


OPERATING THEORY OF PLL FREQUENCY SYNTHESIZER 
FOR MODEL 19 PLUS

1. Fundamental Theory Of PLL Circuitry

The purpose of PLL (Phase Locked Loop) circuit is to generate 
multiple number programable frequencies from a signal reference 
frequency with quartz erystal accuracy.

A basie PLL circuit consists of reference oscillator, VCO, phase 
comparator and DC filter (Iow pass filter).

With the above circuit the VCO (Voltage Controlled Oscillator) 
frequency is effectively locked to the reference oscillator, and 
its accuracy is as good as the reference oscillator.

Since the CB radio's adjacent channel spacing is 10 kHz (or 
multiple of 5 kHz), our purpose should be to produce multiples 
of programable frequencies that are spaced apart by 10 kHz.

Therefore the basie PLL circuitry is expanded as follow:
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The most important part of VCO circuitry is a voltage controlled 
variable capacitor called varicap or varactor diode whose 
capacitance dépends on DC voltage applied to its cathode.

Controlling dc Voltage

Voltage Dependent 
0 Capacitor

◄ ------------Varactor Diode
T  0 ___________
___ DC Voltage

The varactor diode is responsible for setting VCO frequency, and 
once set it régulâtes the VCO frequency against the reference. 
The VCO frequencies are chosen in 16 to 17 MHz range as shown on 
table 1. To obtain transmit signal the VCO is mixed with 
10.24MHz. As an example for channel 1:
10.24 + 16.725 = 26.965MHz

For receiver mode the VCO is used as a first local oscillator. 
Example, channel 1:
26.965 - 16.27 = 10.695MHz

The above first IF of 10.695MHz is mixed again with 10.24MHz 
crystal oscillator frequency which serves as the second local 
oscillator.
10.695 - 10.24 = 0.455MHz

As can be seen above the VCO frequency shifts from 16.725 to 
16.27MHz when changed from transmit to receive for the same 
channel 1. The shift is accomplished by "read only memory" 
incorporated inside the PLL IC-202 between the selector switch 
and the VCO divider (programable). When transmit logie signal 
is applied to the IC-202 through pin 19, the programable divider 
will divide incoming VCO frequency by 3345 to produce 5kHz 
sampling signal. 16,725-J— 3345 = 5kHz

For the receiver mode the programable divider will automatically 
change to divide the VCO frequency by 3254.
16270 3254 = 5kHz

Note that the reference frequency of 5kHz is obtained by 
dividing the 10.24MHz by 2048 times. (5kHz reference is used 
instead of 10kHz for division convenience). See table 1 for 
transmit/receive mode VCO frequencies.
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3. Receiver Circuit

In the receiver mode of operation, Q203 transistor is turned 
off. Also bias voltage is applied to Q103 and a proper biasand 
AGC voltage is established to Q101, Q102, and Q103. Q101 is a
27MHz RF input amplifier and any excessive input signal is 
limited by diodes D101 and D102. The amplified 27MHz is mixed 
with VCO frequency selected by channel switch. For channel 1 
VCO is set at 16.27MHz. The resulting first IF is 26.965 - 
16.27 = 10.695MHz. Q102, is the first Converter, and the 
10.695MHz is sharply filtered by L103 and a ceramic filter CFl. 
The first IF is again mixed with a second local oscillator of 
10.24MHz. 10.695 - 10.24 « 0.455MHz. Q103 is the second 
Converter. Second IF is filtered by a razor sharp ceramic 
filter of CF2 coupled with L104. Q104 is a first 455kHz 
amplifier, with Q105 being the last amplifier. D103 is a 
detector diode which produces audio signal as well as a negative 
DC voltage for AGC action. The negative voltage also provides 
forward biasing to the cathode of ANL clipping diode of D106. 
The biasing voltage has a time constance determined by RI24 and 
C123. Therefore, any sharp negative going pulse from D103 will 
back bias D106 and be clipped.

4. Channel Up/Down Operation

The PLL (TX/RX) frequency, channel number display, channel 9 
select, and PA/СВ mode select functions are controlled by a 4 
bit microprocessor. The Controls for channel sélection are the 
Up and Down push buttons located on the front panel. Depending 
upon which button is pressed, instructions are given to the 
microprocessor to change the PLL frequency to the next channel. 
If the button is kept in the depressed position for
approximately 1.2 seconds the microprocessor will then scan 
through the channels at a rate of approximately 5 channels per 
second.

During channel sélection or scan function, 
inhibits the transmitter section of the 
undesired signais from being radiated.

the microprocessor 
unit, to prevent
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FREQUENCY CHART (Table 1)

CH
N 0

CHANNEL
FREQ(M Hz)

CRYSTAL VCO FREQ UEN CY  (M Hz)

o s e TX RX

1 26.965 10.24 16.725 16.27

2 26.975 99 16.735 16.28

3 26.985 99 16.745 16.29

4 27.005 99 16.765 16.31

5 27.015 99 16.775 16.32

6 27.025 99 16.785 16.33

7 27.035 99 16.795 16.34

8 27.055 99 16.815 16.36

9 27 .065 99 16.825 16.37

10 27.075 99 16.835 16.38

11 27.085 99 16.845 16.39

12 27 .105 >9 16.865 16.41

13 27.115 99 16.875 16.42

14 27.125 99 16.885 16.43

15 27.135 99 16.895 16.44

16 27.155 99 16.915 16.46

17 26.165 99 16.925 16.47

18 27.175 99 16.935 16.48

19 27.185 99 16.945 16.49

20 27.205 99 16.965 16.51

21 27.215 99 16.975 16.52

22 27.225 99 16.985 16.53

23 27.255 99 17.015 16.56

24 27.235 99 16.995 16.54

25 27.245 99 17.005 1.6.55

26 27.265 99 17.025 16.57

27 27.275 99 17.035 16.58

28 27.285 99 17.045 16.59

29 27.295 99 17.055 16.60

30 27.305 99 17.065 16.61

31 27.315 99 17.075 16.62

32 27.325 99 17.085 16.63

33 27.335 99 17.095 16.64

34 27.345 99 17.105 16.65

35 27.355 99 17.115 16.66

36 27.365 99 17.125 16.67

37 27.375 99 17.135 16.68

38 27 .385 99 17.145 16.69

39 27 .395 99 17.155 16.70

40 27.405 99 17.165 16.71
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3. Adjust L301, L302 r L303 and L304 for maximum amplitude of
the scope display.

4. Increase the power supply voltage to 13.8V, and then adjust 
L305 and L306 until the watt meter indicates 3.8W.

5. Measure the transmit power output at all channels, and make 
sure that the power output différence between any channels 
is less than 0.3W.

6. Measure the transmit frequency at all channels, and make 
sure that the frequency is within +/-800Hz from the assigned 
channel center frequencies.

c. Transmit Frequency Check

1. Set the radio into transmit mode with no modulation.

2. Connect the frequency counter to the antenna load or to the 
tab provided at the watt meter.

The frequency should be within +/-800HZ from each channel 
center frequency as tabulated in Table 1.

d. Modulation Sensitivity Alignment

1. Set the unit to transmit mode of operation. Feed 1kHz, 30mV 
signal to the microphone input circuit, and adjust RV501 so 
that 100% modulation is obtained.

2. To set the transceiver into transmit mode without a 
microphone, insert the plug, wired as shown below, into the 
MIC jack on the transceiver. When applying the audio 
modulation signal to the microphone input circuit, use the 
same plug.

(� ) (� )

A+B

0 ! Next, reduce the signal input level to 4.5mV, and make sure 
that the modulation is higher than 60%.
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INTEGRATED CIRCUIT

KIA 72I7A P TA73I0P LC7I3I LM64I6E

TL489C P  
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MC78L08CT
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TRANSISTORS

M PS94I8  
MPS 9623  
MPS963I
MPS 9681 
MPS 9634

M PS9426
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2SC23I4
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IN 4002  
IS 2473  
OA 90
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B ZX 83-C 5V 6
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MV2209
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Exploded View Part List
slo. Part-No. Description

1 800950 Escutcheon
2 813010 Lens(Front)
3 880880 Spring
4 823830 Knob (Slide SW)
5 830520 Front Pannel
6 823850 Knob (Control)
7 823860 Knob (Push)
8 401261B P.C.B. SW
9 4310921 Slide SW
10 401377C P.C.B. LED
11 2510640 LED Lamp
12 2520261 LED Display
13 892550 Rubber Holder (Bar LED Lamp)
14 4360069 Tack Switch
15 4215297 Socket
16 770800 Shield Plate
17 4506045 Resistor Variable (VR) W/Off On
18 4504173 Resistor Variable (VR)
19 701430 Main Body
20 51028MP Main PCB Ass'y
21 4207076 Jack Earphone
22 2040091 Transistor 2SC 2078 (D)
23 2220064 I.C
24 761260 Heat Sink (IC MTG)
25 4400105 Mica (For I.C KIA7217 AP)
26 760704 Heat Sink (IC MTG)
27 4410100 Bushing
28 4400040 Mica (For T.R 2SC 2078)
29 760430 Heat Sink (TR MTG)
30 504203 3P Plug Ass'y
31 730477 Holder (ANT MTG)
32 992440 Ant Receptacle (W/Nut Washer)
33 793100 Name Plate
34 670025 Rivet Blind
35 770830 Shield Plate
36 715540 Bottom Cover
37 900133 Feit
38 901767 Feit Strip BLK
39 4201030 Speaker
40 730015 Holder (Speaker)
41 720050 Bracket (Mic MTG)
42 715550 Upper Cover
43 720916 Bracket (Set MTG)
44 600051 Securing Screw
45 660138 Washer Rubber
46 624066 (+) Tapping Screw (R.H)
47 664411 Washer (Lock "B" Type) M4
48 625007 (+) Tapping Screw (T.H)
49 664518 Washer (Lock "B" Type) M5
50 611086 (+) Machine Screw (F.H) M2.6 x 4
51 623344 (+) Tapping Screw (B.H) 3 x 8-2S
52 633082 (+) Тар Tite Screw (B.H)
53 613332 (+) Machine Screw (B.H) М3 x 10

No. Part No.

54 621159
55 623256
56 623265
57 651024
58 662305
59 613305
60 2040167

Description

(+) Tapping Screw (B.H) 2.6 x 8-1S�
(+) Tapping Screw (B.H) 3 x 6-1S�
(+) Tapping Screw (B.H) 3 x 6-2S�

Nut
Washer (Spring)
(+) Machine Screw (B.H) М3 x 8�
Transistor 2SC 2314 (E)

19 PLUS -23-
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