ervICE
Maw Srel

MODEL : ARGUS 5000 DX

240 CHANNELS AM/FM/SSB/CW BASE STATION
TRANSCEIVER
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Specification

General :
Frequency Composition : PLL Synthesizer
Frequency Range A~ 26,065 to 26.505 Mz
B = 26.515 to 36.955 Miz
C = 26.965 to 27.405 MHz
D = 27.415 to-27.855 Mz
E - 27.865 to 28.305 MHz
: B 28.315 to 2B.755 MHz
Channels * 540
Frequency Space : 10 kHz
Emission : AM/FM/USB/LSB/CW
Power Source v-13.:8 VBC
220 V AC
Receiver
Sensitivicy : AM - 1 micro-V at 10 dB S/N
FM- - 1 micro-V at.20 dB S/N
SSB/CW - 0.5 micro-V at 10 dB S/N
Selectivity : 60 dB 1
Audio Output t 2 W at 8 OGhm
Fine :Tune Range z-+ 800 Hz
Coarse Tune Range : 4+ 35 kilz
Squelch Range 0.5 to 300 micro-V
Intermediate Frequency : AM/FM - 10.695 MHz/455 kHz

SSB/CW - 10.695 Miz

Transmitter

RF Power OQutput $ High Mid Low
; SSB/CW 12 W 8 W 2 W
AM 7.5 W AW 1w

M 10 W T4 2 W :

SSB Generation : Double-balanced modulator with crystal i

latice filter 1

Coarse Tune Range sk gedcla !




Circuit Description

The transceiver is a 240 channel CB radio which uses a Phase Locked Loop
[ PLL ] system of frequency synthesization to produce the crvstal controlled
channgl and IF signals used in operation of the transmitter and receiver

sections of the unit. The basic PLL system is comprised of a free-running

. voltage controlled oscillator (part of IC-2) a phase detector, a reference

‘crystal oscillator (Q-1) and programmable divider (IC-1).

PLL Circuit

The voltage controlled oscillator ( vCO ] operates in the frequency range of
17.105 tq 18.670 MHz in the AM/FM/USB modes and 17.102 to 18.668 MHz in the

LSB mode, and is used to produce two output signals : #1, 36.760 to 39.45 MHz
in the AM/FM/USB modes and 36.757 to 39.447 MHz in the LSB mode, #2, at

2.55 to 2.11 MHz. 2.10 to 1.66 MHz Reference frequency oscillator -2
oscillates at 19.655, 20.105, an&ﬁib.sss MHZz ip accordance with the Band Selector
switch (1.5 KHz lower when -LSB ﬁé&é).- Its outéut is Fed through the bandpass
filter [ BPF ]. This signal bests with the VCO free-running signal producing

a 36.760 to 39.45 MHz in the AM/FM/USB modes and 36.757 to 39.447 MHz in

the LSB mode, which is fed to the receiver first mixer Q-19 and also to

IC-3 (on Main PC board PCMAOOLlS), the transmitter mixer. The second VCO output
signal, at 2.55 to 2.11 MHz is fed to the programmable divider IC-1.
Simultaneously the 10.24 MHz output of Q-1 is applied to the programmable
divider in IC-1 and divided dowen in 10 KHz steps. As channel is chosen

by the Channel Selector switch, and 'N' code signal is applied to the terminals
[pin No.l10 to 15 of IC—l] on the programmable divider in IC-1, to preset the
divider. THe two siénals, ﬁﬁéuégysgél oscillated signal [10.24 MHz ]from

Q-1, and the signal from thé VCOq;i;:the lowpass,fiiter ( LPF] and buffer [in
the IC—l] , are compared in the phasedetéctor oflIC—l and the phase detector
produces a DC output voltage derived from the phase difference in the signals
fed to it.> This DC output is appkied throuh an LPF to the VCO, forming

the phase loop. This DC voltage applied to the VCO causes it to shift
frequency until its output signal licks up with the count-dowen frequency
provied reference oscillator Q—l[ when two signals are in phase] at'which

point no DC output is produced in the phase detector, and the VCO remains
locked on frequency. When a new channel is selected a new 'N' code is applied
to the programmable divider. The VCO is no longer because if the resulting
phase difference in the phase detector, and it again shift; frequency to a

locked condition, in turn producting 37 MHz output signals corresponding to i



the new channel programmed by the 'N'..code. In summary it will be seen that
stable VCO frequency range will be produced, each specific frequency being
determined by the 'N'code selected by the Channe]l Selector Switch.

&

Main Board Assembly (PCMA0QO01S)

+ The Etyécal oscillator Q-10 is operating 10.695 MHz in the AM/FM/USB modes,
and 10.692 MHz in the LSB mode, controlled by the crystal, X-6. This signal
is #1: in the AM and FM modes of transmission, fed to the IC-3 to mixed with
the first TX local oscillator frequency and result in 27 MHz transmitter
frequencies, and #2: in the SSB modes of transmission, modulator through

the balanced modulator IC-4 with the audio output signal from the microphone
amplifier, IC-6. The resultant outpiut of the balanced modulator is a couble
sideband, suppressed carrier signal. The crystal filter XF, pass band is
restrdcted to 3.5 ‘kHz so that ft alld;s oﬁl& ond sidéband, to pass through
its output terminals, either USB or LSB mode, depending upon the Mode
Selector Switch selection. The exact frequency of_hhich was determined

by the Channel Selector Switch selection and the PLL circuitry, as previously
ouciined, the resultant frequency, therefore, that is fed to the RF amplifier
in IC-3, 1is the channel freauency on the channel selected [ channel 1

through 240 over 26.065 to 28.755 MHz ]. The 27 MHz RF amplifier output

is coupled to RF predriver tramsistors, Q-5, Q-6 through T-3, T-4. The
predrivers serve to isolate the oscillator and mixer stages from the output
amplifiers, and at the same time provide a certain amount of power gain.

Q-6 output is applied to the base input of Q-7, the RF driver stage and in turn
to the Q-8, the RF power output stage of ic transmitter. - These SCQges
amplify 27 MHz signal resulting in an oucﬁuc'of'l/4/715 W in thé AM mode,
2/7/10 W in the FM mode, and 2/8/12 W PEP [ peak envelope power ] in the
SSB/CW modes.
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Modulation Circuit

AM:

M

SSB:

/CW

ALC:

The microphone feeds voice audio through Q:29 to the power audio IC

IC-6, and finally to collector of Q-7 and final RF power amplifier Q-8
'through Q-30 thereby amplitude modulating the carrier in AM transmission.
In the FM mode, IC-6 output is fed to the anode of the variable capacitor
D-11 in IC-2 VCO circuit, varying its bias to change VCO signal phase
'componcnc, finally giving deviation to PLL output frequency. -

The IC-6 output is dirccgly fed to the balanced modulator IC~4, resulting
in suppressed carrier double side band, which is in turn sugplicd'to the
crystal filter to carrier removal.

An audio ALC ([ automatic level coantrol ] voltage derived from the audio
signal at Q-32 is fed to IC-6 to control the output of audio amplifier

to prevent overmodulation. The transceiver is also equipped with the

RF ALC circuit utilizing the RF output induged‘at cﬁq input of L=17 | in

the SSB mode only ]. The minus voltagé'dctectcd thrbugﬁ D-17 iS applied
to the DC'plus blas circuit [-pin No.7 of IC—Z; TX.mixer ] thus reducing
the gain of TX mixer as high level RF signal is observed L-17. This
circuit is disabled in AM or FM mode of transmission. The ALC circuit

[ both audio and RF ] accomplished very important functiom, not only
preventing overmodulation, but in the view of harmonic and spurious

suppression [ especially in the SSB transmit mode ].

Antenna Transmission Line

The lowpass filter between the antenna and collector of Q-8 serves to pass

the

27 MHz signals, atcanu;cing higher frequency signals. It also acts to

match the antenna impedance to the output impedance of the transmitter output

stage, this nominally being 50 Ohms.




Receiver

The RF signal, at frequency between 26.665 to 28.755 MHz, feed from the 1 o
antenna through L-18, 17, 16 and T-8 to the 27 Mﬁz RF amplifier Q-18.

THen the amplified output signal from Q-18 is coupled through T-9 to first
mixer Q-19 where it 1is beat with an injection signal from the VCO, IC-2.

' The frequency of the injection signal from IC-2 depends on the channel being
selected as a signal of the 37 MHz range is programmed by the Channel Selector.
The output of Q-19 1is therefore, 10.695 MHz in the AM/FM/USB modes, and _..:
10.69? MHz in the LSB mode, the first intermediate frequency and is the result
of the RF finput and mixing of IC-2 VCO singals. In case of the AMor FM .. ....,
reéeive mode, this 10.695 MHz first IF signal is then fed to the second

mixer. Also fed to the second mixer is the second loacl oscillator sigﬁal,
10.24 MHz, from Q-1. Mixing of these two signals result in a signal at a
fréquency of 455 kHz dm T=13. This 1s the second intermediate frequency. for
AM or FM mode of reception. In AM ‘mode, the ZSS kH; signal passes through

the ceramic bandpass filter CF, and fed to IF amplifier Q-24 and Q-25,

which include IF transformer T-14. The outht of Q-25 1is applicd to D-38,

AM diode detector, while in FM receiving mode, the 455 kHz signal amplified
only through Q-24 is led to FM demodulating IC, IC-5 through T-15.

Resultant demodulated audio 1s achieved from the IC pin #12 and.input £0 AT o
gain control VR, VR-1. In the SSB mode of reception, the signal obtained

as a result of the mixing of the RF input and IC-2 VCO signals, 10.695 MHz

in the USB mode, 10.692 MHz in the LSB mode, is not converted down to lower
intermediate frequency, but is passed through the crystal filter, XF, and fed
to the SSB IF amplifiers Q—il, lé and lS} which includes T-6 and T-7. The
signal at the secondary side of T-7 is fed to Q-16, the product SSB detector
and beat with the BFO [ beat frequency oscillator ] signal from the Q-10

and finally rectified to audib frequency signal.

The Audio signal output from detectors (for AM [D-38], FM [(IC-5], SSB [Q-161]),
is passed through the AF Gain Control VR-1, to the input of the audio
amplifier, IC-6. The audio output.is coupled to the internal speaker

through C-160, or to an external speaker through External Speaker.Jack, J-4 .

Squelch Circuit

Q-26, 27 and 28 are the squelch amplifier transistors. At low [ or no ]
signal levels Q-28 collector condﬁcts to ground and its output connected to
pin #6 of IC-6 results in no signal output from the audio amplifier. .
As the incoming RF signal increases it results in opening up the AF amplifier
and output is activated. The level at which Q-28 cuts off is determined by

setting of the Squelch Control, VR-2.
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Noise Blanker

The noises contained in the RF signal at the output of RF amplifier, Q-18,
is fed through C-122 to the base of Q-20. The amplified signal output of
Q-20°is rectified by diodes D-34 and 35. The resulting DC voltage turns

on Q-21 which in turn turns on Q-22. This causes the IF signal [ 10.695 Miz
-_or 10.692 MHz ] at T-11 and 12 to be conducted to ground through C-127 and
Q-22 during the presence of the noise impulses, blanking out the noise

from the audio output.

Clardifler (Fine)

The clafifier 1s operative only receive mode and changes the receive frequency
regardless of the transmitting frequency. Clarifier VR acts toithe plus

bias voltage of Q-3 (DC switch). Thus, Q-2 oscillating frequency is pulled
above' (Clarifier VR clockwise rOCatéd) or dd&ﬁ (Clarifier VR counterclockwise

rotated) its normal channel frequency.
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Alignment Procedure

1. Méasurement Condition

250
657

NOTE: Unless otherwise specified,

1) Reference Temperature

2) Reference Humidity

the room temperature of 5 - 35

45 =857
3) Power Supply
DC 13.8 V + 0.1 V.

2..Test Equipment

a) Audio Signal Generator 0sc
b) RF VTIVM VIVM
c) DC regulated Power Supply DC
d) Frequency Counter FC
e)'Synchroscope (or Oscillo- . CRT
scope)
f) RF Wattmeter 1
8) Standard Signal Generator SG
h) Speaker Dummy Load R
1) Circuic Tester T
j) Pulse Generator PG
k) Linear Detector LD

All test equipment should be prope

alignment may be conducted under

°C and the room humidity of

Sine wave, 10 Hz to 20 kHz
Probc.typc, 0.1 mV measurable

DC 4 A or higher, DC.0 - 20.V -

0 - 40 MHz, high input impedance

0 - 100 MHz, high input impedance
Thermo-coupled type, 50 Ohm, higher
than 15 W, 100 kHz - S0 Miz

1 kHz/400 Hz, 0 - 100 % mod. with FM
8 Ohm, 5 W

DC 20 kOhms/V, high input impedance
O ~5008H2, 0 - 1 W :

rly calibrated.
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