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¥T 620B VHF SSB TRANSCEIVER

GENERAL DESCRIPTION

The model FT 620B VHF SSB transceiver is specifically designed : “
to provide a high performance, compact transceiver for amateur VHE 558,
AM and CW gervice, base or mobile. '

The FT 620B is completely sclid state with provision for VFO
aperation covering entire 6 meter amateur bands in eight segments. In
addition to the VFOQ operation, 4 crystal controlled channels are provided,
Advanced deeign features include noise blanker, squelch circuit, CW break
in and AFP (automatic final protection] circuit, to prevent damage to the
cransistors in case of high antenna VSWR, .

The FT 620B is self-contained, requiring only an antenna and
sower source for home or mobile operation, The FT 620B may be operated
from 100/11C/117/200/22) or 234 volts AC El[m;‘.lrr'rnallfj,-- supplied wired for
117 volts), ox 13.5 volts DC. Two power cables are supplied with the
transceiver, Selection of AC or DC power source is autornatically rnade
when the proper power caosle is conneccted to the transceivaer,




The FFT 62083 VHEF transceiver is supplied complete with cables,

connectors, microphone and accessories, as shown below.

A
:

igure 1l

Dynamic push-to-talk microphone YM-86 with retractable coi_ed cu-:rd.
Phone plug for headphone or key.

Miniature phone plup for external speaker.

7-pin male connector far accessory receptacle.

AC power cable.

DC power cable,

Spare fuses, 2A for AC, 3A for DC operation.

Alignment tool,




SPECIFICATIONS-

GENERAL

Freguency Fange

Emission

Power Requirement

........

Power Consumption

Speaker ....i0iiiiiiaaaa

Micreophone

* ® o+ B - 4 w 4w owomomomom

TRANSMITTER

Final Input

Carrier Suppressicn

.......

Unwanted Sideband Suppression

¥ + 4 4

50.0 - 50.5 MHz, 50.5 - 51.0 MHz,
51.0 - bl.5 MH=, 51.5 - 52.0 MHs,
2.0 - hZ,5 MHe, 532.5 - 53,0 MHz,
53.0 - 53.5 MH=, 53.5 - 54.0 MHs=.

(52.0 - 54, 0 MH= crystals are options. )
S5B (USB or LSE selectable),
AM, and CW.

AC 100/110/117/200/220/234 volts,

50,/60 Hz.

DC 12,5 - 14 valts, negative ground.
(13,5 volts DC nominal)

AC  Receive 16VA,
Transmit &0VA,

DC Receive 0.34,

Transmit ZA.

Internal dynamic spealer.

0 cm diameter with provision for
connecting external 4 ohm dynamic
speaker.

Dynamic pusk-to-talk microphone with
retractable coiled cord, 1) kilo ohm
Irmpedance.

280(W), 125(H), 295(D) m/m.

8 kg. approx.

S5D, CW
AM

20 watte DC,
& watts DC.

40 B or better.

40 3 or better.




Sparicus Radiation ......... 60 dB below carrier.

Frequency Resaunse ....... 00 - 2700 Hz within +3 dB.
Artenna Impedance .......- 50 ohms unbalanced.
RECEIVER

Sensitivity «vciiiine o S5B Less than 0.5 uV input for 10 dB

ST /N.
AM  TLess than 1 uV input for 10 dB

STH/N.

Selectivity ........-.. ivvsss SSB 2.5 kHz-at -6 dB.

4,1 kH=z at -60 dB.
AM 6 kIlz at -6 dB.
1D kHz at -60 dB,
(with optional AM [ilter)

Image Rejection ........... 60 dB or bEtter.

Andio Output ..... PR 2,0 watts at 107 distortion




RANSISTOR

FET

INTEGRATEL CIRCUIT

SCR

25C372Y
25C373

25C710D
25CT35Y
25CT84R
25C8280Q

25K 19
ISK40M

ANZ14
SNT7490N

CwWolB

DIODE

152236
1SI88FM
151007
151209
181555
15330

SEMICONDUCTORS COMPLEMENT

B = S

— DD =] A e

Z5Cl2le
250G1306
25C1307
2N 3055

25D313E

TA7045M

DS130ND
KELOZ
V06B
W2Zd6el
WZ290
wWzZllo
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INSTALLATION

GENERAL

Tke transceiver ig designed to provide a complete single unit
installation for fixed, portable, or miobile operation. Two prewired plugs
are supplied with the unit for AC or DC power source. This system
provides the flexibility required for various installation and a’lows rapid
change from base to mobile operation.

BASE STATION INSTALLATION

Tke transceiver is designed for use in many countries in the world
using supply voltage that may differ from the operator's local supply voltage.
Therefore, prior to connecting the AC cable to the power ovutlet, be sure
that the voltage marked on the rear of the transceiver agrees with the local
AC supply voltage.

CAUTION

PERMANENT DAMAGE WILL RESULT IF IMPROPER AC SUPPLY
VOLTAGE IS APPLIED TO THE TRANSCEIVER,

The transceiver should be connected to a good ground. The ground
lead should be as short as possible and connected to the Lterminal marked
GND on the rear panel,

MOBIT.E INSTALLATION

The traneceiver will operate satisfactorily from any 12 volt
negative ground battery source by connecting the DO power cable to the
rear panel receptacle,

For under-dash mounting, a mounting bracket is available from

. your local dealer, A location should be selected celar of heater ducts,
No special mounting precautions be observed if adequate ventilation space
is available. Never stack other units above vr below the cabinet since the
accumulated heat from hoth units could cause permanent damage.

\



The transceiver regquires an average of 2 ampes on transmit,

The fuse in the DC power cable should be rated at 3 amps. The power
cable may be plugged directly into the vehicle's cigar lighter receptacle
for casual vperation il des red, For permanent installation, the lighter
prlug may be removed and the leads rouled dirccetly to the battery (RED
positive, BLACK negalive or ground}, or to the nearest termination of
ithe battery, 1.2, fuse block, ete. If it i8 necessary to cxtend the power
cable, use #16 AW insulated copper wire and du not make the leads any
longer than required, otherwisc excessive voltage drop may occur.

BEFORF CONMNECUING THE POWER CABLE TO THE
TRANSCEIVER, CHECK THE BATTERY VOLTAGE WITII TIIE ENGINE
FUNNTING AND THE BATTERY CHARGING, IF THE VOLTAGE EXCEEDS
14.5 VOLTS DC, THE REGULATOR STTOULD BE READJUSTED SO THAT
THE HIGIIEST CHARGING VOLTAGE DOLS NOT EXCEED 14,5 VOLTS.
ALSO BE SURE TO QUSEEVE FPROPER IPOLARITY WHEN MARKING
HATTERY CONNECTIONS, REVERSED CONNECTION COULD-DAMAGE
THE TRANSCEIVER PERMANENTLY,

ANTENNA

CATTION

NEVER TRANSMIT WITHOU'L HAVING PROPER ANTENNA OR
DUMMY LOATY CONMECTLED TO TIIE TRANSCEIVER,

The ~ransceiver iy designed for use with rescnant antenna having
an impedance of 50 ohmm resistive load., The antenna is usually the most
critical part of a stalion irstallation. Besults both in receiving znd
tranemitting will depend on how well the antenna 15 installed and adjusled.
fny of common antenna systems, such as dipole, cubical guad, Yagi beam,
designed for use on the & meter amateur bands may be used with the
transceiver, orovided the input impedance of the antennz system is 50 ohms.

The anlenna should always Le as high and in the clear as possible.
Also, in mohile installation, it is advisahle to locale the antenna as far
from the engiae as practical to minimize ignition noise pick up, In all
installationa, ensure that the antenna VSWR is less than 1.5 : 1,




For mobile installation, the rmost popular antenna is vertical
type, either a quarter wave length whip with unity gain, or a 5/8 wave
length whip affording approximately 3.5 dR gain.

To minimize loss in the antenna system, use the shortest possible
length of coaxial cable, avoiding any sharp angles or kinks. Use type
RG-8U cable if the transmission line length exceeds 25 feet. The RG-58U
cable is suitable for shurter length.




CONTROLS AND SWITCHES

The transceiver igs gspecifically designed for ease of operation
and versatility., All controls have been preset at the factory. DBe sure
you thoroughly understand the function of cach control before operating
the transceiver.

Figure 2, Front Panel

(1) POWER -  Main switch. When pressed first,
turns the transceiver ON for both AC
and DC, and when pressed second,
turng the transcciver CFF.

2 MODE SELECTOR - Selects the mode of cperation; AM,
(2) p
CW, USB or LSB.

(3) BAND - Selects the desired band in 50 - 54 MHz
" split into eight 500 kHz segments.

(4) CLARIFIER - Provides a means of turning the receiver
frequency a few kHz to either side of the
transmitting frequency. Thus it is possible
to set the pitch of the voice you are
receiving to the most readable point
without aflecting your transmitting



(8)

(9)

110}

711}

;13)

(14)

(15)

(16)

(17)

CALIB

TUNING KNOB

SQUELZH

A¥ GAIN

MATC GGATN

PRESET.ECTOR

AM CARRIER

VFO SELECT

PHONES

CLAR

Fix

frequency. The receiver frequency
may be lucked Lo transmitting frequency
at OFF positiun.

Is used to calibrate the digl readout
with 100 kHz marker signal.

The tuning knoh (VIO) directly below
th= main dial window in combination witk
th= band switck. Determines actual
opcrating frequency.

Adjusts the receiver squelca threshold
sensitivity. AL fully counter-clockwise
pasition, the internal 1 MHz marker

generator is on for the dial calibration.

Adjusts the audio oulput level at the
speaker and phone jack. Clockwise rotation
increases the zudic output. When pulled,
the noise blanker works.

Adjusts the audio level from the microphone
amplifier stages. Clockwise rotation
increases lhe microphone gain.

Tunes the signal circuil lor both transmat
and receive.,

Controls carrizr level for AM mode
operalion.

Selects VEFO or four fixed crystal oscillator
positiona, Normal operation by VFOQ
requires that VFO push button is depressed.

Headphone may be inserted in thie jack.
The internal speaker is disconnected when
the plug is installed.

Microphone jack.

Indicates sipnal strength and a relative
peower output in transmit.

With the clarificr ON, this indicalor
lizhts up.

L-ghts up wher the crystal controlled
channel is selected instead uf VFO control.

— 10—
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Figure 3. Rear Panel

(1) POWER -  Power receptacle. Both AC and DC
' cables are supplied.
' (2) ACC - Accessory socket. Provides access to
i transceiver operating voltages and relay
| contacts.
| (3) FUSE - Fuse holder requires 1 amp for AC
' operation,
I (4) KEY -  Key jack for code operation.
~' (5) EXT S?P - Audio output is provided at this jack for
an extcrnal speaker, Output impedance
ig 4 ochms.
(6) GND -  Ground connection,
(7) ANT ' - Coaxial connector for antenna.
(8) TONE - S:detone output level adjustinent for CW
operation.

té




OFERATION

INITIAI CHECK |

Belore connecting the transceiver to a power source, carefully
examine the unit for any visible damage. FEnsure that the voltage
specification marked on the rear panel matches the supply voltage.

FREQUENCY SELECTICN

The main tuning dial has two colored scales, white and green,
for proper fregquency readout with the setting of BAND switch,

The operator reads the white scale for the BAND switch setting
of 50.0, 51.0, 52.0 and 53.0 MlIz, and the preen scale for 50.5, 51.5,
52.5 and 53.5 MHa.

The sub-dial in window is marked in | kHz increments and provides
accurate setting of the operating frequency. The setting shown in the exarnple,
Fig. 4, would then be 51. 1325 MHz when the BAND switch is set to 51.0 Mllz.
When the BAND switch is set to 51,5 MHz, then the above setting would be

1.H325 H=. I
5 13 M " 101 .‘£ﬁﬂl:l ]
150 ; “_'_l‘_:—_l_ihl'r |

100 KIT? Window

e T
ﬁ&ﬂﬂm,@;@

Figure 4

RECEIVER CALIBEATION

(1) Preset the controls and switches as follows:

POWLER : ormr

MODE : Desired mode

BAND : Desired band

CLARIFIER : OFk

SQUELTII = Pogition 1

AL GAIN - Pogition b

SELECT SW . VEQ

PRESELECTCOR . =gPpcrating frequency position
MAIN TUNING KNOB : 100 kH= point



I

-
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(2) Press the POWER switch. Meter and dial lamps will light and noise
or signal may be heard from the speaker,

(3) To calibrate, set the TUNING control to the 100 kHz point in the dial
nearest the desired operating frequency. Rotate the SQUELCH control
fully counter-clockwise position to switch the 1 MHz calibrator on.

Set the sub-dial to zero position., Push down the CALIB knob under
the main tuning knob and zero beat with the main tuning knob against
the 100 kHz marker signal. Depress the CALIB knob.

NOTE : Marker unit is an option and not supplied with the transceiver,

.-t’_“.

3 A iy

CLARIFIER

REECEIVE

Connect an antenna to the ANT connector on the rear panel. Tune
the transceiver to a desired signal. Depress the MODE switch to the
desired mode of operation. Tune the PRESELECTOR for maximum S-meter
reading. Adjust the AF GAIN for audible level. When the AUDIO GAIN
control is pulled, the noise blanker is placed in tlie circuit for elimination
of noise pulses caused by auto ignition. The CLARIFIER may be used to
set the pitch of the voice you are receiving to the most readable point
without affecting your transmitting frequency. Its use is particularly
valuable in "net" operation when several participants may be transmitting
slightly off frequency. The CLARIFIER control may be switched off and
the receiver frequency locked to the transmitting frequency by setting the
CLARIFIER control to the OFF position. Normally, you will want to keep
the CLARIFIER in the OFF position until the initial contact is made. The
CLARIFIER control may then be used to zero-in and correct any drift on
the received signal.

: -




TRANSMIT

CAUTION

NEVER TRANSMIT WITHOUT HAVING PROPER ANTENNA OR
DUMMY LOAD CONNECTED TO THE TRANSCEIVER. g

1, SS8B Operation
(1) Connect a microphone to the MIC jack on the front panel.
(2) Press a desired mode switch, LS5B or USB.
(3) Set the MIC GAIN control to 12 o'clock position,

(4) Press the push-to-talk switch on the microphone and speak
normally into the microphone,

(5) The meter shows the modulated output power and meter
deflection corresponds to the strength of the audio speech.

(6) When the push-to-talk switch is released, the transceiver
reverts to the receive mode.

CAUTION

EXCESSIVE MIC GAIN WILL CAUSE DISTORTION ON TRANS-
MITTED SIGNAL.

2. AM Operation
(1) Press the AM mode switch.
(2) Set the MIG GAIN control to zero position.
(3) Press the push-to-talk switch on the microphone.
(4) Adjust the AM CARRIER control on the front panel until the

meter indicates 1/5 of the maximum meter deflection available
for CW transmission.

-




(5} Advance the MIC GAIN control until the meter indicates very
slight movement with voice peaks while speaking normally into
the microphone,

CW Operation
(1) Connect a key to the KEY jack on the rear panel.

(2) Press the CW mode switch. The transceiver is now ready for
code transmission. With key down, the meter will indicate 8.

(3) With key up, the receiver will recover automatically. The relay
hold time may be adjusted by VR902 on the TONE unit board under
the chasgsis.

Figure 6. Key and Microphone Connections




CIRCUIT DESCRIPTION

The block diagram and the circuit description will provide you
with a better understanding of this transceiver.

FT 6208 BLOCK DIAGRAM
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REECEIVEER SIGNAL PASS

Signal from the antenna is fed to the first gate of Q401, 3SK40M
field effect transistor through low pass filter, antenna relay and IF trap.
The AGC (automatic gain control) voltage is applied to the second gate of
Q401. Amplified signal output from the Q401 is then coupled to the gate of
Q402, 25C784R, first mixer where the incoming signal is mixed with a
gsignal from the first local oscillator. The signal is converted to 14 - 14,5
MHz first IF signal. The first IF signal is applied to the first gate of Q403,
35K40M, the second mixer., The VFO signal is applied to the second gate of
0403 where the first IF signal is converted to 9 MHz second IF signal.

™
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The second IF signal is amplified by Q201 and Q202, 2SC784R,
and fed to the crystal filter XF-90A through noise blanker gate diode D204,
151007. The 6 kHz AM filter, XF-90B, is an optional feature available at
additional cost. Diode switch is used to select the filter. Without the
optional AM filter, all signals are passed through SSB filter.

The signal passing the crystal filter is then amplified by Q207,
2SCT784R, and Q206, TA7045M. For SSB and CW, the amplified signal is
coupled to the demodulator which is used as modulator in transmit. For
AM, the signal is applied to D211, 15188FM, detector diode, The carrier
oscillator oscillates either 8998.5 kHz for LSB or 9001. 5 kHz for USB
depending upon whether @305, 2SC710D, or Q304, 2SC710D, is selected
by the mode switch. The mode switch disconnects the emitter circuit of
either transistor when not in use.

The output from the oscillator is fed to the balanced demodulator.
These crystal frequencies are matched to the bandpass characteristics of
the crystal filter. The 9001.5 kHz output is also used as BFO voltage for
the CW reception.

Demodulated signal is fed to the base Q214, 28C372Y, audio voltage
amplifier through the mode switch and audio gain control potentiometer.
The amplified signal is then fed to Q215, ANZ214, audio power amplifier.
Q215 delivers 3.5 watt output to the speaker,

TRANSMITTER SIGNAL PASS

Speech from the microphone is fed to the first mic amplifier Q301,
25C372Y. Input impedance of the microphone amplifier is 50 kilo ohms,
The signal controlled in amplitude by the MIC GAIN control is amplified by
the second mic amplifier 302, 2SC372Y, and applied to the emitter flower
303, 25C372Y, to be delivered to the modulator.

For AM operation, the signal is fed directly to the modulator Q217,
2SC372Y. For S5B operation, the signal is fed to the balanced modulator
through relay contacts. For CW operation, the output of the microphone
amplifier is grounded.

The carrier oscillator oscillates either 8998, 5 kHz for LL5B or
9001. 5 kHz for USB depending upon whether Q304, 28C710D, or Q305,
25C710D, is selected by the mode switch. The output from the oscillator
is fed to the balanced modulator. These crystal frequencies are matched
to the characteristics of the crystal filter to place the carrier frequency
approximately 25 dB down on the skirt of the filter response.

:



The modulated-double sideband signal is amplified by the first
IF amplifier Q205, 25K19GR, and then fed to the crystal filter, XF-202,
where unwanted sideband is filtered. The single sideband signal is then
amplified by the second IF amplifier Q206, 25K19GR.

For CW and AM, a separate oscillator Q216, 25C710D, oscillates
9000,7 kHz carrier signal. This signal is fed to the AM modulator Q217,
25C372Y, which works as a buffer amplifier for CW operation.

The output signal (9§ MHz) from Q206 or Q217 is fed to the first
gate of the transmitter first mixer Q404, 3SK40M, where the signal is
converted into 14 - 14,5 MHz IF signal with the VFO signal applied to the
second gate of Q404.

The 14 - 14,5 MHz IF signal is then fed to the transmitter second
mixer Q405, 25K19Y, and converted into the transmitting signal, This
transmitting signal is applied to the four stage amplifier chain Q406,
2SCT78B4R, Q407, 25Cl216, Q501, 28C1306, and Q502, 25C1307. The
amplified signal is fed to the antenna connector through antenna change
over relay and a low pass filter.

XF90A(SSB)

A

\ L fof]
W

-6 -4 -2 fo +2 +4 +6kHz
z SMHz
Characteristics of Crystal Filters

Figure 6
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COMMON CIECUIT

As described in the previous pages, the carrier oscillator,
modulator and filter are used in common for transmitting and receiving.
The following circuits are also used in common for transmitter and
receiver. s




1. Heterodyne Crystal Oscillator Circuit

Crystal controlled oscillator Q701, 25C373, oscillates the
heterodyne local signal for receiver first mixer and transmitter
second mixer, One of eight crystals is selected by the BAND
switch to cover B00 kHz segment. The output from the oscillator
is fed to the source of Q402 and Q405 through an output coil LTU3,

2. VWFO and FIX Oscillator Circuit

The VFO signal is generated by Q601, 25C372Y, and fed to the
buffers Q602, 25C372Y, Q603, 25K19GR, and Q802, 28C372Y, which
provide isolation and amplification of the VFO signal. The VFO
oscillation frequency is 5, 000 - 5,500 kHz and covers tunable IF
range of 500 kHz. Varactor diode D601, 152236, is connected into
the circuit by the clarifier switch, and this diode is used to shift
the VFO frequency when the operating mode is changed.

In addition to the normal VFQ operation, one of four crystals
may be selected for crystal controlled operation by the CHL - CH4
push button switch. For oscillator, G801, 25C372Y, is used and its
output is fed to a buffer amplifier QB802, 25C372Y. The crystal
frequency may be corrected by series connected trimmer capacitors
TC801 - TCB804.

The output from VFO or crystal oscillator is amplified by buffer
amplifier Q802, 25C372Y, and fed through the band pass filter to the
second gate of Q403 and Q404.

POWER SUPPLY

The power supply is designed to operate from either 100/110/117/
200/220/234 volts AC or 12 volts DC (negative ground). Inserting the
appropirate power plug into the rear panel receptacle makes necessary
connections to operate the supply in either AC or DC,

When the AC cord is inserted, AC voltage is applied to pins 1 and
2, and fed to the power transformer through fuse and power switch, The
secondary output of the power transformer is rectified by KBL-02 rectifier,
and fed to the voltage regulator Q1l, 23055, to obtain regulated 13.5 volts
DC supply.

A part of the 13,5 volt supply is fed to other voltage regulator
which consists of Ql02, 25D313E, and Ql04, 25C372Y, to obtain an extremely
stable 9 volts DC supply.




For DC operation, DC voltage is applied to pin 3 and 4 of the
receptacle. This voltage is supplied to the transceiver through power
switch. The regulator circuit by Q102 and Q104 is used for the regulated

9 volt supply.

AUXILIARY CIRCUIT

In addition to the basic circuit described above, a number of
auxiliary circuits are adopted to optimize the performance of this transceiver,

1. Noise Blanker

Output from the receiver first IF Q201 is amplified by the noise
amplifier Q218 and Q219, 2SK19GR. The signal amplified by Q218
and Q219 is rectified by D201, 151555, and biases D202, 151555.
D202 conducts with the noise pulse and the negative output voltage
from the diode is applied to the gate of Q203, ZSK19GR, in order to
turn off Q203. Then the noise blanker driver Q204, 25C372Y, conducts
to switch a noise blanker diode D204, 151555, which disconnects the
input circuit of the filter. The switching level is adjusted by the noise
blanker threshold control VR201. At the most effective blanking position,
there may be slight distortion on the received signal due to mixing at
the switching diode. This effect can be reduced by readjusting the
threshold control slightly.

2. AGC (Automatic Gain Control) Circuit

A part of output from receiver IF amplifier Q208 is rectified by
voltage doubler D212 and D213, 1S1007. This DC voltage is amplified
by AGC amplifier Q209, 25C828Q, and applied to the RF amplifier
Q401, IF amplifier Q207 and Q208 to reduce the gain automatically when
a strong signal is received. This AGC voltage is amplified by the
S-meter amplifier Q210, 25C828Q, for S-meter indication.

3. Squelch Circuit

|

i The voltage variation at the collector of S-meter amplifier QZ10,
25C8280Q, is fed to the Schmit circuit Q211 and Q212, 25C372Y, through
the squelch threshold control. When incoming signal disappears, the
collector voltage of 3210 and Q212 rises in order to conduct squelch
control transistor Q213, 25C372Y. Q213 is so connected in parallel to
the output of audio amplifier 0214 that conduction of Q213 shorts the
audio signal pass between®Q214 and Q215 to the ground. When signal

is received, Q213 stops conducting and the audio signal is fed to Q215
from Q214




Clarifier Circuit '

A varactor diode DAR01, 182234 is connected to the VFO tank
circuit in order to tune the receiver frequency a few kHz either side
of the transmitting frequency. In receive mode, the bias voltage for
D601 is fed through the clarifier control VR5, and in transmit mode
this voltage is fed from the voltage divider R3 and R4.

Output Indicator

A part of the RF output power is fed to the RF rectifier D1, 15188,
through capacitor Cl and the rectified DC voltage is used to read
relative power output on the meter.

ALC (Automatic Level Control) Circuit

The ALC rectifier diode D504, 15188, is s0 biased that it conducts
for only higher signal than predetermined level. The audio signal
detected by D504 is rectified by the voltage doubler D505 and D506,
V06B, and then fed to the transmitter IF stage Q205 and Q206 to control
the IF gain in order to prevent distortion due to over drive.

AFP (Automatic Final Protection) Circuit

This circuit is provided to protect the final transistor against
over load condition, which may occur if the transmitter is keyed
without an antenna or with a high VSWR antenna system,

When the reflected power increases, the diede D503, 15188,
detects the voltage and supplies a control voltage to the gate of controller
D402, CWO01B, which conducts through-AFP threshold control VR502,
Thus supply voltage to the transmitter second mixer drops and the
mixer gain decreases to protect the following stages.

CW BREAK-IN AND SIDETONE

With the key down, a phase shift oscillator Q901, 25C372Y,

generates 800 Hz sidetone signal and is fed through sidetone level control
VER901 to the audic amplifier Q215 for the sidetone monitoring. A part of
the 800 Hz from Q901 is amplified by Q902, 25C372Y, and rectified by
D901 and D902, 151555,

¢
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This negative voltage cuts off Q903, 25K19Y, in turn a relay
control transistor Q904, 2SC372Y, conducts to activate the relay RLI
and the signal is transmitted. With the key up, Q904 stops conducting
and the relay recovers into receive condition. The relay hold time can
be adjusted by VR902.

CRYSTAL CALCULATION FOR CRYSTAL CONTROLLED OPERATION

The crystal holders accept standard HC-25/U type crystals.
All erystal frequencies must fall between 5,000 kHz and 5, 500 kHz=,
A trimmer capacitor is connected in series with each crystal to permit
proper frequency adjustment within approximately 1 kHz.

The correct crystal frequency of any desired operating frequency
may be determined by the following formulav

fx =11 - fo

When fx is the crystal frequency, fo is the operating frequency
and the constant £f] is taken from the following table.

BAND (MHz) LSB USB AM/CW

50.0 ~ 50,5 | 55501.5 55498.5 55499.3
50.5 ~ 51.0 | 56001.5 55998.5- | 55999.3
51.0~51.5 | 56501.5 56498.5 56499.3
51.56~52.0 | 570015 56998.5- | 56999.3
52.0~ 525 | 57501.5 57498.5 57499.3
52,5~ 53.0 | 58001.5 57998.5 57999.3
53.0~53.6 | 585015 58498.5 58499.3

53.5 ~ 54.0 | 59001.5 58998.5 58999.3

Table 1

For example;
Find the proper crystal for operation at 51.9 MHz USB.

From the table, the constant f] is 56998.5 kHz.
Therefore, fy = 56998, 5 kHz - 51900 kHz = 5098, 5 kHz,
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ALIGNMENT

CAUTION

NEVER OPERATE THE TRANSCEIVER IN TRANSMIT MODE
WITHOUT A MATCHED ANTENNA OR ADEQUATE DUMMY LOAD.

GENERAL

The transceiver has been carefully aligned and tested at the
‘factory and, with normal usage, should not require other than usual
attention given to electronic equipment, Service or replacement of a
major component may require subsequent realignment, but under no
circumstance should realignment be attempted unless the operation of
the transceiver is fully understcod and the malfunction has been analized
and definitely traced to misalignment. Service work should only be
performed by experienced personnel, using the proper test equipmment.

EQUIPMENT REQUIRED

(1} RF Signal Generator with one volt output at an impedance of 50 chms
and a frequency coverage of 5 MHz to 60 MHz.

(2) Vacuum Tube Voltmeter (VIVM), Hewlett Packard model 401B, or
equivalent with a RF -probe good to 60 MHz.

(3) Dummy Load, 50 ohms non-reactive load rated at 20 watts, Yaesu
model YP-150, or equivalent.

(4) Frequency Counter, Yaesu model YC-355D, or equivalent.

NOTE : Cores in coil form are fixed by wax. Melt the wax with hot
soldering iron to adjust cores,




RECEIVER

1.

2.

S-Meter Adjustment

Disconnect the antenna from the antenna terminal. Set the
transceiver to receive mode. Set VR202 in the IF AF board to
fully clockwise position. Adjust VR204 until the meter shows full
scale. Set the VR202 fully counter-clockwise position and adjust
VR203 until the meter shows zero reading.

Noise Blanker Threshold Level

The operating level of the noise blanker is determined by the
threshold control YR201l. With the noise blanker OFF position, tune
in a signal on any band that registers 59. Note the S5-meter changes
when the noise blanker ig placed in the circuit. When the noise blanker
level is adjusted properly by VR201l, the meter should indicate a
decrease of one of half S-unit, Excessive setting of the threshold
control may result in the cross-modulation.
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PE-1428
LOCAL G350
UNIT

VA,
Whizs

W Plzes
W R

558
FILTER

Ahd
FILTER
[OPTION}

FE-1431
REG UMIT

WHzm

PE-1427 Sp

Cw TOME  wR,. O, CONMECTOR PB-1417

LINIT \‘ IF-AF UMIT
BOTTOM VIEW

.24_




e

Squelch Threshold Level

Set the mode switch to SSB mode and disconnect the antenna
from the antenna terminal. Set the SQUELCH control on the front
panel to 3 position. Adjust VR4 (THRESHOLD) to the point where
the noise disappears,

Clarifier

Set the clarifi

er contrel to OFF position. Tune in a signal and

zero beat in the USB mode. Set the clarifier control to zero, 12

o'clock position.

PE-1423

Adjust VR6 (0-SET) for zero beat.
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TRANSMITTER

CAUTION

CONTINUOQUS FULL QUTPUT FOR MORE THAN 10 SECONDS
MAY RESULT IN DESTRUGCTION OF THE FINAL POWER TRANSISTOR.

Connect a 50 ochm dummy load to the antenna terminal. Set the
BAND switch to 52 MHz. Adjust L4ll - L.415, TC406 and TC501 - TC504
for maxirmum output.

1. AFP (Automatic Final Protection) Circuit

THE FOLLOWING ADJUSTMENT SHOULD BE COMPLETED IN
A SHORT TIME TO PROTECT THE FINAL TRANSISTOR.

Tune up the transceiver for full output into the durnmy load in
the CW mode. Set VR502 in the final amplifier unit fully counter-
clockwise and disconnect the dummy load from the antenna jack.
Carefully observing the power output indication (meter switch at
P.0O. position), advance the VR502 clockwise until the meter indication
abruptly drops to zero. Set the transceiver to receive mode and
connect the durmnmy load to the antenna jack. Then transmit again
and check the transmitter works normally.

2, CW Break-in Hold Time
The relay hold time of the CW break-in operation can be adjusted

by VR902 located on the CW TONE UNIT for a comfortable operation.
Clockwise rotation makes longer hold time,.

3, CW Sidetone Level

The sidetone level is adjusted by VRSB for comfortable operating
level.



OPTIONAL UMNIT
= 100 KHz Marker Oscillator
= i KHz Crystal Filter for AM (XF%0B)
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