M MAIN UNIT (PB-2135)
I0.81MHZ 10.8IMMZ
Q100 | MCF MCF
!

.

.. S TS aaassss T

Q1050

Q1049

25CI158B3 25C1383

ASK73Y

ISIBSFMx 2
NB. DET

QOS5I P
250945

QIODS2

MFSAILD

NB GATE j

4 50KH2

AGC AMP
N.B
_____ -t
o S—
| Q1022 2102 _}
S.M 25A733 be d25K30AY
AMP BUFF

| ' 132 69~I37.69MH2 (USA, EUH )
| 133,19~ 135, IOMHZ( EU 2}

PLL
UNIT

e e, —— —E e e ——— e — e — — e ——

QIOIO DIOI2, DIOI4 QIOB3 Q1061(/4) SQl
25C945Q I5100FMx 2 25CI8|5Y MCi14Q118 *
NOISE AMF DET AMP | I
o _ — I l
| I
| 003 Q1054
| - ={25c9450}--, 2509450} - 502
1 BUSY SW f
e l ——— BUSY
QIC28 Q1029
25C9450 prpczoo2v b ---E]S.P
L P F POW AMP
I
Q1020 Q1019
25AT33PQ 259450 - I
AGC CONT AGT CONT

Q1034

250C945Q

AF AMP

Q1006 QIQ07 Q1008 DI0IC ,DIO | QIOOY
"M _x25c5358 CFI00I |- — »{25C945Q} »25C945Q CFIO02 uPCSTTH 1 |3/88FMaZ L — —m25C9450
TTH M| X IF AMmP [F aMP [F AMP Bisc NOISE AMP
Cw
I
I QIC| 2 QIO
| 2%!;09%450 2sCImISGR e ——42SCI8I3Y
| X' TAL OSC FM AMP SQ CONT
|
L
| I
| IH265MHz
QI0Z27
i ¢ 259450
AF AMP
|
- J
1 AGC ALC L - - —
10, 8IMHZ = = = —
Q1014 QIOS QIOI7 01025, 01028 QICI8
* — 2 33SKTIY = 3SK73Y HPCIOSTH F™125CS5358 |SIEBFM2 25C 18I3Y
IF AMP 1F AMP SSB DET | BUFF AGC DET AGC AMP
l
L -8
7 %
Q1043 wos3-0i0s6) | [Qioa2 gro4) |a Y55 10 808oMM
ZSKISTMGR ISIOO7 x4 2509450 25C945Q LS8 I0.BIISMH:z
BUFF Y BUFF X'TAL 0OSC
. —
10.81MHz
Q1046 QI040 $se QI030 QIOGI{ /e
2509450 25Co945Q 2SCI8I5Y 112 SCIBISGR MCI40IIB
AMP L. P_F AF AMP MIC AMP I N Y

Q1059 Qr060Va )

MCi40I18
SCHMIT

25C945Q

Q1063
2SCIBISY
AFP AMP

Q2003

2S5ATISC
FPOW CONT

| - X | 144 ~ 14 6MH
| = Q1038 Q1036
wl 25C205% MC1496G
| %" | RF AMP M X
-,
::I wl
rﬂ _—
HI/LOW : o103 4
| 2 » 25C9450>{25¢9450
l E 3 W X'TAL 0$C BUFF
ml O I08093MH?
I R '
| 1,
| T Q1062
T 9 25C9450Q
I | KEY CONT
-
| §

— — — .
| & : 3 Jga
I'; O ol =z
I ql o < s n

| ' @
I EI D200D4 D200OX
1S1555 IS{BBFM
I "0 DET AFP DET
| b———
1 X | X |

A RELAY Q2002 Q200!
NTO=—"=1 | p F L PF MS7T713 2502053

l POW AMP

|POWER AMP UNIT_(PB-2141) J

8O0H 2 | |
01033 HOIT, D038 Q032 QIO 3| ' QIOGI{ ¥ ) l QIO3& QI055
25C9450 15883 x 2 Z2SC 949450 2SCIBISOR MCi4QIIB ’ 2509450 25SCI383R 8 TX
LPF IDC BUFF AF AMP CW TONE RL CONT RL CONT INH
| PLL
e — — — CONTROL
- — | | B
J T CALL
QIOST? QIO058 o QOB (2/49)
TCHO8P 2SA733FP MCI40I1IB L RELAY l
BURST BURST CC T T T ) ONE SHOT l
| USA 7 3728MH;z P |
HE EU;7168MH; z v
ala o TXOY RXBY _I

SV
8v
3.8V

@O
yPC7808H

Y REG

- e X
~—® TX

FT-480R

M

BLOCK DIAGRAM

AIN ,PWR AMP UNIT




CIRCUIT DESCRIPTION

The block diragram
follow will provide you with a better understand-
ing of this transceiver. Please refer to the block
and schematic diagram for specific circuit details.

and circuit description to

RECEIVER

The RF signal from the antenna jack is applied to
the MAIN UNIT through a low pass filter and the
antenna relay, RL,q0; . The signal is amplified by

Q001 (3SK59Y)., a dual gate MOS FEI with

excellent rejection of cross modulation and inter-
modulation. The amplified signal is fed to the Ist
mixer. Qo0, (3SK51-03), where the RFE signal 1s
mixed with a local signal delivered from the PLL
UNIT. resulting in a 10.81 MHz first IF signal.

/ 1he first IF signal is passed through a monolithic
“crystal filter, XF 00 (108M30B), which has *15

kHz bandwidth, and amplified by Q,403 (3SK73Y),
which acts as a switch driven by the NB (noise
blanker) circuit. The amplified signal from Q;g03 is
fed to IF amplifiers for each mode.

FM mode signal is fed to 2nd mixer Qoos
(2SC535B). where the signal is mixed with an
11.265 MHz local signal, resulting in a 455 kHz

nd IF signal.

The 2nd IF signal is passed through a ceramic

filter, CF,00;, which has a +4.5 kHz bandwidth,
and then fed to the FM mode IF amplifier.

" he filtered signal is amplified by Q006 and Qyoos
"128C945Q) and passed through CF 402, Which has
a +7.5 kHz bandwidth. The filtered FM signal 1s

amplified by Q,o0s (#PCS77H) and demodulated
by CDjoo;r and Digio/Dionn  (1S188FM). The

demodulated FM signal is amplified by Qjo12
(2SC1815GR) and then fed to the AF amplitier.

SSB and CW mode signals from the Qo3 are
passed through a crystal filter, XF o0 . which has a
very high shape factor, to improve adjacent fre-
quency selectivity. The filtered S5B signal 1S

amplified by Q014 and Q0,5 (35SK73Y), and then
fed to the balanced demodulator, Qo6

(uPC1037H), where a carrier signal is applied from

the carrier oscillator Qioa: /Qq0a2 (2SC945Q); the
detected audio output is then fed to the AF

amplifier.

from each demodulator are
passed to the active lowpass filter. which consists
of Qyp.7 and Qo (25C945Q) to eliminate the
unwanted noise portion of the signal. The audio
signal is then fed, through the AF gain control, to
the audio output amplifier. Qg2 (LPC2002V),
providing about 2 watts of audio output to the
speaker.

The audio signals

S-METER CIRCUIT

A portion of the amplified IF signal 1s ted to
Q,01- (28C535B), a buffer amphtfier.
C,oso. The amplified signal is then apphed to the
AGC detector. D,g:<c /D,g2e . The rectified signal 1s
amplified by DC amplitier Q,q;5 (2SC1815Y) for
AGC control. This AGC voltage is delivered to the
front panel S.PO indicator to illuminate LEDs
according to the input signal strength.

through

SQUELCH CIRCUIT

A portion of the demodulated FM signal from the

ceramic discriminator (CDyoor. Dioio, Do ) 18 fed

to noise amplifiers Quupe and Qo0 (25C945Q)
through VR, 40 and the SQ Control (VRp), and

then rectified by Do, and D,g,4 . a voltage doubl-
ing circuit. The rectific d signal is fed to the base of
Q,01y (2SC1815Y), the squelch control circuit.

When no carrier is present, the rectified DC voltage
is applied to the base of Q4. to turn Qo2
(2SC1815GR) on. With conduction of Qg , the
base of Q.4 is grounded. squelching the audio
amplifier.

When a carrier is present, the rectitied DC voltage
is reduced;, and the audio amplifier Q,q;2» then
recovers to normal operation. The BUSY lamp
switch, Q.03 (2SC945Q), is also activated by the
rectified voltage from the demodulator to illumi-
nate the BUSY lamp when a carrier 1s present.




NB (Noise Blanker) CIRCUIT

A portion of the IF signal from monolithic filter
XFi001 15 amplified by Qjoar (25C535B), Q045 .

Qi0ag . and Q50 (2S5C1583). The output signal 1s
rectified by D,yse and D,geo., producing a DC
voltage. This DC voltage 1s amplified by Q,qs;
(MPSA13) and ted to gate 2 of Q,405. the noise
blanker gate. A portion of the DC voltage is
amplified by Q;ps;, and then fed to Q,uss.
Qi0as (2SC1583) as a noise blanker AGC voltage.
When impulse-type noise 1s received, the mduced
DC voltage reduces the gain of Q,q03, and blocks
the signal path momentanly. lhe noise AGC
control voltage i1s not, however, induced by such
impulse-type noise, because the time constant of
C,,43 /R;273 18 long. Normal signals, though, induce
the noise bianker AGC voltage, reducing the gain
of the noise amplifier, allowing normal signal flow

at Q903 -

TRANSMITTER

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

SSB

The audio mput signal from the microphone is
amplified by Q.93 (2SCIS815GR) and Q,y39

(2SC1815Y). The audio level is adjusted to the
proper level by VR,407, and 1s applied through an
active lowpass filter, Q,040 (25C945Q), to the ring

modulator, Djgs3 —Dygse. Here the audio signal
modulates the 10.81 MHz carrier signal delivered

from the carrier oscillator Q,q44; (2SC945Q) and
buffer Q,42 (25C945Q), resulting in a 10.81 MHz
double-sideband signal. The signal is amplified by
Q1043 (2SKI19TM-GR) and fed to XF, 402, a crystal
filter, where the unwanted sideband is sliced out.
The SSB signal is then fed to a mixer Qg3

(MC1496G) and mixed with a local signal from the
PLL Unit, resulting in a 143.5—148.5 MHz SSB

signal.

The SSB signal is passed through 1,010 1014,
which are tuned exactly to the operating frequency
by varactor diodes, thus minimizing spurious
radiation. The signal is then amplified by Qjo37

(3SK70), and Q35 (2S5C2053) to the proper level
for driving the power amplifier circuit.

M

The output audio signal at Q,q3 1S amplitied by
Qios1 (2ZSCI815GR) and Q,45, (25C945Q) and

fed to the IDC circuit, consisting of D437 and Dy y15.
which clips both positive and negative peaks to
control the maximum possible deviation; the
clipped signal 1s then passed through an active
lowpass tilter to eliminate harmonics above the
speech range caused by clipping. The output signal

1s amplified by Q,q34 (25S0945Q) to a sufficient
audio level and applied te¢ the FM modulation

module XMioo1 for modulation, and the maximum
deviation 1s adjusted by VR, prior to delivery

to Q;oa. rhe signal path 1s then 1dentical to
that of the SSB signal.

CW N

For CW, the 10.8107 MHz carrier signal is

generated by Qposa  (25C945Q), amplified by
Qro3s (25C945Q), and fed to IF amplifier Qg4 .

The key line 1s connected to switching transistor

Qiosz  (25C945Q) through inverter Qg6
(MC14011B), which controls the gate voltages at

Q1014 (3SK73) and Q]037 (3SK59Y), and thus
turning the RF signal on and off.

The signal path 1s then identical to that of the CW
s1gnal.

An RC circuit connected to the base of Q,p6
produces an ideal keying waveshape for click-fre,
CW operation. The key line 1s also connected to

side tone oscillator Q,., (MC14011B) for monitor-
ing of the code signal during CW operation. In

order to operate on semi-break-in, the Schmitt

trigger and delay circuit at Q,q,.0 (MC14011B)
activates the RX-1TX changeover relay.

POWER AMPLIFIER CIRCUIT

The RF signal from the Main Unit is amplified by
Qz{m] (2SC2053) and Qg(}l]g (M57713) il’l the
Power Amplifier Unit, delivering approximately 10

watts of RF output to the antenna through a
lowpass filter.




POWER CONTROL CIRCUIT fied by DC amplifier Q,5,x (2SC1815Y) and fed to

gate 2 of Q,q;4 to control its gain, thus preventing
When the HI/LOW switch is set to the LOW posi- overdrive. The ALC level is adjusted by VR, 05 for
tion, the base of Q,e4s is grounded through VR,,,- . proper drive to Q,g05 .

and the collector current of Q,q4, 1s decreased.
Because the output power of Q,,0, iS controlled

by Q2003 , the drive level to Q,40, is decreased. thus AFP (Automatic Final Protection) CIRCUIT
reducing the RF output power to approximately

] watt. If the transmitter is activated without an antenna

being connected, or it a high VSWR is present at
the antenna jack, the retlected power is detected

TONE BURST CIRCUIT through T,e0, and Dag.;5. The detected AFP voltage
is applied through VR;p0, to Qype; (2SC1815Y) in

When the PTT switch is pressed, the one-shot the Main Unit. As the reflected power increases.
multivibrator consisting of Q,,6 (A2, 3) (MC- the AFP voltage also increases. and consequently
14011B) is activated to generate a pulse of 0.5—1 (Qioes conducts. The voltage at gate 2 of Qg4
second duration. The pulse switches Q,q:5 (2SA- (35K73Y) then decreases, resulting in lower output
733P) to supply DC voltage to Qo5 (TC5082P), power. When the transceiver is correctly matched

| fiwhere a 1750 or 1800 Hz tone signal is generated. to an antenna. tull power output will be obtained.

E Pressing the T.CALL switch also switches Q,,:5 and

generates a tone signal. The tone is fed to the FM

: MIC amplifier and superimposed on the transmit PLL CIRCUIT

| signal.

The PLL circuit is comprised of three PLL oscil-
lators each consisting ot a reference crystal oscil-

ALC (Automatic Level Control) CIRCUIT lator, a programmable divider, a prescaler, and a
phase comparator. The PLL produces local signals

A portion of the output power from Q,qp, iS tor the receiver and transmitter stages, using a

applied through C,4,, to rectifiers D,g0, and D,qq, synthesis scheme which produces 10 Hz steps.

producing a DC voltage. The DC voltage is ampli-
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PERFORMANCE CHECKS (¢) Set the MODE switch to SSB, and key the

transmitter. Speak in a normal voice into the
Make all pertormance checks at 13.8 VDC under microphone; 8—9 LED’s should light up.

load.

Check the transmitter power output as follows:

(a) Connect a suitable dummy load/wattmeter to

* IN-LINE 5052
the antenna jack. TRANSCEIVER WATTMETER DUMMY LOAD

ANT

ird M 3 or equiv.
(b) Set the MODE switch to the FM position, Sird Model 4.3 or eq

and key the transceiver while observing the PO TEST SETUP
power output, which should be approximate-

ly 10 watts. At full power output, 89 LED’s

will light up on the S.PO indicator.

ﬂ—;ﬂﬁzL’lu’: _-’a
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Check the receiver sensitivity as follows:
352

SIGNAL
GENERATOR

TRANSCEIVER VTVM

(a) Connect an AC VTVM to the SP jack. Set the

MODE switch to the FM position and rotate

the SQUELCH control tully counterclock-
W1SE.

(b) Connect the RF output of a precision VHF

signal generator to the antenna jack and note
the VTVM reading with no signal input.
Adjust the AF GAIN control and the VIVM
range, as required, to obtain a full scale VIVM
reading. DO NOT change the setting of the Al
GAIN control after this calibration has been

made.

Il e UL
AL VA mm v
T HAABAY W/

RX SENSITIVITY TEST SETUP

(¢) Set the signal generator 1o the receiver fre-

quency of the transceiver, and adjust the
output amplitude of the signal generator until
the VTVM reads 20 dB (1/10 voltage) below
the reading in step (b). The signal generator
output voltage at this point is the 20 dB
quieting sensitivity, and it should be approxi-
mately 0.35uV.

PART LOCATIONS (Bottom View)

0 —




(d) Set the MODE switch to SSB and connect RECEIVER SECTION
the AC VI'VM to the speaker output. Apply

an unmodulated 0.5 x4V signal from the signal (1) 2nd Local Oscillator
generator, and tune the transceiver main dial
for a maximum VI VM reading. a) Set the MODE switch to FM, and connect the

(e) Adjust the AF GAIN control for a reading of b)

Measure the RF injection voltage. A nominal
450 mV on the VI'VM.

value1s 0.5V — 0.7 VRMS.

(f) Reduce the signal generator output and read c) Connect a frequency counter to 1P, and

the VIVM: the VTVM reading should be check to see that the oscillation frequency 1s
45 mV for a 20 dB S/N ratio. correct: 11.265 MHz.
If the above check indicates a need for realignment, (2) 1stlF Amplhtier
it is recommended that the unit be returned to the | |
dealer for servicing. The sophisticated CPU and a) Set the MODLE switch to kM, 3“(_1 3dJUS_t
control circuitry, in particular, are so critical that YRWU] to the fully counterclockwise posi-
they should not be touched by other than an tion. N
expereinced technician. Attempts to realign the

transceiver tuned circuits without the proper equip-

ment may result in degraded transceiver perform-
ance.

3 CARRIER
4  ouTPuT

= VR1002

ALIGNMENT AND TEST POINTS FOR RECEIVER
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b) Connect a sweep generator to gate 1 of Q,40,
(TP,00: ). Connect anoscilloscope, through a
detector, to the secondary winding of T 504 .

Set the frequency of the sweep generator to

10.81 MHz, and apply output f{rom the
generator.

d) Adjust T,q03 and T,,04 until the scope pattern

illustrated in Fig. 2 1s obtained.

] e

A0kHz

Figure 2

(3) SSB Carrier Oscillator

-~

a) Set the MODE switch to LSB.

b) Connect thq RF probe of the VIVM to the
CARRIER OUTPUT terminal on the Main

Unit (where C,,,» and a shielded cable are

connected), and measure the oscillation level.
A nominal value 18 170—-230 mV RMS.

Set the MODE switch to USB. Measure the
oscillation level in the same way as in the
step (b). A nominal value i1s 170-230 mV

RMS.
(4) SSB IF Circuit

a) Set the mode switch to USB or LSB.

b) Connect a signal generator to TP,q,, and
set its output level to 15 dBu (5.62 uV) at
10.81 MHz.

c) Peak Tip0sa, Tio0s, and T, g0 fOr a maximum
S.PO indication.

(5) RF Amplifier

a) Set the output level and frequency of the
generator to 10 dBu (3.16 uV) at 146 MHz.

b) Set the receiver frequency to 146 MHz, and
adjust Tio01, Tio02, T'Cioor— TCio0sa for a
maximum S.PO indication.

(6)

a)

0)

d)

(8)

S-Meter Full Scale Setting

Rotate VR 004 fully clockwise to make sure
that all the LED’s on the S-meter scale are

1lluminated.

Set VR 004 tO the point where all the LED’s
go oft.

Apply a 4 dBu (1.584 uV) signal from the
signal generator and adjust VR, SO that
only one LED is illluminated.

Noise-Blanker Adjustment

Set the MODE switch to USB or LSB.

Set the receiver frequency to 146 MHz.

Adjust the output level and frequency of the
signal generator to 5—10 dBu (1.78 uV—-3.16
uV) at 146 MHz. Temporarily connect 1P,q0;
to ground with a clip lead, in order to disable
the 2nd local oscillator.

Connect a voltmeter (full scale: 2.5V) to the
cathode of D,¢s0 and ground. Adjust T,0;6,
Ti017, and T,4;8 for a maximum reading on
the voltmeter scale.

Squelch Adjustment

Set the MODE switch to FM.

Set the front panel SQL control to the 9
o’clock position.

Adjust VR, 002 so that the receiver is just
muted. Now apply a signal from the signal

generator. A signal of approximately —13 dBgu
(0.224 uV) with £3.5 kHz deviation at 1 kHz

should be required to trip the squelch.




TRANSMITTER SECTION

Unless otherwise indicated, always perform
transmitter alignment with a dummy load
connected to the antenna jack. If the AFP
circuits are being aligned, an improper load
impedance at a cntical time could result in
the destruction of the final transistors.

(1) TX Strip Trimmer Adjustment

a) Set the MODE switch to FM, and the trans-
mitter frequency to 146.00 MHz.

; b) With a dummy load/wattmeter connected to
the antenna jack, advance VR,44, and VR 405
, fully counterclockwise.

¢} Squeeze the microphone PTT switch, and
adjust 1C,00; —1C5004 * fOor maximum power
output as indicated on the wattmeter.

o
oosen | >
5

(A)

* In order to adjust these trimmers, remove
the two screws marked ‘“A”’, and loosen
the two screws marked “B” on the side

panels. Then tilt the Final Unit as shown
below. '

** TCu001 —TC,004 require no realignment un-
less final transistors are replaced.

(2) Mixer/Interstage Alignment

a) lemporarily disconnect the RF OUT cable
from the Main Unit.

b) Terminate the RF OQUT terminals with a 50

ohm resistor, and connect the RF probe of a
VIVM to the RF OUT terminals.

c) Set the transmitter frequency to 145.5 MHz,
MODE to FM, and key the transceiver.

d) Adjust T10 —Tio1a, TCi00s , and TC, g4 for ’\
maximum reading on the VTVM.

’ g " TCeoo
gl
i | e 12000 1 ower
- | QTCE{J@? @ -
| O ' (Q 2002)
I! Ti_;zoos
' (@ :
L. .

POWER AMPLIFIER UNIT
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(3) CW Carrier Oscillator d) Adjust VR,y0; so as to illuminate 9 LED’s on

the S.PO indicator.
a) Set the MODE switch to CW.

b) Connect the RF probe of a VIVM to (5) AFP Adjustment
1P,00¢ and key the transceiver.

| a) Connect a DC voltmeter to the AFP terminal
c} Adjust T,q509 for a reading of 100 mV RMS

on the Main Unit and ground.

on the VIVM. |
b) Rotate VR,y, fully counterclockwise.
d) Connect a trequency counter to TP,q4¢. and |
adjust TC,,,, for a reading of exactly 10.8093 ¢) Set the MODE switch to FM.
MHz on the counter. d) Adjust VR,403; for minimum indication on the
DC voltmeter.
e) Disconnect the 50 ohm dummy load, and
connect a 165 ohm, 10 watt dummy load to
(4) ALC/PO Adjustment the antenna jack. Key the transceiver.
1) Set the MODE switch to FM. ) Adjust VR,450, so as to illuminate 8 LED’s
b) With a dummy load/wattmeter connected to on the S.PO indicators. Now return to RX.
the antenna jack. Key the transceiver. g) Remove the dummy load from the antenna
¢) Adjust VR, for an output of 10 watts on jack, Close the PTT switch, and check to see
the wattmeter. that the current consumption is less than 2

amps.

,_ | * Y TC2001
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(6)

b)

(7)

b)

C)

Low Power Output Setting

Set the HI/LOW switch to the LOW position,
and key the transmitter in the FM mode.

Adjust VR,4,» for an output of 1 watt on the
watimeter.

FM Modulator Adjustment

Refer to Fig. 3, and set up the transceiver and
test equipment as shown.

Set VR 505, lOcated on the Main Unit, to the
center of its range, and apply a1l kHz, 15 mV
signal from the audio generator to the mic
jack.

Adjust VR, 00 for a deviation of 4.5 kHz
while observing the signal waveform on the

scope.

d) Now reduce the audio generator output level

to 1.5 mV, and adjust VR ,4,s for a deviation
of 3.5 kHz. Check to see that the waveform

on the scope 1S not distorted.

Turning the audio generator on and off, make
sure that the BUSY /MOD indicator illuminates

along with the changing audio input.

CM Coupler
P.O
Meter

(Dummy].oad)

ANT

Deviation
Meter

TRANSCEIVER

Audio
Oscillator

Figure 3
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(3)

(A)

b)

b)

b)

SSB Modulator Adjustment

Balanced Modulator Output Transformer
Adjustment

With a dummy load wattmeter connected to
the antenna jack, set the MODE switch to
USB or LSB.

Set VR, 907 to the center of its range, and
apply a 1 kHz, 1 mV signal from the audio
generator to the mic jack.

Adjust 1,4,5 for maximum power output.

SSB Carrier Point Adjustment

Apply a 1 kHz, 1.2 mV signal from the audio
generator to the mic jack, and adjust VR, 4~
for an output of 8 watts. TN

Set the MODE switch to USB and the fre-

quency of the audio generator to 300 Hz.
Adjust TC,40s for an output of 2 watts.

Set the MODE switch to LSB, and the fre-

quency of the audio generator to 300 Hz.
Adjust TC, 497 for an output of 2 watts.

Carrter Balance Adjustment

Temporarily short the mic input terminal of
the mic jack (pin 8) to ground with a clip
lead. Set the MODE switch to USB.

While monitoring the carmer on a monitor
receiver, adjust VR, g0 and TC,p00 for a
minimum S-Meter reading (or minimum signah
level 1f no S-Meter reading occurs). "'

Switch between USB and LSB, and compare
the output levels with no modulation. Adjust-
ment of VR o058, 1Cig09 may be necessary to
achieve good carrier nulling on both modes.

CW Side Tone Frequency/Semi-break-in Delay
Adjustment

AdjllSt VRIOIO for the desired monitoring
level on CW operation.

Adjust VR, g,; for the desired CW VOX relay
hang time.



PLL SECTION

NOTE: The PLL circuit is very critical in its adjust-
ment. Alignment must only be performed
by an experienced technician. All alignment
should be performed at a temperature
within the range 15°—-30°C, preferably near
the center of this range.

(1) VCV Line Adjustment

(A) PLL 1 Adjustment

a) Set the STEP switch to “M.” the MODE

switch to FM, and tune the transceiver to
145.9900 MHz.

b) Connect the DC probe of the VTVM to
€ TP;30:12, and adjust TCs404 for a reading of
; exactly 6.5 V.

1
i 1 ETE TR TEE Y T e et Froam — B - = - = - b

ALIGNMENT AND TEST POINTS FOR PLL
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(B)

b)

(C)

b)

PLL 2 Adjustment

Set the STEP switch to “M.” the MODE
switch to USB, and tune the transceiver to
145.0099 MHz.

Connect the DC probe of the VIVM to
IP3p00, and adjust L;4;; to secure a reading
of 3.5 V.

PLL 3 Adjustment

Set the STEP switch to *M,” MODLEL switch
to USB, and tune the transceiver to 145.0099
MHz.

Connect the DC probe of the VIVM to
1P;3001, and adjust TC,4o; to secure a reading

of 3.5 V.

VR2 001
VR:zo003
VRZGUZ

TP3o012

J3ooz

TP3014

T 3001

TP3001
TP300s5

TC 3002
TC3o003

I—3 o009
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(2) Multiplier Stage Adjustment

a) Set the STEP switch to ‘“M.,” the MODE

switch to USB., and tune the transceiver to
145.0099 MHz.

b} Connect the RF probe of the VIVM to

TP304, and adjust 15,5, for a maximum
reading on the VI VM.

(3) PLL Output Bandpass Filter Adjustment

a) Set the STEP switch to “F.” the MODLE

switch to FM, and tune the transceiver to
145.4000 MHz.

b) Connect the RF probe of the VIVM to

TP3016, and peak T30z, T3003, and T304 tor
a maximum meter reading.

(4) PLL Local Frequency

a. Connect a frequency counter to 1P;4;6 .

b) Set the STEP switch to *'S,” the MODE
switch to USB, and tune the transceiver to
144 .00000 MHz.

¢) Adjust TCso, for a reading of exactly
133.19150 MHz on the frequency counter.

d) Change the transceiver display frequency to
144.00009 MHz, using the Main Daal.

e) Adjust TC,00; for a reading of exactly
133.19159 MHz on the frequency counter.

f) Repeat steps (b), (¢), (d) and (e) several times
to ensure complete frequency adjustment.

NOTE: In order to achieve the specified fre-

quencies for the above alignment steps,
some presetting of the display will be
required (because the 10 Hz digit is not
displayed). Push the F.SET button, switch
to USB, then set the STEP switch to “S”.

The precise frequency may then be set
using the main dial.
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