G RCU T DESCRI PTI ON

MRUAOOL is designed to operate between 450 and 494MHz, with a rated
power output of 0.4 watts having em ssions type of 16KOF3E.

LOCAL FREQUENCY I RCU T

Each of PLL assenbly for TX and RX needed for operation are encl osed
in Local nodul e where TCXO units oscillated at 12. 8MHz.

In TX node, TCXQO TX PLL nodul e including VCO and PLL IC are
activated to operate in the frequency range between 450 and 494MHz.
These are well tenperature conpensated within +/- 1.5PPMin the

t enper at ure between -30 and +60.

RX | ocal frequency (390.0625 - 434.0625 MHz) is produced by RX PLL
nodul e and TCXO nentioned in the above. Mdulation signal is
directly applied to TX VCO so that the transmtting frequency woul d
not contain any spurious conponents.

Qutput fromTX VCOis fed and divided at PLL I C and then conpared
6.25 kHz reference frequency that is generated from 12.8 Mz
oscillator through 1/512 divider. Qher VCO output is sent to
outside of nodule and fed into buffer anplifier 1C514 for m ni m zing
any of electrical affection such as unintentional feedback.

IXARAUT

The output comng fromTX | ocal pre-driver (03 is anplified by power
anplifier 04 for obtaining the power |evel of 400 nW

To reduce harnoni cs conponent, the output power is fed into strip
line circuit for reducing nore than 40dB blow its carrier |evel.
This unit equi pped power control circuit consisting of stabilized
vol tage regul ator 1 C503.

4117 1



1. Means for Determ ning Frequency

Thi s equi pnent enpl oys a Phase Locked Loop (PLL: 1C351, |C451 and
MB1501) having with direct oscillation type TX RX VCO (MX451/ M3301) .
TX operation frequency and RX 1st Local frequency are determ ned by
the PLL circuit and are respectively generated at this circuitry.

The PLL circuit is conpared of the synthesizer block and the dividing
ratio programming circuits for transmtter and receiver sections.

The synt hesi zer bl ock consists of Phase Detector, Lock Detector,
Prescal er, Low pass Filter and Reference Gscillator of 12.8 M.

This PLL circuit has a dual nodules / parallel programmng “N’
counter and “A’ counter. Those counters are controlled by the
control circuit which has the m croprocessor.

The prescaler has a dividing ratio, either 128 or 129, which is
determ ned by the nodul e control output fromthe PLL circuit. Due to
t he functional conbination of the Prescaler, “N counter and “A’
counter, the total dividing ratio is obtained as foll ows:

N (total) =P x N+ A
Wiere P is the dividing ratio of the Prescaler

The PLL 1 C (1 C351, 451) are connected with the 12.8 Miz External
Cscillator. The 12.8 MHz reference frequency is divided into 6.25
kHz by frequency divider of 1/512 which is progranmed in the PLL IC

In the PLL circuit, the 6.25 kHz reference frequency is fed into the
conparator section for conparing with the VCO oscillation frequency
di vided by the prescaler “N° counter and “A’ counter.

The operation frequency range of this equipnent is 450 - 494MHz for
TX and 390. 0625 - 434.0625MHz for RX

As a result of the PLL function, the VCOw Il be | ocked to the
frequency which is determ ned by the follow ng forml a:

Fvco = (PX N+ A x F ref
Wiere “A’ nust be an integral nunber within the range fromO to 128,

in accordance with the requirenent of PLL IC. Fromthe above
formula, the range of “N integral nunber can be cal cul ated as bel ow,
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N = 503 to 543

Di vi di ng nunber determ ned as above is programmed in the CPU. The
m croprocessor reads out the programmed data and sends it to the PLL
I C (1C351, 451) sequentially.

Above dividing nunber is the deci mal nunber, but the progranm ng

shal | be proceeded by binary nunber. The “A’ counter has 7-bit and
“N’ counter has 10-bit coding register for progranm ng.

2. Means for Frequency Stabilization

Frequency stability is depend on the foll owi ng associ ated equi pnent
used with this repeater system

TCXO Specification for MRU400O
El ectrical Characteristics

Power Suppl y: Primary 5.0V DC +/- 5%
Frequency Qut: 12. 8M#z
Power Qut: More than 1.0Vp-p

Frequency Stability: +/- 1.2 parts in 10° (-30 to +75)
Agi ng: +/- 1 parts in 10° /year

Supply +/- 5% +/- 0.3 parts in 10° /%
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3. Means for Attenuation of spurious Em ssion

The Low Pass Filter (FT502/FT503) is installed between the RF out put
stage at the transmtter section to reduce the spurious harnonic
em ssi ons.

4. Means for Limting Mdul ation

This transmtter is equipped with a device (1C512) that automatically
and i nstantaneously prevents nodul ati on devi ation in excess of 100%
(5. OkHz/ 2. 5kHz) .

Thi s device, known as the |Instantaneous Deviation Control (IDC
circuit is instantaneous in action for controlling the nodul ati on
wave-formintroduced into the frequency nodul ator. The deviation
[imt can be set to any channel width requirenment up to 5.0kHz/2.5
kHz.

5. Means for Limting Power

The transmtter is enploying a power control circuit which prevents
accidental transmtting fromexcess of RF output power in abnornal
condi ti on.

Adjusting with RT501 all ow setting the RF output power to the rated
power for controlling the corrector voltage of final anplifier.

6. Means for Attenuating H gher Audio
H gher audi o frequencies provided froma m crophone are attenuated by

the audio Low pass Filter circuit (1C509) to conply with the FCC
requirements.
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