CIRCUIT DESCRIPTION

General

The THC-238 is a 40-channel, cryslal centrolied handy fransceiver which consists of a PLL-synthesizeor cir-
cuil, a receiver circuil and a transmiller circuit. Power is supplied by 12 V DC (1.5 V"AA" alikaline ballery »
8 pesor 1.2V AA” Ni-cd ballery x 10 pes). Reler to the Block Diagram and the Schemalic Diagram as you
read the following descriptions.

PLL Synthesizer Section

P

The TRC-238 uses a Phase-Locked-Loop (PLL) circuil lo synihesize the local-osciftaior frequancies for
receiving and transmitting.

Lemploys one 1C and only one crystal 1C1 is a CMOS large scale inteygrated circuil containing a relerence .
oscillaior, phase delsclor, dclive low pass liller, relarence divider {1/4096} and a programmable divider.

The programmable divider direclly divides the oulput of the VCO {voitage controfled osciilalor) down 1o a
2.5 Iz signal. Crysial X1 provides a relialle lrequency slandard which conbols thae local-oscillator fre-
guencies. The relerence-frequency divider inside ICT counis down the oscillalor signal to 1/4096, and
passes it on lo the phase deleclor, where it is compared with the 2.5 kiHz signal lrem the programmable
divicler. A error vellage is generaled by the phase detector, which is propolional lo 1he phase ditference
belween the lwo 2.5 kHz signals. '

This error vollage appears al pin 27 of IC1 and passes Whrough the aclive LPF (low pass filler), where the
error voltage is inlegraled and harmoenics and noise are lillered oul. The resulling DC voltage is appliad to
the varicap diode (D8). ts capacily varies with the applied DC vollage. Because of Ihis capacily change,
the oulput frequency of the VCO is corracted. Wilh propsr circuil design and precise adjustineants, the VCO
frequency is accurale and precise when the system is “locked”,

This means thal the phase deleclor senses.no phasae differences beiween the two 2.5 kHz signals, and the
VCO generales a frequency thal is as accurale and slable as the referance cryslal oscillalor. The VCO cir-
cuit consisls of D8, Q14 and TG, ' '

The circuit is connecled in the form of a Hartley oscillalor wilh varicap diode D8 as part of the lank circuil.
The YCO circuit gensrates a signal 1anging from 13.4825 lo 16.710 MHz. The IC1 also includes and
unlock-signal-delector circuil. Should the condilion occcur, the owlpul at pin 18 of ICT, which is normally
open, will be shorted to ground. This means that VCO frequancy (1/2 carrier for fransmilling} is "sunk” to
pin 18 ol 1C1 and the transmitler circuit are inhibilad. '

Transmitter Circuit

RF Implication

The output of doubler amp Q17 is fed Whrough doubler tining (27 MHz) T7 and T8 1o the base of RF amp
Q18. The oulput is then supplied through tuning circuit 79 to RF driver amp Q19. The Q19 oulput capaci-
lance is divided by tuning circuit LB, CB6 and CB7 and passed through luning circult L9 to the bass cof final
HF stage Q20.

Suppression of Spurious Radiation

The luning circuit between frequency synlhesizer and final amp Q20, and 3-slage "PI" network €89, 112,
C91, L13, C3, L2 and €2 in (he Q20 outpul circuit serve to suppress spurious radiation. This network
serves lo malch Q20 impedance to lhe antenna and to reduce spurious contenl lo accaptable levels, In-
band spurious is reduced lo acceplabla levels by liltering.

i 5
FCC ID: AAO21-1670

Ty




Limiting Power

During factory al'ignment, the serties base resislor of final Q20 {R95} is selecled o limit the available powaer.
The tuning is adjusted so the actual power is 2.5 walts, and there are no other controls for adjusting powaer,

Meodulation

" The mic input is fed 1o mic amp Q12 and then to audio power [C3, which feeds the signal to e modulator
transformer 75, The audio oulput at the step up of T5 is fad in saries with the B+vollage threugh.diede D11
to the colleclors of driver Q18 and final Q20 io colleclor-modulate bolh these stages.

Limiting Modufalion

A portion of the modulating vollage is reclified by Q10 to turn on Q11, which allenuates the mic input to
mic amp Q12. The resulting feedback fcop keeps the moduiation from exceeding 100 percent for inputs
approximately 40 dB grealer than required to produce 50 percent modulalion. The attacl time is about 18
ms and lhe release time is aboul 250 ms,

Receiver Circuit
ll Receiver

The receiver is a double conversion superhelerodyne with the first {F at 10.695 MHz and the second IF at
455 kHz. The synthesizer supplies the first local oscillator 10.695 MHz below the received frequency and
the second local oscillator at 10.240 MHz. The deleclor output provides reverse AGC lo all previous stages
excent Q7. The AGC vo%lage is also amplified by Q8 and used to diive RF altenualor Q2. Squelch armp
and audio amp are included in 1C2.

Indicators
Channel Indication

The channel is indicatled by the 2 digits/7 segments LED (LD201) and it is sefocted by the channe! selector
(SW4,5W5), The LED (LD201) lights dynamically by the outputs from {C1.

The cutput from pin 8 of IC1 contreis the lighling of the 1st digit through Q202, and the oulput from pin 9 of
- 1C1 controls the lighting of the 2nd digit through Q201.

- The oulputs from pin 1 e pin 7 of IC1.contrel the lighting of each segment of each digit.

Eattery Test Indication . ’ o

When the bailery test switch (SW201) Is pressed, the baltery test LED (LD202} lights through D201 if the
battery vollage is more than 9 volls, also the LED (LD201) lighis.
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