THEORY OF OPERATION

{(MODEL: IFG-400)

1. FREQUENCY GENEBRATION

The frequency generation circuit is compeosed of the synthesizer IC 101 and the
VCO, The kleock diagram illustrates the interconnect and support circuvitry used in
the design, Refer to the schematic for reference designator,

The supply for the symthesizer iz regulated 4.2 wolts which alse serves the rest
of the radic, In addition to the VOO, The synthesizer must interface with the logic
and AF filter circuitry, Programming for the svnthesizer is accomplished through
the cloeck, data and strobe signals (pin 38, 39 and 40) from the microprocessor ICROZ,

& serial data iz sent whenewer the synthesizer iz prograrmmed, While unlock is
indicated bv a low woltage on this pin, The audie signal from the AF filter is modulated
byw D101 of WVCO

PLL FREQUENCY SYNTHESIZER

The ICI01(FLL IC) includes all the functicns such as the phase comparator, the
programmakle divider, the lock detector, and reference oscillator,

The svnthesizer uses a 2125 IHz crystal (3{100) to provide the reference
frequency for the swystem,

The locp filter, coampesed of RI10Z, R111, C11Z Cl115, Cl116, provides the necessarv
DC steering woltage for the VCO as well as filtering of spuricus signals from the phase
detector, The pre-scaler for the PLL is internal to IC101 swith the walue determined by
the frequency band of operation,

The 21258 IWHz crvstal (31000 is the temperature compensation circuit to rmaintain the
frequency within the allowakle errcr range even on -30°,



VYVCoO

The VCO, in conjunction with the svnthesizer (IC101), oscillates 4625125 IWHz
to 4627126 MHz in the transmit mode and 4408625 MMHz to 4410126 MHz in the
receive maode, The VOO consists of the colpitts oscillator of the @102, & sample of
the RF sgignal from the enabled oscillator is routed from C114, through to the
pre-scaler input (IC101 pin 1), After frequency comperison in the synthesizer, a
resultant control woltage is received at the VCO, This weltage is a DC woltage
between 10 and 45 wolts when the PLL is locked on frequency,

In the receive mode, the HF signal through @103 iz the local oscillator RE
injection and it is applied to the first mixer at QF0Z,

In the transmit mode, the BEF signal at @302 is run to the input of the pre-drive
transistor (@303 base), This BF signal is the Tz BF injection, Also in transmit
maode, The audie signal to ke frequency modulated onto the carmrier is received by
the transmit VOO medulation circuitry at audio in,

During  recepton, a  relative low  frequency  should ke oscillate  cormpared o
transmission, Therefor, the DA0Z is adwversely biased by the @401, and as a result, the
C415-416 which is added in serial to the resonance circuit of the VOO is remecwved to
oscillate the desired reception frequency,

Z. RECEIVER

The receiver of the UHF consists of 4 majer blecks each' the Front-end the
Ilizzer |, the First IF and the Second IF / Demodulator IC,

FRONT - END

The UHF Front-end containg two separate circuvits J the BF Amplifier and SAW
Filter, The BF Amplifier, consist of transistor @201 This Amplifier has approximately
Z04E gzain owing to hizgh output impedance | a neise figure of approximately 3dE and
is supplied by the receive 4,0% line,

The SAW Filter is BPF of hizh stahbility and reliakility with zood performance and is
fized-tuned design to eliminate the need for tuning and to prowvide narrow-hand
cperation, The 3dE bandwidth iz appreximately BRHz, centered on 46ZNHz with an
insertion loss of approximately Z2JE,

The net-gain from the Front-end selection iz approximately Z04E in the center of the
band, falling to approximately 4dE at band edges, with a center band noise figure of
approximately 554E,



MIXER

The Mixzer operates with a local oscillator drive lewel minimum -4dBm, The mixer
provides excellent isolation ketween the ports and operates owver a large bandwidth, The
received signal is mixzed down to 21 TWHz, the frequency of the first IF,

FIRST IF

The first [F consists of a 21 TIWH:z crwstal filter and amplifier, The crystal filter
provides second image protection and inter -modulation protection with approximately
378kHz  bandwidth(3dB) for 125kHz meodels, The IF  Amplifier, @203, provides
approximately 104E of gain at 21 7TWHz,

SECOND IF/DEMODULATOR IC

The Second IF/Demodulator IC(DELRO1E-Y: ICZ01) accepts the 21 7WHz IF input
and mixes it with a second local oscillater signaliZl 28MHz), This produces a second IF
of 460kH:z, which is filtered externally bv a ceramic filter and passed back into the IC
for amplification,

The signal is passed to a guadrature detector for demodulation and, after being
filtered, is passed to the output, The IC, along with some external components, controls
the squelch sensitivity, squelch tail and hwsteresis, Internal wariable resister, VRIL,
controls the neoise squelch setting,

m. TRANSMITTER

The IFG-400 transceiver is composed of five basic circuits ¢ a Pre-Driwver, Driver,
Final Amplifier, Antenna Switch and a Harmenic Filter, Refer to the block diagram and
the schematic for meore information,

POWER AMFLIFIER

The Fower Amplifier consists of three stages ' a Pre-Diwver, Driver, Power
Amplifier, It requires a supply wvoltage of 6 wolts, and is capable of supplving maximum
Z0WI(ERP).



ANTENNA SWITCH

The antenna switch ciicuit consists of two pin diodes (D301 and D302)In the
transmit mode, Tz B+ is applied to the circuit to bias the dicdes “on”, The shunt
dicde (D301) shorts out the receiver port and the Pl network, which operates as a
quarter wawve transmission line and fransforms the low impedance of the shunt diede
to a high impedance at the input of the harmonic filter,

In the receive mode, The dicdes are both off, hence, there exists a low attenuation
path between the antenna and receiver ports,

HARMONIC FILTER

The harmonic filter consists of pert of L3038, L3039, C310, C321, C322, C323, The
design of the harmonic filter is 5th order chewwshew filter with 05JdE ripple, This tvpe
filter has the adwantage that it can give greater attermation in the stop-band for a
given ripple level

I¥. AUDIO FPATHS

BX AUDIO PATH

After de-emphasis and wolume adjustment YVE401, it is fed to the Audic Power
Amplifier, ICA03, This is a Bridged-tied Load amplifier with a fized gain of 40dE,
developing 300mW  output at less than 5% harmonic distortion inte the 44 internal
lovdspeaker with nominal 6V battery  and supply, MMaximum audic power output is
greater than 1W,



