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freguency composition
Channels:

Cperazin

Power Source:
Antenna [mpedonce:

Dimensions:

Weight:

Conversion System:

Sensitivity:

AM:

e

SSB:
Selectivity:

AM/FM:

SSB:
Clarifier Range:
Tune Range:
Audio Output:

3quelch Range:
Transmitter

RF Power output:

AM Modulation Level:
M Deviation:

5SB Ceneration:

Carricr Suppression:

Unwanted Sideband Suppression:

120 (R0 + 40)
AM, P, USB, LSB, CW.

iral Phase-Locked Loop Syntl

13.8 V DC (Negative or positive ground)

50 Chm (S0-239 receptacle)
Width; 195 mm

Height; 65 mm

Depth; 275 mm

3.75 kg

AM/FM: Dual conversion superheterodyne

cem  : Single conversion

0.7 wV at 10 dB S/N

0.5 uV at 20 dB S/N

0.2 uv at 10 dB S/N

6 kHz at 6 dB down

2 kHz at 6 db down

+ 4.5 kilz

+ 4.5 kHz minimum

3.5 W to 8 Ohm, 10 % THD
0.7 to 300 uV (all modes)

AM: 4 W/0.5 W

PM: 4 W/0.5 W

SSB: 12 W (PEP)

100 7%

L.5 kilz at 1,250 Hz aud 20
bDouble balanced modulator
lattice filter

40 dB down

60 dB down

Harmonic and Spurious Suppression: 60 dB down

with



Circuit description

The transceiver is a 120 channel CB radio which uses a Phase Locked
Leop [ PLL | system of frequency synthesization to produce the crystal
controlled channel 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-3) and a programmable

divider (IC-1).

PLL circuit

The voltage controllad oscillator [ VCO ] operates in the fraquency
range of 17.555 to 18.445 MHz in the AM/FM/USB modes and 17.552 to
18.442 iz in the LSB mode, and is used to produce two output signals:
#1, 37.660 to 39.000 Mz in the AM/FY/USB modes and 37.657 to 38.997
Miz in the LSB mode, #2, at 2.55 to 2.1l MHz. Reference frequency
oscillator Q-4 oscillates at 20.105, 20.330 or 20.555 MHz in accord-
ance with the Band Selector switch (1.5 kHz lower 1in LSB mode).

Its output is fed through the band-pass filter [ BPF ]. This signal
beats with the VCO free-running signal producing a 37.66 to 39.00 MHz
in the AM/FM/USB modes aund 37.657 to 38.997 MHz in the LSB mode,
which iz fed to the receiver first mixer [ Q-22 ] and also to IC-3
(on Main circuit board PTBM121), the transmitter mixer. The second
VCO output signal, at 2.55 to 2.11 MHz is fed to the programmable
divider in IC-1. Simultaneously the 10.24 MHz output of Q-3 [ through
the buffer Q-2 ] is applied to the programmable divider in IC-1 and
is divided down in 10 kHz steps. A channel is chosen by the Channel
Selector switch [ SW-1 b on PTSWO76 ], and a N-code signal is applied
to the terminals [ pin No.10 to 15 of IC-1 ] on the programmable
divider in IC-1, to preset the divider. The two signals, the crystal
oscillated signal [ 10.24 MHz ] from Q-2, and the signal from the VCO
via the lowpass filter [ LPF ] and buffer [ in the IC-1 ], are
compared in the phase detector of IC-1 and the phase detector

produces a DC output voltage derived from the phase difference i

1
the signals fed to it. This DC output is applied through an LPF
to the VCO, forming the phase loop. This DC voltage applied

to the VCO causes it to shift frequency untill its output sicnal

locks up with the count-down frequeacy provided from refercnce



oscillator Q-3 [ when two signals are in phase ] at which point

no DC output is produced in the phase detector, and the VCO

remains locked on frequancy. When a new chaanel is selected a new

'N' code is applied to the programmable divider. The VCO is no longer
lecked because of the resulting phase difference in the phase detector,
ard it again shifts frequency to a locked condition, in turn producing
37 Miz output signals corresponding to the new channel programmed

by the new 'N' code. In summary it will be seen that a stable VCO
frequency range will be produced, each specific frequency being

determined by the 'N'code selected by the Channel Selector switch.

Main board assembly (PTBM121)

The crystal escillator Q-11 is operating at 10.695 MHz in the AM/
FM/USB modes, and 10.692 iz in the LSB mode, coatrolled by the
crystal, X-3. This signal is #1; in the AM and FM modes of trans-
mission, fed to the IC-3 to mixed with the first Tx local oscillator
frequency and resultsin 27 MHz transmitter frequencies, and #2;

in the SSB mode of transmission, modulated through the balanced
modulator IC-4 with the audio output signal from the microphone
amplifier, IC-5. The resultant output of the balanced modulator
is a double sideband, suppressed carrier signal. The crystal filter
XF pass band is restricted to 3.5 kHz so that it allows only one
sideband to pass through its output terminals, either USB or LSB
mode, depending upon the Mode Selector switch selection. The exact
frequency of which was determined by the Channel Selector switch
selection and the PLL circuitry, as previously outlined, the
resultant frequency, therefore, that is fed to the RF amplifier

in IC-3, is the channel frequency on the channel selected [ channel
L through 120 over 26.965 to 28.305 MHz ]. The 27 MHz RF amplifier
output is coupled to RF predriver transistors, Q-7, Q-8 through
T-4, T-5. 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-8 output is applied to
the base input of Q-9, the RF driver stage and in turn to the Q-10,
the RF power output stage of the transmitter. These stages amplify
the 27 MHz signal resulting in an output of 4 Watts in the AM/FM

modes, and 12 Watts PEP [ peak envelope power ] in the SSB mode.



Modulation circuit

AM: The microphone feeds voice audio through Q-34 to the power audio
IC IC-5, and finally to collector of Q-9 and .final RF power
amplifier.Q-10 through Q-36 thereby amplitude modulating the
carrier in AM transmission.

FM: In the FM mode, IC-5 output is fed to the anode of the variable
capacitor D-4 in IC-2 VCO circuit, varying its bias to change
VCO signal phase component, finally giving deviation to PLL
output frequency.

SSB: The IC-5 output 1s directly fed to the balanced modulator IC-4,
resulting in suppressed carrier double side band, which is in
turn supplied to the crystal filter to carrier removal.

ALC: én audio ALC [ automatic level control ] voltage derived from
the audio signal at Q-35 is fed to IC-5 to control the output
cf audio amplifier to prevent overmodulation. The transceiver
is also equipped with the RF ALC circuit utilizing the RF output
induced at the input of L-13 [ in the SSB mode only ]. The minus
voltage detected through D-10 is applied to the DC plus bias
circuit [ pin No.7 of IC-3, TX mixer ] thus reducing the gain
of the TX mixer as high level RF signal is observed at L-13.
This circuit is disabled in the AM or FM mode of transmission.
The ALC circuit [ both audio and RF ] accomplishes very important
function, 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 collecter of Q-10
serves to pass the 27 MHz signals, attenuating 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.



The SWR circuit (of this unit) employs a "Bridge" circuit which
is suited for SWR measurereat. D-502, C-502 detect forward wave
A -

alse 2-301, C-501 detect rallectiv: in the transmission

Recaiwv

r circuit

The RF ::é;al, at a frequency between 25.965 to 28.305 MHz, feeds
from the amtenna cthrough L-1%, 13, 12 and I-7 to the 27 YHz RF
amplifier Q-20. Then the amplified output signal from Q-20 is
coupled through T-10.to first mixer Q-22 where it beatswith

an injection signal from IC-2 depends on the chamnel being selected,
as a signal of the 37 iz range is programmed by the Channel Selector.
fora, 10.695 Miz ia the AM/FM/USB mcdes,

and 10.692 4z in the LSB mode, the first intermediate frequency

The output of Q-22 is ther

and is the result of the RF input and mixing of IC-2 VCO signals.

In case of the AM or FM receive mode, this 10.695 MHz first IF signal
is then fed to the second mixer, balanced D-23 and D-24. Also fed

to the second mixer is the second local oscillator signal, 10.24 MHz,
from Q-3. Mixing of these two signals results in a signal at

a frequency of 455 kHz in T-14. This is the second intermediate
frequency for AM or FM mode of reception. In AM mode, the 455 kHz
signal passes through the ceramic bandpass filter CF, and is fed to

IF amplifiers Q-27, 28 and 29, which include détector, while in FM
receiving mode, the 455 kHz signal amplified only through demodulated
audio is achieved from the IC pin #12 and input to AF 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, and 10.692 MHz in the LSB mode, is not converted down to lower
intermediate frequency, but is passed through the crystal filcer,XF
and fed to the SSB IF amplifiers, A-14, 16 and 17 which includes T-7,
and 8. The signal at the secondary side of T-8 is fed to Q-19, the
product SSB detector and beatswith the BFO [ beat frequency escilliator

signal from the Q-11 and finally rectified tc audio frequency sipnal.

1

The audio signal output from detectors (for AM [D-25], FM [1C-6], a=d 5

[Q-191), is passed through the AF Gain Control, VR-1, to the input

=5 =




of the audio amplifier, Q-34. The audio output is coupled to the

terminal speaker through or to an external speaker through External

7

peaker Jack, J-3.

Squelch circuit

Q-31, 32 and 33 are the squelch amplifier transistors. At low

(or no) signal levels Q-33 collector conducts to ground and

its output connected of pin No.7 of IC-5 results in no signal

out 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-33 cuts,off is determined by setting of the
Squelch Control, VR-2.

The Clarifier is operative only in receive mode and changes the receiving
frequency regardless cf the transmitting frequency. VR-4 acts to

vary the plus bias voltage of D-1 (on circuit board PT0S012).

Thus, Q-1 oscillating frequency is pulled above (VR-4 clockwise

rotated) or down (VR-4 counterclockwise rotated) its normal channel

frequency. D-1 is fixed bias when the unit is transmitting.

Noise blanker circuit

The noise contained in the RF signal at the output of RF amplifier,
Q-20, is fed through C-117 to the base of Q-23. The amplified
signal output of Q-23 is rectified by diodes D-21 and 22. The
resulting DC voltage turns on Q-24 [ FET ] which in turn turns on
Q-25 and 26. This causes the IF signal [ 10.695 or 10.692 MHz ]

at T-12 to be connected to ground through C-125 and Q-26 during

the presence of the noise impulses, blanking out the noise from

the audio output.



Alignment Procedure
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Measurement condition.

temperature

erence humidity
: Unless otherwise specifie
the room temperature of 5
- 80 %.

Power supply

DC 13.8 V + 1 %, unless otherwise

Test equipment.

Audio Signal Generator osc
Audio Level lMeter w
DC Ampare Meter A
Regulated Power Supply B
Frequency Counter FC
RF VIVM VTV
Oscilloscope CRT
RF Wattmeter W

Standard Signal Generator SG

Speaker Dummy Load

Circuit Tester

25
65
d,

%es
%.
alignment may be performed

35 °C and the room humidity

specified.

Sine wave, 10 Hz - 20 kHz.

1 oV measurable.

DC 3 A.

DC 0 - 20 V, 3 A or higher.

0 - 40 MHz, high input impedance.
Probe type.

30 MHz, high input impedance.
Thermo-couple type, 50 Ohms, 15 W.
100 kHz - 50 MHz, -10 - 100 dB,

50 Ohms unbalanced.

8 Onms, 5 W.

DC 20 kOhms/V, High input ippedance
type ( 20 kOhms/V or higher).

All test equipment should be properly calibrated.



3. Transmitter aligament.
3.1 Test set-up.

Connect test equiprent to the unit as shown:

Frequency RF
T Audio SG 1 Counter VTVM
1 Audio
| 500 Hz [TTT 1
L (for §83) 1 *

TEST UNIT —
MIC ANT

Jack Connectpr
. Oscillo-
AUDIO 13.8 v 0C | scope
LEVEL
YETER

slug

9 MIC IN

Transmit mode.

3.2 PLL adjustment.
1) Connect frequency counter to TP-2 (or IC-1 #3) through
1,000 pF capacitor.
2

<

Adjust CT-1 for 10.240 MHz. Tolerance within + 50 Hz is

acceptable.

3.3 Off-set frequency adjustment.
1) Comnect frequecy counter to TP-3, with maximum level ranpe.
2) Set the Mode Selector to USB.
3) Set the Band.Selector to Low.
4) Adjust CT-1 for 20.105 MHz + 40 Hz (on pyosai2) -
5) Set the Band Selector to Mid.
6) Adjust CT-2 for 20.330 MHz + 40 Hz (on prosol2) .




?7) Set the Band Selector to Li.

(ea PrOSUL2) .

channel salector to 60.

pe ampli (on Proso12).

12) Connect frequency counter to TP

st CT-4 (on main circuit board PIBMIZL) for 10.695 MHz + 50 Hz

3.4 LSB off-set froquency adjustment.
1) Set the Mode Selector to LSB, the Band Selector to Low.
2)
3

4) Connect frequency counter to

juency counter to

for 20.1035 Hz

5) Adjust CT-5 for 10.692 Miz + 50 Hz

(* Located on PTOS012)

3.5 VCO acjustment.
1) Set the Band Selector to Low, and the Channel Selector to 1.
2) Connect digital voltmeter tetween TP-1 and ground.

3) Adjust core cf VCO-unit-block to 4.2 V + 0.1 V.

3.6 RF power amplifier adjustment.
1) Set the Band Selector to Low and the Channel Selector to 1.
2) Set the Mode switch to USB.
3) Feed 2,400 Ez 10 =V audio to the unit (use dummy microphone

plug prewired).

4) Adjust T-3 and T-5 for maxin scope display.

5) Set the Band Selector to Hi and the Channel Selector to 40.

5t T-2 and T-4 for maximum scope display.

3.7 Carrier leakage adiustment.

1) Set the Band Selector to Mid and the Channel Selector to 60.

Feed 2,400 Hz 10 mV audio to the unit.

3) Adjust T-6, L-12, L-13 and L-14 for maximum output on RY
wattmeter.

4) Remove test audio.

5) Adjust RV-5 and RV-6 for minimum leakage on scope.



3.8
L

2

-

3

<

3.9
L
2)
3
4)

=

Two-Tone adjustment.

Feed 500 Hz and 2,400 Ez audio tones to the microphone

input circuit at the same time. Use two audio signal generator
sets with zttenuators.

Adjust both test audio levels by means of attenuators on the
generators so that the scope presents wave figure like shown
'A' as below.

Adjust RV-12 to obtain 12 W PEP power output.

C. Excessive modulation — Adjust 0. Final transistor incorrectly
RV12 counterclockwise. biased — AdjustRV2.

E. Undermodulation — Adjust F. Similar to A but showing hum —
RVi2 clockwise. Check for proper testing condition

7 = IAAAAA

W/ NN

A A\

AM RF adjustrent.

Set the Mode Selector to AM.
Select the Band Selector to Mid.
Select the Channel Selector to 60.

Adjust RV-14 for 4 W RF power output.



3.11 FM modulation adjustment.
1) Sct the Mode Selector to FM.
2) Feed 2,400 iz 10 uV audio to meodulation circuit. Use dunmy

microphone rplug.

3.12 RF power meter adjustment.

Set the unit to AM.

[R—

Comparing the external RF power the built-in meter,

RV-3 for equal indication on the power meter.

3.13 SWR meter circuit adjustment.
1) Set the unit to AM.
2) Select S-RF/CAL/SWR switch to CAL cosition.
3) Connect non-inductive resistor 100 Chms to the ANT terminal.
4) Adjust RV-2' so that the meter pointer indicates exact "SET"
mark on the meter scale.

Place the S-RF/CAL/SWR ir the SWR position.

v

o
-

Adjust RV-501 so that the meter pointer indicates "2'" on the

SWR meter scale.



4.

Receiver alignment.

4.1 Test set-up.
Connect test equipment to the unit as shown:
Sienal Tested AF .
& narator tnit 8 Ohm VTV Seope
13.8 v ,DC
Durmy microphone plug
@y
eceive mode

2 ®
4.2 AGC adjustment.

1) Connect digital voltmeter to circuit board PTBM12l terminal
#14 (Q-20, Q-22 AGC input) and chassis ground.

2) Set the Band Selector to Mid, and the Channel Selector
to 60.

3) Rotate the RF Gain controller fully clockwise.

4) Adjust RV-9 for 2 V.

4.3 AM receiver sensitivity.

1) Set signal generator to 27.655 MHz with 1 kHz 30 % modulation.

2) Set the Band Selector to Mid and the Channel Selector to 60.

3) Set the Mode Selector to AM.

4) Adjust T-9, T-10, T-11, T-12, T-13, T-14 and T-15 for maximum
audio output from speaker output terminals (across dummy load).
NOTE: Keep generator output level as low as possible to avoid

AGC action.
5) After ccmpletion above, rotate T-9 to decrease the audio by 2 db.



4.4 Squelch adjustment.

ode Selector to AM.

input signal of

and rotate squelch

11y clockwse pesition.

3) adjust RV-10 so that the audio app2ars on scope.

1) Set the M3da2 Selsctor to AM.

2) Select the Band 3elector to id, and the Channel Selector

3) Set signal generator to provide 100 microvelt (40 dB) output.
4) Adjust RV-7 so that S-me:ar irndicates '9'.

53) Sec the Mode Selector to SS3.

6) Adjust RV-8 so that S-meter indicates '9'.

- 13 -



B3lock diagram o2 PLL Circuit

—— Cureyr 37660-33000
[

i1 20.555 nnx

i e § € 0= M0 20.330MHZ
L o-{l-L0 20.195MHz

Q20 ,—]l"k' Q4 Q16/17 Qi9
nr-—{q; AP & . —lssse 17}——{“5 F }’——-u:s

Receiver
{48 52 9 i
crRzuIT 12635
1ReY 37660 S an
| 33.000 0 osc

MHz

xF

Transmitter

CrRCWIT




Channel VCO output frequency PLL input
Channel | frequency (Mlz) frequency
(\Mliz) AM/FM/USB | LSB (Milz)
d: Off-set frequency = 20.105 Miiz

37 37.657
37 37.667
a7 37.677
37. 37.697
37 37.707
3

3

37.

3

3

37.800 37797
37.810 37.807
37.820 37.817
37.830 37.827
37.850 37.847
37.860 37.857
37.870 37.867
37.880 37.877
37.900 37.897
37910 37.907
37.920 37917
37.930 37.947
37.930 37927
37.940 37937
37.950 37957
37970 37.967
37.980 31977
37.990 37.987
33.000 37.997
38.010 3%.007
38.020 38017
38.030 38.027
38.040 338.037
38.050 38.047
38.060 38.057
38.070 38.067
35.0%0 38.077
38000 38.087
38.100 38.097

PR N N N N N P VR P P
ARXVO—URELOROS —WAG

213 P3P 110 1313 13 13 3 10 P 10 1D 10 1o

)

2.35

18

LoEnaS
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Channel veo e frequency
"ne

Channel | {requency
(MHz) AMFMUSB | LSB

Mid band: Offset fre 20.330 Milz

38.107
38117
38.127
38.147
38.157
38.167

27.415
27.425
2743

1

2
43
44 27455
45

6

38.177

NN

[N NN
ALV TURLa® S
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Chaanel

t

«
B

VZO

AMEMUSS | 158

PLL input

20.355 Mz

38.560
338.570
38.580
38.600
38.610
38.620

L2 Lo L W L L)L W W
@ W @® % nm

33.557
38.567
38.377

‘ 38.597
33.607

1 38.617
38.¢

|

|

1

|

|

\

I

LW W L L L W L L)L L
B DDR®mBE DD N D

ww
@® &

WW LW W
& o @ G

LWL LWL L
B o G o ®

w

38.
38.
38.9

38.95
38.
38.
38.

38.997

R R N O SN T S S S I SO I R Sl R RN O IR I R N O O S O O R I I I Y
¥ P v w
=

[N
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The original source was sadly very low resolution

Schematic CONCORDE |l
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The original source was sadly very low resolution
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The original source was sadly very low resolution
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