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SYSTEM SPECIFICATIONS*

(EIA AND CEPT UNLESS OTHERWISE NOTED)

FREQUENCY RANGE
BATTERY DRAIN
Receiver
Squelched
Unsquelched
Transmitter
5 Watt
20 Watt
FREQUENCY STABILITY
TEMPERATURE RANGE
DUTY CYCLE

DIMENSIONS, LESS ACCESSORIES (H x W x D)

WEIGHT, LESS ACCESSORIES

420-470 MHz

200 milliamperes
650 milliamperes

1.8 Amperes @

LBI30864

8 Volts

13.
5.5 Amperes @ 13.8 Volts

0.0005%

-30°C (-22°F) to +60°C (140°F)
207 Transmit, 807 Receive

60 mm x 180 mm x 190 mm
(2.3 x 7.3 x 7.4 inches)

1.7 kg (3.7 pounds)

JIRANSMITTER.

POWER OUTPUT
KT-179-A
KT-180-A

2 to 5 Watts
7 to 20 Watts

SPURIOUS AND HARMONIC
EMISSION

-S0 dB (5 Watts) (FCC)

-56 dB (20 Watts) (FCC)
MODULATION *4.5 kHz
AUDIO SENSITIVITY 65 to 120 Millivolts

AUDIO FREQUENCY

CHARACTERISTICS Within +1 dB to -3 dB of a 6 dB/
octave pre-emphasis from 300 to
3000 Hz per EIA standards. Post
limiter filter per FCC and EIA.
DISTORTION Less than 3% (1000 Hz)

Less than 5% (300 to 3000 Hz)
DEVIATION SYMMETRY 0.5 kHz maximum

MAXIMUM FREQUENCY

SPREAD: Full 1 dB
Specifi- Degra-
cations dation

420-470 MHz 5.5 MHz 10.5 MHz

RF OUTPUT IMPEDANCE 50 ohms

. RECEIVER (ER-116-A)

" AUDIO OUTPUT (to 4.0 ohms
speaker)

SENSITIVITY

12 dB SINAD (EIA

Method)

20 dB Quieting Method

20 dB SINAD (CEPT**)
SELECTIVITY

EIA Two-Signal Method
SPURIOUS RESPONSE
INTERMODULATION
MODULATION ACCEPTANCE
SQUELCH SENSITIVITY

MAXIMUM FREQUENCY
SPREAD

420-470 MHz
FREQUENCY RESPONSE

RF INPUT IMPEDANCE

3 Watts (less than 5% dis-
tortion) EIA

1.5 Watts (less than 5%
distortion) CEPT

0.40 uv
0.45 uwv
0.75 wv

-85 dB @ $25 kHz (EIA)
-75 dB (CEPT)

-85 dB
-70 dB
7.0 kHz
<8 dB SINAD

Full 3.0 dB
Specifi- Degra-
cations dation
2.0 MHz 3.0 MHz

Within +1 and -1.5 dB of a

standard CEPT 6 dB per octave

de-emphasis curve from 400
to 2700 Hz (1000 Hz re-
ference) Also fits +1 -3
from 300 to 3000 EIA

50 ohms

* These specifications are intended primarily for use of the serviceman. Refer to the
appropriate Specifications Sheet for the complete specifications.

**AF 607 x AF Max. F mod = 1 kHz.

Measured with psophometric filter.
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DESCRIPTION

General Electric Century II mobile com-
binations are fully transistored -- utili-
zing both discrete components and integrated
circuits (IC's) for high reliability. The
radio is a self-contained, FM transmitter/
receiver with built-in controls and speaker.
Its small size makes it ideal for front
mounting in conventional vehicles. The
standard combinations may be equipped with
the following:

® One through six frequencies.

e Plug-in crystals for +0.0005%
oscillator stability.

e Channel Guard (tone squelch).

The radio consists of an effective,
heat-dissapating, aluminum die cast "H"
frame on which two circuit boards are mount-
ed. The main transmitter/receiver board is
mounted on the bottom of the "H" frame and
includes the complete RF and audio circuitry
for a single frequency radio. The top board

contains all interconnections, and the multi-

frequency oscillator circuits when present.
In radios equipped with Channel Guard, the
Channel Guard oPtion also mounts in the top
section of the "H'" frame. All external con-
nectors, controls and indicators are mounted
directly on the two boards for reliability
and ease of disassembly.

The boards plug into each other, elimi-
nating the need for interconnecting wires.
In a standard model, the only wires used are
for the plug-in leads on the internal
speaker. Interchangeable top and bottom
steel covers enclose the "H" frame and pro-
vide optimum protection for the radio.

The front control panel is made of
highly durable plastic and houses the
speaker. It has rounded corners and re-
cessed controls for passenger safety re-
quirements.

The panel provides access to three
standard operator controls: A POWER On/Off
pushbutton, a SQUELCH pushbutton (fixed
squelch monitor), and a rotary, edge mount-
ed Volume control. A red Transmit indi-
cator LED (Light Emitting Diode) is provided.

When. more than one frequency is ordered,
a multi-position Channel Selector switch is
included. This switch has lighted channel
numbers for easy use at night.

No power supply is required since the
highest supply voltage used in the ratio is
provided by the vehicle battery. The radio
is designed for operation only in 12 Volt,
negative ground vehicle systems.

The radio is of modular construction.
All major modules and tuning adjustments
are easily accessible. Removal of two
screws in the rear of the top cover pro-
vides access to the interconnect or multi-
frequency/interconnect board. Removal of
three screws in the rear of the bottom cover
provides access to the transmitter/receiver
board. An optional set of test probes can
be plugged onto the test pins on the board
for alignment and troubleshooting. Measure-
ments can be made using GE Test Set 4EX3All
or a Multimeter.

TRANSMITTER

The transmitter consist of an FM ex-
citer with an audio processor and a broad-
band, fixed-tuned power amplifier. The RF
power output level is internally adjustable
from 1/3 to rated power. Once the level is
set, a sensing control circuit holds it
constant as temperature and/or voltage very
within specified limits.

Frequency stability for both the
transmitter and receiver is maintained by
an electronic compensation network.

RECEIVER

The dual conversion receiver consists
of a front end section and two mixer/IF
sections operating at 21.4 MHz and 455 kHz.
The receiver also contains a squelch and
audio section. The audio section provides
a 3 Watt audio output into a 4 ohm load.

AC POWER SUPPLY OPTION

To use the radio as a base station, an
optional 121 Volt AC, 60 Hertz power supply
is available. A six foot cable connects
the power supply to the radio. The cable
length permits the power supply to be lo-
cated away from the radio. A red Power On
LED is located on the front panel of the
power supply.

MICROPHONE

Century II mobile combinations use a
dynamic microphone with a built-in tran-
sistorized pre-amplifier. The microphone
is housed in a sturdy case, and the ex-
tendable coiled cord plugs into a jack at
the back of the radio. The plug is secured
to the radio by means of a strain relief
hook on the microphone cable.
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HOOKSWITCH

In Channel Guard applications, a
microphone hookswitch is supplied with the
radio. The hookswitch is equipped with a
Channel Guard disable switch.

Placing the switch in the "up" posi-
tion (towards the small speaker symbol) dis-
ables the receive Channel Guard. With the
switch in the "down" position, the Channel
Guard is disabled when the microphone is
removed from the hookswitch.

EXTERNAL SPEAKER (OPTIONAL)

A five-inch speaker, contained in a
LEXAN® housing, provides an audio output of
3 Watts. The speaker impedance is 4 ohms.
The speaker leads are connected to pins 3
and 7 of Systems Plug P910. When the Ex-
ternal Speaker is used, the brown wire con-
nected between P910-3 and P910-7 is removed
to disconnect the built in speaker from the
audio output circuit. A LEXAN® mounting
bracket is supplied for mounting conveni-
ence.

OPERATION

Complete operating instructions for the
Two-Way Radio are provided in the separate
OPERATOR'S MANUAL. The basic procedures
for receiving and transmitting messages
follows: '

TO RECEIVE A MESSAGE

1. Turn the radio on by pushing in
the POWER pushbutton.

2. Push in the Squelch button. If

- the radio is equipped with Chan-
nel Guard, also remove the micro-
phone from its holder or slide
the Channel Guard switch up. Ad-
just the Volume control for a com-
fortable listening level and then
push the SQUELCH button in again
and release it for normal oper-
ation.

The radio is now ready to receive mes-
sages from other radios in the system.

DESCRIPTION

TO TRANSMIT A MESSAGE

1. Turn the radio on as directed in
the "To Receive a Message' section.

2. Press the push-to-talk button on
the microphone and speak across
the face of the microphone in a
normal voice. Release the button
as soon as the message has been
given. The red indicator light on
the control panel will glow each
time the microphone button is
pressed, indicating that the trans-
mitter is on the air. The receiver
is muted whenever +he transmitter
is keyed.

INITIAL ADJUSTMENT

After the radio has been installed (as
described in the Installation Manual), the
following adjustments should be made by an
electronics technician who holds a First or
Second Class FCC Radiotelephone license
(where required).

TRANSMITTER ADJUSTMENT

The adjustment for the transmitter in-
cludes measuring the forward and reflected
power and adjusting the antenna length for
optimum ratio, then setting the transmitter
to rated power output (or to the specific
output or input which may be required by
the FCC station authorization or other
authority). Next, measuring the frequency
and modulation and entering these measure-
ments on the FCC required station records.
For the complete transmitter adjustment,
refer to the ALIGNMENT PROCEDURE (see Table
of Contents).

RECEIVER ADJUSTMENT

The initial adjustment for the receiver
includes tuning the input circuit to match
the antenna. For the Receiver Adjustment
Procedure, refer to the ALIGNMENT PROCEDURE
(see Table of Contents).

RE-INSTALLATION

If the mobile combination is ever moved
to a different vehicle, always check the
battery polarity of the new system.

CIRCUIT ANALYSIS

TRANSMITTER

Century II transmitters utilize a crys-
tal controlled frequency modulated exciter,
for 1 through 6 frequency operation in the
420-470 MHz frequency band. The solid state
transmitter uses integrated circuits and
discrete components for increased relia-
bility. The transmitter consists of audio

processor Ul0l; oscillator Ql51; exciter Q201
through Q204; PA Q205 and Q206, and power
control circuit Q207 through Q210. The ex-
citer provides approximately 100 milliwatts
modulated RF to the PA which provides rated
output power of either 5 or 20 watts.

Figure 1 is a block diagram of the Century II
radio showing both the transmitter and re-
ceiver.
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AUDIO PROCESSOR U101l

The audio processor provides audio
pre-emphasis with amplitude limiting and
post limiter filtering. A total gain of
approximately 24 dB is realized through the
audio processor. 20 dB is provided by
Ul01B and 4 dB by UlO0lA.

The 8.5 Volt regulator powers the audio
processor and applies regulated +8.5V
through P903-2 to a voltage divider con-
sisting of R108 and R110. The +4.25 out-
put from the voltage divider establishes
the operating reference point for both
operational amplifiers. C1l07 provides an
AC ground at the summing input of both
operational amplifiers.

Resistors R105, R106 and R107 and
diodes D101 and D102 provide limiting for
Ul01B. Diodes D101l and D102 are reverse
biased at +1.7 VDC. Voltage divider net-
work R105, R106 and R107, provides +5.9 VDC
at the cathode of D10l and +2.6 VDC at the
anode of D102. The voltage at the junction
of D101 and D102 is 4.25 V. Cl02 and C103
permit a DC level change between Ul01B-7
and the voltage divider network for diode
biasing.

When the input signal to Ul01B-6 is of
a magnitude such that the amplifier output
at Ul01B-7 does not exceed 4 volts P-P, the
amplifier provides a nominal 20 dB gain.
When the audio signal level at Ul101B-7 ex-
ceeds 4 volts PP, diodes D101 and D102 con-
duct on the positive and negative half
cycles providing 1007 negative feedback to
reduce the amplifier gain to 1. This limits
the audio amplitude at ULO01B-7 to 5 volts
PP.

Resistors R102, R103 and R104 and C1l04
comprise the audio pre-emphasis network
that enhances the signal to noise ratio.
R104 and Cl04 control the pre-emphasis
curve below limiting. R103 and Cl04 con-
trol the cut-off point for high frequency
pre-emphasis. As high frequencies are
attenuated, the gain of Ul0l is increased.

Audio from the microphone is coupled
to the audio processor through C904 and
R903 on the interconnect board to the in-
put of operational amplifier U101B-6.

The amplified output of Ul01B is
coupled through audio MOD ADJ control R116,
Cl06, R112 and R113 to a second operational
amplifier U101A. Audio MOD ADJ control
R116 is set for a deviation of 4.5 kHz in
single frequency transmitters. In multi-
frequency transmitters R116 is set full
clockwise.

Deviation is then adjusted indivi-
dually for each channel using MOD adjust
potentiometers R956-R961 on the multi-
frequency board.

CIRCUIT ANALYSIS ’

The Channel Guard tone input is applied
to Ul0lA-6 through P101-2 and R113 to P102-5.
The CG tone is then combined with the micro-
phone audio. Ul0lA provides a signal gain
of approximately 4 dB.

A post limiter filter consisting of
U101A, R112-R114, C108 and C1l09 provide
12 dB per octave roll-off. R109 and Clll
provide an additional 6 dB per octave roll-
off for a total of 18 dB.

SERVICE NOTE

R112-R114 are 17 resistors. This
tolerance must be maintained to assure
proper operation of the post limiter
filter. Use exact replacements.

The output of the post limiter filter
is coupled through C1l10 to the temperature
compensated transmitter oscillator Q151, or
through P101-4 to the multi-frequency board.

TRANSMIT OSCILLATOR

The output of the audio processor is
coupled to transmit oscillator Q151 through
R154 and C153. A temperature compensating
network consisting of R151, R152, R153,
R160, D152 and Cl51 maintains oscillator
frequency over a temperature range of -30°C
to +60°C. The temperature compensating DC
voltage and audio is applied to FM modulator
D151 through R154. The modulator varactor
D151 varies the transmit frequency at the
audio rate applied from the audio processor.

Q151, Y151 and associated circuitry
comprise a Colpitts oscillator which gene-
rates the third subharmonic of the RF
carrier frequency. The Transmit oscillator
frequency is adjusted to the assigned oper-
ating frequency by L151. A tuned circuit,
L153, C157 and C158, selects the 3rd har-
monic of the crystal frequency which is
coupled through C201 to amplifier Q201.

EXCITER AMPLIFIERS

The output of amplifier Q201 is coupled
to tripler Q202 through two tuned circuits,
L203 and L204, and can be monitored at TP201.
The voltage at TP201 is typically 0.2 VDC.

The output of tripler Q202 is coupled
through two tuned circuits (L208 and C213,
L209 and C215) and coupling capacitors C214
and C216 to the base of amplifier Q203.
C213 and C215 are tuned to the operating
frequency. The output of Q202 can be moni-
tored at TP202 and typically is 0.65 VDC.
The exciter output is taken from the col-
lector of Q203 and coupled to the base of a
class C amplifier Q204 through an impedance
matching network, a 50 ohm microstrip W201



and a second impedance matching network.

The exciter output is a nominal 100 milli-
watts. The first impedance matching network
consisting of L211, L212, C219 and C221
through C225 matches the collector impedance
of Q203 to microstrip W20l. The second im-
pedance matching network consisting of C230-
€232 and L216 and L217 matches the 50 ohm
microstrip to the base of amplifier Q204.
The RF input to Q204 can be monitored at
TP204 and typically is 0.5 volts using the
Tx RF Detector proge. TP204 may also be
used to monitor the transmitter operating
frequency. The output of amplifier Q203 can
be monitored at TP203 and is typically 0.6
VDC. €221 and C223 are tuned to the oper-
ating frequency. The output is taken from
the collector of Q204 and coupled through
an impedance matching network consisting of
1219-L222 and C234-C237 to the base of PA
driver Q205.

POWER AMPLIFIER

The three stage power amplifier consists
of Amplifier Q204, driver Q205 and power
amplifier Q206 and associated circuitry.
Collector voltage for driver Q205 is applied
from A+ through power control transistor
Q207 and 2201. The collector voltage for
Q205 is a result of the output power setting
and voltage variations at any given time.

The output of driver Q205 is coupled to the
base of Power Amplifier Q206 through an im-
pedance matching network consisting of C241-
C243, L225-L227, The output of the power
amplifier is coupled to the antenna through
a low pass filter and antenna Tx/Rx relay
K601l. The output of the power amplifier is 5
watts for Transmit/Receive board 19D430934G2
and 20 watts for 19D430934Gl. Collector
voltage for Q206 is provided from A+ through
7Z102. 1In the 5 Watt PA, Q206 and associated
circuitry are removed. L234 is added.

POWER ADJUST CIRCUIT

The power adjust circuit allows the
output power to be set over a 3:1 range from
rated to 1/3 of rated output power. The
power adjustment is attained by controlling
the DC collector voltage to driver Q205
through pass transistor Q207. The pass
transistor is controlled by a feedback loop
consisting -of Q208-Q210. The power is set
by potentiometer R215.

A change in output power is sensed by
D201 causing the base voltage of Q210 to
change accordingly. For example, if the
output power increases, the base of Q210
goes more positive, causing it to increase
conduction which lowers its collector volt-
age. Q210 controls Q209, therefore as Q210
increases conduction Q209 decreases conduc-
tion and raises the voltage applied to the
base of Q208. The conduction of Q208

CIRCUIT ANALYSIS

LBI30864

decreases accordingly, lowering the base
voltage of pass transistor Q207. The re-
sulting decrease in conduction of Q207
lowers the collector voltage of driver Q205,
thereby lowering the output power in pro-
portion to the excessive power originally
sensed by the base circuit of Q210.

MULTI-FREQUENCY BOARDS

A multi-frequency board is required
when a radio is equipped with more than one
channel. A four frequency board has space
to accommodate up to 4 transmit and 4 re-
ceive oscillators and the channel selector
switch.

In those applications where 2 transmit
and 1 receive channel are used, the two
transmit oscillators are located on the
multi-frequency board and the receive oscil-
lator is located on the transmit/receive
board as in single frequency radios. Like-
wise, the six frequency board can accommo-
date up to six transmit and receive oscil-
lators. Both boards contain circuitry for
remote channel selection which may be used
in station applications.

In addition to the Tx Rx oscillators
the multi-frequency board contains two
buffer amplifiers to drive the transmitter
and receiver multipliers. Q927 serves as
the common buffer amplifier for the trans-
mitter oscillators and Q967 serves as the
common buffer amplifier for the receiver
oscillators.

NOTE

A ground lead through J910-6 is con-
nected to chassis ground through a fus-
able printed wiring path which will
open in case the ground wire is acci-
dently connected to A+. Should this
occur, the board can be repaired by
soldering a jumper wire from J910-6 to
the anode (A-) of diode D901.

TRANSMIT/RECEIVE . OSCILLATORS

Except for component designations the
transmit and receive oscillators are identi-
cal to that described in the transmitter/
receiver sections above. In addition, a
buffer stage (Q927 transmit and Q967 re-
ceive) is provided between the oscillator
and tripler stages.

The output of transmitter buffer Q927
is connected to tripler L153 by a jumper
from P921 on the multi-frequency board to
J151 on the Transmit/Receive board. Like-
wise the output of receive oscillator Q967
is connected through P961 to tripler L303
through J301 on the transmit/receive board.
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In multi-frequency applications the
transmit and receive oscillators on the
transmit/receive board are disabled - only
the oscillators on the multi-frequency
board are active. The single frequency
transmit ‘oscillator is disabled by removing
R157; the receive oscillator is disabled by
removing R309. Both resistors are located
on the transmit/receive board.

MODULATION LEVEL ADJUSTMENT

The audio modulation level is indivi-
dually set for each channel. Audio from
the audio processor is superimposed on the
temperature compensation bus and applied to
each modulator. The modulator deviation is
set by R956 through R961 respectively.

CHANNEL SELECTION

Channel selection is accomplished using
the Channel Selector switch S901 and con-
trol transistor Q901. Q901 controls the
application of A- to the transmit and re-
ceive oscillator through $S901. 1In non-
remote applications Q901 is on continuously,
allowing channel selector by the Channel
Selector switch.

RECEIVER

Century II receivers are dual con-
version, superheterodyne FM receivers de-
signed for one through six frequency oper-
ation in the 420-470 MHz frequency range.
A regulated 8.5 volts is used for all re-
ceiver stages except for the audio PA IC,
which operates from the A+ supply.

The receiver is a double conversion
superheterodyne using intermediate fre-
quencies of 21.4 MHz and 455 kHz. Adjacent
channel selectivity is obtained by using
two bandpass filters: 21.4 MHz crystal
filter and a 455 kHz ceramic filter.

All of the receiver circuitry is
mounted on the transmitter/receiver (Tx/Rx)
board. The receiver consists of:

® Receiver Front End

® 21.4 MHz 1lst IF circuitry

e 1lst and 2nd Oscillators

e 455 kHz 2nd IF circuitry with FM
Detector

e Audio PA Circuit

e Squelch Circuit

CIRCUIT ANALYSIS

RECEIVER FRONT END oy

An RF signal from the antenna is coupled
through antenna relay K601 and two helical
resonators (L401 and L402) to the base of RF
amplifier Q401. The output of Q401 is coupled
through three more helical resonators con-
sisting of L405-L407 to the gate of lst Mixer
Q402. The front end selectivity is provided
by the five helical resonators.

OSCILLATOR & MULTIPLIER

In single frequency radios, Q301, Y301
and associated circuitry make up a Colpitts
oscillator. The frequency is controlled by
a third mode crystal operated at one ninth
of the required output frequency. Voltage-
variable capacitor D301, L301 and Y301 are
connected in series to provide compensation
capability. A compensated voltage from the
transmitter audio processor is applied to
D301 for greater stability. L301 is ad-
justable to set the oscillator frequency.
R305 is in parallel with Y301l to insure
operation on the third overtone of the crys-
tal.

The output of Q301 is coupled through
C308 to the emitter of buffer Q302. The
output of Q302 is tuned to the third harmonic
of the crystal oscillator frequency and
coupled to the base of tripler Q303 by two
tuned circuits consisting of L303-C307 and
L305-C310-C311. The output of tripler Q303
is coupled to the source input of mixer Q402
through two helical resonators consisting of
L307 and L308 and coupling capacitors C316
and C414. 1L307 and L308 are tuned to the
operating frequency minus 21.4 MHz in the
450-470 MHz band (+21.4 MHz in the 420-450
MHz band) which is the ninth multiple of the
crystal frequency.

The DC level of the oscillator/
multiplier chain can be monitored at TP301.
The meter reading at this point is typically
0.8 VDC. The RF frequency from the
oscillator/multiplier chain and input level
to the mixer can be measured at TP401. The
meter reading at TP401 is typically 1-3 volts
as measured using the Rx RF Detector Probe.

For multi-frequency applications, R309
in the collector circuit of Q302 is removed
to disconnect the oscillator circuit on the
Tx/Rx board. The output from the multi-
frequency oscillator board connects to J301
on the Tx/Rx board.

1ST MIXER

The 1lst mixer uses a FET (Q402) as the
active device. The FET mixer provides a
high input impedance, high power gain and an
output relatively free of harmonics (low in
intermodulation products).



CIRCUIT ANALYSIS

In the mixer stage, RF from the tuned
circuits is applied to the gate of the mixer.
Injection voltage from the oscillator and
multiplier stages is applied to the source
of the mixer. The 21.4 MHz mixer 1lst IF
output signal is coupled from the drain of
Q402 through an impedance matching network
(L410 and C410-C413) to crystal filter Z501.

The highly-selective crystal filter
provides the first portion of the receiver
IF selectivity. The output of the filter
is coupled through impedance-matching net-
work L501 to the lst IF amplifier.

1ST & 2ND IF & DETECTOR STAGES

lst IF Amplifier Q501 is a dual-gate
MOSFET. The filter output is applied to
Gate 1 of the amplifier, and the output is
taken from the drain. The biasing on Gate 2
and the drain load determines the gain of
the stage. The amplifier provides approxi-
mately 20 dB of IF gain. The output of
Q501 is coupled through an impedance match-
ing network (L502) that matches the ampli-
fier output to the input of IC U501.

U501 and associated circuitry consists
of the 2nd oscillator, mixer and 2nd IF
amplifier. The crystal for the oscillator
is Y501, and the oscillator operates at
20.945 MHz for low side injection (21.855
for high side injection). This frequency
is mixed with the 21.4 MHz input. The out-
put of the mixer is limited by D501 and D502.
L503 is tuned for the 455 kHz 2nd IF fre-
quency.

The output of U501 is coupled through
ceramic filter Z502 which provides the 455
kHz selectivity, and applied to U502. Test
Point TP501 is used in aligning the receiver,
and can be used to check the output of U501.

U502 and associated circuitry consists
. of a 455 kHz limiter, a quadrature type FM
detector and an audio pre-amplifier. L504
is the quadrature detector coil. Audio
Level potentiometer R521 is used to set the
audio output level to the audio amplifier.

AUDIO AND SQUELCH CIRCUITS
Audio

In radios without Channel Guard, audio
(VOL/SQ HI) is coupled through P903-3 to the
interconnect board and then back to P903-7.
The audio passes through the de-emphasis net-
work (R902 on the interconnect board, R629,
C607 and C608) to Volume Control R630. In
radios with Channel Guard, audio is applied
to the Channel Guard tone reject filter
through P903-3 and back to the de-emphasis
network through P903-7.
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The audio amplifier IC (U601) drives
the speaker at the desired audio level (up
to three watts). The feedback loop con-
taining R633, R634 and C610 determines the
amplifiers closed loop gain. R631 and C612
provide the high audio frequency roll-off
above 6 kHz.

The audio amplifier €an be muted by-a ' =
(Q605) which uses different logic inputs.
These inputs are 8.5V Tx, Squelch Cancel or
a squelch signal. In Channel Guard appli-
cations, the Rx MUTE function from the
Channel Guard board is applied through
P903-4. . o e

Squelch

The squelch circuit operates on the
noise components contained in the FM de-
tector output. The output of U502 is ap-

plied to frequency selective noise amplifier, . . .

Q601 that has a resonant circuit (L601, R60%
and C602) as the collector load.
is noise in a band around 7 kHz.

The noise output is coupled through
Squelch: control R607 to expander amplifier:
Q602 which improves the level discrimination
characteristics of the circuit. The output
of Q602 is applied to a passive voltage
doubler: circuit (D603 and D604). This cir-
cuit has a high source impedance. and pro--. .-
vides the function of an average value recti-

fier.

Following the voltage doubler is a
Schmidt’ Trigger (Q603 and Q604). The Schmidt
Trigger provides the necessary hysteresis

and a well-defined output signal for Rx mute..s

gate Q605. o

With no RF signal present, the detected
noise at the voltage doubler output turns
on Q603, turning off Q604. This causes Q605
to turn on, applying +1.4 volts to pin 2 of
audio amplifier U601. This voltage turns
off U601 and mutes the receiver.

When an RF signal is received, the noise
at the output of Q601 decreases and drive
to Q603.is removed. This turns off Q603
and allows Q604 to turn on. With Q604
turned on, RX mute gate Q605 turns off. This
turns on U601 so that audio is heard at the
speaker,

The squelch sensitivity is adjusted by
R607 in the base circuit of expander ampli-
fier Q602. cri e o
PO A |

Pressing in the SQUELCH Cancel push-
button on the front of the radio grounds
the base of Q601 and disables the squelch
function.

The output -
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