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MATNTENANCE AND
ADJUSTMENT

The Multimode-I1 is specifically
designed for the environment
encountered in mobile use.

The use of fully solid-state circuityy
and its rugged style result in high
reliability. Should a failure occur,
however, replace parts only with
identical parts. Do not substitute.
(Refer to schematic diagram and

part list.) 1If the performance
degcribed in the owner's manual

is not obtained, review Fhe installation
section te ensure that the proper
procedures were folliowed. If a
problem still exits, refer to the
Adjustment procedures in following
pages.
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CircurT DESCRIPTION

The wansceiver is a 120 channel CB radio which uses a phase locked lcop [PLL] system of {requency
synthesization to produce the crystal controlled channel and IF signals used in.operation of the
wansmittar and receiver ssctions of the unit, The basic PLL system is comorised of 3 free-running
voitage controtied oscitlgror {part of 1C2), a phase detector, a referance crystal osciilator Q23 and a
programmable divider [1C17), as seen in diagram below.

PLL Theory (PTOSDGE Circuit Board)
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The voltage controlled oscillator [VCC] operates in the frequency range of 175550 to 18.4450 Mitz
in the AM/FM/USB mode and 17,5535 to 18.4435 MMz in the LS8 mode, and is used to produce two
output signals: +#1; 37.660 to 39.000 MHz in the AM/FM/USB made and 37.657 to 38.897 MMz in
the LS8 mode, #2; at 2.55 to 2.11 MHz. Reference frequency osciflator Q4 oscillates at 10.0525,
10185, or 10.2775 MHz in accordance with the Band Selector switch {1.5 kkz lower when LSS
mode}. Its output is fed through the band-pass filter [BPF )/doubler resulting in an cutput signal,
20,105, 20.33, or 20.555 MMz in accordance with the band selected (3 kHz fower when LSB made).
This signal beats with the VCO freerunning signal praducing a 37.66 to 39.0 MHz in the AM, FM/
USB mode and 37.857 to 38.997 MHz in the LS moede, which is fed to the receiver first mixer
[Q22) and also to 1C3 (on main circuit board PTBMOSS), the transmitter mixer. The second VCO
output signal, at 2.556 to 2.11 MHz is fed to the programmable divider in IC1. Simultaneously the
10.24 MHz output of Q3 [through the buffer Q2] is applied to the programmable divider in IG1 and
is divided down in 10 kMz steps. As a channel is chosen oy the Channel Selector switch [SW-1 on
PTS-WQ76}, and N code signat is applied to the terminals [pin Na. 9 t0 15 of iCt] on the program-
mable divider in 1C1, to preset the divider. The two signals, the crystal oscillated signal (10.24 MHz]
from O3, and the signat from the VCO via the lowpass filter [LPF]and buffer [in the iC1 |, are com-
pared in the phase detector of IC1 and the phase detector produces a DC output voltage derived




from the phate difference in the signals fed to it. Thas DC outnut is applied tivough an LPF 1o the
VOO, forming the phase loca. This OC voitage appiied to the VCO causes 1t to shift frecuency unui
S outnul signal focks up weth the countdown frequency provided from reference oscitiartaor Q3
{w'nen o signais are in phase | at which point no OC cutput s procuced in the phase detector, and
th VCO remains jocked on freauency, When a new channet 1s seiected a nawy A/ code is apolied to the
programmabie cevider. The VCO s no longer lockeo because of the resulting phase difference in the
phase deractor, and U suan stufts frecuency to g locked condition, in turn oroducing 37 NMHz
CUTDUL 3GNAIS COMresnonuing to the new channel programmed by tne new N code. |n summary it vl
92 segn that a stabie VCO frequency range wiil be produced, each specific frequency being deter-
mined by the N code selected by the Channel Salector switch,

wlain Soard Assembly (PTENMOSS]

The crystal oscitiator Q12 is operating at 10.695 MHz in the AM/FM/USS mode, and 10.692 MHz
in the LSB moae, controlied by the crystai, X3. This signal is =1:in the AM and £ maodes of trans-
mission, fed to the 1C3 to be mixee with the first TX local asciliator frequency and resuit in 27 MHz
transmitier frequencies, and =2 in the SSE modes of transmission, modulated through the balanced
modulator 1C4 with the audio outpul signal from the microphone amphifier, 1C5, The resuitant
output of the balanced madulator is 2 double sideband, suppressed carrier signal. The crystal filter,
XF. pass band is restricted to 2.5 kHz o that it allows anly one sideband 1o pass through its output
terminais, either USB or LSB mode, depending upon the Mode Seiector switch selection. The exact
frequency of which was determined by the Channel Setector switch selection and the PLL circuitry,
as previcusiy outlined, the resultant frequency, therefore, that is fed to the R¥ amplifier in 1C3, is the
channel frequency on the channel seiected [channei 1 through 120 over 26.965 to 28.305 MHz |,
The 27 MHz RF ampiifier output is coupied to RF predriver transistors, 7, 8, through T4, 5. The
precdrivers serve 10 isoiate the oscillator and mixer stages from the output amplifiers, and at the same
time provide a certain amount of power gain. Q8 output is applied to the base input of 09, the RF
driver stage and in turn to the Q10, the RF power autpus stage of the transmitter. These stages ampli-
fy the 27 MHz RF signal resulting in an output at L13 of & watts in the AM, 6 watts in FM mode
and 18 watts PEP [peal envelope power] in the SSB mode.
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Modutation Circuir

AM: The microphone feeds voice audio through Q701 on PTSWO72 to the power audio |C {C5, and
finally to collectors of Q9 and final RF power amplifier Q10 through T16, thereby amplitude mody-
lating the carrier in AM transmission,

FM: in the ¥M mode, 1C5 output is fed to the anode of the FM modulating variable capacitor DS
{also involved for “Tune’ control} in circuit board assembly PTOS008, varying its bias to change
parallet capacitance to X2, X3, or X4, finaily giving deviation to PLL output frequency,

558: The IC5 output is directly fed to the balanced modulator 1C4, resuiting in suppressed carrier
double side band, which is in turn supplied to the crystai filter to carrier removal.

ALC: An audio ALC [automatic level control} voltage derived from the audio signal at 035 is fad
to 1C5 to control the output of audio amplifier 10 prevent overmoduiation. In the AM or FM
transmission, the cutput of Q35 s led to Q37 and is used to control the cutput of T16, whereas in
the 538 transmit mede, the output of Q35 is fed to Q38 and is connected to the primary side of T16.
This being due to the fact that the output of IC5 [modulation signal] is fed {to modulate the RF
signal] from the secondary side of T16 in the AM or FM mode, and from the primary side of T16 in
the SSB mode of transmission.

The transceiver is also equipped with the RF ALC circuis utitizing the RF output induced at the
input of L12 [in the SS8 mode only]. The minus voitage detected through D8 is applied to the DC




plus bias cireuit [pin numper 7 of 1C3, TX mixer| thus reducing the gain of the TX mixer as hign ievel
RF sigrai is observed at L12. This circuit is disabled in the AM or FM mode of transmission. In
summary, the ALC circuit [both audio and RF| accomplishes very important function, not only
preventing overmodulation, but in the view of harmonic and spuirous suppression [especiaily in the
SS8 transmit mode |.

Antenna Transmission Line

The lowpass fiiter between the antenna and collector of Q10 serves to pass the 27 MHz signais,
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 Ohm.

Receiver

The RF signal, at a frequency between 26.965 to 28.305 MHz, feeds from the antenna through L13,
12, 11, and T7 to the 27 MHz RF amplifier Q20. Then' the amplified output signal from Q20 is
coupled through T9 to first mixer Q22 where it is beat with an injection signal from the VCO, IC2,
through the VCO buffer Q2.

The frequency of the injection signal from 1C2 depends on the channel being selected, as a signal
of the 37 MHz range is programmed by the Channel Selector. The-output of Q22 is therefore, 10.695
MHz in the AM/FM/USB modes, and 10.692 MHz in the LSB mode, the first intermediate frequency
and is the resuit of the RF input and mixing of IC2 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 D22 and D23. Also fed to the second mixer is the second lccal oscillator signal,
10.24 MHz, from Q3. Mixing of these two signals result in a signal at a frequency of 455 kHz in T14.
This is the second intermediate frequency for AM or FM mode of reception. In AM mode, the 455
kHz signai passes through the ceramic bandpass filter CF, and fed to.|F amplifiers Q27, 28, and 29,
which include |F transformer T15. The output of Q29 is applied to D25, the AM diode detector,
while in FM receiving mode, the 455 kHz signal amplified only through Q27 is led to FM demcdulat-
ing IC, IC3 on the PTOS006 through T4, Resultant demodulated audio is acheived from the IC pin
=12 and input to AF gain control VR, VR1. In the SSB mode of reception, the signal obtained as a
result of the mixing of the RF input and 1C2 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 filter, XF, and fed to the SSB IF amplifiers, Q14, 16, and 17, which includes T1 1, and 12.
The signal at the secondary side of T12 is fed to Q19, the product SSB detector and beat with the
BFO [beat frequency osciilator] signal from the Q12 and finally rectified to audio frequency signal.
The audio signal output from detectors (for AM [D25], FM [IC2], and SSB8 [Q19]), is passed through
the AF Gain Control, VR1, to the input of the audio amplifier, IC5. The audio output is transformer-
coupled to the internal speaker, or to an external speaker through External Speaker jack, J3.
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Squelch

Q32, 33, and 34 are the squelch amplifier transistors. At low [or no| signal levels Q34 collector con-
ducts to ground and its output connected to pin number 6 of 1C5 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 point at which Q34 cuts off is determined by setting of the Squelch Control,
VR2.



Moilse Blanker Circuit

Noises contained in the output from (-20

pass C~112 and fed to Q-23, noise amplifier.
The noises are rectified by D-20 and D-21 to
tum on G~24 {FET) which in turn turns on
Q-25 and (~26. This causes the 1T signal
(10.695 and 10.692 MHz) at T-10 to short

eut to ground through C~21 and ¢-26, during
the presence of the nedse impulses, virtually
blanking cut the noises from the audio output.
{(The period during which the receiver is
silenced is of guch sheort duration of 10
microsecond or less that there is wvirtually
no audible effect on the output.)

'"Tune' Circuit

channel operation by shifting both the
transmit and receive frequencies 4.5 kHz
above or below the assigned chammel frequency.
The active elements of this circuit are the
variable-capacitance diodes D-4, D-~5 and
VR-2 {front panel). The capacitance of both
diodes will wvary in accordance with the bias
level determined by VR-2 adjustment, thus
increasing or decreasing the parallel
capacitance to R-14 at Q-4 emitter through
C~-23, and the external capacitance to X%-1,
¥-2 or ¥-3 (D-5) simulcaneocusly.

Clarifier Circuit

The clarifier control operates ¢gnly in the
receive mode to change the receive frequency
regardless of the transmitting frequency
{(though the transmitting frequency is affected
by the Tune contrel). Another VR portion of
the deuble VR pair VR-2 acts to vary the plus
bias voltage of D-301 on the "Clarifier unit
circuit board’, in the same manner as of
the tune cirvcuit. Thus, the frequency Q-4
ovscillates will be pulled above (VR-2 rotated
clockwise), or down {(rotated counterclockwise)
its normal frequency. D-301 is fixed biased
when the unit is transmitting.
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ADJUSTMENT PROCEDURES

Test Equipment

The following test equipment are required
for servicing:

:_ A frequency counter operable in the
equired frequency range.

3 A HF signal generator operable over
50 kHz to 60 Miz.

4 An oscilloscope.

5 An FM deviation meter.

1 A 30 ohm resistive antenna load, 20 W.
2
r
3

E: A digital voltmeter.
7 An 8 ohm 5 W resistive speaker load..
8

Two audic signal generaters, 10 Hz to

9  An RF volimeter.

10 A circuit tester, input impedance 20 kohw/V.
11 A regulated dc power supply.

12 Dummy microphone plugs, receive and transmit
mode, wired as shown.

Transmitter Alignment

Connect test equipment to the unit as shown:
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PLL Aldignment (PTOS006)

1 Connect frequency counter to TP-1 (or IC-1 pin
# 3), through 1,000 pF capacitor.

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

B




O0ff-set frequency alignment (PT0S006 unless

otherwise noted)

Fer adjusting freguency of
clarifier circults most be
L Connect frequency counter to

maximum range.

Set the Mode selector to USB.
Set the Band selector LO.
Adjust CT-2 for 20,105 MHz -+
Set the Band selector to MID.
Adjust CT-3 for 20.330 MHz +
Set the Band selector to HI.
Adjust CT-4 for 20.555 Miz +
9 Set the Band selector to MLD,
channel seslector to 60,

10  Connect scope to TP-4.

1l Adjust T-1 for maximum scope
12 Connect frequency counter to
13 Adjust CT-5 (PTBMO59} for 10.

IR AP T

LSB Offwset alipgnment

1l Set the Mode selector to LSB,
Band selector to LO.

2 Connect frequency counter to
006) .

adjust CT-3 (PTOSC06} for 20.
Comnect frequency counter to
Adjust CT-4 for 10.692 MHz +

Pl e

VCO alignment

1l Set the Band selector to LO,
Channel selector to 1.
Comnect digital wvoltmeter to

2
3 Adjust core of VCO-unit-case
4

AX-1, Xw2, X~3 the tune and
in off position
P-4, set o

40 Hez.
40 Hz.
40 Hz.

the

aﬁplitude.
TP-5 (PTBM0OS59).
695 MHz + 50 Hz.

the
TP-4 {PTOS
1035 MHz + 40 Bz,

TP-5 (PTBMO59).
50 Hz.

and the

TP-2 (4).
to 3.6 V+ 0.1V,

Set the channel selector to 41, and the

Band selector to MID.

5 Adjust RV-1 for 3.7 V + 0.1 V.

Band selector to HI (81 channel) ,

6 Set the channel selecter to 1, and the

7 Adjust VR=2 for 3.8 V + 0.1 V.

RF power amplifier alignment

1 Set the Band selector te LO and the

channel selector to 1.
2 Set the Mode switch to USB.

3 TFeed 2,400 Hz 10 mV audio to
dummy microphone plug prewired).

unit (use



4 Adjust T-3 (PT0S006) and T-5 (PTBMO58)

for maximum scope display,

2 Set the Band selector to HI, and the
Channel selector to 40 (channel 120). _
6 Adjust T-2 (PT0S006) and T-4 (PTBMO58) for’

maximum scope display.

Carrier Leakage Alignment (PTBM059)

1 Set the channel selector to 60, the

band selector to MID.

2 Feed 2,400 Hz 10 wmV audio to unit.

3 Adjust T-6, 1-11, L-12,

and L-13 for

maximum output on RF wartmeter.

4 Remove test audio.

5 Adjust RV-4 and RV-5 for minimum leakage

on scope.

Two-tone alignment

1 TFeed 500 Hz and 2,400 Hz audioc tones to
the microphone input circuit at the same
time. Use two audio signal generator sets

with attenuators.

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

‘A" in the diagrams below.

A, Properly adjusted transmitter.

B. Unequal tones — Adjust generator
outputs to balance.

/\/\/\/ Al
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C. Excessive modulation — Adjust
RV11 counterclockwise.

. Final transister incorrectly
biased — Adjust RV 1,

WUWHF.




E. Undermodulation — Adjust F. Similar to A but showing hum —
RV11 clockwise. Check for proper testing condition.

3 Adjust RV~11 te obtain 18 W PEP power ocutput,

AM RF power alignment

1 Set the Mode selector to AM.
2 Select the channel 60 (MID band).
3 Adjust RV-8 for 5 W RF power cutput.

AM modulation alignment

1 Apply 2,400 Hz 7 mV audio to the

unit microphone input.

2 Adjust RV-12 for modulation depth 80 %,
3 Increase audio level to 70 mV.

4 Check modulation depth is now 90 7%.

M modulation alignment

1 Set the Mode switch to M.

g_ Apply 2,400 Hz 10 mV audio to modulation
circuit. Use dummy microphene plug.

3 Connect deviation meter to antenna output
on the unit.

ﬁ. Ad]ust RV--3 (PTOS006) to obtain 1.5 kHz
daviation.

RF power meter alipnment

1 Set the unit to AM.

2 Comparing the external RF power and the built-
in meter, adjust RV-3 {(PTBMO59) for equal
indication on the power meters,
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Transmitter Alienment

Comnect test equipment to unit as shown:
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Receive Mode

AGC

L Connect digital voltmeter to circuit board
PTBMO59 terminal # 15 (Q-20, Q-22 AGC input) and
chassis ground.

2 Set the transceiver to channel 60 (MID band).
3 Set D¥/Local switch to DX.

4 Adjust RV~8 for 2 V.,

AM receiver sensitivity

1l Set signal generator to 27.655 MHz with

1 kHz 3¢ % modulation.

2 Set channel selector to channel 60 (MID:
band) .

3 Set mode selector to AM.

Adjust T-7, T-8, T-9, T-10, T-13, T-~1l4 andg
T~15 for maximum audio output from speaker
output terminals {(across dummy speaker load).
Note. Keep generator output level as low as
pOSS possible to avoid AGC action. E

2 After completing above, rotate T~7 to decrease
‘the audio by 2 dRB,

HECS

Squelch

1l  Set mode selector to AM.
2 Set signal generator to provide RF input signal
of 300 microvolt 1 kHz 30 Z modulated, and rotate

squelch control to the fully clockwise position.
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S-meter

1l Set mode selector to AM.

2 Select channel 60 (MID band).

3 Ser signal generator to provide 100 microvolt

40 dB)Y output.
Adjust RV-7 so that S-meter indicates $-9.

foe o~




