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TECHNICAL SPECIFICATIONS

CQM763D

The stated specifications apply to all channels.

All measurements include antenna branching filter.

The receiver specifications are measured with simultaneous transmitting.

Figures in brachets are typical values.

GENERAL SPECIFICATIONS

Modulation frequency range

CQM7630 x 80 OK: 300 Hz to 3000 Hz
CQM7630 x 80 S: 300 Hz to 2400 Hz

Frequency range. transmitter

CQM763D x 80 DK: 453. O MHz to 455. O MHz
( CQM763D x 80 S: 452.5 MHz to 455. O MHz I

Maximum frequency deviation

~ S'KHz

Frequency range, receiver

CQM783D x 80 DK: 483. O MHz to 485. O MHz
CQM783D x 80 S: 482.5 MHz to 485. O MHz 1

119 private channels included.

Nominal frequency Deviation

CQM763D x 80 DK: ~ 3.3 KHz
CQM763D x 80 S: ~ 3. O KHzDuplex frequency separation

10 MHz Antenna impedance

50 ilRF bandwidth

CQM763D x 80 DK
CQM763D x 80 S

Temperature range

Operating range:
Functioning range:

-2SoC to +SSoC
-30°C to +80oC

2. O MHz
2.5 MHz (19 private

channels incl. )

Channel freQuency separation

25KHz

Dimensions

Locally controlled version:
Extended local control:
Antenna branching filter:
Control unit CB704:

180 x 250 x 70 mm
180 x 210 x 70 mm
235 x 130 x 30 mm
120 x 65 x 55 mm

,... Number ol channels\ ,
CQM763D x 80 DK:
CQM763D x 80 S :

80
80 + 19

Type ol modulation

Phase

2.7 kg
2.43 kg
1.07 kg
0.2 kg

~
Locally controlled version:
Extended local control:
Antenna branching filter:
Control unit CB704:

RECEIVER SPECIFICATIONS

Crystal oscillator frequency, RC762

145.758 MHz

Sensitivitv. e. m. r. ror 12 dB SINAD. EIA

Channel Ol -80: l. l\1V (0.85 \1V)
Channel 81 -99: 1.2 \1V (l. O \1V)

Frequency stability. -25°C to +SSoC

~ 2.5 KHz (~2. O KHz)
Squelch sensitivity. EIA

l. O lAV (0.7 lAV)
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\.Modulation acceptance bandwidth

t 5 KHz (t 7 KHz)

Loudspeaker impedance

SO

Microphone impedance

10.000 n

AF output power

2 W (2.5 W)

Spurious attenuation. EIA

75 dB (85 dB)

Harmonic distortion

SpuriOU8 attenuation. SEN

70 dB (80 dB)

< 6% (3%) measured at l mV RF input,
l W AF output, F od : l KHz and
~ t'. m

nom

Audio t'requency characteristic, EIA

-6 dB / octave +0.5 dB / -3 dB (+0 dB / -1.5 dB)Intermodulation. EIA

70 dB / l ~V (75 dB / l ~V Hum and noise. EIA
\.;:.Blocking. MTD

88 dB I 1 I1V (88 dB

80 dB (70 dB);
40 dB (40 dB);

squelched condition
unsquelched condition1 liV

Hum and noise. MTD
Blocking. GPO

< 1 dB 40 dB (45 dB);
30 dB (38 dB);

pt. 2.2.11a
pt. 2.2. llb

Spurious and harmonic SR mission

into an artific_~al )oad (SEN.l

< 2 nW 0.4 nW)

TRANSM ITTER SPECJ FJCA TJaNS

RF output

8W

Crystal oscillator frequency. EX762

145.992 MHz
~~

Modulation frequency characteristic, MTD

+6 dB / octave +1 dB / -3 dB (+O dB / -2 dB)
CQM763D x 80 DK: 300 Hz to 3000 Hz
CQM763D x 80 S: 300 Hz to 2400 HzFrequency stability. -25°C to +SSoC

t 2.5 KHz (t 2-0 KHz) FM bum and noise. EIA

-45 dB (-80 dB) .
Spurious radiation

Harmonics: < 2 j1W « 0.2 j1W)
Adjacent channels. MTD: < 2 j1W « 0.5 j1W)
Other frequencies: < 0.2 j1W « O. l j1W)

AF input impedance

560 n

AM. 

MTD

7\ (1.5%)Modulation sensitivity. EIA

Transmitter load.-110 mV .t 1 dB

Meets the MTD requirements pt. 2. l. 2a. b and c,Modulation distortion. EIA

~
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GENERAL DESCRIPTION

CQM763D

Introduction

The Stornophone 763D radiotelephone is a mobile

transmitter for the UHF duplex operated public

radiotelephone systems in Denmark and Sweden.

From the frequency allocation table. the channel

numbers. channel frequencies and the relationship

to the synthesizer signal appear. As the channel

selector is in the BCD code and the programable

divider requires the 9-complement of the BCD

code. a converter is inserted.

The only difference between the Danish equipment

and the Swedish equipment is the option for 19

private channels (81 -99) in the Swedish equipment

Duplex
spacing

Receiver frequency

range

Transmitter frequency

range

10 MHz

10 MHz

453. O MHz -455. O MHz

452.5 MHz -455. O MHz

463. O MHz -465. O MHz

462.5 !\1Hz -465. O MHz

CQM763D x BO DK

CQM763D x BO SX

x 19 private channels included

preselector filter

receiver

synthesizer unit

exciter

RF amplifier

transmitter power output amplifier

The lower circuit panel. designated BA702. contains:

There are two mechanical different systems availa-

ble. local control and extended local control.

Local control applies to the dashboard-mounted

model with built-in loudspeaker. which is operated

by controls on the front panel of the radio ca-

l, binet. Extended local control applies to the model

which is operated from a dash-mounted control

unit connecting to the radiotelephone proper

via a cable and multiconnector. The radio chassis

is then placed elsewhere in the vehicle. A se-

parate loudspeaker must also be instalIed willi

the latter model.

intermediate frequency converter

intermediate frequency amplifier

squelch circuit

voltage regulators
tone equipment. where included

Construction
Between the circuit panels and the front control

panel are placed

a frequency control unit

a 5 volt switching regulator

The solid state circuitry is built up as fu.ntional

module units for eas e in servicing.

The radio chassis slides into the cabinet from

the front and is held in place by screws from

the rear of the cabinet. The chassis consists

of two circuit panels hinged on to the front control

panel. When separated. the two chassis halves

open out like a book.

The upper circuit panel. designated RF763.

~ contains all the circuits which are dependent

upon channel frequencies. These are:

A type plate located on the radio cabinet states

the type designation of the radiotelephone. showing

the service for which it is intended.
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Reading the type plate:

Remote control (CP703)

Local control (CP705)

Denmark 80 channels

Sweden 80 channels.
specCQM763D

Control Equipment
To bring the microphone into close talk

position this mounting kit. consisting

of 2 flexible metal tubes (goose necks).

length 20 and 35cm. is available.

MK704The locally controlled model will have the following

front panel:

Front panel with controis. built-in loud"

speaker and channel selector.
CP705

Channel Indicator

Channel indicator for displaying the

channel in operation. The indicatoI"

can be used with all type s of control

unit.

ID701
The CQM763D for extended local control will have

a blank front panel with neither controls nor loudspea-

ker and is designated CP703.

ane of the foliowing types of control units, intended

for dashboard-mounting. must also be instalied

for extended local control: Antenna

AN63-3 1/4 wave length whip antenna for the

420-470Mhz frequency band and the im-

pedance matches 50 n. Base design per-

mits mounting from the outside without

damaging the car upholstery.

Control unit housed in a cast plastic ca-

binet and containing opera ting ..=ontrols

for the radiotelephone.

CB704

Automatic control unit housed in a cast

aluminium cabinet and containing operat-

ing controls for the radiotelephone.

CB706

Installation Kits
Accessories

The installation of a CQM783D radio set will

require some or all of the following installation

kits. :

Accessories available for the CQM763D radiotelephone
are listed in this section. Some of them. such as

installation materials. antenna and microphone.

are necessary in order to install and to operate

the equipment.

Mounting frame for radio cabinet,MN70 l

Cable kit containing extension cable

terminated in multiconnectors for con-

trol unit and accessories.

CC704

Microphones

Fixed microphone with built-in amplif'ier.MC701

Battery CableCC701Fixed microphone for mounting on steering

wheel column.
MC703

MK70 l Mounting kit containing connectors

for connecting battery. antenna and

accessories to the radio cabinet plus

fuse box and fuses for installation

series with the battery cable.

Handset with built-in amplifier and trans-

mitter keying switch.
MT702

Retainer for MT702HS602
All of the above items are supplied with cables

for termination in a multiconnector providing connections

between accessories and the radio cabinet. w

60. 295-El-2 -
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SU703Loudspeakers Auto relay for equipment willi built-in

tone receivers. connects to external

alarm devices such as auto horn. etc.
When using the extended control system it is

necessary to install an external loudspeaker.

The following type is available:

~S701 Loudspeaker enclosed in a plastic hous-

ing. complete with cable to be soldered

to the accessory connector.

Power Supplies

PS701 Power supply for 24V car battery. any

battery polarity.

PS702 Power supply for 24V car battery. ne-

gative pole to chassis.External Switches. Relays. etc

SU701 Transmitter keying device for mounting

on steering column.

SU702 Transmitter keying device for mounting

on :iashboard.

..

~

80. 295-El-3 -60. 295-El
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CIRCUIT DESCRIPTION

CQM763D

General
During transmissions of a tone signal. the micropho-

ne signal is switched off automatically so that

the transmitter is modulated by the tone signal

only.

The transmitter is keyed by depressing the transmit-

button which operates the transmitter voltage

regulator and a transistor switch to the transmitter

power ampliCier. The "transmitter on" condition

is indicated by the transmit indicator lamp.

The nominal 12V supply from the battery is applied

to the connector designated "BATT". A reverse

biased zener diode across the battery input protects

the radiotelephone against incorrect supply polarity.

The supply voltage is fed. via a transient filter.

to both the ON/OFF switch and to the transmitter

power amplifier through a transistor switch.

The filtered battery voltage is applied to two

9 volt regulator s which supply the transmitter

and receiver sections. to the receiver audio

output amplifier and to the tone equipment.

The incomming signal passes through the antenna

branching filter unit (BF) to the input of the

receiver.

The audio from the receiver is applied to the

loudspeaker (LS) or to the microtelephone (MT:

The output level is adjusted by means af the

volume control.

If the radiotelephone is fitted willi a tone receiver.

the transmitter cannot be opera ted until the loudspeak

er has been switched ON manually by means

of the loudspeaker ON/OFF button.

RECEIVER

The receiver is a double conversion superheterody-

ne using intermediate frequencies of 10.7MHz

and 455KHz. The high RF sensitivity characteristic

of the receiver is provided by a five element

helix filter having low insertion 1055.

The squelch button is provided to override the

squelch function of the receiver.
Adjacent channel selectivity is obtained by using

two band pas s filters:

As may be seen from the simplified functional

diagram. the receiver output may be connected

to the sequential tone receiver SR700 used in

selective tone signalling systems. The tone receiver

enables the AF output circuits to be switched

on and off.

a 10. 7MHz crystal filter and

a 455KH z ceramic filter.

The receiver comprizes the foilowing subunits:

BF762 Antenna branching filter

BP762 Preselector filter

RC762 Receiver converter with

1st mixer. local oscillator

and synthesis mixer

lntermediate frequency

IC703 Converter with 10.7MHz

crystal filter. 2nd mixer.

2nd local oscillator and

455KHz ceramic filter

In systems using selective calling. the loudspeaker

will normally be switched off using the LS ON/OFF

button.

When a tone call. correct for the tone receiver

setting, is received. the loudspeaker will be

switched on automatically. The tone receiver

alBa controls the I'CALL" and "ENGAGED" lamps

indicating that a call has been received or that

the radio channel is occupied. These lamps are

not used in radiotelephones not fitted with tone

receivers.

455KHz intermediate frequency

amplifier. squelch circuit. AF

amplifier and voltage regulator

CF702

The modulating signal to the receiver is derived

from the microphone (MC) or the microtelephone

(MT) via the tone generator TT780.

BO. 29B-El
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RECEIVER

Signal Path Intermediate Frequency Circuits

From the mixer in RC782 the 10.7MHz signal

passes to the intermediate frequency converter.

type IC703. which provides the channel selectivity

of the receiver. The first IF signal passes through

th~ 10. 7MHz crystal filter and is then amplified

in a single IF amplifier stage. It is then applied

to the transistor in the 2nd mixer stage and conver

ted to the second IF signal of 455KHz.

From the antenna branching filter unit the input

signal is passed through the preselector filter

and an impedance matching network directly

to the mixer stage. Because of th'e low insertion

loss in the filter. it has been possible to obtain

excellent receiver sensitivity without an RF ampli

fier stage.

The injection signal to the mixer stage is generated

by a crystal oscillator whose frequency is 455KHz

below 10.7MHz. The crystal is calculated:

10.7MHz -O. 455MHz = 10. 245MHz

The second intermediate frequency signal from

the mixer stage proceeds through the 455KHz

ceramic filter in the IC703 converter and is then

applied to the intermediate frequency amplifier

in CF702.

This approach has resulted in superior blocking.

selectivity. and intermodulation characteristics

of the receiver. The BP762 filter consists of

rive tuned circuits which can be adjusted over

the band. The coupling between the filter and

the mixer stage is provided by an impedance

matching network loaded to a low Q. This network

transforrr:s the output impedance of the filter

to the impedance required by the field-effect

transistor (FET) of the mixer stage.

The 455KHz intermediate frequency amplifier

consists of two RC coupled stages followed by

a double tuned filter and a three stage integrated

circuit amplifier. The last two stages provide

the required limiting of the signal.

The local oscillator signal and the received signals

are applied to the gate of the FET. The mixer

output at 10. 7KHz is taken from the drain circuit.

The mixer injections signal is 10.7MHz below

the antenna frequency and is produced by mixing

the signal from a crystal oscillator willi the synthe

sis signal.

The amplified and limited signal is then demo-

dulated in a phase detector incorporated in the

integrated circuit.
The crystal oscillator is a 7th oyer!One series

res~na~ce os~. which is followed by a

double-gate-FET buffer arnplifier. The buffer

output is mixed willi the synthesis signal in a

second FET and the mixer output is filtered and

amplified in order to obtain adequate drive for

the RF mixer. The filters are helix circuits in

order to suppress spurious signals. especially

the oscillator frequency. To compensate for oscilla

tor drift at low temperatures the unit incorporates

a partial crystal oven.

The balanced quadrature detector a1so provides

efficient rejection af any amplitude modu1ated

signals that may be present.

The detector has only one tuned circuit and is

simple to adjust.

AF Circuits

The demodulated signal is fed through a de-

emphasis network to a potentiometer. preset

to suit the AF signal level obtained from the detector

This level depends on the maximum frequency

deviation in use as determined by the channel

spacing of the receiver.

The conversions can be expressed as !ollows

+IF'RX = fxRX + Cg

= Antenna Crequency

Crystal oscillator frequency'xRX
= Synthesizer signal frequency

The signal is then applied to a three stage ampli!ier

in which a !ield-e!!ect transistor. operating as an

electronic an/af! switch. has been placed between

the second and third stages. This switch is controlledIF l = 10.7MHz

60. 296-El380. 298-El
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\.( 1Y squelch clrcuit. The amplifier has nominal output
level ol -17dBm (110 mV).

The squelch sensitivity is adjusted by a potentiometer

located at the input ol the noise amplifier.

The Schmitt trigger can be blocked manually by means

ol the squelch button on the control panel ol the radiote-

lephone. thus overriding the squelch circuit.

TRANSMITTER

The transmitter is phase modulated and the output

frequency is produced by mixing the synthesizer

signal with the signal from a crystal contr01led oscilla-

tor.

(
l-:

The transmitter comprises the following subunits

Exciter with crystal oscillator

and mixer circuits EX762

RF amplifier RA 761

RF power amplifier PA763 or PA 765

Antenna Branching filter BF762

Modulation amplifier. transmitter

switch and voltage regulator CF702

(these circuits constitute part

of CF702)

The signal is passed to the loudspeaker amplifier

and to the tone receiver. if fitted.

The loudspeaker amplifier ampliftes the AF input

signal of 110 mV to an output level of 2W into a 5 11

load. The input stage is a high-pass active filter

which attenuates frequencies below 250 Hz.

A variable resistor, forming part of the collector

load, permits a preset 12 dB adjustment of the gain.

Manual gain adjustment, and thus loudspeaker output

level, is effected by the volume controion the control

panel of the radiotelephone. Electrically, the volume

control is connected between the first and second

AF amplifier stages.

(The AF output stage consists of two complementary

power transistors operating in Class AB push-pull.

Temperature compensation and negative feedback
are employed in the output amplifier to improve stabili-

zation.

AF Circuits

The modulating signal from the microphone is fed.

through the tone generator to the modulation amplifi-

er where it is differentiated. amplified. limited.

integrated and filtered. The modulation amplifier

transfarms the microphone output to a signal 8uitable

for the modulator and limits the signal amplitude

so that the maximum permissible frequency deviation

is not exceeded.

By applying a positive voltage to a "muting terminal"

on the output amplifier it is possible to mute the AF

output to the loudspeaker. This muting occurs during

periods of transmission and when controlled by tone

equipment. if fitted.

Squelch Circuit
The squelch circuit in CQM700 is operated by noise

components in the demodulated signal.

~~
The AF signal from the discriminator is passed to

..t frequency selective amplifier willi a resonant circuit
-as the collector load.

The modulation amplifier is designed around an

integrated circuit containing two operational amplifi-
ers. Differentiation is performed by an RC network

at the input of the first amplifier. A high degree

of negative feedback ensures constant gain of the

amplifier which also operates as an amplitude limiter.

The noise signal is passed through an amplitude

selective noise amplifier. rectified and applied to

a Schmitt trigger, which controls the electronic 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 is activated and the AF

output signal is switched off.

The output signal is then applied through an RC

network to a second limiter consisting of two dual

diodes.

The Schmitt trigger also controls a squelch signal

circuit which, in conjunction willi a tone receiver,

wiU operate the "engaged" lamp when there is traffic

on the channel.

This limiter has been provided to prevent the modula-

tor from being overdriven at low modulating frequencies.

For normal frequencies and deviations the limiter

will be inoperative.

l

~
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Before being applied to the modulator. the modulating

signal is filter ed in a splatter filter which has

been designed as an active element using the second

am p lifier of the integrated circuit.

A potentiometer located at the output of the modulation

amplifier is used to adjust the maximum frequency

deviation.

The RF power amplifier is a high efficiency claes C

amplifier. An ADC (Automatic Drive Control)

circuit in the power amplifier unit regulates the

supply voltage to the first stage and consequently

the drive to the folIowing stages. The purpose

of the ADC circuit is to prevent overloading. Additio-

nally. the ADC circuit reduces the dependence

of the output of the RF power amplifier on supply

voltage and ambient tempera ture.

The transmitter output power is adjusted to the

required sale level by means of a potentiometer

provided in the ADC circuit.

RF Circuits

The RF signal is generated in a crystal controlled

oscillator contained in the exciter EX712.

The oscillator signal is applied to a buffer amplifier.

whose output is mixed willi the synthesis signal.

The mixer output is filter ed and amplified in order

to obtain an adequate signal for the RAT81.\..

Antenna Circuits

The signal genera ted by the transmitter is passed

through a low pass 7-pole Chebishev filter. The

antenna filter having low insertion loss and ripple

attenuates signals at undesired frequencies to an

acceptable low level, e. g. harmonies of the transmit-

ter frequency.

In order to suppress spurious signals. especially

the oscillator frequency. 3 circuit helix filters

are used. To compensate oscillator drift at low

temperatures the unit incorporates a partial crystal

oven. The antenna filter is not adjustable

The conversions can be expressed as follows The transmitter signal at the output connector is

fed through the antenna branching filter BF781

to the antenna..-f- + f'TX --XTX S

[TX = Transmitting frequency
Synthesizer Circuits

fXTX = Crystal oscillator frequency

fS = Synthesizer signal The frequency synthesis unit FS701 produces the

synthesis signal by the digital frequency synthesil

method.

The signal is genera ted in a voltage controlled

oscillator (VCO) whose output is amplified. and

fed to the exciter and to the receiver converter.

The VCO is part of a phase locked loop conøtsting

of a buffer amplifier. a programable frequency

divider. a phaøe detector. a prescaler and a low

pass filter.

The output signal from the exciter is fed to an RF

amplifier (RA 761) opera ting at the final frequency

of the transmitter. Tuned input and output band

pass filters of the amplifier provide aditional selecti-

vity and thus also attenuation of undesired signals.

The amplifier raises the signal to the level required

by the final RF power amplifier PA 763 or PA 765.

The nominal RF output power of RA761 is 100 mW

into 50 Q load. The phase detector compares the divided VCO t'requen-

cy to a 12.5 KHz ret'erence t'requency. Any difference

in t'requency will be opposed by the DC voltage

at the low pass filter output. adjusting the VCO

frequency up or down until it locks to the ret'erence

frequency.

RF Power Amplifier

The power amplifier P A 763 contains three transistor

amplifier stages. power amplifier PA 765 one transistor

stage and a power module. The coupling between

the stages consists of tuned matching networks

with low loaded Q values.

BO. 29B-EI 60.296-EI-5 -
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RECEIVER
OUTPUT

TRANSMITTER
OUTPUT

SYNTHESIZER BLOCK DIAGRAM

\..-

The 12.5 reference frequency is produced by dividing

the output of a 3.2 MHz crystal controlled oscillator

by 258.

Power Supply and Switching Circuits

CQM783D is powered directly from a 12 volt car

battery. The negative battery terminal connects

directly to the cabinet of the radiotelephone.The RC oscillator frequency and the EX oscillator

frequency are so chosen. that the lowest transmitting

frequency corresponds to dividing by 600 in the

programable divider. The three decades in the

counter are controlled by the 9-complement of

the divisor expressed in the BCD code.

A transient filter is provided to 8UppreS8 noise

and transients generated by the vehicle's electrical

system.

A reverse biased zener diode connected across

the battery input terminals limits the peak voltage

to approx. 20 volts and protects the radiotelephone

against damage caused by incorrect supply polarity

lncorrect battery connection will cause the diode

to conduct and blow the fuses fitted in the battery

cable.

The third decade counter is fixed programmed

to divide by 6.

J! ~..;:;;Frequency Control

The conversion of the channel selector BCD code

to its 9-complement code takes place in the frequency

control unit FC703.

The CQM763D contains two almost identical voltage

regulator circuits which deliver 9V stabilized supply

voltages for operating the transmitter and receiver

sections of the radioteleph.one. The supply to the

loudspeaker output amplifier and the transmitter

RF power amplifier is taken from the batteryand

is unstabilized.

The circuits allow conversion of maximum 99 channels

of which 19 channels are blocked by additional

logic circuits. When the channel selector is set

to a blocked channel, the frequency control unit

produce blocking voltages to blocking gates in

the transmitter and receiver circuits. and an astable

multivibrator fiashes the channel display and the

ON/OFF lamp.

The voltage regulators are protected at the output

against short circuit by lirniting the maximum current

to a safe value.

The transmitter regulator has a blocking transistor

controlled by the transmit key button and the blocking

voltage from the frequency control unit. Willi

In Swedish units ane or same of the remaining 19

channels may be opened and used as private channels,

BO. 29B-El-6 -
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This switch is supplied by the transmitter voltage

regulator which is controlled by the transmit key

button.

The voltage to the transistor switch cannot be turned

orr by means of the ON/OFF switch of the radiotelephone.

the CQM763D in the standby or receive condition.

the key button is in the "OFF" position. i. e. not

depressed. The receiver voltage regulator operates

normally and operation of the transmitter voltage

regulator is blocked. When the key button is pressed

ihe blocking is superseeded. However. this requires

the channel selector not to be set to a blocked channel

and the tone receiver to be in condition "tS IN".

if fitted.

Supply voltage for the TTL logic circuits is de.ived

from a selfoscillating switching regulator (YR7DI)

ensuring low loss and high efficiency.

The supply voltage for the power amplifier in the

transmitter is taken from the transient filter and

applied to the amplifier unit through a transistor

switch.

60. 296-El-7-60.296-El
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ADJUSTMENT PROCEDURE

CQM763D

RECEIVER ALIGNMENT

The readings should be kept below approx. 10 ~

if an A VO-meter is used, and below approx. 500

mV if an EVM (electronic voltmeter) is used. and

in any case below the point where an increase

in generator output voltage results in a decreasing

meter reading.

Before switching on the CQM763D connect a power

supply with the correct polarity to the battery connect-ar.

Set the supply voltage to 13.6V and the current

limiter to 100 mA.

With the station switched off, increase the

sypply voltage until a current of 100mA

is reached.

Requirement: V l < 21V.
supp y-

Keeping within these values ensures correct operati-

on of the protective zener diode, E13, in CF702.

Coarse Adjustment of L 1 in CF702

Disconnect the generator and disable the squelch

by pushing the "Squelch out" button on the control

panel/control box.
Decrease the supply voltage to 13. 6V and set the

current limiter to lA.

Connect an AC EVM to terminal 35 LINE OUT (AF -

17 dBm) on the terminal board.
The station may now be switched on.

Check the 9V RX at terminal 3 on the IF converter.
Adjust coil L l in CF702 for maximum meter reading.

If two maxima are obtainable. adjust for the greater.
BV ! O. lVRequirement:

Ir necessary. adjust the RX voltage by means or

potentiometer R64 in CF702. This potentiometer

can be reached from the rear of the module tray

BA702.

IC no reading can be obtained. the potentiometer

R16 (AF-RX) may be turned up. This potentiometer

can be reached from the rear of the module tray

BA 702. and turns up counter- clockwise.

Check the regulated 5V supply at the output terminal

of VR701.

sv ~ O. lV.~ -c Requirement:
Adjustment of Oscillator Frequency in IC700

If necessary. adjust the 5V by means of potentiometer

RI in VR701. This potentiometer can only be reached.

when the front panel has been removed and the

VR701 screen box opened.

IC a frequency counter is available. the frequency

may be read at test point m , IC703. IC the input

of the frequency counter is DC-coupled a capacitor

(approx. l nF) should be connected in series.

The frequency will be 10.245 MHz. Refer to circuit

description, "Intermediate Frequency Circuits",

Alignment of 2nd IF Amplifier (455 kHz)

To protect the IF amplifier input stages. establish

a good earth connection between a 455 KHz generator

and the chassis.
Where no counter is at hand. proceed as follows

Connect a 455 KHz generator to the IF input of

CF702 and a 10.7 MHz generator to the input of

IC703. both in operation at the same time by

pressing both buttons. The 10.7 MHz output is

fixed. and the 455 KHz variable by means of the

attenuator. The accuracy of the generator signal

should be checked to be 10.7 MHz ~ 20 Hz.

Apply a 455 KHz signal to the input of CF702. The

IF generator STORNO G21 is well suited.

Connect a DC voltmeter with RF probe. STORNO

95.089. to test point [i] in CF702.

Adjust transformer s Tl and T2 for maximum meter

reading attenuating the generator output before

overloading the IF amplifier. causing limiting.
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~.
The voltage with the oscillator stopped (short

the crystal to chassis) will be approx. o. 25V.

Minimum increase with the oscillator working will

be approx. 30 mV.

I\djust the output level of the 455 KHz generator

C- .1til a beat note is produced in the speaker (LS

in/out must be pressed il tone equipment is instalied) .

Adjust trimmer capacitor C12 in IC703 for zero

beat.

The frequency difference may also be observed

on an oscilloscope connected to the "Line out",

600 ohm audio output, which is accessible on the

terminal board, terminal 35.

Connect the voltmeter to testpoint0and testpoint

(Din RC762.

Adjust L5. RC762 for maximum meter reading.

The voltage with the oscillator stopped will be

approx. O. 05V.

Start the oscillator.NOTE: The discriminator has no zero adjustment.

Alignment af 1st tF Amplifier (10.7 MHz)
Requirement:
Minimum voltage increase ~ O. 45V

Applya 10.7 MHz signal to the input of IC703. Typical: O.BV

\.":O}(~onnect a DC meter willi an RF probe (95.089)

to test point [jJ in CF702.

Adjustment af Tripler Circuit. RC762Adjust coils Ll. L2 and L3 in IC703 for maximum

meter reading. The input level should be kept

low enough to prevent limiting.

Gain of IC703 > 20 dB

Alignment of the frequency synthesizer reference

oscillator.

Select channel 40 corresponding to an output frequen-

cyof 16.000 MHz.

The following procedure must be followed carefully

as capacitor C 13 can be adjusted to the third harmonic

of the input frequency and to the second harmonic

as well. Four settings of C13 wiU normally produce

a resonance peak as it can be turned 3600.

Connect a DC voltmeter to testpoint0and testpoint

(Din RC762.

Adjust C13 for minimum voltage.

As mentioned above there will be four clips. of

which the smaller is chosen.
Connect a frequency counter to the TX output of

the FS701.

~.;?;,'
C~djUst Cl in FS 701 for 16.000.000 :t 10 Hz.

Check all channels for correct synthesizer frequency

according to the frequency allocation tables.

The receiver shall be blocke-j (no RF noise when

pressing the SQ button and the LS in button) and

the ON/OFF lamp and the channel display shall

start flashing, when the channel selector is set

to channels not used.

Alignment of Mixer Injection Signal to RC762

Connect the DC voltmeter to testpoint0in RC762.

Connect a frequency counter to testpoint m .

Read the frequency, approx. 437. O MHz, to make

certain that Q3 is working as a tripler. If necessary

choose an other setting of C13.

Remove the frequency counter and adjust capacitor

C 15 for maximum reading on the voltmeter. Due

to interaction the adjustment ol C13 and C15 should

be repeated until no further increase in voltage

at testpoint0is obtained.

The voltage at testpoint0with the oscillator stopped

will be approx. O. 8V. Minimum voltage increase

with the oscillator working ~ O. 3V; Typical: O. 8V.
Connect a DC voltmeter to testpoint CD and testpoint

@ in RC762.

Adjust L3 in RC762 for maxirnum meter reading.

Distance between the tuning slug and the top of

( ne coil form should be approx. 2 mm.
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Select channel o l(
Adjustment of Crystal Oscillator Frequency, RC762

Turn the tuning glug of L5 in BP762 flush with

the outside of the chassis.
Connect a frequency counter to testpoint [1J in

RC762. Adjust Ll. RC762, for correct frequency.. L9, LIO, Lll, L12. L15, L16, L17, and C50 is adjust-

ed for maxirnum meter reading in testpoint(V.

f:: 437.275 MHz t; 200 Hz.Requirement:
Due to interaction the adjustrnents should be repeated

until no further increase in meter reading can be

obtained.

Ir the frequency cannot be pulled to the correct

reading the strap in the oscillator circuit must

be altered. Referto RC762 ciagram. As the crystal oscillator frequency is only 3.5%

below the desired" frequency. care must be taken

not to resonate the filter circuits at the wrong frequen-

cy.

The frequency should be adjusted at 250C ambient

temperature.

Due to interaction between LI and L3. the adjustment

of L3 should be checked. and any readjustment

C requires the frequency to be readjusted.

The voltage at testpoint0with the oscillator stopped

will be approx. 3V.

Start the oscillator
Checking the FS701 Output Level

Requirement:

Minimum increase at testpoint0

RC762 = O. SV
Connect an RF probe and volt meter to test point rn RC

Set the channel selector to channel 30
Check the voltage at the higher frequency and

the lower frequency.
Stop the RC crystal oscillator and measure the

RF level.
If the voltage drops at higher or lower frequencies.

small corrections of the filteralignment may be

implemented.
Requirement: 0.82 -1.04 V

Coarse Adjustment of BP762

Select the channels having the higher frequency

and lower frequency and measure the RF level.

If the level is low in one position. L 7 in RF amplifier I

.r;.,. ( in FS701 is adjusted for best symetry.
The trimming slugs, LI, L2, L3, and L4 of the

filter BP762 are set to the approximate positions

according to the graph. The graph and the picture

indicate the mechanical position of the slugs as

a function of the receive,r antenna frequency. L5

is to remain in its position as set during the fine

tuning of the filters.

Alignment of Filters and RF Amplifier, RC762

Connect a voltmeter to testpoint0in RC762.

Stop the crystal oscillator in RC762 (short the crystal

to chassis).

L-Course tuning

Connect an RF generator to the input of BP-filter I.

and set the generator for 452.3 MHz. Adjust

L9. LlO. LII. Ll2 LIS. Ll7 and C50 for maximum

reading on the voltmeter.

-~~~~:/;1 ,-.. .0_0.: I-I
, '~ '..O
I,-.""- -.
O

EJne tunin~
i
:-I ., , .:. 'f' ...Jo .

"TO'- ( Remove the RF generator and start the crystal

oscillator.

60. 297-El60. 297-El -3 -



Storno
Storno

-Irther Alignment of RC762'rine 

Tuning of BP762, and

Fine Tuning of IC703

\.and L3 in IC703, are now fine tuned for maximum

reading at test point UJ. CF702. The circuits in

IC703 should be aligned two or three times, as

they influence each other.
Connect a DC EVM willi an RF probe to testpoint

[!J ~n CFiO2. An AVO-meter may be ~sed. but the

deflection \vill only be on the order ol tens of microam

peres.

Fine Tuning of L 1 in CF702

Keep the RF generator connected as described

and set its output attenuator for fulllimiting in

the CQM763D. approx. 1 mV EMF from the genI

:'onnect an unmodulated RF

input of the CQM700.

generator tc

the 

antenna

Select channel 30 Modulate the generator willi l KHz to a f.requency

swing of..t 3.5 KHz.Set the generator to the receiver frequency (463. 125MHz)

Fine tuning of the generator frequency may be

done by loosely coupling a 455 KHz signal to the

IF input of CF702. (First connect CQM100 chassis

generator earth.) Tune the RF generator for

~ero beat with the LS in/out depressed if tone equip.

ment is installed.

Connect an audio voltmeter to testpoint m in CF702

This testpoint becomes accessible by unscrewing

the upper PC-board oC CF702.

lPeak coil LI in CF702. for maximum meter reading

65 mVRequirement
The RF generator output should be kept low enough

to prevent limiting in CF702. i. e. a reading ol

approx. 500 mV on a DC EVM with an RF probe

at testpoint[lJ. CF702.

NOTE: Terminal 35 "Line out", on the terminal

board or the connector "Line out" on the control

units may be used instead of test point []J. However,

this reading is dependent on the setting of potentiome-

ter RI8, AF-RX, in CF702, and it must be checked

that an audio level of> 110 mV can be obtained

from -Line out" for the appropriate frequency deviatior

as sho\vn below.

The foliowing coils are tuned for maximum meter

reading in this order:

C

L

L

L

L

L

L

RC782

BP782

BP782

BP782

BP782

BP782

RC782

IC703

IC703

IC703

Adjusbnent and Checking af Audia Circuits

Modulate the RF generator with

the frequency deviation to 0.7 -&. 1,

L 2

L 3

I l KHz. and set

]t A f max.: 3.5 KHz

Set the RF generator output level to approx. lmV

EMF

Due to interaction. especially between C50 in RC.

and L5 in BP. the procedure should be repeated

until no further increase in meter reading can be

obtained.

IC the CQM763D is provided with tone equipment

press the LS in/out button.

By adjusting C50. RC762, the oscillator drive signal

to the RF mixer will have decreased. Ll7, RC762.

must be fine tuned for maximum reading on a DC

voltmeter connected to test pOint(V. RC762

Check. the frequency of the RF generator.

Back rXf the volume control on the control unit

and OD the control box/control panel. ir any.

Connæt an audio voltmeter to "Line out",

Adjust the audio output level to 110 mV- by mean

of RIe in CF702.

Now. when stopping the oscillator. the voltage

testpoint0should rall at least O. 3V. Ll. L2

Connect a sn load resistor across the loudspeaker

output terminal s instead of the loudspeakero. l
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( ( .Connect an audio voltmeter and a distortion meter

across the loudspeaker terminals. Set the volume

control for 2. 25V on the meter.

."

Checking Receiver Sensitivity

Check the distortion.

Requirement: k < 5%

Modulate the RF generator with l KHz, and a rrequen-

cy deviation or 3. O x max. Il r.

Set the generator output to l mV EMF.

Connect the distortion meter across the loudspeaker

terminals. substituting a 5n resistor ror the speaker.

Set the volume control ror IV across the load.

Reduce the calibrated RF voltage from the RF genera-

tor.

NOTE: Before leaving the factory. the audio output

amplifier has been adjusted for:

-a power output of 2 W (by means of potentio-

meter R83 on CF702) for an audio input

of 110 mV from LINE OUT (AF-17dBm), Requirement:
for 12 dB SINAD ~ l. O IJV EMF. (channels 01-80)

for 12 dB SINAD ~ l. llJV EMF. (channels 81-99)
-a base bias to the output amplifier transist-

ors ensuring a suitable no-signal current

in the stage.
The procedure should be repeated on all channels.

Consequent adjustment ol the n6signal current

in the output stage is perlormed in the lollowing

way:

Adjustment and Check of Squelch

Adjust the squelch by means of potentiometer R38

in CF702 to open the audio signal path for an antenna

signal of 10 to 12 dB SINAD across the speaker

terminals.

Remove the antenna signal and check that the squelch

will close and block the audio output.

Check that the audio path reopens when the squelch

button is activated.

Checking Overall Current Consumption

Turn the station off, and the volume control down.

Turn potentiometer R99 fully counter-clock-wise

(viewed from the component side of CF702) .

Set the supply voltage to 16V.

Insert a milliammeter in the positive supply lead

to the output amplifier (brown lead between the

two PC-boards of CF702, terminals C / C of CF702) .

Turn the station on. The reading will be approx.

15 -25 mA.

c..( Turn potentiometer R99 clockwise until the current

drain has increased by 2 mA. Check the current drain at 13.6 V supply voltage.

Requirement:
CQM763D ".vith tone equipment. TT761. SR781.

and channel indicator ID70l.

< 900 mA.

Checking the Audio Power Output

TRANSMITTER ADJUSTMENT

Set the volume control for 3.16 V across the audio

output load (corresponding to a power output of

2W) for an input signal of l KHz, 110 mV.

Connect the distortion meter across the output

and read the distortion. Unless the receiver alignment procedure has been

performed, check for correct operation ol the protect-

ion diode, E13, on CF702. This test is ~escribed

in the first paragraphs under "Receiver Alignment".

Then set the supply voltage to 13. BV, and the current

limiter to 4A.

k < 7\Requirement:

~

-5 -

~
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As mentioned above there will be four dip s of which

the smaller is chosen.

",.Tf tone equipment is installed. the LS in/out button

~_..ust be pressed to establish a DC path for the

transmitter keying function.

Willi the transmitter output loaded (antenna or

dummy load connected). key the transmitter and

check 9V TX at terminal 19 on the terminal board.

NOTE: If 9V RX was not present or was set tao

low before keying the trans mitter. the

9V TX series regulator will not start.

9V TX = 9V ! O.lV.Requirement:

If necessary. adjust the TX voltage by means of

potentiometer R72 on CF702. This potentiometer

can be reached from the rear of module tray BA 702.

,
l"':

Due to interaction the adjustment of C13 and C15

should be repeated until no further increase in

voltage at testpoint0is obtainable. The voltage

at testpoint 0With the oscillator stopped will

be approx. O. 6V.

Minimum increase at testpointØ~ O. 3V.
f .-Alignment of Mixer Injection Signal to EX762

.(_onnect a DC voltmeter to testpoints0andØ

in EX762.

Adjustment of Crystal Oscillator Frequency. EX762

Connect a frequency counter to testpoint m.

Adjust LI, EX762. for correct frequency.

Adjust L3 in EX762 for maximum meter reading.

Distance between the tuning slug and the top of

the coil form should be approx. 2mm.

The voltage with the oscillator stopped (short

circuit the crystal to chassis) will be approx. O. 25V.

Minimum increase with the oscillator working will

be approx. 30 mV.

Requirement:
437.975 MHz: 200 Hz.

l.;p;

If the frequency cannot be pulled to the correct

reading the strap in the oscillator circuit mus t

be altered. Refer to EX182 diagram.

The frequency should be adjusted at 2Soc ambient

tempera ture.

Due to interaction between LI and L3. the adjustment

of L3 should be checked and any readjustment

requires the frequency to be readjusted.

Connect the voltmeter to testpoints 0andQ)in

EX762.

Adjust L5 EX762. for maximum meter reading.

The voltage at test pointCDandQ)with the oscillator

( -l .opped will be approx. O. 05V.

Start the oscillator.

Requirement:
Minimum increase at testpOintsQ)-Q). EX782

= O. 45V.

Checking the FS701 Output Level

Connect an RF probe and voltmeter to testpoint m. EX762

Set the channel selector to channel 30.

Adjustment af Tripler Circuit EX762

The foliowing procedure is to be followed carefully

as capacitor C 13 can be adjusted to the third harmonic

of the input frequency and to the second harmonic

as well. As C13 has no stop there will norrnally

be four points of resonance.

Stop the EX crystal oscillator and measure the

RF level.

Requirement: 0.82 -1.04 V.

Select the channels having the higher frequency

and the lower frequency and measure the RF level.

L
Connect a DC voltmeter to testpoint0and testpoint

0in EX762.

( .djust capacitor C 13 for minimum voltage.

-6 -

~
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Adjust capacitor C15 for maximum reading.

Connect a frequency counter to testpoint [i].

Read the frequency. approx. 438 MHz. to make

certain that Q3 is working as a tripler.

Remove the frequency counter and adjust C13 for

maximum voltmeter reading.
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the level is low in one position. L 7 in RF-amplifier II

adjusted for best symetry.
Repeat the adjustrnent until no further increase

in meter reading can be obtained.

Requirement: P OUT ~ 80 m W.

Measure the voltage at testpoint @) in RA781
Alignment af Filters and RF Ampli'ier EX762

< BVRequirement

Connect an RF probe and voltmeter to testpoint[j] in

EX762 (output terminal) .

-
These requirements should be fulfilled on all channels

The total variation in output power should be less

than l dB within the bandwidth.Stop the crystal oscillator in EX762 (short the crystal

to chassis).

AI ignment of RF Pow~r Ampl ifier PA 763Course tuning

Connect an RF generator to the input of BP-filter l,

and set the generator for 453.00 MHz. Adjust

L9, LIO. LII. Ll2, LIS. L16. and Ll7 for maximum
t'eading on the voltmeter.

Reestablish the connection between RA 781 and

PA783.

Connect a watbneter to the antenna output

Select channel 30
Fine tuning

PA 763 should be aligned at a supply voltage of

I? ~URemove the RF generator and start the crystal

oscillator.

Turn the ADC potentiometer. R2 in P A 783 up

(clock\vise). but back the potentiometer orr

ir necessary during the alignment. The total

current consumption while aligning must be

limited with the ADC potentiometer to 3A (with

tone equipment).

!lect channel 30

Adjust L9. LIO. LII. L12. LIS. LIS. and Ll7 for

maximum meter reading.

Due to interaction the adjustments should be repeated

until no further increase in meter reading can be

obtained. Adjust C3. C1. Cll. C16. C2l and C22 in PA163.

in thi s order. for maximum current consumption

from the power supply.

As the crystal oscillator frequency is only 3.5%

below the desired frequency. care must be taken

not to resonate the filter circuits at the wrong frequency
Repeat until the Wattmeter shows RF output

and proceed to adjust the above capacitors

for maximum RF output.

Alignment øf RF Amplifier RA761 2. During the foliowing alignment. keep the ADC

potentiometer set for a maximum output of

6W.
Select channel o l

Adjust Ll7 in EX762 for minimum meter reading

Adjust Ll. L2. L3. L4. LS. and CS in RA761 for

minimum meter reading. approx. 4. SV.

Adjust C3 for minimum DC voltage on the collecto]

(the transistor housing) of QI. PA 763.

Adjust C7. Cl l. CIS. C18. C21. and C22 for

maximum RF output.
Remove the RF signallead between RA 161 and

PA 163.
3. Repeat step 2

Connect an RF Watt meter to the RA761 output Increase the supply voltage to l6V and set thc ADC

potentiometer for an aF output of 6W.Adjust L6. RA 761 for maximum output. Adjust

Ll. L2. L3. L4. L5. L6. and C5 for maximum output.
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\.as read on the deviation meter with the transmitter

keyed. At that audio frequency set the maximum

deviation with R124 on CF702.

utomatic Drive Control Circuit (ADC)

When the ADC circuit is operating properly. the

following figures must be obtainable on all channels
Requirement Å f. = ~ S KHz.

Select channel 40
R.equirements

Set the audio generator to 1000 Hz and the ou..p

to 220 mV.
Supply Volta~e Current Drain Power Out~

< 2.8 A
< 2.9 A

< 2.8 A

> 5.5 W

> 5. O W

> 3. O W

Adjust R133 in CF702 for nominal frequency deviation

CQi\1763D x 60 DK:

CQM763D x 80 S :

41 f = 3.3 KHz
nom

41 f = 3. O KHz
nomThe power deviation between channels selected

at random should not be greater than O. l dB.

:\ieasure the total current consumption.

and channei display included, at 13.6 V

tone 

equipme

\.
total ~ 2. 9 A.i.equirement

Requirement k ~ 7% (without deemphasis)

Adjustment of Modulation and Frequency Deviation Checking the Transmitter Stability

Transmitter instability appears as AM modulation

of the transmitted carrier by a modulating frequenc

which may vary between 0.5-40 MHz.

Connect the deviation meter to the transmitter

via an attenuation network (10W capacity).

Connect a distortion meter and an audio voltmeter

to the audio output of the deviation meter.

'63DSet the

13; 8 V.

power

Connect a tonegenerator to terminal 7 and 13 (chassis)

on the terminal board through a network as outlined

'elow.

The existence of parasitic oscillations can be determined

by means of a detector followed by a filter, which

removes the carrier. and an indicator, e. g. an

oscilloscope, a millivoltmeter, or sirnply a multimeter

with a diode detector. When using the latter, an

amplifier is required, e. g. STORNO amplifier detector

type TSF42A.

While varying the phase angle with WS2C. check

that no deflection appears on the AM indicator at

any supply voltage between 10. SV and l8V.

Select channel 80

For further detai1s pleasf! refer to STORNO Service

News No. 38 of May 1969.

Set the generator for an audio output of 2.2 V.

This value is 20 dB above the nominal modulation

input level to ensure full limiting in the modulatic

amplifier on CF702. The 6 dB 10s5 in the net\vork

is also taken into account, and the nominal input
level will be found to be 2.2 V-26 dB = 110 mV. Antenna Branching Filter BF763

Find the audio generator frequency between 300

Hz and 3 KHz giving the greatest frequency deviatior1
The filter is factory ali gned and should never be

touched.

~

Rn.2!17-El

16.0 V

13.6 V

10.5 V
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FREQUENCY ALLOCATION TABLE

CQM763D

(Without private channels)

Relationship between transmitter frequency, receiver frequency
quency, programable divisor, and BCD control code for FS701.

3. fosc RX = 3 x 145.758 = 437. 275MHz

3. fosc TX = 3 x 145.992 = 437. 975MHz

synthesizer fre

BCD Control Code for FS70

xlOO xlO xl

d.f. K J D C B A D C B AChannel fTX [MHz] f

o
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643

0011
0011
0011
0011
0011
0011
0011
0011
0011
0011
0011
0011
0011
0011
0011
0011
0011
0011
0011
0011
0011
0011
0011
0011
0011
0011
0011
0011
0011
0011
0011
0011
0011
0011
0011
0011
0011
0011
0011
0011
0011
0011
0011
0011

453.
453.
453.1
453.
453.
453.
453.
453.
453.
453.
453.
453.
453.
453.
453.
453.
453.
453.
453.
453.
453.
453.
453.
453.
453.
453.
453.
453.
453.
453.
453.
453.
453.
453.
453.
453.
453.
453.
453.
453.
454.
454.
454.

1
1
O

O

O

O

O

O

O
O

1
1
O

O

O

O

O

O

O

O

1
1
O

O
O

O
O

O

O

O
1
1
O

O

O

O

O

O

O

O
1
1
O
o

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
O

O

O

O

O

O

O

O

O

O
O

O

O

O
O

O
O

O

O

O

O

O

O
O

o
o
l
l
l
l
O

O

O
O

O
O

l
l
l
l
O

O

O

O

O

O

l
l
l
l
O

O

O

O

O

O
l
l
l
l
O

O

O

O

O

O

l-1
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15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
is.
15.
15.
15.
15.
15.
15.
15.
IS.
15.
15.
15.
15.
15.
15.
15.
15.
15.
16.
16.
16.
16.

Blocked
463.000
463.025
463.050
463.075
463.100
463.125
463.150
463.175
463.200
463.225
463.250
463.275
463.300
463.325
463.350
463.375
463.400
463.425
463.450
463.475
463.500
463.525
463.550
463.575
463.600
463.625
463.650
463.675
463.700
463.725
463.750
463.775
463.800
463.825
463.850
463.875
463.900
463.925
463.950
463.975
464.000
464.025
464.050

000

025
050
075
100
125
150
175
200
225
250
275
300
325
350
375
400
425
450
475
500
525
550
575
600
625
650
675
700
725
750
775
800
825
850
875
900
925
950
975
000
025

,050

o
o
1
1
O

O

1
1
O

O

O
O

1
1
O

O

1
1
O

O

O

O

1
1
O

O
1
1
O

O

O

O
1
1
O

O
1
1
O
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o
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o
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o
o
o
o
o
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o
o
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1
1
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1
1
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1
1
1
1
1
1
1
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o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
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1
1
1
1
1
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l
1
l
1
1
1
1
1
1
1
1
1
1
1
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O

O
O

1
1
1
1
1
1
1
1
1
1
O
O

O

O

O

O

O

O

O

O

1
1
1
1
1
1
1
1
1
1
O

O
O

O

O

O

O

O

O

O
1
1
1
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000
025
050
075
100
125
150
175
200
225
250
275
300
325
350
375
400
425
450
475
500
525
550
575
600
625
650
675
700
725
750
775
800
825
850
875
900
925
950
975
000
025
050
075



FREQUENCY ALLOCATION T ABLE

CQM 7630
x100 x10

KJ DCBA

0011 O 1 O 1
0011 O 1 O 1
0011 O 1 O 1
0011 O 1 O 1
0011 O 1 O 1
0011 O 1 O 1
0011 O 1 O O
0011 O 1 O O
0011 O 1 O O
0011 O 1 O O
0011 O 1 O O
0011 O 1 O O
0011 O 1 O O
0011 O 1 O O
0011 O 1 O O
0011 O 1 O O
0011 O O 1 1
0011 O O 1 1
0011 O O 1 1
0011 O O 1 1
0011 O O 1 1
0011 O O 1 1
0011 O O 1 1
0011 O O 1 1
0011 O O 1 1
0011 O O 1 1
0011 O O 1 O
0011 O O 1 O
0011 O O 1 O
0011 O O 1 O
0011 O O 1 O
0011 O O 1 O
0011 O O 1 O
0011 O O 1 O
0011 O O 1 O
0011 O O 1 O
0011 O O O 1
0011 O O O 1
0011 O O O 1
0011 O O O 1
0011 O O O 1
0011 O O O 1
0011 O O O 1
0011 O O O 1
0011 O O O 1
0011 O O O 1
0011 O O O O
0011 O O O O
0011 O O O O
0011 O O O O
0011 O O O O
0011 O O O O
0011 O O O O
0011 O O O O
0011 O O O O
0011 O O O O
0011.1 O O 1

\ I
-.

d.f.

644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689
690
691
692
693
694
695
696
697
698
699
600

D

O

O

O

O

O

O

1
1
O

O

O

O
O

O
O

O
1
1
O

O

O

O

O

O

O

O

1
1
O

O

O

O

O

O

O
O

1
1
O

O
O

O

O

O

O

O

1
1
O

O

O

O

O

O

O

O
1

(
\.. .:

L-

~I

-2 -

~

60.312-El

~

44 454.075
45 454.100
46 454.125
47 454.150
48 454.175
49 454.200
50 454.225
51 454.250
52 454.275
53 454.300
54 454.325
55 454.350
56 454.375
57 454.400
58 454.425
59 454.450
60 454.475
61 454.500
62 454.525
63 454.550
64 454.575
65 454.600
66 454.625
67 454.650
68 454.675
69 454.700
70 454.725
71 454.750
72 454.775
73 454.800
74 454.825
75 454.850
76 454.875
77 454.900
78 454.925
79 454.950
80 454.975
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
00

464.075
464.100
464.125
464.150
464.175
464.200
464.225
464.250
464.275
464.300
464.325
464.350
464.375
464.400
464.425
464.450
464.475
464.500
464.525
464.550
464.575
464.600
464.625
464.650
464.675
464.700
464.725
464.750
464.775
464.800
464.825
464.850
464.875
464.900
464.925
464.950
464.975

Blocked
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"

16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
17.
17.
17.
17.
17.
17.
17.
17.
17.
17.
17.
17.
17.
17.
17.
17.
17.
17.
17.
17.
15.

xl
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O

O

O

O

O

O
1
1
1
1
O

O

O

O

O

O

1
1
1
1
O

O

O

O

O

O

1
1
1
1
O

O

O
O

O

O

1
1
1
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O

O

O

O

O

O

1
1
1
1
O

O

O

O

O
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o
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1
O

O

O

O
1
1
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O
1
1
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O
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O
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1
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1
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O
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1
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O
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1
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1
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100
125
150
175
200
225
250
275
300
325
350
375
400
425
450
475
500
525
550
575
600
625
650
675
700
725
750
775
800
825
850
875
900
925
950
975
000
025
050
075
100
125
150
175
200
225
250
275
300
325
350
375
400
425
450
475
000



FREQUENCY ALLOCATION TABLE

~

CQM 7630

Private channels 81 -99

x100 x10

KJ DCBA

0100 O O O 1

0100 O O O 1

0100 O O O 1

0100 O O O 1

0100 O O O 1

0100 O O O 1

0100 O O O 1

0100 O O O 1

0100 O O O 1

0100 O O O O

0100 O O O O

0100 O O O O

0100 O O O O

0100 O O O O

0100 O O O O

0100 O O O O

0100 O O O O

0100 O O O O

0100 O O O O
0011 1 O O 1

D

1
O

O

O

O

O

O

O

O
1
1
O

O
O

O
O

O

O

O
1

O1aImel fTX [MH z]

81 452.500
82 452.525
83 452.550
84 452.575
85 452.600
86 452.625
87 452.650
88 452.675
89 452.700
90 452.725
91 452.750
92 452.775
93 452.800
94 452.825
95 452.850
96 452.875
97 452.900
98 452.925
99 452.950
00

d.f.

581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600

NOTE:
Equipment with private channels will have the blocking function suspended for
one or more channels in the range 81 -99. This requires the programable divi-
sor to be changed from 6xx (K = O and J = 1) to 5xx (K = 1 and J = O). The two
controlled decades will still be expressed as the 9-complement of the channel
number.

~

x

C

o
1
1
1
1
O

O

O

O

O

O

1
1
1
1
O

O

O

O

O

1

B

O
1
1
O

O
1
1
O

O

O

O

1
1
O

O

1
1
O

O
O

A

O
1
O

1
O
1
O
1
O

1
O

1
O
1
O

1
O
1
O
1

462.500
462.525
462.550
462.575
462.600
462.625
462.650
462.675
462.700
462.725
462.750
462.775
462.800
462.825
462.850
462.875
462.900
462.925
462.950

Blocked

14.
14.
14.
14.
14.
14.
14.
14.
14.
14.
14.
14.
14.
14.
14.
14.
14.
14.
14.
15.

525
550
575
600
625
650
675
700
725
750
775
800
825
850
875
900
925
950
975
000



Storno Stomo

c.

l~

Operating PrincipleDescription

The CF unit module contains all the circuitry

for the CQM700 series radiotelephones that

is not dependent upon frequency or channel

separation. CF701 is designed for simplex

operation and CF702 for duplex. The unit in-

cludes the following functions:

To aid heat dissipation, the AF amplifier out-

put transistors and the drive resistor for Q29

in the TX switch, all on the upper p-c board,

as \vell as the series regulator transistors in

the voltage regulators on the lower board all

have good thermal contact to the chassis.

The 455 kHz signal from IC700 passes through

the IF stages to the integrated circuit diserimi-

nator. IC-l. From there the audio signal di-

vides bet\veen the squelch circuit input and the

de-emphasis filter at the input to the audio pre-

amplifier.

The squelch circuit opens and closes the signal

path through the preamp according to the noise

content in the demodulated signal. Also, control

voltages for use with tone ~quipment are obtam-

ed from the squelch circuit.

a 455 kHz intermediate Crequency ampUller
and discriminator
a de-emphasis network and an audio Crequency
preampliCier, including an electronic squelch-

l, ing switch
~ a squelch circuit
( two 9 V voltage regulators and keying circuitry

an audio output ampUCier
a modulation ampliCier
a keying circuit 'ror the power ampUller stage

The CF unit is constructed on two printed cir-

cuit boards mounted in a sandwich assembly.

The two p-c boards are held in place with

spacers. a small sewn cable taking care of in-

ternal connections. The conductive sides of the

printed wiring boards face outwards. with the

board containing the IF. the AF preamp, the

squelch and the voltage regulators fastened to

the chassis. External connections to the CF
unit are all solder connections with the excep-

tion of the battery connection. which is through

aplug.

The audio signal is taken from the 600 Q out-

put oc the preamplifier to the AF amplifier.

When transmitting in the simplex mode

(CF701), the signal path through the output

amplifier becomes automatically blocked. The

tone equipment can also block the signal path

here.

The signal from the microphone is amplified

and Umited in the modulation ampUller, which

is designed around a dual, integrated operation-

-1- 60.178-E2 '"60.178-E2
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are co
squelch circuit that might be able to open the

receiver output during transmission.

lifter. 

Both amplifiers, IC2a and IC2bItained 

in the same housing.

TI

hi

adjacent channel interCerence. the
[uency component oC the modulating

As just explained, the receiver section in duplex

equipment (CF702) is always on whenever power

is applied to the set.signal is filtered OUt ana roe signal 1s alSo am-.
plitude limited in order to keep the carrier

frequency swing within the established maximum

excursions for whichever channel separation is

employed.

The 455 kHz IF AmpliCier and Discriminator

This circuit ampliCies, selects, limits and de-

tects the receiver's second IF signal oC 455 kHz

allowing a deviation oC up to t 15 kHz from

centre Crequency.As mentioned previously. the CF unit also con-
tains two voltage regulatorslone supplies the
receiver section and the other. the transmitter,
The AF output amplifier and the PA stage are
supplied through a filter choke directly from
the batteryand are therefore unregulated.

The amplirier has rive stages: the first two, Ql

and Q2. are made up of dis crete components

while the last three are a part of the integrated

circuit, IC1, along with the phase detector.

Switching between trans mit and receive is ac-

complished without relays. In CF701 the trans-

mitter key electronically switches one or the

other of the voltage regulators on so that both

do not tunction at the same time. Terminal 10

is grounded during transmission and other\vise

floats when the key is not activated.

Likewise. in the case ol CF702. switching be-

tween the duplex and the receive conditions is

accomplished without relays. Whenever the

equipment is turned on the 9 V. RX voltage regu-

lator will always be on.

The only resonant circuits employed in the 2nd

IF stage are those bet\veen the collector of Q2

and the inpu t to l C l. Res is tors R9 and R12 loac

TI and T2 enough to achieve sufficiently broad

bandwidth.

Inductive coupling betv/een circuits is less than

critical. Rll in the coupling link determining

the coupling factor. Q2 operates with its col-

lector-emitter voltage held low to prevent over-

driving ICl.

The PA stage is controlled by the 9 V TX regu-

lator which turns on when terminal 10 is ground-

ed (via the trans mit key). Thus when trans mit-

ting, both the 9 V TX and the 9 V RX regulators

are an.

The three amplifier stages in ICl are differen-

tial amplifiers. which configuration approaches

ideal symmetricallimiting. The stages are DC

coupled and stability is assured through strong

negative feedback. Capacitor C12 eliminates

the feedback as far as AC voltages are con-

cerned.

12 V TX is taken orr before the on/ofr switch in

order to avoid any voltage drop in the start cable

when employing extended local control. 12 V

TX is applied to the PA stage through a transis-

tor switching arrangement, the TX switch,

which is driven by 9 V TX regulator.

The 12 V supply voltage to the AF output ampli-

rier is always on whenever the on/off switch is Via an emitter follower within the IC housing,

turned on. Therefore, in simplex equipment the signal is fed to the phase detector. The IF

(CF701), the TX switch is designed to block the signal, willi its amplitude peaks clipped, is

audio preamplifier when the transmitter is keyed. applied direct1y to one of the phase detector

This is a precaution against any transients in the inputs.

60.178-E:260.178-E2
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Lower Printed Circuit Board ~per P C Board

1455 kHz IF '
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20- 121 to th.
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12V TX "

from IC70X--
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SCHEMATI~ DIAGRAM OF DETECTOA CIRCtllT
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The other input is fed the same signal. attenu-
O ated and aproximately 900 out of phase (at rO)'

Phase shift is accomplished willi discrete
components: C13, .Cl~, Ll and Rl~. The f01-

lo\ving diagram shows the detector circuit
schematic and the amplitude and phase charac-
teristics of the phalie shirting network. A graph

of the detector current and voltage relationships

is also included here.

nal. For example. ir the positive going hal! oc

V3 is wider than the negative hal r. 16 will be

narrower and 15 wider with the result that the

average current through Rc will remain un-

changed.

An IIS'I curve similar to those known from

conventional FM detectors will be present at

the output (directly on pin l of IC1). However.

the midpoint of this lIS" curve wil1 be around

3.5 V instead of O V. Circuit Q is designed

low enough to enable the detector to handle

frequency deviations of up to t 15 kHz.

The phas e detector is designed around three

differential amplifiers. all supplied through a

constant-current source. In addition to the

components shown in the detector schematic,

ICl als o contains an emitter rollower arter the

detector output, another emitter follower be-

t\veen the phase shiring network and ane of the

detector inputs. and. various biasing networks.

The De-emphasis Filter, AF PreampliCier

and Electronic Squelching Switch
L

ill9.!. GS
FRO" ;~H1-Hi:;1--Rr;~'OOI\ OUTPUT
DISCA""HATO- ~ ~ L--J ~ L--J -'7dem_IIom.I'0Hz

~AO" 5QU[~H

As long as voltage V 2 is high enough to drive

the t\VO differential stages -Ql + Q2. and

Q3 + 04 -as s\vitches. the collector current

pulses, 15 and IG, will appear as a constant

amplitude value- and the average value of cur-

rent through Rc remains independent of the

amplitude of the input voltage.

As seen on the schematic, current pulses

through RC only appear when V2 and V3 are of

opposite polarities and I 5 appears only when V3

is positive while 16 appears when V3 is nega-

tive. Supposing that f> rO' then the difference

in phase (V2 -Vi) is reduced (the V2 pulse a

little to the right in relation to V3), causing the

width of current pulses 15 and 16 to decrease.

In other words. the average current through

Rc will decrease. When f< fO' the opposite

will occur.

Net\vark RIS and C19 take care af de-emphasis-

ing the demadulated signal at the rate af -6 dB

pr. actave.

The three stages of the preamplifier, Q3. Q4

and Q6, must then amplify the AF signal and

match it to the nominal 600 1"2 load. In addition,

Q5 is ins erted between Q4 and Q6. 05, which is

a field-effect transistor, operates as an elec-

tronic switch, interrupting the signal path on

com mand from the squelch circuit.

The width of IS and 16 is therefore seen to be a

measurement of the phase difference between

V2 and V3. By integrating the output voltage

(via RC and C15) a voltage that is directly pro-

portional to the phase shift is obtained.
CF702 includes an additional transistor, Q15,

With a DC potential of ~ 3 V at termin!!l 23

(R,.'{ Blocking) Q15 will be driven on, turning

the AF switch. Q5, orr, With the gate of "5

held at ground by Q15, the condition of the

squelch circuit will have no effect on the pre-

amplifier,

Making use of both the negative and positive

excursions of the signals, as in the detector

configuration employed here, gives excellent

suppression of noise and other undesired effects

of inherent nonsymmetry in the clipped IF sig-~

60.178-E2
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tThe nominal output voltage or the preamplifier

is -17 dBm into the 600 n output line. Rl6 is

the adjustment used ror setting the correct

output level.

The operating p rinciple is as Collows

The collector of Q3 is directly coupled to the

base of Q~: resistors R21. R22 and R23 pro-

vide the feedback necessary to stabilize the

two stages.

The signal path bet\veen the second and third

ampUfler stages is through the FET transistor,

which acts like a relay contact, or switch.

A gate-to-source potential of 4 V, at most,

will"break" the path bet\veen source and drain.

Since the collector of Q~ is at approx. 4.7 V,

a gate voltage at Q5 under 0.7 V "breaks" the
t " d l, k " th " bconnec lon an ma es e connectlon etween

Q4 and Q6 again when gate voltage rises above

4.7 V.

l.

Some of the AF signal from the discriminator

is fed to the noise amplifier whose collector

load is made up of a parallel resonant circuit

tuned to same frequency well above the voice

range, and depending upon the channel band-

width employed. The selected noise is then fed

to Q8 which is biased in such a way that only

positive going pulses of a certain minimum

amplitude cause the transistor to conduct.

Since only pulses of a certain amplitude can

become amplified, the result is that a given

relative change in noise amplitude at the base

of Q8 appears as a larger relative change at

the collector. The noise pulses are then recti-

lied and filtered to a DC potential that, in turn,

controls the Schmitt trigger. Q9 and Q1O.

The collector voltage on Q1O is used partly to

drive the emitter follower. Qll, and partly.

through an R-C network. to switch the FET

transistor in the AF preamplifier.
The Squelch

The squelch circuit op ens or closes the audio

signal path through the AF preamplifier ac-

cording to the noise content of the incoming

signal. The squelch circuit also provides a

signal voltage for uge in tone signalling.

An internal adjustment, potentiometer R38, is

provided for setting the squelch level, The

squelch function can be cancelled altogether

by grounding terminal 5 via the squelch can-

celling button on the control panel.

Where CF701 is used, keying the transmitter

also interrupts the power to the receiver.

At the same time, diodes E2 and E6 in the

squelch are grounded through Q30 to prevent

any false signals that might appear in the

squelch circuitry from affecting the AF ampli-

rier or Qll during this condition. This does not

apply to CF702.

{The 9 V Voltage Regulators and Keyin~ Circuits -
By altering only a few passive component

values, the squelch section can operate on any

of the three channel bandwidths normally em-

ployed.

The two 9 V voltage regulators supply the re-

ceiver and the transmitter sections, respective-

ly. They are intended tor uge with a 12 volt auto

battery.

The squelch section includes a frequency se-

lective noise amplifier, Q7, an expander stage,

Q8, a noise detector. A Schmitt trigger, Q9

and QIO, and an emitter follower amplifier,

Qll. .
The battery connects to the regulators through

the transient and ripple filter, L3a and C39,

'-..
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and through the vehicle's start switch via termi-

nals 7 and 8. The AF output amplifier is suppli-

ed with unregulated, filtered battery power via

the other filter windlng, L3b, and C56 in the

AF amplifier circuit.

the output load, cancelling the original drop

in output voltage.

IC the load current increases to a certain value,

Q14 goes int.:> saturation. Ir the load currE'nt

increases still more, the zener diode will act as

an open circuit and V BE ror Q14 decreases

whereby base current ror Q14, Q13 and Q12 de-

creases, too. Finally, Q14 will be cut orr and

base current in Q12 and Q13 will be zero. Thus

is Q12 protected against destruction by short

circuits at its output. Resistors R66 -and R67-

determine the saturation current through Q14

and, or course, the short circuit current.

.
To protect the equipment against incorrect

battery polarity or excess voltage, a properly

dimensioned zener diode is placed acrOS$ the

supply. If the power supply is connect~d ,vrang

the zener diode will act as a short circuit at

the input, blowing the ruses in the battery leads

In case or excess supply voltage, the zener di-

ode will not allow more than about 20 volts to

be present at the input tI) the regulators.

The voltage regulators are protected against

short circuits, with.shorted output the current
through Q12 will be < 0.5 A and through Q16.
< 0.1 A. The power transistors are mechani-
cally mounted so as to be in good thermal con-
tact willi the chassis.

A regulator built exactly like the simplified dia-

gram would not be self-~tarting. however.

Therefore. the regulators in the CF70l are pro-

vided with starting circuits:

g V R.,{ employa R6l, R62 and Eg in its starting

circuit and g V TX employs R70 and Ell. Since

g V R.,{ and g V TX must not operate simultane-ously. 

the regulators are also mutually coupled

through a keying circuit that blocks, or cuts off,

ane re~llator \Irhile r.llowing the other to operate.

This function is controlled via terminal 10.

The two regulators are principally identical as
shown on the simplified diagram as follows:

Q12 is driven by Q13, which is controlled

by amplifier Q14. Transistor Ql~ com-

pares the zener reference voltage across
ES \vith a portion of the output voltage

through dividing resistors R63 and R64.
R64 sets the output voltage.

CF702 is arranged in a slightly different manner

since 9 V R..'C must always operate when the equip-

ment is turned an. While tlle 9 V RX and 9 V TX

regulators employ the same starting circuits as

just explained for CF701. the difference here is

that keying the transmitter (which grounds ter-

minallO) does not turn the CF702 9 V RX regu-

lator off.

'OUt

eration of Ke ing and Starting Circuits

For CF701:

\Vhen terminal 10 is fioatinl{ and the power ls

turned an, 9 V R,."C will build up voltage since

Q12 gets base current through R58, E9, R61 and

R62. When 9 V R."C reacheg its final value the

starting circuit will have no effect on the regula-

tor because diode Eg will then be nonconducting

(the unloaded voltage at terminal 10 is approx.

8.2 V at nominal battery voltage).

The opera ting principle is as follows

IC VOUT drops (due to a decrease in input volt-

age or an increase in load cur:-ent), VBE ror

Q14 \vill increase, also increasing base cur-

rent ror Q13 and 012, \Vhen base current to

Q12 increases, more current nows through

Transistors Q15 and Q19 are both heavily satu-

rated, so the 9 V RX regulator will operate un-

60.178-E260. 178-E2 -7-
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disturbed \vhile 9 V TX will be blucked because

Q18 is completely cut off by Q19.
When the trans mit key grounds terminal 1O,

two things happen:

Grounding t~rminal 10 immediately cuts off

Q1S and Q19, 9 V R.,,{ falla to\vards O V as there

is now no base current to Ql3. 9 V RX falls off

at a rate determined by the time constant of

C38 and the load on terminal 9. Under all opei'a-

ting conditions within factory specifications for

the radiotelephone. the time constant will easily

be lang enough that the current through starting

circuit R70 and Ell can turn on Q18. whereby

a voltage builds up on 9 V TX that finally reach-

es a level where diode Ell becomes noncon-

ducting.

1.) Q19 loses its forward bias and immediatel)

cuts orr. Now. instead of acting as a short cir-

cuit bet\veen the base of Q18 and ground. Q19
can now be considered a large rcsistance.

2.) C45, which has been charging through

diode Eia, has accumuiated a charge orabout

6.6 V. Willi terminal 10 grounded the charge on

C45 reverse biases Eia. No\v C45 \vill dis-

charge.

There are t\VO dis charge paths available to C45

one through the bleeder resistor, R59, and one

through R70 and ElI to the bas'! of Q18.

Remember that the base (lf Ql8 is no longer

grounded by Q19.

\.
Diode EIO and resis.tor R68 ensure thCl.t keying

the transmitter cuts orr base current to Q13

effectively, even at high temperatures. Diode

E7 ensures eCCective keying even ir terminal 10

is not brought all the way do\vn to O V potential.
The dis charge current to the base ol Q18 drives

thi s transistor on. Once Q18 turns on its base

a~sumes a potential ol approx. 5 V. By now

C-l5 has discharged so much that Eli becomes

reversp: biased by the 5 V on the base ol Q18,

and C-l5 continues to discharge through 1ts other

path (R59).

Note that 9 V TX cannot begin to build up a

voltage by itself arter a short circuit. Since -

as just explained -it is 9 V RX that starts 9 V

TX, it is necessary to activate the transmitter

keyagain. Even willi 9 V RX shorted, Q12 still

gets its base current through the starting cir-

cuit where ane of the resistors, R62, is a PTC

resistor that willlimit base current to the tran-

sistor at high ambient temperatures or when

Q12 heats up.

As long as terminal 10 is kept at chassis po-

tential by the trans mit key the 9 V TX regulator

continues to operate.

When the key is released and terminal 10 resu-

mes it3 unloaded potential ol approx. 7.3 V,

Q19 is driven on and short circuits the base ol

Q18 again. The 9 V TX regulator then turns off.For CF702

C45 charges again thro.ugh EIOWhen terminal 10 is fioating and the power is

turned an, 9 V R,.X will build up voltage since

Q12 gets base current through R58, E9, R61

and R62. When 9 V R,.X reaches its final value

the starting circuit will have no effect on the

regulator because diode E9 will then be non-

conducting (the unloaded voltage at terminal 10

is approx. 8.2 V at nominal battery voltage).

Diode E7 ensures effective keying even if ter-

minal 10 is not brought all the way down to O V

potential.

Note that 9 V TX cannot begin to build up a

voltage by itselt atter a short circuit but must

be started again by keying the transmitter.

Transistor Ql9 is heavily saturated, completely

cutting orr Q18 and thus blocking the 9 V TX

voltage regulator.

Even \vith 9 V R.,{ shorted, Q12 still gets its

base current through the starting circuit where

one of the resistors, R62, is a PTC resistor

60.178-E260.178-E2
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( that willlimit base current to the transistor at

high ambient temperatures or when Q12 heats

up.

The AF I It AmpliCier

.'

In Q22, which in principle is coupled in the

grounded emitter configuration, the signal is

amplified and passes directly to the next ampli-

rier stage which, in turn, is coupled directly to

the driver transistors, Q25 and Q26. Transistor

Q23 and resistors R98, R99 and R1OO provide

temperature compensated biGsing for the driver

transistors. As rar as AC is concerned, the

circuit appears as a short circuit between the

bas es of the two dr~ver transistors. The com-

plernentary output transistors operate in class

AB push-pull. Strong negative DC feedback is

introduced in order to stabilize the operating

point for the output stages. The feedback net-

work is from the output, over RlO6 to the emit-

ter of Q22. The AC feedback network is formed

by RlO6 in conjunction with R96.

The output amplifier amplifies the audio signa

from the preamplifier and powers the loud-speaker.

~

FRON TO LOUOSPEAKER
PREANPLIFIER

EOU-ENT

(

The power transistors employ aluminium heat

sinks fastened to the radio chassis for good

thermal contact.

'RO14 -
PRE A14Pll"ER

9V

Frequencies below 250 Hz are very sharply cut

off in the first amplifier stage. transistor Q20.

lncluded in the collector of Q20 is a variable

resistor which allo\vs for adjustment of the

amplifier gain above the nominal amount in or-

der to compensate for weak modulation of the

incoming signal.

During transmission a "muting signal" grounds

the base of Q24 via terminal 18 and an R- C net-

work. blocking the output amplifier. This net-

work also functions as the blocking gate for the

tone equipment.

The ~rodulation .l\mpliCier

General

The signal passes from the 1st stage to the

volume control o/hose arm connects to termi-

nal 15 in the cas e of lo cal control or to termi-

nal16 in case of extended local control. An

isolation resistor is placed between the two

terminals, allowing for extended local control

without necessitating the removal of the local

control connections.

The modulation amplifier differentiates, am-

plifies, limits and integrates the microphone

signal. It also suppresses undesired high fre-
quencies with an active filter designed for ei-

ther 20, 25 or 50 kHz channel separation ar,

with a few resistor values changed. 12. 5 kHz

channel spacing.

The 2nd amplifier stage, Q21, is an emitter

lollower \vhose base voltage is the essential

factor in determining the symmetry of the drive

signal to the loudspeaker output.

Both amplifiers are contained in a single inte-

grated circuit made up of dual operational am-

plifiers. The modulation amplifier contains

additional passive differentiating and integrating

circuits as well as diode clippers to prevent

overmodulation.
From Q21, the signal is fed via two R-C low-

pass filter networks to the 3rd ampUfier

stage, Q22. The primary purpose af the two

low-pass networks is to stabiUze the amplifier

in regard to AC when employing extended 10-

cal control.

The following block diagram shows the operat-

ing principle ror the amplifier:

i1~~H~J~]-~~~}-{j~]-~~J-{r],
'0-0""

II 'M
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TECHNICAL SPECIFICATIONS

Nominal Supply Voltage

13.6 V

AF Line Out (terminal 3)

-17 dBm/ 600 Q

Regulated Voltages

Receiver (terminal 9) :

Transmitter (terminal 13):

9V

9VTransmit
Receive

220 rnA

65 rnA

Cu rrent Drain (o

voltage)

Unregulated. Filtered Voltages

AF output amplifier : 13.6 V

PA stage (termina119): 13.6 V
Transmit
Receive

285 mA

65 mA AF Output Power (terminal 17

2W
12 dB SINAD Sensitivitv (\vhere 1.75 kHz de-

viation ol the 455 kHz IF results in a l kHz

audio signal)
Modulati~~er Sensitivity (for normal
lrequency swing ol l kHz)

2 ~V input signal at antenna ter! rtation 110 mV +: -o dB

The foliowing, more detailed specifications for the several
CF701 and CF702 functions are all typical values measured

at 250 C ambient temperature, unless otherwise stated.

~iminator Conversion Efficiency

50 mV / kHz

18 mA
AF Output Voltage (f:

110 mV

l kHz, ~f = 3.5 kHz)
m

Maximum Frequency Deviation

t 15 kHz
Measured at test point 0 ' terminated with
2.2 ld"2 load.~~idth (3 dB attenuation)

:t 17 kHz

piscriminator LinearitY.- (relative to 1000 Hz
Input Impedance

l k1'1 1115 pF
Pass-Band 100 -3500 Hz: -+0/ -l dB

Measured at test point 0 ' terminated with

2.2 1O11oad.Gain

from input (terminal l) to pin 4 of IC1:

from ICl input (pin 4) to ICl amplifier

high output, pin 10:

;);) Otl

Discriminator Output Resistance

200 rl55 dB

60. 178-E;2 -11- 60.178-E2
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~
Tlle input circuit, \vhich is all; o the collectul"

return for the microphone amplifier output stage

through resistor Rl12, is asymmetric.

tage

The Di!rerenti~ Circu

capa\:itol' Cl;!) 111akt' up thi.'; cir<.'uit. Thl!se

diodes are cl)nllet:t{o:(1 tu the junction Ol" yol

divider R13i amt IU:32 in ur"uer to have the

same potential on IJoth sideli ol Cfi9, thus ~

ing the time con..tallt RilS x CG 9 \vhen key

the tl'an9mitter". Tlle clipping level is only

approx. 1.2 Vat maximum due to the com

paratively lar~e impedance uf R118.

The differentiation net\vork is made up of C64

and Rl13 (the input impedance of the op amp is

negligible due to the feedback through Rl16).

It differentiates at the rate of ~ dB pr. octave

over the entire audio range of 300 to 3000 Hz.

The Amplifier -Clipper

The gain of the first amplifier stage, IC2a, is

determined by the amount ot feedback intro-

duc ed. Circuit gain 'can be varied by about 10 dB

by adjusting potentiometer R133.

\.

The Splatter F'ilter

The purpolie of thi.. filter is to cut off frequen-

cies that lie ab!),"!? the voice range in order to

avoid undeIiirable ,;ideband n!)ise. It is an ac-

tive filter consistin~ ot' the second operational

amplifier and lts associated components. Its

response approaches that of a Chebishev filter.
The circuit arrangement is thc so-called vol-

tage follo\\"er, \\'llere the voltage gain is very

near unit y (l). l"11e lii~lliiicaJlt passi\'e filter

componentli art' !.t'si.itors Rl19, R120 and R121

and capacitol'S CiU. Ci l, <.; 72. C75, C76 and

C77. The iiltcr l~annot be uverdrivell because

tl1e input signal level is subject to limiting by

t ilE' diode clipper.

Clipping action begins as soon as the ampliCier

is driven to where the collector excursions

approximate the battery voltage. This level

will be about 6.8 V peak-to peak. The ampli-

rier can be driven up to 25 dB above its nomi-

nal input level. Symmetry oC the clipping is

determined by bias net\vork Rl1 ~ and R 115 and

thereCore is Cixed.

The Integration Circuit

Integrating takes place from 230 Hz at 6 dB pr.

octave. The passive integrating network con-

sists ol Rl18 and C67. The lower limit for in-

tegration is determined solely by these t\VO

components as the previous amplifier's feed-

back makes its output impedance negligible.

and because the loading of the network by the

filter that follows is very light as long as the

signal remains below the frequency limit of that

filter.

The TX S\vitch.

The PA keying circuit CJperates an electronic

s\vitch in the path of the 12 V TX supply voltage

to the PA unit. TI!e circuit co/1sists of Q29 and

Q30 along with the assuciated resistor net\vorks

at their base~. Tl1e transistors operate in satu-

ration \vhen trallsmittu\g and are cut-off during

standby. or rec~ive. The circuit is controlled

from 9 V TX.

The 2nd CUpper (or Phase

This extra clipper is inserted to prev~nt strong

input signals at low frequencies from over-

driving the modulator stage. For signallevels

corresponding to the nominal frequency s\ving,

the clipper has no effect. T\vo l. 5 V diodes and

For CF701, Q30 has the additional runction or

grounding out any spurious squelch signals

whenever the transmitter i-i activated.

60.178-~ -10. 60. l 78-E:l
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Required Turn-off Potential ror CF702---

a. at gate of Q5, to ensure

70 dB attenuation of si~al: ~ U, 7 VHarmonic Distortion

~( = 15 kHz

6( = 3.5 kHz
4.5%
1.0%

b. at terminal 23 (R."{ Blocking),

for same result : ~ :1 V

!\(easured \vith 110 mV, 1 kHz signal applied to

circuit input. test point 0 .and gain control
set at ma.'C.. VOUT (at terminal 3) = approx.

500 mV.

AF PREA~tPLIFIER and

SQUELCH-CONTROLLED S\VITCH~ --

Current Drain (at nominal 9 V supply)

8 mA

De-emphasis Cut-oCC Frequencv

90 Hz

Input Impedance (at l kHz)

2.21d1

Frequenc\" Response (relative to -6 dBI octave

characteristic)

Pass-Band linearity (3UO -30UO Hz): +0,1-1 dB

5U -100 IIz : +15 dB

~ (gain control at hi~hest setting)

RL=560n. f=lkHz: 12.5dB SQL'ELCII CIRCl."IT

Harmonic Distortion (~ = 560 12. C = l kHz)

VOUT = 110 mV (nominal): 0.20'0

VOUT=500mV : 0.5":'0

Current Drain (at nominal 9 V supplv).
12 mA

l\Ieasured \\"itl: un1oaded Sque1ch Signalling

(terminal 4).
Required Turn-on Potential for CF701

(at gate of Q5) Input Impedance (at l kHz)

20 lQ2 ~"

Xoisc Filter Resonant Frequencv

12. 5 kHz chanl'el spacing: 7. l kHz
20/25 kHz channel spacing: 7.1 kHz

50 kHz channel spacing : 10 kHz

e ensure normal signal path: ~ -1.7 V

Required Turn-off Potential for CFjOl

(at gate ofQ5)

To ensure 70 dB attenuation of signal: ~ 0.7 V

Measured willi 110 mV, 1 kHz signal applied
to circuit" input, test point 0 ' and gain
control set at ma.x., VOUT (terminal 3) =

approx. 500 mV.

Required Turn-on Potential for CF702

a. at gate oc Q5, to ensure

normal signal path: ?: -I. i V

b. at terminal 23 (R."{ Blocking),

to allo\v normal operation ol

squelch command: s: O. 8 V

Squelch Si~alling (tep'minal -I)

Rr..OAD minimum: 6800
V OUT(\vith RL = 6800 )

Squelched condition ~ 100 mV

Un-sque1ched condition ~ -I. O V

60.178-D .12. 60.178-E2

Output Voltage

Squelched condition: .s: 100 mV
Un-squelched condition: > 5.7 V



Adjustment of R83 can increase sensitivit:
12 dB.

Delay measured from the time that the voltage
at test point ø switches state until the AF

signal at terminal 3 increases from 10% to
90 "lo of its nominal amplitude. Harmonic Distortion---

P OUT = 2 W

POUT = 0.2 W
1%

0.5'0
Turn-off delay (signal decrease from 90% to
10%) is als o 6 ms,

.E!:!9UencY-Besp~ 

,(relative to l kHz~all Receiver .§quelch Res~onse

I

Turn-on delay: 30 ros

Turn-off delay: 25 ros
!\reasured \vith receiver adjusted for 12

SINAD.
B

100 Hz -22 dB

300 Hz O dB

2700 Hz -0.5 dB

6 Hz -2 dB

Measured at 0.2 W output power.

AF Mutin~

~ltag~

Required DC at terminal 18 to attenuate the

output signal by 60 dB: 8. O V
6 V

Operating Ran~~-

10.5 to 16.0 V

al 'oltage) l\'rODULATION A~FrER
20 mA300 

mA

20 mA 2 mA

~tput Po\ver (at nominal suppl: voltage) ~rrent ~n, ~-
maximum 2 \V 5 mA

Input Impedanc~ (at l kHz)

560 n

:nput Impedance (at l kHz)

560 Q Limiti!:!g

Signal clipping begins to occur willi an input

signal (1000 Hz) of: 110 mVNominal Gain

Output signal level observed at pin 2 of IC2
when clipping occurs: 7. O V p. p.

Input sig.1al (l kHz) required for 2 \V
output: 110 mV

lY[easured with volume control (5 lQ1 potentil

meter) connected to terminals 14, 15 and

chassis ground, and turned fully up.
Phase Limitin~. CF7&1

Phase clipping level (at 300 Hz): 2.1 Vp.p.
\Vhere the connections are to terminals 14, 16

and chassis, as \vith extended local control,

the gain increases by 2 dB.

Measured immediately af ter the integration

network, with an input signal 011.1 V (nominal
110 mV + 20 dB).

60.178-E2 13- 60.178-E2
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Description
General

(
There are 3 different crystal filters em-

ployed, according to channel separation.

One is for IC701. one is for IC703 and the

last is for IC704. In IC701 and IC703 there

are 4 crystals in the filter and in IC70-l

there are 6. The m~tching impedances for
all three types are identical.

The IF converter converts the recei\'er

section's 1st intermediate frequency of

10.7 l\'IHz to 455 kHz \vhich is the 2nd in

termediate frequency

50 kH:

The crystal filter is coupled to the high
intermediate Crequency stage, Ql. through
a parallel resonant circuit,

IC701 is employed in equipnlent fo

channel separation.
IC703 is employed in equipment for 25kHz

nnd for 20 kHz sepal"ation.
IC704 is employed in equipm -

kHz channel separation.

ent fol

Hi~h IF Amplifie

A transistor having a low noise figure and
minimum internal feedback is chosen for

this ,circuit so that variations in the col-

lector impedance will have negligible in-

fiuence on the crystal matching impedance.

r

All IC700 units contain the follo\ving sta

ges:
a 10.7 MHz crystal filter

a high intermediate frequency amplifier

a local oscillator

a mixer

a 455 kHz ceramic filter

Oscillator
Crvstal Filters.

The oscillCitor is a crystal driven Col-

pitts oscillator in a grounded collector

configuration. The crystal frequency is

normally 10.245 MHz but in cases where

The requirements for selectivity are part-

ly roet through use of the crystal filter

and partly through the 455 kHz ceramic

filter in the output of the unit.

,r

.J

60.18S-EI-l -60.185-EI



StorooStorno

f

Converter lC704Converter l C703

Input Frequency
11>.7 MHzInput Frequency

10.7 MHz
Output Frequency
455 kHzOutput Frequency

455 kHz

Input Impedance
910 0// 20 pF

Output Impedance
11C"l

Input Impedance
9100//20 pF

Output Impedance
lld1

Maximum Frequency Deviation

~ 2.5 kHz
Maximum Frequency Deviation
At 20 kHz bandwidth::t 4 kHz

At 25 kHz bandwidth::t 5 kHz

Band\vidth

r
Band\vidth

At 3 dB attenuation relative to 10.7 MHz

>:t 5 kHz

<:t 8.5 kHz

At 75 dB attenuation relative to 10.7 MHz:
t 17kHz

at 3 dB attenuation relative to 10.7 MHz:

> :t 2. 7 kHz
at 6 dB attenuation relative to 10.7 MHz:

<:t 3.8 kHz
at 80 dB attenuation relative to 10.7 MHz:

<:t 10kHz

Eand-Pass Ripple, typ. l dB: gar. < 3 dB

Oscillator Frequency
Crystal spec. 5-98-12 in temperature range
-250 to +650C: 10.245 or 11.155 MHz

gS.Ci:l~to: :.:equency Adjustable by
> t 30 x 10

Band-pass Ripple(typ. l dB)

gar. <3 dB

.Q.,cillator Frequency
Crystal specification 5-98-12 in tempo range

-250 to +650C: 10.245 MHz or 11.155 MHz

~S~i~~tO: :~eqUenCY Adjustable by
>~ 30 x 10

Voltage Gainltyp. 23 dB}

r
Temperature Range
operating range: -2SO to +6SoC

functioning range: -300 to +7SoC

Voltage Gain (typ. 26 dB)
gar. > 23 dB

Current Consumption type 8 mA

Temperature Ran~e
operating range: -25 to +6SoC

functioning range: -30 to +7SoC

60.185-El-3 -50.1B5-El

gar. > 20 dB

Current Consumption

8 mA



(
a harmonic of the local oscillator coincides

with the receiver antenna frequency, inter-

ference can occur. Therefore, a crystal

frequency of 11.155 l\lliz would be em -

ployed instead.

Technical Specifications
Converter IC701

Input Frequency
10.7 MHz

~ut Frequency
The crystal operates in a parallel resonant

circuit; fine-tuning adjustment of the oscil-
lator trequency is performed with trimmer

capacitor C12. The capacitive load for the
crystal is made up of Cl4, CIS and C16,

which a1so forms the necessary feedback

loop. Variations in the IF amplifier have

negligible influence on the oscillator fre-

quency.

~55 kHz

Input Impedance
910 Q 1/20 pF

Qutput Im~e
l kg

Ma.'Cimum FreQuency Oiviation
:t 15 kHz

BandwidthMixer

The local oscillator signal and the 10.7

II.tHz IF signal are applied to the base of

Q2. To achieve greater amplification, a

bipolar transistor is employed here. In

order that the bipolar mixer, ho\vever,

does not deteriorate the excellent blocking

and intermodulation characteristics achiev-

.:d \vith the FET mixer in the receiver

converter module, the crystal filter has

been ir.serted.

At 3 dB attenuation relative to 10.7 MHz:
>:t 12 kHz

<:t 20kHz

At 70 dB attenuation relative to 10.7 MHz

< :t 35 kHz

Bandpass Ripple (typ. l dB)

gar. < 3 dB

Oscillator Frequency

Crystal spec. 5-98-12 in tempo range

-250 to +650C: 10.245 MHz or 11.155 ~THz

Ceramic Filter

From the collector of the 2nd mL'Cer the

signal is passed via matching net\vork L3

to a ceramic 455 kHz filter.

Voltage Gain(typ. 23 dB)
gar. > 20 dB

Current ConsumDtion typ. 8 mAThere are 3 different types of ceramic

filters, one for each IC700 unit. ,Temperature Range
op~rating range: -250 to ~50C

Cunctioning range: -300 to + 7SoC
Strong signals can alter the output impe-

dance of the 2nd mixer as well as the

inpLt impedance in the CF701 unit, At-

tenuating resistors are therefore inserted

before and arter the ceramic filter in or-

der to ensure the least possible variation

in filter rnatching irnpedance,

From the output of the cerarnic filter the

455 kHz IF signal is coupled to the IF

cit'cuitry in CF701,

l

60.185-El 60.185-El

~S...C:l:!~o.r_~equency adjustable by
> t 30 x 10
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(

Description
General

( "'Ir -net\York C3. L1 and C4 matches the ex-

citer output impedance to the input impe-

dance of Q3. ~e to this impedance match-

ing it is also possible to drive the PA stage

from a 50 Q generator. Q3 amplifies the

exciter signal of about 50 mW to approx.

100 mW. which is necessary to drive Q4

properly.

P A 761 contains 4 power amplifier stages

and a current regulating circuit. It is built

on a double -sided printed circuit board and

includes transistors packaged in capstan-

type housings. The unit is completely

shielded, being built into a combination

heat sink and shield which alBa contains the

antenna switching unit.
Transistors Q4 and Q5 further amplUy the

power to approx. 2W in arder to drive the

final power amplUier. Q6.

The current regulating circuit monitors both

the supply voltage and the output transistor

collector current. preventing overloading oc

the transistors due to either too high a volt~ge

or too great a standing wave ratio in the out-

put load. This circuit also allows the output

power to be more independent oc the power

supply or oc variations in power output from

the exciter.

Output transistor Q6 amplifies the RF power

signal to approximately 7 W and the follow-

ing matching network of L12, C21 and C22

suppresses harmonics of the fundamental

VHF frequency while transforming the col-

lector impedance of Q6 to the antenna impe-

dance of 501"2. Resistor R12 in the output

transistor collector path is the current

monitoring resistor for the ADC circuit.

(

Current Regulating Circuit (ADC)

The purpose of the regulating circuit is to

protect the transistors against overloads

caused by tao high a supply voltage and to

limit current through the output transistor

in case of mismatching. To accomplish

this, the regulating circuit must monitor

the supply voltage as well as the collector

current through the transistor and from

such results regulate the collector voltage

to the first RF driver transistor, Q3, and

thus the drive po\ver to the follo\ving stages.

RF Power Amplifier

The first driver, Q3, gets its collector volt

age via the ADC circuit regulating transis-

tor, Q2. Increas ing or decreasing the col-

lector voltage to Q3 regulates the drive

powe r applied to the follo\ving stages.

60.196-El -l 60.196-El
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Stomo Stomo

The circuit consists of two DC coupled

transistor stages, Ql and Q2. Base to Ql

is lied to a reference voltage that can be

determined by setting the trimming poten-

tiometer, R2. Reference voltage is develop-

ed across diodes El and E2, which are

biased into forward conduction. This intro-

duces a temperature dependency in the re-

rerence voltage that compensates for the

temperature characteristics of the transis-

torso

emitter bias for Ql will fall, again result-

ing in a reduction of collector voltage to

Q3 and a reduction in the drive to the out-

put stage.

The reduction of drive power decreases the

current through Q6 and R12 just enough to

counteract the original increase of voltage

across R3. By selecting a suitable ratio be

tween resistors R3, R4 and Rl2 the desired

amount of regulation can be achieved.

For easier understanding of the circuit prin-

cipIe, first ignore its voltage dependent fea-

tures; therefore, imagine that resistor R4 is

removed from the circuit.

Technical Specification

Frequency Range
400 to 470 MHz (-

The DC return path for the e mitte r of Ql is

through R12 to the positive voltage terminal.

R12 carries the collector current from the

output amplifier, Q6. A rise in this collec-

tor current will mean an increase in the vol-

tage drop across R12, causing the emitter of

Ql to become less positive and the collector

voltage willlikewise become less positive.

This decreases bias to Q2, decreasing the

current through tros transistor. Since Q2 is

in series with the DC collector path of Q3,

the effect will be that of placing a larger re-

sistor in series with the collector supply,

thus reducing collector voltage to Q3. The

RF drive to the output stage will fall, thereby

counteracting the original increase in collec-

tor current.

Supp1y Voltage
Nominal 13.6 V (12.5 V)

Operating range 10 -16 V

Output Power at 13.6 V :

With output power set for
6 W at 16 V .
as measured through AS761

Output power at 16 V

Output power at 12.5 V

Output power at lOV

6.5 W

6W

6W

4W

Current Consumption
at nominal voltage 13.6 V

at 16 V :

at 10 V:

(Input Power
50 mW

Input lmpedance
50 nIr the supply voltage increases, the current

through the output transistors will be kept

constant as already explained, but the power

dissipation in the transistor will increase

along with the voltage. To counteract this

effect, a voltage regulating loop is included.

Output Impedance
50 n

Gain
22 dB

lmagine R4 connected back into the circuit

again so that a voltage divider consisting

oC R3 and R4 will develop a voltage across

R3 in proportion to the supply voltage.

-250 to +700 C

-300 to +800 C

Temperature Range
Operating range:
Functioning range:

Mechanical Dimensions

When the supply voltage increases so will

the voltage drop across R3 and the base-

25 x -12 x 168 """m

(PC board: 35.6 x 119.4 mm)

l

60.196-El-2 -60.196-El

1.2 A
1.0 A
1.1 A
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Description a small capacity that includes itself in

the 1/4 wave impedance circuit. as far as
the receiver terminal is concerned.

General

The antenna switch AS761 contains a cir-

cuit for electronically switching the anten-

na between the transmitter and the re-

ceiver sections, and a low-pass filter that

attenuates undesired frequencies, such as

harmonics of the signal frequency. thus

preventing their being radiated from the

antenna.

The trans mitter terminal, however, looks

into a parallel resonant circuit made up of

L52 and the capacity of E5l, and is there-

by isolated from the antenna.

The received signal is now free to pass

from the antenna to the receiver input

with minimum loss.r

AS761 mounts directly into the combina-

tion heat sink and shield for PA761.

The Low-pass Filter

The low-pass filter is a 7-pole Chebishev

filter exhibiting neligible band-pass ripple

and minimum insertion loss.
The following simplified diagram shows

the operating principle for the AS sub-

unit. The filter is built on a metal plate chassis

having three closed compartments. lt

requires no alignment.
r , .

T echnical Specifications

Frequency Range
420 -470 MHz

I SOn

~TX

Input and Output Impedance

501"1I ELECTAONIC SWITCH I

L Jr
~tion Loss (transmitter to antenna)

The Electronic S\vitch
0.5 dB

ReCer to the complete schematic diagram
~rtion Loss (antennato receiver)
0.6 dBBy switching a +9 V potential between ter-

minals 1 and 2, the antenna is electroni-
cally switched between transmit and re-
ceive.

Separation between Transmitter and Receiver
25 dB

~econd Harmonic (840 MHz) Attenuation
\Vhen transmitting, diodes E5l and

E52/ E53 conduct and the receiver termi-

nal will see a short circuit.

70 dB

Current Drain, trans mit
38 mA

The 1/-1 \vave impedance circuit consist-

ing oC C5-1, L53 and C55 transCorms the

short to an open circuit at the antenna,

thuc; the trans mit signal reaches the an-

tenna \vith minimum 10ss.

Current Drain, receive

4 mA

Temperature Range
operating range -25° to +700C

functioning range -30° to +S00(When receiving, the diodes are effective-

ly blocked due to the bias across zener

diode E5-1. No\v the diodes only represent

-l -60.199-El 60.199-El

Oi mens ions

-lO x 38 x 22 mm
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TT781 and TT783 are single tone transmitters
for CQ.M700 series radiotelephones. The~' are

identical except for their tone coils.

tes a tone to seize, and upon termination ol the

call, to release the telephone circuit. Only the

2400 Hz and the 2900 Hz tones are used.

The TT78l is for use in CQ 1\[jOO equipment oper-

ating on the public telephone service. It genera-
The TT783 can generate any of the 12 tones in

the 825 to 2-150 Hz series.

BLOCK DI.o\GRAl\1 of TT781 / TT783 :

(re fer to the schematic diagram,

0-101.577, for TT783 )

TT 783 /SHOWN IN S TAND BYI

!iO.228-El -1-
60.228-El
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Depressing the tone key grounds terminal 3 and

the positive potential through Rl4 disappears

through El. Without forward bias, Q5 cuts off
and the collector voltage rises, driving Q6 and

Q7 aN.

In principle, Ql and Q2 operate as a differential

plifier in a Hartley type oscillator configu-

ion.
The supply voltage is stabilized \vith zener diode

EG to keep the oscillator output level constant. r
..

Q3 serves to adjust (attenuate) the signal level
and, with C2, to introduce de-em~hasis before

applying the signal to the output stage, Q-l.

When Q6 goes aN, it establishes a ground path

from terminal 11 to terminal 5. This switches

the regulator voltage from RX to TX, keying

the transmitter.
Emitter follo\ver Q4 provides a lo\v output in

pedance to match the input impedance of the

modulator.
L\Vhen Q7 conducts, it completes the ground

connection to the tone generator circuits, and

the tone signal is applied to the modulator via

terminal 9, Q7 also cuts off Q8, preventing any

microphone signal from interfering with the
tone signal.

In stand by. R14 and E2 hold Q5 ON. Q5 holds
Q6 and Q7 OFF. \Vith Q7 OFF. there is no

groundconnectiontoQi. Q2, Q3. andQ-1.
Q8 is for\vard biased by the high positive poten-
tial through R17. thus allowing the microphone

.gnal to pass between terminals 7 and 9.
\Vhen the tone key is released the circuit re-
turns to stand by.

[

[Technical Specification

Power Supply

10.5 V -16 V
Frequency Response
6 dB pr. octave de-emphasis
f~ = 1000 Hz

LCurrent Consumption
Stand by: 6 -10 mA

Activated: 16 -33 mA Distortion (v~ice modulat~
S 5%

AF Gate Attenuation
Temperature Range
Operating range: -25°C -~OoC

Functioning range: -30°C -+80oC
:? 50 dB

TONE TRANSWTTER TT781 TONE TRJ'.NS!\flTTER TT783

ro_~e- 

FrequenciesTone Frequencies
825, 1010, 12-10, 1435, 1520, 1750,

1860,1980,2000,2135,2280,2450 Hz

Frequency AccuracvFrequencv Accuracv
---a.

~ 0.50/,~ 0.3%

Fr~~tabilityFr~v Stabilit:
S 10;0$: 0.6%

at 2400 Hz

Output Le\'el

-17.. dEm +1/0dB (110mV) at 1000 Hz
Output Level
-21 dBm +l/-OdB (69 mV

60.228-El -2- 60.228-El -
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