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CIRCUIT DESCRIPTION

Frequency configuration
The TM-321A utilizes PLL synthesizer system incorpo-

rating a digital VFO (See Fig. 1.}. The channel step can be
selected as 5, 10, 15, 20, or 25kHz.

The receiver operates as a double conversion system.
Received signals are mixed with the first local oscillator
(189.175 ~ 194.170MHz) to produce the first intermediate
frequency of 30.825MHz. The first intermediate frequency
is mixed with the second local oscillator (30.370MHz) to
produce the second intermediate frequency of 455kHz.

The transmitter system consists of a PLL circuit in-

corporating a direct oscillator and direct divider. The
output is amplified by a linear amplifier prior to being
transmission.

220~225MHz

220~225MHz 1st MIX

ANT SW RF AMP

Receiver system
@ General

incoming signals from the antenna pass through a low-
pass filter in the Transmitter Final unit and a diode trans-
mit/receive switch, then enter the receiver front end.

After passing through two antenna coils the signals are
amplified by a GaAs (galium arsenide) FET (Q1 : 3SK184
(S)). Undesired signals are removed by a 3-pole helical res-
onator (L3). The resulting signal is applied to the first
mixer Q2 : 3SK131(V12}, which employs an N channel
MOS FET to obtain good 2-signal characteristics. In the
first mixer (Q2) the signai is mixed with the first local
oscillator from the PLL system to produce the first IF
signal of 30.825MHz, Interfering Adjacent channel inter-
ference is removed from the first IF signal by a two-stage
monolithic crystal filter (MCF) (L6).

455kHz
CFW455F

MCF SP

MIX,IF,DET AF AMP

30.825MHz

189.175~ + 30.370MHz
194,170MHz

PLL |

SYSTEM
PA AMP Tx amp 1 wic

220,000~
224.995MHz MIC AMP

Fig. Frequency configuration
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321A
SEMICONDUCTOR DATA

Electronic volume LC7532M (VOL IC1)

Electric characteristics

Item Symbol Conditions Specifications Unit
Min. Typ Max

VDD=3V, RL=50kQ2,
THD1 f=1kHz, VR MAX, 0.1 0.5 %

VIN=-20dBV
High-frequency distortion

VDD=2.1V, RL=50kQ,
THD2 f=1kHz, VR MAX, 0.3 1.0 %

VIN=-20dBV
Output in low-power mode X OUT At OdBm input : f=1kHz,RL=51kQ -95 dB

RIN UP,DN,CE 100 400 kQInput impedance
IDD(1) VDD=3V when operating 0.035 mA

Current consumption IDD (2) VDD=3V, CE="L" BMA

60

1

4
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TM-321A
DESCRIPTION OF ELEMENTS

FINAL UNIT (X45-1360-11)
FunctionElement Description

Qi Power amplifier Boosts power to the required level. M57774.
D1 Protection against reverse power connection

D2,D3 Transmit/receive select ON during transmit.

D4 High-frequency output voltage level detect Detects high-frequency output level and controls output in the APC circuit.
D5 Reflected power detector Adjustable with VR1.

CONTROL UNIT (X53-3040-13)
Element Function Description

IC1 6V AVR
{C2 Reset IC Outputs Reset signal and detects low voltage.
IC3 Microprocessor Controls frequencies and general set functions.

Converts digital data from IC3 (P40 to P43, P50 to P53) to an analog toneIC4 Tone DAC
frequency.

Qi Squeich switching Switches squelch on/off when remote controller is connected.
Q2 Switching Controls the microprocessor''s backup detect input.
D1 Reverse current protection Protects against external voltage applied to pin 5 of the microprocessor.

D2(1/2) Microprocessor protection Protects against static surge.
D2(2/2) Voltage drop
D3(1/2) Reverse current protection Prevents current from flowing to the backup battery.
D3(2/2) Reverse current protection Prevents backup battery current from flowing to inappropriate circuits.

D4 Microprocessor protection Protects against static surge.

TX-RX UNIT (X57-3170-10)
Element Function Description

IC1 8V AVR
IC2 PLL Pulse-swallow type phase-locked loop.
IC3 Shift register Controls, band switching, and electronic volume functions.
IC4 AF amplifier Speaker output.
Qi High-frequency amplifier Operates in receive mode (144MHz).

Q2 First mixer Converts the received frequency into the 30.825MHz.

Q3 High-frequency amplifier First intermediate frequency amplifies.

04 AF muting Operates when CTCSS is ON, when SOS is high, and in transmit mode.

Q5 8R switching ON in receive mode.

06 8T switching ON in transmit mode.

Q7 8T switching control ON in transmit mode.

Q8 8R switching control ON in receive mode.

Q9 Constant-voltage control 5V power supply for PLL.
Q11 High-frequency amplifier Amplifies 12.8MHz to the level required for the PLL

Q13,014 PLL low-pass filter
Q15 PLL unlock control ON when the PLL is ocked.

Q16 Amplifies the VCO output to the level required for the PLL.High-frequency amplifier
Q17 High-frequency amplifier Amplifies the VCO output to the level required for input to the 1st IF mixer (Q2)

019 Transmit driver (power amplifier) Amplifies to the level required for input to the final unit power module.

Q20 + B (DB) AVR of Q19 Operates in transmit mode.
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DESCRIPTION OF ELEMENTS

Element Function Description
Q21 High-pass filter Improves AF frequency characteristics in the receive mode.

D1 Limiting Limits the first IF signal.
D2 Reversal current protection Turns on the SQ circuit and 04 for AL, in transmit mode for muting of the AF line

D3 Reversal current protection
Prevents flow of RF meter current to the microphone check circuit and rectifies the
microphone check output.

D4 Discharge For discharging any residual charge on the 8T line.

DS AVR Zener diode for setting the AVR circuit reference voltage.
D6 Switching characteristic Diode to provide rise and fall hysteresis on the LD line.

D7 VCO output switch Reduces the drive circuit load in receive mode.

D8 VCO output switch Reduces the oscillator load in transmit mode.

D9 Temperature compensation Temperature compensation for Q19 (driver).
D10 Temperature compensation Temperature compensation for APC circuit.

D14 Protect for S-meter circuit when TX to RX mode.S-meter circuit protection

VCO (X58-3090-11)
Element Function Description
Qi Amplifier Operates in all modes to amplify the VCO output to the required level
Q2 Transmit VCO Operates in transmit mode as the PLL VCO (220MHz band).
Q3 Transmit VCO switch Turns on the transmit VCO.
Q4 Receive VCO Operates in receive mode as the PLL VCO.
01 OR circuit ORs 8T and 8R to operate Q1 at normal temperature.
D2 Transmit modulation varactor Adds FM modulation to TX VCO.
D3 Transmit frequency control varactor
D4 Receive frequency control varactor

DRIVE (X59-3120-11)
Element Function Description
Qi Switching Supplies 8V to the drive circuit; switched by Q3.
Q2 Switching Supplies 8V to the local oscillator amplifier; switched by Q3.
Q3 Switching ON when the PLL is locked.

Operates in transmit mode. When checking levels near these transistors, be carefulQ4,05 High-frequency amplifier of the probe ground points.
D1 Reversal current protection Separates Q1 and O2.

APC (X59-3130-00)
Element Function Description
Qi Differential amplifier

Q2(1/2) Protection control Adjustable with VR5.
Q2(2/2) APC control Adjustable with VR6.

Q3 Drive stage +
B AVR

IF (X59-3140-00)
Element Function Description

Second local oscillator, mixer, IF ampli- @ S-meter output. Noise amplifier output (first stage).IC1
fier, quadrature detector, noise amplifier @ Detector output @ First tF signal input.



TM-32
DESCRIPTION OF ELEMENTS

SQL (X59-3150-00)
Element Function Description
Qi Noise amplifier
Q2 Squelch switching ON when squeltch is on,

Q3,04 DC amplifier OFF when squelch is on,

Q5 Low-frequency amptitier For RD terminal.

06 Low-frequency amplifier OFF when squelch is on.

D1 Squelch noise rectifier
D2 Base bias setting

MIC (X59-3160-00)
Element Function Description
1C1(1/2) Low-frequency amplifier @ Output, @ Input.
1C1(2/2) Low-frequency amplifier For microphone check. © Input @ Output.
1C2(1/2) Limiting amplifier @ Output @ Input.
1C2(2/2) LPF ©,@ Output.

VOL (X59-3170-00)
Element Function Description

® Output,
Electronic volume control @ Input.
(16 steps, initialized to the ® Initialize input : ''L'' > step 6.

IC1
6th step from the ® Increase (''L'' input raises the volume 1 step).
bottom) Decrease (''L'' input lowers the volume 1 step)

"H'' while operating.

@ controlled by ®
® controlled by ®Ic2 Bidirectional switch (4 circuits)

controlled by
® controlled by @

Qi Bidirectional switch enable ON to enable electronic volume control.
Q2 Switching ON to decrease by 1 step.

Q3 Switching ON to increase by 1 step.
D1 Voltage drop
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> New Parts PARTS LIST
Parts without Parts No. are not supplied.
Les articles non mentionnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht geliefert.

E: Scandinavia & Europe K: USA P:Canada W:Europe

U: PX(Far East, Hawaii) T:England M: Other Areas

UE : AAFES(Europe) X: Australia A\ indicates safety critical components.
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