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1. INTRODUCTION

FR-484 13 & micro size FM transceiver oparaling on the 14 FCC approved channels for Family Radio Serace
(FRI) on requencies between 463 5525 10 487 7125 MHz. With the output power of S0AmMW, the sadia is
capable of communicating up to 2 miles,

In additian toits srmall size, FR-464 offers many sdvenced features that could only be fourd in the most
sxpeEnsva FRS radios

Lixa ather Aiftech 1 & C Co,, Lid. quality products, the FR-484 camies a 12 months bmited warranty. Pleasa
call cur techrical or customer service representatives at +32-Z-2662-501 12502 when vou needed halp, o
visit us on the Wiebh &t E-mail W aifech users unitel oo kr EI
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2. TECHNICAL SPECIFICATIONS

Model Mumbsar | Airach™ FR-J64

A. GENERAL

1) Frequency Rangs
21 Meduiabion Type
3] Channal capacity
4) Channal spacing
5 Povwer Supply

&) Battery Voliage
71 Batlery Life

8) Cperating Temperature
) Dimensions
10y Weight W Baltaries)

B. TRANSMITTER

1) Ponwer Ouiput

2] Frequency Stability

3} Hurmn & Harmonic

41 Spuriaus & Harmenics
B} Audio Dietorbian

&) Audio Responss EEdBost

71 Current Drain on TX

C. RECEIVER

1} Sensitivity
2) Selectivity
3] Imter-modulation

4] Spurious gnd image rejecticn

3) Masdmum Audio Output
&) Audio Distortian
I Current Drain on BX

DAG2 5625 1o 457 7125 MHz

tF3E (FM)

14 FOC approved FRS channels

125 KHz

© 3 pot AAS sive Alkzling Balteries or MiMh Rechargeable Batieries
L 4.5V {Alkaling), 3.8Y (MiMh Rechargesble Batteries)

- 14hrs (Alkalne), Shrs (NiMh Rechargeshle Batteres)

(it 5%-5%-00% transmit-recaive-standoy cycles)

L300 b #B0°C 20 Fla+160 F)
; B5{H} = 450W) =z 25(Dmm
S 1204

B0 Max (ERP]

: Balter than +- 2. 5ppm within operating temperatune
-A0dE (with 300Hz o 3KHz audio fiter)

: -HEdBG

! Less than 5% [ 1kHz tone 80% moedulation)

-10.57 017 +8.5d8 (pre-emphasized)

: 350mA @ 4.5V, 400mA @ 36V

D02BeY (12dB SINAD)

- <S0dB

S0dB

: <S0dB

- More than 1800 (10% disborticon)
s less than 5% naminal

: 25md standty,

IT0mA @ 4.5V 180mA @ 3.6V (maximum audio cutput)

3. THERORY OF OPERATION

INTRODUCTION

The FR-464 is a micro size 14 channel FRS portabie FM transceiver constructed with @ microprocessor

controlled, temperalure compaensated Phase Lecked Loop (PLL) frequency synthesizer. The madio fealure

doubls convearsion recaiver and a direct FM rensmitter modulator. A epecial mbtegrated circud provides

support t sub-awdible signaling (CTCSS) and most of the recelving parts are switched off periadically in

powwar saver mode (o reduce battery cument drain during standby.

The Block Diagram RF and Condrol Sircuit Diagrams for FR-354 shall be uzed in assooiate with the fallow

cirguit description

E]
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FREQUENCY GENERATION

a. Phase Locked Loop (PLL) Circuit

The Temparature Compensated Crystal Oscillator (TCXO)(X301}, PLL IS (U301) and the varicap diode
Woltage Controlled Oscillatar (WCO) {Q303DI0CIELI02) ane the main compananis generaiing the comect
FRS channels for the FR-A64,

The reference frequency of the PLL is pravided by the 12 BMHz TCXO, the division ratio s suppbed by CPU
{401} through the SYNC_DT line. Tha phase detectar cutput {D0) is filtered and drives the Varcap Diode
D303C3 181302 1o generate the FRS channel frequency being sefected by the CPU. The VCO output is
buffered by G305 ard sent to TX or FX circuits via diode switch D203,0103.

Marrmal FiM Medulation is achieved by feeding volce signals fo the Varicap Diode D302 WSO cincuit.
Q806 Q604 sais the maximum deviation level.

Sub audibie signaling (CTCSS) ane generated by the 1403 and s fied ta the TCXO for low deviation
modulation, R522 seis ihe signaling devialion level.

In the case of PLL aut of lock, the 3YM_LD ine will become active o infarm the CPL to shut off the transmitter,
This ensures the radio anly operaies on the correct frequencies.

o) Transmitter

The transmitter operates on the 14 FOC approved FRS channels generated directly from the PLL VCO. See
table 1 for details.

&) Receiver

The FLL WCO output feeds the first mixer in the dual conversion receiver. The VGO frequency is 21.4MHz
lonwver than the transmitter frequency. A diode switch DZ is used to switch in ©318 to comect the tuning range
of thie W50,

Thi second mixer oscillator aperates at 20 845MHz, which convert the 21.4MHz first Intermediate Frequency
(IF} intz the final IF of 455KHz.

OPERATION

Please safer to the user manual for details

E]
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a) Control Circuits EXHIBIT #:

- R
The CPU (U£01} is 3 Cne Time Programmabie (OTP) processar, all the aperating software and channel
frequencies resides in its Read Only Mermary {(ROM)

The input b the CPU are
User eontrols - front panel bations, PTT .. ete
Sanga mputs - Pawsar supply voitage level, PLL out of lock, Power up reset . et
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Faclony Test inpuf - For faciony sutomatic test eguipment.

Tha audput from the CPLU are;

Indizators - LOD sereen, LED indicstors, . ato

Alart tones — gives beeping iones when bultons are depressed

Contrals - PLL frequency, Signaling, Audio Muting, Power ON/OFF _ate

EEFROM

All the user selected features (e.g. Volurna level, CTCSS settings on each channel, Priarity Scan
Frequencies...abz) are siored in U202, zuch that all the informaban will b2 retzined even when the batteries
Wwerd ferndved.

- Powvar Supply Cenbrol
Wihen the PWR buttan is depressed, Q402 conducts and supplies VOO 1o the regulztors LMMO3 and
asstcEled ransistor switches to provide stabilized 3V 10 the control and RF sections

The CPL) is reset through R420 and G416, and then holds #1 of U403 by switching on #20 of U401, #29 of
L0 sanses any further depression on PWR butten, and have the GPU to turm ON 12, The radio is then in
frea (IFF stale.

Wnen the Power Zave mode is operating, the recener circoeits will be swilched on for 250ms, and off for
280ms continuoushy during standby.

A AD converter in U401 operates with the resistor netwark R405 and R407 to performs Low Battery
Detection. When the WCC vaoltage is under 3.2V, the low battery icon on the LCD panal hlinks.

-INDICATORE

Flease refer to the user manual for the location of the indicatons.

LCO Pansl —

Please refer to the user manual for details of all indicators an the Pang!
THRXLED -

Peswver On Check up : Cirange Light

Stardby : Mo indication

Feceves : reen Light

Transmit : Fed Light

LCE Panal Back Bght LED -
Green fight on the background whan Power On and when any of the front panel buttons is operated.

- BUTTOMNS
Please refer to the user manual for the functions af all ika buons on the radio,

fr. Transmitter

PTT Zensze and Microphone Switch Circud
Q402 supplies currant ta the intemal condenser microphone and also serves as the PTT detector, When PTT
is deprassed, (402 conducts and inform CPU of the activity via FTT_EMN.

When an extemnal microphone i used, it will be connected i paralial with the intemal microphone circuit. The
use of internal or external PTT will delerming which microphans is sctive.

« MIC Amplifier Circuit
Woice signal from the condenser microphone MIC401 is ampiified by US01E. R505 and C503 formed the pre-
emphasis circuit for the FM modulatar. The low pass filter circuit of USD1AD avoids over modulation on high
frequencies fransients. The processed audic signal is agjusted by 0504, 0805 for comect deviation level, and
feed 12 VOO for frequency modulation.
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- Sub-fusdible Signaling

When the user selects sub-audible signaling (CTCSS), The CPU will program US02 to generate the comect
signaling at pin 18. The CTCSS output signal is adjusted by R522 for correst daviation level, and then fed ta
TERD for fow leved frequency madulation.

- CscillatorModulator Cincuit

The fransmit frequency is generated by a PLLVCO oscillator controlled by the CPU. Narraw band frequency
modulation can be achieved by applying audio signal directly to the VGO, The FM signal is then switched by
D103 far further amplification by the Power Amplifiers.

« Power Amplifiers

The transmit FM sigral is amplified by Q101 and Q102, ard then to an Bipolar TR Power Amplifier Q103 for
final amplification. The RF cutput is SCOmW ERP. The TransmitReceiva {TR) switching diodes D201 and
D101 are both conducting, shutling off the recaning circuit and feed the RF power to the antenna fitter for
Transmission

C. Receiver

- Low Pass Filer and Transmit'Receive Switching Circuit

Recened signals from the antenna is fed to the transrmitreceive switching circuit through the low pass filter
compased of L101~L103 and C101~CA05. On receiving D101 becomes off and the transmitter circud is
rsolated. The received signal is fed 1o receiving stage through L104,

- RF Amplifier
The recsived signal is amplified by G201, RF selectivity is provided by the band pass fileter composad of
L1,L201 1202, L 206, L3.L5 and C5,C6,C205,010,C20%,C7,C8 1o reject signals oulside the FRS band.

= First Mixer Circuil
The amplified receiving signalis fad to G1 of MOSFET mixer (Q203). The 15t kaca! escillator frequency is fed
to GZ. The first intermediate frequency of 21.4MHZ is output fram the drain lead,

- Intermediate Frequency (IF) Clrcut

The first intarmediate frequency signal passes through crystal filker (XFL201), bufferad by 2204 and fed 1o the
IF Integrated Circudt UBO1. The IF IC consists of a second local ascillator, the second mixer, limiter and FM
demodulatar. The second local ascillator operates on 20.945MHz, and converted the IF signal to the secand
interrediate frequency at 455KHz. The desired IF selectvily fs provided by FLED. FLEO2 is the inductar for
F slape detector, adjust it for maxkimum demodulated autput and minimum distorticn.

Receiver Sguelch (S0 Circuit
Maise from detector output of US0T is fed 1o an infermal filker ampier (pin 7/8) through an bandpass filker
C503,0504 REM. The voltage doublet internal rectifies the filtered noise. Audio Mute cutput 28 pin 14 informs
the CPU of squeich status,

- Sub-audible signasng recovary

Demodulater output from UB0T pin 9 is connected to US0Z to recover sub-audible signaling (CTCSS). Any
detected codes will be sent to the CPU for further processing. When the received signaling code is comect, the
received audio with CTCSS tones being fittered will appear at pin 18 af U502

Audio Amplifier
Received audio from U302 e routed thraugh de-emphasis circuit R515 and C513, to the audio amplifier U503
connected in BTL output riode. The bwo cutput pins 1 and 3 are salated from the ground and connected ta
the Extemal speaker jack. Whan na external speaker is connected, the amplified signal will be connected fo
the intemal budspeaker.

The audic amplifier also accept Alert Tones input fram the CPL, which will give a telephone type ring tane
when the unit is first switched on, and beep fones when the huttons are operated by the wsar.

E]
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4, Alignment Procedure

Measurement Condition

The follewing sections describes the alignment procedure for the AM-461 FRS fransceiver under the following
reference envirgnment canditions:

Temperaurs . 2EC (TTF)
Relatie Humidity . GE%
Fower Supply Vollage : 4 5V - 5%

Test Equipment/ Tools required

The following fist of eguipment i recommended far use in setting up the radio property. Pleass ensure the test
equipment are calibrated according to the manufacturer's instructions:

- Frequency counter S0OMHz +-100H2 talerance, high input impedance and high sensitiity

- UHF FM Signal generator, 500MHz with adjustable frequency, FM deviabian, and RF cutput attenuators.
200 Dutput impedance,

- Cecilioscopa, high input impedanca,

- B 1 Wall resistor as loudspeaker kaad

- Audio Signal Generator, 10Hz o 20KHz, 6000 impedance with atientuators.

- RFWali meter, with 5002 1 Wall terminaticn resistar (Or RF Voltmeter with 5002 termination and extermal
200k attenuators)

- Regulated Power Supply 4.5V0C 1A cutput

< Digital AV-0 Bulti-meter

= BINAD Meter

- External Speaker Mic plug (or special audic test jig)

- Intercoanechan test cable for RF and Conteal PCB
Circuit Diagram for FR-484
PCE laycut diagram for FR-184
Turing tools for RFAF ransformer and the VR potentiometers

Disassembling the unit

The Cover
- Qpenand remave the battery compartment covar
Remaove batteries in the battery compartment.
Remave the & screws on the gide of the battery compartment
The case could then be opened far servicing,
Ge careful not b break the rubber bulton assemblies and the LCD screan.

E AIRTECH INFORMATION &
COMMUNICATION CO., LTD.

Transmitter Circuit Adjustment FCC ID: ONKFR-464
EXHIBIT & ?
TR frequerssy
On receiving mode, check TCXO autput (Emitter of Q301) is at 12 8MHz

- VCO contred veltage
Set radic to recane on Ch1 {462 5625MHz), adjust L302 for 1.0V on test point VT{Voltage Test)

Transmittar Frequency
Connect RF Power meter to ANT1, Activate PTT to transmit an Chi (452 5525MHz) check transmitting
Tequency emar 1% within +- 400Hz
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Transmitter Duiput Poweer
Actvate PTT b fransmit on CHY, Check SE0mW power culput at ANT 1. Repeat fest on Chid,

Transmitter Sub-Audinle Tone Deviation
Zet radio to fransmit on CH1, with CTGSS code 01 (E7Hz) and na awdio modulaban. Check for 0.3KHz
daviahion. Bepaat tast on Chid

Transmitter Desiatian Limd
Zel radio to frensmit on CH1, with CTCSS code 28 (162 .2Hz) and no audia madulation, At the extamal
rmizraphong inpul. inject 1KHz tone at =20dBm. Check for 2.0KHz daviation. Reduce 1KHz lone input to —
40dEm, check devistion dropped to 1.2 to 1.5KHz. Repeal fest an Chig,

Receiver Circuit Adjustment

Recener Sensifity
After adjusting the FM demadulator, reduce the cutput level of RF Signal Generator. Check the recaiver
sensilivity al 12dB SINALD to Be aroursd —12048m

Feceiear Squalch Adiustrment

After chacking tha recaier sensitivity, further lower the RF Signal Generator output to 8-10d8 SINAD and
chserva the squelch circuit operates.

5. Operational Test

Conduct gperational test on 3ll the major festures and cransmlcfreceive on all
Lher channels. Obserwve all LCDSLED fisplays and alert tones are sperabive and all
the buttons are fuschiossal. Refer o user manual for details.

6. Photograghs

7. Full Parts List

8. PCE Layout and circuit diagrams

9. Circuit Description ( Transmitter )

10. Semiconductor Data Sheets E
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