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GENERAL SPECIFICATIONS

Type CQM761 CQM763
Min Channel Separation 50 kHz 25 kHz or 20 kHz
Max Frequency Swing *15 kHz *5 kHz or ¥4 kHz

Frequency Range

420 - 470 MHz

Frequency Stability

Meets government specifications

Max. Bandwidth

1000 kHz

An-enna Impedance

50 ohms nominal

Number of RF Channels

Max. 6 channels

Ambient Temperature

Working range: -25°C to +50°C
Function range: -30°C to +60°C

Dimensions Local controlled version: 180 x 190 x 68 mm
Extended local controlled version: 180 x 160 x 68mm
Control unit CB700: 118 x 65 x 55mm

We ght Local controlled version: 2.1 kilos

Extended local controlled version: 1. 9 kilos
Control unit CB700: 0, 2 kilos

TRANSMITTER SPECIFICATIONS

RF Fower Output

6 watts

Typ: of Modulation

Phase

AT Response

6dB/octave pre-emphasis 300, ..3000Hz +1/-3dB

Mo 1ula .ion Distortion

3%

Modulation Sensitivity

220 mV EMF (600 )

Ad < cent-channel Interference

Attenuated to meet government specifications

FM Hum and Noise

45 dB

Spurious :nd Harmonic Radiation

Attenuated to meet government specifications

RECEIVER SPECIFICATIONS

Sensitivity CQM761:1.0uV e.m.f, for 12 dB SINAD
CQM763: 0,8uV e.m,f, for 12 dB SINAD
Squelch Electronic, adjustable

Adjacent-channel Selectivity

CQM761: 85 dB (EIA measuring method)
CQM763: 80 dB (FTZ measuring method)

Int - rmodulation

75 dB EIA, 70 dB FTZ

Spurious Radiation

Attenuated to meet government specifications

Spurious Response

Attenuation

90 dB

£ F Output Power

2 watts EIA
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GENERAL DESCRIPTION

Introduction

The mobile radiotelephone CQMT760 is a transmitter/receiver combination for
simplex operated FM radio communication in the frequency range 420-470 MHz.

Within this frequency range the radiotelephone is available in two versions:

CQMT761 Having a minimum channel separation of * 50 kHz,

CQM762 Having a minimum channel separation of either 20 kHz or *25 kHz.

The radiotelephone can be equipped with a maximum of 6 RF channels and it is
intended for as well local operation as extended local operation,

CQM760 is operated from a 12-volt DC power supply, and when installed in a
vehicle the negative potential of the battery, from which the radiotelephone is

powered, must always be connected to chassis,

Construction

The radiotelephone is housed in a drawer-type cabinet consisting of an outer
section designed as a housing, and an inner section that is similar to a drawer.
The two sections are held together by a number of screws. The outer section is
a box made of 2-mm aluminium sheet.

The drawer section consists of two trays made of cadmium-plated steel sheet,
The upper tray designated RF761 contains all the circuits which are not common

to the various frequency bands covered by the CQM700 programme. These are:

Antenna filters

Receiver UHF circuits
Crystal shift unit (if any)
Exciter

Transmitter power output amplifier,

The lower tray designated BA701 contains the units that are common to all the fre-
quency bands covered by the CQM700-programme, These are:

Audio amplifier

Intermediate frequency amplifier
Squelch circuit

Voltage regulators

Tone equipment (if any).

Operation of a local controlled station is performed from the front panel of the

radio cabinet.
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Extended local control is performed from a control unit CB7000 which connects
to the radiotelephone through a multiconductor cable provided with crimp-pins
for solderless connection to the multi-way connector located on the rear of the
radio cabinet,

Space is provided in the radio cabinet for installation of tone equipment and a
line of tone calling units makes it possible to choose between various forms of
selective tone calling systems. All types of the units are provided with cabling
terminating in sockets for connection to associated plugs in the radio cabinet

thereby making soldering unnecessary.

Depending on whether the radiotelephone is intended for local or extended local
control and on the number of RF channels required CQM760 may be provided with
the following types of front panels:

CP701 Front panel with controls and built-in loudspeaker. This type of panel
has no channel selector thus allowing the radiotelephone to be equipped

with only one channel.

CP702 Front panel with controls including channel selector for switching be-

tween a maximum of 6 channels. The panel has built-in loudspeaker.

CP703 Front panel without controls or loudspeaker. Used in extended local

controlled radiotelephones.

The radiotelephone may be equipped with one of the below types of crystal shift

units if more than one RF channel is required.
XS701  Channel shift unit for a maximum of 6 channels,

XS702 Channel shift unit for a maximum of 4 channels with temperature

compensated oscillators.

A type plate located on the radio cabinet states the type designation of the radio-
telephone besides the operation and the maximum number of channels for which

it is intended.

Reading of the type plate:

CHANNEL SEPARATION
1 t50kHz
3 t 25kHz OR *20kHz

TYPE OF FRONT PLATE EMPLOYED
C1 | CP701 (1 CHANNEL)

C2 | CP701 (MAX. 6 CHANNELS)

C3 | CP703 (WITHOUT CONTROLS)

TYPE OF CRYSTAL SHIFT UNIT EMPLOYED
X1 | NO CRYSTAL SHIFT UNIT

v ; X6 XS701 (MAX. 6 CHANNELS)
CQM76X spec. X X XX X4C | XS702 (MAX. 4 CHANN., COMPENSATED)
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Operation

The controls located on the front panel are as follows:

1 2 3 4 5 6
Storno RRARRRNYI]
7 2| [® w7 [9

CP702 FRONT PANEL

1 2 Push-buttons for channel selection.

Tone button with lamp indicating if the channel is occupied (in

——r—— radiotelephone with built-in tone transmitter),

; d Transmit button with transmit pilot lamp (in radiotelephone

without built-in tone transmitter).

Button for cutting the loudspeaker in and out, provided with

m - pilot lamp indicating received tone call. (This button is used
in conjunction with built-in tone receiver only).
_/ Squelch button for cutting the squelch function in and out.
==
® On/off switch with start lamp.
[ITTTTITI Volume control.

Notice: In radiotelephones with built-in tone transmitter an external key (e. g.
steering column switch or microphone button) must be used as transmit
button as the internal button on the front panel is then used for keying

the tone transmitter,

The CP701 front panel corresponds to type CP702 with the exception of the chan-

nel switching unit which is replaced by a dummy chassis,

Control Equipment and Accessories

The list below covers the types of control equipment and accessories that are
available for the CQM760 radiotelephone. Some of them, such as installation
materials, antenna, and microphone, are necessary for installing and operating

the equipment.
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Microphones

MCT701 Fixed microphone with built-in amplifier. Hardware for fixed mounting

is supplied.

MCT702 Fist microphone with built-in amplifier, transmit button, and retainer.

Mounting hardware is applied.
MC703 Fixed microphone for mounting on steering column,
MT701 Handset with built-in amplifier and transmit button. Retainer and mount-

ing hardware is supplied.

All the above types of microphones and handset are provided with cables termi-
nating in crimp-pins for solderless mounting in a multiway connector which pro-
vides for connection of accessories to the radiostation.

Antennas

The radiotelephone is designed for operation with a 50-ohm antenna. Storno
can supply the following types which have bases designed to permit mounting

from the outside without damaging the car upholstery.
AN69-3 1/4 wavelength whip antenna for the frequency range 420-470 MHz.

AN69-4 5/8 wavelength whip antenna for the frequency range 420-470 MHz.

Control Units

One of the following control units, which are intended for installation in or below

the dashbnrard, can be employed for extended local control of the radiotelephone:

CB701 Control unit housed in a cast plastic cabinet containing controls for
the operation of the radiotelephone. This control unit has no channel

selector.

CB702 Control unit housed in a cast plastic cabinet containing controls for
the operation of the radiotelephone including a channel selector for

switching between a maximum of 6 RF channels,

Both types of control units are provided with a multiconductor cable terminating
in crimp-pins for solderless mounting in a multiway connector which provides

for connection of the control unit and other accessories to the radio station.

Loudspeakers

When using CQM760 as an extended local controlled station it is necessary to con-

nect an external loudspeaker. The following types are available:

L.S701 Loudspeaker contained in a plastic housing provided with cable ter-
minating in crimp-pins for solderless mounting in a multiway con-

nector which provides connection of accessories to the radiostation.

1.S702 Weatherproof loudspeaker featuring the same facilities as type LS601.
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Steering-Column Switches

Steering-Column Switches which are used as external transmitter keys are avail-

able in two versions, types SU601 and SU602,

Installation Kits

In addition to the accessories listed above, the installation of a CQM760 radio-

telephone requires a number of installation kits. These are specified below:

MN701 Mounting frame for radio cabinet, complete with fixing screws,

CC701 Cable kit containing battery cable and antenna cable required for instal-

lation of a radiotelephone.’

MK701 Mounting kit containing connectors for connection of battery, antenna,
and accessories to the radiostation besides fusebox and fuses for in-

stallation in the battery cable.

In conjunction with extended local control of the radiotelephone the distance between
the control unit and the radiostation may be extended further by means of the below
kit:

CC703 Extension cable kit with connectors,

For radiotelephones with built-in tone receiver the following accessories for con-

nection of external alarm devices are available:
ACT01 Alarm circuit,

SU703 Auto relay,
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CIRCUIT ANALYSIS

Principle of Operation
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The 13.6 volts supply voltage from the battery is applied to the battery connector

designated "BATT.'". A zenerdiode connected in the back direction across the
battery input serves the purpose of protecting the radiotelephone against the conse-
quences of incorrect battery-voltage polarity. This polarity protection diode is
followed by a transient filter from the output of which the supply voltage is applied
partly to the on/off switch, and partly to the output stage of the transmitter through
a switch transistor.

When activating the on/off switch voltage is fed to two 9-volt voltage regulator cir-
cuits for the transmitter and receiver section respectively. Furthermore supply
voltage is delivered to the audio output amplifier of the receiver and built-in tone

equipment, if any.

The antenna signal is passed to the antenna switching circuit and further to the input
of the receiver. The antenna switching operation is controlled by the stabilized 9-

volt voltages from the transmitter and receiver voltage regulators.

The local oscillator signal to the receiver is delivered from the channel shift unit
XS700 which is controlled from the channel selector. However, in the version of
CQM700 intended for one channel only, the radiotelephone contains no channel
shift unit as the single pair of crystal oscillators required for that purpose will
be incorporated in the transmitter and receiver sections.

The audio output from the receiver is applied to the loudspeaker (LS). The output

level is adjusted by means of the volume control.
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The squelch function of the receiver may be cut out by means of a squelch but-

ton,

As may be seen from the simplified functional diagram the receiver may be con-
nected to a tone receiver TR700, which is used in selective tone calling systems.
The tone receiver serves the purpose of cutting the AF circuitry of the receiver
in and out.

In systems using selective call the loudspeaker output will normally be cut out

by means of the ''Loudspeaker In/Out" button.

On receiving a tone call for which the tone receiver is set this will automatically
cut in the loudspeaker. A 'call lamp' and a ''occupied lamp'' indicating that a call
to the radio station has been received and that the frequency channel is occupied
are also controlled by the tone receiver.

These lamps are not used in radiotelephones without tone receiver.

The oscillator signal to the exciter of the transmitter is delivered by the channel
shift unit, and the modulating signal to the transmitter modulator is applied from
the microphone (MC) through the tone transmitter TT700, if any.

During transmission of tone calls the microphone will be cut out automatically so

that the transmitter is modulated only by the tone signal from TT700.

The transmitter is keyed by depressing the transmit button. This will block the
receiver's voltage regulator and cancel the blocking of the transmitter's voltage
regulator. When the transmitter's voltage regulator starts operating supply volt-
age is delivered to the exciter and the switch circuit. The switch circuit, in its
turn, passes current to the output power amplifier and the entire transmitter is
functioning.

The "transmitter on' condition is indicated by a transmit pilot lamp.

In radiotelephones with built-in tone receivers the transmitter cannot be operated
until the loudspeaker has been cut in manually by means of the 'loudspeaker in/out"
button.

Receiver Section

The CQMT760 receiver section is a double-conversion superheterodyne using
intermediate frequencies of 10.7 MHz and 455 kHz. The very high input selectivity
éharacterizing the receiver is obtained by means of a five-element helix filter
having a low insertion loss.

The necessary channel selectivity is accomplished by means of two block filters,
viz. a 10.7 MHz crystal filter, and a 455 kHz ceramic filter,

A maximum of 6 crystal controlled oscillators - one for each frequency chan-
nel - can be provided.
The oscillators are connected in parallel and channel switching is performed

by switching the DC chassis connection between the oscillators.
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The receiver is composed of the following subunits:

Antenna switching unit AST761
Helix filter (RF input filter) BP1761
Receiver converter with multiplier
and lst mixer RC761
Intermediate-frequency converter with
10.7 MHz crystal filter, 2nd mixer, and
455 kHz ceramic filter:
For 50 kHz channel separation IC701 or
For 25 kHz and 20 kHz channel separation IC703
455 kHz intermediate-frequency amplifier,
squelch, audio amplifier, and voltage regulator. CFT701
(These circuits constitute part of subunit CF701)
Channel switching unit:
For maximum 6 channels XS701 or
For maximum 4 channels, temp. compensated XS702
Signal Path
..... ————_.__.__SQMT760
! BP761 _RC761 _ _ _ _IC7o1/703 _ _ ce7ot __ _____  __ C_P7_00__j.
I ~ r r 0 ~ ~ I ~ ljl | —1||
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i E % [ 0.7 MHz __: I% 455 kHz E 455kHz > i ; ; i |
H I Jss 8 % Y o M I
I | :ef ' '9v 9'31 o f“‘T_‘J ~ ; TR700 | vorme Il
; | |
|y sl > —{ L 1
1L i - T
e —_— ! l I L IN T l !
I ; FLIP -FLOP B‘ ]’ , | : I
‘ XS701 | | gy i
-——T——T === | N .
— | {ETETQ:_G__} Qj, | I [ sQ iN/ouT II
- —j[ I___:_J'_‘_;;'QIQ_ =R 9V RX } | channe I
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: L Jd o ___ _ R,

The input circuits of the receiver are designed to meet the requirements for

good selectivity and intermodulation characteristics.
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From the antenna shift unit the input signal is passed through a helix filter
and an impedance matching network directly to the mixer stage. Because of a
low insertion loss in the helix filter it is possible to obtain a good receiver
sensitivity without using an RF amplifier stage. The omission of an RF ampli-
fier offers the advantages of improved blocking, selectivity, and intermodula-

tion characteristics.

The BP761 helix filter consists of five tuned circuits which can be adjusted to
cover the entire UHF band 420-470 MHz. The coupling between the helix filter
and the mixer stage is performed by a tuned impedance matching network
loaded with a low Q. This network transforms the output impedance of the helix
filter into the input impedance required for the field-effect transistor in the

mixer stage.

Both the injection signal and the antenna signal are applied to the gate of the tran-

sistor. The mixer works into a drain circuit from which the 10,7 MHz signal is

taken off.

Injection signal to 1st mixer

The injection signal is produced in an oscillator working on the fundamental
frequency of the crystal. The oscillator operates within the frequency range
11,35 MHz to 12,75 MHz.

In the oscillator the 3rd harmonic frequency is selected and applied to a multi-
plier chain consisting of a tripler and two doubler stages. The multiplier out-
put frequency is 36 times the fundamental frequency of the oscillator.

After the last doubler stage follows a filter consisting of three tuned circuits
capacitively coupled to each other, The purpose of the filter is to attenuate un-
desired frequencies generated by the multiplier chain thereby preventing them

from reaching the mixer stage.

The injection signal is chosen to be 10.7 MHz below the antenna frequency,
and it is calculated as follows:
f
_ a-10.7
fx = —g— MHz
where fx is the crystal frequency

and fé1 is the antenna frequency.

The RC761 receiver converter includes an oscillator intended for use in re-
ceivers with only one channel. In case more than one channel is required the
radiotelephone will be provided with a channel switching unit type XS701 or

XS702,
XS701 contains oscillators for five RF channels thus allowing the receiver to

be equipped with a maximum of 6 channels,
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The oscillator switching unit type XS702 is a temperature compensated unit
employed where radiotelephones are to work under extreme low temperatures.
The compensation consists in heating the crystals when the ambient tempera-
ture falls below approx. -5°¢C.

XS702 contains oscillators for a maximum of 4 channels.

Intermediate-frequency circuitry

From the mixer in RC761 the 10.7 MHz signal is passed to the intermediate-
frequency converter type IC701 or IC703 - depending on the channel separation

used - which provides for the entire channel selection in the receiver.

First the 10.7 MHz IF signal is filtered in a crystal filter and afterwards ampli-
fied in an IF amplifier stage before it is applied to the transistor in the 2nd

mixer stage where it is converted to 455 kHz.

The injection signal to the mixer stage is produced by a crystal-controlled
oscillator the frequency of which is normally chosen to be 10.7 MHz less

455 kHz, that is 10,245 MHz, but in cases where one of the harmonics of the
local oscillator coincides with the frequency of the antenna signal, which might
cause interference, a crystal frequency of 10,7 MHz plus 455 kHz, that is
11,155 MHz, is chosen instead.

In the first case the crystal frequency is calculated as follows:

fx +0.455 = 10.7 MHz
fx = 10,7 MHz -0.455 MHz.

In the second case (crystal frequency chosen to be 11,155 MHz) the crystal

frequency is calculated as:

fX -0.455 = 10.7 MHz
fX = 10.7 MHz +0.455 MHz,

Within the frequency range 420 - 470 MHz the oscillator frequency will have to
be calculated according to the last mentioned formula when the below frequen-

cies are used:

420.0 - 421,5 MHz

428.9 - 431.7 MHz
439.1 - 441,.9 MHz
449.4 - 452.2 MHz

459.6 - 462.4 MHz
469.8 - 474,7 MHz

The 455 kHz intermediate-frequency signal from the mixer stage is passed through
a ceramic filter in the IC701 or IC703 converter unit before it is applied to the

intermediate-frequency amplifier in CF701.
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The 455 kHz intermediate-frequency amplifier consists of two resistance-coupled
amplifier stage followed by a double-tuned filter and a three-stage integrated

amplifier, The last two stages will normally be operating as limiters.

The amplified and limited signal is next detected in a phase detector which con-
stitutes a part of the integrated package containing the last three stages of the
IF amplifier,

The detector is a socalled "Quadrature detector' or ''product detector' of the
balanced type which provides an effective suppression of AM signals.

As the detector has only one tuned circuit it is very simple to adjust.

AF circuitry

The detected signal from the discriminator is fed through a de-emphasis net-
work to a potentiometer which is used for setting the AF signal level irrespec-

tive of the channel separation and thus the frequency deviation used.

The signal is then applied to a three-stage amplifier in which a field-effect
transistor operating as an electronic switch has been inserted between the second
and third stage. This switch serves the purpose of cutting the AF signal in and
out in conjunction with the squelch circuit. The three-stage amplifier has a
nominal output level of -17 dBm (600 2).

The signal is passed on to the loudspeaker amplifier and the tone receiver, if

any.

The loudspeaker amplifier amplifies the AF input of 110 mV (600 @) to an output
level of 2 watts (5 Q). The input stage is coupled to an active filter which cuts
off all frequencies below 250 Hz.

An adjustable resistor forming part of the collector resistance renders it pos-

sible to make a 12 dB adjustment of the amplification.

The final regulation of the amplification and thus the loudspeaker output level
is performed by means of the volume control on the control panel of the radio-
telephone. Electrically the volume control is connected between the first and
second AF amplifier stage.

The AF output stage consists of two complementary power transistors oper-
ating in Class B push-pull.

Besides temperature compensation negative feed back is employed in the output
amplifier to improve the stabilization.

"muting terminal'' on the AF amplifier it is

By applying a positive voltage to a
possible to mute the AF output to the loudspeaker. This muting takes place
during periods of transmission and in conjunction with built-in tone receiver

where the loudspeaker can be cut out manually,
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Squelch Circuit

The squelch circuit in CQM700 is operated by noise voltages in the output signal
of the discriminator.

The AF signal from the discriminator is passed to a selective amplifier stage
with a resonant circuit in the collector. The resonance frequency of this circuit
can be changed in accordance with the channel separation used by means of a

strapping arrangement,

The noise signal is passed through an expander circuit before it is detected
and applied to a Schmitt trigger, which controls the before mentioned elec-

tronic switch in the AF circuit.

When the noise level exceeds a certain value, i.e. when the signal-to-noise
ratio falls below a certain value, the trigger circuit will be activated and the
AF signal cut off.

The Schmitt trigger also controls a squelch signal circuit which - via the tone
receiver, if any - operates the "occupied lamp''.

The squelch sensitivity is adjusted by a potentiometer located in the input of
the expander circuit (amplitude selective noise amplifier).

By means of a squelch button on the control panel of the radiotelephone the

Schmitt trigger can be blocked manually thus cutting off the squelch circuit.

Transmitter Section

(See block diagram on page 9).

The transmitter is phase modulated. Its output frequency is 36 times the os-
cillator frequency. Phase modulation is performed at the fundamental frequen-
cy.

The transmitter is composed of the following subunits:

Channel switching unit (in radiotelephones

intended for more than one channel):

For maximum 6 channels XS701
For maximum 4 channels, (temp. compensated) XS702
Exciter with modulator EX1761
RF power amplifier PAT61
Antenna shift unit AS761

Modulation amplifier, switch circuits, and
voltage regulator CF1701
(These circuits constitute part of CF701),
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AF Circuitry

The modulating signal from the microphone is fed through the tone transmit-
ter unit, if any, otherwise direétly to the modulation amplifier in CF701
where it is differentiated (pre-emphased), amplified, limited, integrated,
and filtered. The modulation amplifier circuit serves the purpose of match-
ing the microphone output to a signal suitable for the modulator, and to limit
the amplitude of the said signal so that the maximum permissible frequency

swing will not be exceeded, and the transmitter will not cause interference

on adjacent channels,

The amplifier consists of an integrated dual operational amplifier, The dif-
ferentiation is performed by an RC network in the input of the 1lst pre-ampli-
fier. A high degree of negative feedback secures a constant amplification in
this amnplifier stage. Furthermore the 1st pre-amplifier operates as an ampli-
tude limiter which prevents the signal from exceeding a certain level,

From the 1lst amplifier the signal is passed through an RC network before it is

applied to another limiter consisting of two dual diodes.

This extra limiter has been inserted in order to prevent the phase modulator
from being overdriven at low modulating frequencies (phase clipping). During
nominal frequency swing the extra clipper will be inactive,

Before being applied to the phase modulator the modulating signal is filtered
in a splatter filter. The filter is designed as an active filter containing the
2nd amplifier in the integrated dual amplifier unit,

A potentiometer located in the output of the modulation amplifier circuit is

used for adjusting the maximum frequency swing.

RF Circuitry

The fundamental RF signal is generated in a crystal controlled oscillator. As
in the case with the receiver,channel switching is performed by svwitching the
DC chassis connection between the oscillators. The transmitter uses one os-
cillator for each channel. The exciter EX761 contains an oscillator for channel
1, If more than one channel is required the transmitter will be provided with

a channel switching unit.

The exciter performs two main functions: it modulates the RF oscillator signal
and converts it to a frequency and a level suitable for the following power am-
plifier, PAT61,

The RF signal from the oscillator is applied to the 1st buffer, next to the phase
modulator which, in its turn, is followed by the 2nd buffer. The buffers provide

for a constant input level to the modulator and correct load impedances.

The phase modulator is a socalled ''transconductance modulator'' as the phase

modulation is produced by varying the transconductance of a transistor. The
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modulating signal is applied to the emitter of the transistor whereby its oper-
ating point and thus the transconductance is changed concurrently with the
modulating signal.

From the 2nd buffer the signal is fed to a frequency multiplier chain consisting
of 1st tripler, 1st doubler, 2nd tripler, and 2nd doubler. The transmitter out-
put frequency is 36 times the crystal oscillator frequency.

The first three multipliers are designed as balanced circuits resulting in sup-
pression of certain harmonic frequencies,

The triplers suppress the even harmonics and the doublers suppress the odd
harmonics.

Double-tuned bandpass filters with close-to-critical coupling between circuits
are used as coupling elements between the stages. These filters limits the
bandwidth of the exciter by attenuating undesired harmonics generated in the

frequency multiplication process.

From the 2nd doubler the transmitter output frequency signal is fed to an ampli-
fier stage with double-tuned bandpass filters in its input and output circuits
which contributes to improved selectivity and thus attenuation of undesired fre-
quencies. Another purpose of the amplifier stage is to amplify the exciter signal

to a level suitable for the RF power amplifier unit, PA761, The nominal signal
output level of EX761 is 80 mW into a 50 ohms load.

The bandwidth of the transmitter and thus the maximum frequency separation be-

tween the channels is determined by the selectivity in the exciter.

The output signal from the exciter is fed to the RF power amplifier which raises
the RF signal level to the desired antenna output power.

The power amplifier contains four transistorized amplifier stages all operating
on the same frequency. The coupling between the stages consist of tuned matching
network loaded with a low Q.

The RF power amplifier is a Class C amplifier resulting in a high efficiency.

An ADC Circuit (Automatic Drive Control Circuit) in the power amplifier unit
regulates the supply voltage to the first PA stage and consequently the drive to
the following power amplifier stages. The purpose of this circuit is to ensure
constant current through the output transistors and so prevent them from being
overloaded, The ADC circuit also causes the output of the RF power amplifier

to be less dependent on variations in supply voltage and ambient temperature.

By means of a potentiometer in the ADC circuit it is possible to reduce the trans-

mitter output.

From the RF power amplifier the signal is passed through an electronic antenna
shift unit and a lowpass filter to the antenna,.

The antenna shift unit is composed of diodes which are forward biased during
transmission and reverse biased during reception. The lowpass filter is a 7-pole

Chebishev filter having a low insertion loss and low ripple. It serves the purpose
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of preventing the transmitter from radiating signals at undesired frequencies,
such as harmonics of the signal frequency.

The lowpass filter is not adjustable.

Power Supply Circuits and Switch Circuits

CQM700 is powered directly from a 12-volt car battery. The negative battery
voltage terminal on the radiotelephone connects directly to the radio chassis,

i, e. the radio cabinet.

To suppress noise and transients from the battery voltage the CQM700 is provided
with a transient filter,

A polarity protection zenerdiode connected across the battery input serves the
dual purpose of limiting peak voltages to approx. 20 volts and protect the radio-
telephone against the consequences of incorrect battery-voltage polarity. Incorrect
polarity will cause the diode to become conductive, thus blowing the battery-cable

fuse,

The CQM700 contains two identical voltage regulator circuits, one for the
transmitter and one for the receiver, which deliver 9-volt stabilized supply
voltages for operating the transmitter and receiver sections of the radiotele-
phone with the exception of the loudspeaker AF amplifier and the transmitter
RF power amplifier which receive their supply voltages from the battery volt-
age input.

The voltage regulators are protected against short-circuit by limiting their
short-circuit currents so that they will not exceed the maximum currents that

can be drawn from the regulators.

Each regulator has a built-in blocking transistor which is controlled from the
transmit key button. When the key button is in its non-operated condition the
transmitter voltage regulator will be blocked whereas the receiver voltage
regulator will be operating, and vice versa when the transmitter is keyed.

The supply voltage for the PA761 power amplifier in the transmitter is taken
directly from the transient filter and applied to the amplifier unit through a
switch transistor. This switch transistor is controlled by the transmitter volt-

age regulator which, in its turn, is controlled from the transmitter key button.

NOTE: The voltage applied to the switch transistor cannot be turned off by

means of the on/off switch on the radiotelephone.
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CIRCUIT DIAGRAMS AND PARTS LISTS
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