 1F of 8.9875
MHz. The input and output of the diode ring are
protected by 50 ohm attenuators, which stabilize
the input and output terminations for optimum
intercept characteristics. The IF signal is then
amplified by mixer post-amp Q900 (25C2407) and
fed to pin S of J,,0, for delivery to the IF Unit.

The local signal for the mixer is derived in the
following manner: the incoming VFO signal from
the VFO Unit is mixed with a crystal controlled
local signal from the AF Unit at Q 40 (SN76514N)
and fed through bandpass filter networks for each
band, which remove any spurious responses outside
ot the desired band. The signal is then amplified
by Qiari . Qior2 (2SC1923R), and Q,q,, (2SC2407)
and fed to the LO port of the diode ring. The
premix local signal is generated by Qjpa5 —Q3013
{28C380TMY), located on the AF Unit.

The 8.9875 MHz IF signal is fed to pin 5 of J,0, .
The signal is passed through XF,e,, a 20 kHz
monolythic crystal filter which provides early
protection against IMD while allowing enough
bandwidth and delay time to match the noise

blanker gate pulses. The signal then passes through
noise blanker diodes Do, and D,ee3, Which act
as a switch driven by noise blanker controller
Q1014 (MPSA13). The IF signal then is fed through
the main SSB or CW filter (CW filter optional);
on AM, the signal passes around the SSB/CW filter.

The filtered IF signal is delivered to mixer Qo0
(3SK73GR), where the 8.9875 MHz IF signal is
mixed with a 19.7475 MHz =*Af local signal
delivered from oscillator Q0,5 (2SC535A) and
buffer Q.06 (2SC1815Y). The resulting 10.76 MHz
signal is fed through crystal filter XF,q0,. then
fed to mixer Q002 /Q2005 (2SK19GR), where the
10.76 MHz signal is mixed with an identical
19.7475 MHz *Af signal fed from buffer Qg4
(2SC1815Y), resulting in an 8.9875 MHz signal,
the same as the original [F. This process varies the
IF across the passband of crystal filter XFyg02,
resulting in continuously variable width of the IF
passband with no change in the beat note of the
incoming signal.

The IF signal is then amplified by Qa04 and Qzoos
(3SK73GR). the main IF amplifiers, and delivered
to pin 2 of J,40, for delivery to the AF Unit.

A portion of the output from Q.5 is fed to buffer
Q.01 (2SC1815Y) and detected by Dje and
D.ozs (1N60), resulting in a DC voltage. This
voltage is amplified by Qj1o (2SC1815Y) and fed
to gate 2 of the RF and IF amplifiers. providing
automatic gain control of those stages. The AGC
voltage is also amplified by Q30,0 (2SK19GR) and
Q1031 (2SA733A) for delivery to the front panel
LED display for indication of the received signal
strength.

When the noise blanker is switched on, a portion of
the output from Qg9 is amplified by Qjoi0.
Q2011 (2SC1583G) and Q,0;2 (2SC1815Y). When a
carrier or noise-free modulated signal is received,
the IF signal is rectified by Djg; and Digia
(IN60). producing a DC voltage. This DC voltage
is amplified by Q.03 (2SC1815Y), which charges
C063 for AGC purposes. The AGC voltage is used
to control the gain of Q;010 and Qo1 .

When impulse-type noise is received, Djo10 and
Dj020 (1N60) rectify the IF signal, which controls
the noise blanker switch, Q0.4 .
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Noise pulses have a very short duration, but high
amplitude. Because of the very short time constant
of the Cioe3/Ra072 discharge path, AGC voltage is
not induced by these short-duration pulses. There-
fore, Q010 and Qo operate at full gain, providing
maximum voltage to the base of Qi914. When a
pulse is received, therefore, Q914 biases Dygo, and
D03 to block the signal path momentarily. When
a desired signal and a noise pulse are received
simultaneously, the blanking action is not impaired,
because the relative difference between the desired
signal and the noise pulse is still high.

In the AM mode, a portion of the output from
Q.01 is detected by D,p,; (1N60) and delivered
to the AF Unit. Filtering in the AM mode is
accomplished by XF,q0, -

AF UNIT (PB-2095)

The SSB or CW signal at pin | of J;g0, is fed
through Tip to the diode ring demodulator,
Digor —Dio1o (1S1007), where the IF signal is
converted to audio using the carrier signal supplied
by crystal oscillator Q;gos (2SK19GR) and buffer

TECHNICAL NO

Qi00s (2SC1815Y). The carrier oscillator provides
signals at the following frequencies:

LSB 8986 kHz
USB/CW(RX) 8989 kHz
CW(TX)/AM(TX) 8988.3 kHz

The audio signal is amplified by Qsp20 and Qjeay
(2SC1815Y) and fed to final AF amplifier Qjo22
(uPC2002V), which provides three watts of audio
output to the speaker through an output trans-
formerless circuit.

The audio spectrum is shaped by an active low-pass
filter at Q3950 Of fc = 2.7 kHz, —12 dB/octave.

MARKER GENERATOR

A 25 kHz marker generator is available, for align-
ment and testing purposes. Marker generator Qjo36
(2SC380TMY) provides a basic 3200 kHz signal,
which is divided into 25 kHz multiples by Q3o3s
(F4024), a binary counter. The output signal is fed
through buffer Q3033 (2SC380TMY) to the receiver
front end.
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TECHNICAL NOTES

TRANSMITTER

The discussion of the signal flow on transmit will
be on a mode-by-mode basis.

SSB

The audio input signal from the microphone jack,
J,, is fed to pin 9 of Jj00+ on the AF Unit. The
speech signal is amplified by Qje0¢ (2SC732GR)
and Qjp07 (2SC1815Y) and then fed through the
front panel MIC GAIN control, VR;,. The signal
is then applied through buffer Qs405 (2SC1959Y)
to the ring modulator, D;ge7 —D3o1o. Here the
audio signal modulates the carrier signal delivered
from Qjg0s. resulting in an 8.9875 MHz double-
sideband signal. The signal is then fed to pin | of
J3001 for delivery to the IF Unit.

The IF signal appearing at pin 2 of J,q0, is fed
through buffer Qies (J310) to the SSB filter,
where the unwanted sideband is sliced out. The
resulting SSB signal is amplified by Qj0s
(3SK73GR) and delivered to the diode ring mixer,
Qi00s . where the IF signal is mixed with the local
signal from the premix circuit. The RF signal is
then amplified by Qg2 (3SK73GR) and Q03
(2N4427), and delivered to the PA Unit.
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The input signal is amplified by pre-driver Qazo:
(2SC1589) and the push-pull driver stage, Qaa02/
Qa203 (2SC2395), and amplified further by the
push-pull final amplifier, Qa02/Qa20s (28C2290),
which provides approximately 100 watts of RF
output. The RF signal is fed through bandswitch
low-pass filter networks on the LPF Unit, then
delivered. through a directional coupler, to the
rear panel antenna jack.

Cw

For CW, the 8988.3 kHz carrier signal is generated
by Q300 and fed through buffer Q;q0s to the ring
modulator, which is unbalanced for CW operation
by the application of DC 8V through Djgo
(1S1555) and RL;py,. The signal path is then
identical to that of the SSB signal, up to the lattes
stage of the RF Unit.

The key line is connected to the base of Q,g0x
(2SC1815Y). With the key open, Q,q0s is biasec
ON, tuming bias controller Qg0 (2SC1959Y
OFF. In this case, the emitters of Q02 and Qeo:
are open, and no output signal will resuit. Wher
the key is closed. Qo0s will be tumed ON, anc
Qi0o2 and Qg3 Wwill be keyed, allowing norma
transmission. The key lead is also connected t«
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sidetone oscillator Q919 (2SC1815Y), for monitor-
ing of the code signal during CW operation. The
output from Qjq0 1s delivered to the final AF
amplifier. Qj023 -

AM

The microphone signal modulates the 8988.3 kHz
carrier signal. and the resulting signal is amplified
by Q207 and passed around the SSB filter. From
Q;00s , the signal path is the same as that on SSB.

ALC CIRCUIT

A variety of level control systems are included in
the FT-707, for protection against overdrive, excess
temperature, or high SWR.

At the directional coupler, the output voltage is
sensed. When a high SWR condition exists, the
voltage is detected by Dagosa and Disges (1SS16)

TECHNICAL NOTES

and amplified by Qg4 (2SC1815Y) and fed to
the RF, IF, and AF stages of the transmitter,
controlling the gain of those stages. In the case of
overdrive, the ALC voltage is detected by Daggs
and Dago, (1SS16) and amplified by Qi1
(2SC1815Y) for control of the aforementioned
stages.

A thermistor on the final amplifier board provides
detection of excess temperature. When the operat-
ing temperature of the final transistors rises to an
unacceptable figure, control voltage developed at
comparator Qugq; (AN6552) is fed to Qase:
(2SC1815Y). which drives Q4503 (2SD592), provid-
ing operating voltage for a cooling fan on the
amplifier heat sink. Control voltage is also fed from
Qasor to amplifier Qugos (2SC1815Y), and this
voltage is delivered to the ALC line to the RF, IF,
and AF stages.
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TECHNICAL NOTES

COMMON CIRCUIT
VOX circuit

A portion of the microphone input signal is
amplified by Qso1y (2SY1815Y) and detected by
Djo14 (IN60), producing a DC voltage. This voltage
is amplified by Qo2 (2SC1815Y) and Qs
(25A733). Qsois drives Schmitt trigger Q,o14/
Q3015 (2SC1815Y); when Qs is driven ON, relay
driver Qjq;9 (2SA496Y) is tumed ON, activating
the antenna relay. An RC circuit composed of
front panel DELAY control VR;,,, and Ci043 sets
the relay hang time by delaying the cutoff of
Q3013 When speech input stops.

A portion of the speaker output is amplified by
Qs01s (2SC1815Y) and detected by D,q,5 (1N60).
This provides a bucking voltage which is amplified
by Qs (2SC1815Y) and Q;o,, (2SA733) and
fed to Qsois, preventing the speaker output from
tripping the VOX circuit.

VFO UNIT (PB-2097)

VFO oscillator Qu4, (2SC1815Y) operates in a
modified Colpitts configuration, providing a 5.0—
5.5 MHz VFO signal. The 500 kHz tuning range is
tuned by variable capacitor VCi,, which is a
two-section capacitor. The sub-blades of VCas,
provide temperature compensation against fre-
quency change caused by thermal expansion of the
main blades. The VFO signal is fed through buffer
amplifiers  Qu30, (2SK19GR) and Qa3
(2SC1815Y), passed through a low-pass filter, and
fed, through diode switches Dygaq /D1oas (1S1555),
to the premix IC, Qg0 -

Varactor diode Da;,, is placed in the oscillator
circuit during clarifier operation. In accordance
with the tuning of the front panel clarifier control
and Lasge. the capacitance variation induced in
Dasor allows offset from the main dial frequency of
+2.5 kHz.

QoI 2sCI8I5Y
Cll 180P

—d—

Q02 2SKI9GR

Clg 33P

Q03 2scisisY

FT-707
VFO UNIT

PB-2097(N0.43--)




PREMIX CIRCUIT (AF UNIT)

The premix local signal is generated by crystal
oscillator Qsg25 —Q3033 (2SC380TM-Y), the oscil-
lator in use being selected by diode switches

TECHNICAL NUiek>

The premix signal is passed through a broadband
transformer and a bandswitched bandpass filter.
which eliminates spurious signals on the premix
output. Selection of the desired filter is performed
by the diode switches of Djges —Digs2 (18S53).

The filtered signal is then amplified-by a three-
stage amplifier chain consisting of Q,g10. Qion
(28C1923R), and Q,0,; (2SC2407). Finally, the
signal is delivered to the double balanced mixer,
which provides the TX and RX IF signal.

D329 —Dig3» (1S1555). The output from the
oscillator passes through Pin 2 of J,506 and Pin 1 of
Ji00s in the RF Unit. This signal is fed to Pin 11
of the IC double balanced mixer (Q, ¢ ).

The 5.0-5.5 MHz VFO signal is fed through Pin 8
of Jyp0s. to the diode switch selecting either FIX
or VFO, and to a low-pass filter. Next, this signal
passes to the mixer, where the VFO signal is mixed
up with the premix local signal, resulting in the
output premix signal, shown in Table 3.

A portion of the output from Q,q,, is amplified
by buffer Q4,3 (2SC380TM-Y) for delivery to the
frequency counter for display purposes.

XCO PREMIX OUT
Frequency MHz Frequency MHz
80m X 3005 17.9845 12.4875-12.9875
40m Xs008 21.4845 15.9875-16.4875
30m X008 24.4875 18.9875-19.4875
20m X007 28.4875 22.9875-23.4875
17m X015 32.4875 26.9875-27.4875
15m X008 35.4875 29.9875-30.4875
12m Xi014 38.9875 33.4875-33.9875
10mA X 3009 424875 36.9875-37.4875
10mB Xs010 42.9875 37.4875-37.9875
10mC X061 43.4875 37.9875-38.4875
10mD Xs012 43.987s 38.4875-38.9875
Table 2-1
Nominal Premix .
Local Frequency LSB (MHz) USB (MHz) CW. AM (MHz)
(MHz)
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
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
12m 33.4875-33.9875 33.486-33.986 33.489-33.989 33.4883-33.9883
10mA 36.9875-37.4875 36.986-37.486 36.989-37.489 36.9883-37.4883
10mB 37.4875-37.9875 37.486-37.986 37.489-37.989 37.4883-37.9883
10mC 37.9875-38.4875 37.986-38.486 37.989-38.489 37.9883--38.4883
10mD 38.4875--38.9875 38.486--38.986 38.489--38.989 38.4883-38.9883

Table 2-2
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FTECHNICAL NOTES

COUNTER UNIT (PB-2086A) (2SC1815Y), providing an AGC voltage which
keeps the signal input level to the LSI constant by

A portion of the local oscillator signal appears at controlling the gain of Qg4 .

the F IN terminal of the COUNTER Unit, where

it is amplified by Qaspr (3SK73) and Quaes The output from the LSI drives LED digit drivers

(2SC1674L). The signal is then fed to the LSI Qaa06 —Qaar1 (2SA952L) and segment drivers Q4,5

counter chip, Qa01; (MSM9520RS). A portion of —Qaa19 (2SA952L), which control the digital

the output from Qaso; is detected by Daso, and display light emitting diodes, Dagso; —Dagos

Dasoz  (1S1555) and amplified by Quas (HP5082-7623).
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SECTION 3—SERVICING
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CIRCUIT TRACE REPAIR ...................... e
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CW FILTER INSTALLATION .. ... .. . .. .. ...
FIX (CRYSTAL CONTROLLED) OPERATION ...........................
MODIFICATIONS
S/N IMPROVEMENT ON 8O0M BAND ...................................
MODIFICATION TO ELIMINATE “CLICKING™ NOISE ON CW
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FREQUENCY COUNTER PRESET CHANGE ............................
MAINTENANCE AND ALIGNMENT ................... ...... e
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AVR UNIT (PB2099A) ... .o
COUNTER/DISPLAY UNIT (PB-2086A-3540/PB-2098-3540) ... ... . .......
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