MODEL: EVOLUTION
THEORY OF OPERATION

SEMICONDUCTORS AND FUNCTION

IC COMPLEMENT 

	REF.NO
	TYPE
	MANUFACTURER
	FUNCTION

	IC901
IC902
IC5
IC7

IC10

IC3

IC8

IC9

IC11

IC14
	74HC164

74HC164
KIA4558F
CAT24C04WI

XN31202

S3C8419

78L05

78L08

MC3361

TDA2003V
	NXP
NXP
KEC
CATALYST

THOSHIBA

SAM SUNG

KEC

KEC

NXP

ST
	LED SEGMENT DRIVER.

LED SEGMENT DRIVER
MIC AMP

EEPROM

PLL

MICROPROCESSOR

5V REGULATOR

8V REGULATOR

IF IC

AUDIO POWER AMP


1.2 TRANSISTOR COMPLEMENT
	REF.NO
	TYPE
	MANUFACTURER
	FUNCTION

	Q901
Q902

Q903

Q904

Q905

Q906

Q907

Q908

Q13
Q52

Q20

Q23

Q45

Q46

Q16

Q38

Q36

Q17

Q32

Q9

Q12

Q14

Q18

Q26

Q40

Q41-42
Q43

Q44

Q100

Q19

Q35

Q47

Q48

Q1

Q5

Q29

Q30

Q33

Q37

Q39

Q8

Q27
Q34

Q4
	KRA105
KRA105

KTC3876
KTC3876

KTC3876
KRA101S

KRC102S

KRC102S

KTA1040D
STP601D

KRA105

KRC102S

KRC102S

KRC102S

KRC105S

2SC3356

KRC112S

KTA1504Y

KTA1505

KTC3875Y

KTC3875Y

KTC3875Y

KTC3875Y

KTC3875Y

KTC3875Y

KTC3875Y

KTC3875Y

KTC3875Y

KTC3875Y

KTC3876
KTC3876

KTC3876

KTC3876

KTC3880S

KTC3880S

KTC3880S

KTC3880S

KTC3880S

KTC3880S

KTC3880S

2SC2314(F)

KTB1366Y

KTB1366Y

2SC2078
	KEC
KEC

KEC

KEC

KEC

KEC

KEC

KEC

KEC

ST

KEC

KEC

KEC

KEC

KEC

NEC
KEC

KEC

KEC

KEC

KEC

KEC

KEC

KEC

KEC

KEC

KEC

KEC

KEC

KEC

KEC

KEC

KEC

KEC

KEC

KEC

KEC

KEC

KEC

KEC

SANYO

KEC

KEC

SANYO
	PTT SWITCHING
COM SWITCHING
DIMMER SWITCHING

BACKLIGHT B+ DRIVER

BLUE LED SWITCHING

RED LED SWITCHING

LED COLOR SWITCHING

DIMMER CONTROL

FM POWER SWITCHING
AVR B+ SWITCHING

TX B+ SWITCHING

RX/TX CONTROL

ASQ CONTROL
UK FREQUENCY SWITCH
POP MUTE SWITCH
RX 1st AMP
AVR OFF SW WHEN RX
AM AGC DRIVER
AVR SWITCHING
MUTE SW WHEN UNLOCK
AWI DETECTOR DRIVER
AUDIO MUTE
AM AGC SWITCHING
VCO RX SWITCHING
MUTE RX WHEN TX
IF AMP
SQ DRIVER SWITCHING
SQ DRIVER AMP
FM DEV MUTE WHEN AM
RX B+ SWITCHING
AVR DRIVER
15V DRIVER
15V DRIVER

TX PRE DRIVER

TX BUFFER DRIVER
VCO BUFFER DRIVER

VCO OSCILLATOR

VCO DRIVER

2ND MIXER

2ND MIXER

TX DRIVER AMP

AVR SW

15V SW

TX FINAL AMP


1.3 DIODE COMPLEMENT
	REF.NO
	TYPE
	MANUFACTURER
	FUNCTION

	LED909
LED910

D901

D902

LED903

LED902

LED908

FND901

D6
D7

D17

D10

D22

D15
D21

D25

VD1

VD2
D8
D11

D12

D13

D26

D27

D30

D31

D101

D102

D103

D106

D110

D28

D29

D32

ZD1

D14
	HT-121NB5
HT-121USD

LS4148

LS4148

SL-313BRWWX
3PI,RED

3PI,RED

BD-AX4382LD

S2G/GNOD

S2G/GNOD

S2G/GNOD

KDS181

KDS181

KDS226

KDS226

KDS226

1SV229

1SV324

LS4148

LS4148

LS4148

LS4148

LS4148

LS4148

LS4148

LS4148

LS4148

LS4148

LS4148

LS4148

LS4148

LL60P

LL60P

LL60P

5.1V

15V
	HAVATECK
HAVATECK

ROHM

ROHM

HAVATECK

HAVATECK

HAVATECK

EVERYGREEN

FIRSTSILICON

FIRSTSILICON

FIRSTSILICON

KEC

KEC

KEC

KEC

KEC

TOSHIBA

TOSHIBA

VISHAY

VISHAY

VISHAY

VISHAY

VISHAY

VISHAY

VISHAY

VISHAY

VISHAY

VISHAY

VISHAY

VISHAY

VISHAY

VISHAY

VISHAY

VISHAY

KEC

KEC
	METER BACKLIGHT BLUE LED

METER BACKLIGHT RED LED

COMMON SWITCHING

5V VCC SWITCHING

BACKLIGHT BLUE LED

TX INDICATOR

AWI INDICATOR

7 SEGMENT TWO DIGIT
AVR SWITCHING

MAIN B+ SWITCHING
PROTECTION

FM DEVIATION LIMITER

IF MUTE SWITCHING
LIMITER WHEN STRONG RX

ASQ NOISE LIMITER

SIGNAL METER RECTIFIER

VARIACAP OF DEVIATION

VARICAP OF VCO OSC

PA B+ SW

AGC DETECTOR

RESET SW

5V REGULATOR REFERANCE

SIGNAL METER SW

TX B+ SW

LSQ IN SW

TX B+ SW

PA B+ SW

TX B+ SW

SIGNAL METER SW

FM DEVIATION ATT

AM GROUND SW

AM DETECTOR

AM AGC DETECTOR

FM GROUND SW

5.1V ZENER

15V ZENER


2. DESCRIPTION OF FREQUENCY DETERMINING 

AND STABILING CIRCUIT

2.1 INTRODUCTION
The frequencies for transmitter and receiver local frequencies are  

All driven from a signal 10.245MHz Crystal by means of a phase locked loop. 

The first oscillator frequencies are 37.665MHz(CH1) to 38.105MHz(CH40). 

The second local frequency is fixed at 10.245MHz to generate second IF 455KHz. 

During transmit, The VCO of the PLL operates 26.965MHz TO 27.405MHz.

The VCO frequency goes to the buffer circuit Q42. 

Q30                    Q5                 TO TRANSMITTER

------------------>             ----------------->

VCO                 BUFFER               

26.96500 [MHz](CH.1)

∼ 27.405[MHz](CH.40)

The VCO operating frequency for the receiver is 37.665MHz to 38.105MHz. 

As the first local oscillator, injected through the buffer AMP Q29 into the first 

TR Mixer Q37 and Q39. 

2.2 DESCRIPTIONS OF EACH BLOCK
(1)INTRODUCTION
The synthesizer is implemented with the following components: 

PLL IC(IC10),X-TAL(XT2),VCO,Varicap diode(VD2). 
The IC10 is a CMOS LSI that Includes most of PLL block. 

The Q30,L13,L14,C107,C101,C104,C105,R96,R116,R110,R93,Q33,R88,C88,C89
,Varicap diode VD2 are clap oscillator circuit to perate as a VCO of the IC10. 
The Q26 is a switching transistor to connect or disconnect the tuning capacitor
In the VCO oscillator coil circuit for Transmitter or Receiver. 

Q29 works as a buffer as a buffer amp for RX local frequencies 37MHZ and TX

Carrier generating frequencies 27MHz. 
(2) REFERENCE FREQUENCY

THE CRYSTAL, X-TAL1 (3.6864 [MHz] ) and other components there componts 
At pin 7 and 8 of IC3. 

The IC3 can make a reference frequency oscillator with internal Amplifier.
(3) VCO
Q40 and surrounding parts form a clap oscillator which works as a VCO of CPU

with appropriate control voltage on VD2. 
The VCO can oscillate over the required Range of 37.665MHz to 38.115MHz.

(4) PROGRAMMABLE DIVIDER AND ITS CONTROL
The programmable inputs for each channels are set in the CPU.

Each input signal to control the PLL is done with the provided key matrix input pins,
Internal code convert EEPROM provides the appropriate binary control to

The programmable divider for that channel since the binary number necessary to

Change during transmit and receive, an additional bit is required at pin66 of IC3.
To allow the ROM to recognize if the status is TX or RX.

The push to talk switch makes pin66 of PLL IC HI digitally under transmit mode,
Internal code convert EEPROM provides the appropriate binary control to the

Programmable divider output is fed to the phase detector to compare it with the

2.5KHz reference frequency inside the IC2.

(5) PHASE DETECTOR AND VCO CONTROL
The phase detector is a digital phase comparator which compares the phase of 

The reference signal with programmable divider output square waves and develops

A series of pulses whose DC level depends on the phase error of each signal. 

The phase detector pulse output is fed to an active low pass filter

And fed to varicap VD2 to control the VCO frequency. 

(6) TRANSMITTER / RECEIVER BUFFER AMP
Output signal of Q29 is fed into the buffer AMP Q5 to increase the strength of 

TX carrier frequency and 1’st local frequencies.  
(7) TRANSMITTER 
The output signal of Q1 goes to RF amplifier with tuning circuit T1 R1,C4 which incoming 27MHz signals.  

(8) SWITCHING OF TUNING CAPACITOR IN VCO

The VCO circuit must tune with a wide range of frequencies 26.965-27.405MHz. 

To comply above range of VCO, the tuning capacitance should be switched

For transmission of reception. 

The tuning circuit consists of L13,L14,C106,C104,VD2 when the VCO is working

As receiver, Q26 becomes on, So L13 makes tuning function when becomes ON. 

    So L14 along tuning for RX function. 

(9) RECEIVER LOCAL OSCILLATOR OUTPUTS

1’st mixer: The secondary output signals of T5 is injected to the sources of  

            1’st mixer Q37,Q39 in the 1st IF mixer section. 

2ND mixer: The output of 10.245MHz oscillator circuit with XT2 is injected into 

           Pin 1 of IC11. Incoming IF signal and 10.245MHz signal are mixed 

           Inside the IF IC11 to extract 2ND IF signal 455KHz. 

2.3 FREQUENCY STABILITY
LET : Fo=Crystal oscillator frequency
Fr=Phase detector reference frequency
Fvco=VCO Frequency
Ft=Transmit Frequency
Then : Fr=Fo/1800

And under locked conditions: Fr = Fvco / N

Where , "N" is the divide ration of programmable divider. 
Then : Fvco = N X Fr

    From which it can be seen, the percentage error in Ft is the same as the percentage 

    Error in Fo. The stability of the crystal oscillator is determined primarily by the crystal 

    Itself and having passive components of the oscillator. 

   The choice of crystal and components is such that the required frequency stability is 

Maintained over the required voltage and temperature range.  

2.4 DESCRIPTION OF OTHER CIRCUITS
TRANSMITTER

RF AMPLIFICATION

The output of AMP Q5 is fed through C2 to the base of pre driver AMP Q1. 

The output is then supplied through IFT T1 to RF Driver AMP Q8. 

The output of Q8 is splitted with tuning circuit L11,C5,C25 and goes to the 

Base of FINAL RF AMP Q6. 

The output of Q6 is supplied to the antenna through L-C Tuning circuit. 
(2) CIRCUIT FOR SUPPRESSION OF SPURIOUS RADIATION

The tuning circuit between the output of final AMP Q6 and antenna, 

The 4 stage “PHI” network L2,L3,L4,L5,L6,L7 and around capacitors 

As A spurious radiation suppressor, This network also serves to match 

The impedance between TX power AMP Q6 and the Antenna. 

(3) MAXIMUM MODULATION CONTROL

Modulation signals are filtered with RC nextwork and goes to the MIC AMP IC5. 

To make nominal signal level to achieve wanted modulation. 

The amplified signal by IC5 of pin no.7 will be limited by diode D25 and D26. 

The output signal from pin no.1 of IC5 will be input to VCO/Varicap diode VD1
Through VR2. After VR4 is adjusted to obtain 1.5KHz Deviation with 1250Hz 

Audio signal, It is set to the position where the deviation shall not exceed 2.0KHz

When the input level is increased by 20DB.

RECEIVER

RF AMP Q38 amplifier RF signal from antenna. The amplified RF signal is 

Fed through tuning coils T6,T8 to the gate of mixed Q37,Q39 also VCO 

Source’s frequency 10.7MHz lower than the frequency of each channel is 

Supplied to mixer. 

The source of 10.7MHz Frequency passed tuning coil T5 is fed through XF1

To IC11. 

The 455KHz frequency signal is produced from IC11 mixing the output 

Source of XF1 10.7MHz filter and the source of 10.245MHZ frequency from 

Crystal oscillator XT2.
    Detected audio signal is fed through pin no5 of IC11, to low frequency 

    Audio AMP IC4 to drive the speaker. 
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