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EXCITER

MODEL TLES5502A (SIMPLEX)
MODEL TLES5512A (DUPLEX)

1. DESCRIPTION

1.1 The Models TLE5502A (Simplex) or TLES512A

(Duplex) Exciters provide the low power excitation
for the UHF transmitter. Up to four plug-in channel
elements, one for each transmitter operating frequency,
are used to develop a direct FM carrier signal of at least
400 Mw.

1.2 The exciter is direct frequency-modulated for

crystal-controlled frequency operation in the
450-512 MHz range. It consists of a modulator,
amplifier and clipper, emitter-follower splatter filter, up
to four channel elements (voltage-controlled crystal
oscillators), first doubler, second doubler, driver, and
power tripler. The fundamental crystal frequency is
multiplied by thirty-six to provide a low-level transmit-
ter carrier frequency,

1.3 When the exciter is used in coded squelch stations,
the PL/DPL encoding signals are inserted into the
transmit audio at the input of the splatter filter stage.

2. THEORY OF OPERATION

Refer to the Transmitter Functional Block Inter-
connect Diagram (in Transmitter section of this manual)
and the Exciter Schematic Diagram included at the end
of this section,

2.1 TRANSMIT AUDIO CIRCUIT

Exciter audio from the station control module (or
test microphone} is applied to audio amplifier Q501,
then routed to the clipper/pre-emphasis circuit of Q502
and Q3503. This amplitude limited audio is combined
with the PL or DPL encoding signais (if present) and
routed via active splatter filter Q504-Q503, to the chan-
nel element(s).

2.2 CHANNEL ELEMENTS
2.2.1 FEach channel element is comprised of a highly

stable, frequency modulated voltage-controlled
crystal oscillator. The channel element is a factory- seal-

ed plug-in module, using an unheated crystal in an
oscillator circuit that is temperature-compensated over
an ambient temperature range of —30°C to +60°C
(—22°F to + 140°F). The oscillator operates at 1/36 of
the transmitted carrier frequency.

2.2.2 The channel element contains a series combina-

tion of a varactor diode, a warping coil (the
FREQ control}, and a crystal. A change in the series in-
ductance or capacitance causes the crystal to vary its
resonant frequency in proportion to the change. An
audio voltage from the 1DC circuitry (within the chan-
nel element) is applied to the varactor diode to cause a
change in its capacitance. This variation causes the car-
rier frequency to change (deviate) at the same audio
rate. The internal variabie warp coil (FREQ controi),
and the internal 1DC potentiometer (IDC control), are
accessible through holes in the top of each channel ele-
ment (with a non-metallic tool), for fine frequency and
IDC adjustment.

2.2.3 The exciter accepts up to four channel elements.

One element is required for each transmit fre-
quency. A power input of +9.4 volts is applied con-
tinuously to all channel elements while the station is
turned on. Channel element output is developed when a
switched ground signal, from the station control
module, is applied to the channel element enable input,
pin 5.

2.3 MULTIPLIERS AND AMPLIFIERS

2.3.1 The multipliers and amplifiers develop an output

signal that is 36 times the channel element crystal
frequency, and provide low-level rf drive to the power
amplifier deck,

2.3.2 The output of an enabled channel element is

routed through three series connected tuned cir-
cuits. The three circuits (L701, L702, L703, and
associated components) are tuned to the (approximate-
ly} third harmonic of the lowest transmit channel ele-
ment frequency. The signal from the tuned circuits is
routed to first doubler Q701. First doubler Q701 and se-
cond doubler Q702 multiply the tuned circuit output
signal to 12 times the channel element frequency.
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