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The FRG-7700 15 a revolutionary communications receiver for the most demanding
shortwave listener. Using an advanced frequency synthesizer, the FRG-T700 provides
reception over the range 150 kHz — 29.9 MHz, with provision for reception of AM, 558
CW, and FM stations: In-the AM mode, three bandwidths are svailable, aliowing the
operater (o seledt the |F bandwidth-most appropriate for the interference level and fidelity
requirements of each listening perigd.

Available as an option for the FRG-7700 is Yaesu's exciling memary feature, which allows
the storage and recall of up to twelve diserete frequencies. This allows the operator to
walch several statioms with pushbutton ease, thus eliminating the considerable effort
involved in tuning manually for each of several stations one wants to watch. A memaory
backup feature 15 built into the memory unit (three penlight cells required, batteries not
supplied .

The FRG-7700 features high sensitivity, excellent selectivity, digital plus analog display
of the operating frequency, and 2 built<in digital quartz clock that can be programmed to
turn the receiver on and ofl. A snooze timer is included in the clock festure. The timer
may also be used 1o contrel penpheral equipment such asa tape recorder, for unattended
recording of programs you might otherwise miss because you must be away from your
station.

lop performance features imclude a highly effective noise hlanker, selectable fast/slow
ALL (Automatic Gain Control) circuit, an andio filter which may be adjusted to improve
interfersnce rejection, an easy-to-read S-meter, and two RF attenuators {one fixed, one
continuousty adjustable) for operation under very strong signal conditions. For FM opers-
tion, a sguelch control will silence the receiver until a sigral 5 received. Convenient
interface jacks for tape recorder contral, audio output to an exiernal speaker or tape
recorder, receiver muting, and for listening via headphones make the FRG-7700 truly the
mast versatile receiver to be made available 1o the shortwave listenarsof the world,

We recommend that this manual be read carefully prior to operating the FRG-7700, With
proper cire in installation and operation. this receiver will provide you with many years of
trouble-free operition
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SPECIFICATIONS

Frequency Range:
150 kHz — 29.992 MHz (30 bands)

Maodes:
AM, SSB (USB, LSB), CW, FM -

Sensitivity:
AM SSE/CW  FM
WV SO0 ISR
26,V /SD0R  ZuVIS00n

0,1 5MHz -1, AMHe
0. 3MHz - I MHz

FMHr—20 09oMHe  SuVISTEE  OUSEV/ERRT  1eV/SDm
Selectivity:
AM W (Wide)
12 kHz ( —& dB) 25 kHz (50 dB)
AM M (Medium}
6 kHz (—6 dB) 15 kHz (—50 dB)
AM N (Narrow )
2.7 kHz (=6 dB) R kHz (—50 dB)
SSB/CW
2.7 kHz (-6 dB) 8 kHz (-50dB)
FM
15 kHz (=6 dB) 30 kHz (—40 dB)
Stability:
Less than 1 kHz from | to 30 minutes after
power ON,

Less than =300 Hz after 30 minutes warm-up.

Antenna Impédance:
(.15 MHz — 2 MHz BC 500 ohms
{unbalaniced)
2 MHz — 29999 MHz, SW/BC 50 chms
{unbalanced )

Audio Output:
|5 Watts (8- ohms, 10% THD)

Speaker Impedance:
&ohms:
4-16 ohms for external speaker or headphone

Power Requirement:
© 100/120/220/240 volts, AC 50/60 Hz

Power Consumption:
' o With Memory Unit
Standby: AC 10 VA AC 10 VA
ON:  AC33¥A  AC39VA
Size:
334(W)ix 129(H) x 225(Dymm
Weight:
Approx. 6 kg

6.5 kg (with Memory Uinit)
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Specifications subject to change withoul notice or obligation

IC: SN741L5203
HD10551P p TATO61AP
MBE7I8 |
MB&4040B | FET;
MC4044P | 25K 107-3
MC14024BCP 2 285K 125
MCI4046BCP | 35K73GR
MC14069UBCP |
MC14504BCP | Transistor:
MC]4518BCP 2 ISATIIAQ
MC14555BCP | 2505354
MC14556BCP I 2SCH00E
MSM4023RS i 18C045A0
MSMS324RS i I5CHM4TC
uPBSSAC I I5C1317R
uPC575CF I 28C1384R
uPD31011.C 6 28013931
uPCTSLOSA | 2SCI16T4L
SN16913P 3 2SC1959Y
SNT4L5123 | ISDISKK
SNT4L5192 4 2SDEEID
SNT4LS]196 1 MPS-A |3
SNT4LS290 |

ACCESSORIES

The following accessories are packaped along with

the FRG-7700;

AVAILABLE OFTIONS

(1) Memory Unit

£2) Memory/Clock Backup Batteries (AA Size)

111 AC Power Cable (T9813280) | ea.

{2} Extra fuses 100-120V | A (QOOOOD? |
230240V D5 A (QO00000T)

2 eii,
(3} Wire for antenna { Q3000004) 10 m.
i4) Extender feet with pads (R3054630) 2 ea.

NOTE

In this. manwal, discossion of the memory
feature will omit repetitive use of the word
“option,” in the interest of brevity, The
standard FRG-7T00 does pot include the
memory wmt, which is svmlable as an extra-
cost aptlen from vour Yaesu dealer. The AA
size pealight cells requited to acrivate the
memory backup feature are not supplied with
the memory unit,




CONTROLS AND SWITCHES

O @ @O®G

FRONT FANEL

{1} SPEAKER

Internal speaker

(2) POWER

This is the main ON/OFF switch for the receiver.
When the POWER switch is in the OFF position,
on/off control may be exercised by the clock
timer. See the “Dperation™ section for details,

(3) PHONES

This is a standard | /4™ headphone jack, When the
headphone plug is inserted nto this jack, the
internal speaker is automatically cut off. The audio
output impedance is B ohims,

i4) REC
This miniature phone jack is for recording pur-
poses. The output level is approximately 100 mV

(fixed), irrespeciive of the satting of the AF GAIN
cantrol

{5} MODE

This contral chooses the desired mode ’

LSB/CW Use this position for lower sideband
[(LSB) and Morige Code (CW) réception.

LISB Use this position for upper sideband
(USB) reception. This position may also
be used for CW reception, if desired.

DEOVOVOO® BV cbé

AM N Use this pesition for narrow-band AM
reception, Under conditioms of extreme-
Iy heiavy adjacent frequency interference,
this position of the mode switch may
allow AM reception where a wider mode
would be unusable. There will be some
degradation in fidelity in the AM N

position, however,

For all-around AM reception. the AM M
position o! the mode switch may be
uzed, Beouuse of the wider bandwidth,
the fidelity on the incoming signal is
much betier than with the AM N filter.

Under clear band conditions. the AM W
provides the widest bandwidth and best
fidelity.

This position selects reception of FM
signals.

AM M

FM

161 AGC

This switch allows selection of the optimum AGT
(Automatic Gain Control) decay time. The SLOW
position is normally used for AM reception, while
the FAST position is normally chosen for Merse
Code (CW) reception. For 55SB reception, the
optimum position is determined by band condr
lions and the adiacent-frequency interference level.

17y NB

This switch, when pressed. activates the
blanker for reduction in the level of interfering
pulse-type nose

noise




(8] AF GAIN

The AF GAIN control vanies the volume level from
the speaker. Clockwise rotation increases the
volume lavel,

(9) TONE

This. comtrol varies ithe high-frequency  audin
response. The vanation in audio fidelity provided
by the TONE control is highly useful in minimizing
interference from heterodynes ind other high-
pitched noises thar might ruin recepton.

(10) S-METER

The Smeter provides a relative indication of the
signal strength on the incoming signal. The upper
scale is calibrated in S-units from 51 te 89, with
stronger signals indicated in dB over 89. The lower
scale is calibrated in S-units compatible with the
SINPO code, asshown in Table 1:

(11 AM, PM
These are AM and PM indicators for the clock.

(12) MAIN DIAL

The main dial determines the operating frequency
of the FRG-7700, in conjunction with the setting
of the BAND §witch.

{13) DIGITAL DISPLAY

The digital display indicates the operating frequen-
ey as well 48 the time, Selection of display of the
frequency or time 5 made via the FUNCTION
switch.

(14) ATT

The ATT (Attemuator) control, when rotited in a
clockwise direction, reduces the giin of the receiver
preamplifier, thus minimizing overloading of the
receiver during condifions of extremely strong
adjacent-frequency interfarance. Maximum receiver
sensitivity octurs when the ATT control is rotated
to the fully counterclockwise position.

{15 M FINE

This control allows fine tuning during memory
operation. A frequency excursion of up to 1 kHz
may be schieved using this contral,

(16) SQL

The SQL (Squelch) control will silence the receiver
until o sipnal is received, The SQL control is usable

-5 -

ONLY in the FM mode.

(171 CONTROL SWITCHES
(TIMER, DIM. M, MR

TIMER ©Omnie the desired on/off timers are
programmed into the clock, push this
switch to activate the power control
timer. In this mode, the digital clock
timer will turn the receiver-on and off,

DM This button, when pushed, will allow
dimming of the meter lamp, the dial

lamps, and the display intensity,

M Push this button to store a frequency
into memory.

MR This button, when pushed, transfers
frequency control from the main digl to
the memory systemn. Push the button

again to refurn to'main dial tuning.

(18) BAND

This switch selects the desired | MHz segment
within. the HF $pectrum, with calibrations from 0
MHz to 29 MHz. Also provided are preset marks
for the HF amateur radio (ham) bands.

(19) M CH
This switch selects the desired memory channel.

{20) FUNCTION
Thiis switch selects the Digital Display functions.

FREQ  All digits of the operating frequency are

displayed with resolution to 1 kHz.

CLOCK  Time is displayed in a 1 2-hour format.

oM The OGN time, at which the:receiver will
be turned on, is displaved.

OFF The OFF time, at which the receiver will
be turned off, is displayed.

SLEEP The remaining time of the sleep timer s

displayed.

(Up to 59 minutes can be set for the
sfeep timer.)

(21) CLOCK SETTING SWITCHES

HOLUR  This switch & wsed lor setting hours on
the clock amd timer. Pressing this switch
once will advance the reading by one
hour. If this switch 15 held for more
than two seconds, the hour reading will

advance continuously.




MINUTE This switch is used for setting minutes.
The setting procedure is identical to that
for setting hours,

HOUR SET

This switch, when pressed, reseis the
minute and second digits of the clock to
zern. For example, if more than 30
minutes are displayed on the cdock,
pressing the HOUR SET button will
advance the clock to the next hour, If
less than 30 minutes have elapsed in the
hour, pressing the HOUR SET button
will zero the minutes and seconds, but
leave the hour reading unchanged. This
feature facilitates easy time setting.

REAR PANEL

(1) COAX ANT

This 15 a standard UHF tvpe coaxial connector for
gshortwave and standard broadceast listeming. This
connector is wired in parallel with the SW/BC
terminals.

(2) AC

The AC power cable should be connected at this
point.

TIMER CLEAR

This switch, when pressed, clears the
remaining time before the programmed
off time. After the timer fturns the
receiver on in the TIMER made, vou
may push the TIMER CLEAR button fo
turn the receiver off. The following dav,
the recéiver will turn ON ‘again at the
programmed time, In the sleep timer
mode, pushing this switch will cause the
remaining timeé to be zero, and the
receiver will furn off.

(3] ATT

The ATT (Attenuator) swilch activates an at-
temuator an o the meorming signal path when the
LOCAL position is selected. For best receiver
sensitivity, this' switch should be placed in the DX
position,

(4) AC LINE FUSE

For 100/120 volt operation; a | amp fuse should
be installed here. For 200 240 volt operation,a 12
amp fuse should be installed here. When replacing
fuses, be absolutely certain to use & fuse of the
proper rating, as our warranty does not .cover
damage caused by use of an improper fuse.



{57 REMOTE (N.O. N.C.)

These RCA type jacks may be used for control of
peripheral equipment such as tape recorders, elc,
When the TIMER switch is activated, and the ON
time is reached., the imternal switching relay is
activated. When the OFF time is reached, the relay
returns to its nermal condition. The normally open
and normally closed jacks on the rear panel may
then be used, sccording to the control require-
ments of your station equipment. See the “Opera-
tion"™ sectlon for details.

{6} AC VOLTAGE SELECTOR

This 15 for selection of the proper input AC voltage,
Se1 this selector for your local line voltage. If you
have any guestion -about yvour local line voltage,
consult your local Yaesu dealer before attempting
operation of this equpment.

{7y ACC

This 15 a 5 pin DIN aceessory fack which afTords
access 1o AGC voltage, an 11 volt DT line, and the
mute line.

(8) EXT SP

An external speaker may be connected via this
jack. The audio output impedance is 4-16 ohms.
Insertion of a plug into this jack automatically
cuts off the internal speaker.

(9} S5W/BC,BC.E, MUTE

SW/BC is for connection to a long wire antenna for
both shortwave and broadeast lstening

BC is for connection t¢ 4 long wire 3,00
broadcast band listening.

O L]

E is a ground connection.

MUTE provides a means of muting the FRG-7700
tan external standby switch). Shorting the MUTE
terminal to ground will mote the receiver.

8
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ACC CONNECTIONS

SINPO CODE

- T -

Signal Degroding Effect of
Strength Interference MNoise Propagation |Overall Rating
Disturbance
S | N O
5 Excel lent Nil Nil Nil Excellent
+(60dB) ®(-40dB) | (-40dB) | © (0dB)
4 Good Slight Slight Slight Good
(45dB) (—=30dB) (—304dB) (10dB)
3 Fair Moderate | Moderate | Moderate Fair
(30dB) (-20dB) | (—20dB) {20d8)
2 Poor Severe Severe Severe Poor
(1548) (-10dB) (—104d8) (304d8)
Barely Extreme | Extreme | Extreme Unusable
| ?‘Q'_"iﬂ‘f (0dB) | (0dB) (40dB)
RECEIVER MNPUT LEVEL
Table | RATIC TO SHEMAL

DEFTH OF FADING, ECHS ETC



INSTALLATION

Best performance from this equipment can only be
obtained if proper care Is ubserved dumng instal-
Iation. While the setup procedure for the FRG-
T700 i extremely straightforward. permanent
damagé to the set can occur if improper voltage is
applied to the unit or if external connections are
improperly made. Before attempting operalion of
your FRG-T700, be certain to read the following
sections carefully.

UNPACKING AND INITIAL INSPECTION

Carefully rémiove the FRG-TT00 from its carton,
and imspect 11 for any signs of physical damage.
Rotate the knobs and push the switches, checking
each for normal freedom of action. Should any
damage be observed. document it carefully, and
notify the shipping company immediately. Save
the carton and foam packing material for possible
wse at o later dule.

AC VOLTAGE SELECTION

Your FRG-7700 is supplied with a power trans-
former capable of operation From 100, 120, 220,
or 240 volts, as thesé voltages are the ones maost
commonly used throughout the world, Your Yaesuy
dealer has taken care to make sure that your radio
is et up for the voltage used in your area. How-
ever, in some parts of the world, more than ane
voltuge s aviilable for wez, It |5 extremely
important that the FRG-T700 not be subjected to
an improper supply voliage,

Therefore, hefore connecting the power cord to
the radio, make absolutely certain that the voliage
specification marked on the rear panel of your
recetver (lower right-hand cormer) matches vour
local supply vollage, Al the same time, check to
make certain that o fuse of the proper rating is
installed. For 100,120 volt operation, use a | amp
fuse, For 220/240 volt operdtion. use a 1/2 amp
fuse, The fuse hnlder Is located on the rear panel,
NEVER remove the fuse holder when the power
vord is plupped into the wall outlet, 1

CAUTION

Be certain 1o observe the above precautions
regarding power connections and fuses. Our
warranty does not cover damage caused by
improper supply voltage nor damage caused
by use of an improper fuse.

To set the radio up for operation on a different
voltage (o5, for example. should you move from
Europe to the United States), proceed as follows:

{1} Disconnect the power cord from the rear of
the FRG-7704.

i21 Remowve the label covering the veltage selector

conirol on the rear apron of the receiver,

{3} Inseri a screwdrver into the slof on the

voltage selector. Rotate the selector until the

proper voltage 15 af the very bottom of the

selector, n line with the pointer.

(4) If a chanre is made from 100/120 volts to

220/240 volts, or vice versa, be certain that

you install a fuse of the proper rating. For

100/120 volts, use a 1 amp fuse, and for

220/240 volts, use a 1/2 amp fuse.

(51 Make a small labe] to Indicate the new voltage

specificaton for the receiver, and secure it

over the voltage selector,

{6y Connect the power cord I the rear panel

“AC™ jack, and plug the power plug inte your

wall outlet.

(70 If you have any doubl aboul your lacal

supply voltage, ask your Yaesu dealer. Im-

proper supply voltige must not be applied to

this instrument.

POINTER
AC VOLTAGE SELECTOR




BACKUP BATTERY INSTALLATION

Memory-equipped FRG-7700 receivers include o
backup feature which will hold the memory even
when the unit is unplugged from ithe supply
voltage. The backup Teatire requires three AA size
penlight  cells (not ‘supplied), which sheuld he
installed - as shown in Figure 1. Be absolutely
cerfain to observe the proper polarity of the
batteries during instaflation.

Battery consumption s extremely low. bui we
recommend that the backup batteries be replaced
onge per vear, If you have not used the FRG-7700
for a long time, we recommend that you inspect
the penlight cells to ensure that no leakage from
the batteries has occurred, Damage caused by
battery leakage or improper battery polarity is not
covered by our warrgnty,

Figure |

GROUND CONNECTION

For best performance and safery, the FRG-7700
should be connected to a good earth ground, The
ground lead should be a heavy-gauge braided cable
or wire, and should be connected to the trerminal
marked “E* an the rear panel of the receiver

ANTENNA INSTALLATION

The antenna is an important part of vour station
installation. Without a good-antenna system, it will
be difficult for you to take full advantage of vour
FRG-7700 receiver's many high-performance fea-
tures, For best reception, please follow the guide-
lines presenied below regarding antenna installs-
11om.

(1) Low Frequency (LF) and Medium Frequency
(MF) Reception (Below 2 MHz Exclusively )

Good all-around reception will oceur if a single
long wire is connected to the BC terminal on the
rear of the receiver, Insulate the wire at the far end,
and at the point where it enters your house:
ceramic insulators suitable for anfenna installations
are available from vour Yaesu dealer, The wire
itself may be either bare or insulated (plastic or
vinyl covering on the wire), with the constraint
that bare wire should not come in contact with
trees or-other ohatroctjons.

In general, the anterna wire should be as long,
high, and in the clear ss possible. If these simple
recommendations are followed, good reception will
be eisy to obtain,

(2) Shortwave (SW) Reception
(Above 2 MHz Exclusively)

Maximum performance is-secured in the shortwave
bands through the use of a resonant antenna having
an impedance of 50 ohms st the design frequency.
A: center-fed “dipole™ antenna cut for the mosi-
listened-to frequency will easily satisfy this require-
ment, Dipole antenmas should be fed with coaxial
cable, and suitable untenna kits are available form
vour Yaesu dealer.

However, the shortwave bands are quite wide, and
no dipole antenna will be resonant throughout this
entire frequency range. The best course of action.
then, is to cut the legs of the dipole antenna to the
longest (equal) lengths that your mstallation area
will allow. This will provide an excellent listening
svstem for vour shortwave station.

Should you wish to cut your dipole antenna for
optimum -perfermance on a particular shortwave
band, the {formulas of interest are;

Length ifeet) = 468/ frequency i MHz)
Length {meters) = 142.5/frequency { MHz)




Notes Regarding Antenna Installations

For general reception (listening on both LF/MF
and shoriwave bands), the antenna connection
should be made te the SW/BC terminal or the
coaxial cable connector, However, should you only
be interested in listening on the LF/MF bands, we
recommend that the antenna be connected to the
BC terminal on the rear panel of the recever.

Use extreme caution when installing your antenna
system, Every year, several people are electroculed
because their antenna touched 4 high-voltage wire
providing their normal house current. It is ex-
tremely important that your shortwave antenna be
located such that it cannot possibly come in
contact with electric wirez even in & disasterous
windstorm,

REMOTE TERMINAL CONNECTIONS

The REMOTE terminals are connected to d relay,
which is an electronically controlled switch. In the
cast of the FRG-7700, the switching relay is
eontrolled by the clock timer, dllowing you to
contral the operation of & tape recordér or other
equipment simply by the proper setting of your
FRG-7700 clock controls. The *N,0." terminal is
“normally open,” which means that the relay will
cause po conneclion to be made from the ceénter
pin to ground until the timer activates the relay.
The “N.C." terminal is “normally closed,™ which
means that the relay contacts will cause o Con-
nection to be made hetween center pin and ground

uniil the reluy is activated; the relay will then open
tha connection.

Most tape recorders have a "footswitch™ connec-
tiont which allows external control. In some cases.
this exierna]l on/off control line is incorporated
tnto the microphone cord. Closing an external
switch then allows the tape recorder to be mrned
on. To use this kind of tape recorder with the
FRG-7700. connect a shielded cable from the tape
recorder footswitch jack te the FRG-7700 *'N.0.7
jack, and connect a shielded cable from the FRG-
7700 “REC™ jack on the front panel fo the tape
recorder PLINE IN™ or “*MIC™ jack. depending on
the levels aceepted by vour tape recorder. Remem-
ber that the REC jack on the FRG-7700 is not
controlied by the AF GAIN control, but the EXT
SP jack 1% you may want to connect your audio
input line differently in your case.

Details of the operation of the timer are included
Inn the “Operation” section of this manual, Table 2
iridicates the position of the relay contacts tied to
the REMOTE terminal.

MUTE CONNECTION

When the FRG-TT00 is used In conjunction with a
transmitter, the MUTE términal on the réar panel
may be used to silence the receiver when transmit-
ting. Do not forget to use a relay for external
antenna switching between the receiver and trans-
mitter. Shorting the MUTE terminal to ground will
cause the récemver to be silenced,

i i 2 : i FRGTTO0
TIMER FUNCTION M. Terminal N.C. Termibmnal iwith POWER SW OFF)
ON TIMER — — ——— | —p——T— —o—"%— | ON ut the programmed time
OPEM CLOSED CLOGED OPEMN
UFF TIMER ——T= - — B | —n— - —o—0— OFF at the programmed 1imse
CLOSED COPEM QOPEN OLOEED
. | |
wrtin | b - e | e - s | O
l BPEN CLOSED CLOSED GPEN |

- When the thme [activated

Table 2
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TransmiTies

MNormally Closd [ NG, )

PHYSICAL LOCATION OF THE FRG-7700

The FRG-7700 will perform well in any location
that ‘allows free passage of air around the cabinet,
Solid state eguipment such as the FRG-7700
should not, howewver, be used in extremely hot
environments unless some provision is made (ex-
ternal fan, etc.) for keeping the station femperature
less than 40°C.,

INTERCONNECTION WITH YR-901 MORSE
CODE /TELETYPE READER

The YR-9Q] is a high-performance compliiers
translator which will allow displav on 4 video
monitor of incoming Morse Code and/or teletype
tRTTY) signals. The YR-801 and YVM-]1 Video
Monitor are options available from your Yaesu
dealer.

Complete operation instructions are included with
the YR-901. Please refer to the drawing below for
details of the extermeély simple interconnection
required. Please note that the SP-901 speaker is
not mandatory for wse with the YR-901, as the
latter includes a built<in speaker.

The YR-901 will allow you to see for vourself
late-breaking feletvpe news as it comes from
abroad on circuits used by the international news
services. Amateur radio Morse Code and teletype
communications, and a host of other exotic
transmissions will unfeld before vou on the video
screen. See your Yaesu dealer for details.

MONITOR TY

Rt L i 1

i L LT LT 5

I
FRG-T700 é

SE- 30

L ——

FRG-7700/YR-901YV¥M-1/5P-901

.-'I‘l_




MEMORY UNIT INSTALLATION

The optional Memory Unit is easy to instell in a
matter of minutes. Pleass follow the below instruc-
tions carefully. in order to make the proper
connecons.

(1} Remove the small cover from the bottom of
the recelver. as shown in Fig, 2.

i21 Connect the sixn plugs which are fastened to
the cover to the appropriate jacks on the
Memaory Unit, as shown In Fig. 3. Cover

{3} Mount the Memory Unit with the supplied
self-tapping screws {4 peshoas shown in Fig. 4,
bemg sure that ne wire from mside the unit
15 protroding.

Ejé %&“ Self-tepping scrwa
Figure 4
Figure 3
BOTTOM PANEL FEET s -
2 - g;lli.- H_H!-'IF HOOT
s /

The feet on the bottom of the recerver may be
changed, should you desire to change the viewing
angle for the FRG-7700. The extender feet, packed
in the accessory kit for the receiver. may he
installed at the frent or back, depending on the
viewing angle desired. When repacking the receiver
for shipping. be certain to replace the original feet.
Refer to Figure 3 for mounting details for the
bottam panel feet.




OPERATION

Operation of the FRG-T700 is extremely straight-
forward. However, the owner should read the pages
to follow carefully so as to derive maximum
performance from this equipment. Before attempt-
ing operation, make certam that all power, anienna,
and ground connections have been made correctly,

FREQUENCY SELECTION

The operating (requency 15 read directly from the
digital displav. All digats of the operating frequency
are displayed, with resolution to | kHz. The BAND
switch s calibrated in 1 MHz steps, from 0 MHz
through 29 MHz, with-an additional 10 steps being
provided Tor instant presetting to the bands con-
tammung the amateur radio (ham) bamds.

To select a frequency, first-set the BAND switch
1o the desired | MHz segment; then rotaie the main
digl to select the last three digits of the frequency.
A coarse frequency detéermination may also be
made throwugh the maim dial window, which is
calibrated every 10 kHz,

AM BROADCAST RECEFTION
{11 WVirtually all commercial broadcast stations in
the MF and HF bands use the AM (Amplitude
Modulation) mode of operation. To begin,
turn the power switch on. and set the mode
switch 10 AM M (AM mode, medivm band-
width ).

121 Tune in an AM-station to the point where the
S-meter reading reaches 8 maximum.

(3] If thers is very hesvy interference, you may
wish 1o set the mode switch to the AM N{AM
made. narrow bandwidth) position. This will
provide maximum rejection of adjaceni-
frequency interference, although the narrower
bandwidth will cause some rejection in fideli-
ty. Conversely, if there 1s very lttle mter-
ference, you may switch to the AM W (AM
mode, wide bandwidth) position. This will
provide maxiimum - fdelity because of the
wider bandwidth,

(4} The TONE control on the front panel may be
used. to vary the audio response characteristics
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of the receiver. For example, if you are
troubled by .a high-pitched “heteradyne™
signal, rotate the. TONE coentral in-a counter-
clockwise direction te reduce: this  inter
ference..
{5) When extremely strong signals are encoum-
tered, the operator may want to reduce the
level .of these signals. Rotate the ATT (At-
tenuator) control on the front panel clockwise
to redice the strength of the incoming signals.
Should wou desire to activate a fixed 20 dB
attenuator, set the rear panel ATT switch
to LOCAL. For most listening, though, leave
this switch set 1o the DX position.
(&) For reduction in impulsesype noise (auto-
mebile ignition, etc.), push the NB (Noise
Blanker) switch. This circuit is highly effective
in minimizing this type of terference, al-
though no noise blanker can be expected to
eliminate all types of noise.
(7i An Automatic Gain Control {AGC) circuit is
included ‘in your FRG-7700. This f{eature
keeps signal strengths adjusted to a constant
level under conditions of fading. When rapad
fading conditions are encountered, vou may
want toset the AGU switch 1o FAST, as the
use of the SLOW position might cause a weak
sigriadl 1o be obliterated by .an  adjacent-
frequency statien which is much stronger.
With some experience, the operator will soon
learn the proper settings of the MODE and
AGC switches for operation under a variety
of conditions:

AMATEUR RADIO (HAM) BAND RECEFTION

Amateur radio operators use g variety of operating
modes on the HF bands, However, your FRG-7700
is well equipped to receive the various types of ham
signals encountered in day-to-day operation.

S5B Voice Signals

(1} -Amateur radio operators use lower sideband
(L5B) on the bands below 10 MHz, and upper
sideband (USB) above 10 MHz. Set the mode
switch acoordingly,




{2} Tumn the power switch on, The meter lamp

and digtal display will become illuminated,
{3) Rotate the ATT contral fully counterclock-
wise, and adjust the AF GAIN control for a
comfortable listening level.
{4} Mow rotate the main funing dial until a voice
signal 15 found. Careful adjusiment of the
main tuning dial will result in-excellent clarity
on the incommng 888 signal. Under conditions
of rupid {admg, set the AGC switch 1o FAST.
(5) When pulse-type ignition nodse is encouniered,
push the NB switch.
(6) Adjacent freguency mmterference may hbe
reduced -subytantially by counterclockwise
rotation of the TONE knab. As-well, advanc-
ing the ATT knob in g clockwise direction
may Tesult in spme Teduction of interference
from a strong adiacent station: such a station
may be so strong that the AGC control may
cause the receiver 1o be “pumped.," and reduc-
tion of the receiver front end gain will reduce
this effect.

MNote that the bandswitch contains nine bands
which correspond to the amateur radio alioca-
tigns. This sllows simplified band changing
when listening to amateurs, The 19, 18, and
24 MHz bands, newly assigned 1o the amateur
service, are not vet approved for amateur
operation in most counirics; @nd no amateur
operations will be heard wuntil this action s
taken by the governments mvolved,

7

Morse Code (CW) Reception

Morse 'Code  transmissions may be recepred by
placing the mode switch in either the USB.or LSB/
CW position: The-operator will find that adizcent-
frequency interference conditions will be less on
one or the other of the above mides, and that
position should be wsed until conditions change.
The main tuning dial should be rotated until a
comfortable listening pitch is obtained.

Frequency Modulation (FM) Reception

Freguency modulation aperation is becoming more
popular on the 29 MHz amateur band. As well, the
operator may wish 1o ust the FRG-TT00 with a
VHF/UHF converier, for listening to FM repeater
operation on the VHF and/or UHF bands. Set
the mode swiich te FM, and rotate the main
tuning dial until the best fidelity on the incoming
signal 15 obiained.

For FM operation; the front panel squelch (SQL)
control should-be: advanced to the point where the
recelver isjust silenced when no signal {enly nodse )
is being received. This will allow silent monitoring
during long periods when ne stations are aclive,

MEMORY OPERATION

The memory feature provides s means of storing
frequencies vou may want 1o recall at n-later time:
Lip to twelve stations may be stored in memory.
Here is. the simple procedure for memory storage
and recall:

Set the-M FIME conirol to the 12 o'clock
position; Rotate “he M CH switch to memory
chanmnel 1.

(n

{2} Tune the receiver to the destred station, being
careful to wne for best clurity and fdelity.
Press the M (Memory) button. The station is
now stored, Continue tuning: for -additonal
stations, if desired, and store them in the
other memory channels;

{3} To recell a stetion previously stored, rotate
the M CH switch to the appropriate channel,
gnd press the MR (Memory Recalll butlion.
If several: stations are’ stored in the various
memory channels; simply rotate the M CH
switch to-the desired station,

(4} To return conirol to the main tuning dial,
aimply push- the MR button again. The MR
lamp will turn off, and normal tuning will
again be  possible. The stations stored in
memory will not be lost if vou release the MR
switch, just press it again to return to the
MeEmaory.



(%) Mote that stations on different bands may be
stored in memory. Once stored, they may be
recalled without the need to rotate the band
switch to the appropriate band. In other
words, vou may store stationsin the 11 MHz,
15 -MHz, and 21 MHz bands as vou tune them
in using the band switch and main tuning
digl, onee yvou press the MR button, you only
need to rotate the M CH switch to recall these
stations, with no change in the position of the
bandswitch requirad,

{6} The M FINE control may be used to provide
fine tuning of £1 KHz from a memorized
frequency, This may be necessary should the
memorized station begin to drift, or should
propagation conditions cause new interference
to appear on frequency. Judicipus use of the
AM N position of the mode switch. along
with the M FINE control, will provide solid
copy on many stations that might otherwise
be obliterated by interference,

DIGITAL CLOCK OPERATION

The built-in digital quartz clock is a highly accurate
timepiece which adds convenience and flexibility
to your FRG-T700 station. The clack will operate
so long as the receiver i+ plugged in, and it will also
operate off of the memory backup hatteries. When
the receiver is initially plugsed in, the clock will
indicate AM 1:00 and will begin counting. Setting
the time is a simple procedure, as shown below,

Example: set the clock to 5:25:00 PM

{1} Place the FUNCTION switch in the CLOCK
position, then push and hold the HOUR SET
button. The minutes and seconds will reset te
zero. Tune in WWV ar 10 MH:z (or another
international time standard) on the receiver,
When the time standard ticks of T the start of
a new minute, release the HOUR SET button.
This will align the count of the seconds to the
international time standard,

{2} Push the HOUR button to advance the hour
digit to 5:00. If the HOUR button is held for
more than two seconds. the hour digits will
advance rapidly wntll the HOUR button s
released.
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(3) Push the MINUTE button te advance the
minute digit to 25. When the MINUTE button
is pressed and held, the digits will advance
rapidly. in the same manner as-the hour digit.

{4y The ¢lock should be accurate within 15
seconds per month. When setting the clock,
be certain that the appropriate AM/PM digit
is illuminated.

TIMER OPERATION
Four timer functions are available. They are:

ON Timer
In this mode, the receiver is turned on ar a
pre-programmed time,

OFF Timer
In this mode, the receiver is turned off a1 a
pre-programmed time.

ON/OFF Timer
In this mode, both the on and off times are
preset for power control on the receiver.

SLEEF Timer
In this mode, you may set a listening time of
up to 39 minutes, after which the receiver will
turn off,

To set the timer for on/off autematic control of
the FRG-7700, proceed as follows (example—on
time 10:30 AM, of [ time 11:30° AM)

(1) Set the POWER switch to OFF, and set the
function switch to the ON position.

(2} Set the display to 10:30 AM by pushing the
HOUR and MINUTE buttons, in the same
way .85 you did when vou preset the clock
earlier.

{3) Bet the function switch to OFF. Set the
display to 11:30 AM by pushing the HOUR
and MINUTE bultons.

{4} Push the TIMER switch to activate the fimer
The FRG-7700 will turn on at 10:30 AM, and
turn off &t 11:30 AM. Be certain to observe
the AM or PM lamps when programming the
om and off times.




{5y b you want to tum the receiver ofT before
the programmed off time. push the TIMER

CLEAR button.

To set the sleep timer. proceed as Tollows:
{1} Tumn the POWER switch OFF, and set the
function switch to the SLEEP position.

Push the MINUTE switch once. This will
cause the sleep time to count back from the
59 minute mark by one minute. Holding the
MINUTE button down will cause the time 1o
change rapidly. in the sams manmer as
described earlier. If yvou set the display to 40,
the recejver will stay on for 40 minutes, then
shut olf.

(2}

3)

If you want to turn the receiver off before the
push the TIMER

programmed off time,
CLEAR bution.
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NOTES REGARDING PROPAGATION OF
SHORTWAVE SIGNALS

While a complete discussion ol the physics of
shoertwave Tadio signal propagation is well beyond
the scope of this manusl, some gindelines are
presenied below to help the shoriwave listener 1o
choose the optimum listening frequency for the
time of day and the time of year in which you s
operafing. This discussion will also help yvou when
you are reading the schedules of overseas broadcast
stations; you will soon be able to know instantly
why veu cannot expect to hear Tokyo on 3.9 MHz
it 1:00 in the afiernoon.

Shortwave signals are transmitted by huge stations
running many thousands of watts of power. Their
antenna sysiems are elaborate and expensive. Bui
all of this equipment would be useless were it not
for a property of the ionosphere {(a layer of the
atmosphere high above the eurth) which causes
signals to be reflected back to earth when they
sirike the lonosphere,

Depending on several factors, including the time of
day, the time of year, and the current state of solar
activity (determined primarily by “sunspots™), the
optimum frequency fr reflection over a particular
distance will change. Another aspect that can be
noted is that, for o particular frequency on which
vou are operating. the distance over which signals
will be propagated will change. Thus, in order to
hear stations 12,000 km away over a long period of
time on a particular day, yvou will likely have fo
change your operating frequency (consistent with
the broadeast station schedules!) in order to take
advantage of changing propagation conditions.

lenaephars




As a general rule, dayvtime propagation conditions
will be hest on Mrequencies fromy about 12-14 MHz
and higher. Propagation at night will generally be
best on the 2-15 MHz bands. These general rules
often have exceptions, of course; during periods of
high -selar pctivity, the 21 'MHz band may, for
example, be excellent for long-distance propagation
well into the night. However, it would be highly
unusual for the bands below about 8 MHz to
support transocceanic propagation throughout the
daytime period.

When reading broadcast station schedules, one
must constder not only the time of day at one's
own docation, but also the time of dav at the
transmitier location. Lel us examine the example
of two broadcast stations, one in. Tokyo and one
in Moscow, both operating on 6 MHz at 6:00 PM
local time (for our example, let us say that you live
in New York City, USA). Because: there are night-
time conditions-across most, il not all, of the North
Atlantic path that a signal would follow on its way
from: Mascow 1o New York, one would normally
have 3 good chance of receiving the broadcast from
Moscow. However, the path from Tokvo to New
York is largely a daylight path, and our rule of
thumb discussed earlier would tell us that it would
be difficult, if not impossible, to hear Tokvo at
that trme on that freguency.

However, if one reads further down the schedule
of the Tekyo schedule, a broadeast on 15 MHz at
the same time may be found, The 15 MHz region
(5 MHz) is-a middle ground which often supports
round-theclock propagation. You would have a
much better chance of hearing Tokyo on 15MHz,
because the path is largely over daylight.

Broadcast station managers are well aware of this
phenomenon, and this 1s the reason why their
schedules indicate “North American Service™ or
“Programming Beamed at Southeast Asia.” They
take propagation conditions into consideration,
and aim their antennas carefully, so a5 to hive the
bist chance of reaching therr targel area al a time
when people will be at home tolisten.

= I?‘_

The time of year is important for several reasons.
For example, at 4:00 PM in New York in June, the
sun is: still high: in the sky. But at 4:00 PM in
December, twilight is fast approaching, and nigh!
time conditions: are taking over on the North
Atlantic path. Broadcast station managers adjust
their schedules so as to use the lower frequendcies
{below 10 MHz) more heavily in the winter
months, because of the-increased distance covered
by darkness during the winter.

Signals do not always follow the shortest distance
from peint A to point B (called the “Great Circle™
path). They sometimes follow a bent path, or one
exactly the opposite of the great circle: This is why
it i sometimes possible to hear Tokyo from
New York on 7 MHz late in'the afterncon in
the winter, even though the Great Circle path
is in daylight; the signals are traveling along a
darkness path around the world, The fact tha
many stations are Jouder, and that the trans
mitting antenna may noet be beamed on the
optimum path ai that time, makes reception
extremely difficult. But this is the excitement of
shortwave listening—hearing the unexpected. Under
tough conditions such as this, the AM-N (narrow
bandwidth) position of the mode switch will prove
itself to e a highly uselul féature.

To conclude our discussion on propagation condi-
tions. we would stress the following general rules
First, use the higher frequencies (15 MHz snd up)
as your main daylight bands. Secondly, use the low
frequencies (below 1 MHz) as your prime nighttime
bands. Thirdly, look for pedks in propagation
when there is “sunrise ‘or sunsef gl one end or
another of 8 propagation path. For example, look
for 4 pedk in 26 MHz propapation towards the
East for the hour or so after your sunrise, and
toward the West around vour sunset,

Careful planning of your operating times, proper
choice of listening frequencies, and diligent study
of schedules from overseas broadcast stations will
pay rich dividends in-entries in your log book.
We hope that this section will have helped vou
understand the fascinating world of shortwave
radio propiagalion better.
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CIRCUIT DESCRIPTION

Reference to the block disgram and the following
circuit description will provide you with a better
understanding of the design of this receiver. The
FRG-7700 5 a superheterodyne receiver using up-
conversion o 4 first IF (ntermediate Frequency)
of 48 MHz. Synthesized local escillators are used
for both the first and second mixers. providing a
high degree of frequency stubility.

RECEIVER SIGNAL FLOW

The RF (Radio Frequeney ) signal from the antenna
is fed through the defeatable RF attenuator to the
MAIN Unit, The signalis passed through a low-pass
filter (fp = 30 MHz), consisting of. Ligers Cras: -
Croar . and then  through bandpass. filters for the
following ranges:: 150 kHz — | MHz.. 1. —.2 MHz,
2 — 4 MHz, 4 — §MHz, 8 — 16 MHz, and 16 — 30
MHz. Selection of the filter to be used is provided
by diode switehes Dy por —Dyni A 18853), which are
driven b}" QIEII.J 1Mt]4555|. Q_mm -Q")uq.
(25A733), and Qyp07 — Q4o (25A945A-Q), accord-
ing 1o the setting of the band switch,

The signal is then amplified by RF amplifier Q014
{38K73GR), a dualgate MOS FET with superior
linedrity and low noise figure, The amplified signal
is then fed through buffer @,y (25K125) 10 the
first mixer, where the RF signal 1s mixed with the
first local oscillstor stgnal (48.055 - 78.055 MHz)
delivered from the PLL Unit, resulting in 3 48,053
MHz first IF. This. up-conversion  technigue
provides superior image rejection characteristics
when compared with conventional designs,

The first IF signal is amplified by, Qo (25K 125)
and fed through crystal filter XF,s. which has o
20 kHz bandwidth at —& dB. providing protection
from din-band - intermodulation  distortion while
allowing sufficient bandwidth for effective noise
blanking. The sipnal is then delivered 1o the second
mixer, where the 48.055 MHz first IF signal is
mixed with a.47.6 MHz local oscillutor signal from
the PLL Umt, producing @ 4335 kHz second IF
signal.

The 455 kHz signal is passed through a ceramic
filtar, CF jgo, (20 kHp/—6 dB) snd noise blanker
gate diodes Hnmn.“”]nn (18853) to the main 1F
filters: CF jape (SSBIAM-N), OF oy {AM-M), and
CFiona (AM-W), with filter selection made via the
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mode switch, The filtered IF signal is then
delivered to the main IF amplifier chain, consisting
of Qyoze s Quoae (3SKTIGRY), and Q,pas (2SCH45A-
Q).

In the S5B and CW modes. the IF signal is coupled
to the product detector. a diede ring demodulator
consisting of D jgs0—Diaaa (1N60), which converts
the IF signal into audio using the carrier signal
delivered from Qygas  (2SC945A-Q). The : audio
signal & fed to the audio amplifier, Qi
(uPCSTSCZ), which delivers 1.5 watts of audio
power to the spraker;

In the -AM. mede; the IF signal is coupled from
Qs via Cyae to buffer amplifier Quusy (28C945A-
Q). The signal is then detecttd at Digy /D s
(IN60), and the resulting audio signal is fed to the
audio amplifier via. buffer amplifier Qs
(25094540

NOISE BLANKER CIRCUIT

A portion of the output from the second mixer is
fed through buffer Qyqy (2SC945A-Q) to ampli-
fiers E.mu and Qm“ [15‘(:945&-&] When a carrier
or noise-free modulated signal s received, the IF
signal s rectified by Do and Diae (1N60O),
producing a DC voltage. The DC voltage is ampli-
fied by Qigeo (25€945A4-0Q) and fed to gate 2 of
Qiose and Qyqy5; controlling the gain of those
stages.

When pulse noise is received, Dygse and Dyys
{18853) rectify the IF signal, producing a DC
voltage which controls the noise blanker switching
diodes (Dyasa /Dyosy ). Noise pulses have a wery
short duration, but extremely high amplitude.
Because of the very slow time constant of the AGC
cirenit feeding back 1o Qa0 and Q,esq. these short
duration pulses will not induce -AGC sction, and
those stages will operate at Ml gatn: When a pulse
isreeeived, however, (Qu:: - biases: Dygie-and Do,
to block the signal path momentarily.

When a noise pulse and s desired signal are received

simultaneously, the blanking action s not impaired,

because the relative amplitude difference betwesn
the desired signaland: the noise pulse is-high.




AGC CIRCUIT

A portion of the cutput from the AM detector is
fed to DC amplifiers Quose and Qg (Z5C945A-
Q). This amplified DC voltage is applied to gate 2
of the RF and IF amplifiers; controlling the gain of
those stages.

MUTE CIRCUIT

Qa3 i normally in the “ON" state, providing
normal bias voltage to gate 1 of Qe and Qyozs .
When the MUTE terminal is shorted to ground,
0 55: turns off, removing the bias veltage from the
above transistors, thus silencing the receiver.

CLOCK AND DIGITAL DISPLAY CIRCUIT

A Large Scale Integration (LSI) chip, Qpse
(MSM35524), controls. both the display of the
operating frequency and the time. An 0455 -
30.455 MHz signal from the PLL Unit is amplified
by Qiesis Qioaz . and Q,pss (25C1674L), then fed
through divider (1/10) Qs (SNT4LS196) to the
L5k chip: The output from Qs is fed 10 the
flourescent display tube, (DS1001), through seg-
ment drivers Qygss —Qypes (25A733A-Q). Qypss and
hosi act asa DC-DC converter, providing =235
volts DO for the display tube.

The timer control cutput from the LSI activates
relay Rligsy, which controls the receiver man
power supply ON/OFF function. Bljus also s
connected to: the REMOTE terminals on the rear
panel of the receiver, for control of peripheral
station equipment.

PLL CIRCUIT

The first and second local signals (48,055 — 78.055
MHz and 47.6 MHz, respectively ) are generaied by
the dual-loop PLL (Phase Locked Loop) circuit.

A 44.055 — 45.055 MHz signal is generated hy
VOB (Voltage Controlled Oseillator)  Qauz
{218C945A-0) in PLL Loop 1. This signal feeds
mixer Qugin (SN16913P), where the YO signal is
mixed with a 47.6 MHz signal generaied by crystal
oscillator Qay (28C535A). producing a 3.545 —
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2.545 MHz signal ‘which is fed to phase detector
Qiaz: (MC4044FP). The phase detector compares
the phase of the input signal with that of the VFO
signal delivered via Quaza (2Z5C945A-0Q); any phase
difference is converted to a DU control voltage,
which is fed to varactor diodes in the VCO circuit,
in order to correct the phase difference and lock
the input signal with the VFO signal.

In PLL Loop 2, there are four VOO circuits which
are selected by the bandswitch, with the net result
being an oputput signal of 48.055 — TH.055 MHz.
This signal is fed to mixer Qg (SN16913F),
where the input signal is mixed with the 44.055 —
45.055 MHz signal delivered fromi PLL Loop I,
producing a 4 — 33 MHz signal. This signal is fed
through divider (1/10) Quos (HD10551P) 10 phase
detector Qugsy; (MBETIE), which also conimins o
programmable divider.

Phase detector Qyss: compares the phase of the
signal from the onboard programmable divider and
that of the 100 kHz reference signal generated by
Qaose s Dapan (25C945A4-0), and Qe (MBB4040),
producing an error-correcting DC voltage, The
dividing ratio of the programmable divider is
selected by the bandswitch. The error-correction
voltage is fed to varactor diodes in VCO/1 -
VCO/4, thus locking a highly stable 48035 —
T8.055 MHz signal. which will be used as the first
local signal. The YOO output is fed through buffers
gy (28CI047C) and Osgyy (2SC1959Y) prior 1o
delivery 1o the first mixer.

The second local signal (47.6 MHz) is generated by
Qyoin . then ampliffed by Qu+ (25C1393L) and
fed through buffer Qug (25C945A-0) prior to
delivery to the second mixer.

A portion of the first local signal is fed to mixer
Deape (SN16913P), where the signal 15 mixed with
the 47.6 MHz second local signal, producing a
signal at B.455 — 30,455 MHz which is fed to the
L51 chip in the counter for display of the operating
frequency.
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MAINTENANCE AND ALIGNMENT

GENERAL

The FRG-7700 has been carefully ahened and
tested at the factory prior to shipment. With
normal usage, it should not require other than the
usital attention given to eglectronic eguipment.
Service or replacement of a4 major component
may entail substantial realignment; under no
circumstances, however. should realignment be
pttempied unless the operation of the receiver is
fulty understood, and the malfunction has been
definitelv traced to misalipnment rtather than
component failure. Service work should be per-
formed only by experienced personnel using the
proper test squipment.
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MAIN UNIT

{1} Counter Clock Frequency Adjustment

Connect @ frequency counter to TP gss.
TE“I-"”
couanter,

Adjust
for a reading of 3.2768 MHz on the

2
a. Connect a frequency counter i TP qe: , and
set the MODE switch to the USE position.
Adjust TC, e Tor o reading of 456.5 kHz on

the counter,

b. Set the MODE switch to the LSB/CW posi-
den. Adjust TC .0 for-a reading of 453.5
kHz on the counter.

S5B Carrier Frequency Adjustment

muToD_ oo MY — P o
O FOY oo M = -0 N ——0—
_Eﬁnﬂbnauc—nnuwia—ﬂﬂu o Qoo 0

QOO o O OO x-S O O

Q
Q
a
a
:
@
0]

Q
[

*]
Q
T

]
G

o |

1IUI"-UE![![!‘I-MLH—1$F‘ [ I.un.. D

TOF YIEW

_22




(3) First and Second IF Adjustment

Set the MODE switch to the LSB/CW, the ATT
switch o the DX position. and rotate the ATT
control Tully counterclockwise, Connect a signal
penerator to the antenna jack: J,, and set i
Irequency to 8.01 MHz. Tune the receiver to 8.0
MHz, set the signal generator output to a level
sufficient to obtain deflection of the S-meter, and
adjust Tyooa—Tipes and Typ, —T,00 for a maxi-
mum S-meter reading.

(4) S-Meter Sensitivity and Full Scale
Adjustment

Preset the controls. switches, and dial fre-
quendy a5 in step 3. Set the signal penerator
output level to B dB (ref: 0 dB = 1uV).
Adjust VR4 S0 that the S-meter just begins
to move off the left-hand peg on 1ts soale,

b. Set the signal generator output level to 90 dB.

Q2020

>y
|
(=
o
o

Adjust VR, lor a full scale reading on the
S-meter.

(5] NB Adjustment

Connect a VIVM 1o the souree of Q,gar, and
& signal generutor to antenna fack J,. Set the
signal generator output level to 20 dB. output
frequency to B.01 MHz, and adjust T =
Tiprr fora minimum reading 6n the VIVM,

Connect a noise generator te antenna jack J, |
and press the NB switch. Adjust VR, s, fora
minimum noise level from the speaker.

(6] Trap Adjusiment

Connect a signal generator to antenna jack J, , and
set 1ts frequency to the first [F frequency, 48.055
MHz. Set the signal generator output level to a level
sufficient to obtain deflection on the S-meter, then
Tion: for a minimum reading on the S-meter.
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PLL UNIT

(1}

Set the MR switch to off, and connect & frequency
counter (o pin 9 of Quue. Adjust TCsg0:
reading of exactly 3.2 MHz on thecounter.

PLL Reference Oscillator Adjustment

for o

{2) PLL Local Alignment

a. Connect the RF probe ofa VIVM topin 1 of
Jagos. Adjust Tipee and Tipge for a maximum
meter réading on-the VIVM (typical value!
100-200 mV RMS).

b. Connecta frequency counter topin 1 of Jyaps
Adjust TCapey for a reading of exsctly 47.6
MHz on the counter.

{3} VCV Line Adjustment

g. Connect the DC probe af a VTVM to TP
{PLL Unit), and rotate the main dial 1o the
"“1000™ position on the analog dial, Adjust
Tioer to secure @ redding of 7 volis on the
VTVM

B, Rotate the main dial to the 0™ position on
the analog dial. Make certain that thewoltage
is within the range.of 1.5 — 2.0 volts.

c. Connect the VTVM DC probe 1o THigas . and
rotate the main dial to the 1000 position.

TN TPEIM

Set the BAND switch fo the 5 MHz band, and

adjust ippe to secure a teading of 7.4 volis

on the VTVM,

Change the BAND switch to the 12, 20, and

29 MHz band positions; and sdjust VOO coils

Tiaoss Tipen. Taper - TEspectively, tor secure

rexcings of 7.4 volts on the VTVM

. 5S¢t the BAND switch to the 21, 13 and O
MHz band positions, snd rotate the main dial
to the 07 position on the analog dial. Mike
certain that the voltagss at TPge are within
the range of 1.5 — 2.0 volrs.

MEMORY UNIT

G

(I} M FINE Adjustmeni

s¢t the M FINE control to the 12 o'clock position,
and connect @ frequency counter to pin 9 of
Quody - Adjust Teges for 4 reading of 8192 MH:z
on the counter.

()
Initially set the MR switch in the OFF position,
and connect 3 WTVM to TPge; . Rotate the maln
dial to the “07 position on the analog skirt. and
posh the M button. Then press the MR button,

and adjust Tew 10 secure a reéading of 6.6 volts
on the VTVM.

VCV Line Adjustment

G0z

PING

MEMORY UNIT

=14



PARTS LIST

PLUG
Symibal No, Purt Mo Descrigion P;fji_;ﬁas,a? PIOAGIRT “PIOS 1402F
> | 5 '
FOO0z174 Printed Cirenlt Buasd 373840
TRANSISTOR Pii4.3239 P1O90EH PIOS 14031
Qi GAA02EE0K 1SD2ERK PLSA] X035 PIO90153 PIOS1-04F
PLAIINS08 PIOSHSE | PINSI05F
DIoDE Fi7.24 PLOG0IS6 | P15 1-0TF
o1} G209 147 LED TLGIOE Pi137-39 P1en157 FliS HHiBF
Dl G [5] TLY 208 F30,31 FL090161] PIO51-12F
P34 P10 62 PIIS1-13F
RESISTOR P00 1 & BATTERY SOCKET & Li0Ga)
Rl JUI245470 |  Catbon film  1AWTL 475 Q000096 | BATTERYCASE 04
Rl 107 245680 H f RN
R4 10245102 i FTNT kST
RS JiH245103 R 4 | . Eymbal No. Part Mo, Description
R 10345333 FE T3] FOOZI6T |  Printed Circoi Board
: CIHEL A% P.C.B, with Compohints
POTEMTIOMETER
VR [ Fe2BO0049 M0 EIEA-1 0k B-10kA TRANGISTOR, FET & IC
VRI JERRO007 ] VHICABIGE-] (Rt QU001 = 10061035, GIOTI3I0 | TH FEATIIAD
VR TEIROO0E0 | M IOAGIRA-] DkEwT 10521054
L Ap 3 i:rlug?-“ljgéz.lgﬂ.. [N LT pLTE TR W]
M PRNEIRDR }gig'-m-u,lma:'
€l K123I9002 | ECKDALATIFE IS0WALD 1047105 1057
00047uF | 1058, 060- 1062
(] K13170473 | DEZGTYF4TIZSLE o1nse GailapdOR | - “2SCTIEAR
SOWY | D.04TuF [ QIoa] Gadi6ia0L | v ISCT6 7400
5] KADLTOIOE | 30RL i aF Qinad GIDFOoLEE | o MFSALS
oo KADI40415 | Z3RLART IEWV d.uF | DI01S—1018 GIROTI5D FET 518
QT014, 1019 1030, - 5
FOWER TRANSFORMER 10241025 1036,
PTI L3I0I00ES 13t
Q03 GIO80073 I WPCSTACD
= METER FIE G G006 - RPCTRLOEA
T MO2ER03] AP-170 31044 G 00033 - SNT4LEI%E
Q1046 G1o%0310 | = MSMEE T4
SPEAKER Q1017 Glynins | - MC14355BOP
5F1 MAOSIN4S SE9IEYM.2 R W i
| DIDDE
LAMP D106 - 1027.1033.| G2090017 ] [5543
PLI | Q1000048 12V 150ma K208 it i
; 1054 = T 56
SWITCH
St N4393T “BUF-12 POWER minss GXO9000] 5i 1]
53 NAOSHIE SUF.24 AGENE Dip28-1033, 02090039 Ge N6
&3 Ni150076 | SRN-2M6R  MONE 10371401057
E7 NO1S0074 CENIO0IN DIEP D15 GAIG0156 Zirner RIS 6EB-2
B WO ERN-ZIICN  MEMLCH ) (] 2090154 Zener BOTSER] |
= D4R (IR Zrmer ROITEH-]
RECEPTACLE
7] PIOS002E MERO6D | FLUDRESCENT TUBE
12 | T SG-THId DS 1001 CRROGHIIN FIFEAEE
[E] AT TR0 o T |
L] PSS PATES CAYSTAL
FAT]] HOIGI336 HC-IEIT 1.0 TeEMHz
TEAMINAL BOARD T
CADAOAES | TEHEMINAL BOARD ASETY CERAMIC OSCILLATOR
TSabe Pioe(izns UG-0i 5 =2 (RED eI H7e00090 C5B4535AT 453.5kHa
[ J5d [RELEEN UG-O01S =] (Black) Co1002 HIGH0TTH CSR4S6E.5AT 455 SkH:
m PlOR0201 UR-002
18 P 109021 UC 000702 CRYSTAL FILTER
&6 WAIRRI 015-22-045 XF 1001 H1102023 NFJEX, AB.0SSMHe
57 CITELTER IR-1002-00 CERAMIC FILTER |
FHI O] FHA 330 CE1001 HIBNN230 CFL4S5C2

_2-5_




| CFI002 IEE T LF{2a RI215.1220 1344 | 100248562 | mmmm 1/4% N1 5 pkn
CF 1003 | H3%00z40 CFGA55H R1232.12421243 | 101245562 " T) 5AkD
CFI0M HIP00220 LF-HIZ RINGO1126,1141, | J002456R2 W -- "V G.Bkil
1168,1 158
RESISTOR R1051 T T B.2ki1
i ELE) 110276339 | Carbon composition RI004, 10061007, | 100245107 ks
1/IW GK 338 %g‘i’:%g}“gﬁ
RI1163,1248,1252 | 100245100 | Carbon fim 1MW V] 10n 1023,1047,1049,
RI05S,1066,1071, | J0D245220 E " " i oIn 10561067, 1 100,
i i
F43,1199,1244, JA124,
[343% 1271138 113,
Iﬁu.l%ﬂ-_‘él&;.
i T 1
RIOE3,1114,1123, | J00245470 R 121012121330,
L1K1,] 188 1233,1249,1250
RIGST, 11621176, | J0G245560 = 1 S60 RIG48.1110,1167, | J01245103 o T3 JOks
1214 | 1207
R 1054, 1062 100245680 3 GBI R 10651149 J00245123 VI 12kn
R4 100245750 : M T R1069,1 220 HIN245153 T
m_g%;.i%qg?gm“ 10245101 2 W v oo | REETT TO0E4E 183 18ki1
169721078, 1077, = -
Lo7s 0e2 1000, R10&8.1193 0245223 = = 2a |
1093, 1054, 1113, R1165,1304,1327 Jp0245a73 47kry
11711221129, Ri11E1 1601184, | J00T45653 = ko
TR
T180)1 18811194, ®1068.1070,1119, | J00245104 E 100k
1197, 1200, 1216, 1120,1134,1133,
1218,1223.1224, EIBS 1186,123]
12251234
RII67,1234 100245124 " 120k
uluus,mm,mzu, 101245104 =TI 10n | R1I6h 100245154 . 0 15045
0133014, 1016, | RIr421173,0199 | 100245224 K e ]
101710191020, | % -
10221083, 1098, | Riz08 IO1245224 T8 22060
11021106,1132 R1080,1091. 1152, | J00245334 ¥ YT 330k%
Rins3 | 100245151 = =TI 1500 1156.1172 .
REIG], 11661256 | Joo24s523] TR W wo3ann | R1147 | 100245394 W R F 350k
R1086 10671221 | J00245331 g - 3300 | RID43-1045 J00245564 R AT T
RI13011951247 | 10024539] i ; woowoaann | RS | 100243218 T
“‘ﬁ’ﬂ?"ﬁ“rﬁ' 100245471 3 = 4700 '
1 1 A = | RESISTOR
1678,1136,1217 | BLOCK _
RE1001 A0 RAL/IAKER-100kD 100k
Ri05d,1222 100245561 - # 46001 | RBINOZ 140900021 RA L FERSR- 100K 100kiIxS
RLLOG 100245681 i Hon ggng
R1246 JN24582] " 1 M R0 POTENTIDOMETER
R1DAT, 1062 1143, | "n0342160 w . [T YR1003 151740501 EVNBEIAAGEST S{Hi
}1?‘;-11”“135- VR 1002 150702202 | EVLSDADOB23 Z%n |
: VR 1081 151721502 EVES3AO0BES] Skon
R1144 J012as 168 4 & 1 1k VR 1004 351721203 EVESIANDE24 ket
R1137 J00245122 | F S F B 2 T
R1005 245150 ol n. R W1 1] CAFACITOR
Rim.%}ﬂ ”,ﬂ' 100245222 3 : 230 | C1313 KOT2000 | DERIMSLOTOCIHVED
' . SOWY 5L IpF
1170,1205' =
Ci0&7 KOa172030 |  DDIOSLOMKSOVE
R1TIT_ 1241 J01245232 o T Lkn = ApF
RI03%5,1028.1031, | Joozesiz: ] 2350 | ciosd KOBL73070 | DD1045L070DS0VO]
1034,1037,1040, e
226 1251,1255 10161613 [ KoD175130 | DDI04SLI0IE0V02
mnn;,iﬁg,}uﬁ, IO0245472 " “ 49k0 = = 135T
O3, 1107,0130, - 3 75 DOHSLLBOISTVED
13021226 CloIT103] KOBITE 180 i e
R 144 101245472 T &%kn | cii9 ROO0175220 | DD1MSL220050002
Rins2 101345512 - * O Tkn AT
RI036.1027.7029, | JOO245562 : v Yi sekn | C10E50008,1020 | KODITEIM DDIRASEIT0ISOVOZ
1030, 1032,1033, W T
103510361034, -
10351041 1042 Cl0261030,1147, | 00175330 |  DDID4SLI3ES0VH2
1097,1 100 1105, 1151 TR [
1751192119 |

-~ 26




C1027,1029,1212 | KO9I75470 | DDIGMSLETOIS0VED C10133016,1022, | K48120106 | 16RLID 16W  10aF
v : 1025,1031,1054,
JENV AL St 1040,1043,1049
Cinie KO0 75560 DOIESLS60ISTVIZ JUSS:IW:IM:
"o SEpF 1075,1077.1083,
CI0GL1002,10%6, | KOMTS680 | DDIMSLEB0ISOVAZ e S
1 v BBpF | 113511391154,
C1035,1039 KOM75620 | DDI4ELE20150VO2 1157.1192.119%,
W aey 1187.1158,1307,
: 120813101211,
C1162 K610 DRIAYE 161 RS0V 12137.1219,1000,
gl 100pF liﬁ.iﬁ_ﬁ _
ng!zs,mu,tula. KOO175131 | DDI0s§LI 21050V | C1333,1324 K40175004 | SOREID S0WV 10
1051,1054,1856 " SLA200F [T1137,1163 _K4OI29002 | 16REAT  I6WV  ATuF
C1153 KOU195151 | DDIMSLIS IS0V [SFEL] K40120107 | 16RLIOD 5 100uF
150pF | c11s1 K40149010 | ISREII 15WV  330uF
C1045,1047 KOD:T5161 | DDIG4SLIS1IS0VAZ 1164 KADI20477 | 16RL4T0  16WY  470.F
L ol ST E40049005 | 3SREI000  25WW  1000F
C1146,1150 K00175221 | DDLOTSLIZ1150V02 11599 KA0120108 |  leWL1O00  16WW  1000GF
" Bt ﬂ‘h’F
CI037.1145,1149- | KODITSZTL | DDUOTSLITIIS0VOZ TRIMMER CAPACITOR
non Dipk | TC1001-1003 B9I000016 | BOV-FEWS0x32 SipF
16,1098 KIDIT6471 | DDIMYBATIRSOVOR -
= 470pF . | INDUCTOR
Clg&é.]ﬂﬁ].[]!l. KIOIT6561 | DDI104YBEAEIKRSOVOE L1033 [L11%0113 FL3H RIIM 0.23:H
! ¥ S60pF [piens [ L1I90I09 | FLIH RaM 0.33.H |
CLIBS1186,1227 | KI0I76102 | DDIOAYBIOIRSOVOD L1005 L1190007 FL4H [REM LiuH
Q00TWE | 13008 10061000 [ 11190010 FLAH 3R&K 18K
1141 KEO]T7333 | SS0FI0220M L10{3, 1007 L1190111 FLAH SREK 5.6uH
" BO023F | ppps Li19g013 FLAH EREK [
Cl118 RIT76337 | DOTOTYESSIREGVIE [ Lioosi0n L1190070 FLAH BRIK E3H
H 300pF 020 L1914 FL4H 100K ThuH |
fl&fﬂ-}m-{ga- Ki3170103 | DD20IYFI03Z5LS L1008,1012 L1190112 FLAH 130K 124H
{mllm-hmsi L 0.006F | L1014,1016 L1190021 FLSH 1BOK 18uH
101 I111-1113, L1D13,3017 Li1a0n33 FLSH 220K 12:H
R L1025 L1190073 | FLSH 270K 27uH
116711731176, L101§,1033 L1190a25 FLSH 330K 33H
ﬂ;?,']fﬁﬁlfﬁj L1019,1021 L1190027 FLSH 390K 39uH
12061202 1305 ng;ﬁ.mzn.lm. L1190031 FLSH &30K ShuH
121412181233 .
L1023,1027 L1tsnnia FLSH 101K 10iH
1129 K50177223 | SOFU22IM D012F | 11020 | L119001E FLSH 121K 130uH
Cllﬂm-}gﬁ.iﬂﬂ;. K13170473 | DBIOTYF4T3ZSES L1039- 1042 | L1190020 | FLSH 151K 150uH
0231024 10e, * 0m%aF [y03 L1190001 | ELOTIO 251K 250uH
1033,1041,1043, L1032 L1190114 FLSH 21K B20.H
}E?-'{'ﬁgﬁgﬁg- LI0G02,1034,1038, | L1190017 FLSH 101K 1mH
— 1063, 1066, 10138, 1043
1070,1072,1074, ¥
ig;g.l;lﬁz L1031 Li1%0na0 54 imH ImM
105010931099,
1100,1102-11 14, LY190016 Shicld Case {Tmm)
11911211124
11“:} IIT.]"IIE %, TRANSFOAMER
g
TI68-1172,1174, Tioul LOGI0729.4,
17811711174, Ti002 L 0030663
Hgﬁ iﬂ i'*gi‘ Tino3 LOR20HET
12031206,1215, TI004 1007 LO020858
1216,1228, 1231, | Ti00s LOD208A T
1232,1234.1 238 TID06 LOG20RSE
C1144,1159 | KS0177473 | SOFIUMTIM 7 OOATF | Tioo6 LO0I0RG0
1200 K23170003 | RPETIIFIAVEOY ~ O.0wl | Tinos1010 LO02085]
C1158,1165 KSO177104 | SOFIU104M OAWF | Ti00i- 007 | LO190002 | IMC-313162NO
CIO71,1073,11368, | K401 70103 SORLI Tul | - !
iitvirhisis T1018 LICAMRE DC-DE CONY,
L 1150 KADITOZ2S | SORLIRZ i 2.2k
1180 k40140478 | JSRLERT  1EW 4.7k o [ ARELAY
C1004,1006,1000 | K40120106 | TERLIG 16w el | RLIDD [ MI900nZ | FRRZITADIID

=47



CONNECTOR “%EE%E%?*EP@? J00Z45101 | Carbon film  1/4W V4 10HN3
T T 1 . *
‘15?3:53?3:13‘33' s os e 2067.2070,2072,
207520762080,
TO02,1010,1005, | POO90121 PI0% 1-03M 0K} 2088 2098,
[ifeL1] 2022107,2108,
_ . | i1 14:2115,2120,
TGN 104, LOO0E | POOSIEA2 P05k 2 30,2135.2140, |
11004,1009.1011 | POOSOISE | PIOSI-O5M 11452147
19121017 POOR0I3E | PIOSIOTM R2077 JMI24515] ; : - 1500
HolE POOG0136 PI0S 108N BI117 JMI45181 v e
11619 Fi090196 Fl-10-001 RID62, 2124 (RS 22060
R2089,31422144 | IB0245331 IR # n 3300
Q5000011 | © Wrapping Terminal € R2041,204% 3054, | J0024539] w 3gpn
206620712082,
2095, 21092116
R2013.2020,2027, | 100245471 = 4700
2034,2104,2156
RI064,.3172 00245561 ' T
O S 0222 ooz | ¢ e
T ——
FoM02170 Printed Circuit Board 312621312132
COOZTT0 P.CB with Compon2nts
Hanoi, i3y 100245152 b= W& ] gkn
TRANSISTOR, IC R200S-2008,2038,) JH245222 oo LIk
[ gao04_z007 G3I07331Q| TR 15AT33A0 ;ﬁgﬁ?ﬁjm-
| Q2016 6330351 H 3505384
02k 2027 GI309000E | ¢ 25CH00E RI138,2148,2145 | I0n24san2 o CFN; T
G2001.3003; Gaomsig| - 150845440 R2060.2087,3093, | JO0I45472 W o T 4 7kA
Z008-2011,2014, 097
ot o A Bo0112015,2028, | joazsios |+ ¢ ¢ © 10k;
2079,2011, 3073, ﬁ%ﬁﬁﬂﬁi
20372039, 3040 A ;
[ Q2012 CI310473 - 25010470
Q20442045 GIFIIR40R | ISCIIR4R RI012:2019.20%6, | JOO245233 22k£1
Q20172035 (33130301 I5C1393L %ggg%;‘f}ggg
Q2034 GILETHOL i J5CIBT4L 1012106, 211 3,
Q2013 G331 9590Y IECI959Y 128
1§43 | Gisbeezon [ - 2EDREIQ RI003.2004,2057, | JOOZAS4TY | < ¢ o A3kn
Q2042 GI090153 | IC MEB371E 2086,2087
Q2] | Gioenall " WERS0E Ri074 1M 245663 ' M gERD
Q206 | GLO90I%6 " HIM 085 RI001 20032008, | 00245504 o 0k
Q2025 (1 0900ET MC304P ggﬁﬁg%ﬁ:&ggg:
Qi:ﬂﬁ G003 2 MO 145 04BCT 3641 2081 I0ES,
2ih3 Gl090128 ML 14556BCP 20R0. 2099, 2100,
| ©2019.2030,2033 | G1090012 SN16913P 2111,4133
R2127 [ Iogaasisd | = .+ 50ue
DODE
L2001 -2020 G2090027 L o 15553 BLOCK RESISTOR
Danz1—2025 G205 004 3 Vasactar MV-1{44 REzZ00] 1090017 | RAISIGARIMO 1/TAW [MOxE
D30627,2028 G2080156 Hener R aEEd
D206 GI090153 Zener RD9.1ER2 ACITOR
C20d8 2062 K00179001 | DDI0SSLORSCSONGI
CRYSTAL SOWY S1. i.5pF
2001 H102337 HC-18/U 17.6MHz C20RS2171,2127 | KODI72010 | DRMSLOOCSHVER
X30032 Hotga3ss | ¢ 6.4 H: g ReslgE
214k KODIT2020 |  DDIMMSLOZDESOVDE
— RESISTOR - w e mar
R2i39 TI0276479 | Carbon composiion 2034, 2045 KODIT2030 | DIOSLOIRSHVG2
1% Tl 4701 1 oo 3!.']-
R2173,2141,2143 | J00245100 |  Garbon film. 1/4% W1 106 Ca070,20173,2081, | KOOI72050 | DDIMSLOSCSOYE
RIDHI - 2088 100245150 ey ST 332138 e - L
RZiMi, 204 3 HI0Z45330 © 3 | camo2007.2068 | Kos172850 | DDID4LIOSOCSONOZ
| R20a4 JOO245 560 A—HIE g U SpE
| Ra1ay ) 100245820 - B | c2049.2086 ROO1T3060 | DDISSLOGODEIVOZ
R2014,3021,2028, | Jo0235101 100 | 51 épF
035 F47, 205 | ]

_EE_



C2108 KO61T3060 | DDI04ALIGEODSOVHI C2163,2166,2167, | K13170473 |  DB20TYF4T2ZSLS
SEWW L épF g:;ﬂ:;}ﬂim ' Sﬁ'ﬂ'\." O.04TuF
G X00173080 | DDIOASLOBODSTVOE Ul b
N " RLEpF
E2105 K06 ) 73080 DO104 LINEORS0YE2 C2I00. 2102, 21683, | RK4GI70105 SORL1 i e
"I BpF d1B5,2187
C2043,2044,2063, | KOOITAL00 |  DDIO4SLIOODSOVD - C2180 K40140478 | 2SRI4RT  2SWV - 4.04F
20712072 * SL1opF | C21032110,.2159, | K40139004 | 16RELD I6WY  10uF
CI008,2015,2022, | KO6173100 | DDE0£UI100D50VO2 2162, 1179
e i UL I0pF | €2012,2019,2025, | K40108002 |  10RE4? 10wV 4Tk
2146 KOGI75120 | DIMO4SLENSOVOZ 203
" §1 13pF
C2033,2128.2141 | KDMMT5150 | DDI0ASL150J50VG2 - TRIMMER CAPACITOR
v 15pF | TC2001.2002 K91000029 |  ECVIZW20n53 HpF
C1144 KOO1751E0 | DDND4SLIBOISOVOR
i 18pF INDUCTOR
CI040,2042.2055, | KODI75230 0  DDIMSLIZOIS0V02 L2002,2003,.2008 | 11190113 Fi-3H R2IM 01,22,k
] * o npF | L2001,2004 L1190011 | FL4H R4TM 0,470
12037 L1190013 FL4H R&5M (1.6 R
2054 KO6175220 |  DDID4UI20550VO2 130102 13790009 FL4H 3RIM 3.3uH
ui2zpF | 12031 L11900114 FL-SH 100K 10uH
C2039,2041,2145 | KODI75270 | DDIMMSLZT0ISOV0L L2028,3029 11190025 FL-5H 330K 33uH
i SLXIpF L2021 ¥y L1 1S00:2T FL-5H 390K 38ul
C2143 KO0179007 | DDID4SLI0OIS0V02 L2006,2007,2015 | 11190029 FLSH 470K 47uH
* " pF | 13008,2009.3014, | L11900Z0 FL-SH 151K 150uH
E:%ﬂ.lﬂ!ﬁ.lﬂﬂ, KO6175330 | DO104LI330050V02 2016.2020,2023,
107 | Ul 33pF 200,033, 2035
Cl147 KO0 T790E | BDIOESLIGNISOV02 L2013, 200 7<2019, | L11900L7 FL-5H 102K tmH
| " 1 38pF 2032.2034,2096
0773078 KO21739004 | DDI06CHIGHI50VD3 L2024.2026 LO020882 LEF
* CHispF | Lanis LO026671 LPF
2169 KO6175390 | DDID4LI90I50V02 L3077 LOM3nET2 LPF |
" Q) 3gF
C2007,2014,2021, | KOG175470 | DDI04UIA70150¥02 THANSFORMER
2027 s = anpF | Tam | LO020EES
C2119,2121 KOD1T9510 | DO104SLE10550V02 Ta002 LOD20RES
: *  sLSipF | 12003 LOG20867
2120 KODI75101 | DDINSSLIOLIS0VR T200 | LO020keS
e po0ar | 008 LOO201 10 RI247597
€2170,2171 KOT175151 | DDIDSCHIS1I50V02 T2006 L Log20127 R 1240940
. *  cH1sopF | Taonn | Loooge?
2133 K30176271 | Z17D271K0S 270pF | T2008 | E0020208
C2150 K10176391  DDI04YE3I91KE0VD2 |
e * 3ipF SWITCH
C2061,2156 KINT1102 | DDI0SE102PSOVOR 52001 NO190072 CBe1:2.40
0.001uF ,
C2001,2011,2003, | K13170103 | DB201YF18325L5 | CONNECTOR
L f "o 000RF | 12004-2006,2008, | POOSDI20 | PIDST-02M
3 MWK | 2009
2035 - 203K, 2046, |
Iﬂﬂ-gmg—lﬂﬁi- | BT PO09G13] FIOST-03M
30642069, | 12010 POOSO13T | PIOSIMM
2074-2076,2080, 12001 PODS0133 PIOSI-05M,
iy | 12002 U091 36 PIi0S1-08M
309320962098, 12003 POOSO140) PINS1-12M
zmn,:lmk | =
ii%:;:‘ﬁg ﬁﬁ“ 0500001 | Wrapping terminal ¢
2136-2136,2140,
2152,2153,2155,
2158, 2760,21464,
2165, 21152014,
| 217621412193 .
C2002-2006,2057, | K1317047% |  DBOTYFATIZSLS
2060,2079,3092, . . GMTRE
2047 3000 2104, |
21202130, 2135, i e —
3154,3157,218) |
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FM LINIT INDLUCTOR
Symbal N, Part No, Deteription L7001,7042 L1196017 FLEH 102K Tmtl
178 | FPeinted Circull Board
0021760 P.C.B with Compantnts CONNECTOR =5}
17001 POS01ET Pii] 1-08M A
TRANSISTOR & IC
Q1001,7003-7007 | G33094510 | TR 250045 4-0)
o700 1090059 1c TA-TOE1AP
1
DIODE
TF7 00— 7004 GIDOIEROE | Ge ISIHEFM
| B I00% G20ann27 S 15851 Symibnl Mo Part o, Description
FOO02172 Printed Clecult Board
THERMISTOR CO0O31720 PC.B with Compaonents
THT001 OO0 SOT-150 il §
== TRANSISTOR
| cERAMIC FILTER 1 = 3003 GII0AA510 BSCHASAL)
CETM HEM0030 | LFB-1%
| RESIETOR
| CERAMIC DISCRIMINATOR RINLE 00225330 | Carbon film  1/4W V1 330 |
T 00 H7900010 4550 Rgglilg.lﬂlﬂ—iﬂil Jooz45101 4 b “ % 1000
RESISTOR WI004, 30083009, | 100243109 R e Tkl
Rz JO0Z45470 | Casbon fim 1AW V1 470 Lo .
RTG03,7005,7007, | JOD245101 ] e W jomg | REOO3 T00345333 = YRR ¥ YT
2411 2.7029,7030 RN TOOZ45 183 T 7
R717 0245221 " " W = 330 | R3OS T06245333 T W v 33kf)
TRIG0L 100345102 = = e 3k | Ry TOHZ45333 o wow A3kR |
R1019,7023 100342152 " a = W1 Skn | R3006 JONZ35]04 R v T I0okg
R7004,7006, 7008, | J00245222 H B woos 2en | OR3013 JON245154 Pe—r N ek
01 1
R702E 00245472 3 E ~ ATk CAPACITOR
RI013,70057018 | J0O245563 - M wooe g REny | EI008 KOIFT3100 | DDIG4CH 100050V
RT026,7027 T00245682 " = v R Rk __SOWV CH1ipF
[ R7009,7010,7021, | J00243103 . " w0k | CI003 KO2179012 |  DDIOSCHIMIDSOVOT
7031, 7032 | _F e 3P
RI020,7024 J0U242823 " " v v RIkm | C3002 KOG17T90LY | DDIGELI%10I50V02
1025 TOAN245 104 ¥ o * 4 100kn . 15
. - " " - kl
RT002 100245224 231y | €304 | Kn2175101 DOTOICHIDEISOV0
RT01&, TR Joa45564 ] = = __ = EElkn | IUU‘pi
| CIn07 KI01TE6R1 | LOGIReRIKGS BERI
| CAPACITOR Cali3. 3014 K10178681 | DDIN4E&EAIKSOVAD
el T K001T9008 | DDI04SLI0NISOVOD . 680nF
e SOWVSL Zoplt | €006 KAe2n904] DM1en02k1
c1027 RO0I75101 | DOI0SSLIOLISOVGE | oWy, 10001
=+ yogpF | Ca001 K30209006 | DMI9DI4ZKT - 2400pF
00,7016 K12171102 | DD10SE102PSOYG2 NG5 3010,3012 | K13170i0% | DE20IYFI03ZSLS
o 0.001LF i SOWN  00luF
CT028 K13170472 | DBI0IYF4T2Z5LS CI009,3011,3005, | K13170473 | DB20TYFATAESLS
-~ fooaur | 016 n ODaTF
C7001,7003,7004, | KI3170103 | DB20IYFI03Z5LS
zl}ﬂ-ﬂ.'.l'l]_l’#.'l‘ﬂti. " 0.01LF | VARIABLE CAPACITOR
7019,7026,7029 V3001 T HS000003% | CH13A132
CT01H K13170223 | DDI0OFI23Z50V02 i .
H 0.022uF TRIMMER CAPACITOR
[ C7001,7092 | K50177223 | S0FAU22IM ¢ (0.022uF | TC3001 KI[Doon16 | ECV-12WANIT SiipF
| C7002,7005 - 7008, | Ki3170473 | DBIOTYFATIZSLS
TN | : - .04 TuF INDUETOR
£I013 T K70167224 | CSISEIVRIIM L3001 LOnZ0061 RiZ5778
IFWY 022uF | L3003 [NRETT] FLAH JHIM 33%H
(70247028 K40170103 | SORLI SOWY Lk L3002 L1196 FLSH 101K 100uH
C22.7023 K40140475 | 25R14T WY 4Tl
CTOLL7030,7031 | K48120006 | I6RLIO 16wy [0eF | LAME
PLIMNN Q000043 | KO398=4-0 12V, 100mA
| ]
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SWITCH UNIT

MEMORY UNIT (OPTION)

Symbol No Parr Mo, Descriptian “Bymbol No. Part Mo Diescriprion
FHHIZ1T3 Prinied Circuit Board TR E Frinted Cincuit Board
1] C0021730 | P.CEwith Components COD21750 | P.C.B with Components
] TRANSISTOR TRANSISTOR, FET & IC
G400 002 G3094510 IECYAEAL) L] GIOTIN0 | TR I5ATIIAD
Q60176018 GII0S000E | - J5CHO0E
DIODE 600560156016, | GI309451Q [ + IECHE5 A
D4001.4002 G200} 34 LED TLY-208 B029
h014 G3313ITOR |~ I5CI31TR
RESISTOR QRO B006 GIIIGTAOL | ISCIETAL
RAG0H J20336100 | Metallic fiim 2% 1061 | Qe013.6037 ClapReang | ¢ 2508830
R4004 10243391 | Carbonfllm  1AWTJ 3907 | Q60016002 | G3801070C | FET 25K 107-3
AU 006 101245681 L W EROR | QBOZE 1 G4R0OT30G | - ISKTIGR
R4DOZ 0034007 | JG1245102 kit | 6604 G1090313 i WPB353C
CET] [ 101245562 ey T S EREL | COMO3D-603% Gl050227 | SFDSI0ILC
QEOGT Glpaglaes. [ ¢ HD105351
= SWITCH O8U0E GIO80100 " SNT4LEIZ3
S4001 - 4004 NSOOOO0DE | KEF-10901 Q609 —6013 G 1080019 SNT4L5192
840105 N4O9D039 | SUT-A2A Q60125 G10R0317 | . SNT4LEZND
Q6021 G1086315 SN7415292
TSIN3650 FLAT CABLE 060206022 G1090165 MC 14024BCF
06019 G1080314 z MC140M6BCT
Q6023 G10801 24 - MU 14069 BCT
060266017 G 1080104 & MC 145 BBCF
60124 G 1080316 ¢ MSMA02Z3RS
| DIDDE
Symbol Mo, Part No. Duscrotion D&01,6002 | GI090073 |  Varaclr  FCa3M
FO0021 71 Printed T irenit Hoard DROOT | G20%HD40 Varocln  FC-63
CELTEO PO with Components D003, 6011 G20901 56 Fener RD5.AER2
| Dl | G2090153 Lener RIDMOER]
= TRANSISTOR = D005, 6006,6008, | 61090027 Si 15553
Q5001 -5003 | G330945100 2309450 6109 |
|
! DIODE i1 | | cRYSTAL —in
D30 | G2o90157 Si SIVBIOF X601 | 10102339 HC-18/U, 37 16.384MHz
5002 | G2090158 |  Zemer AD4.7ER2 ; K3
03003 | Gzoeolse | s S2VID i ; RESISTOR
vee REGTT | J20306100 |  Merallic film 1% 100
, RESISTOR o R60ZS | 100248100 | Carbon filin _ 1/4W V1 100
RS (445 _! JI0245311 Cagban film 14w ¥ :_3_}[!_:: Ré1e J0a245370 s o W FET
RSO3, 5004 HI245471 o A nt AN | Re6sD J20306330 Metallic fim 1 1
RS0 | J0az4siaz = 13k0 | ReDOS.6011,6012, | JOO245100 | Carbon film 1AW V1 1000
R5001 100245182 REC ﬁ;gﬁﬂigﬁﬂnﬁ: :
RS007 | J00245472 D 4TkD | 4055 s0se |
R0 | Jon245682 H P ERkd
' R&001 60046035, | 100245221 . T
] CAPACITOR 266028
CH006 K12170473 | DB207YP473Z518 R6013 6024 100245381 - " 900
_ = SOWY  0idTeF | Rbpie 10024547) ! " _4T00
| CE004 K401 70108 40RL1 e BA:T 245461 © AROn
C5003,5005 K40120106 | 16RLIO 16WY  10uF | REGI6.60I8E0SK, | T00245502 frijy g DR T
CE002 RA0120336 | T6RLIY R 6062
001 KA0145013 | RPE-25VERIM RE041 100245182 L ' 1.8k
25WY  6800.F | RaD14.6043 100285323 - .3kt
R0 3 - f066 100225272 - = 27k
CONNECTOR REMD J00245562 | 5.6k
| I50Hh - 5003 POOAT 201 PIOST-00M RG34 60466049, | J002asi03 |+ - O T
15004 POLSM132 PIOST-04M 6053.6059
RED 060156022 | JO0245183 180
| Q5e00011 Wrapping terminal € REDM9,6016.6021, | JO0245123 > T
; 60316033 6051
i I ROSH 100245333 | EETT

-3




RE0S1 JON245393 |  Cashom (m 14 V1 39kn INDUCTDR
A2, 6003 6006, | JO0245473 = L oo amn | peanne L1180008 FL£H IROM 1uH
6007 L&D 6008 L1180008 FL4H 3HIM 1 3uH
REOOH 60326044 | T00243104 4 ’ 100k | L6O0S.6007 L113041] FL4H SRiK 3 figH
RAN3T 100245124 ] ] v 1Inkn | Lea0E60028009, | 11190020 FLEH 151K ESOuM
RE(45 00245154 g v v 15pkn | 60126014
REGET 100743184 * G = " IR0k | L6DDI6010E0IE | L1I90017 FLEH 102K tmH
RATE] I00245234 * 220kn | LeDLI L2D3006TA L OO H |
LEN13E01S L1150835 FLTH 192 19mH
BLOCK RESISTOR
R0 TP B FATTEKOR ] 00kD TRANSFORMER
L1aW  1ogkaxd | Teool LOGZ0110 R12-4797A
TEO02 L0 20RRA VOO COIL
CAPACITOR Ta03 LOOZUEES 0
ol K06173060 |  HDMO4UI0G0DSOVE2
SOy LT §pF CONNECTOR
CE00] 6002 | K02173070 | DDI4CHOTODSOVER | 606 POOR0120 PIfS1-02M 2P
: *  CHTpE JE004 PO 32 P105 104 M ap
CRO1T 60276069 | KOO175120 DDI04SL 1 20150VE2 | 36001 POO90153 PIOI05M ip
SL13F | J6pas POOSO] 36 PI05] -8k EF
CE012 K00175270 |  DDIMSLITOISOVEL J6003 PONGLT40 PIOSI-12M 2P
/= ZoF| | 18002 PO0A0141 Fi0E1-13M L3P
Chl43 K061 75330 | DD104U1330050%02
v T 33pF LRS00 1 Wrspping termine
CHOAT Ki0175560 | DIO4SLSEMISOVOD
T BLSEpF
R4S | Ko2175560 | DDI0SCHSS0ISEVDL
CH 56pF
CA045 KO0B17900% | DDIOSLISE0I50V0Z
= UJSepF .
Chiad KO02175151 | DDI0SCH1S1150V02 Symbo! No. Part Mo, Deeription
* 150pF 3000004 Wire Antenna
Chiizd pils KIDi76561 | DDIM4BSE1KS0V02
E SEOpF R3054620 FOOT H-30
CRI22 6026 K10176820 | DDIp4BR21KSONVO2
l . B20pF QU002 Fuge 1A (ACIDR120V)
CBO03,6004 6006 | KIZ1ITIINZ |  DDIOSEIOIPSOVD QN0 (.54 (AT200-240V)
BOOTAO08 6010, - 0.0014F AL FOWER CORD
B0 1 3,600 4,6030, TO0L3280 2'wire, 2 prong phip
60316068 ¥
il | - DE-546-007
CHOZ4 | R10IT9022 | 236002272 O] 5232 1 wize, 3 prong phap (UL}
H 2700uF U301
CROO% A016—6021,| K14179002 |  RDZ04YMO.012F TI0L3264 3 wize, 2 prong ELI phig
B2, 6037 6034, " 0.01uF EC407-007
e Ea ok TOG13283 3 ware, 3 prong Austrabise plug
6061 : SE411-001
CEDSS k30177103 |  SOFILCI0IM ¢ _D.01F
CHO0S.6036,6081, | KI31T0473 | DRIOTYF4T3Z5LS 53000023 Mini Beh T
GOT0-6073 o 0047 uF
064 K23170003 | RPEIIIF 104250V
i O1pF
TR0 K34200001 |  B32561-A1105)
| 100WY 14
CHt 5 A012.603%, | K40120106 | 18RLLO 16WY  10uF
G030 KOED BOGE
05D 4062 K40120236 |  16RLI2 16wV 22uF
CH063, 2065 K40149003 | 2SREIOD 28wV 100w
CHi41 K40120227 | 16RLIZ0  16WV 220uF
| 6040 | K4D139006 | TERE4 7D i 470uF
Ce037 K40085004 | 6IREIOD0  6.3WV  1000uF
| MoDULE
ROMBO0] | gEoOGRO0S | RkKI/1ER-1IRID0KE/ 103250
(1716W 11i0kxT1,
SHWY ATuFx11)
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Radio
Mods

@Q GILFER ASSOCIATES, INC

P.O. Box 239 52 Park Avenue Park Ridge, NJ 07656 USA 201-391-7887

MODIFICATIONS TO THE FRG-7700 GENERAL COVERAGE RECEIVER

The YAESU FRG-7700 is the first modestly-priced receiver with a choice of
three selectivity curves—Narrow, Medium and Wide. For shortwave listening
in Japan these selectivity options may have been sufficient, but we find that
GILFER customers prefer a substantial reduction in the width of all three se-
lectdwity curves.

Filters installed by the manufacturer have the following measured median
selectivity bandwidths:

Harrow: 2.7 kHz at —6 4B and sbout 7.5 KHz at =60 dan*
Medium: 6.0 kHz at -6 dB and 14.0 kHz at —-60 4B
Wide: 12.0 kHz at -6 4B and 2B.0 kHz st -60 dB

The Wide selectivity option is far too wide to be of any value in shert-
wave listening and the Medium is only marginally useful. All 3 filters have
to be changed and we have found that the best values are the following:

Narrow: £2.2 kHz at -6 dE and about 5.5 kHz at -60 dB
Medium: 4.0 kHz at =6 dB and about 9.5 kHz at —-60 4B
Wide: 6.0 k¥z at -6 4B and about 18 kHz at -60 dB

To insure maintaining the deep skirt selectivity, we will also add two
gingle—section precision ceramic resonators in the sources of two transis-
tors in the 455~kHz IF stages. And, while the receiver is open we further
increase the gain of the IF stages to improve weak signal semsitivity.

We will upgrade your FRG-7700 for vastly improved selectivity for $75.00,
plus shipping charges. If you want the DC input provision added, it is an
extra $12.00 (includes fused-protected cord). Or, we will test and install
a 12-channel memory for an extra $137.00.

GILFER TECHNICAL SERVICES
April, 1982

* The Instruction Manual with your FRG-7700 contains an error in the Parts
List {(page 26). Ceramic filvrer CF1002 is not the type LF-C2A as indicated.
To date, all American models of the FRG-7700 have a Murata filter type
"CFM=-455-J1" . This filter has the bandwidth characteristies as advertised
by the manufacturer and as described sbove. Removed components are always .
returned to the customer.
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