Stormo Stomo

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

Frequency range, transmitter Modulation frequency range

CQM763D x 80 DK: 453.0 MHz to 455. 0 MHz CQM763D x 80 DK: 300 Hz to 3000 Hz
( CQM763D x 80 S : 452.5 MHz to 455.0 MHz ! CQMT763D x 80 S : 300 Hz to 2400 Hz
- Frequency range, receiver Maximum frequency deviation

CQM783D x 80 DK: 463.0 MHz to 485. 0 MHz * 5'KHz

CQMT763D x 80 S : 462.5 MHz to 465.0 MHz !

Nominal frequency Deviation

! 19 private channels included.

CQM763D x 80 DK: *+ 3.3KHz
Duplex frequency separation CQMT63D x 80 S : * 3.0 KHz
10 MHz Antenna impedance
RF bandwidth 0a
CQM763D x 80 DK 2.0 MHz . Temperature range
CQM763D x 80 S 2.5 MHz (19 private
channels incl.) Operating range: -ZSgC to +55°C
Functioning range: -30°C to +80°C
Channel frequency separation Dimensions
25 KHz Locally controlled version: 180 x 250 x 70 mm
g 1 Extended local control: 180 x 210 x 70 mm
L ‘ Number of channels Antenna branching filter: 235 x 130 x 30 mm
Control unit CB704:
CQM763D x 80 DK: 80 ontrol uni 120 x 65 x 55 mm
cQM783D x 80 S : 80 + 18 Weight

Type of modulation

Locally controlled version: 2.7 kg
Extended local control: 2.43 kg
Phase Antenna branching filter: 1.07 kg
Control unit CB704: 0.2 kg
RECEIVER SPECIFICATIONS

Sensitivity, e.m.f. for 12 dB SINAD, EIA Crystal oscillator frequency, RC782

Channel 01 - 80: 1.1uv (0.85uV) 145.758 MHz

Channel 81 - 99: 1.2 uv (1.0 uv)

Frequency stability, -25°C to +55°C

Squelch sensitivity, EIA
“ + 2.5KHz (¢ 2.0 KHz)
O 1ow 01w
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Modulation acceptance bandwidth

* 5KHz (* 7 KHz)

Adjacent channel selectivity selectivity, EIA
70 dB (77 dB) '

Adjacent channel selectivity, SEN

65dB (72 dB)

Spurious attenuation, EIA

75 dB (85 dB)

Spurious attenuation, SEN

70 dB (80 dB)

Intermodulation, EIA

70dB / 1uV (75dB /1 pV

Blocking, MTD
86dB /1uV (88dB 1puv

Blocking, GPO
<1dB

Spurious and harmonic SR mission
into an artificial load (SEN)

<2nW 0.4 nW)

Stomo

Loudspeaker impedance

50

Microphone impedance

10.000 Q

AF output power

2W (2.5W)

Harmonic distortion

< 8% (3%) measured at 1 mV RF input,
1 W AF output, F = 1KHz and
Af ) mod
nom

Audio frequency characteristic, EIA

-8 dB / octave +0.5dB / -3 dB (+0dB / -1.5 dB)
Hum and noise, EIA

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

squelched condition
unsquelched condition

Hum and noise, MTD

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

pt. 2.2.11a
pt. 2.2.11b

TRANSMITTER SPECIFICATIONS

RF output
8w

Crystal oscillator frequency, EX762

145.992 MHz

Frequency stability, -25°C to +55°C

t 2.5KHz (¢ 2-0 KHz2)

Spurious radiation

Harmonics: <2puW (<0.2 uw)
Adjacent channels, MTD: < 2 uW (< 0.5 uW)
Other frequencies: <0.2uW (<0.1pwW)

AF input impedance

5680 Q

Modulation sensitivity, EIA

110mV ¢+ 1dB

Modulation distortion, EIA

80-294-E1

Modulation distortion, MTD

~ [+

<T% (2%)

Modulation frequency characteristic, MTD

+8 dB / octave +1dB / -3 dB (+0 dB / -2 dB)
CQM783D x 80 DK: 300 Hz to 3000 Hz
CQM763D x 80 S 300 Hz to 2400 H2

FM hum and noise, ElA

-45dB (-80 dB)

FM hum and noise, MTD

35dB (40 dB); pt. 2.1.9a
30 dB (35 dB); pt. 2.1.9b
AM, MTD
7% (1.5%)

Transmitter load

Meets the MTD requirements pt. 2.1.2a, b and ¢
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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.

The only difference between the Danish equipment

and the Swedish equipment is the option for 19

private channels (81 - 89) in the Swedish equipment.

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.

Transmitter frequency | Receiver frequency Duplex
range range spacing

CQM763D x 80 DK | 453.0 MHz - 455.0 MHz | 463.0 MHz - 465. 0 MHz 10 MHz
CQMT763D x 80 S* | 452.5 MHz - 455.0 MHz | 462.5 MHz - 465.0 MHz 10 MHz

X 19 private channels included

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-
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 installed with

the latter model.

Construction

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 RF7863,
contains all the circuits which are dependent

upon channel frequencies. These are:

80.295-E1

preselector filter
receiver
synthesizer unit
exciter

RF amplifier

transmitter power output amplifier
The lower circuit panel, designated BA702, contains:

intermediate frequency converter
intermediate frequency amplifier
squelch circuit

voltage regulators

tone equipment, where included

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 funtional

module units for ease in servicing.

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:

C4 Remote control (CP703)
C5 Local control (CP705)
Denmark 80 channels

Sweden 80 channels

80DK
. 80S

CQMT763D spec XX X XXXX

Control Equipment

The locally controlled model will have the following

front panel:

CP705 Front panel with controls, built-in loud-

speaker and channel selector.

The CQM763D for extended local control will have
a blank front panel with neither controls nor loudspea-
ker and is designated CP703.

One of the following types of control units, intended
for dashboard-mounting, must also be installed

for extended local control:

CB704 Control unit housed in a cast plastic ca-
binet and containing operating controls

for the radiotelephone.

CB706 Automatic control unit housed in a cast
aluminium cabinet and containing operat-

ing controls for the radiotelephone.
Accessories

Accessories available for the CQMT763D 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.
Microphones
MC701 Fixed microphone with built-in amplifier.

MC703 Fixed microphone for mounting on steering

wheel column.

MT702 Handset with built-in amplifier and trans-
mitter keying switch.
HS802 Retainer for MTT702

All of the above items are supplied with cables

for termination in a multiconnector providing connections

between accessories and the radio cabinet.
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MK704 To bring the microphone into close talk
position this mounting Kkit, consisting
of 2 flexible metal tubes (goose necks),
length 20 and 35cm, is available.

Channel Indicator

ID701  Channel indicator for displaying the
channel in operation. The indicator
can be used with all types of control
unit.

Antenna

AN63-3 1/4 wave length whip antenna for the
420-470Mhz frequency band and the im-
pedance matches 50 Q. Base design per-
mits mounting from the outside without

damaging the car upholstery.

Installation Kits

The installation of a CQM783D radio set will
require some or all of the following installation
kits. :

MN701 Mounting frame for radio cabinet.

CC704 Cable kit containing extension cable
terminated in multiconnectors for con-
trol unit and accessories.

CC701 Battery Cable.

MK701 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.
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Loudspeakers

When using the extended control system it is
necessary to install an external loudspeaker.

The following type is available:

LS701 Loudspeaker enclosed in a plastic hous-
ing, complete with cable to be soldered

to the accessory connector.
External Switches, Relays, etc.

SU701 Transmitter keying device for mounting
on steering column.

SU702 Transmitter keying device for mounting

on dashboard.

60.295-E1
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SU703 Auto relay for equipment with built-in
tone receivers, connects to external

alarm devices such as auto horn, etc.

Power Supplies

PS701 Power supply for 24V car battery, any
battery polarity.

PS702 Power supply for 24V car battery, ne-

gative pole to chassis.

60.295-E1
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CIRCUIT DESCRIPTION
CQM763D

General

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 regulators 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 of the

volume control.

The squelch button is provided to override the

squelch function of the receiver.

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.

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
also controls the "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.

The modulating signal to the receiver is derived
from the microphone (MC) or the microtelephone
(MT) via the tone generator TT780.
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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 amplifier. The "transmitter on" condition

is indicated by the transmit indicator lamp.

If the radiotelephone is fitted with a tone receiver,

the transmitter cannot be operated 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. TMHi

and 455KHz. The high RF sensitivity characteristic

of the receiver is provided by a five element

helix filter having low insertion loss.

Adjacent channel selectivity is obtained by using

two band pass filters:

a 10. TMHz crystal filter and
a 455KHz ceramic filter.

The receiver comprizes the following subunits:

BF762 Antenna branching filter

BP782 Preselector filter

RC762 Receiver converter with
1st mixer, local oscillator
and synthesis mixer
Intermediate frequency

IC703 Converter with 10. TMHz
crystal filter, 2nd mixer,
2nd local oscillator and
455KHz ceramic filter

CF702 455KHz intermediate frequency

amplifier, squelch circuit, AF
amplifier and voltage regulator

60.296-E1
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RECEIVER
Signal Path

From the antenna branching filter unit the input
signal is passed throﬁgh the preselector filter
and an impedance matching network directly

to the mixer stage. Because of thfe low insertion
loss in the filter, it has been possible to obtain
excellent receiver sensitivity without an RF ampli

fier stage.

This approach has resulted in superior blocking,
selectivity, and intermodulation characteristics
of the receiver. The BP782 filter consists of

five 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
transforms the output impedance of the filter

to tile impedance required by the field-effect
transistor (FET) of the mixer stage.

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. TMHz below
the antenna frequency and is produced by mixing
the signal from a crystal oscillator with the synthe

sis signal.

The crystal oscillator is a_Lth__qyer;one_ series
resonance oscillator, which is followed by a
dougle;gate-mxffer amplifier. The buffer
output is mixed with 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 conversions can be expressed as follows:
fax = fxrx *fs * IF
= Antenna frequency
XRX Crystal oscillator frequency

= Synthesizer signal frequency

[Fl = 10. T™MHz

80.298-E1
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Intermediate Frequency Circuits

From the mixer in RC762 the 10. TMHz signal
passes to the intermediate frequency converter,
type IC703, which provides the channel selectivity
of the receiver. The first IF signal passes through
the 10. TMHz crystal filter and is then amplified

in a single [F amplifier stage. It is then applied

to the transistor in the 2nd mixer stage and conver
ted to the second IF signal of 455KHz.

The injection signal to the mixer stage is generated
by a crystal oscillator whose frequency is 455KHz
below 10. TMHz. The crystal is calculated:

10. ™Hz - 0.455MHz = 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.

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 amplified and limited signal is then demo-
dulated in a phase detector incorporated in the

integrated circuit.

The balanced quadrature detector also provides
efficient rejection of any amplitude modulated

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 signal is then applied to a three stage amplifier
in which a field-effect transistor, operating as an
electronic on/off switch, has been placed between

the second and third stages. This switch is controlled

60.296-E1
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( Y squelch circuit. The amplifier has nominal output
level of -17dBm (110 mV).

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

The loudspeaker amplifier ampliffes the AF input
signal of 110 mV to an output level of 2W intoa5Q
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 control on 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.

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
frequency selective amplifier with a resonant circuit
“as the collector load.

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 Schmitt trigger also controls a squelch signal
circuit which, in conjunction with a tone receiver,
will operate the "engaged" lamp when there is traffic

on the channel.

60. 296-E1
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The squelch sengitivity is adjusted by a potentiometer
located at the input of the noise amplifier.

The Schmitt trigger can be blocked manually by means
of the squelch button on the control panel of 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 controlled oscilla-
tor.

The transmitter comprises the following subunits:
Exciter with crystal oscillator

EX782 (

RAT781

PAT763 or PA785

Antenna Branching filter BF762

and mixer circuits
RF amplifier
RF power amplifier

Modulation amplifier, transmitter
switch and voltage regulator CF702
(these circuits constitute part

of CF702)

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
transforms the microphone output to a signal suitable
for the modulator and limits the signal amplitude .
so that the maximum permissible frequency deviation

b

is not exceeded.

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 output signal is then applied through an RC
network to a second limiter consisting of two dual
diodes.

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.

C
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Before being applied to the modulator, the modulating
signal is filtered in a splatter filter which has

been designed as an active element using the second
amplifier of the integrated circuit.

A potentiometer located at the output of the modulation

amplifier is used to adjust the maximum frequency
deviation.

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 with the synthesis signal.
The mixer output is filtered and amplified in order
to obtain an adequate signal for the RAT61.

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 conversions can be expressed as follows:

% = &xrx* s
lpx = Transmitting frequency

fx’rx = Crystal oscillator frequency

fs = Synthesizer signal

The output signal from the exciter is fed to an RF
amplifier (RA781) operating 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 signéls.
The amplifier raises the signal to the level required
by the final RF power amplifier PA783 or PAT765.

The nominal RF output power of RA781 is 100 mW
into 50 Q load.

RF Power Amplifier

The power amplifier PA763 contains three transistor
amplifier stages, power amplifier PA785 one transistor
stage and a power module. The coupling between

the stages consists of tuned matching networks

with low loaded Q values.

60. 296-E1
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The RF power amplifier is a high efficiency class 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 following 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 temperature.

The transmitter output power is adjusted to the
required safe level by means of a potentiometer
provided in the ADC circuit.

Antenna Circuits

The signal generated 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.
The antenna filter is not adjustable.

The transmitter signal at the output connector is
fed through the antenna branching filter BF761

to the antenna.
Synthesizer Circuits

The frequency synthesis unit FS701 produces the
synthesis signal by the digital frequency synthesi:
method.

The signal is generated 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 consisting
of a buffer amplifier, a programable frequency
divider, a phase detector, a prescaler and a low

pass filter.

The phase detector compares the divided VCO frequen-
cy to a 12.5 KHz reference frequency. Any difference
in frequency 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 reference

frequency.
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INPUT
vVCO
G f ~ G RECEIVER
el t — —e ~o _— .
= 256 1 P ~ N > > OUTPUT
12,5kHz
f i
CONTROL +/ 7 > TRANSMITTER
INPUTS 3 t OUTPUT

The 12.5 reference frequency is produced by dividing
the output of a 3.2 MHz crystal controlled oscillator
by 258.

The RC oscillator frequency and the EX oscillator
frequency are so chosen, that the lowest transmitting
frequency corresponds to dividing by 800 in the
programable divider. The three decades in the
counter are controlled by the 9-complement of

the divisor expressed in the BCD code.

The third decade counter is fixed programmed
to divide by 6.

Frequency Control

The conversion of the channel selector BCD code

to its 8-complement code takes place in the frequency
control unit FC703.

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 flashes the channel display and the
ON/OFF lamp.

In Swedish units one or some of the remaining 19

channels may be opened and used as private channels.

80. 296-E1

SYNTHESIZER BLOCK DIAGRAM

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.

A transient filter is provided to suppress 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.
Incorrect battery connection will cause the diode

to conduct and blow the fuses fitted in the battery
cable.

The CQM763D contains two almost identical voltage
regulator circuits which deliver 9V stabilized supply
voltages for operating the transmitter and receiver
sections of the radiotelephone. The supply to the
loudspeaker output amplifier and the transmitter

RF power amplifier is taken from the battery and

is unstabilized.

The voltage regulators are protected at the output
against short circuit by limiting 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. With

60.296-E1



Storno

the CQM783D 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
the 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 "LS IN",

if fitted.

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.

80.296-E1 -7-
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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
off by means of the ON/OFF switch of the radiotelephone.

Supply voltage for the TTL logic circuits is detived
from a selfoscillating switching regulator (VR701)

ensuring low loss and high efficiency.

80.296-E1
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ADJUSTMENT PROCEDURE
CcQM763D

RECEIVER ALIGNMENT

Before switching on the CQM763D connect a power

supply with the correct polarity to the battery connect-

or.

Set the supply voltage to 13. 8V and the current
limiter to 100 mA.

With the station switched off, increase the
sypply voltage until a current of 100mA

is reached.

< 21V.
supply—

Keeping within these values ensures correct operati-

Requirement: V

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

Decrease the supply voltage to 13. 68V and set the

current limiter to 1A.
The station may now be switched on.
Check the 9V RX at terminal 3 on the IF converter.

Requirement: 9V * 0.1V,

If necessary, adjust the RX voltage by means of
potentiometer R64 in CF702. This potentiometer
can be reached from the rear of the module tray
BAT702.

Check the regulated 5V supply at the output terminal
of VR701.

Requirement: 5V % 0.1V.

If necessary, adjust the 5V by means of potentiometer
Rl in VR701. This potentiometer can only be reached,
when the front panel has been removed and the

VRT701 screen box opened.

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.

Apply a 455 KHz signal to the input of CF702. The
[F generator STORNO G21 is well suited.

Connect a DC voltmeter with RF probe, STORNO
95.089, to test point 1) in CF702.

Adjust transformers T1 and T2 for maximum meter
reading attenuating the generator output before
overloading the IF amplifier, causing limiting.

80.297-E1

The readings should be kept below approx. 10 uA
if an AVO-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.

Coarse Adjustment of L1 in CF702

Disconnect the generator and disable the squelch
by pushing the "Squelch out" button on the control
panel/control box.

Connect an AC EVM to terminal 35 LINE OUT (AF -
17 dBm) on the terminal board.

Adjust coil L1 in CF702 for maximum meter reading.
If two maxima are obtainable, adjust for the greater.

If 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

BA702, and turns up counter- clockwise.

Adjustment of Oscillator Frequency in IC700

If a frequency counter is available, the frequency
may be read at test point[5], IC703. If the input
of the frequency counter is DC-coupled a capacitor
(approx. 1 nF) should be connected in series.

The frequency will be 10.245 MHz. Refer to circuit
description, "Intermediate Frequency Circuits".

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.

80. 297-E1l



Storno

Adjust the output level of the 455 KHz generator
_ atil a beat note is produced in the speaker (LS

in/out must be pressed if tone equipment is installed).

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.

NOTE: The discriminator has no zero adjustment.

Alignment of 1st IF Amplifier (10.7 MHz)

Apply a 10.7 MHz signal to the input of IC703.

("onnect a DC meter with an RF probe (95.089)
to test point in CF702.

Adjust coils L1, L2 and L3 in IC703 for maximum
meter reading. The input level should be kept

low enough to prevent limiting.

Gain of IC703 > 20dB

Alignment of the frequency synthesizer reference
oscillator.

Select channel 40 corresponding to an output frequen-
cy of 16.000 MHz.

Connect a frequency counter to the TX output of
the FS701.

4djust C1 in FS 701 for 16.000.000 + 10 Hz.

‘Check all channels for correct synthesizer frequency

according to the frequency allocation tables.

The receiver shall be blocked (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 a DC voltmeter to testpoint @ and testpoint
(@ in RCT82.

Adjust L3 in RC762 for maximum meter reading.
- Distance between the tuning slug and the top of
ae coil form should be approx. 2 mm.

80.297-E1
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The voltage with the oscillator stopped (short
the crystal to chassis) will be approx. 0.25V.

Minimum increase with the oscillator working will
be approx. 30 mV.

Connect the voltmeter to testpoint@and testpoint

@in RCT62.

Adjust L5, RC762 for maximum meter reading.

The voltage with the oscillator stopped will be
approx. 0.05V.

Start the oscillator.

Requirement:

Minimum voltage increase < 0.45v

Typical: 0.8V

Adjustment of Tripler Circuit, RC762

The following procedure must be followed carefully
as capacitor C13 can be adjusted to the third harmonic
of the input frequency and to the second harmonic

as well. Four settings of C13 will normally produce

a resonance peak as it can be turned 360°.

Connect a DC voltmeter to testpoint@and testpoint

(3)in ReT62.

Adjust C13 for minimum voltage.

As mentioned above there will be four dips, of

which the smaller is chosen.

Connect the DC voltmeter to testpoint@in RC782.

&
Connect a frequency counter to testpoint @

Read the frequency, approx. 437.0 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
C15 for maximum reading on the voluﬁeter. Due

to interaction the adjustment of C13 and C15 should
be repeated until no further increase in voltage

at testpoint@is obtained.

The voitage at testpoint@with the oscillator stopped
will be approx. 0.8V. Minimum voltage increase
with the oscillator working > 0.3V; Typical: 0.8V.
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Storno

Adjustment of Crystal Oscillator Frequency, RC762

Connect a frequency counter to testpoint B—_] in
RC762. Adjust L1, RC782, for correct frequency.

Requirement:  f = 437.275 MHz + 200 Hz.

If the frequency cannot be pulled to the correct
reading the strap in the oscillator circuit must

be altered. Refer to RC762 ciagram.

The frequency should be adjusted at 25°C ambient

temperature.

Due to interaction between L1 and L3, the adjustment
of L3 should be checked, and any readjustment

requires the frequency to be readjusted.

Checking the FS701 Output Level

Connect an RF probe and volt meter to test point@ RC
Set the channel selector to channel 30.

Stop the RC crystal oscillator and measure the
RF level.

Requirement: 0.82 - 1.04V

Select the channels having the higher frequency

and lower frequency and measure the RF level.

If the level is low in one position, L7 in RF amplifier I

in FS701 is adjusted for best symetry.
Alignment of Filters and RF Amplifier, RC762

Connect a voltmeter to testpointin RCT762.

Stop the crystal oscillator in RC762 (short the crystal
to chassis).

Course tuning

Connect an RF generator to the input of BP-filter I,
and set the generator for 452. 3 MHz. Adjust
L9, L10, L11, L12L15, L17 and C50 for maximum

reading on the voltmeter.

Fine tuning

Remove the RF generator and start the crystal
oscillator.

60. 297-E1
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Select channel 01.

Turn the tuning slug of L5 in BP762 flush with
the outside of the chassis.

L9, L10, L11, L12, L15, L16, L17, and C50 is adjust-
ed for maximum meter reading in testpoint@.

Due to interaction the adjustments should be repeated
until no further increase in meter reading can be

obtained.

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 voltage at testpointwith the oscillator stopped
will be approx. 3V.

Start the oscillator.

Requirement:
Minimum increase at testpoint
RC762 = 0.5V

Check the voltage at the higher frequency and

the lower frequency.

If the voltage drops at higher or lower frequencies,
small corrections of the filteralignment may be

implemented.

Coarse Adjustment of BP762

The trimming slugs, L1, 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 receiver antenna frequency. L5
is to remain in its position as set during the fine

tuning of the filters.

............ ! o sivm b
[
\ orsatoun tar one tulh

CLY RV L 1
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~ irther Alignment of RC762
Fine Tuning of BP762, and
Fine Tuning of 1C703

Connect a DC EVM with an RF probe to testpoint

m in CF702. An AVO-meter may be ysed, but the
deflection will only be on the order of tens of microam
peres.

Connect an unmodulated RF generator t the antenna
input of the CQM700.

Select channel 30

Set the generator to the receiver frequency (463, 725MHz)

Fine tuning of the generator frequency may be

done by loosely coupling a 455 KHz signal to the

IF input of CF702. (First connect CQM700 chassis
generator earth.) Tune the RF generator for

‘zero beat with the LS in/out depressed if tone equip-

ment is installed.

The RF generator output should be kept low enough
to prevent limiting in CF702, i.e. a reading of
approx. 500 mV on a DC EVM with an RF probe

at testpoint , CF702.

The following coils are tuned for maximum meter
reading in this order:

C50, RC7862
L 5, BP762
L 4, BP762
L 3, BP762
L 2, BP762
L1, BP7862
Lis, RCT62
L 1, IC703
L 2 IC703
L 3 IC703

Due to interaction, especially between C50 in RC,
and LS in BP, the procedure should be repeated
until no further increase in meter reading can be
obtained.

By adjusting C50, RC762, the oscillator drive signal
to the RF mixer will have decreased. L17, RC762,
must be fine tuned for maximum reading on a DC
voltmeter connected to test point@, RC762

Now, when stopping the oscillator, the voltage
’ testpoint should fall at least 0.3V. L1, L2

60. 297-E1
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and L3 in IC703, are now fine tuned for maximum
reading at test point m CF702. The circuits in
IC703 should be aligned two or three times, as
they influence each other.

Fine Tuning of L1 in CF702

Keep the RF generator connected as described
and set its output attenuator for full limiting in
the CQM783D, approx. 1 mV EMF from the gent

Modulate the generator with 1 KHz to a frequency
swing of £ 3.5 KHz.

Connect an audio voltmeter to testpoint@ in CF702.
This testpoint becomes accessible by unscrewing
the upper PC-board of CF702.

Peak coil L1 in CF702, for maximum meter reading

Requirement 65 mV

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@ . However,
this reading is dependent on the setting of potentiome-
ter R16, 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 shown below.

Adjustment and Checking of Audio Circuits
Modulate the RF generator with 1 KHz, and set
the frequency deviation t0 0.7 x A f max.: 3.5 KHz

Set the RF generator output level to approx. 1mV
EMF

If the CQM763D is provided with tone equipment
press the LS in/out button.

Check the frequency of the RF generator.

Back off the volume control on the control unit,

and on the control box/control panel, if any.
Connect an audio voltmeter to "Line out".

Adjust the audio output level to 110 mV- by mean.
of R18 in CF702.

Connect a 5Q load resistor across the loudspeaker

output terminals instead of the loudspeaker.

60. 297-E1
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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.

Check the distortion.

Requirement: k < 5%

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),

- a base bias to the output amplifier transist-
ors ensuring a suitable no-signal current

in the stage.

Consequent adjustment of the ndsignal current
in the output stage is performed in the following
way:

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.

_Turn potentiometer R99 clockwise until the current

drain has increased by 2 mA.

Checking the Audio Power Output

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 1 KHz, 110 mV.

Connect the distortion meter across the output

and read the distortion.

Requirement: k < 7%

60.297-E1 =f=
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Checking Receiver Sensitivity

Modulate the RF generator with 1 KHz, and a frequen-
cy deviation of 3.0 x max. A f,

Set the generator output to 1 mV EMF.

Connect the distortion meter across the loudspeaker

terminals, substituting a 5Q resistor for the speaker.

Set the volume control for 1V across the load.

Reduce the calibrated RF voltage from the RF genera-
tor.

Requirement:
for 12 dB SINAD < 1.0 uV EMF. (channels 01-80)
for 12 dB SINAD < 1.1 uV EMF. (channels 81-99)

The procedure should be repeated on all channels.

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 Overail Current Consumption

Check the current drain at 13.8 V supply voltage.

Requirement:

CQMT783D with tone equipment, TT781, SR781,
and channel indicator ID701.

<900 mA.

TRANSMITTER ADJUSTMENT

Unless the receiver alignment procedure has been
performed, check for correct operation of the protect-
ion diode, E13, on CF702. This test is described
agraphs

the first par under "Receiver Alignmeant”

roltage to 13. 8V, and the current

80. 297-E1
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As mentioned above there will be four dips of which L
the smaller is chosen.

,1f tone equipment is installed, the LS in/out button
.+ust be pressed to establish a DC path for the

. ing f ion.
transmitter keying function Connect the DC voltmeter to testpoint@in EX762.

With the transmitter output loaded (antenna or Adjust capacitor C15 for maximum reading.
dummy load connected), key the transmitter and

check 9V TX at terminal 19 on the terminal board. Connect a frequency counter to testpoimm .

NOTE: If 9V RX was not present or was set too Read the frequency, approx. 438 MHz, to make
low before keying the transmitter, the certain that Q3 is working as a tripler.
8V TX series regulator will not start. Remove the frequency counter and adjust C13 for
Requirement: 9V TX =9V £ 0.1V. maximum voltmeter reading.

If necessary. adjust the TX voltage by means of Due to interaction the adjustment of C13 and C15

potentiometer R72 on CF702. This potentiometer should be repeated until no further increase in

voltage at testpoint@is obtainable. The voltage

at testpoint @with the oscillator stopped will

!
“Alignment of Mixer Injection Signal to EX762 be approx. 0.8V. L '

can be reached from the rear of module tray BA702.

§
(\ ~onnect a DC voltmeter to testpoints@and@ Minimum increase at testpomt@Z 0.3V.

in EX782.

Adjust L3 in EX762 for maximum meter reading.

Distance between the tuning slug and the top of Adjustment of Crystal Oscillator Frequency, EX762

the coil form should be approx. 2mm.

Connect a frequency counter to testpoint @ .
The voltage with the oscillator stopped (short

circuit the crystal to chassis) will be approx. 0.25V.
Minimum increase with the oscillator working will

be approx. 30 mV.

Connect the voltmeter to testpoints @and@in

Adjust L1, EXT762, for correct frequency.

Requirement:
437.975 MHz + 200 Hz.

If the frequency cannot be pulled to the correct

reading the strap in the oscillator circuit must
be aitered. Refer to EX7682 diagram.

EX762.

Adjust L5 EX762, for maximum meter reading.

The frequency should be adjusted at 25°C ambient
The voltage at test point@and @with the oscillator

. temperature. (\. y
{ 1( topped will be approx.0.05V.

Due to interaction between L1 and L3, the adjustment
Start the oscillator. of L3 should be checked and any readjustment
Requirement:

Minimum increase at testpoints@-@, EX762

=0.45V.

requires the frequency to be readjusted.

Checking the FS701 Output Level

Adjustment of Tripler Circuit EX762 Connect an RF probe and voltmeter to testpoint (4], EX782

The following procedure is to be followed carefully Set the channel selector to channel 30.

as capacitor C13 can be adjusted to the third harmonic  Stop the EX crystal oscillator and measure the

of the input frequency and to the second harmonic RF level.
as well. As C13 has no stop there will normally Requirement: 0.82 - 1.04 V.
be four points of resonance.

_ Select the channels having the higher frequency
Connect a DC voltmeter to testpomt@and testpoint and the lower frequency and measure the RF level.

@in EX7862. k

(_ .djust capacitor C13 for minimum voltage.

80. 297-E1 -8 -
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the level is low in one position, L7 in RF -amplifier II

adjusted for best symetry.

Alignment of Filters and RF Amplifier EX762

Connect an RF probe and voltmeter to testpoint in
EX762 (output terminal).

Stop the crystal oscillator in EX762 (short the crystal
to chassis) .

Course tuning

Connect an RF generator to the input of BP-filter I,
and set the generator for 453.00 MHz. Adjust

L9, L10, L11, L12, L15, L18, and L17 for maximum
.reading on the voltmeter.

Fine tuning
Remove the RF generator and start the crystal

oscillator.
:lect channel 30

Adjust L9, L10, L11, L12, L15, L16, and L17T for

maximum meter reading.

Due to interaction the adjustments should be repeated
until no further increase in meter reading can be
obtained.

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

Alignment of RF Amplifier RA761

Connect a voltmeter to testpoint @ in RA761
Select channel 01

Adjust L17 in EX762 for minimum meter reading.
Adjust L1, L2, L3, L4, LS5, and C5 in RAT81 for

minimum meter reading, approx. 4.5V.

Remove the RF signal lead between RA 781 and
PA763.

Connect an RF Watt meter to the RA761 output

Adjust L8, RA761 for maximum output. Adjust
L1, L2, L3, L4, L5, L6, and C5 for maximum output.

60. 297-E1
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Repeat the adjustment until no further increase

in meter reading can be obtained.

Requirement: P T > 60 mW.

ou
Measure the voltage at testpoint @ in RA781

Reauniremant. < RV

These requirements should be fulfilled on all channels
The total variation in output power should be less
than 1 dB within the bandwidth.

Alignment of RF Powar Amplifier PA763

Reestablish the connection between RA781 and
PAT7863.

Connect a wattmeter to the antenna output

Select channel 30.

PA763 should be aligned at a supply voltage of
12 &Y

Turn the ADC potentiometer, R2 in PAT83 up
(clockwise), but back the potentiometer off

if necessary during the alignment. The total
current consumption while aligning must be
limited with the ADC potentiometer to 3A (with

tone equipment) .

Adjust C3, C7, C11, C18, C21and C22 in PATE3,
in this order, for maximum current consumption

from the power supply.

Repeat until the Wattmeter shows RF output
and proceed to adjust the above capacitors

for maximum RF output.

2. During the following alignment, keep the ADC
potentiometer set for a maximum output of
6w,

Adjust C3 for minimum DC voltage on the collecto
(the transistor housing) of Q1, PA763.

Adjust C7, C11, C15, C18, C21, and C22 for

maximum RF output.

3. Repeat step 2

Increase the supply voltage to 18V and set the ADC
potentiometer for an RF output of 6W.
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.utomatic Drive Control Circuit (ADC)

When the ADC circuit is operating properly, the

following figures must be obtainable on all channels

Requirements

Supply Voltage Current Drain Power Outpu

16.0 V <2.84 >5.5W
13.6 V <2.9A >50W
10.5V <2.8A >3.0W

The power deviation between channels selected

at random should not be greater than 0.1 dB.

Measure the total current consumption, tone equipme
and channel display included, at 13.8 V

<2.9A

dequirement total =

Adjustment of Modulation and Frequency Deviation

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.

Set the power ‘63D
13:8 V.

Connect a tonegenerator to terminal 7 and 13 (chassis)
on the terminal board through a network as outlined

‘elow.
Select channel 80

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 loss in the network
is also taken into account, and the nominal input
level will be found to be 2.2 VA28 dB = 110 mV,

Find the audio generator frequency between 300

Hz and 3 KHz giving the greatest frequency deviation

/0. 297-E1
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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.

Requirement. Af =+ 5 KHz,
Select channel 40

Set the audio generator to 1000 Hz and the ou®p
to 220 mV.

Adjust R133 in CF702 for nominal frequency deviation

CQM763D x 80 DK:
CQMT763D x 80 S :

af = 3.3 KHz
nom

Af = 3.0 KHz
nom

Requirement k € 7% (without deemphasis)
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.

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 simply 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 W52C, check
that no deflection appears on the AM indicator at
any supply voltage between 10.5V and 16V.

For further details please refer to STORNO Service
News No. 38 of May 1969.

Antenna Branching Filter BF763

The filter is factory aligned and should never be

touched.
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FREQUENCY ALLOCATIQN TABLE

CQM763D

(Without private channels)

Relationship between transmitter frequency, receiver frequency synthesizer fre
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

Channel fTX [MHz]
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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.
453.
453.
453.
454.
454.
454.

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

R

X[MHz]

Blocked

463.
463.
463.
463.
463.
463.
463.
463.
463.
463.
483.
463.
463.
463.
463.
463.
463.
463.
463.
463.
463.
463.
463.
463.
463.
463.
463.
463.
. 700
463.
463.
463.
463.
463.
463.
463.
463.
463.
463.
463.
464.
464.
464.

463

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
875

725
750
775
800
825
850
875
900
925
950
975
000
025
050

15
15
15
15

15

15

15
15

15

. 000
.025

. 050
.075
15.
15.
15.
15.

100
125
150
175
.200

. 225
15.
15.

250
275

.300
.325
15.
15.
. 400
13.
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
16.
16.
16.
16.

350
375

425
450
475
500
525
550
575
600
625
650
875
700
725
750
775
800
825
850
875
900
925
950
875
000
025
050
075

BCD Control Code for FS70
x10
{ [MHz] d.f. KJ DCBA
synt

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
843

x100

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
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Channel fo [MHz] fRX [MHz] fsynt [MHz] d.f.

464.
464.
464.
464.
484.
464.
464.
464.
464.
464.
464.
464.
464.
464.
464.
464.
464.
464.
464.
464.
464.
464.
464.
484.
464.
464.
464.
464.
464.
464.
464.
464.
464.
464.
464.
464.
464.

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
33 454.300
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
(i 454.900
78 454.925
79 454.950
80 454.975
81
82
83
84
85
86
87
88
89
80
91
92
93
94
85
96
97
a8
99
00
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FREQUENCY ALLOCATION TABLE

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

Blocked
"

16.
16.
16.
186.

16

16.
16.
16.
16.
16.
186.
16.
186.
16.
16.
16.
16.
16.
16.
186.
16.
16.
186.
16.
18.
186.
16.
16.
16.
18.
16.
16.
16.
16.
186.
16.
17.
17.
17.
17.
17.
17.
17.
17.
17.
17.
17.
17.
17.
17.
17

LT

17

17.
17.
17.

15

CQM763D

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

330
375

. 400
425
450
475
. 000

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
Ga4
695
GO8
6a7
6498
699
GO0

x100
KJ

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
0011
0011
0011
0011
0011
0011
gort
D011
0011
0011
0011
0011
0011
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FREQUENCY ALLOCATION TABLE

CQM763D

Private channels 81 - 99

x100 x10 x1
Channel f. [MHz] fp. [MHz] fsynt[MHz] d.f. KJ DCBA DCBA
81 452.500 462. 500 14.525 581 0100 0 0 0 1 1000
82 452.525 462. 525 14. 550 582 0100 0 0 0 1 0111
83 452.550 462.550 14.575 583 0100 0 0 0 1 0110
84 - 452.575 462.575 14.600 584 0100 0 0 0 1 0101
85 452.600 462. 600 14.625 585 0100 0 0 0 1 0100
86 452.625 462.625 14.8650 586 0100 0 0 0 1 0p1l1
87 452.650 462. 650 14. 675 587 0100 0 0 0 1 0ptlo
88 452.675 462.675 14.700 588 0100 00 01 0g¢g 01
89 452.700 462.700 14.725 589 0100 0 0 0 1 0000
90 452.725 462.725 14.750 590 0100 0 0 0 O 1901
91 452.750 462.750 14.775 591 0100 0 0 0 O 1900
92 452.775 462.715 14. 800 592 0100 0 0 0 0 0111
93 452.800 462. 800 14.825 593 0100 0 0 0 0 0110
94 452,825 462.825 14. 850 594 0100 0 0 0 0 0,01
95 452. 850 462. 850 14.875 595 0100 0 0 0 O 0100
96 452.875 462. 875 14.900 596 0100 0 0 00 0 g 11
97 452.900 462.900 14.925 597 0100 0 0 0 O 0 glo
98 452.925 462.925 14.950 598 0100 0 0 0 0 0901
99 452.950 462.950 14.975 599 0100 0 0 0 O 0500
00 Blocked 15.000 600 0011 1001 1 g01

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=0and J=1) to 5xx (K=1and J =0). The two
controlled decades will still be expressed as the 9-complement of the channel
number.

0
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COMMON FUNCTID.NS UNIT

CF701 &

CF702

Description

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:

a 455 kHz intermediate frequency amplifier
and discriminator

a de-emphasis network and an audio frequency
preamplifier, including an electronic squelch-
ing switch

a squelch circuit

two 9 V voltage regulators and keying circuitry
an audio output amplifier

a modulation amplifier

a keying circuit'for the power amplifier 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 [F, 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
a plug.

60.178-E2 -1-

Operating Principle

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 well 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-1, From there the audio signal di-
vides between 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 equipment are obtain-
ed from the squelch circuit.

The audio signal is taken from the 600 Q out-
put of 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 limited in the modulation amplifier, which
is designed around a dual, integrated operation-

60.178-E2
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al amg lifier. Both amplifiers, 1C2a and IC2b
are co 'tained in the same housing,

T adjacent channel interference, the
hi luency component of the modulating
signal is filtered out and the signai is also am-
plitude limited in order to kee.p the carrier

frequency swing within the established maximum
excursions for whichever channel separation is

employed,

As mentioned previously, the CF unit also con-
tains two voltage regulators; one 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 battery and are therefore unregulated,

Switching between transmit 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 function at the same time., Terminal 10
is grounded during transmission and otherwise

floats when the key is not activated.

Likewise, in the case of 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 PA stage is controlled by the 9 V TX regu-
lator which turns on when terminal 10 is ground-
ed (via the transmit key). Thus when transmit-
ting, both the 9 V TX and the 9 V RX regulators

are on,

12 V TX is taken off before the on/off 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-
fier is always on whenever the on/off switch is
turned on, Therefore, in simplex equipment
(CF701), the TX switch is designed to block the

audio preamplifier when the transmitter is keyed,

This is a precaution against any transients in the

60.178-E2
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squelch circuit that might be able to open the
receiver output during transmission,

As just explained, the receiver section in duplex
equipment (CF702) is always on whenever power
is applied to the set.

The 455 kHz IF Amplifier and Discriminator

This circuit amplifies, selects, limits and de-
tects the receiver's second IF signal of 455 kHz
allowing a deviation of up to £ 15 kHz from
centre frequency.
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The amplifier has five stages; the first two, Ql
and Q2, are made up of discrete components
while the last three are a part of the integrated
circuit, IC1, along with the phase detector,

The only resonant circuits employed in the 2nd
IF stage are those between the collector of Q2

and the input to IC1l. Resistors R9 and R12 loac
T1 and T2 enough to achieve sufficiently broad
bandwidth.

Inductive coupling between circuits is less than
critical, Rl1l in the coupling link determining
the coupling factor. Q2 operates with its col-
lector-emitter voltage held low to prevent over-
driving IC1,

The three amplifier stages in ICl are differen-
tial amplifiers, which configuration approaches
ideal symmetrical limiting, 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.

Via an emitter follower within the IC housing,
the signal is fed to the phase detector. The IF
signal, with its amplitude peaks clipped, is
applied directly to one of the phase detector
inputs,

60,178-E2
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The other input is fed the same signal, attenu-
ated and aproximately 90° out of phase (at fo).
Phase shift is accomplished with discrete
components: C13, Cl4, L1 and R14, The fol-
lowing diagram shows the detector circuit
schematic and the amplitude and phase charac-
teristics of the phase shifting network., A graph
of the detector current and voltage relationships
is also included here,

The phase detector is designed around three
differential amplifiers, all supplied through a
constant-current source. In addition to the
components shown in the detector schematic,
IC1 also contains an emitter follower after the
detector output, another emitter follower be-
tween the phase shifing network and one of the

detector inputs, and.various biasing networks.

As long as voltage V 2 is high enough to drive
the two differential stages - Ql + Q2, and

Q3 + @4 - as switches, the collector current
pulses, 15 and 16, 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,, then the difference
in phase (V2 - V1) is reduced (the V2 pulse a
little to the right in relation to V3), causing the
width of current pulses I5 and I6 to decrease.
In other words, the average current through

RC will decrease, When < fo, the opposite

will occur,

The width of 15 and I6 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.

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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nal, For example, if the positive going half of
V3 is wider than the negative half, 16 will be
narrower and I5 wider with the result that the
average current through Rc will remain un-
changed.

An "S" curve similar to those known from
conventional FM detectors will be present at
the output (directly on pin 1 of IC1), However,
the midpoint of this "'S" curve will be around
3.5 V instead of 0 V, Circuit Q is designed
low enough to enable the detector to handle
frequency deviations of up to t 15 kHz,

The De-emphasis Filter, AF Preamplifier
and Electronic Squelching Switch

cE701, as

~HFH=H=

FROM

D |—800a ourPur
DISCRIMINATOR

«1748m 110 mV/\IN!

FROM SQUELCH

CF702: Qs

FROM 600 OUTPUT
DISCRIMINATOR -'\ 'F o> H > “17dBm= 110 mV/1kHz

Qs

—o RX

{ BLOCKING
FROM
SQUELCH

Network R15 and C19 take care of de-emphasis-
ing the demodulated signal at the rate of -6 dB
pr. octave.

The three stages of the preamplifier, Q3, Q4
and Q6, must then amplify the AF signal and
match it to the nominal 600 Q load. In addition,
Q5 is inserted between Q4 and Q6. ©5,which is
a field-effect transistor, operates as an elec-
tronic switch, interrupting the signal path on
command from the squelch circuit.

CF1702 includes an additional transistor, Q15.
With a DC potential of 2 3 V ut terminal 23
(RX Blocking) Q15 will be driven on, turning
the AF switch, Q5, off. With the gate of &5
held at ground by Q15, the condition of the
squelch circuit will have no effect on the pre-

amplifier,

60,178-E2
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The nominal output voltage of the preamplifier
is -17 dBm into the 600 Q output line. R16 is
the adjustment used for setting the correct
output level, )

The collector of Q3 is directly coupled to the
base of Q4; resistors R21, R22 and R23 pro-
vide the feedback necessary to stabilize the
two stages.

The signal path between the second and third
amplifier 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 between source and drain,
Since the collector of Qi is at approx. 4.7 V,

a gate voltage at Q5 under 0.7 V "breaks' the
connection and ' makes'' the connection between
Q4 and Q6 again whén gate voltage rises above
4.7V,

The Squelch

The squelch circuit opens 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 use 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,

By altering only a few passive component
values, the squelch section can operate on any
of the three channel bandwidths normally em-

ployed.

P |
L T

ey
-

The squelch section includes a frequency se-
lective noise amplifier, Q7, an expander stage,
Q8, a noise detector, A Schmitt trigger, Q9
and Q10, and an emitter follower amplifier,

Q1.

60,178-E2
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The operating principle is as follows

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 some 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-
fied and filtered to a DC potential that, in turn
controls the Schmitt trigger, Q9 and Q10,

The collector voltage on Q10 is used partly to

»

drive the emitter follower, Ql1, and partly,
through an R-C network, to switch the FET
transistor in the AF preamplifier,

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-
fier or Q11 during this condition, This does not
apply to CF702,

The 9 V Voltage Regglatorsv and Keying Circuits

FROM ~ .
BATTERY | - -

2

T0
PA SWITCH
12VRX 9V RX KEY 9V TX TX BLOCKING
(CF702,0nly)

The two 9 V voltage regulators supply the re-
ceiver and the transmitter sections, respective-
ly. They are intended for use with a 12 volt auto
battery.

The battery connects to the regulators through
the transient and ripple filter, L.3a and C39,

60,178-E2
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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 winding, L3b, and C56 in the

AF amplifier circuit,

L ]
To protect the equipment against incorrect

battery polarity or excess voltage, a properly
dimensioned zener diode is placed across the
supply. If the power supply is connected wrong
the zener diode will act as a short circuit at
the input, blowing the fuses in the battery leads
In case of excess supply voltage, the zener di-
ode will not allow more than about 20 volts to
be present at the input to the regulators,

The voltage regulators are protected against
short circuits; with shorted output the current
through Q12 will be < 0.5 A and through Q186,
< 0.1 A. The power transistors are mechani-
cally mounted so as to be in good thermal con-
tact with the chassis.

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

Q12 is driven by Q13, which is controlled
by amplifier Ql4, Transistor Ql4 com-
pares the zener reference voltage across
E8 with a portion of the output voltage
through dividing resistors R63 and R64,
R64 sets the output voltage,

Q12 (Q16)
v O~ )

10.8 -6V

our L
()

30
- C3e
(cen

n

The operating principle is as follows

If VOUT drops (due to a decrease in input volt-
age or an increase in load current), VBE for
Q14 will increase, also increasing base cur-
rent for Q13 and Q12. When base current to
Q12 increases, more current flows through

60,178-E2
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the output load, cancelling the original drop
in output voltage.

If the load current increases to a certain value,
Q14 goes into saturation. If the load current
increases still more, the zener diode will act as
an open circuit and VBE for Q14 decreases
whereby base current for Q14, Q13 and Q12 de-
creases, too, Finally, Ql4 will be cut off 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, of course, the short circuit current,

A regulator built exactly like the simplified dia-
gram would not be self-starting, however,
Therefore, the regulators in the CF701 are pro-
vided with starting circuits;

9 V RX employs R61, R62 and E9 in its starting
circuit and 9 V TX employs R70 and El1. Since
9 V RX and 9 V TX must not operate simultane-
ously, the regulators are also mutually coupled
through a keying circuit that blocks, or cuts off,
one regulator while zllowing the other to operate.
This function is controlled via terminal 10,

CF1702 is arranged in a slightly different manner
since 9 V RX must always operate when the equip-
ment is turned on, While the 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-
minal 10) does not turn the CF702 9 V RX regu-
lator off.

Operation of Keying and Starting Circuits

For CFT701:

When terminal 10 is floating and the power is
turned on, 9 V RX will build up voltage since
Q12 gets base current through R58, E9, R61 and
R62. When 9 V RX reaches its final value the
starting circuit will have no effect on the regula-
tor because diode E9 will then be nonconducting
(the unloaded voltage at terminal 10 is approx.
8.2 V at nominal battery voltage).

Transistors Q15 and Q19 are both heavily satu-
rated, so the 9 V RX regulator will operate un-

60,178-E2
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disturbed while 9 V TX will be blocked because
Q18 is completely cut off by Q19,

Grounding terminal 10 immediately cuts off

Q15 and Q19. 9 V RX falls tdwards 0 V as there
is now no base current to Q13, 9 V RX falls off
at a rate determined by the time constant of
C38 and the load on terminal 9, Under all opera-
ting conditions within factory specifications for
the radiotelephone, the time constant will easily
be long enough that the current through starting
circuit R70 and El1l 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.

Diode E10 and resistor R68 ensure that keying
the transmitter cuts off base current to Q13
effectively, even at high temperatures, Diode
E7 ensures effective keying even if terminal 10
is not brought all the way down to 0 V potential.

Note that 9 V TX cannot begin to build up a
voltage by itself after a short circuit, Since -
as just explained - it is 9 V RX that starts 9 V
TX, it is necessary to activate the transmitter
key again, Even with 9 V RX shorted, Q12 still
gets its base current through the starting cir-
cuit where one of the resistors, R62, is a PTC
resistor that will limit base current to the tran-
sistor at high ambient temperatures or when
Q12 heats up.

For CFT702

When terminal 10 is floating and the power is
turned on, 9 V RX will build up voltage since
Q12 gets base current through R58, E9, R61
and R62., When 9 V RX 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).

Transistor Q19 is heavily saturated, completely
cutting off Q18 and thus blocking the 9 V TX
voltage regulator.

60,178-E2
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When the transmit key grounds terminal 10,
two things happen:

1.) Q19 loses its forward bias and immediately
cuts off, Now, instead of acting as a short cir-
cuit between the base of Q18 and ground, Q19
can now be considered a large resistance.

2.) C45, which has been charging through
diode E10, has accumulated a charge of about
6.6 V. With terminal 10 grounded the charge on
C45 reverse biases E10, Now C45 will dis-
charge.

There are two discharge paths available to C45
one t'hrough the bleeder resistor, RS59, and one
through R70 and El1 to the base of Q18.
Remember that the base of Q18 is no longer
grounded by Q19.

The discharge current to the base of Q18 drives
this transistor on. Once Q18 turns on its base
assumes a potential of approx. 3 V. By now

C45 has discharged so much that E11 becomes
reverse biased by the 5 V on the base of Q18,
and C45 continues to discharge through its other
path (R59).

As long as terminal 10 is kept at chassis po-
tential by the transmit key the 9 V TX regulator
continues to operate,

When the key is released and terminal 10 resu-
mes its unloaded potential of approx. 7.3 V,
Q19 is driven on and short circuits the hase of
Q18 again, The 9 V TX regulator then turns off,

C45 charges again through E10

Diode E7 ensures effective keying even if ter-
minal 10 is not brought all the way down to 0 V
potential,

Note that 9 V TX cannot begin to build up a
voltage by itself after a short circuit but must

be started again by keying the transmitter,

Even with 9 V RX shorted, Q12 still gets its
base current through the starting circuit where
one of the resistors, R62, is a PTC resistor
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that will limit base current to the transistor at
high ambient temperatures or when Q12 heats
up.

The AF { it Amplifier

The output amplifier amplifies the audio signa
from the preamplifier and powers the loud-
speaker,

CF701
D D
FROM ~ > > TO LOUDSPEAKER
PREAMPLIFIER a4 I
VOLUME FROM TONE EQUIPMENT
CONTROL
CF702

[—— 12V FILTERED

>3
FROM —_—- A > g f—— TO LOUDSPEAKER

PREAMPLIFIER [~
FROM TOmE— CALL SIGNAL TONE
EQUIPMENT

v

VOLUME
CONTROL

Frequencies below 250 Hz are very sharply cut
off in the first amplifier stage, transistor Q20.
Included in the collector of Q20 is a variable
resistor which allows for adjustment of the
amplifier gain above the nominal amount in or-
der to compensate for weak modulation of the
incoming signal.

The signal passes from the 1st stage to the
volume control whose arm connects to termi-
nal 15 in the case of local control or to termi-
nal 16 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 2nd amplifier stage, Q21, is an emitter
follower whose base voltage is the essential
factor in determining the symmetry of the drive
signal to the loudspeaker output,

From Q21, the signal is fed via two R-C low-
pass filter networks to the 3rd amplifier
stage, Q22. The primary purpose of the two
low-pass networks is to stabilize the amplifier
in regard to AC when employing extended lo-

cal control,

60.178-E2
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In Q22, which in principle is coupled in the
grounded emitter contiguration, the signal is
amplified and passes directly to the next ampli-
fier stage which, in turn, is coupled directly to
the driver transistors, Q25 and Q26. Transistor
Q23 and resistors R98, R99 and R100 provide
temperature compensated biasing for the driver
transistors. As far as AC is concerned, the
circuit appears as a short circuit between the
bases of the two driver transistors, The com-
plementary output transistors operate in class
AB pusn-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 R106 to the emit-
ter of Q22, The AC feedback network is formed
by R106 in conjunction with R96.

The power transistors employ aluminium heat
sinks fastened to the radio chassis for good
thermal contact,

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 Modulation Amplifier

General

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 or,
with a few resistor values changed, 12.5 kHz
channel spacing.

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.

The following block diagram shows the operat-
ing principle for the amplifier:

iy Ll A 5

(8%

2y
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TECHNICAL SPECIFICATIONS

Nominal Supply Voltage

13.6 V

1 r |. | | il
Transmit 220 mA
Receive 65 mA

Current Drain for CF702 (at nominal supply

voltage)
Transmit 285 mA
Receive 65 mA

12 dB SINAD Sensitivitv (where 1,75 kHz de-
viation of the 455 kHz IF results in a 1 kHz
audio signal)

2 uV input signal at antenna ter! nation

The following,

AF Line Out (terminal 3)
-17 dBm/ 600 Q

Regulated Voltages

Receiver (terminal 9) : 9V

Transmitter (terminal 13): 9V

Unrejglated, Filtered Voltages

AF output amplifier
PA stage (terminal 19)

13.6 Vv
13.6 V

AF OQutput Power (terminal 17

2w

Modulation Amplifier Sensitivity (for normal
frequency swing of 1 kHz)

110 mV + -0dB

more detailed specifications for the several

CF701 and CF702 functions are all typical values measured

at 25° ¢ ambient temperature, unless otherwise stated.

Discriminator Conversion Efficiency

Maximum Frequency Deviation

t 15 kHz

IF Bandwidth (3 dB attenuation)
t 17 kHz

Input Impedance

1k@ // 15 pF
Gain

from input (terminal 1) to pin 4 of IC1: 52 ab
from IC1 input (pin 4) to IC1 amplifier

high output, pin 10: 55 dB

60,178-E2

50 mV / kHz

AF Output Voltage (t, 1kHz, Af = 3,5 kHz)

110 mVv

Measured at test point| 2 | , terminated with
2.2 K2 load,

Discriminator Linearity (relative to 1000 Hz

Pass-Band 100 - 3500 Hz:
Measured at test point | 2
2,2 k2 load,

+0/ -1 dB
, terminated with

Discriminator Output Resistance

200 Q

60,178-E2
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The input circuit, which is also the collector
return for the microphone amplifier output stage
through resistor R112, is asymmetric.

The Differentiating Circu

The differentiation network is made up of C64
and R113 (the input impedance of the op amp is
negligible due to the feedback through R116).
It differentiates at the rate of +6 dB pr, octave
over the entire audio range of 300 to 3000 Hz.

The Amplifier - Clipper

The gain of the first amplifier stage, 1C2a, is
determined by the amount of feedback intro-
duced. Circuit gain can be varied by about 10 dB
by adjusting potentiometer R133,

Clipping action begins as soon as the amplifier
is driven to where the collector excursions
approximate the battery voltage. This level
will be about 6.8 V peak-to peak. The ampli-
fier can be driven up to 25 dB above its nomi-
nal input level, Symmetry of the clipping is
determined by bias network R114 and R115 and
therefore is fixed,

The Integration Circuit

Integrating takes place from 230 Hz at 6 dB pr,
octave. The passive integrating network con-
sists of R118 and C67. The lower limit for in-
tegration is determined solely by these two
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.

This extra clipper is inserted to prevent strong
input signals at low frequencies from over-
driving the modulator stage. For signal levels
corresponding to the nominal frequency swing,
the clipper has no effect. Two 1.5 V diodes and

60,178-E2
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capacitor C69 make up this circuit. These
diodes are connected to the junction of vol:age
divider R131 and 11132 in order to have the
same potential on hoth sides of C69, thus :
ing the time constant R118 x C69 when key
the transmitter. The clipping level is only
approx. 1,2 V at maximum due to the com
paratively large impedance of R118.

The Splatter Filter

The purpose of this filter is to cut off frequen-
cies that lie above the voice range in order to
avoid undesirable sideband noise, It is an ac-
tive filter consisting of the second operational
amplifier and 1ts associated components, Its
response approaches that of a Chebishev filter,
The circuit arrangement is the so-called vol-
tage follower, where the voltage gain is very
near unity (1). The significant passive filter
components are resistors R119, R120 and R121
C73, C76 and
C77. The filter cannot be uverdriven because

and capacitors C70. C71, (72,

the input signal level is subject to limiting by
the diode clipper,

The TX Switch,

The PA keying circuit operates an electronic
switch in the path of the 12 V TX supply voltage
to the PA unit. The circuit consists of Q29 and
Q30 along with the assouciated resistor networks
at their bases. The transistors operate in satu-
ration when transmitting and are cut-off during
standby, or receive. The circuit is controlled
from 9 V TX.

For CF701, Q30 has the additional function of
grounding out any spurious squelch signals
whenever the transmitter is activated.

60.178-E2



Harmonic Distortion
Af
Af

15 kHz +.5%
3.5 kHz 1.0%

"

AF PREAMPLIFIER and
SQUELCH-CONTROLLED SWITCH

Current Drain (at nominal 9 V supply)

8 mA

Input Impedance (at 1 kHz)

Gain (gain control at highest setting)

R, =560Q, f =1 kHz:

L 12,5dB

Harmonic Distortion (R.L = 360Q, f =1 kHz)

%

VOUT 2 110 mV (nominal) : 0.
VOUT = 500 mVv : 0,

(51 )

.0

Required Turn-on Potential for CF701
(at gate of Q5)

ensure normal signal path: 2 4,7 V

Required Turn-off Potential for CF701
(at gate of Q5)

To ensure 70 dB attenuation of signal: o0.7v
Measured with 110 mV, 1 kHz signal applied
to circuit input, test point , and gain
control set at max,, VOUT (terminal 3) =

approx, 500 mV,

Required Turn-on Potential for CF702

a. at gate of Q5, to ensure
normal signal path: 2 4,7V

b, at terminal 23 (RX Blocking),
to allow normal operation of

squelch command : 0.8V

60,178-E2
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Required Turn-off Potential for CF702

a. at gate of Q5, to ensure
70 dB attenuation of signal: So.7v

b. at terminal 23 (RX Blocking),
for sameresult : 23V

Measured with 110 mV, 1 kHz signal applied to
circuit input, test point , and gain control
set at max,, VOUT {at terminal 3) = approx,

500 mv,

De-emphasis Cut-off Frequencv

90 Hz

Freguencv Response (relative to -6 dB/ octave
characteristic)

Pass-Band linearity (300 - 3000 Hz); +0,/-1 dB
50 - 100 fz : +15 dB

SQUELCH CIRCLIT

Current Drain (at nominal 9 V supply)

12 mA
Measured with unloaded Squelch Signalling
(terminal 1),

Input Impedance (at 1 kHz)

20 k@

Noise Filter Resonant Frequencv

12,5 kHz chanrel spacing 7.1 kHz
20/25 kHz channel spacing : 7.1 kHz
50 kHz channel spacing { 10 kHz
Output Voltage

Squelched condition : £100 mv

Un-squelched condition: > 5.7V
Measured at test point @ . DC,

Squelch Signalling (terminal 4)

RLOAD minimum: 680
(with RL = 680Q)

Squelched condition <100 mv
Un-squelched condition2+4.0 V

Vour

-12- 60.178-E2
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Delay measured from the time that the voltage
at test point @ switches state until the AF
signal at terminal 3 increases from 10% to

90 % of its nominal amplitude,

Turn-off delay (signal decrease from 90% to
10%) is also 6 ms,

Overall Receivet:Squelch Response

Turn-on delay: 30 ms
Turn-off delay:
Measured with receiver adjusted for 12 B

SINAD.

25 ms

AF OUTPUT AME IFIER
‘oltage

6V
Operating Range
10.5to16.0 Vv
Ly _..-;'_ :I _, al ’Oltage)

- 1l conditi 20 mA
1t 2 W output 300 mA

20 -mA

o VS

(at nominal suppl: voltage)

maximum 2 W

‘nput Impedance (at 1 kHz)

560 Q

Nominal Gain

Input sigaal (1 kHz) required for 2 W
110 mV
Measured with volume control (5 k@ potenti

output:

meter) connected to terminals 14, 15 and
chassis ground, and turned fully up.

Where the connections are to terminals 14, 16
and chassis, as with extended local control,
the gain increases by 2 dB.

60,178-E2
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Adjustment of R83 can increase sensitivit,
12 dB.

Gain vs, AVBATT.

13.6 V+2,4 / -3,1V:0.2dB

Harmonic Distortion

1%
0.5%

Poyr =2 W
Poyr = 0.2 W

Frequency Response (relative to 1 kHz

100 Hz -22 dB
300 Hz 0 dB
2700 Hz -0,5dB

6 Hz -2 dB

Measured at 0.2 W output power,

AF Muting
Required DC at terminal 18 to attenuate the

output signal by 60 dB: 8.0 V

MODULATION AMPLIFIER

2 mA

Current Drain, CF70: t nominal 9 V supply

5 mA

Input Impedance (at 1 kHz)

560 Q

Limiting
Signal clipping begins to occur with an input
signal (1000 Hz) of: 110 mV

Output signal level observed at pin 2 of IC2
when clipping occurs: 7.0 V p.p.

Phase Limiti% CF1701

13-

Phase clipping level {at 300 Hz): 2.1V P.p.

Measured immediately after the integration
network, with an input signal of 1,1 V (nominal
110 mV + 20 dB).

60.178-E2
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TYPE | NO.| CODE DATA

RC76G2 10,2922 Receiver Converter
Cl 74, 5162 470 pF -20+50% ceram DI 100 V
c2 71,5108 4.7 nI* -20+80% ceram PPL 20 V
3 74,5302 3.9 pk t 0,25 pF ceram PL 63 V
C+ 74,5321 6.8 pi¥ £ 0,25 pF ceram PIL, 100 V
C5 74,5318 4.7pF t 0,25 pF ceram PPL 100 V
C6 74,5108 4.7 nl* -20+80% ceram PL 20 V
C7 74,5299 2,2 piF £0,25 pF ceram PL €3 V
(@] 74. 5161 470 pF -20480% ceram L 63 V
9 74,5162 470 pI® =20 +50% ceram DI 100 V
clo 74, 5310 18 pF* 5% ceram PL 63 V
Cl1 74,5316 39 pF 5% ceram PPL 63 V
Ccl2 74,5162 470 pF -20+50% ceram DI 400 V
C13 78,5055 2.5 -9 pl trimmer DI 100V
Cl4 : Printed capacitor
(&) 83 2.5 - 9 pF trimmer DI 100 v
Cl6 74, 5301 3.3 pFt 0,25 pF ceram PL 63 V
C17 74,5162 170 pI* -20+50% ceram DI 100 Vv
C18 74,5162 470 pl* -20+50% ceram DI 400 V
Cl9 74,5123 1.0 pF t 0,25 pF ceram DI 250 V
Cc20 74. 5161 470 pF -20+80% ceram PPL 63 V
Cc21 74,5162 170 pF -20+50% ceram DI 400 Vv
Cc22 tielix Coil Adjustor
C23 Helix Coil Adjustor
C24 Heli Ilelic Coil Adjustor
C25 74,5316 39 pF 5% ceram PL 63 V
C26 74.5316 39 pF 5% ceram PL 63 V
C27 74,5162 470 pF -20+50% ceram DI 100 V
Cc28 74, 5302 30 pF £ 0,25 pF ceram PL 63 V
C29 74. 5302 3.9 pF £ 0,25 pF ceram PL 63 V
C30 74,5316 39 pF 5% ceram PL 63 V
C31 74,5316 39 pI* 5% ceram PL 63 V
C32 74,5162 470 pF -20+50% ceram DI 1400 V
C33 74,5302 3.9 pF t 0.25 pF ceram PL 63 V
C34 74. 5302 3.9 pF %t 0,25 pF ceram PL 63 V
C35 Helix Coil Adjustor
C36 Helix Coil Adjustor
C317 Helix Coil Adjustor
C38 Printed Capacitor
Ci0 74,5198 InF -20+50% ceram FT 30V
C4l 74.5198 1 nF -20+50% ceram FT 30V
C42 74,5322 27 pF 20% ceram FT 400 V
C50 78. 5055 2.5 - 9 pF trimmer DI 100 Vv
Cs1 74,5126 1.8 pF t 0.25 pF ceram BD 250 V
C52 74,5162 470 pF -20+50% ceram DI 400 V
C53 74,5138 18 pF 5% ceram DI 125 Vv
C54 74,5109 10 nF -20+80% ceram PIL. 20V

$torno
TYPE | NO.| CODE
C55 76.5103
C56 76,5101
R1 80. 5066
R2 80,5057
R3 80, 5045
R4 80,5033
RS 80, 5061
R6 80,5237
R7 80,5040
18 80. 5066
19 80. 5065
R10 | 80.5033
R11 80, 5033
R12 | 80.5073
R13 80, 5054
R14 | 80.5025
R15 | 80.5133
R16 | 80.50066
R17 | 80.5065
k18 | 80.5045
R1e | 80.5239
R20 | 80.5025
k21 | 80.5033
Rr22 | 80.5058
R23 | 80.5051
R24 | 80.5036
R25 | 80.5033
R26 | 80.5057
R27 80, 5051
R28 | 80.5035
R29 | 80.5033
R32 | 80.5058
R33 | 89.5060
R34 | 80.5061
R35 | 80.5047
R40 | 80.5255
R41 80, 5036
R42 80, 5243
L1 61,1234
L2 61,1230
RECEIVER CONVERTER
RC762

MODTAGERKONVERTER

| x 401.865

J
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TYPE | NO.| CODE DATA TYPE | NO.| CODE DATA

1.3 61,1229 RC Coil 119-159 MHz
IA 61,1221 R Choke, R10 incl,
1.5 61,1227 RIM Coil
1.6 62,0876 RF Coil
1.7 62,0877 RF Coil
1.8 62.0659/0}] RF Choke 0,35 ull
1.9 61,1228 RF Coil
1.10 | G1, Helix Coil 409, 3-459, 3 NIz
1.11 ] G1, Ilelix Coil 409, 3-459,3 Nz
.12 | 61, Helix Coil 109, 3-459.3 Nz
1.13 | G2,0875 R Coil
1.14 ] G2,0875 RI* Coil
1.15 | 61, Helix Coil 409, 3-459,.3 Nz
1.1G | 61, Helix Coil 409, 3-459.3 Mllz
1.17 ]| 61, Helix Coil 409, 3-459,3 NIz
1.18 1 61,1117 1I® Coil 10,7 Mllz
1D} | 09, 5237 1N4148 Diode
122 99, 5225 3.9 V Zenerdiode
123 99, 5209 1.5 V Stab, diode
Q1 99, 5290 BIFRYO Transistor
Q2 99, 5291 3N205 Transistor FET
Q3 99, 5240 BFX89 Transistor
Q4 99, 5291 3N205 Transistor 'ET
Q5 99, 5240 BIFX89 Transistor
QG 99, 5240 BIFX89 Transistor
Q7 99, 5113 BC108 Transistor .
Q8 99, 5236 BN136 Transistor
QY 99, 5245 2N5245 Transistor J-FET

RECEIVER CONVERTER
MODTAGERKONV ERTER

[ X401.865/2 |

ﬂ

RC762

D)




Storno

Storno

IF CONVERTER 1C701/1C703/1C704

Description
General

The IF converter converts the receiver
section's 1st intermediate frequency of
10.7 MHz to 455 kHz which is the 2nd in.
termediate frequency

IC701 is emploved in equipment fo

channel separation.

1C703 is emploved in equipment for 25 kHz
and for 20 kHz separation.

1C704 is employved in equipment foi

kHz channel separation.

All IC700 units contain the following sta.
ges:

10.7 MHz crystal filter

high intermediate frequency amplifier
local oscillator

mixer

PP oY P W

455 kHz ceramic filter

Crystal Filters

The requirements for selectivity are part-
ly met through use of the crystal filter
and partly through the 135 kHz ceramic
filter in the output of the unit,

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+4
there are 6. The mauatching impedances for
all three types are identical.

The crystal filter is coupled to the high
intermediate frequency stage, Ql, through

a parallel resonant circuit,

High 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-

fluence on the crystal matching impedance,

Oscillator

The oscillator is a crystal driven Col-
pitts oscillator in a grounded collector
configuration. The crystal frequency is
normally 10.245 MHz but in cases where

r i
‘l CRYSTAL TUNED 10.7MH2 TUNED 2 nd TUNED

| FILTER CIRCUIT IF AMP CIRCUIT MIXER CIRCUIT

910a 7200t | O Y s S
O e ﬂ:j N\ D N M AVILE
1107 MHz T~ =Y o Y

I INPUT L! L2

|

l 2 — CERAMIC| X ka

; o:d . FILTER |~ a

I sC. —. ~ 10

CF701
: 10.245 or 455kHz
11.155 MHzZ
L e e e e e e m— e e, e —— - - ——— - — - d

60.185-E1 -1-

60.185-E1

B\
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Converter 1C703

Input Frequency
10.7 MHz

Output Frequency
455 kHz

Input Impedance
910 o/f 20 pF

Output Impedance
1 k2

Maximum Frequency Deviation
At 20 kHz bandwidth: * 4 kHz
At 25 kHz bandwidth: * 5 kHz

Bandwidth

At 3 dB attenuation relative to 10.7 MHz:
>t 5 kHz

<t 8,5kHz

At 75 dB attenuation relative to 10,7 MHz:
+ 17 kHz

Band-pass Ripple(typ. 1 dB)
gar. <3 dB

Oscillator Fregquency

Crystal specification $-98-12 in temp, range
—25° to +65°C: 10.245 MHz or 11.155 MHz

Oscillator Frequency Adjustable by
>+ 30x10

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

Current Consumption typ., 8 mA

Temperature Range

operating range: -25 to +65°C
functioning range: =30 to +15°C

60.185-E1

Storno

Converter 1C704

Input Frequency
10,7 MHz

Output Frequency
455 kHz

Input Impedance
910 2//20 pF

Output Impedance
1k

Maximum Frequency Deviation
+ 2,5 kHz

at 3 dB attenuation relative to 10,7 MHz:
>+2,7kHz

at 6 dB attenuation relative to 10,7 MHz:
<t 3,8kHz

at 80 dB attenuation relative to 10,7 MHz:
<t 10 kHz

Eand-Pass Ripple, typ. 1 dB: gar.<3 dB

Oscillator Frequency

Crystal spec. S-98-12 in temperature range
-25% to +65°C: 10,245 or 11,155 MHz

Oscillator Frequency Adjustable by
>t 30x107°

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

Current Consumption
8 mA

Temperature Range

operating range: -25° to +65°C
functioning range: —30° to +75°C

60.185-El
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a harmonic of the local oscillator coincides
with the receiver antenna frequency, inter-
ference can occur. Therefore, a crystal
frequency of 11,155 MHz would be em -
ployed instead.

The crystal operates in a parallel resonant
circuit; fine-tuning adjustment of the oscil-
lator frequency is performed with trimmer
capacitor C12, The capacitive load for the
crystal is made up of Cl4, C15 and Cls,
which also forms the necessary feedback
loop. Variations in the IF amplifier have
negligible influence on the oscillator fre-
quency,

Mixer

The local oscillator signal and the 10.7
MHz 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, however,
does not deteriorate the excellent blocking
and intermodulation characteristics achiev-
<d with the FET mixer in the receiver
converter module, the crystal filter has
been inserted.

Ceramic Filter

From the collector of the 2nd mixer the
signal is passed via matching network L3
to a ceramic 455 kHz filter,

There are 3 different types of ceramic
filters, one for each IC700 unit.

Strong signals can alter the output irhpe-
dance of the 2nd mixer as well as the
inpLt impedance in the CF701 unit. At-
tenuating resistors are therefore inserted
before and after the ceramic filter in or-
der to ensure the least possible variation
in filter matching impedance.

From the output of the ceramic filter the
455 kHz IF signal is coupled to the IF
cirecuitry in CF701,

60.185-E1

Storno

Technical Specifications

Converter 1C701

Input Frequency
10.7 MHz

Output Frequency
455 kHz

Input Impedance
9102 //20 pF

Output Impedance
1kQ

Maximum Frequency Diviation
%+ 15 kHz

Bandwidth

At 3 dB attenuation relative to 10,7 MHz:
>+ 12 kHz

< + 20 kHz

At 70 dB attenuation relative to 10.7 MHz
< * 35 kHz

Bandpass Ripple (typ. 1 dB)

gar. < 3 dB

Oscillator Frequency

Crystal spec. S-98-12 in temp. range
-25° to +65°C: 10.245 MHz or 11.155 MHz

Oscillator Frequencyv adjustable by
>+30 x 1070

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

Current Consumption typ. 8 mA

Temperature Range

operating range: -25° to +65°C
functioning range: -30° to + 75°C

60,185-E1
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| TYPE | NO.| CODE DATA
1IC703 10,2432 | IF Converter

C1°| 76,5101 68 pF 2, 5% polystyr TB 25V
c2 76,5103 150 pF 2, 5% polystyr TB 25V
C3 76,5070 10 nF 10% polyest. FL 50V
C4 76.5070 | 10 nF 10% polyest. FL 50V
C5 76,5102 100 pF 2, 5% polystyr TB 25V
(o] ] 76.5070 | 10 nF 10% polyest. FL 50V
C17 76.5070 | 10 nF 10% polyest. FL 50V
(o} 73.5114 1uF 20% tantal 35V
C9 73.5114 | 1 uF 20% tantal o .4 35V
C10 | 73.5114 1 uF 20% tantal 35V

\ Cl1 | 74.5167 | 1 nF -20 +80% ceram FT 300V

\ Cl2 | 78.5044 | 2-18 pF trimmer 300V
C13 | 74,5192 | 27 pF 5% ceram TB 160V
Cl4 | 76,5104 | 220 pF 2,5% polystyr TB 25V
Cl15 | 74.5107 27 pF 5% ceram TB 160V
C16 | 76.5102 100 pF 2, 5% polystyr TB 25V
Cl17 | 76,5059 | 2,2 nF'10% polyest. FL 50V
Cl18 | 176.5106 470 pF 2. 5% polystyr 25V
R1 80.5264 | 18 kQ 5% carbon film 1/8W
R2 80,5264 18 k2 5% " " 1/8W
R3 80,5261 10k 5% " " 1/8W
R4 80,5237 | 1009 5% " 1/8W
RS 80,5248 | 8200 5% " " 1/8W
R6 80.5264 | 18k2 5% " " 1/8W
R7 80.5254 | 2.7ke 5% " " 1/8W
R8 80,5243 | 3300 5% " " 1/8W
R9 80.5254 | 2.7kQ 5% " " 1/8W
R10 80.5234 56 Q 5% " " 1/8W
R11 80. 5254 2.7KQ 5% " " 1/8W
R12 | 80,5233 | 479 5% " " 1/8W
R13 | 80,5250 | 1,2k 5% " " 1/8W
R15| 80,5263 | 15k 5% " " 1/8W
R16 | 80,5263 | 15k 5% " " 1/8W

: R17 | 80,5250 1.2kQ 5% " " 1/8W
R18 | 80,5243 | 33092 5% " " 1/8W
L1 61,1122 | IF coil 10,7 MHz
L2 61,1123 | IF coil 10,7 MHz
L3 61. 1302 IF coil 0. 455 Mz
X1 98,5010 | Crystal 10,2450 MHz Type 98-12
X1 98,5011 | Crystal 11,1550 MHz Type 98-12

69,5016 Crystal Filter 10,7 MHz
69. 5031 Ceramic Filter 455 kHz

Storno
TYPE | NO.| CODE DATA
Q1 99,5168 BI'173 Transistor
Q2 99,5166 BF167 Transistor
Q3 99,5168 BF173 Transistor
IF CONVERTER IC703
[ X401.314/4 ]
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“ prmo ( Stomo
TYPE | N2 | CODE DATA TYPE | NO | CODE DATA
10. 3498 IC 705 IF Converter
c1 |78.5101 88pF 2. 5% polystyr. TB 25V Q1 ) 99.5168 BF 173 Transistor
c2 |76.5103 150pF 2. 5% polystyr. TB 25V Q2 | 99.5166 BF 167 Transistor
Cc3 | 76.5070 10nF  10% polyest. FL 50V Q3 | 99.5168 BF 173 Transistor
C4 76. 5070 10nF 10% polyest. FL 50V
C5 76.5102 100pF 2.5% polyest. FL 50V
(o] 76.5070 10nF 10% polyest. FL 50V
C7 76. 5070 10nF 10% polyest. FL 50V
(o] 73.5114 1uF 20% tantal. 35v
Cc9 73.5114 1uF 20% tantal. 35v
C10 |73.5114 1uF 20% tantal. 35V
C11 |74.5167 1nF- 20/+80% ceram FT 3oov
C12 |78.5044 2-18pF teflon 300V .
C13 | 74.5192 27pF 5% ceram TB 160V
Cl14 |76.5104 220pF  2.5% polystyr. TB 25V
C15 | 74.5107 27pF 5% ceram. TB 160V
C16 |76.5102 100pF 2. 5% polystyr. TB 25V
C17 |76.5059 2.2nF  10% polyest. FL 50V
R1 80. 5264 18 Kohm 5% carbon film 0.125W
R2 80. 5264 18 Kohm 5% " " 0.125W
R3 80. 5261 10 Kohm 5% " " 0.125W
R4 80. 5237 100 ohm 5% " " 0.125W
R5 80. 5248 820 ohm 5% " " 0.125W
R6 80. 5264 18 Kohm 5% " " 0.125W
R7 80. 5254 2.7 Kohm 5% " " 0.125W
R8 . | 80.5243 330 ohm 5% " " 0.125W
R9 80. 5251 1.5 Kohm 5% " " 0.125W ‘
R10 | 80.5253 2.2 Kohm 5% " " 0.125W
R11 | 80.5254 2.7 Kohm 5% " " 0.125W
R12 | 80.5233 47ohm 5% " " 0.125W
R13 | 80.5250 1.2 Kohm 5% " " 0.125W
R14 Not used
R15 | 80.5263 15 Kohm 5% " " 0. 125W
R16 | 80.5263 15 Kohm 5% " " 0.125W
R17 | 80.5250 1.2 Kohm 5% " " 0. 125W
R18 | 80.5243 330 ohm 5% " " 0.125wW
L1 61.1122 10.0 MHz IF coil
L2 61.5023 10.0 MHz IF coil
L3 61,5021 455 kHz  IF coil
X1 98.5014 9.545 MHz Crystal
69. 5032 10. 0 MHz Crystal Filter N v
69. 5031 455 kHz Ceramic Filter 20/25 kHz IF CO ERTER Ic 705
[ X402.611 j
—
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Storno
[ TYPE | NO.| CODE DATA
L3 61,1229 RF Coil 119-159 MHz
1.4 61,1231 RF Choke, R10 incl,
L.5 61,1227 RF Coil
LG 62,0876 RF Coil
L7 (2.0877 RF Coil
1.8 |62,0659-01 RF Choke 0,35 uH
L9 61,1228 RF Coil
1.10 61, Helix Coil 409.3-459.3 Mliz
1.11 61, Ilelix Coil 409.3-459,3 Mliz
1.12 Gl, Ilelix Coil 409.3-459.3 Mllz
1.13 62,0875 RF Coil
L14 62,0875 RF Coil
1.15 61, Helix Coil 409,.3-459,3 Mliz
L16 61, Helix Coil 409.3-459,3 Mllz
1.17 61, Helix Coil 409,3-459.3 MHz
1.18 62.0875 | - RF Coil 420-470 Mliz
El 99,5237 1N4148 Diode
E2 99,5225 3.9 V Zenerdiode
E3 99,5209 1.5 V Stab, diode
Q1 99,5290 BFR90 Transistor
Q2 99,5291 3N205 Transistor FET
Q3 99.5240 BFX80 Transistor
Q4 99, 5291 3N205 Transistor FET
Q5 99, 5240 BFX89 Transistor
Q6 99, 5240 BFX89 Transistor
Q7 99,5143 BC108 Transistor
Q8 99,5236 BD136 Transistor
Q9 99, 5240 BFX89 Transistor
r Y

Storno
TYPE [ NO.| CODE DATA
EXCITER
STYRESENDER EX762
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DAT#

fie

1.25 pF ceral
+50% ceram .
.25 pF ceran
1.25 pF ceral
‘trimmer

1.25 pF cerai
.25 pF ceran
+80% ceram
50% ceram K

y carbon film

420-470 MHz
420-470 Ml
420-470 Mz
20-470 Mliz
:0-470 MUz
20-470 MHz
I* choke

I choke

ansistor
ansistor

| TYPE

NO.| CODE.
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Description

General

PA761 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 also contains the
antenna switching unit.

The current regulating circuit monitors both
the supply voltage and the output transistor
collector current, preventing overloading of
the transistors due to either too high a voltage
or too great a standing wave ratio in the out-
put load. This circuit also allows the output
power to be more independent of the power
supply or of variations in power output from
the exciter.

50mw > Y
FROM EX > > T
_‘_’I
L—AOC ¢
-—— VB

RF Power Amplifier

The first driver, Q3, gets its collector volt
age via the ADC circuit regulating transis-
tor, Q2. Increasing or decreasing the col-
lector voltage to Q3 regulates the drive
power applied to the following stages.

60.196-F1

Storno

uinf B = L& ] -
T

I -network C3, L1 and C4 matches the ex~
citer output impedance to the input impe-
dance of Q3. Due 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,

Transistors Q4 and Q5 further amplify the
power to approx. 2W in order to drive the
final power amplifier, Q§.

Cutput 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 50 Q. 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 too 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 {rom
such results regulate the collector voltage
to the first RF driver transistor, Q3, and
thus the drive power to the following stages.

60.196-E1
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Stormo

The circuit consists of two DC coupled
transistor stages, Ql and Q2. Base to Ql
is tied 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-
tors, '

For easier understanding of the circuit prin-
ciple, first ignore its voltage dependent fea-
tures; therefore, imagine that resistor R4 is
removed from the circuit,

The DC return path for the emitter of Q1 is
through R12 to the positive voltage terminal.
R12 carries the collector current from the
output amplifier, Q6.

tor current will mean an increase in the vol-

A rise in this collec-

tage drop across R12, causing the emitter of
Q1 to become less positive and the collector
voltage will likewise become less positive,
This decreases bias to Q2, decreasing the
Since Q2 is
in series with the DC collector path of Q3,
the effect will be that of placing a larger re-

current through this transistor,

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,

If 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.

Imagine R4 connected back into the circuit
again so that a voltage divider consisting
of R3 and R4 will develop a voltage across
R3 in proportion to the supply voltage.

When the supply voltage increases so will
the voltage drop across R3 and the base-

60.196-El
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emitter bias for Q1 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 R12 the desired

amount of regulation can be achieved.

Technical Specification

Frequency Range
400 to 470 MHz

Supply Voltage

Nominal 13.6 V (12,5V)
Operating range 10 - 16V
Qutput Power at 13.6 V : 6.5W

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

Output power at 16 V 6 W
Output power at 12,5V 6 W
Output power at 10 V 4 W
Current Consumption
at nominal voltage 13.6 V 1.2 A
at 16 V: 1.0A
at 10 V : 1.1A

Input Power
50 mW

Input Impedance
50 Q

Output Impedance
50 Q

22 dB

Temperature Range

—25° to +70° C
—30° to +80° C

Operating range :
Functioning range :

Mechanical Dimensions
25 x 42 x 168 mm
(PC board : 35.6 x 119.4 mm)

60.196-E1
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TYPE | NO.| CODE DATA
PAT761 10,2428 Power Amplifier (incl. AS761)
C1 74, 5161 470pF-20/+80% ceram PL 63V
c2 T4, 5155 1nF-20/+80% ceram PL 63V
C3 T8. 5026 4,5-20pF trimmer 160V
C4 74, 5008 10pF 5% ceram DI 400V
C5 74, 5161 470pF -20-80% ceram PL 63V
C6 76, 5071 22nF 10% polyest. FL 50V
Cc17 T8, 5026 4,5-20pF trimmer 160V
Cs8 T4, 5046 15pF 5% ceram DI 400V
Cc9 T4, 5161 470pF-20/+80% ceram PL 63V
C10 76, 5071 22nF 10% polyest. FL 50V
Cl1 78, 5025 3,5-13pF trimmer 160V
C1l2 T4, 5046 15pF 5% ceram DI 400V
C13 T4, 5161 470pF-20+80% ceram 63V
Cl4 76, 5072 47nF 10% polyest. FL 50V
C15 T8, 5050 3-9pF trimmer 160V
Clé T8, 5026 4,5-20pF trimmer 160V
Cc17 |74.5161 470pF-20/+80% ceram PL 63V
C18 76, 5072 47nF 10% polyest. FL 50V
C19 74, 5155 1nF-20/+80% ceram PL 63V
Cc20 TH. 5072 47nF 10% polyest. FL 50V
c21 78.5031 4-20pF trimmer 250V
c22 TH, 5051 3-10pF trimmer 250V
c23
C24 74, 5155 1nF-20/+80% ceram PL 63V
C25 T4. 5155 1nF-20/+80% ceram PL 63V
R1 B0, 525 1,5k Q 5% carbon film 1/8W
R2 86, 50° 1 kQ 20% trim, pot, 0.1W
R3 80, 5 68Q 5% carbon film 1/8W
Ri B0, 5257 4,7k Q 5% carbon film 1/8w
R5 a0, 5270 56k 2 5% carbon film 1/8W
R6 B0. 5229 22 Q2 5% carbon film 1/8W
R7 80, 5244 390 2 5% carbon film 1/8W
R8 80,5235 102 5% carbon film 1/8w
R9 80, 5225 10Q 5% carbon film 1/8W
R10 |80, 5225 1092 5% carbon film 1/8wW
R11 g0, 5225 1092 5% carbon film 1/8W
R12 82, 5205 0,22 Q 10% wire wound 1w
R13 a0, E‘I.'!fﬁ' 100 Q2 5% carbon film 1/8W
L1 Printed coil
L2 63,5008 0.47uH 20% RF choke 2,2A
L3 62,0794 RF coil 420-470 MHz
14 62,0795 RF coil 420-470MHz ( 102 1/8W )
LS 62,0796 RF coil 420-470 MHz
L6 62,0797 RF coil 420-470MHz

TYPE

NO.| CODE

DATA

AS761

L7 62,0795
L8 62,0798
L9 62,0797
L10 62,0795
L1l 62.0799
L12 62,0797

F1 69.5023

El 99. 5028
E2 99,5028

Q1 99, 5230
Q2 99,5128
Q3 99. 5229
Q4 99, 5242
Q5 99, 5242
Q6 99, 5243

10, 2427

C51 69,5007
C52 74,5155
C53 74,5155
C54 74,5004
C55 74.5130
C56 74,5162
C57 74,5155
C58 69,5007
C59 74,5021
C60 74,5194
C61 74,5194
c62 74,5021
Cé63 74,5094

R51 80,5234
R52 80,5273
R53 80,5273
R54 80, 5049
R55 80,5073

RF coil 420-470MHz ( 10Q 1/8W )
RF coil 420-470 MHz
RF coil 420-470 MHz
RF coil 420-470MHz ( 10Q 1/8W )
RF coil 420-470 MHz
RF coil 420-470 MHz

Feed-through filter

1N914 Diode
1N914 Diode

BC178 Transistor
2N3053 Transistor
2N4427 Transistor
BLX67 Transistor
BLX67 Transistor
BLX68 Transistor

Antenna Switching Unit
VHF Filter FT

POWER AMPLIFIER

1 nF -20 +80% ceram PL, 63V
1 nF -20 +80% ceram PL 63V
5.6 pF 0,25 pF ceram DI 400V
3.9 pF $0.25 pF ceram DI 250V
470 pF -20 +50% ceram DI 400V
1 nF -20 +80% ceram PL + 63V
VHF Filter FT
6.8 pF £0,25 pF ceram DI 400V
12 pF 5% ceram DI 400V
12 pF 5% ceram DI 400V
6.8 pF £0,25 pF ceram DI 400V
470 pF 20% ceram DI 400V
56 Q@ 5% carbon film 1/8W
0.1 MQ 5% " " 1/8W
0.1 M2 5% " " 1/8W
1 kQ 5% " " 1/8W
0.1 M2 5% " " 1/8W
PAT61

EFFEKTFORSTZRKER

X401.619 )
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TYPE | NO.| CODE DATA TYPE | NO.| CODE DATA
L51 63,5008 0,47 uH 20% RF choke 2.2A
L52 62,0809 RF coil
L53 62,0810 RF coil
L54 62,0811 RF coil
LS55 62,0811 RF coil
L.56 62,0811 RF coil
E51 99,5244 BA182 Diode
E52 99,5244 BA182 Diode
ES3 99,5244 BA182 Diode
E54 | 99,5224 Zenerdiode 4, 7V 5% 0.25W
ES55 99,5237 1N4148 Diode
0
POWER AMPLIFIER PAT761
EFFEKTFORSTZAZRKER
[ x401.619 ]
e
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ANTENNA SWITCH AS761

Description

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,

AS761 mounts directly into the combina-
tion heat sink and shield for PA761,

The following simplified diagram shows
the operating principle for the AS sub-
unit.
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| ELECTRONIC SWITCH !

The Electronic Switch
Refer to the complete schematic diagrém

By switching a +9 V potential between ter-
minals 1 and 2, the antenna is electroni-
cally switched between transmit and re-
ceive,

When transmitting, diodes ES51 and
E52/E53 conduct and the receiver termi-
nal will see a short circuit,

The 1/4 wave impedance circuit consist-
ing of C54, L.53 and C55 transforms the
short to an open circuit at the antenna,
thus the transmit signal reaches the an-
tenna with minimum loss.,

When receiving, the diodes are effective-
ly blocked due to the bias across zener
diode E54. Now the diodes only represent

60.199-E1

a small capacity that includes itself in
the 1/4 wave impedance circuit, as far as
the receiver terminal is concerned.

The transmitter terminal, however, looks
into a parallel resonant circuit made up of
L52 and the capacity of E51, 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.

The Low-pass Filter

The low-pass filter is a 7-pole Chebishev
filter exhibiting neligible band-pass ripple
and minimum insertion loss,

The filter is built on a metal plate chassis

having three closed compartments. It
requires no alignment,

Technical Specifications

Frﬂuencx Range
420 - 470 MHz

Input and Output Impedance
50Q

Insertion Loss (transmitter to antenna)
0.5dB

Ingertion Loss (antenna to receiver)

0.6 dB
Separation between Transmitter and Receiver
25 dB

Second Harmonic (840 MHz) Attenuation
70 dB

Current Drain, transmit
38 mA

Current Nrain, receive

4 mA

Temperature Range

operating range -25° to +70°C
functioning range -30° to +80°¢

Dimensions
40 x 38 x 22 mm

60.199-E1
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ACCESSORIES (REMOTE CONTROL)
Set . . LOUDSPEAXER
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l_ CC 704 WIRE COLOURS
minal A Yellow/ Hrown Terminal v Grey/Ned
ninal BB Hlack Terminal W White/Red
minal C Hlue/Red Terminal X Blue/ Bro
minal D Green-Grey Terminal Y Green/Rec
minal E Hrvwn Ternunal Z Greenf/ Wiy
ninal B White Terminal AA Grey
minal Il Black /Red Terminal B8 Yellow
minal J Mlack /Green Terminal CC Grey/Whit.
minal K Yellow/Green Terminal DD Green/Bru
minal L Blue/Green Terminal EE  Blue/Yello
ninal M Orange Terminal F¥  Brown/Wi:
minal N Yellow/Grey Terminal Il Brown/Gre
minal P Yelluw/White Terminal JJ Green
minal R White/ Blue Terminal KK Blue
Terminad 8 Violet Terminal LL Red
Terwmninal T Black /Y ellow Terminal MM fted/ Yellow
Terminal U Red/Brown Terminal NN Qlue/Grey
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TYPE | NO.| CODE ‘DATA TYPE | NO.| CODE DATA
O 14 |47.5065-00 | Push button 1-1
015 |47.5065-00 | Push button 1-1
O 16 |[47.5065-00 Push button 1-1
V 1 [92.5101-00 | 6V 30mA  Indicator lamp
V 2 [92.5101-00 | 8V 30mA Indicator lamp
V 3 [92.5101-00 | 6V 30mA  Indicator lamp
V 4 [92.5101-00 | 6V 30mA  Indicator lamp

CONTROL UNIT CB2706
Subunit A

[ x402.020 |




Storno
TYPE | NO.| CODE DATA
15.0233-00 Subunit B. Part of CB2708
C4 76, 5068-00 1 nF 10% Polyester FL v
C5 73, 5108-00 10 pF 20% Tantalum 18V
Cs8 76.5070-00 10 nF 10% Polyester FL 50V
L § 76, 6072-00 47 nF 10% Polyester FL 50V
. ] 73.5114-00 1 pF 20% Tantalum asv
ca T8, 5066-00 1 nF 10% Polyester FL a0V
C10 | 76.5088-00 1 nF 10% FPolyester FL 50V
11 73.5114-00 1 pF 20% Tantalum 5V
R31 | 80.5261-00 10 En 5% Carbon film 1/8 w
R32 | B0O.5281-00 10 K0 5% Carbon film /8w
R33 | 80.52681-00 10 KO 5% Carbon film 1aw
R34 | BO.5273-00 100 K& 5% Carbon lilm 1/8 W
R35 | 80, 5273-00 100 K 5% Caorbon film 1/8w
R36 | 80.5261-00 10 KO 5% Carbon film /8w
R37 | 80.5269-00 47 KO 5% Carbon film 1/8 W
R38 | BO.5269-00 47 KR 5% Carbon film R
R38 | B0.S5275-00 150 Kl 5% Carbon flm 1/8 W
H40 | BO. 5257-00 4, 7T Kk 5% Carbon film 1/8 W
R41 | BO. 5273=-00 100 Kit 5% Carbon film 1/8 W
R42 | 80, 5273-00 100 Kf1 5% Carbon film 1/BW
R43 | BO,5274-00 120 KN 5% Carbon film 1/8 W
R44 | BD.5274-00 120 K1 5% Carbon film 1/8 W
R45 | BO,5281-00 10 Kl 5% Carbon film 1/aw
H46 | BO.5273-00 100 K2 5% Carbon film 1/8W
R47 | B0, 5277-00 220 Kl 5% Carbon film 1/8W
H48 | 80.5257-00 4.7 K 5% Carbon film /8w
R49 | BO,.5273-D0 100 KO 5% Carbon film 1/8W
R50 | 80.5261-00 10 KN 5% Carbon film 1/8w
RS51 | 80.5273-00 100 Kt 5% Carbon film /8w
R52 | BO,5281-00 10 KR 5% Carbon film 1/8W
R53 | 80, 52681-00 10 Ko 5 Carbon film 1/8W
RE4 | BO.52681-00 10 Kfi 5% Carbon film /8w
RS55 | B0.5273-00 100 K1 5% Carbon film 1/8 W
R&8 BO. 5268-00 47T KN 5% Carbon film 1/8W
RSY B0. 5268-00 47 K 5% Carbon film 1/8W
R58 | BO.5285-00 22 K 5% Carbon film 1/8 W
RE8 B0, 5273-00 100 K 5% Carbon [ilm 1/8 W
ElB 89, 5237-00 14148 Diode
E17 | 88, 5237-00 1N4148 Diode
E1B | 88.5237-00 1N4148 Dicde
IC H| 14, 5074-00 CD 4001 AE Quad 2-input NOR
IC J| 14,5051-00 CD 4011 AE Quad 2-input NAND

—

Storno
TYEPE | NO.| CODE DATA
IC K | 14. 5093-00 | CD 4025 AE Tl.':ipll: d=input NOR-Gates
IC L | 14, 5084-00 | CD 4027 AE Dual J-K Master-slave F-F
IC M | 14, 5074-00 | CD 4001 AE Quad 2=input NOR
IC N | 14.5074-00 | CD 4001 AE Quad 2-inputl NOR
| Q1e 88.5121-00 | BC 107 Transistor NPN
Q17 |88.5121-00 | BC 107 Transistor NPN
| Q18 |88, 5144-00 | BC 214 L Transistor PNP
| Q18 | 980,.5121-00 | BC 107 Transistor NPN
| Qo |99.5121-00/| BC 107 Transistor NPN
‘ Q21 | 89.5121-00 | BC 107 Transislor NPN
[
CONTROL UNIT CB2706
Subunit B
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Stormo

X

BLINK

sv

OCCUPIED

CALL

suBUNIT €
SNEL2UTN FND 507
R
oJJu 4
1 onance (178 R N P
M
1
YELLOW 91 Jn d’“ s
S 8
1 7
W __GREEN 10 JL—CEJ—I-
;‘I; c P ¢ R
2 BLUE  mi ,1_(%_‘_
F " amm— 0 .
1]
[ RE9
H V] S
RBO
.|‘ LL ] Al
N0 ¥ ANODE
. N e
%1500
3]s
o ANODE
91 s
1 L
A6 RO/BK 3 ° 0
jrommrm
: ! R77
ol 0
SNELTLTN FND 507

Storno

CONTROL UNIT CB2706

Subunit C

0402.033/2



Stormo

“formo

i i
£ -
i fob T —
- | ek
g P oo s R
ar ] —r LU w0 ‘ 5
|ﬁﬁw gy e = .
T Mﬂtu.ﬂﬂuﬂjrt“_w_l.m : .w o
...,llﬂ.. - h Fo—t—r—e e M _....__rHl_,.—
3 o —t—}
g duh ST 5
@ |ﬁ.1...|l.ll....lm...l- ........... -5

SUBUNIT C

CONTROL UNIT CB2706

0402167




. ®)
Siomo !
—_— o - |
R
r44
L s
i J;
| J
CONTROL UNIT CB2706

o

Wirin
9 D402.031/2



SUBUNIT A

P e
e
e
st ;
"
- Ut ol
i 4
g T 2 A g -
"L
'-e’_-f- ' . U O siviag
wn . st AL -
. tla
e
; . ﬂa@“_c:;n -
A ' i
o CTT]
T
L T S
Fr 4
T
[T
1]
.
Emsini

sane c’,q ;

[+ 40 UL fRamoisn

& CEAENReL

SUBUNIT B




:
SUBLNIT A TR
3
L]
L
@1l
.
@
"
=N —c
L o
[] Poan 1
B aRsiaE n
(=153 LT anls | E 0
L. . an an
S R0 s 21 s,
L] i
é : ;-.u TG e L S = “
e
#] | P [
i i et as
Ll
' " .
L
f 5 le wnlt
i Ll [-SLA K]
oy
¥y rXx b . ! b 4 :':.’ 3
lingl [} . ¥ 6 |im o " i .
cr : g wMii=
e ke b Tl TR T T
. . . . e Iy [y ——Y PP
I -
e e e 2 A A S A I e R el &
€
. . n
' g s
(] - w0
Comren
s =
i
ey
-
Cm el ag [4 Tt 2IT] Tw Rt
A : »ﬂ’—.
: oy
i E:"B E Elwrars
LA ' z:-u:-
YR | W
gL —4 L:.r'l-'
i1 i '
- "
okt T =t b
" '
iy 2 = : A .
4 '
e =1
i 1
L]
' s
L] - -
L]
LUBUNIT B ' £
| i I 1um|||li
% LI i Vit COMTROL BOX FOA 700 AUTDMATIC foe
Storno an ocor
NS { bt il B LTI




v jtunqng

90,2490 LINN TOHLNOD

dure xojed1pu] VWoE A9 00-T016°26| ¥ A
dure xojedtpuj Ywog A9 00-10T16°26| € A

duwey xojed1pu]  VWOE A9 00-1016°26| 2 A

duref xo3eo1pu] VWoE A9 00-1016°26] T A

1-1 uoyIng Ysng 00-690S “L¥| 9T O

1-1 ooying ysng 00-6980G ‘L¥| ST O

1-1 uoiing ysng 00-680S "L¥| ¥T O

V.LvVd ddOOD | 'ON | HdAL vivd dd00 |'ON | 3dAL
ouiolg ouiolg







| 9€0 '20¥X |

ANVN indut-z pend v 110F @O | 00-160S %1 | OI
d jitungng YON indur-z pend @V 100F 4O | 00-5L0S BT [H OI
90.249O LINN TOYILNOD apoia 8PIPNT | 00-2£25°66 | 81@
aporq 8FIPNI 00-2£26°66 | L13
aporq 8FIFNT 00-2£26°68 | 913
M 8/1 wyyy uoqre)d 5 UM 001 00-€226°08 | 65y
M8/t wiy uoqIe)d 5 UN 22 00-6926°08 | 85y
M8/t wiy uoqIed ¢ UM L 00-6926°08 | L5¥
M8/t wiy uoqre)  §S UM Lb 00-6925°08 | 9Sy
ms/t uny uoqre) %6 UM 001 00-€226°08 | Ss¥
M8/l wiy uoqre) ¢ TN 01 00-1925°08 | ¥SYU
M8/t wiy uoqred G UM 01 00-1926°08 | €SH
M8/t wiy voqred ¢ UM 01 00-1926°08 | 25y
Mm8/1 wiy uoqre)d 5 UM 001 00-€.25°08 | 18¥
M 8/1 wiy uoqred §S UM 0T 00-1925°08 | 0S¥
M 8/1 wyyy uoqre)d g UM 001 00-£.2S°08 | 8%Y
Mm8/1 wy uoqIed g5 UN L'p 00-.525°08 | 8%y
M8/1 wiy uoqre) 5 UN 022 00-2.26°08 | LbY
M 8/1 wiy uoqre)  §G UM 001 00-€225°08 | 9%y
M 8/1 wqy uoqae) ¢ UM 01 00-1926°08 | SpY
Mm8/1 gy uoqre) g6 UM 021 00-5225°08 | ¥pY
Mm8/1 wiy uoqre) S UM 021 00-5225°08 | €vY
M 8/1 wiy uoqre)d ¢ UM 001 00-€L2S°08 | 2¥y
Mm8/1 wiy uoqie)  §S UM 001 00-€.26°08 | 1%y
M 8/1 wiy uoqre) S UM L'b 00-2825°08 | 0FY
M8/1 wiy uoqre)  §S UM 0ST 00-5226°08 | 6€y
M8/t wiy uoqre) ¢ UN L 00-6925°08 | 8€y
M8/1 wiy uoqire) 45 UM Lb 00-6925°08 | LEY
M8/1 wiy uoqre)  §G UM 01 00-1925°08 | 9¢y
M8/t wiy uoqied g5 UM 001 00-£L25°08 | ey
M8/t wiy uoqIe) g5 UMN 001 00-£.25°08 | vEY
M8/1 wiy uoqre)  §¢ UM 01 00-1926°08 | €€y
M8/t wiy uoqre)  §S UM 01 00-1925°08 | 2¢d
M8/1 wyy uoqre)d  §S UA 01 00-1925°08 | 1€
00-121G "66
00-1216 "66 A SE wnpeyuey, %0z 41 1 00-%TIS €L | TTID
00-1216 ‘66 A 06 14 19s9Lod 30T Ju 1 00-690S°9L | 01D
00-¥b1S "66 A 0S 14 1@s9L0d 01 Ju 1 00-690S°9. | 6D
00-121S 66 A SE umpejuel, $02 41 1 00-%TIG°EL | 8D
00-1216S "66 A0S 74 19189L10d 0T AU LY 00-2L05°9. | LD
A0S qdxes9klod  $01 Ju 01 00-0L0S°92 | 9D
00-%L0S BT A 91 wnrejuey, 40z 41 01 00-601S°€L | SO
00-5L0S ‘Bl A0S 14 29sehkod %01 Ju 1 00-690S°9L | ¥D
00-560S ‘b1 . .
00-£60S b1 90L2€D Jo 1xed g irunqng | 00-££20 ST
s cle(o)e] ddAL o ddod | 'ON I
owie-g 0’0} _




Stomo

SUMLEAT A

i

tari

L o]
-{E-

4
_‘.__fi-

A g e’
SUUsIT
EWiaTit Figd §37
| .
|
1 e IT:‘L’ ¥ i . j‘ I:!h‘i il
1
: 1 111
VILLDw .¢ 1' & n I: L} "
/
" 1
n__GREER M ile p _g& i, n
1
1 e
[ BLuVE |t_¢ i B Ll 3 i,
1 a1t
! T i/ RO F
|
L ]
e ul,
(oo ucoe
] - 0
Bearidn
1
srzumps LT 1
i
[ 4 alw
T - L | SHOtE
-l—L:’—
Wt
;& Bl w
ki
. i
i o
8 0O = i 5
o
1
weis Sl :|¢ 1 - M & s
1
o e ;é ilg B R 1
I LA
s T
H
FHEEIATH Fue HT

Stormo

CONTROL UNIT CB2706

Subunit C

D402.033/2



Stomao

Stormo

SUBUNIT B

SUBUNIT C

P

WHIBL . GN - BL- V- ROIOR- OR - YW- GV

|

CONTROL UNIT CE2706

(D402 167



Siomo Stomo

caM713p

CONTROL UNIT CB2706

Wirin
g 0402.031/2



Stomo

Storno
ID 701 - BRPRR
35::‘,2:52];2
i |
L4 rerevvyoy
N80 2605 JE Y
CB 2705_.—.] ! - = —
Jllld T3 T T
I ‘11”. "‘; iﬂ;:; %:-;ils-.;,alj-;;ié
or 1 E|a a:q E i..i.1 ‘J.- | | | 1
e ' LA I v T
I 11301320 ZAITIOBIS LY L L0225 113323519!:5-,“
(:3704_—___- ‘
'.]1 | y
Jh*[:-; ;l i “. §:] ]_3 }:
L EEEEEEERERUREEE bRk
1t __rl_l illlul N THYy
01ITIIBTTINIE T2 214022 5 N1 IB0IEW 2 A
ce L[M ”""TH“”’-'.T-'J‘I'E".'J””P'II-THE'DEE EM\:’HLLR*EFFLH_PBEIFHx-'_"g
(option) 1] 1] -Ju‘] ,]] H J H, 111,
LEEEEHEECEES SEE I B
SEEEREEEEEEEEECE PR e R EERELEEEE
R R T YN IEER, iill rrrll
30122912 28112710269 25, R 4L 24,7 (02163922 5 3821 4 37207 3519 7 351834 |
MY 1 & AAvIEATIAM 1INt 12 r-'-é 1 -
O =
/ A\\ ‘\\ ;‘
SO 49 48 47 46 45 W L3 @ 0N39N\38 37 3d_ {35 3 ) 1€
&7 jz&l g&é&¢ MM ﬁ(/&—w—
2
17 {5& 1% ?d%fj /&zdo <
v

NOTE., ONLY FOR COMPAC
USING INTERNAL
REMOVE STRAPS

i
.

MT702 (T

RADIOTELEPHONE CASETTE RETAINER FOR CQM 700 D

CABLE CONNECTIONS
D402.417/2



£/8iZ10% 0

A5 INIHOANODD WOHd O3IMIIA LNJHED O3 INIHA

HHMHY LSHOd A1

OLVY e IaIrIdIny av

DD iy Vil - -
INCHISHIN 0L _1... ._ TET .....-.r.,.

'
=
ﬂ'—
LU

WNDRAON IR

[ RO T e
‘if
%

4
oo A I <]
| T
e e A
BOLTIMHI 0L MOD 10 3
]
-
L]
o é g
:._.—%n.— l—mﬂn
L E

ED
i
LT

FLND &Y
O— -
Wil R
(1%
A0 {1} 4..
owol§ .. @ S ongr
S i =
| R | L #
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TYPE

NO.

CODE

DATA

Storno
TYPE | NO.| CODE DATA
AAT01 10,2488 Microphone Amplifier

Cl1 73,5130 0.1 uF -20 +60% tantal 20\
C2 73.5130 0.1 uF -20 +60% tantal 20V
C3 73.5127 22 uT 20% tantal 16 V
C4 73.5134 0.47 uF -20 +60% tantal 20V
C5 76.5106 470 pF 5% polystyr TB 25V
Cé6 76.5104 220 pF 5% polystyr TB 25V
C17 76.5059 2,2 nF 10% polyest. FL 50 V
(of:] 76. 5059 2,2 nF 10% polyest. FL 50 V
C9 73.51217 22 uF 20% tantal 16 V
C1o0 74.5155 1 nF -20 +80% ceram PL 863 V
R1 80. 5251 1,5 KQ 5% carbon film 1/8W
R2 80. 5265 22 KQ 5% carbon film 1/8wW
R3 80. 5274 0.12 MQ 5% carbon film 1/8wW
R4 89. 5241 220 2 5% carbon film 1/8W
RS 86. 5067 2.5 KQ 20% potentiometer 0.1W
R6 80. 5237 100 Q 5% carbon film 1/8W
R7 80. 5251 1.5 K2 5% carbon film 1/8W
R8 80, 5272 82 KQ 5% carbon film 1/8wW
R9 80. 5254 2.7 KQ carbon film 1/8wW
R10 80. 5261 10 KQ 5% carbon film 1/8wW
R11 80.5252 1.8 KQ carbon film 1/8w
El 99, 5028 1N914 Diode

Q1 99, 5121 BC107 Transistor

Q2 99, 5121 BC107 I'ransistor

Q3 99.5144-02| BC214 L Transistor

Fbl 65. 5102 Ferrit bead

Fb2 65.5102 Ferrit bead

e r

MICROPHONE AMPLIFIER

MIKROFONFORSTARKER

[ x401.318/3
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AAT01
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TYPE | NQ | CODE DATA TYPE | NO | CODE DATA
10. 3427 Control Unit CB705
R1 80. 5445 470 Q 5% carbon film 1/4 W
R2 80. 5445 470 Q 5% " " 1/4W
R3 80. 5445 470 Q 5% " " 1/4W
Ry 80.5233 47 Q 5% " " 1/8 W
RS 80. 5238 120 Q 5% " " 1/8 W
R6 80.5243 330 Q 5% " " 1/8 W
R7 80.5248 820 Q 5% " " 1/8 W
R8 80. 5251 1.5 kQ 5% " " 1/8W
R9 80. 5253 2.2 kQ 5% " " 1/8 W
R10 80. 5434 56 Q 5% " " 1/4W
E1 99,5325 Yellow LED "
E2 99.5304 Green LED
E3 99.5303 Red LED
\"A| 92.5098 Lamp 12V 60 mA
V2 92,5098 Lamp 12V 60 mA
V3 92.5098 Lamp 12V 60 mA
Vy 92.5098 Lamp 12V 60 mA
\"A) 92,5098 Lamp 12V 60 mA
Vé 92.5098 Lamp 12V 60 mA
o1 49,0252 "AM Push button
02 49,0253 "o Push button
03 49,0254 “g® Push button
04 49.0255 "y Push button .
05 49.0256 e b Push button
06 49,0257 " Push button )
07 47.5084 ON/OFF switch
(o]} 47.0622 Volume switch
CONTROL UNIT CB705
B [ xuo02. 542 |
- € r a
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TONE TRANSMITTER
11783

11781

Description

TT781 and TT783 are single tone transmitters
for CQMT700 series radiotelephones, Thev are

identical except for their tone coils,

The TT781 is for use in CQMI700 equipment oper-
ating on the public telephone service, It genera-

Storno

tes a tone to seize, and upon termination of the
call, to release the telephone circuit, Only the
2400 Hz and the 2900 Hz tones are used.

The TT783 can generate any of the 12 tones in

the 825 to 2450 Hz series,

BLOCK DIAGRANMI of TT781 / TT783 :

(refer to the schematic diagram,
D401, 577, for TT783 )

01.02 Q3 c2 Qs
° >IN D
R f |
ES 08
1 — 56V <
+12V CONT O——rl >
L -ov f
a7 o]
13
CHASSIS ©
L) as
3
TONE KEY O— x
' TT783 (SHOWN IN STAND 8Y)
60,228-E1 -1-

=0 TX MOD.

4——<=—0 FROM MC

——O———0 EXT KEY

L—~-O KEY LOCK

CHASSIS

60.228-E1



In principle, Q1 and Q2 operate as a differential
amplifier in a Hartley type oscillator configu-
ion.

The supply voltage is stabilized with zener diode
E6 to keep the oscillator output level constant.

Q3 serves to adjust (attenuate) the signal level
and, with C2, to introduce de-emphasis before
applying the signal to the output stage, Q4.

Emitter follower Q4 provides a low output in
pedance to match the input impedance of the
modulator,

In stand by, R1l4 and E2 hold Q5 ON, Q5 holds
Q6 and Q7 OFF. With Q7 OFF, there is no
ground connection to Q1, Q2, Q3, and Q4.

Q8 is forward biased by the high positive poten-
tial through R17, thus allowing the microphone
' ‘gnal to pass between terminals 7 and 9.

Storno

Depressing the tone key grounds terminal 3 and
the positive potential through R14 disappears
through E1, Without forward bias, Q5 cuts off

and the collector voltage rises, driving Q6 and
Q7 ON.

When Q6 goes ON, it establishes a ground path
from terminal 11 to terminal 5, This switches

the regulator voltage from RX to TX, keying
the transmitter,

When 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,

When the tone key is released the circuit re-
turns to stand by,

Technical Specification

Power Supply
10,5V -16V

Current Consumption
Stand by: 6 - 10 mA
Activated: 16 - 33 mA

Temperature Range
Operating range: -25°C - +60°C
Functioning range: -30°c - +80°C

Dutput Impedance
600Q £ 20%

TONE TRANSMITTER TT781

Tone Frequencies

Frequency Accuracv
< 0,3%

Frequency Stabilit;
<0.68%

Outgut Level
- 21 dBm +1/-0dB (69 mV at 2400 Hz

60.228-E1 -2

Frequency Response

6 dB pr. octave de-emphasis
f. =1000 Hz

Distortion (voice modulation)

< 59

AF Gate Attenuation
2 50dB

Distortion (tone modulation)
<3%

TONE TRANSMITTER TT1783

Tone Frequencies
825, 1010, 1240, 1435, 1520, 1750,
1860, 1980, 2000, 2135, 2280, 2450 Hz.

Frequency Accuracy
<0.5%

Frequencv Stability
<19

Output Level
-17.dBm +1/0dB (110mV) at 1000 Hz

60.228-E1l

(o U L U
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TYPE | NO.| CODE DATA TYPE | NO.| CODE DATA
TT783 10, 2454 Tone Transmitter
Cl1 76.5068 | 0,1uF 1% polystyr. TH 63y
c2 73,5118 0,22uF 20% tantal JaV
C3 73.5100 10u 20% tantal 16V
C4 74. 5155 1 nF =20 +80% ceram PL g3v
Rl BO, 5248 B2 5% carbanfilm 1/8W
nz B0, 5250 1, 2K0 5% carbonfilm 1/8W
3 a0, 5267 33N 5% carbonfilm 1/8W
H4 B0, 5265 22 KA 5% carbonfilm 1/8W ‘
It5 BO, 5248 2001 5% carbonfilm 1/8W
G B0, 5275 0,502 5% carbonfilm 1/8W
n7 BO., 5270 56K 5% carbonfilm 1/8W ’
B BO. 5270 56 Fit 5% carbonfilm 1/8W
Ita B0, 5249 1 Kit 5% carbonfilm 1/8W ‘
nio B0, 52XX Adj. 5% carbonfilm /8w ‘
It B0, 5246 5606 5% carbonfilm 1/8W
iz BO. 5247 GAMK: 5% carbonfilm /8w
i3 B0, 52406 5606} 5% carbonfilm /8w
Rl4 BO. 5261 10K 5% carbonfilm 1/BW
R15 | 80,5251 1,5Kn 5% carbonfilm 1/aw
16 B0, 5445 47062 5% carbonfilm /4w
Ly 80, 5258 8. 8Kn 5% carbonfilm l,’HW
e B0, 5250 1,2Kn0 5% carbonfilm 1/aw
L1 61,1158 Tone coil
El 99,5028 1 Na14 Diode
E2 99, 5028 INSl4 Diode
E3 89, 5208 1,5V Stahb, Diode
Ed 99,5219 AAZLS Diode
E5 88, 52150 AAZLS Diode
EB 99,5114 5, 8V Zenerdiode 5% 1 /4w
Q1 58,5143 BCl08 Transistor
Q2 99,5143 BClog Transistor
Q3 99, 5144 BC2141, Transistor
Q4 09, 5144 BC2141. Translstor
Q5 B8. 5143 BC108 ‘Transistor
Qb 89, 5143 BCI0B Transistor
Q7 89,5143 BClDB Transistor
Qa 99,5143 HC108 Transistor i
TONE TRANSMITTER
TT783
TONESENDER
LX101.687[2 _]




