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TRANSMITTER ALIGNMENT

The radio needs to be disassembled before any alignment could be conducted:
Text from the Technical Manua!!

a) Disassembling the unit

The Cover

- Unlock the battery compartment by flipping the cover lack dlip.

- Open and remove the battery compartment cover.

- Remove batteries in the battery compartment.

- Remove the 4 screws on the side of the battery compartment.

- The case could then be ppened for serviging.

- Be careful not to break the rubber button assemblies and the LCD screen.

The PCBs

- The radio consists of two PCBs, the RF (smaller) and control board (arger).

- A16-pin connector (CON1) joins the two PCBs. Open up the two PCBs by separating the jack and
socket of CON1, Replace CONT with test cable and tay the two PCBs flat on the workbench with
Eledrostatic Protection.

- Cnthe RF Board, disconnect the antenna, connect ANT1 to a signal generator or RF power meter,

- Onihe Conirol Board, connect Power Supply 10 the battery lerminal comacts.

- Connect External Speaker Mic Piug (or Audio Test Jig) to J501.

b) Transmitter Circuit Adjustment

- TCXO frequency
On receiving mode, check TCXO output (pin 2} is at 12.8MHz

- VCO cantrol voltage
Set radio to recetve on Cht (462.5625MHz), adjust L402 for 1.8V on test point "VT™.

- Transmitter Frequency
Connect RF Power meter to ANT1, Activate PTT to transmit on Cht (452 .5625MHz) check, transmitting
frequency error is within +/- 250Hz.

- Transmitter Cutput Power
Activate PTT to transmit on CH1, Set VR201 for 500mvV power output at ANT1. Repeat test on Chi4.

- Transmitter Sub-Audible Tone Deviation

Set radia to transmit on CH1, with CTCSS code 28 (162.2Hz) and no audio modulation. Adjust VR502
for 0.3KHz deviation. Repeat test on Chi4

- Transmitter Deviation Limit

Jet radio to transmit on CH1, with CTCSS code 28 (162.2Hz) and no audio modutation. At the external
microphone input, inject 1KHz tone at ~20dBm. Adjust VR501 for 2,0KHz deviation. Reduce 1KHz tone
input 10 -40dBrn, check deviation dropped to 1.2 to 1.5KHz. Repeat test on Ch14.
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CIRCUITS AND DEVICES TO STABILIZE FREQUENCY

The operating frequency of the radio is generated by a Voltage Controlled Oscillator (VCO)
controlled by a Phase Locked Loop (PLL) circuit, The reference frequency of the PLL comes from
a 12.8MHz Temperature Compensated Crystal Oscillator TCXO and locks the VCO oufput to a
frequency stability of +/-2.5ppm within the operating temperature range.

Q401 is a Colpitts oscillator. L402 together with €402, C416, VC Diodes D401 and D403 formed
the tuning circuit for the VCO. The phase detecior output from PLL U301 pin & passes through a
loop filter C310, C311/R306 and C312/R307/R308 to provides the tuning voltage for the VC diode
D401. FM Modulation is generated by applying audio voltage to VC Diode D403,

Q402 provides an active load to Q401 and bufferes the VCO autput. The outpul from collector of
Q402 s routed to 1) the frequency feedback input of PLL U301 pin 10, and 2) to another buffer
stage Q403 to drive the TX power amplifiers and the RX 1% mixer.

Text from the Technical Manual:

a) Phase Locked Loop (PLL) Circuit

The Temperature Compensated Crystal Oscillator (T CXQ)(X301), PLL IC (U301) and the varicap diode
Voltage Controlled Oscillator (VCO) (Q401/Q402/D401/D403) are the main components generating the
comect FRS channels for the FR460.

The reference frequency of the PLL is provided by the 12.8MHz TCXO, the dwvision ratio is supplied by
CPU (U5086) through the SYNC_DT Jine. The phase detector output (DQ) is fiitered and drives the
Varicap Diode D401 to generate the FRS channel frequency being selected by the CPU. The VCQ
output is huffered by Q403 and sent to TX or RX circuits via diode switch D404,

Normal FM Modulation is achieved by feeding voice signals (S_MOD) to the Varicap Diode D403 VCO
circuit. VRSO sets the maximum deviation level.

Sub avdible signaling (CTCSS or DCS) are generated by the U505 and is fed 1o the TCXO for tow
deviation modulation. VR502 sets the signaling deviation level.

In1he case of PLL out of lock, the SYN_LD line will becorne active to inform the CPU 10 shut off the
transmitter. This ensures the radio only operates on the correct frequencies.

b) Transmitter

The transmitter operates on the 14 FCC approved FRS channels generated directly from the PLL
VCO. See the Frequency Table for details.

¢) Receiver

The PLL VCO output feeds the first mixer in the dual conversion receiver. The VGO frequency is
21.4MHz tower than the transmitter frequency. A diode switch D402 is used to switch in C403 1o correct
the tuning range of the VCO.
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CIRCUITS TO SUPPRESS SPURIOUS RADIATION AND
LIMIT MODULATION

1) Circuits to suppress spurious radiation and harmonics

In order to achieve the Spurous and Harmonics Specification of —=55dBc, The transmitting signal,
after being amplified by the transmitter final stage Q201 is fed to a series of low pass filters before
entering the antenna for transmission;

a) One stage "L" type low pass filter L202/C203 prior to the antenna switching diode D201.

b) Two stages of "L” and “=” type hamonic filter L108, L102, C104 and C102 between antenna
switching diode and the antenna.

c} L1 and C101 provides better impedance matching to the short antenna, and reduces
spurious emnission.

2) Circuits to Limit Modulation

The quad operational amplifier US04 provides the necessary signal processing Tor the audio
signal from microphone:

U504C (pins B/2/10) is a simple microphone amplifier.

Ub04B (pins 5/6/7) together with C534/R534 fonmed a 6dB/0ct Pre-Emphasizing Circuit,

U5S04A (pins 1/2/3) is a splatter filter for the pre-emphasized audio signal.

US504D (pins 12/13/14) is an additional splatter filter for audio and audible tone signaling. (NOTE:
Tone signaling is not available in FR460, R556 is removed from the circuit)

The output of U534(D) is cennected to VRS01 for the adjusiment of maximum deviation levelto
the VCO FM modulator circuit.

During transmitter alignment, a —20dBm signal is used to overdrive US04, and the deviation is
adjusted to 2.0KHz maximum.

Vhen a nommal microphone, with maximum output of around —40dBm is used with the radio, a
deviation level of 1.2-1.5KHz ¢an be expected.



