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TECHNICAL SPECIFICATIONS

CQM5110-2RC

Guaranteed performance specifications unless

otherwise noted.

Typical values are given in brackets.

Frequency Range
146 - 174 MHz

Channel Separation
CQM5112-2RC: 30/25 kHz
CQM5113-2RC: 20 kHz
CQM5114-2RC: 12.5 khz

Maximum Frequency Deviation
CQM5112-2RC: £5 kHz
CQM5113-2RC: *4 kHz
CQM5114-2RC: *2.5 kHz

Modulation Frequency Range
CQM5112-2RC: 300 - 3000 Hz
CQM5113-2RC: 300 - 3000 Hz
CQM5114-2RC: 300 - 2550 Hz

Maximum RF Bandwidth
1.5 MHz. 2 channel groups within

a 15 MHz frequency range

Sensitivity
12dB SINAD (EIA), }e.m. f.
0.4 uV (0.25uV)
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GENERAL

Antenna Impedance
50 ohm

Number of Channels
2to6

Supply Voltage
Minimum : 10.8 V

Nominal : 13.2V
Maximum : 16.6 V

Negative potential to chassis

Temperature Range
-30°Cto + 60° C

Dimensions
B xD xH: 180 x 190 x 60mm

Weight
1.8 Kg

RECEIVER

20 dB SINAD (CEPT) e.mi. f.
CQM5112-2RC: 0. 75 uV (0.55 uV)
CQM5113-2RC: 0.75 uV (0.55 uV)
CQM5114-2RC: 1.0 uV (0.75 uV)

Measured with psophometric filter.
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Crystal Frequency Range
45.1 - 54.5 MHz

Crystal Frequency Calculation (fx)

fo =8 10T (o

3

Frequency Stability

Conforms with government regulations

Modulation Acceptance Bandwidth (EIA)

CQM5112-2RC: *7 kHz (£7.5 KHz)

Adjacent Channel Selectivity
EIA

CQM5112-2RC: 75 dB (90 dB)
FTZ

CQM5113-2RC: 70 dB (88 dB)
CEPT

CQM5112-2RC: 75 dB (90 dB)
CQM5114-2RC: 65 dB (88 dB)

Spurious Rejection
EIA
80 dB (85 dB)

Intermodulation Attenuation
EIA

CQM5112-2RC:
CQM5113-2RC:

CEPT

CQM5112-2RC:
CQM5113-2RC:
CQM5114-2RC:

Blocking

70 dB (72 dB)
70 dB (72 dB)

70 dB (75 dB)
70 dB (75 dB)
70 dB (73 dB)

90dB/uV (104 dB/uV)

RF Power Output

CQM5110-2RC 6/10: 6or 10W
CQM5110-2RC 25: 25 W

RL =50 ohm

60. 632-E1
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AF Load Impedance (Loudspeaker)
4 ohm

AF Power Output
3W (3.6 W)

AF Distortion
5% (1.5%)
Af=60% Af max., 1 KHz, 1 W, RF TmV

Audio Frequency Response

+1/-3dB (+0/-1.5dB) CEPT

Relative to 1000 Hz, -6 dB/octave

fm: CQM5112-2RC: 300 - 3000 Hz
CQM5113-2RC: 300 - 3000 Hz
CQM5114-2RC: 300 - 2550 Hz

+1/-1.5dB (+0/-1dB) FTZ

fm: CQM5113-2RC: 400 - 2700 Hz

Hum and Noise
Squelched : 80 dB (better than 85 dB)
Unsquelched : 55dB (60 dB)

Squelch Recovery Time
250 ms (200 ms)

Squelch Attack Time
150 ms (110 ms) EIA

Squels Closing Time
150 ms (50 ms) EIA

Current Consumption
Squelched: 180 mA (160 mA)
AF 2W: 550 mA (500 mA)

(2 channels, without tone equipment,

13.2 V supply)

TRANSMITTER

Crystal Frequency Range
48.6 - 58 MHz

Crystal Frequency Calculation (fx)
Fs

3

fx =

$Stormo
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Frequency Stability

Conforms with government regulations

Unde sired Radiation

max. 0.2 uW

Sideband Noise Power, CEPT
70 db

AF Input Impedance
560 ohm

Modulation Sensitivity
90 mV * 2dB
(60% AF max, 1 KHz)

Modulation Response

300 - 3000 Hz, 300 - 2550 Hz
+1/-3.0dB (+0.5/-2 dB) EIA
relative to 1000 Hz, 6 dB/octave

60.632-E1
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400 - 2700 Hz
+1/-1.5dB (+0.5/-1dB) FTZ
relative to 1000 Hz, 6 dB/octave

Modulation Distortion
fm = 1000 Hz: 3% CEPT

fm = 300 Hz: 5%
Af = 60% Af max.

FM Hum and Noise
70 dB

Storno

CEPT (measured with 750 usec de-emphasis)

Current Consumption

6W: less than 3 A (2.5 A)
10W: less than 3.5 A (3.0 A)
25W: less than 5.9 A (5.0 A)

60.632-E1
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GENERAL DESCRIPTION

CQM5110-2RC

The Stornophone 5000 is a mobile radiotelephone

unit with self-contained controls and loudspeaker.

A comparison of the various models are presented

in the table below.

Althrough compact in size, it contains a trans-
mitter/receiver, optimal 5-tone sequential encoder/
decoder or Channel Guard, and up to 6 transmit

and receive channels.

Type CQM5112-2RC CQM5113-2RC CQM5114-2RC
SPEC 6/10 | 25 6/10 | 25 6/10 | 25
Frequency Range MHz 146 - 174 146 - 174 146 - 174

RF Power W 6/10 | 25 6/10 | 25 6/10 | 25
Channel Spacing kHz 30/25 20 12,5

Number

of Channels 2to6 2to6 2to6

CQM5110-2RC is identical with CQM5110 with the
following changes:

RF5110 is replaced by RF5110-2RC and an inter-
face unit, 1U5001, is mounted on the channel se-
lector board side in the CQM5000.

The interface unit IU5001 includes of a diode ma-
trix selecting the receiver channel group and an
adjustable DC-voltage network determining the

distance between the two receiver channel groups.

The receiver channel frequencies may be arbi-
trarily selected from two groups within a 15 MHz
antenna frequency range.

The transmitter channel frequencies can be se-
lected within a 5 MHz antenna frequency range.
RF5110-2RC has no built-in RX and TX oscilla-
tors for one channel set. The channel switches
(multifrequency boards) XS 5111 and 5112 must

therefore always be used.
Switching between simplex and semi-duplex chan-
nels is performed by the normal channel selector

switch.

60.630-E1

ACCESSORIES

Standard accessories include:

Mounting frame

Power cable

Fist microphone with retainer or
Fixed - mount microphone .
External loudspeaker

External switches

MN5001
Mounting frame for mobile installations allowing
the radio to be fixed in 36 positions. Includes

a base plate with locking screw.

MN703

Desk stand for fixed installations.
MN704a

Mounting frame for mobile installations and direct

attachment to the vehicle.
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MC5001

Fist microphone with retractable spiral cable for
mobile installation,

HS5001 Retainer for MC5001

HS5002 Retainer, with switches,

for MC5001

MC704
Microphone with chockabsorbing mounting bracket

for mobile installation.

MC703

Desk microphone with PTT switch for fixed in-

stallations.

MK5001
Installation kit containing connectors, power

cable, fuses and fuseholders.

GENERAL DESCRIPTION

LS701
Loudspeaker enclosed in a plastic housing, com-

plete with cable.

SuU701
Transmitter keying switch for mounting on the

steering coloum.

su702
Transmitter keying switch for mounting on
the dashboard.

PS702/PS704
Power supply regulators for 24 V car battery
installations, PS702: 25 W, PS704: 10 W max.

PS5001/PS703

Power supply for 220 V AC mains.
PS5001: 25 W and 10 W max.
PS703: 10 W max.

MECHANICAL AND ELECTRICAL DESCRIPTION

The internal construction of CQM5000 is on an
H-frame chassis with a shelf separating the re-
ceiver/transmitter (RF) printed circuit board
and the various option printed boards. Fron’t
panel controls are an integral part of the priﬁ—

ted board assemblies.

The chassis is a die cast aluminium frame com-
prising the left and reight sides, the back, and
a shelf located midway between the top and bot-
tom. The chassis front is open and looks like an

"H" viewed from the front.

Interconnection to the package exterior and to
internal options are made via a System Inter-
connect Board located on the option side of the
H-frame. A test connector is also located on
the system board and is accessible from the

rear of the radio.

This board also serves as channel switch unit.

60.630-E1

The moulded plastic front is directly attached
to the chassis and has the speaker mounted to
it. A separate moulded speaker grill and alumi-
num nameplate are attached to the front.

The top and bottom covers slides under the
edge of the front and are then secured by

screws at the rear.

The tone signalling encoder/decoder board (TQ)
and the multifrequency board (XS) mount in the
top section of the chassis. Their switches and
push buttons mount directly to the boards and
protrude through the front.

Thin casted shields with adjustment holes are
placed over the transmitter and receiver oscil-
lators and parts of the transmitter in order to

reduce spurious radiation.
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CIRCUIT DESCRIPTION

RECEIVER

The receiver circuitry is placed on the main
board and can be divided into:

Receiver front end
1st IF section with first and second oscil-
lator 455 kHz 2nd IF portion with demodu-

lator.

FRONT-END

The receiver front-end consists of a dual-reso-
nator input filter, a transistor RF amplifier,
Q401, a triple-resonator intermediate filter ani
a FET mixer, Q402. The drain of the FET is
terminated in the first IF resonant circuit which
adapts the output impedance to the crystal filter,
The front-end, antenna relay, first mixer and
part of the transmitter PA interconnections are
design in micro-stripline techniques on the main-
board.

RF5110-2RC has a varicap diode in each of the
L402, L403,
L404,L405) and in each af the two receiver injec-
tion coils (L303, L305).

The DC-voltage for the varicap diodes is sup-

five receiver front-end coils (L401,

plied from the interface unit output terminal (H9).

1st IF

The first IF frequency is 10. 7 MHz. The output
from the crystal filter is fed to a dual-gate

MOSFET amplifier, Q501,
which is fed to the second mixer, U501,

the output signal of
a single
balanced, self-oscillating, active mixer. Out of
the second mixer comes the 455kHz IF signal.
Two diodes, D501-502,

mixer.

limit the output from the

60.630-E1
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455kHz IF/DEMODULATOR

The selectivity of the 455kHz IF amplifier is for-
med by a ceramic filter fed from a 455kHz ampli-
fier/impedance transforming stage. The final
455 kHz amplification and limiting is performed
by an integrated circuit , U502, which also con-
tains the quadrature FM detector and the AF
amplifier/output emitter follower for the audio

line signal.

SQUELCH

The audio line signal (Vol/Sq - HI) is fed to a
selective amplifier stage, where noise (frequen-
cies around 8 kHz) is extracted from the audio
signal. Via the squelch potentiometer R607, this
signal reaches an expander stage which improves
the level discrimination charateristics of the cir-
cuit. A passive voltage doubler circuit (D603~
D604) with high source impedance performs the
action of an average value rectifier. A Schmitt
Trigger gives the necessary hysteresis and a
well-defined output from the following buffer

stage, Q605.
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In the squelched condition and during transmis-
sions this output is +1. 5V and mutes the audio
power amplifier. The transmit indicater is part
of the muting function.

A push button switch, S601, cancels the squelch
function, when depressed, by grounding the
base of Q601.

AUDIO CIRCUITS

In sets with Pilot tone option, the audio line as
signal is fed to the Pilot tone board for filtering
and back to the main board. In sets without CG
this path is bypassed and the audio line signal

is fed directly to the passive deemphasis network
R629-C608 followed by the volume control.

The volume control potentiometer R630 is mounted
directly on the RF board and protrude through
the front panel. The audio output amplifier U601
is a monolithic IC package capable of driving the
loudspeaker at the desired power level. The output
amplifier can be muted with a DC signal from the
audio mute gate, which combines different logic
signals to deside whether the amplifier should be

active or not.

These inputs are:
Regulated TX Voltage
Squelch cancel

Squelch signal

GENERAL DESCRIPTION
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In sets equipped with Pilot tone and/or 5-tone
sequential option, an RX mute function is rou-
ted from the option board to make the extra
mute conditions possible. The value of C610 in
the feed back loop is chosen as the best com-
promise between battery ripple rejection and
receiver squelch attack time.

The pilot lamp in the channel knob is supplied
from A+, but controlled by the regulated 8.5 V

via transistor Q968.

INTERFACE UNIT 1U5001

The choise of receiver channel group, low- or
high antenna frequency, is made by connecting
or disconnecting the wires (W101 to W106) from
the channel selector (S901) on the XS5111/2
board to the input terminals (H1 to H6) on the
1U5001 board.

With connections (the lower freq. group), the
transistor (Q901) on XS 5111/2 earth the IU5001
input terminal and the voltage for the varicap
diodes is determined by the setting of the po-
tentiometer R102.

With no connections (the higher freq. group),
the voltage for the diodes is fixed (app. 7 V)
and determined by the voltage divider R101 and
R103.

D107, in series with the varicap diode voltage,

is a diode for temperature compensation.

TRANSMITTER

The transmitter consists of a modulation proces-
sor, an exciter, and a power amplifier, all assem-

bled on the main board along with the receiver.

The exciter contains an FM oscillator, an audio
processor, all frequency multiplier functions,
and includes those stages operating at low en-
ough power levels to avoid heat sinks. The ex-
citer output is at the carrier frequency when
applied to the power amplifier. The power am-
plifier boosts the signal to the proper level,

and includes a low pass filter for suppressing

60.630-E1

harmonics and a circuitry which permits adjust-
ment of the operating power level. The PA low
pass filter connects to the antenna relay via a

stripline on the board,

MODULATION PROCESSOR

The signal from the microphone load R901 on the
XS board is applied to amplifier U101b. The
transmitter audio frequency response is shaped
by the feedback network R104-R103-C104.
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The modulation limiting is obtained in the feed-
back network formed by D101, D102, R105, R106
and R107. The maximum permissible frequency
deviation is set by R116 in single channel sets.
In multichannel sets the potentiometer is turned
to maximum and the diviation adjusted individu-
ally; refer to XS5111 and XS5112.

Amplifier UT01A is operated as an active lowpass
splatter filter feeding the modulating input of the

FM oscillator.

EXCITER

The exciter takes the third harmonic of the
crystal oscillator, filters it to reduce spurious
signals and amplifies it. Four amplifier stages
(Q201-2-3-4) and four filters (L204-5-8-9) are
used in a narrow band design which limits the
maximum frequency spread of the transmitter.
The exciter has three test points (TP201-2-3)

for measurements and alignment.

GENERAL DESCRIPTION
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POWER AMPLIFIER

The PA is constructed on the main board and
employs two broadband untuned amplifier stages
Q205, Q206. Two amplifier configurations are
available providing options of power levels of

10 watts or 25 watts. A power control circuit is
included to sense the output RF level and keep

it constant with variations in temperature and
supply voltage. This circuit also limits the peak
power to less than maximum, as specified by the
authorities, while still maintaining the output as
near maximum as possible. The output power level
can be set with a potentiometer, R215, over at
least a 3:1 range. The transmitter delivers rated
power into a 50-ohm load. A load SWR of 1.4:1
will result in more than 90% of the power being
radiated. The transmitter will operate into a load
with up to 3:1 SWR.,

The power adjustment is achieved by controlling
the supply voltage of power amplifier Q205 via
transistor Q207. This series transistor is based
by a voltage generated by the feedback network
C255, D201, Q201, Q209, Q208.

OSCILLATORS AND MULTIPLIER

The oscillators are located on the main board for
single frequency radio sets. All parts for the os-
cillators and compensation network are soldered

to the board except the crystal which is a plug-
in type.

A multifrequency board is required for more
than one frequency channel. This board is av-
ailable is two versions; one (XS5111) has space
for accomodating two transmit and two receive
channels; one (XS5112) has space for up to six
channels and an option for selecting the channels
by a 3-digit BCD signal binary converter, U901-
U902. The BCD signal is applied to three pins in
D911. Separate active circuitry is used for each
oscillator and all have their outputs connected
to two buffer amplifiers Q927-Q967. The buffers'
outputs are fed to their resonant circuit on the
main board by a plug-in connection (J301-J151).

60.630-E1

The required oscillator is selected by switching
the emitter of the oscillator transistor to the
negative DC supply. The compensation voltage
and audio for the oscillators is obtained from the

same circuit on the main board via J902.

The maximum transmitter frequency deviation
for the system is set by adjusting potentio-
meters, one for each channel, individually on

each channel.

The oscillator uses a Colpitt's configuration with
a bipolar transistor as the active element. The
frequency is controlled by a third mode crystal
which is operated at one third of the output fre-
quency. This output frequency is selected by a
tuned circuit in the transistor collector circuit,
To provide modulation and compensation capabili-

ty, the crystal, a variable inductor, and a vari-

60.630-E1



Stormo

cap (variable capacitance diode) are connected

in series. The inductor provides adjustment of
the frequency to set the oscillator to the chan-

nel frequency. The varicap permits electrical
adjustment of the frequency. Compensation vol-
tage is generated by a resistor - thermistor net-
work and applied to the varicap. A resistor in
parallel with the crystal prevents oscillations with
the crystal removed from the circuit.

TRANSMITTER OSCILLATOR

In the transmitter the circuit is used with the

following additions. First, an inductor is placed

GENERAL DESCRIPTION

Storno

across the crystal to resonate Co thus minimizing
the audio distortion in the modulated output. Se-
cond, the audio voltage is superimposed on the
compensating bias voltage to give the required

deviation.

RECEIVER OSCILLATOR

In the receiver the oscillator circuit has a buffer
amplifier connected between the collector of the
oscillator transistor and the tuned circuit, to

provide the required power level.

SUPPLY VOLTAGE DISTRIBUTION SYSTEM

The battery voltage (A + BATT) enters the radio
via two pins of the rear system connector to the
interconnect board. Both inputs are connected to
reverse polarity protection diodes D901, D902.
The ground lead comes through the same connec-
tor and is connected to chassis ground through

a fusable printed wiring path which will open in
case of the ground wire being accidently connec-
ted to A +.

One battery input goes directly from the inter-
connect board via a feed-through capacitor and
a connector P201 to the transmitter PA stages.
The other input feeds through P903 to the main
board for two functions. One branch for the
audio amplifier passes through an RC-ripple filter
R638 - C618 and one of the ON/OFF switch sec-
tions U602, The other section of the ON/OFF
switch controls the VB + to the voltage regulator
S602 consisting of a monolitic regulator. The re-
gulator output is fixed at 8. 5V by means of a

factory adjusted resistor.

Regulated 8.5 V is switched to either the recei-
ver or the transmitter by the antenna relay.
The antenna relay is also supplied by the 8.5 V
regulated.

60.630-E1

The squelch circuit, the modulation processor
and parts of the IF amplifier U502 is supplied
directly from the continuous 8.5 V.

The receiver front-end, the receiver oscillator,
the 10. 7 MHz IF stages and the second oscillator
are supplied from 8.5V RX. The transmitter os-
cillator and the exciter are supplied from 8.5V TX.

In sets with 5-tone sequential option or Pilot
tone, the PTT (Push to talk) lead runs through
the option board to provide for correct tone key-

ing function.

WARNING

The transmitter PA transistors contain Beryllia
which is poisonous when absorbed by the human
body. Dissection, filing, or grinding of these

transistor may be hazardous.

60.630-E1
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The adjustment procedure for CQM5110 (next
chapter, 60.381-E2) also applies to CQM5110-RC2

with the following modifications in the receiver

adjustment.

CONNECTIONS

ADJUSTMENT PROCEDURE

CQM5110-2RC

Storno

Remove the wires (W10X) for the numbers of
receiver channels chosen to be in the high an-

tenna frequency group and connect (solder) the

wires (W10X) on the XS board for the rest of

the receiver channels, chosen to be in the low

antenna frequency group.

From UI5001 To XS5000
Check that all necessary straps are made on Channel 1: W101 H1 H101
XS5111/XS5112. See IU5001 diagrams D403.111 Channel 2: W102 H2 H102
and D403. 112. Channel 3: W103 H3 H103
Channel 4: W104 Hu H104
When the simplex/semi-duplex frequencies and Channel 5: W105 H5 H105
channel number assignation are known, modifi- Channel 6: W106 H6 H106
cation of the wiring W101-106 between XS511X
and IU5001 can be made.
R I Y P ——— e e e e e
[RF5110-2RC OR | | 1u 5001 | [XS5112/2 OR XS 533172 |
:RF533°'2R° | } —o++ 107 _| 54100 (8,5 CONT) |
I I
I | | D101 H1
| [ A WO oho1 (cnn) |
D10 H2 I
! I | WI02_ . ont02 (cHa) |
! . D10 H3 | w1o3
| s == —|—0H103 (CH3) |
I D104 B I ok >(5901)
! T hyagy |HO S WI04 _1_oH104 (CHA) l
| ( L404) W301 R102 (D10 H5 | wios | |
| | 10K ¢ i — = —-0OH105 (CH5) |
| D1O$1 HE ! 1
: S o+%198 1 oni6 (cHe) |
| R103 [ | |
: L 10K | | !
| | | . jg_lll“oe | OH1O7 |
I . | | |
L — L J L - ]
INTERFACE UNIT I1U5001
D403.111
60.631-E1 — Ji~ 60.631-E1
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OSCILLATORS AND MULTIPLIER

High frequency group
No connections between 1U5001 and XS5111/2.

The crystals are inserted.

Select the center channel frequency of the high
frequency group. Set potentiometer R102 on
IU5001 approximately to mid-position.

Proceed with the adjustment as in the rest of
the adjustment procedure for CQM5110

(from "Oscillators and frequency multipliers"),
adjusting only the coils corresponding to this

group.

Low frequency group
The connections between IU5001 and XS5111/2

have to be inserted.

The crystals are inserted.
Select the center frequency channel of low

group.

Connect the probe to the multimeter. Connect
the probe to TP401.

Adjust the coils L96x - L96y for maximum de-
flexion on the multimeter (adjust only the coils
corresponding to this group).

Adjust R102 on 1U5001 for max. reading on the

multimeter.
Connect the frequency counter to the probe.

Read the frequency. Adjust L96x - L96y for
specified frequency .

60.631-E1

ADJUSTMENT PROCEDURE

Storno

. . o
Requirement: Fnom 0.4 p.p.m. at 25°C.
(60 Hz at 150 MHz)

Adjust the RF generator to the new center fre-

quency.

SENSITIVITY

Check the 12 dB SINAD sensitivity on all channels
in the group.

*

Readjust R102 on IU5001 for highest SINAD

reading.

Requirement: Sensitivity <0,4 u V.

If sensitivity requirement is not fullfilled readjust
L4071 - 402 - 403 - 404 - 405 for maximum sensiti-
vity. Refer to the adjustment procedure of CQM5110.
Check sensitivity on high frequency channel group.
Repeat adjustment of the front end until sensiti-

vity requirement is fullfilled for both high and

low channel groups.

60.631-E1
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TECHNICAL SPECIFICATIONS

Guaranteed performance specifications unless

otherwise noted.

Freguency Range
146 - 174 MHz

Channel Separation
CQM5112: 30/25 kHz
CQM5113: 20 kHz

CQM5114: 12.5 kHz

Maximum Frequency Deviation

CQM5112: £5 kHz
CQM5113: 4 kHz
CQM5114: +2.5 kHz

Modulation Frequency Range
CQM5112: 300 - 3000 Hz
CQM5113: 300 - 3000 Hz
CQM5114: 300 - 2550 Hz

Maximum RF Bandwidth
RX: 1.5 MHz
TX: 2.5 MHz

Sensitivity
12 dB SINAD (EIA), %e.m.f,
0,4 uV (0,3 uVv)

60% Afmax; fm =1 kHz

od

20 dB SINAD (CEPT) e.m.f.
CQM5112: 0.75 uV (0.55 uV)

60.500-E3

CQM5110 S12

Typical values are given in brackets.

GENERAL

Antenna Impedance
50 ohm

Maximum Number of Channels
12

Supply Voltage
Minimum : 10.8 V

Nominal : 13.2 V
Maximum : 16.6 V

Negative potential to chassis

Temperature Range
-30°C to +60°C

Dimensions
BxD x H: 180 x 90 x 60 mm

Weight
1.8 Kg

RECEIVER

CQM5113: 0.75 uV (0.55 uV)
CQM5114: 1.0 uV (0.75 uV)

60% Afmax; fmod =1 kHz.

Measured with psophometric filter.

Stormo
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Crystal Frequency Range
43 - 53 MHz

Receiver VCO Frequency Range
135 - 163 MHz

Frequency Stability

Conforms with governments regulations

Modulation Acceptance Bandwidth (EIA)

TECHNICAL SPECIFICATION

CQM5112: 27 kHz (7.5 kHz)

Adjacent Channel Selectivity
EIA
CQMs5112:
FTZ
CQM5113:
CEPT
CQM5112:
CQM5114:

75 dB (87 dB)

70 dB (87 dB)

75 dB (87 dB)
65 dB (85 dB)

Spurious Rejection EIA
80 dB

Intermodulation Attennuation
EIA

CQM5112: 70 dB (72 dB)
CEPT
CQM5112:
CQM5113:
CQM5114:
FTZ
CQM5113:

70 dB (75 dB)
70 dB (75 dB)
70 dB (73 dB)

70 dB (72 dB)

Blocking
90 dB/uV (104 dB/uV)

Radiation
Conducted: max 0.8 nW
Radiated: max. 0.8 nW

AF Load Impedance (Loudspeaker)
4 ohm

60.500-E2

AF Power Output
3 W

AF Distortion
5% (1.5%)
60% Afmax., 1 kHz, 1 W, RF 1 mW

Modulation Response

CQM5112

300 - 3000 Hz

+1/-3 dB (+0.5/-2 dB)

relative to 1000 Hz, 6 dB/octave

CQM5113

400 - 2700 Hz

+1/-1.5 dB (+0.5/-1 dB)

300 - 400 Hz

2700 - 3000 Hz

+1.5/-3 dB (+0.5/3 dB)
relative to 1000 Hz, 6 dB/octave

CQM5114

300 - 2550 Hz

+1/-3 dB (+0.5/-2 dB)

Relative to 1000 Hz, -6 dB/octave

Hum and Noise (EIA)
Squelched: 80 dB (better than 85 dB)

Unsquelched: 55 dB (57 dB)

Recovery Time
250 ms (200 ms)

Attack Time (EIA)
150 ms (110 ms)

Squelch Closing Time (EIA)
150 ms (50 ms)

Current Consumption

Squelched: 350 mA (330 mA)

Receive; AF 2 W: 750 mA (730 mA)
(without tone equipment, 13.2 V supply)

Stormo
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RF Power Output
CQM5110-6/10 W: 6/10 W
CQM5110 25 W: 25 W

RL =50 ohm

Crystal Frequency Range
47 - 56 MHz

Crystal Frequency Multiplication

x3

Transmitter VCO Frequency Range
146 - 174 MHz

Frequency Stability

Conforms with government regulations

Undersired Radiation

max. 0.2 uW

Sideband Noise Power (CEPT)
Better than 70 dB

AF Input Impedance
560 ohm

Modulation Sensitivity
90 mV *3 dB
(60% Af max, 1 kHz)

60.500-E2

TECHNICAL SPECIFICATION

TRANSMITTER

Modulation Response

CQM5112
300 - 3000 Hz

+1/-3 dB (+0.5/-2 dB)
relative to 1000 Hz, 6 dB/octave

CQM5113
400 - 2700Hz

+1/-1.5 dB (+0.5/-2 dB)

300 - 400 Hz
2700 - 3000 Hz

+1.5/-3 dB (+0.5/-2 dB)
relative to 1000 Hz, 6 dB/octave

CQM5114
300 - 2550 Hz

+1/3 dB (+0.5/-2 dB)
relative to 1000 Hz, 6 dB/octave

Modulation Distortion

fm = 1000 Hz: max. 3%

60% Af max.

fm = 300 Hz: max. 5%

5.5% Af max.

measured with 750 us de-emphasis

FM Hum and Noise (CEPT)

55 dB (57 dB)

(measured with 750 us de-emphasis

and psophometric filter).

Current Consumption

CQM5110 -6/10 W: less than 3/3.5 A (2.5/3 A)

CQM5110 -25 W:

less than 5.9 A (5 A)

60.500-E2
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GENERAL DESCRIPTION

CQM5110 S12

The Stornophone 5000 is a mobile radiotele-

phone unit with self-contained controls and

loudspeaker.

A comparison of the various models is pre-
sented in the table below.

Although compact in size, it contains a trans-

mitter/receiver, optional 5-tone sequential

encoder/decoder or Channel Guard, and up

to 12 transmit and receive channels.

Type CQM5112 CQM5113 CQM5114
SPEC 6/10 | 25 6/10 | 25 6/10] 25
Frequency Range MHz 146 - 174 146 - 174 146 - 174
RF Power w 6/10 | 25 6/10| 25 6/10| 25
Channel Spacing kHz 30/25 20 12,5
Max. Number
of Channels 12 12 12
ACCESSORIES
STANDARD ACCESSORIES MC5001 Fist microphone with retractables
piral cable for mobile installation.
Mounting frame HS5001 Retainer for MC5001
Power cable HS5002 Retainer, with switches, for MC5001
Fist microphone with retainer or MC5002 Cylindrical handmicrophone with
Fixed - mount microphone build-in amplifier and press-to talk
External loudspeaker switch. Fitted with a coiled cord
External switches terminated into a connector which
LS701 Loudspeaker enclosed in a plastic fits into the microphone retainer.
housing, complete with cable. HS5003 Retainer for MC5002, without hook
MC702b Dynamic fist microphone with adjust- switch.
able output level. HS5004 Retainer for MC5002, with hook switch.
JB701a Junction box for MC702b. Consists MKS5001 Installation kit containing connectors,
of a plastic housing provided with power cable, fuses and fuseholders.
cable for soldering assembly. Junction MN703 Desk stand for fixed installations.
box is to mounted behind the first MN704 Mounting bracket for the radio cabinet.
microphone retainer. MN5001 Mounting frame for mobile installa-
MC703a Desk microphone with PTT (Push -to tions allowing the radio to be fixed
- Talk) switch for fixed installations. in 36 positions. Includes a base plate
MC704 Microphone with chockabsorbing moun - with locking screw.
ting bracket for mobile installation. MN5002 Mounting cassette for the radio
MK704 Mounting kit consisting of 2 flexible : cabinet (see mechanical layout).
tubes, used for mounting the MC704 MT5001 Microphone with retainer. The retai-

60.501-E2

in close-talk position.

ner contains a microswitch which is

60. 501-E2
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used to switch off the internal loud-

GENERAL DESCRIPTION

speaker, when the microphone is lifted.

SuU701 Transmitter keying switch for
mounting on the steering coloum.
SU702 Transmitter keying switch for
mounting on the dashboard.
SuU704 Switch circuit for autoradio mounting.
SUs003 External alarm with timer (Horn Alarm).

Storno

POWER SUPPLY UNITS:

Equipment SUPPLY VOLTAGE

220V AC +24V DC
CQM5000, max. 5 W PS703 PS704
CQM5000, max. 20 W PS5001 PS702

MECHANICAL AND ELECTRICAL DESCRIPTION

The internal construction of CQM5000 is on an
H-frame chassis with a shelf separating the re-
ceiver/transmitter (RF) printed circuit board
and the various option printed boards. Front
panel controls are an integral part of the

printed board assemblies.

The chassis is a die cast aluminium frame com-
prising the left and right sides, the back,

and a shelf located midway between the top
and bottom. The chassis front is open and
looks like an "H" viewed from the front.

Interconnection to the package exterior and
to internal options are made via the Frequen-

cy Synthesizer Board located on the option
side of the H-frame. A test connector is also

located on the synthesizer board and is acces-

sible from the rear of the radio.

The moulded plastic front is directly attached
to the chassis and has the speaker mounted
to it. A separate moulded speaker grill and

aluminum nameplate are attached to the front.

The top and bottom covers slides under the
edge of the front and are then secured by

screws at the rear.

The tone signalling encoder/decoder board
(TQ), the Frequency Synthesizer Board (FS),
and the Frequency Control (FC) mount in the
top section of the chassis. Their switches

and push buttons mount directly to the boards
and protrude through the front.

Thin casted shields with adjustment holes are
placed over the transmitter and receiver os-
cillators and parts of the transmitter in order

to reduce spurious radiation.

RECEIVER DESCRIPTION

The receiver circuitry is placed on the main
board and can be divided into:

Receiver front end

1st IF section with first and second oscillator

455 kHz 2nd IF portion with demodulator.
(refer to functional block diagram)

FRONT-END

The receiver front-end consists of a dual-re-
sonator input filter, a transistor RF amplifier,
Qu01, a triple-resonator intermediate filter
and a FET mixer, Q402. The drain of the FET
is terminated in the first IF resonant circuit
which adapts the output impedance to the cry-

60.501-E2

stal filter. The front-end, antenna relay, first
mixer and part of the transmitter PA inter-
connections are designed in micro-stripline tech-
niques on the mainboard.

1st IF

The first IF frequency is 10.7 MHz. The out-
put from the crystal filter is fed to a dual-

gate MOSFET amplifier, Q501, the output sig-
nal of which is fed to the second mixer, U501,

a single balanced, self-oscillating, active mixer.
Out of the second mixer comes the 455 kHz

IF signal. Two diodes, D501-502, limit the

output from the mixer.

60.501-E2
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DSO1 osoi
RS25 1503 R514
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R508) 455 kHz
1 14 (3 8 7
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INPUT
10,7 MHz
13
+
_— Us01
OSCILLATOR - MIXER
IF AMPLIFIER
R | |/

o k| )

I \5

DVSOi

T €08 RST

FIG. 1. SECOND OSCILLATOR , IF MIXER , AND IF AMPLIFIER
455 kHz IF/DEMODULATOR final 455 kHz amplification and limiting is per-
formed by an integrated circuit , U502, which

The selectivity of the 455 kHz IF amplifier is also contains the guadrature FM detector and
formed by a ceramic filter fed from a 455 kHz the AF amplifier/output emitter follower for
amplifier/impedance transforming stage. The the audio line signal.

IF AMPL. - DETECTOR - AF PRE - AMPL. .
T +

IF INPUT 5 38 | >> '\I D 15 VOL / SQ HI
455 kHz 5 N st

RS23

33K

U502 oV
9 CB <>n 4(‘7
C516

RS52) [}—
AUDIO LEVEL ADJ.

275 mV

777

FIG. 2. IF AMPLIFIER , DETECTOR , AND AF PREAMPLIFIER

60.501-E1 A 60.501-E1



Storno

SQUELCH AND AUDIO CIRCUITS

The audio line signal (Vol/Sq - HI) is fed to

a selective amplifier stage, where noise (fre-
quencies around 8 kHz) is extracted from

the audio signal. Via the squelch potentiome-
ter R607, this signal reaches an expander
stage which improves the level discrimination
charateristics of the circuit. A passive volta-
yge doubler circuit (D603-D604) with high sour-
ce impedance performs the action of an average
value rectifier. A Schmitt Trigger gives the
necessary hysteresis and a well-defined out-
put from the following buffer stage, Q605.

In the squelched condition and during trans-
missions this output is +1.5 V and mutes the
audio power amplifier. The transmit indicater
I1s part of the muting function.

A push button switch, S601, cancels the
squelch function, when depressed, by groun-
ding the base of Q601.

AUDIO

In sets with Pilot tone option (CG), the audio
line signal is fed to the Pilot tone board for
filtering and back to the main board. In sets

GENERAL DESCRIPTION

without CG this path is bypassed and the
audio line signal is fed directly to the passive
deemphasis network R629-C608 followed by
the volume control. The volume control poten-
tiometer R630 is mounted directly on the RF
board and protrude through the front panel.
The audio output amplifier U601 is a monoli-
thic IC package capable of driving the loud-
speaker at the desired power level. The out-
put amplifier can be muted with a DC signal
from the audio mute gate, which combines
different logic signals to deside whether the
amplifier should be active or not. These in-
puts are:

Regulated TX Voltage

Squelch cancel

Squelch signal

In sets equipped with Pilot tone and/or 5-tone
sequential option, an RX mute function is
routed from the option board to make the ex-
tra mute conditions possible. The value of
C610 in the feed back loop is chosen as the
best compromise between battery ripple rejec-
tion and receiver squelch attack time.

The pilot lamp in the channel knob is sup-
plied from A+, but controlled by the regula-
ted 8.5 V via transistor Q968.

TRANSMITTER

The transmitter consists of a modulation pro-
cessor, an exciter, and a power amplifier,
all assembled on the main board along with

the receiver.

The exciter contains, an audio processor, all
frequency multiplier functions, and includes
those stages operating at low enough power
levels to avoid heat sinks. The exciter output
is at the carrier frequency when applied to
the power amplifier. The power amplifier
poosts the signal to the proper level, and in-
cludes a low pass filter for suppressing har-

monics and a circuitry which permits adjust-

61.501-E1

ment of the operating power level. The PA
low pass filter connects to the antenna relay

via a stripline on the board.

MODULATION PROCESSOR

The signal from the microphone load R901 on
the FS board is applied to amplifier U101b.

The transmitter audio frequency response is
shaped by the feedback network R104-R103-
C104.

The modulation limiting is obtained in the feed-

60.501-E1
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back network formed by D101, D102, R105,
R106 and R107. The maximum permissible fre-
quency deviation is set by a DEV.MAX. po-
tentiometer on the RF board.

Amplifier UT01A is operated as an active low-
pass splatter filter feeding the modulating
input of the VCO on the Frequency Synthe-

sizer board.

EXCITER

The exciter takes the synthesized signal, fil-
ters it to reduce spurious signals and ampli-
fies it. Four amplifier stages (Q201-2-

3-4) and four filters (L204-5-8-9) are used

in a narrow band design which limits the max-
imum frequency spread of the transmitter.
The exciter has three test points (TP201-2-3)

for measurements and alignment.

POWER AMPLIFIER

The PA is constructed on the main board and
employs two broadband untuned amplifier sta-
ges-Q205, Q206. Two amplifier configurations
are available providing options of power le-
vels of 10 watts or 25 watts. A power con-
trol circuit is included to sense the output

RF level and keep it constant with variations
in temperature and supply voltage. This cir-
cuit also limits the peak power to less than
maximum, as specified by the authorities,
while still maintaining the output as near ma-
ximum as possible. The output power level
can be set with a potentiometer, R215, over
at least a 3: 1 range. The transmitter delivers
rated power into a 50-ohm load. A load SWR
of 1.4: 1 will result in more than 90% of the
power being radiated. The transmitter will
operate into a load with up to 3: 1 SWR.

The power adjustment is achieved by control-
ling the supply voltage of power amplifier
Q205 via transistor Q207. This series transi-
stor is biased by a voltage generated by the
feedback network C255, D201, Q201, Q209,
Q208.

60.501-E2

GENERAL DESCRIPTION

FREQUENCY SYNTHESIZER

The frequency synthesizer provides up to 12
Channels and is built on a printed wiring
board which mounts in the top section of the
radioset. There are two versions of the board,
a single channel board, FS5111, and a multi-
channel board, FS5112.

The frequency of the single channel board is
set by putting a binary code directly on the
programmable divider input while the multi-
channel board uses a channel selector and a
Frequency Control unit, FC5001. The channel
selector is mounted directly on the synthe-
sizer board and protrudes through the front
panel.

The Frequency Control unit FC5001 fits into

a shield which is placed over the main sec-
tion of the synthesizer board.

The Frequency Synthesizer board also car-
ries all interconnections between the tone mo-
dules and the RF module, and it has two con-
nectors at the rear for accessories and the

power supply cable.

SUPPLY VOLTAGE DISTRIBUTION SYSTEM

The battery voltage (A + BATT) enters the
radio via two pins of the rear system con-
nector to the synthesizer board. Both in-
puts are connected to reverse polarity pro-
tection diodes D741, D742. The ground lead
comes through the same connector and is con-
nected to chassis ground through a fusable
printed wiring path which will open in case
of the ground wire being accidently connect-
ed to A +.

One battery input goes directly from the syn-
thesizer board via a feed-through capacitor
and a connector P907 to the transmitter PA
stages. The other input feeds through P903 -
J903 to the main board for two functions. One
branch for the audio amplifier passes through
an RC-ripple filter R638 - C618 and one of
the ON/OFF switch sections S602. The other
section of the ON/OFF switch controls the

60.501-E2
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VB + to the voltage regulator U602 consisting
of a monolitic regulator. The regulator output
is fixed at 8.5 V by means of a factory adjus-

ted resistor.

Regulated 8.5 V is switched to either the re-
ceiver or the transmitter by the antenna relay.
The antenna relay is also supplied by the

8.5 V regulated.

The squelch circuit, the modulation processor,
parts of the IF amplifier U502, and the Fre-
quency Synthesizer are supplied directly from
the continuous 8.5 V.

The receiver front-end, the 10.7 MHz IF sta-

» ges and the second oscillator are supplied

60.501-E1

GENERAL DESCRIPTION

from 8.5 V RX. The transmitter exciter is
supplied from 8.5 V TX,

In sets with 5-tone sequential option or Pilot
tone, the PTT (Push to talk) lead runs through
the option board to provide for correct tone

keying function.

WARNING

The transmitter PA transistors contain Beryl-
lia which is poisonous when absorbed by the
human body. Dissection, filing, or grinding

of these transistor may be hazardous.

60.501-E1
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GENERAL DESCRIPTION
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CHANNEL PROGRAMMING INSTRUCTIONS

CQM5110 S12

Programming of the PROM which contains the
data for the channel frequencies will normally
be part of the factory process, but it may al-

so be field programmed.

The PROM programming unit must be approv-
ed by the PROM manufacturer, as for example
(DATA 1I/O SYSTEM 17 or 19).

The programmer consists of the following items:

Programmer (DATA 1/0 SYSTEM 19)
Programming Pak, interchangeable
Socket adaptor

or universal programming pack.
DATA 1/0 UNIPAK (adaptable for more
than 200 types of

PROM devices).

To program a PROM the channel frequencies
for all allocated channels and the channel
spacing must be known.

It is recommended to complete a worksheet
when calculating the prom data.

It is also possible to use a computer to cal-
culate the prom data and Storno will be able
to supply software programs for certain types

of computers.

Operating instructions for the Programmer is

supplied by the vendor.

WORKSHEET

For each PROM to be programmed a worksheet
should be completed to calculate the input da-

ta for each channel.

60.507-E1

The procedure for completing the worksheet

is:

10.

11.

"
. Convert all VDEC

Complete list of receiver channel fre-
quencies. (A).

Complete list of transmitter channel
frequencies. (B).

Find highest (H) and lowest (L) re-
ceiving frequencies.

Find highest (H) and lowest (L) trans-
mitting frequencies.

Select receiver mixer crystal frequen-
cy (C) from table 1. The highest and
lowest receiver frequencies must be
within the selected band.

Select transmitter mixer crystal fre-
quency (D) from table 2. The highest
and lowest transmitter frequencies
must be within the selected band.

Note channel spacing and Reference
frequency (F). See worksheet.

Use receiver formula to calculate “VDEC"
(divisor) for all receiver channels.
Use transmitter formula to calculate
"VDEC" (divisor) for all transmitter
channels.

Check "VDEC“ for all channels to be
between 256 and 511.

Use receiver crystal frequency and

VpEC
cies, table 3.

to check for selfquieting frequen-

In case of selfquieting select appro-
priate alternative and possibly recal-
culate "V".

" numbers to hexade-

cimal code. Refer to tabel 4.

. Assign the hexadecimal codes to the

corresponding channels and the PROM

adresses.

60.507-E1
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CHANNEL PROGRAMMING INSTRUCTION

After completing the worksheet the

next steps are:

1. Enter correct Prom addresses and

corresponding data (V

HEX

) on the

Programmer (DATA 1/0), refer to

Programmer Operating Instructions.

2. Insert the channel knob stop (if need-

ed) if less than 9 channels, refer to

fig. 1.

3. In case of more than 8, but less than
12 channels are used, transmission on
unauthorized channels must be avoided.
This is done by burning the unused
channel locations in the PROM with
the highest channel HEX CODE.

CHANNEL STOP

LOWEST INSERT HIGHEST INSERT
CH. PIN BETWEEN CH. PIN BETWEEN
1 10 and 11 1 3and 4
2 11 and 12 2 4 and 5
3 12 and 1 3 5and 6
4 1 and 2 4 6 and 7
5 2 and 3 5 7 and 8
6 3 and 4 6 8 and 9
7 4 and 5 7 9 and 10
8 5and 6 8 10 and 11
9 6 and 7 9 11 and 12
10 7 and 8 10 12 and 1
11 8 and 9 11 1 and 2
12 9 and 10 12 2 and 3
Note: If 8 channels are used insert only one PIN.

If more than 8 channels are used stop is not possible and no

PINs are inserted.

Fig. 1. SETTING OF CHANNEL KNOB STOP.

60.507-E1
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RECOMMENDED CRYSTAL FREQUENCIES

Stormo

CQM5110
CQM5112 - CQM5114 CQM5113
FREQUENCY RANGE | FREQUENCY RANGE RX CRYSTAL
145.2 - 148.3875 43.766666
146.2 - 149.3875 145.56 - 148.11 4.1
147.2 - 150.3875 146.56 - 149.11 44433333
148.2 - 151.3875 147.56 - 150.11 44766666
149.2 - 152.3875 148.56 - 151.11 45.1
150.2 - 153.3875 149.56 - 152.11 45.433333
151.2 - 154.3875 150.56 - 153.11 45.766666
152.2 - 155.3875 151.56 - 154.11 46.1
153.2 - 156.3875 152.56 - 155.11 46.433333
154.2 - 157.3875 153.56 - 156.11 46.766666
155.2 - 158.3875 154.56 - 157.11 47.1
156.2 - 159.3875 155.56 - 158.11 47.433333
157.2 - 160.3875 156.56 - 159.11 47.766666
158.2 - 161.3875 157.56 - 160.11 48.1
159.2 - 162.3875 158.56 — 161.11 48.433333
160.2 - 163.3875 159.56 - 162.11 48.766666
161.2 ~ 164.3875 160.56 - 163.11 49.1
162.2 - 165.3875 161.56 — 164.11 49.433333
163.2 - 166.3875 162.56 - 165.11 49.766666
164.2 - 167.3875 163.56 - 166.11 50.1
165.2 - 168.3875 164.56 - 167.11 50.433333
166.2 - 169.3875 165.56 — 168.11 50.766666
167.2 - 170.3875 166,55 ~ 16817 51.1
168.2 - 171.3875 167.56 - 170.11 51.433333
169.2 - 172.3875 168.56 - 171.11 51.766666
170.2 - 173.3875 169.56 - 172.11 52.1
171.2 - 174.3875 170.56 - 173.11 52.433333
172.2 - 175.3875 171.56 - 174.11 52.766666
173.2 - 176.3875 172.56 = 175.11 53.1
173.56 - 176.11 53.433333

TABLE 1. RECEIVER MIXER CRYSTAL FREQUENCY

60.507-E1
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stom CHANNEL PROGRAMMING INSTRUCTION
RECOMMENDED CRYSTAL FREQUENCIES
CQM5110

CQM5112 - CQM5114 CQM5113

FREQUENCY RANGE | FREQUENCY RANGE TX CRYSTAL
145.5 ~ 148.6875 144.86 — 147.41 47.433333
146.5 - 149.6875 145.86 - 14841 47.766666
147.5 - 150.6875 146.86 - 149.41 48. 1
148.5 — 151.6875 147.86 - 150.41 48.433333
149.5 - 152.6875 148.86 - 151.41 48.766666
150.5 - 153.6875 149.86 - 152.41 49.1
151.5 - 154.6875 150.86 - 153.41 49.433333
152.5 - 155.6875 151.86 - 154.41 49.766666
153.5 - 156.6875 152.86 - 155.41 50.1
154.5 - 157.6875 153.86 - 156.41 50.433333
155.5 - 158.6875 154.86 — 157.41 50.766666
156.5 - 159.6875 155.86 — 158.41 51.1
157.5 - 160.6875 156.86 ~ 159.41 51.433333
158.5 - 161.6875 157.86 - 160.41 51.766666
159.5 - 162.6875 158.86 - 161.41 52.1
160.5 - 163.6875 159.86 - 162.41 52.433333
161.5 - 164.6875 160.86 - 163.41 52.766666
162.5 - 165.6875 161.86 ~ 164.41 53,1
163.5 - 166.6875 162.86 - 165.41 53.433333
164.5 - 167.6875 163.86 - 166.41 53.766666
165.5 - 168.6875 164.86 - 167.41 54. 1
166.5 - 169.6875 165.86 - 168.41 54.433333
167.5 ~ 170.6875 166.86 - 169.41 54.766666
168.5 - 171.6875 167.86 - 170.41 55.1
169.5 - 172.6875 168.86 ~ 171.41 55.433333
170.5 - 173.6875 169.86 - 172.41 55.766666
171.5 - 174.6875 170.86 - 173.41 56.1
172.5 - 175.6875 171.86 - 174.41 56.433333
173.5 - 176.6875 172.86 - 175.41 56.766666
174.5 - 177.6875 173.86 ~ 176.41 57.1
175.5 - 178.6875 174.86 - 177.41 57.433333
176.5 - 179.6875 175.86 - 178.41 57.766666

TABLE 2. TRANSMITTER MIXER CRYSTAL FREQUENCY

60. 507-E1
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Stomo CHANNEL PROGRAMMING INSTRUCTION
SELFQUIETING FREQUENCIES
CQM5112, CQM5114
RECEIVER CRYSTAL v USE
FREQUENCY, MHz DEC ALTERNATIVE"

43.766666 428 1
44,1 336 4
4y, 1 428 1
44,433333 256 y
44,433333 428 1
44.766666 428 1
45,1 428 1
45.433333 428 1
45.766666 428 1
45.766666 454 2
46.1 374 2
46.433333 294 2
46.766666 428 1
47.1 428 1
47.433333 428 1
47.766666 128 1
48.1 428 1
48, 433333 428 1
48.766666 428 1
49,1 428 1
49.1 472 2
49.1 47y 2
49,433333 393 2
49.433333 394 2
49.433333 428 1
49.766666 313 2
49.76666 314 )
49,766666 428 1
50.1 428 1
50. 1 432 4

TABLE 3A. SELFQUIETING FREQUENCIES
Continued on table 3B

60.507-E1

+
refer to worksheet
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Storno CHANNEL PROGRAMMING INSTRUCTION

SELFQUIETING FREQUENCIES

CQM5112, CQM5114

Siorno

RECEIVER CRYSTAL Vv USE
FREQUENCY, MHz DEC ALTERNATIVE"
50.433333 428 1
50.766666 272 3
50.766666 428 1
51.1 428 1
51.433333 428 1
51.766666 320 y
51.766666 428 1
52.1 341 u
52.1 428 1
52.433333 428 1
52.766666 304 y

TABLE 3B. SELFQUIETING FREQUENCIES

+refer to worksheet

SELFQUIETING FREQUENCIES

CQM5113
RECEIVER CRYSTAL Vv USE
FREQUENCY, MHz DEC ALTERNATIVE"

44,1 311 4
46.1 467 2
46.433333 367 2
46.766666 260 y
46.766666 267 2
19.433333 492 2
49.766666 392 2
50.1 292 2
50.433333 290 Avoid this frequency
53.1 390 4

TABLE 3C. SELFQUIETING FREQUENCIES

60.507-E1
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+refer to worksheet
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CHANNEL PROGRAMMING INSTRUCTION
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HEX CODE CONVERSION TABLE
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CHANNEL PROGRAMMING INSTRUCTION

PROGRAMMING WORKSHEET

FOR CQM5110 S12
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Storno

CHANNEL PROGRAMMING INSTRUCTIONS

CQM5110SxxS99

Programming of the PROM which contains the
Personality data with normally be part of the

factory process, but it may also be field pro-
grammed.

The PROM programming unit must be approv-
ed by the PROM manufacturer, as for example
(DATA 1/O SYSTEM 17 or 19).

The programmer consists of the following items:

Programmer (DATA 1/0 SYSTEM 19)
Programming Pak, interchangeable
Socket adaptor

or universal programming pack.
DATA 1/0 UNIPAK (adaptable for more
than 200 types of

PROM devices).

To program a PROM the channel frequencies
for all allocated channels and the channel
spacing must be known.

It is recommended to complete a worksheet
when calculating the prom data.

It is also possible to use a computer to cal-
culate the prom data and Storno will be able
to supply software programs for certain types

of computers.

Operating instructions for the Programmer is
supplied by the vendor,

WORKSHEET

For each PROM to be programmed a worksheet
should be completed to calculate the input da-

ta for each channel.

The procedure' for completing the worksheet
is:
1. Complete list of receiver channel fre-

quencies. (A).

60.570-E1

10.

115

124

Complete list of transmitter channel
frequencies. (B).

Find highest (H) and lowest (L) re-
ceiving frequencies.

Find highest (H) and lowest (L) trans-
mitting frequencies.

Select receiver mixer crystal frequen-
cy (C) from table 1. The highest and
lowest receiver frequencies must be
within the selected band.

Select transmitter mixer crystal fre-
quency (D) from table 2. The highest
and lowest transmitter frequencies
must be within the selected band.

Note channel spacing and Reference
frequency (F). See worksheet.

Use receiver formula to calculate "VDEC
(divisor) for all receiver channels.
Use transmitter formula to calculate
"VDEC" (divisor) for all transmitter
channels.

Check "VDEC" for all channels to be
between 256 and 511,

Use receiver crystal frequency and
VDEC to check for selfquieting frequen-
cies, table 3,

In case of selfquieting select appro-
priate alternative and possibly recal-
culate "V",

. Convert all "VDEC" numbers to hexade-

cimal code. Refer to tabel 4.

. Assign the hexadecimal codes to the

corresponding channels and the PROM

adresses.

After completing the worksheet the
next steps are:
Enter correct Prom addresses and

corresponding data (VHEX) on the

" Programmer (DATA 1/0), refer to

Programmer Operating Instructions.

60.570-
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RECOMMENDED CRYSTAL FREQUENCIES

CHANNEL PROGRAMMING INSTRUCTIONS

Stormo

CQM5110SxxS99
CQM5112 - CQM5114 CQM5113
FREQUENCY RANGE | FREQUENCY RANGE RA% LRYSTAL
145.2 - 148.3875 43.766666
146.2 - 149.3875 145.56 - 148.11 4.1
147.2 - 150.3875 146.56 - 149.11 44433333
148.2 151.3875 147.56 150.11 LYy ,.766666
149.2 - 152.3875 148.56 - 151.11 45.1
150.2 - 153.3875 149.56 - 152.11 45.433333
151.2 - 154.3875 150,56 - 153.11 45.766666
152.2 155.3875 151.56 154.11 46.1
153.2 - 156.3875 152.56 - 155.11 46.433333
154.2 - 157.3875 153.56 - 156.11 46.766666
155.2 - 158.3875 154.56 - 157.11 47.1
156.2 - 159.3875 155.56 - 158.11 47.433333
157.2 - 160.3875 156.56 - 159.11 47.766666
158.2 - 161.3875 157.56 - 160.11 48.1
159.2 - 162.3875 158.56 ~ 161.11 48.433333
160.2 - 163.3875 159.56 - 162.11 48.766666
161.2 - 164.3875 160.56 - 163.11 49.1
162.2 - 165.3875 161.56 - 164.11 49.433333
163.2 - 166.3875 162.56 - 165.11 49.766666
164.2 - 167.3875 163.56 - 166.11 50.1
165.2 - 168.3875 164.56 - 167.11 50.433333
166.2 - 169.3875 165.56 - 168.11 50.766666
167.2 - 170.3875 166.56 - 169.11 51.1
168.2 - 171.3875 167.56 - 170.11 51.433333
169.2 - 172.3875 168.56 - 171.11 51.766666
170.2 - 173.3875 169.56 - 172.11 52.1
171.2 - 174.3875 170.56 - 173.11 52.433333
172.2 - 175.3875 171.56 - 174.11 52.766666
173.2 - 176.3875 172.56 - 175.11 53.1
173.56 - 176.11 53.433333

TABLE 1. RECEIVER MIXER CRYSTAL FREQUENCY

60.570-E1
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CHANNEL PROGRAMMING INSTRUCTIONS

RECOMMENDED CRYSTAL FREQUENCIES

Storne

CQM5110SxxS99

CQM5112 - CQM5114 CQM5113

FREQUENCY RANGE | FREQUENCY RANGE T% GRYSTAL
145.5 - 148.6875 144,86 - 147.41 47.433333
146.5 - 149.6875 145.86 — 148.41 47.766666
147.5 - 150.6875 146.86 - 149,41 ng.1
148.5 - 151.6875 147.86 - 150.41 48.433333
149.5 - 152.6875 148.86 - 151.41 48.766666
150.5 - 153.6875 149.86 - 152.41 49.1
151.5 — 154.6875 150.86 ~ 153.41 49.433333
152.5 - 155.6875 151.86 - 154.41 49.766666
153.5 - 156.6875 152.86 - 155.41 50.1
154.5 - 157.6875 153.86 - 156.41 50.433333
155.5 - 158.6875 154.86 - 157.41 50.766666
156.5 ~ 159.6875 155.86 - 158.41 51,1
157.5 - 160.6875 156.86 - 15941 51.433333
158.5 - 161.6875 157.86 - 160.41 51.766666
159.5 - 162.6875 158.86 ~ 161.041 52.1
160.5 - 163.6875 159.86 - 162.41 52.433333
161.5 - 164.6875 160.86 - 163,041 52.766666
162.5 - 165.6875 161.86 - 164.41 53.1
163.5 - 166.6875 162.86 - 165.41 53.433333
164.5 - 167.6875 163.86 - 166.41 53.766666
165.5 - 168.6875 164.86 - 167,41 54, 1
166.5 - 169.6875 165.86 - 168.41 54433333
167.5 - 170.6875 166.86 - 169.41 54.766666
168.5 - 171.6875 167.86 - 170.041 55.1
169.5 - 172.6875 168.86 ~ 171.41 55.433333
170.5 - 173.6875 169.86 - 172.41 55, 766666
171.5 - 174.6875 170.86 - 173.41 56. 1
172.5 - 175.6875 171.86 - 174.41 56.433333
173.5 - 176.6875 172.86 - 175.41 56.766666
174.5 - 177.6875 173.86 - 176.41 57.1
175.5 - 178.6875 174.86 - 177.41 57.433333
176.5 - 179.6875 175.86 — 178.41 57.766666

TABLE 2. TRANSMITTER MIXER CRYSTAL FREQUENCY

60.570-E1
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Storllo CHANNEL PROGRAMMING INSTRUCTIONS
SELFQUIETING FREQUENCIES
CQM51125xxS99, CQM5114SxxS99

RECEIVER CRYSTAL v USE
FREQUENCY, MHz DEC ALTERNATIVE"
43.766666 428 1
Ly .1 336 4
un .1 428 1
4y, 6433333 256 4
Ly4,433333 428 1
L4.766666 428 1
45.1 428 1
45,433333 428 1
45.766666 428 1
45.766666 454 2
46.1 374 2
46.433333 294 2
46.766666 428 1
47 .1 428 1
47.433333 428 1
47.766666 428 1
48.1 428 1
48.433333 428 1
48.766666 428 1
49,1 428 1
49.1 472 2
49.1 u7y4 2
49.433333 393 2
49,.433333 394 2
49.433333 428 1
49.766666 313 2
49.76666 314 2
49,.766666 428 1
50.1 428 1
50.1 432 4

TABLE 3A. SELFQUIETING FREQUENCIES
Continued on table 3B

60.570-E1

+refer to worksheet
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Stomo CHANNEL PROGRAMMING INSTRUCTIONS
SELFQUIETING FREQUENCIES
CQM5112SxxS99, CQM5114SxxS99
RECEIVER CRYSTAL v USE
FREQUENCY, MHz DEC ALTERNATIVE"
50.433333 428 1
50.766666 272 3
50.766666 428 1
51.1 428 1
51.433333 - 428 1
51.766666 320 4
51.766666 428 1
52.1 344 I
52.1 428 1
52.433333 428 1
52.766666 304 I

TABLE 3B. SELFQUIETING FREQUENCIES

+
refer to worksheet

SELFQUIETING FREQUENCIES

CQM51135SxxS99
RECEIVER CRYSTAL \Y USE
FREQUENCY, MHz DEC ALTERNATIVE"
44.1 311 4
46.1 467 2
46.433333 367 2
46.766666 260 it
46.766666 267 2
49,433333 492 2
49.766666 392 2
50.1 292 2
50.433333 290 Avoid this frequency
53:1 390 4

TABLE 3C. SELFQUIETING FREQUENCIES

60.570-E1

_.5A

+refer to worksheet
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PROGRAMMING WORKSHEET
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ADJUSTMENT PROCEDURE

CQM5110 S12

This adjustment procedure applies to the fol-
lowing radiotelephone types:

CQM5112 S12  30/25 kHz Channel spacing
CQM5113 S12
CQM5114 S12

20 kHz Channel spacing
12.5 kHz Channel spacing

Before making adjustments to the radiotele-
phone transmitter/receiver, read the type ta-
bel and note the channel frequencies. Check
all straps according to the notes on the dia-
grams. Also check the selective calling tone
equipment, if any, against the coding instruc-
tions; refer to description of tone equipment.
All screens must be in place and properly se-

cured during the adjustments.

MEASURING INSTRUMENTS

Frequency counter Zin

with attenuator

Stomo

=50 ohm; sensitivity

RF diode probe

100 mV at 175 MHz
Storno 95.0089-00
Storno 95.0179-00

RF coaxial probe
DC power supply

Oscilloscope 0

MISCELLANEOUS

4 ohm/3 W resistor

22 uF/40 V electrolytic

capacitor

Connector, 11-pin house
Connector, 8-pin house

Pins for connectors

Trimming tools

10.8 V -16.6 V; 6 A

-5 MHz min,

3 x Storno code 82. 5026

Storno code 73.5107-00
Storno code 41.5543-00
Storno code 41.5542-00
Storno code 41.5551-00

The following tables show the frequency ran-
ges of the CQM5110 S12 radiotelephone sig-

nals:
The following list contains instruments ne-
cessary for adjusting the radiotelephone and SIGNAL Frequency, MHz
checking its performance characteristics:
TX VCO 146 - 174
DC Voltmeter Rin >1 Mohm TX Crystal 47 - 56
AC Voltmeter Zin >1 Mohm//50 pF TX Crystal multiplication %3
Multimeter Ri >20 Kohm/Volt
Distortion meter e.g. Storno E1llc RX VCO 135 - 163
RF Watt meter 25 W/50 ohm/145-175 MHz RX Crystal 43 - 53
Deviation meter 145-175 MHz RX Crystal multiplication X3
RF generator Zout: 50 ohm; 145-175 MHz
10.7 MHz signal gen. e.g. Storno TS-G21B Table 1
Channel Reference | Min. Divider Max. Divider Reference
spacing Crystal input frequency input frequency | frequency
kHz MHz MHz MHz kHz

20 10. 240 2.560 5.110 10

12.5 or 25” 12.800 3.200 6.3875 12.5

15.00r 30" | 15.360 3.840 7.665 15

Table 2 R Two steps per channel
60.508-E1 -1- 60.508-E1
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ADJUSTMENT PROCEDURE

Stormo

RECEIVER ADJUSTMENT

CHECKING 8.5 V REGULATED SUPPLY

Turn the power supply ON and set the volta-
ge to 13.2 V. Set the power supply current
limiter to 1 A,

Turn the radiotelephone ON by depressing
the ON/OFF button. Note the light in the
Channel selector, if any, is on.

Depress the Squelch button.

Set the volume control to minimum.

Connect the DC voltmeter to J901 pin 3 and
read the voltage.

Requirement: 8.5 V £0.15 V.

If the requirement is not fulfilled check re-
sistor R636 against the colour code of U602.

U602 colour code R636 Value
Brown omit
Red 270
Orange 100
Yellow 47
Green 22
Blue 6.8

Adjust the power supply voltage to 16.6 V
and read the 8.5 V regulated. Compare the
change in the 8.5 volt regulated to the value
obtained at 13.2 V.

Requirement: <50 mV

Repeat the procedure with the power supply
adjusted for 10.8 V.

FREQUENCY SYNTHESIZER ALIGNMENT

Check the PROM U801, the TX mixer crystal,
the RX mixer crystal, and the reference cry-
stal and verify the frequencies and prom co-

des.

60.508-E1

Mixer crystal output
Connect RF diode probe 95.0089-00 with mul-
timeter to test point TP701. (1 V range).

Adjust L711 for maximum deflection on the
multimeter.

Adjust L707 for maximum deflection on the
multimeter.

250 mV £125 mV
(corresponding to -10 dBm
to -4 dBm).

Requirement:

Note: Be careful not to resonate L707 to

the false harmonics. If in doubt con-
sult table 1 or check the crystal os-
cillator output with a spectrum ana-

ly zer.

Receiver VCO

Connect the multimeter, 10 V range, to test
point TP706. The synthesizer's lock signal

is accessible at TP706. +8 V DC with very
narrow pulses (0.1 u sec) indicates normal
locked condition. Unlocked condition is indi-
cated by a variable duty signal or logic "Low".
Select the channel whose frequency is closest
to the center frequency.

Await locked condition, constant voltage.
Adjust C745 for 8 Volts on the multimeter,
Connect the multimeter to test point TP703.
Adjust C745 for a voltage corresponding to
the variable divider ratio (V) as indicated

by the graph fig. 1.

Requirement: The voltage shall be in the ran-
ge 1.5 V to 6.5 V and not de-
viate from the graph by more
than 20%.

Mixer Crystal Frequency

Connect coax probe 95.0179-00 to test point
TP701.

Connect the frequency counter to the probe
and read the frequency.

60.508-E1
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DC TUNING VOLTAGE VOLTS"

ADJUSTMENT PROCEDURE

TUNING VOLTAGE LIMITS

Fig. 1. Tuning voltage vs. V. number.

f= fxx 3 (fx= crystal frequency)
Adjust L711 to the calculated frequency.
Requirement: f 0.3 ppm at 25°C.

ppm= parts per million= 10"°

Injection Frequency

Connect coax probe 95.0179-00 to test point
TP401.

Connect the frequency counter to the probe.
Calculate the injection frequency for all chan-
nels.
finj= fant—10.7 (MHz)

Select, one by one, the channels and read
the injection frequency.

Requirement: Finj 0.4 ppm

IF AMPLIFIERS

Connect a 10. 7 MHz signal generator to TP401
via coax probe 95.0179-00.

Connect RF diode probe 95.0089-00 with mul-
timeter to test point TP501. (50 uA range).

60.508-E1

During adjustment the RF generator output
must be kept low enough to prevent limiting
in the IF stages, i.e. a maximum reading of
50 UA on the multimeter.

Adjust coils L503, L502, L501, and L406, in
that order, for maximum deflection on the

multimeter.

FRONT-END

Connect the RF probe 95.0089-00 and the mul-
timeter to test point TP501. (50 uA range).
Connect an unmodulated RF generator to the
antenna connector, J601.

Set the generator frequency to the receiver
frequency.

Adjust the generator output to produce a de-
flection on the multimeter, i.e. a maximum
reading of 50 UA on the multimeter.

Adjust L401 and L402 for maximum deflection.
Detune L403 and 405 as much as possible.

60.508-E1
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Adjust the generator output to produce a deflec-
tion on the multimeter, i.e. a maximum reading
of 50 uA on the multimeter.

Adjust L4071 and L402 for maximum deflection.
Detune L403 and 405 as much as possible.

Adjust L404 for maximum deflection on the multi-
meter. This is the only adjustment of L404 and

it must not be touched during the rest of the
procedure.

Adjust L403 and L405 for maximum deflection on
the multimeter,

Readjust L401 and L402 for maximum deflection.
Remove the RF diode probe.

Standard Test condition:

Connect the RF generator to antenna connector
and adjust the output to 1 mV e.m. f,

Modulate the RF generator with 1000 Hz to 60%

of Af max.

CQM5112 S12/599 +3 kHz
CQM5113 S12/S99 +2.4 kHz
CQM5114 S12/599 +1.5 kHz

Connect a 4 ohm/3 W resistor load to connector
J810/37 (SPKR HI-SPKR LO).

Connect an AF voltmeter to J910/47 (FLTD VOL
SPKR LO).

IF DEMODULATOR

Turn R521 halfway up.
Adjust L504 for maximum reading on the AF
voltmeter.

Connect a distortion meter and AF voltmeter and
Distortion meter across the 4 ohm resistor (if
Storno El1c distortion meter is used switch the
function to AF voltmeter).

Adjust the volume control for approx. 2 V across
the load.

Adjust L5071 and L406 for minimum distortion. The
demodulated signal may be monitored on an oscil-
loscope connected in pdrallel with the distortion

meter.

60.508-E2

ADJUSTMENT PROCEDURE

Stomeo

Connect the AF voltmeter and distortion meter to
J910/47 (FLTD VOL - SPKR LO).

Adjust R521 for a reading of 275 mV on the AF
voltmeter.

Requirement: 275 mV =5 mV.

Read the distortion.

Typical Total Harmonic Distortion (THD) will be
less than 5%.

RECEIVER SENSITIVITY

EIA or CEPT method may be used.

Method of measurement CEPT
The purpose of the measurement is to define the

ratio of one condition to another.

The first condition is the one where a modulated
RF-signal drives the receiver into full limiting.
The audio output is measured with the distortion
meter (in the CAL position) and, disregarding
the amplitide of the audio, this is adjusted to

read 100% on the meter scale; this is our refe-
rence condition consisting of signal + noise + di-
stortion, where 'signal' is the modulation of the
RF, 'noise' is the lowest possible amount achieved

from that particular receiver, when receiving a
strong carrier, and 'distortion' is the modulation
being slightly distorted in passing through the

receiver.

The second condition is the one where the signal
(modulation) is removed with a notch filter and
the RF-signal is lowered in amplitude until the

remaining noise and distortion increases to 20 dB

below the first condition, as read on the distor-
tion meter scale, This corresponds to a reading
of 10%, 10 being 20 dB below 100, which was

our reference condition.

In practice our first condition is achieved by
feeding a minimum of 1000 uV of RF signal mo-
dulated with 1000 Hz at 60% Af max. to the re-
ceiver.

The audio output (which must be at least 100%

of the receiver's audio rating) is measured
through the psophometric filter, with the distor-

60.508-E2
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tion meter in position CAL and adjusted with
potentiometer ADJ. FSD. to a reading of 100.

The notchfilter is then inserted in series with
the audio by pressing one of the buttons marked
in . The meter needle immeadiately drops to
indicate a low value, this being the receiver's

inherent audio distortion.

By backing off the attenuator of the RF-gene-

rator thereby lowering the RF-input to the re-
ceiver, the noise will eventually increase; the
attenuator is now adjusted for a 10% reading on

the distortion meter scale.

At this stage it must be ensured that the in-
creased noise and the signal (with the notch
filter switched out while checking) still equals

100 on the meter scale.

The RF-generator's calibrated attenuator now
shows the value of RF-signal required to achie-

ve a 20 dB ratio between signal + noise+ distor-

tion and noise + distortion, i.e. 20 dB SINAD

sensitivity.

EIA Method

EIA (Electronic Industrie's Association)
Standard, definition:

The SINAD sensitivity of a receiver is the mini-
mum input signal that will provide at least 50%
of the receivers's rated audio power with 12 dB

signal + noise + distortion to noise + distortion.

The EIA method differs from CEPT by omitting
the psophometric filter, adjusting the RF gene-
rator for 2/3 x Afmax, and measure at 50% of

the receiver's rated AF power. The SINAD sen-
sitivity is measured as a 12 dB ratio between
signal + noise + distortion and noise + distortion,
which corresponds to a reading of 25% noise +

distortion.

60.508-E3
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ADJUSTING THE SENSITIVITY

Lower the RF generator output to obtain 20 dB
SINAD (10% THD as measured with the distor-
tion meter). Readjust L402 for the best SINAD
value, e.i. lowest generator output for 25% THD.

MEASURING 20 dB SINAD (CEPT)

Adjust the volume control for 2. 45 V as measur-
ed with an AF voltmeter across the load.

Adjust the RF generator output to obtain 20 dB
SINAD condition.

Read the 20 dB SINAD sensitivity

Requirement: <0.75 uV (e.m.f.)

The sensitivity should be measured on all chan-

nels, if more than one.

MEASURING 12 dB SINAD (EIA)

Adjust the volume control for 2. 45 V as measur-
ed with an AF voltmeter across the load. Adjust
the RF generator to obtain 12 dB SINAD condi-
tion. Read the 12 dB SINAD sensitivity.
Requirement: <0.4 uV (3 e.m.f.)

The sensitivity should be measured on all chan-

nels, if more than one.

AUDIO FREQUENCY RESPONSE

Set the signal generator to Standard Test Con-
dition.

Adjust the volume control for 0.82 V across the
load. (4 ohm across SPKR HI - LO).

At 13.2 V supply, AF = 60% AF max and 1000 Hz
measure the output voltage according to the fol-

lowing table:

60.508-E3
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Frequency Level Tol.
Type CQM5112 S12 300 Hz +9 dB +1 dB/-3 dB
1000 Hz 0 dB
3000 Hz -9.5 dB +1 dB/-3 dB
Type CQM5113 S12 300 Hz +10.5 dB +1.5 dB/-3 dB
400 Hz +8 dB +1.5 dB/-1.5 dB
1000 Hz 0 dB
2700 Hz -8.6 dB +1.5 dB/-1.5 dB
3000 Hz -9.5 dB +1.5 dB/-3 dB
6000 Hz <-20 dB
Type CQM5114 S12 300 Hz +9 dB +1 dB/-3 dB
1000 Hz 0 dB
2550 Hz -8 dB +1 dB/-3 dB

SELF QUIETING CHECK The reading on the AF voltmeter shall not on
any selected channel decline more than 6 dB.
Internal oscillators, dividers and the harmo-
nic frequencies hereof, may cause self quie- Requirement: Quieting <6 dB.
ting of the receiver if a mixer product falls
in the RF or IF pass band.

AF POWER OUTPUT
For proper operation of the squelch all chan-
Adjust the RF signal generator to Standard
Test Condition.
Set the supply voltage to 13.2 V.

Adjust the volume control for 3 W output (3.46 V

nels must be checked for the self quieting

phenomenon.

Connect the RF generator to the antenna con-

nector. Reduce the RF output to 0.

Set the frequency outside the 145 - 175 MHz
band.

Alternatively, an attenuator (50 ohm) may be

connected to the antenna connector.

Connect an AF voltmeter across the 4 ohm
speaker load.

Adjust the volume control for 774 mV (0 dBm)
as read on the AF voltmeter.

Select, in turn, all allocated channels,

60.508-E1

across the 4 ohm load).
Measure the distortion (THD).
Requirement: THD <5%.

SQUELCH

Release the squelch cancel button.

Adjust potentiometer R607 squelch adj. to open
the receiver for an RF input signal correspon-
ding to 8-10 dB SINAD.

The final squelch adjustment must not be set
on a channel that has shown a minor degree

of self quieting.

60.508-E1
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CURRENT CONSUMPTION
Measure the current consumption at 13. 2V.
For sets with selective calling facilities add

current consumption of the tone unit to the

figures.

ADJUSTMENT PROCEDURE

Stomeo

Requirements

Condition Current consumption
Standby <400 mA

Receive <750 mA

2 WAF

~2.83 Vr.m.s.

across 4 ohm.

TRANSMITTER ADJUSTMENT

Adjust the power supply voltage to 13.2 V and

set current limiter as follows:

25 W transmitter: 6 A
10 W transmitter: 4 A

Refer to Receiver Alignment for measuring
8.5 V regulated supply.

Preset all transmitter tuning slugs, L153,
L204, L205, L208, and L209, to be flush with

the coil form top.

Turn the power control potentiometer, R215,
to minimum, anticlockwise (CCW).
Connect a Wattmeter, (25 W) to the antenna

connector, J601.

FREQUENCY SYNTHESIZER ALIGNMENT

Check the PROM U801, the TX mixer crystal,
the RX mixer crystal, and the reference cry-
stal and verify the frequencies and the prom

codes.

Mixer crystal output
Connect RF probe 95.0089-00 with multimeter
to test point TP701 (1 V range).

Key the transmitter.

Adjust L701 for maximum deflection on the

multimeter.

Adjust L704 for maximum deflection on the

multimeter,

60.508-E1

Requirement:

250 mV 125 mV

(corresponding to -10 dBm to -4 dBm)
Note: Be careful not to resonate L704 to

the false harmonics. If in doubt con-
sult table 1 or check the crystal os-
cillator output with a spectrum analy-

zer,

Transmitter VCO
Connect the multimeter, 10 V range, to test
point TP706.

The synthesizer's lock signal is accessible at
TP706 and +8 V DC with very narrow pulses
(0.1 u sec.) indicate normal locked condition.
Unlocked condition is indicated by a variable
duty signal or logic "LOW".

Select the channel whose frequency is closest
to the center frequency. Key the transmitter.
Await locked condition.

Adjust C737 for 8 Volts on the multimeter.
Connect the voltmeter to test point TP703.
Adjust C737 for a voltage corresponding to
the variable divider ratio (V) as indicated
by the graph fig. 1.

The voltage shall be in the ran-
ge 1.5 Vto 6.5V and not de-
viate from the graph by more
than 20%.

Requirement:

60.508-E1
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Synthesizer Output Level

Connect a multimeter, 2.5 V range, to test point
TP201. Key the transmitter.

Adjust L153 for maximum deflection on the multi-

meter, typical more than 0.75 V.

EXCITER

Coarse adjustment

Connect a multimeter (2.5 V range) to test point
TP201. Key the transmitter. Adjust L153 for max-
imum deflection.

Adjust L204 for minimum deflection. The dip is
small and careful tuning is required.

Connect the multimeter (1 V range) to test point
TP202.

Adjust L205 for maximum deflection on the multi-
meter, typical 0.4 V.

Adjust L208 for minimum reading. The dip is
small and careful tuning is required.

Connect diode probe 95.0089-00 and the multime-
ter to test point TP203.

Adjust L209 for maximum reading on the multime-
ter, typical 10 V.

Adjust the PA power control, R215, for rated
transmitter power, 6/10 W or 25 W.

Fine adjustment
Connect the multimeter to test point TP201.

Key the transmitter.

Readjust L153 for maximum reading.
Connect the multimeter to test point TP202.
Peak L204 and L205 for maximum reading.

If the maximum is not well defined detune L153
slightly, adjust L204 and L205, and repeat the
adjustment of L153.

Connect the 95.0089-00 RF probe and multimeter
to test point TP203.

Peak L208 and L209 for maximum reading.

60.508-E3
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TRANSMITTER FREQUENCY ADJUSTMENT

Connect a frequency counter through a suitable
attenuator to the antenna connector J601.

Key the transmitter,

Select, one by one, the channels and read their
frequencies.

Adjust L701 for best frequency tracking on all
channels.

Requirement: F= Fant +0.4 ppm.

ppm= parts per million= 10"°.

RF POWER OUTPUT, CURRENT CONSUMPTION
AND POWER CONTROL

Connect the Watt meter to the antenna connector,
J601.

Increase the supply voltage to 16 V. The voltage
is measured directly at the input connector J910.
Readjust the PA power control, R215, for rated
transmitter power (P), 6/10 or 25 W.
Requirement: Pnom +0.1 dB.

Measure the RF power output at 16 V, 13.2 V
and 10.8 V.

Requirements (25 W):

Voltage Power Current

S12 S99
16.6 V 25 W (ref) <5.8 A <6.6 A
13.2 V >23 W <5.8 A <6.6 A
10.8 V >16 W <5.8 A <6.6 A

Requirements (10 W):

Voltage Power Current

S12 S99
16 V 10 W (ref) <3.2 A <3.7 A
13.2 V >9 W <3.2 A <3.7 A
10.8 V >8 W <3.2 A <3.7 A

Requirements (6 W):

Voltage Power Current
S12 S99
16 V 6 W (ref) <2.6 A <3.1 A
13.2 V >5.5 W 2.6 A <3.1T A
10.8 V >5.2 W <2.6 A <3.1A
60. 508-E3
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ADJUSTMENT PROCEDURE

MODULATION ADJUSTMENT

Set the power supply voltage to 13.2 V.

Select the channel having the highest frequen-
cy. Set R116 to mid-position.

Connect coax probe 95.0179-00 to test point
TP701.

Connect a deviation meter to the coax probe.
Connect a distortion meter and oscilloscope to

the deviation meter output.

Connect an AF generator and an AF voltmeter
to the microphone input via a 22 uF capacitor;
refer to test setup.

Set the AF generator to 1000 Hz.

Adjust the AF generator outputto 1 V r.m.s.
This voltage is approx. 20 dB above the no-
minal modulation input level (60% Af max) to
ensure full limiting in the modulation proces-
sor.

Note the deviation read at TP701.

Connect the deviation meter to test point
TP702.

Adjust R752 (Dev. Bal.) for same deviation
as measured at TP701.

Connect the deviation meter through an atte-

nuator to the antenna connector, J601.

Connect a distortion meter and oscilloscope to
the deviation meter output.

Connect an AF generator and an AF voltmeter
to the microphone input via a 22 uF capacitor;
refer to test setup.

Set the AF generator to 1000 Hz.

Adjust the AF generator outputto 1 V r.m.s.
This voltage is approx. 20 dB above the no-
minal modulation input level (60% Af max) to
ensure full limiting in the modulation proces-
sor.

Find the AF frequency between 200 Hz and
3000 Hz giving the greatest frequency devia-
tion as read on the deviation meter with the
transmitter keyed.

Check the maximum deviation for both positive
and negative deviation polarity. At that audio
frequency set the maximum frequency deviation
Af max with R116.

60.508-E1
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Type Channel spacing| Af max
CQM5112 S12 30/25 kHz *5 kHz
CQM5113 S12 20 kHz 4 kHz
CQM5114 S12 12.5 kHz *+2.5 kHz

- 11 -

Reguirement
Difference between + and - deviation: <10%

MODULATION SENSITIVITY AND MODULATION
DISTORTION

Set the AF generator frequency to 1000 Hz
Adjust the generator output until 60% of Af

max is obtained on the deviation meter.

CQM5112 S12 : 3.0 kHz
CQM5113 S12 : +2.4 kHz
CQM5114 512 : 1.5 kHz

Read the AF generator output and measure
the modulation distortion on the audio output

of the deviation meter.

Requirements:

Modulating signal: 75 mV +3 dB
<7%
(measured without deemphasis)

Distortion:

MODULATION FREQUENCY RESPONSE

Set the AF generator to 1000 Hz.

Reduce the AF generator output until a devia-
tion of 0.2 x Af max is obtained on the de-
viation meter.

CQM5112S12 : 1.0 kHz
CQM5113 S12 : +0.8 kHz
CQM5114S12 : 0.5 kHz

Vary the frequency of the generator and note
the deviation changes as refered to the 1000 Hz
value.

Requirement :

Within the frequency range 400-2700 Hz

the frequency characteristic shall lie within

60.508-E1
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+1 dB/-1.5 dB related to a 6 dB/octave cha-
racteristic.

With 6 kHz modulation frequency the deviation

ADJUSTMENT PROCEDURE

shall be attenuated at least 6 dB below the 1 kHz

value.

ADJUSTMENT OF TONE EQUIPMENT

Measuring equipment

Storno TS-G13
95B0251-00

Tone Test Generator

Check the connections and the tone com-
bination of the TQ5001/TQ5002/TQ5004/TQ5005
and SU/5002; refer to description and dia-

grams.

Adjustment of frequency deviation

Apply Standard test condition to the trans-
mitter; refer to transmitter test setup.
Establish a shortcircuit between emitter
and collector of Q108, on the solderside

of the TQ unit, which will produce a con-

tinuous tone to the modulator.

Key the transmitter using the tone button.

Adjust R113, TQ5001/TQ5002/TQ5004/TQ5005

for 70% of maximum frequency deviation.

Remove the short circuit.

Connect the G13 Tone Test set to the AF

output on the Deviation Meter.

Check that the tone call is properly received

when the tone button is depressed.

Checking the Tone Receiver

Apply Standard test condition to the re-

ceiver; refer to receiver test setup.

Modulate the signal generator with the G13
Tone Test Set.

Set the G13 to the proper tone combination.

Check that the TQ unit responds to a releas-

ed tone call.

TYPICAL MODULATION FREQUENCY RESPONSE FOR CQM5000

MEASURED AT /s'ue/ocuvz
DEVIATION METER AF OUTPUT
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TECHNICAL SPECIFICATIONS

Guaranteed performance specifications unless

otherwise noted.

Frequency Range
146 - 174 MHz

Channel Separation
CQM5112: 30/25 kHz
CQM5113: 20 kHz

CQM5114: 12.5 kHz

Maximum Frequency Deviation

CQM5112: 5 kHz
CQM5113: 4 kHz
CQM5114: +2.5 kHz

Modulation Frequency Range
CQM5112: 300 - 3000 Hz
CQM5113: 300 - 3000 Hz
CQM5114: 300 - 2550 Hz

Maximum RF Bandwidth
RX: 1.5 MHz
TX: 2.5 MHz

Sensitivity
12 dB SINAD (EIA), %e.m.f.
0,4 uVv (0,3 uv)

60% Afmax; fm =1 kHz

od

20 dB SINAD (CEPT) e.m.f.
CQM5112: 0.75 uV (0.55 uV)

60.565-E2

CQM5110SxxS99

Typical values are given in brackets.

GENERAL

Antenna Impedance
50 ohm

Maximum Number of Channels
99

Supply Voltage
Minimum : 10.8 V

Nominal : 13.2 V
Maximum : 16.6 V

Negative potential to chassis

Temperature Range
-30°C to +60°C

Dimensions
B xDxH: 180 x 90 x 60 mm

Weight
1.8 Kg

RECEIVER

CQM5113: 0.75 uV (0.55 uV)
CQM5114: 1.0 uV (0.75 uV)

60% Afmax; fmod =1 kHz.
Measured with psophometric filter,

60.565-E2
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Crystal Frequency Range
43 - 53 MHz

Receiver VCO Frequency Range
135 - 163 MHz

Frequency Stability

Conforms with governments regulations

Modulation Acceptance Bandwidth (EIA)

CQM5112: +7 kHz (£7.5 kHz)

Adjacent Channel Selectivity
EIA

CQM5112: 75 dB (87 dB)
FTZ

CQM5113: 67 dB (70 dB)
CEPT

CQM5112: 75 dB (87 dB)
CQM5114: 65 dB (85 dB)

Spurious Rejection EIA
80 dB (85 dB)

Intermodulation Attennuation
EIA

CQM5112: 70 dB (72 dB)
CEPT

CQM5112: 70 dB (75 dB)
CQM5113: 70 dB (75 dB)
CQM5114: 70 dB (73 dB)
FTZ

CQM5113: 70 dB (72 dB)

Blocking
90 dB/uV (104 dB/uV)

Radiation
Conducted: max 0.8 nW
Radiated: max. 0.8 nW

AF Load Impedance (Loudspeaker)
4 ohm

60.565-E1
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AF Power Output
3 W (3.6W)

AF Distortion
5% (1.5%)
60% Af max., 1 kHz, 1 W, RF1 mW

Modulation Response

CQM5112

300 - 3000 Hz (CEPT)

+1/-3 dB (+0.5/-2 dB)

relative to 1000 Hz, 6 dB/octave

CQM5113

400 - 2700 Hz (CEPT/FTZ)
+1/-1.5 dB (+0.5/-1 dB)

300 - 400 Hz

2700 - 3000 Hz

+1.5/-3 dB (+0.5/3 dB)
relative to 1000 Hz, 6 dB/octave

CQM5114

300 - 2550 Hz (CEPT)

+1/-3 dB (+0.5/-2 dB)

Relative to 1000 Hz, -6 dB/octave

Hum and Noise (EIA)
Squelched: 80 dB (better than 85 dB)
Unsquelched: 55 dB (57 dB)

Recovery Time
250 ms (200 ms)

Attack Time (EIA)
150 ms (110 ms)

Squelch Closing Time (EIA)
150 ms (50 ms)

Current Consumption

Squelched: 1000 mA (750 mA)

Receive; AF 2 W: 1450 mA (1150 mA)
(without tone equipment, 13.2 V supply)

60.565-E1
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RF Power Output
CQM5110 6/10 W: 6/10 W
CQM5110 25 W: 25 W

RL =50 ohm

Crystal Frequency Range
47 - 56 MHz

Crystal Frequency Multiplication
x3

Transmitter VCO Frequency Range
146 - 174 MHz

Frequency Stability

Conforms with government regulations

Undersired Radiation
max. 0.2 uW

Sideband Noise Power (CEPT)
Better than 70 dB

AF Input Impedance
560 ohm

Modulation Sensitivity
90 mV +3 dB
(60% Af max, 1 kHz)

60.565-E1

TRANSMITTER

Modulation Response

CQM5112

300 - 3000 Hz (CEPT)

+1/-3 dB (+0.5/-2 dB)
relative to 1000 Hz, 6 dB/octave

CQM5113

400 - 2700Hz (CEPT/FTZ)

+1/-1.5 dB (+0.5/-2 dB)

300 - 400 Hz
2700 - 3000 Hz

+1.5/-3 dB (+0.5/-2 dB)
relative to 1000 Hz, 6 dB/octave

CQMs5114

300 - 2550 Hz (CEPT)

+1/3 dB (+0.5/-2 dB)
relative to 1000 Hz, 6 dB/octave

Modulation Distortion

fm = 1000 Hz: max. 3%

60% Af max.

fm = 300 Hz: max. 5%

5.5% Af max.

measured with 750 us de-emphasis

FM Hum and Noise (CEPT)

55 dB (57 dB)

(measured with 750 us de-emphasis

and psophometric filter).

Current Consumption

CQM5110-6/10 W:
CQM5110 -25 W:

less than 3.7/4.2 A (3/3.5 A)
less than 6.6 A (5.5 A)

60.565-E1
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GENERAL DESCRIPTION

CQM5110SxxS99

The Stornophone 5000 is a mobile radiotele-

phone unit with self-contained controls key-

board and display.

A comparison of the various models are pre-

Although compact in size, it contains a trans-

mitter/receiver, a microcomputer controlled

synthesizer and tone equipment, optional 5-

tone sequential encoder/decoder or Channel

Guard, and up to 99 transmit and receive

sented in the table below. channels.

Type CQM51125xxS99 | CQM5113SxxS99 | CQM5114SxxS99

SPEC 6/10 | 25 6/10 | 25 6/10 | 25

Frequency Range MHz 146 - 174 146 - 174 146 - 174

RF Power w 6/10 | 25 6/10 | 25 6/10 | 25

Channel Spacing kHz 30/25 20 12. 6

Max. Number

of Channels 99 99 99

ACCESSORIES

Standard accessories include: HS5002 Retainer, with switches, for MC5001
Mounting frame MC704 Microphone with chockabsorbing
Power cable mounting bracket for mobile installa-
Fist microphone with retainer or tion.
Fixed - mount microphone MC703 Desk microphone with PTT switch
External loudspeaker for fixed installations.
External switches MKS5001 Installation kit containing connectors,

MN5001 Mounting frame for mobile installa-

tions allowing the radio to be fixed

in 36 positions. Includes a base plate

with locking screw.
MN703
MN704a

Desk stand for fixed installations.

Mounting frame for mobile installations

and direct attachment to the vehicle.

MC5001 Fist microphone with retractable

spiral cable for mobile installation.

HS5001 Retainer for MC5001,

60.566-E1

LS701

SU701

SU702

PS702

PS5001

power cable, fuses and fuseholders.
Loudspeaker enclosed in a plastic
housing, complete with cable.
Transmitter keying switch for moun-
ting on the steering coloumn.
Transmitter keying switch for moun-
ting on the dashboard.

Power supply regulator for 24 V car
battery installations.

Power supply for 220 V AC mains.

60.566-E1
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MECHANICAL AND ELECTRICAL DESCRIPTION

The internal construction of CQM5000 is on an
H-frame chassis with a shelf separating the re-
ceiver/transmitter (RF) printed circuit board
and the various option printed boards. Front
panel controls, display and keyboard are an
integral part of the Control Panel.

The chassis is a die cast aluminium frame com-
prising the left and right sides, the back,

and a shelf located midway between the top
and bottom. The chassis front is open and
looks like an "H" viewed from the front.

Interconnection to the package exterior and

to internal options are made via the Frequen-
cy Synthesizer Board located on the option
side of the H-frame. A test connector is also
located on the synthesizer board and is acces-
sible from the rear of the radio.

The moulded plastic front is directly attached
to the chassis and has the speaker mounted
to it. A separate moulded control panel and
aluminum nameplate are attached to the front.

The top and bottom covers slides under the
edge of the front and are then secured by

screws at the rear.

The tone signalling encoder/decoder board
(TQ), the Frequency Synthesizer Board (FB),
and the Control Logic (CL) mount in the top

section of the chassis.

Thin casted shields with adjustment holes are
placed over the RF board and the synthesizer

board in order to reduce spurious radiation.

RECEIVER DESCRIPTION

The receiver circuitry is placed on the RF
board and can be divided into:

Receiver front end

1st IF section with first and second oscillator
455 kHz 2nd IF portion with demodulator.
Squelch

Audio Amplifier

(refer to functional block diagram)

FRONT-END

The receiver front-end consists of a dual-re-
sonator input filter, a transistor RF amplifier,
Qu401, a triple-resonator intermediate filter
and a FET mixer, Q402. The drain of the FET
is terminated in the first IF resonant circuit

60.566-E1

which adapts the output impedance to the cry-
stal filter. The front-end, antenna relay, first
mixer and part of the transmitter PA inter-
connections are designed in micro-stripline tech-
niques on the mainboard.

1st IF

The first IF frequency is 10.7 MHz. The out-
put from the crystal filter is fed to a dual-

gate MOSFET amplifier, Q501, the output sig-
nal of which is fed to the second mixer, U501,

a single balanced, self-oscillating, active mixer.
Out of the second mixer comes the 455 kHz

IF signal. Two diodes, D501-502, limit the
output from the mixer,

60.566-E1
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INPUT
10,7 MHz

-+

RSO?7
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RS510
I

OUTPUT
455 kHz

L X

uso1

OSCILLATOR - MIXER
IF AMPLIFIER

RS

FIG. 1. SECOND OSCILLATOR , IF MIXER , AND IF AMPLIFIER

455 kHz IF/DEMODULATOR

The selectivity of the 455 kHz IF amplifier is

formed by a ceramic filter fed from a 455 kHz

amplifier/impedance transforming stage. The

final 455 kHz amplification and limiting is per-
formed by an integrated circuit , U502, which
also contains the guadrature FM detector and
the AF amplifier/output emitter follower for
the audio line signal.

IF AMPL. - DETECTOR - AF PRE - AMPL.

IF INPUT _p 34
455 kHz

>

&1 VOL /SQ HI
I\ P903-3

: R523
33K
us02 s
ov
o2 - J
5 05 SO
cs16

R521 [}—
AUDIO LEVEL ADJ.

275 mV

777

FIG. 2. IF AMPLIFIER , DETECTOR , AND AF PREAMPLIFIER

60.566-E1

-3 - 60.566-E1



Stormo

SQUELCH AND AUDIO CIRCUITS

The audio line signal (Vol/Sq - HI) is fed to

a selective amplifier stage, where noise (fre-
quencies around 8 kHz) is extracted from

the audio signal. Via the squelch potentiome-
ter R607, this signal reaches an expander
stage which improves the level discrimination
charateristics of the circuit. A passive volta-
ge doubler circuit (D603-D604) with high sour-
ce impedance performs the action of an average
value rectifier. A Schmitt Trigger gives the
necessary hysteresis and a well-defined out-
put from the following buffer stage, Q605.

In the squelched condition and during trans-
missions this output is +1.5 V and mutes the
audio power amplifier. The transmit indicater
is part of the muting function.

A push button switch, S601, cancels the
squelch function, when depressed, by groun-
ding the base of Q601.

AUDIO
In sets with Pilot tone option (CG), the audio

line signal is fed to the Pilot tone board for
filtering and back to the main board. In sets

GENERAIL. DESCRIPTION CQM5110SxxS99
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without CG this path is bypassed and the
audio line signal is fed directly to the passive
deemphasis network R629-C608 followed by
the volume control. The volume control poten-
tiometer R630 is mounted directly on the RF
board and protrude through the front panel.
The audio output amplifier U601 is a monoli-
thic IC package capable of driving the loud-
speaker at the desired power level. The out-
put amplifier can be muted with a DC signal
from the audio mute gate, which combines
different logic signals to deside whether the
amplifier should be active or not. These in-
puts are:

Regulated TX Voltage

Squelch cancel

Squelch signal

In sets equipped with Pilot tone and/or 5-tone
sequential option, an RX mute function is
routed from the option board to make the ex-
tra mute conditions possible. The value of
C610 in the feed back loop is chosen as the
best compromise between battery ripple rejec-
tion and receiver squelch attack time.

The pilot lamp in the channel knob is sup-
plied from A+, but controlled by the regula-
ted 8.5 V via transistor Q968.

TRANSMITTER

The transmitter consists of a modulation pro-
cessor, an exciter, and a power amplifier,
all assembled on the RF board along with the

receiver,

The exciter contains, an audio processor, all
frequency multiplier functions, and includes
those stages operating at low enough power
levels to avoid heat sinks. The exciter output
is at the carrier frequency when applied to
the power amplifier. The power amplifier
boosts the signal to the proper level, and in-
cludes a low pass filter for suppressing har-
monics and a circuitry which permits adjust-
ment of the operating power level. The PA

60.566-E1

low pass filter connects to the antenna relay
via a stripline on the board.

MODULATION PROCESSOR

The signal from the microphone load R901 on
the FS board is applied to amplifier U101b.

The transmitter audio frequency response is
shaped by the feedback network R104-R103-
C104.

The modulation limiting is obtained in the feed-
back network formed by D101, D102, R105,
R106 and R107. The maximum permissible fre-
quency deviation is set by a DEV. BAL. po-

60.566-E1
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tentiometer on the FS board.

Amplifier UT01A is operated as an active low-
pass splatter filter feeding the modulating
input of the VCO on the Frequency Synthe-

sizer board.

EXCITER

The exciter takes the synthesized signal, fil-
ters it to reduce spurious signals and ampli-
fies it. Four amplifier stages (Q201-2-

3-4) and four filters (L204-5-8-9) are used

in a narrow band design which limits the max-
imum frequency spread of the transmitter.
The exciter has three test points (TP201-2-3)

for measurements and alignment.

POWER AMPLIFIER

The PA is constructed on the main board and
employs two broadband untuned amplifier sta-
ges Q205, Q206. Two amplifier configurations
are available providing options of power le-
vels of 10 watts or 25 watts. A power con-
trol circuit is included to sense the output
RF level and keep it constant with variations
in temperature and supply voltage. This cir-
cuit also limits the peak power to less than
maximum, as specified by the authorities,
while still maintaining the output as near ma-
ximum as possible. The output power level
can be set with a potentiometer, R215, over
at least a 3: 1 range. The transmitter delivers
rated power into a 50-ohm load. A load SWR
of 1.4:1 will result in more than 90% of the
power being radiated. The transmitter will
operate into a load with up to 3: 1 SWR.

The power adjustment is achieved by control-
ling the supply voltage of power amplifier
Q205 via transistor Q207. This series transi-
stor is based by a voltage generated by the
feedback network C255, D201, Q201, Q209,
Q208.

60.566-E1

GENERAL DESCRIPTION CQM5110SxxS99

FREQUENCY SYNTHESIZER AND
CONTROL LOGIC

The frequency synthesizer FS5111 provides
up to 99 channels and is built on a printed
wiring board which mounts in the top section
of the radioset.

The frequency of the synthesizer board is
set by a binary code from the control logic
board CL5001 which is placed over the main
section of the synthesizer board.

The Frequency Synthesizer board also car-
ries all interconnections between the tone mo-
dules and the RF module, and it has two con-
nectors at the rear for accessories and the

power supply cable.

SUPPLY VOLTAGE DISTRIBUTION SYSTEM

The battery voltage (A + BATT) enters the
radio via two pins of the rear system con-
nector to the synthesizer board. Both in-
puts are connected to reverse polarity pro-
tection diodes D741, D742. The ground lead
comes through the same connector and is con-
nected to chassis ground through a fusable
printed wiring path which will open in case
of the ground wire being accidently connect-
ed to A +.

One battery input goes directly from the syn-
thesizer board via a feed-through capacitor
and a connector P907 to the transmitter PA
stages. The other input feeds through P903 -
J903 to the RF board for two functions. One
branch for the audio amplifier passes through
an RC-ripple filter R638 - C618 and one of
the ON/OFF switch sections S602. The other
section of the ON/OFF switch controls the

VB + to the voltage regulator U602 consisting
of a monolitic regulator. The regulator output
is fixed at 8.5 V by means of a factory adjus-

ted resistor.

Regulated 8.5 V is switched to either the re-
ceiver or the transmitter by the antenna relay.
The antenna relay is also supplied by the

8.5 V regulated.

60.566-E1
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The squelch circuit, the modulation processor, In sets with 5-tone sequential option or Pilot
parts of the IF amplifier U502, and the Fre- tone, the PTT (Push to talk) lead runs through
quency Synthesizer is supplied directly from the option board to provide for correct tone
the continuous 8.5 V. keying function.

The receiver front-end, the 10.7 MHz IF sta-

ges and the second oscillator are supplied

from 8.5 V RX. The transmitter exciter is WARNING

supplied from 8.5 V TX.
The transmitter PA transistors contain Beryl-
lia which is poisonous when absorbed by the
human body. Dissection, filing, or grinding

of these transistor may be hazardous.

60.566-E1 =6 = 60.566-E1
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CHANNEL FREQUENCY SYNTHESIZER

FS5111 and FS5112

The frequency synthesizer generates up to

12 channel frequencies for a STORNOPHONE
5000 operating in the 146 - 174 MHz band.

It is built on a printed circuit board which
mounts in the top section of the radio set.
There are two versions of the board, a sing-
le channel board, FS5111 and a multichannel
board FS5112. The frequency of the single
channel board is set by putting a binary co-
de directly on the programmable divider input
while the multichannel board channels are se-
lected with a channel selector and a Frequen-
cy Control unit, FC5001. The channel selec-
tor is mounted directly on the board and pro-
trudes through the front panel, and the Fre-
quency Control module FC5001, fits into the
cast shield which is placed over the main sec-
tion of the synthesizer board.

A metal shield is placed underneath the os-

cillator and mixer sections of the board.

All circuitry can be accessed and operated
for repair and maintenance without the shields
and with the FC5001 in its socket.

The Frequency Synthesizer board also carries
all interconnections between the tone modules
and the RF module and has two connectors at
the rear for accessories and power supply cab-

les.

The channel programming is contained in a

256 bit PROM placed in a socket on the Fre-
quency Control module. The PROM can be

field programmed if the necessary programming
equipment is available. Programming equipment
and procedures must be approved by STORNO
and the PROM manufacturer, refer to the Chan-

neling Instruction.

CIRCUIT DESCRIPTION

The Frequency Synthesizer generates the lo-
cal oscillator injection for the receiver and a
modulated exciter signal for the transmitter.
The circuit is a single-loop phase-locked fre-

quency generator.

The synthesizer frequency is controlled by
three crystals, one reference crystal and two
mixer crystals, and by a PROM.

The synthesizer can be reprogrammed for new
frequencies if these are within the maximum
frequency spread of the STORNOPHONE 5000.

Two voltage controlled oscillators (VCO) are
generating the signals which are used as in-
jection for the receiver mixer and excitation
signal for the transmitter. The frequency of

each VCO can be preset to any frequency

60.502-E1

within the band by a variable capacitor, and
the fine adjustment is controlled by a vari-

able capacitance diode, varicap, and the pha-

se detector output. The control voltage for the

varicaps is filtered in a loop integrating filter.

The TX VCO has an additional varicap which

is used to modulate the transmitter.

The Push-to-talk switch controls a transistor

switch, which switches the supply voltage be-
tween the RX VCO and the TX VCO.

The output signal from the VCOs are fed in-

to a buffer amplifier which protects the VCO

from load changes.

The buffer amplifier's output is applied to an

isolation amplifier and a diode switch before

entering the RF board.

60.502-E1
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Storno CHANNEL FREQUENCY SYNTHESIZER

The buffer amplifier also connects to another
isolation amplifier via a resistive attenuator

and feeds the signal to the synthesizer mixer.

The synthesizer mixer mixes the VCO signal
and the crystal oscillator signal to a frequen-
cy which is within the dividing capability of
the programable divider.

Separate crystal oscillators are used in the
receive and transmit mode, respectively, and

they are both third mode oscillators.

A temperature compensating voltage is applied
to the crystal oscillators only in the 5 p.p. m.
version. This voltage is kept constant in the
10 p.p.m. version by cutting a diode on the
RF board.

MODULATION

>
ﬂ". @ ./'\/_,VCO D—)

el

1
T
Oe

PROGRAMMING DATA

Fig. 2 Phase Locked loop Principle

The output from the synthesizer mixer is fed
to a squaring amplifier which drives the pro-
gramable divider and this divides the frequen-
cy by 211 to 511 depending on the logic levels
on the 8-bit binary control input. The input
frequency range for the divider differs accor-
ding to the channel spacing and is shown in
fig. 3.

The phase detector produces a waveform with
variable duty cycle which depends on the pha-
se and frequency difference between its two
input signals. The operating frequency range
of the phase detector is 4 kHz to 15 kHz and

it depends on the channel spacing.

The reference frequency is generated in a
crystal oscillator whose output is divided by

1024 and applied to the phase detector.

The output from the phase detector passes
through a passive integrating filter which
produces a DC voltage proportional to the
duty cycle of the phase detector output. This
voltage adjusts the frequency of the VCO.

An out-of-lock circuit inhibits the transmitter
when the synthesizer loop is out of lock and

hunting for the frequency.

4 ™ 705
Y703 Y703 5
D 3 ) =2
20KHz = 10,240 MHz
125/25KHz = 12,800 MHz €754 _IC754 TP 706
15/30KHz = 15360MHz I I
| OUT OF Lock 0"
PHASE T0
U701 DETEC= LOCK
MC 145106 TOR SWITCH
— 0 *-~| U703
SHORTED WHEN OUT OF i
SQUARING Lock s
AMPLIFIER
PROGRAMM ABLE
=N vCo
— COUNTER VOLTA GE
MIXER
c7s7
N e

PROGRAMMING

INPUT DATA

Fig. 3. REFERENCE OSCILLATOR, DIVIDER, AND PHASE DETECTOR
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The transmitter modulation is applied simul-
taneously to the transmitter mixer-oscillator
and the VCO. The modulation bandwidth also
covers sub-audio frequencies used for chan-
nel guard (pilot tones). The frequency devia-
tion balance adjustment equalizes the devia-
tion on both oscillators to ascertain low distor-
tion and low noise reference side bands dur-
ing modulation of the synthesizer because it

is operating with a relatively large loop band-
width.

The frequency control module, FC5001, is
built on a separate wiring board which mount
on top of the synthesizer shield. This module
converts the BCD-code (4 bits) from the chan-

CHANNEL FREQUENCY SYNTHESIZER

nel selector to an 8-bit binary code for the
programmable divides in the synthesizer loop.
These 8-bit codes are programmed into a
PROM (Programmable Read Only Memory) and
are dividing factors expressed in hexadecimal

codes.

On the FC5001 is a 5-Volt regulator which
supply the voltage for the PROM. When the
PTT button is pushed the transistor Q801
converts the PTT voltage level to TTL level
and puts a logic "0" on the MSB (Most Sig-
nificant Bit) on the address input of the
PROM. This selects the PROM code for the
corresponding transmitter channel. The PROM
outputs have open collectors with external

pull-up resistors.

TECHNICAL SPECIFICATIONS

Supply Voltage
+8.5 Volts regulated

+13.2 Volts unregulated

Current Consumption
max. 80 mA (+8.5 V)
max. 200 mA (+13.2 V)

Channel Spacing
20 kHz

12.5/25 kHz
15/30 kHz

Modulation Input
0.75Vr.m.s. 2 dB

Af= 60% med:'l kHz

Modulation Bandwidth
70 - 3000 Hz

Modulation Distortion
70 - 300 Hz: <5%
1 kHz: <4%

60.502-E1

DC Temperature Stabilization Voltage
25°C=6 V £10% (reference)

-30°C= +350 mV +10%

-10°C= -50 mV *10%

+60°C= +50 mV *10%

The voltage characteristic is approximately

linear between these points.

RF Output Level
4 mWzx 1 mw

(open collector output connected to tuned

circuit)

TX Output Freguency Range
146 - 174 MHz (VCO)

RX Output Frequency Range
135 - 163 MHz (VCO)

Frequency Stability

5p.p.m. or 10 p.p.m.

Reference Crystal Frequency
20 kHz: 10.240 MHz
12.5/25 kHz: 12.800 MHz

60.502-E1

Storno
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Signal-to-Noise Ratio (S/N) Logic Control Level
>100 dB LOW= <2 V
Af=25 kHz, BN=10 kHz HIGH= >6 V
8 bit binary positive logic with built-in pull
Spurious Attenuation down resistors, 'in= 175 uA per bit.
>85 dB
Temperature range
Lock Time -30°C to +60°C
<30 m sec.
for 1 MHz step Dimensions

135 x 190 x 45 mm (BxDxH)

Weight
PC board: 150 g
Shield: 75 g

60.502-E1 ~6 - 60.502-E1
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RX/TX DC SHIFT

T i
! ' OUT OF LOCK
: t
| rR701 | CHANNEL DECIMAL : B ﬁ
| “7 | SELECT o701 TO | 10K o721
: proez BINARY S - TX 0SC -
e, '
913
;! ! : R724
I ! ! | _._..;% R726
ve01 | €13 oK
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10
H i : o E a7n wz U703 ks
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] . ‘ @ @ R725 1 T" =
R721 L701 TX MULT.
: Q701 : 47K G ! B 47K ]
v,
| | TX LANCE =
| D | l FRQ. 1702 530 BALAN o7z L =]
| 22K i 1 2 10] 3 1| s 15U - 753 32 T %
: : T o0 ] ] T sl 1| | W 1-
I ! ==
1IN
| | C741 . s C740] 792 D725 Z& bk
L i 1OUT 7z 5 g "“FT 50 AT
__________________ b e ]
N
J730 3
N
+5V| 2
2‘0 : R749 TP703
CHANNEL 21 100
SELECT g: ;‘ RTes ] R738 —
15K - —— 1
A- ; R o L B
Ae 6 c755 ;}; 9;,
SPARE 1 1u
& ] T
ﬂ; c762 R773 [ f40h ;; Q715
ile 150P 33K
J732 2 L721
PTT(DLYD) !4 s i 102
8,5V CONT ! RS R769 3537 ]
20 | 2 te) Sivros 704 820
21 |3 18
SYNTH 20 | is - | [ L cm l
PROGRAM - 23 | s % = 19705 —T-470P VCO BUFFER RX vCO
MING 24 |6 13 N . J crs L
INPUT H 12 f L. R782
%s ; 1 29 : 5731"175;—— . poK
50P 27
27 |9 10 i
EXT. 20 | 10 9
CHANNEL 2 N
SELECT %; N u701 (D g R1e we
= [ 7;7\ []’{'1"-}1
[
T om X
J910 4 Jg21
1 €772 lc'm
As 470P R ros Q723 150P
INTERNAL SPKR HI| 10 - e 5 PA SUPPLY ;J; T o
CG DISABLE/MUTE | 9 3200 s | 8sv TX 1 295}
g;KR Lo : ;; N R788 RX
TO POWER " 6 N
CABLE ¢ONE Kev : MFEENN RX/TX DRIVER
FLTRD VOL/SG HI | ¢ 762 1901
SPKR HI 3 T‘" -+> 1 85V RX
ALARM : I 2 | 85V TX TO ANTENNA
As cres | cres 7}:“ : gﬂ (C&I%Tk) RELAY [Emv
33P g [ [prnnuy 1
J906
;; _l_cno 3
MIC BLOCK ? - LY LY N N
1
LO-NE QUTPUT s E EI?;’%‘ J; J905
TONE KEY 5 HY s
PTT (TO RELAY) |2 3 5 || R (O
FIVE 10 A H H10 PTT
voL/sQ HI Z 2
TONE PTT 3 ,)/ VOL/SQ HI
SEQ RX MUTE 4 = A ’ FS)? 3‘U5T£-2
8,5V CONT. 2 [ 5 NOTE2.  IF THE PREVIOUSLY USED CG UNITS TQ5003 TR5001
8,5V TX S s & %E‘V CONT: CHANNECgeU RS TT5001 OR FN5001 ARE USED, H20-H33, H7-H8
MUTE i g ot HS00 ol e icallo SHALL BE OMITTED AND H20°H50 INSTALLED
ALARM 12 — 5 h
I FLTR'D VOL/SQ HI
T e 4 | TONE OUTPUT THE TABLE BELOW SHOWS WHICH STRAPS ARE
J903 AFFECTED WHEN OPTIONAL UNITS ARE INSTALLED
VOoL/SQ HI 3 /\ CQM5000/CQM5000S
RX MUTE a H34 H3s
A+ 6
RX SPKR HI 5 TONE UNIT INSTALLED ACTION
FLTRD VOL/SQ Hi |7 2502 TQso01  TQseo:
ggx %’(NT 1 [ 2358 4 | COMP/TX AUDIO TQ5004 TQs005 CUT | H3-H4, H5-H6
' L crocy  cros ] T > |mic 1o TX AUDIO g |cLseo
€785 W 10u N == 2 CG HI PROCESSOR <
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g:ﬁg&ﬂ 2 o 1904 Z || TTs002 CUT | H9-H10, H20-H33
-
TO MICROPHONE 2 18 O H14 1 | SPKR HI @ TQ5007 TQs008 CUT | H34-H35
. . T0 SPEAKER
mic. i : Y—F | o FREQUENCY SYNTHESIZER
PTT 2
i ; FS5111, FS5112
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TECHNICAL SPECIFICATION
CQM5330 S12

Guaranteed performance specifications unless

otherwise noted.

GENERAL

Typical values are given in brackets.

Frequency Range
66 - 88 MHz

Channel Separation

CQM5332: 30/25 kHz
CQM5333: 20 kHz
CQM5334: 12.5 kHz

Maximum Frequency Deviation

CQM5332: *5 kHz
CQM5333: 4 kHz
CQM5334: £2.5 kHz

Modulation Frequency Range

CQM5332: 300 - 3000 Hz
CQM5333: 300 - 3000 Hz
CQM5334: 300 - 2550 Hz

Maximum RF Bandwidth
RX: 1.5 MHz
TX: 2.5 MHz

Sensitivity
12 dB SINAD (EIA), + e.m.f.:
0.3 uV (0.25 uv)

EIA measuring conditions:
Af= +2/3 Af max: fmod: 1 kHz

20 dB SINAD (CEPT), e.m.f.:

CQM5332: 0.75 uV (0.55 uV)
CQM5333: 0.75 uV (0.55 uV)
CQM5334: 1.0 uvV (0.75 uV)

60.503-E1

Antenna Impedance
50 ohm

Maximum number of channels
12

Supply Voltage
Minimum: 10.8 V

Nominal: 13.2 V
Maximum: 16.6 V

Temperature Range
-30°C to +60°C

Dimensions
B xD x H: 180 x 190 x 60 mm

Weight
1.8 kg.

RECEIVER

CEPT measuring conditions:
Af= 60% Af max: fmod= 1 kHz
Measured with psophometric filter

Crystal Frequency Range
36 - 48 MHz

Receiver VCO Frequency Range
77 - 99 MHz

Storno
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Frequency Stability

Conforms with governments regulations

Modulation Acceptance Bandwidth

CQM5332: +7 kHz (7.5 kHz)

Adjacent Channel Selectivity

EIA

CQM5332: 75 dB (85 dB)
FTZ

CQM5333: 70 dB (85 dB)
CEPT

CQM5332: 75 dB (85 dB)
CQM5334: 65 dB (85 dB)

Spurious Rejection EIA
80 dB (85 dB)

Intermodulation Attenuation
EIA

CQM5332: 70 dB (72 dB)
FTZ

CQM5333: 70 dB (72 dB)
CEPT

CQM5332: 70 dB (75 dB)
CQM5333: 70 dB (75 dB)
CQM5334: 70 dB (73 dB)
Blocking

90 dB/uV (104 dB/uV)

Radiation
Conducted: max. 0.8 nW
Radiated: max. 0.8 nW

RF Power Output
CQM5332-6: 6 W
CQM5332-25: 25 W
CQM5333-6: 6 W
CQM5333-25: 25 W
CQM5334-6: 6 W
CQM5334-25: 25 W
(R, = 50 ohm)

L

60.503-E1
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AF Load Impedance (Loudspeaker)
4 ohm

AF Power Output
3 W

AF Distortion
5% (1.5%)
60% Af max., 1 kHz, 1 W, RF 1 mV

Audio Frequency Response CEPT/FTZ
fm: 300 - 3000 Hz
+1/-3 dB (+0/-1.5 dB)
fm: 400 - 2700 Hz
+1/-1.5 dB (+0/-1 dB)
fm: 300 - 2550 Hz
+1/-3 dB (+0/-1 dB)
Reletive to 1000 Hz, -6 dB/octave

Hum and Noise
Squelched: 80 dB (better than 85 dB)
Unsquelched: 55 dB (57 dB)

Squelch Attack Time (EIA)
150 ms (110 ms)

Squelch Recovery Time
250 ms (200 ms)

Squelch Closing Time (EIA)
150 ms (50 ms)

Current Consumption

Squelched: 350 mA (330 mA)
Receive, AF 2 W: 750 mA (730 mA)
(1 channel without tone equipment, 13.2 V
supply)

TRANSMITTER

Crystal Frequency Range
15 - 21 MHz

Crystal Frequency Multiplication
X 4

Transmitter VCO Frequency Range
66 - 88 MHz

=27 60.503-E1
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Frequency Stability

Conforms with government regulation

Undesired Radiation

max. 0.2 uW

Sideband Noise Power, CEPT
less than 70 dB

Modulation AF Input Impedance
560 ohm

Modulation Sensitivity
70 mV +2 dB
(60% Af max., 1 kHz)

Modulation Response

300 - 3000 Hz

+1/-3 dB (+0.5/-2 dB)

relative to 1000 Hz, 6 dB/octave

400 - 2700 Hz
+1/-1.5 dB (+0.5/-1 dB)
relative to 1000 Hz, 6 dB/octave

60.503-E1

TECHNICAL SPECIFICATION

300 - 2550 Hz
+1/-3 dB (+0.5/-2 dB)
Relative to 1000 Hz, 6 dB/octave

Modulation Distortion (CEPT)

max. 3%

fmod: 1000 Hz, Af= 60% Af max.
max. 5%

f =300 Hz, Af=5.5% Af max.
mod

measured with 750 usec. de-emphasis

FM Hum and Noise, CEPT
55 dB (57 dB)
measused with 750 usec. de-emphasis

Attack Time
50 ms

Current Consumption
6 W: lessthan3 A (2.5 A)
25 W: less than 5.9 A (5.0 A)

Storno
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GENERAL DESCRIPTION

CQM5330 S12

The Stornophone 5000 is a mobile radiotele-
phone unit with self-contained controls and

loudspeaker.

A comparison of the various models is pre-

sented in the table below.

Although compact in size, it contains a trans-
mitter/receiver, optional 5-tone sequential
encoder/decoder, or Channel Guard (Pilot
tone), Group Call, All Call, and up to 12

transmit and receive channels.

Type CQM5332 CQM5333 CQM5334

SPEC 6 | 25 6 |25 6/10 | 25

Frequency Range MHz 66 - 88 66 - 88 66 — 88

RF Power w 6 25 6/10] 25

Channel Spacing kHz 30/25 20 12.5

Max. Number of Channels 12 12 12

ACCESSORIES

Standard accessories include: HS5001 Retainer for MC5001
Mounting frame HS5002 Retainer, with switches, for MC5001
Power cable MC5002 Cylindrical handmicrophone with
Fist microphone with retainer or build-in amplifier and press-to talk
Fixed - mount microphone switch. Fitted with a coiled cord
External loudspeaker terminated into a connector which
External switches fits into the microphone retainer.
LS701 Loudspeaker enclosed in a plastic HS5003 Retainer for MC5002, without hook

housing, complete with cable. switch.
MC702b Dynamic fist microphone with adjust- HS5004 Retainer for MC5002, with hook switch.

able output level. MK5001 Installation kit containing connectors,
JB701a Junction box for MC702b. Consists power cable, fuses and fuseholders.

of a plastic housing provided with MN703 Desk stand for fixed installations.

cable for soldering assembly. Junction MN704 Mounting bracket for the radio ca-

box is to mounted behind the first binet.

microphone retainer. MN5001 Mounting frame for mobile installa-
MC703a Desk microphone with PTT (Push -to tions allowing the radio to be fixed

- Talk) switch for fixed installations. in 36 positions. Includes a base plate
MC704 Microphone with chockabsorbing moun with locking screw.

ting bracket for mobile installation. MN5002 Mounting cassette for the radio
MK704 Mounting kit consisting of 2 flexible cabinet (see mechanical layout).

tubes, used for mounting the MC704 MT5001 Microphone with retainer. The retai-

in close-talk position. ner contains a microswitch which is
MC5001 Fist microphone with retractables used to switch off the internal loud-

piral cable for mobile installation.

60.504-E2 = =

speaker, when the microphone is lifted.
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SuU701 Transmitter keying switch for Power Supply Units:
mounting on the steering coloum. Equipment
SuU702 Transmitter keying switch for 220 V AC|+24 V DC
mounting on the dashboard. CQM5000, max. 6/10 W PS703 PS704
SuU7o4 Switch circuit for autoradio mounting. CQM5000, max. 25 W | PS5001 PS702
SU5003 External alarm with timer (Horn Alarm).

MECHANICAL AND ELECTRICAL DESCRIPTION

The internal construction of CQM5000 is on
an H-frame chassis with a shelf separating
the receiver/transmitter (RF) printed circuit
board and the various option printed boards.
Front panel controls are an integral part of
the printed board assemblies.

The chassis is a die cast aluminium frame
comprising the left and right sides, the back,
and a shelf located midway between the top
and bottom. The chassis front is open and

looks like an "H" viewed from the front.

Interconnection to the package exterior and

to internal options are made via the Frequen-
cy Synthesizer Board located on the option
side of the H-frame. A test connector is also
located on the synthesizer board and is acces-
sible from the rear of the radio.

The moulded plastic front is directly attached
to the chassis and has the speaker mounted
to it. A separate moulded speaker grill and

aluminum nameplate are attached to the front.

The top and bottom covers slides under the
edge of the front and are then secured by

screws at the rear.

The tone signalling encoder/decoder board
(TQ), the Frequency Synthesizer Board (FB)
and the Frequency Control (FC) mount in the
top section of the chassis.

Their switches and push buttons mount di-
rectly to the boards and protrude through
the front,

Thin cast shields with adjustment holes are
placed over the transmitter and receiver os-
cillators and parts of the transmitter in order
to reduce spurious radiation.

CIRCUIT DESCRIPTION

RECEIVER

The receiver circuitry is placed on the main
board and can be divided into:

Receiver front end

1st IF section with first and second oscillator
455 kHz 2nd IF section with demodulator.

60. 504-E2

FRONT-END

The receiver front-end consists of a dual-re-
sonator input filter, a transistor RF ampli-
fier, Q401, a triple-resonator intermediate
filter and a FET mixer, Q402. The drain of
the FET is terminated in the first IF resonant

circuit which adapts the output impedance to

60. 504-E2
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4
RS14
OUTPUT
RSO ] 455 kHz
7
L502
INPUT
10,7 MHz
+
H] Us01
R507
OSCILLATOR - MIXER
IF AMPLIFIER
| 3
[5% ’CSOI
4 S
L}RSOB
:YSOI
‘J' Cs08 RSN
FIG. 1. SECOND OSCILLATOR , IF MIXER , AND IF AMPLIFIER
the crystal filter. The front-end, antenna 1st IF
relay, first mixer and part of the transmitter
PA interconnections are designed in micro- The first IF frequency is 10.7 MHz. The out-
stripline techniques on the mainboard. put from the crystal filter is fed to a dual-

gate MOSFET amplifier, Q501, the output sig-

IF AMPL. - DETECTOR - AF PRE - AMPL. 2
—0 +
IF INPUT _,_yL_ I>> [> - , VoL / sq Hi
455 kHz 5 w523
. 33K
U502 ov
¢
Cs16

R52) Ij-—
AUDIO LEVEL ADJ.
275 mV

777

FIG. 2. IF AMPLIFIER , DETECTOR , AND AF PREAMPLIFIER
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nal of which is fed to the second mixer, U501,
a single balanced, self-oscillating, active mi-
xer. Out of the second mixer comes the

455 kHz IF signal. Two diodes, D501-502,
limit the output from the mixer.

455 Hz IF/DEMODULATOR

The selectivity of the 455 kHz IF amplifier is
formed by a ceramic filter fed from a 455 kHz
amplifier/impedance transforming stage. The
final 455 kHz amplification and limiting is per-
formed by an integrated circuit, U502, which
also contains the quadrature FM detector and
the AF amplifier/output emitter follower for

the audio line signal.

SQUELCH AND AUDIO CIRCUITS

The audio line signal (Vol/Sq - HI) is fed to
a selective amplifier stage, where noise (fre-
quencies around 7 kHz) is extracted from

the audio signal. Via the squelch potentiome-
ter R607, this signal reaches an expander
stage which improves the level discrimination
charateristics of the circuit. A passive volta-
ge doubler circuit (D603-D604) with high sour-
ce impedance performs the action of an ave-
rage value rectifier. A Schmitt Trigger gives
the necessary hysteresis and a well-defined
output from the following buffer stage, Q605.
In the squelched condition and during trans-
missions this output is +1.5 V and mutes the
audio power amplifier.

The transmit indicator is part of the muting

function.

GENERAL DESCRIPTION

A push button switch, S601, cancels the
squelch function, when depressed, by groun-
ding the base of Q601.

AUDIO

In sets with Pilot tone option, the audio line
signal is fed to the Pilot tone board for filte-
ring and back to the main board. In sets
without Pilot tone this path is bypassed and
the audio line signal is fed directly to the
passive deemphasis network R629-C608 fol-
lowed by the volume control. The volume con-
trol potentiometer R630 is mounted directly

on the RF board and protrude through the
front panel. The audio output amplifier U601
is a monolithic IC package capable of driving
the loudspeaker at the desired power level.
The output amplifier can be muted with a DC
signal from the audio mute gate, which combi-
nes different logic signals to deside whether
the amplifier should be active or not.

These inputs are:

Regulated TX Voltage
Squelch cancel

Squelch signal

In sets equipped with Pilot tone and/or 5-tone
sequential option, an RX mute function is
routed from the option board to make the ex-
tra mute conditions possible. The value of
C610 in the feed back loop is chosen as the
best compromise between battery ripple rejec-
tion and receiver squelch attack time.

The pilot lamp in the channel knob is suppli-
ed from A+, but controlled by the regulated
8.5 V via transistor Q968.

TRANSMITTER

The transmitter consists of a modulation pro-
cessor, an exciter,and a power amplifier, all
assembled on the main board along with the

receiver,

60. 504-E1

The exciter contains an audio processor, all
frequency multiplier functions, and includes
those stages operating at low enough power
levels to avoid heat sinks. The exciter out-

60. 504-E1
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put is at the carrier frequency when applied
to the power amplifier. The power amplifier
boosts the signal to the proper level, and
includes a low pass filter for suppressing
harmonics and a circuitry which permits ad-
justment of the operating power level. The
PA low pass filter connects to the antenna

relay via a stripline on the board.

MODULATION PROCESSOR

The signal from the microphone load, R901
on the FS board, is applied to amplifier U101b.

The transmitter audio frequency response is
shaped by the feedback network R104-R103-
c1o04.

The modulation limiting is obtained in the feed-
back network formed by D101, D102, R105,
R106 and R107. The maximum permissible fre-
quency deviation is set by a DEV. MAX. po-
tentiometer on the RF Board.

Amplifier UT01A is operated as an active low-
pass splatter filter feeding the modulating
input of the FM oscillator.

EXCITER

The exciter takes the synthesized signal, fil-
ters it to reduce spurious signals and ampli-
fies it. Three amplifier stages (Q201-2-3) and
four filters (L201-2-4-5) are used in a narrow
band design which limits the maximum frequen-
cy spread of the transmitter.

The exciter has two test points (TP201-2)

for measurements and alignment.

POWER AMPLIFIER

The PA is constructed on the main board and
employs two broadband untuned amplifier sta-

ges Q205, Q206. Two amplifier configurations

are available providing options of power le-

60. 504-E1
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vels of 6 (10) watts or 25 watts. A power
control circuit is included to sense the out-
put RF level and keep it constant with varia-
tions in temperature and supply voltage. This
circuit also limits the peak power to less than
maximum, as specified by the authorities,
while still maintaining the output as near max-
imum as possible. The output power level can
be set with a potentiometer, R221, over at
least a 3: 1 range. The transmitter delivers
rated power into a 50-ohm load. A load SWR
of 1.4:1 will result in more than 90% of the
power being radiated. The transmitter will
operate into a load with up to 3: 1 SWR.

The power adjustment is achieved by control-
ling the supply voltage of power amplifier
Q205 via transistor Q207. This series transi-
stor is biased by a voltage generated by the
feedback network C240, D201, Q201, Q209,
and Q208.

FREQUENCY SYNTHESIZER

The frequency synthesizer provides up to 12
Channels and is built on a printed wiring
board which mounts in the top section of the
radio set. There are two versions of the board,
a single channel board, FS5331, and a multi-
channel board, FS5332.

The frequency of the single channel board is
set by putting a binary code directly on the
programmable divider input while the multi-
channel board uses a channel selector and a
Frequency Control unit, FC5001. The channel
selector is mounted directly on the synthe-
sizer board and protrudes through the front
panel.

The Frequency Control unit FC5001 fits into
a shield which is placed over the main sec-
tion of the synthesizer board.

The Frequency Synthesizer board also car-
ries all interconnections between the tone mo-
dules and the RF module, and it has two con-
nectors at the rear for accessories and the

power supply cable.

60. 504-E1
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SUPPLY VOLTAGE DISTRIBUTION SYSTEM

The battery voltage (A + BATT) enters the
radio via two pins of the rear system con-
nector to the synthesizer board. Both inputs
are connected to reverse polarity protection
diodes D741, D742. The ground lead comes
through the same connector and is connected
to chassis ground through a fusible printed
wiring path which will open in case of the

ground wire being accidently connected to A+.

One battery input goes directly from the syn-
thesizer board via a feed-through capacitor
and a connector P907 to the transmitter PA
stages. The other input feeds through J903

to the main board for two functions. One
branch for the audio amplifier passes through
an RC-ripple filter R638 - C618 and one of
the ON/OFF switch sections U602. The other
section of the ON/OFF switch controls the

VB + to the voltage regulator U602 consisting
of a monolitic regulator. The regulator output
is fixed at 8.5 V by means of a factory adjust-

ed resistor.

60. 504-E1

GENERAL DESCRIPTION

Regulated 8.5 V is switched to either the re-
ceiver or the transmitter by the antenna relay.
The antenna relay is also supplied by the

8.5 V regulated.

The squelch circuit, the modulation processor,
the Frequency Synthesizer and parts of the

IF amplifier, U502, are supplied directly from
the continuous 8.5 V.

The receiver front-end, the 10.7 MHz IF sta-
ges and the second oscillator are supplied
from 8.5 V RX. The transmitter exciter is
supplied from 8.5 V TX,

In sets with 5-tone sequential option or Pilot
tone, the PTT (Push to talk) lead runs through
the option board to provide for correct tone

keying function.

WARNING

The transmitter PA transistors contain Be-
ryllia which is poisonous when absorbed by
the human body. Dissection, filing, or grin-

ding of these transistor may be hazardous.

60. 504-E1
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ADJUSTMENT PROCEDURE

CQM5330 S12

This adjustment procedure applies to the Frequency counter Z. =50 ohm;sensitivity
\ . with attenuator n
following radiotelephone types: 100 mV at 88 MHz
RF diode probe Storno 95.0089-00
CQM5332 S12  30/25 kHz Channel spacing RF coaxial probe Storno 95.0179-00
CQM5333 S12 20 kHz Channel spacing DC power supply 10.8 V - 16.6 V; 6A
CQM5334S12  12.5 kHz Channel spacing Oscilloscope 0 -5 MHz min.

Before making adjustments to the radiotele-

phone transmitter/receiver, read the type MISCELLANEOUS

label and note the channel frequencies.

Check all straps according to the notes on 4 ohm/3 W resistor 3 x Storno code 82.5026-00
the diagrams. Also check the selective cal- 22 uF/40 V electrolytic

ling tone equipment, if any, against the co- capHEction Stornecade 1551
ding instructions; refer to description of Connector, 11-pin house Storno code 41,5543-00
tone equipment. Connector, 8-pin house Storno code 41, 5542-00

All screens must be in place and properly Pins for connectors Storno code 41.5551-00
secured during the adjustments. Trimming tools

The following tables show the frequency ran-

MEASURING INSTRUMENTS ges of the CQM5330 S12 radiotelephone sig-
nals:
The following list contains instruments ne-
cessary for adjusting the radiotelephone and SIGNAL FREQUENCY MHz
checking its performance characteristics:
TX VCO 66 - 88
DC Voltmeter Rin >1 Mohm TX crystal 15 - 21
AC Voltmeter Zin >1 Mohm//50 pF TX crystal multiplication x4
Multimeter Ri >20 Kohm/Volt
Distortion meter e.g. Storno E1lc RX VCO 77 ~ 99
RF Watt meter 25 W/50 ohm/66-88 MHz RX crystal 36 - 48
Deviation meter 66-88 MHz RX crystal multiplication x2
RF generator Zout= 50 ohm; 66-88 MHz
;g-nir"a"izr signal ¢ g Storno TS-G218B Fable 1.
Channel Reference | Min. Divider Max. Divider Reference
spacing Crystal input frequency | input frequency | frequency
kHz MHz MHz MHz kHz

20 10.240 2.560 5.110 10

12.5or 25” 12. 800 3.200 6.3875 12.5

15.0 or 30” 15.360 3.840 7.665 15

Table 2 1 Two steps per channel

60.505-E1 = 1= 60.505-E1
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ADJUSTMENT PROCEDURE

Stormo

RECEIVER ADJUSTMENT

CHECKING 8.5 V REGULATED SUPPLY

Turn the power supply ON and set the vol-
tage to 13.2 V. Set the power supply current
limiter to 1 A.

Turn the radiotelephone ON by depressing
the ON/OFF button. Note the light in the
Channel selector, if any, is on.

Depress the Squelch button.

Set the volume control to minimum.
Connect the DC voltmeter to J901 pin 3 and
read the Voltage.

Requirement: 8.5 V £0.15 V

If the requirement is not fulfilled check re-
sistor R636 against the colour code of U602.

U602 colour code | R636 Value
Brown omit
Red 270
Orange 100
Yellow 47
Green 22
Blue 6.8

Adjust the power supply voltage to 16.6 V
and read the 8.5 V regulated. Compare the
change in the 8.5 Volt regulated to the value
obtained at 13.2 V.

Requirement: <50 mV

Repeat the procedure with the power supply
adjusted for 10.8 V

FREQUENCY SYNTHESIZER ALIGNMENT

Check the PROM U801, the TX mixer crystal,

the RX mixer crystal, and the reference cry-

stal and verify the frequencies and prom codes.

Mixer crystal output
Connect RF diode probe 95.0089-00 with mul-
timeter to test point TP701. (1 V range).

Adjust L711 for maximum deflection on the
multimeter.

Adjust L707 for maximum deflection on the
multimeter.

250 mV £125 mV
(corresponding to -10 dBm
to -4 dBm).

Requirement:

60. 505-E2

Note: Be careful not to resonate L707 to

the false harmonics. If in doubt con-
sult table 1 or check the crystal os-
cillator output with a spectrum ana-

lyzer.

Receiver VCO

Connect the oscilloscope to test point TP706.

The oscilloscope measures the synthesizer's lock
signal which is +8 volts with very narrow nega-
tive going pulses when in locked position. Un-
locked condition in indicated by a variable duty

signal or logic "low".

Typical trace for
locked condition

The pulse repetition rate is 10 or 12.5 kHz cor-
responding to the channel spacing respectively.
Select the channel whose frequency is closest to
the center frequency.

Adjust C745 for as narrow pulses as possible.
Connect the multimeter to test point TP703.
Adjust C745 for 4.0 volt on the multimeter.

If the radio has more than one channel adjust
C745 so that the multimeter reading for all chan-
nels are evenly distributed around 4.0 volt. The
high channel frequency shall give a voltage read-
ing above 4.0 volt equal to the low channel read-

ing below 4.0 volt.

Example:

4.8 volt (4.0+ 0.8)
Center channel reading: 4.0 volts

3.2 volt (4.0 -0.8)

High channel reading:
Low channel reading:
The deviation of the voltage reading from

4.0 volts depends on the spread of the high

and low channel.

Mixer Crystal Frequency

Connect coax probe 95.0179-00 to test point
TP701.
Connect the frequency counter to the probe

and read the frequency.

60. 505-E2
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ACTUAL TUNING VOLTAGE LIMITS i
SIGNAL FREQ.4 ! |
RX OR TX L/ I
| |
! |
T ———— === = e e I I
| I
' RECOMMENDED VALUE
Fmiax ] ' FOR DC TUNING VOLTAGE:
’ i I -AVDC=+AV DC
fcent, + — — — — —_t——— - — - — :
I [ |
fmin. | [ |
| | |
1o - ! I
| ! '
l l |
| |
| | | A DCTUNING
I | | VOLTAGE
-3 -lz =1 0 1 2 3 4
: t : T : { —
; 1 ’ ’ ;éVDc b’Av A.l ° ° ’ DC TSNING
VOLTAGE
"VoLT"
f= fxx 2 (fx= crystal frequency) During adjustment the RF generator output
Adjust L711 to the calculated frequency. must be kept low enough to prevent limiting
Requirement: f £0.3 ppm at 25°C. in the IF stages, i.e. a maximum reading of
ppm= parts per million= 10_6 50 uA on the multimeter.
Adjust coils L503, L502, L501, and L406, in
Injection Frequency that order, for maximum deflection on the
Connect coax probe 95.0179-00 to test point multimeter.
TP401.
Connect the frequency counter to the probe.
Calculate the injection frequency for all chan- FRONT-END
nels.
finj= fant”O‘ 7 (MHz) Connect the RF probe 95.0089-00 and the mul-
Select, one by one, the channels and read timeter to test point TP501. (50 uA range).
the injection frequency. Connect an unmodulated RF generator to the
Requirement: Finj 0.4 ppm antenna connector, J601.
Set the generator frequency to the receiver
frequency.
IF AMPLIFIERS Adjust the generator output to produce a de-
flection on the multimeter, i.e. a maximum
Connect a 10. 7 MHz signal generator to TP401 reading of 50 uA on the multimeter.
via coax probe 95.0179-00. Adjust L401 and L402 for maximum deflection.
Connect RF diode probe 95.0089-00 with mul- Detune L403 and 405 as much as possible.
timeter to test point TP501. (50 uA range).
60. 505-E2 -4 - 60. 505-E2




Stormo

Adjust L404 for maximum deflection on the
multimeter. This is the only adjustment of
L404 and it must not be touched during the
rest of the procedure.

Adjust L403 and L405 for maximum deflection
on the multimeter.

Readjust L401 and L402 for maximum deflec-
tion.

Remove the RF diode probe.
Standard Test condition:

Connect the RF generator to antenna connec-
tor and adjust the output to 1 mV e.m.f.
Modulate the RF generator with 1000 Hz to
60% of Af max.

CQM5332 S12  +3 kHz
CQM5333 S12  *2.4 kHz
CQM5334S12 *1.5 kHz

Connect a 4 ohm/3 W resistor load to connec-
tor J910/37 (SPKR HI-SPKR LO).

Connect an AF voltmeter to J910/4-7

(FLTD VOL SPKR LO).

IF DEMODULATOR

Turn R521 halfway up.
Adjust L504 for maximum reading on the AF

voltmeter,

Connect a distortion meter and AF voltmeter
across the 4 ohm resistor. (if Storno E11c
distortion meter is used switch the function
to AF voltmeter).

Adjust the volume control for approx. 2 V
across the load.

Adjust L501 and L406 for minimum distortion.
The demodulated signal may be monitored on
an oscilloscope connected in parallel with

the distortion meter.

Connect the AF voltmeter and distortion me-
ter to J910/4-7 (FLTD VOL - SPKR LO).
Adjust R521 for a reading of 275 mV on the
AF voltmeter.

60.505-E1

ADJUSTMENT PROCEDURE

Requirement: 275 mV =5 mV.
Read the distortion.
Typical Total Harmonic Distortion (THD) will

be less than 5%.
RECEIVER SENSITIVITY
EIA or CEPT method may be used.

Method of measurement CEPT

The purpose of the measurement is to define

the ratio of one condition to another.

The first condition is the one where a mo-
dulated RF-signal drives the receiver into
full limiting. The audio output is measured
with the distortion meter (in the CAL position)
and, disregarding the amplitude of the audio,
this is adjusted to read 100% on the meter
scale; this is our reference condition con-

sisting of signal +noise +distortion, where

'signal' is the modulation of the RF, 'noise'
is the lowest possible amount achieved from
that particular receiver, when receiving a
strong carrier, and 'distortion' is the modu-
lation being slightly distorted in passing
through the receiver.

The second condition is the one where the
signal (modulation) is removed with a notch
filter and the RF-signal is lowered in ampli-

tude until the remaining noise'and distortion

increases to 20 dB below the first condition,
as read on the distortion meter scale. This
corresponds to a reading of 10%, 10 being
20 dB below 100, which was our reference

condition.

In practice our first condition is achieved
by feeding a minimum of 1000 uV of RF- sig-
nal modulated with 1000 Hz at 60% Af max. to
the receiver.

The audio output (which must be at least
100% of the receiver's audio rating) is mea-
sured through the psophometric filter, with
the distortion meter in position CAL and ad-
justed with potentiometer ADJ. FSD. to a
reading of 100.

60.505-E1
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The notch filter is then inserted in series
with the audio by pressing one of the buttons
marked in %. The meter needle immeadiately
drops to indicate a low value, this being

the receiver's inherent audio distortion.

By backing off the attenuator of the RF-ge-

nerator thereby lowering the RF input to the
receiver, the noise will eventually increase;
the attenuator is now adjusted for a 10% rea-

ding on the distortion meter scale.

At this stage it must be ensured that the
increased noise and the signal (with the notch
filter switched out while checking) still equals

100 on the meter scale.

The RF-generator's calibrated attenuator
now shows the value of RF-signal required
to achieve a 20 dB ratio between signal +
noise + distortion and noise + distortion,
i.e. 20 dB SINAD sensitivity.

EIA Method

EIA (Electronic Industrie's Association)
Standard, definition:

The SINAD sensitivity of a receiver is the
minimum input signal that will provide at least
50% of the receivers's rated audio power with

12 dB signal + noise + distortion to noise +

distortion,

The EIA method differs from CEPT by omit-
ting the psophometric filter, adjusting the
RF generator for 2/3 x Afmax., and measure
the distortion at 50% of the receiver's rated
AF power. The SINAD sensitivity is measur-
ed as a 12 dB ratio between signal + noise +
distortion and noise + destortion, which cor-
responds to a reading of 25% noise + distor-

tion.

60.505-E1

ADJUSTMENT PROCEDURE

ADJUSTING THE SENSITIVITY

Lower the RF generator output to obtain

20 dB SINAD (10% THD as measured with the
distortion meter). Readjust L402 for the best
SINAD value, e.i. lowest generator output
for 10% THD.

MEASURING 20 dB SINAD (CEPT)

Adjust the volume control for 2.45 V (1.5 W/
4 ohm) as measured with an AF voltmeter a-
cross the load.

Adjust the RF generator output to obtain

20 dB SINAD condition.

Read the 20 dB SINAD sensitivity (e.m.f.)
Requirement: <0.75 uV.

The sensitivity should be measured on all

channels, if more than one.

MEASURING 12 dB SINAD (EIA)

Adjust the volume control for 2. 45 V as mea-
sured with an AF voltmeter across the load.
Adjust the RF generator to obtain 12 dB
SINAD condition.

Read the 12 dB SINAD sensitivity.
Requirement: <0.3 uV (¥ e.m.f.)

The sensitivity should be measured on all

channels, if more than one.

AUDIO FREQUENCY RESPONSE

Set the signal generator to Standard Test
Condition.

Adjust the volume control for 0.82 V across
the load. (4 ohm across (SPKR HI - LO).

At 13.2 V supply, AF = 60% AF max and

1000 Hz measure the output voltage according

to the following table:

60.505-E1
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Frequency Level Tol.
Type CQM5332 S12 300 Hz +9 dB +1 dB/-3 dB
1000 Hz 0 dB
3000 Hz -9.5 dB +1 dB/-3 dB
Type CQM5333 S12 300 Hz +10.5 dB +1.5 dB/-3 dB
400 Hz +8 dB +1.5 dB/-1.5 dB
1000 Hz 0 dB
2700 Hz -8.6 dB +1.5 dB/-1.5 dB
3000 Hz -9.5 dB +1.5 dB/-3 dB
6000 Hz <-20 dB
Type CQM5334 S12 300 Hz +9 dB +1 dB/-3 dB
1000 Hz 0 dB
2550 Hz -8 dB +1 dB/-3 dB

Stomo

SELF QUIETING CHECK

Internal oscillators, dividers and the harmo-
nic frequencies hereof, may cause self quie-
ting of the receiver if a mixer product falls
in the RF or IF pass band.

For proper operation of the squelch all chan-
nels must be checked for the self quieting

phenomenon.

Connect the RF generator to the antenna con-
nector. Reduce the RF output to 0.

Set the frequency outside the 66 - 88 MHz
band.

Alternatively, an attenuator (50 ohm) may be

connected to the antenna connector.

Connect an AF voltmeter across the 4 ohm
speaker load.

Adjust the volume control for 774 mV (0 dBm)
as read on the AF voltmeter.

Select, in turn, all allocated channels.

60.505-E1

The reading on the AF voltmeter shall not on
any selected channel decline more than 6 dB.

Requirement: Quieting <6 dB.

AF POWER OUTPUT

Adjust the RF signal generator to Standard
Test Condition.

Set the supply voltage to 13.2 V.

Adjust the volume control for 3 W output
(3.46 V across the 4 ohm load).

Measure the distortion (THD).
Requirement: THD <5%.

SQUELCH

Release the squelch cancel button.
Adjust potentiometer R607 squelch adj. to
open the receiver for an RF input signal
corresponding to 8-10 dB SINAD.

The final squelch adjustment must not be set
on a channel that has shown a minor degree

of selfquieting.

60. 505-E1



Stormo

CURRENT CONSUMPTION
Measure the current consumption at 13.2 V.
For sets with selective calling facilities add

current consumption of the tone unit to the

figures above.

ADJUSTMENT PROCEDURE

Stomeo

Requirements

Condition Current comsumption
Standby <400 mA
Receive <750 mA

2 WAF

~2.83 Vr.m.s.

across 4 ohm.

TRANSMITTER ADJUSTMENT

Adjust the power supply voltage to 13.2 V

and set current limiter as follows:

25 W transmitter: 6A
6 W transmitter: 4A

Refer to Receiver Alignment for measuring
8.5 V regulated supply.

Preset all transmitter tuning slugs, L151,
L153, L201, L202, L204, and L205 to be
flush with the coil form top.

Connect a multimeter (2.5 volt range)

to test point TP201.

Turn the power control potentiometer,
R221, to minimum, anticlockwise (CCW).
Connect a Wattmeter, (25 W) to the antenna

connector, J601.

FREQUENCY SYNTHESIZER ALIGNMENT

Check the PROM U801, the TX mixer crystal,
the RX mixer crystal, and the reference cry-
stal and verify the frequencies and the prom

codes.

Mixer crystal output
Connect RF probe 95.0089-00 with multimeter
to test point TP701 (1 V range).

Key the transmitter.

Adjust L701 for maximum deflection on the
multimeter.

Adjust L704 for maximum deflection on the

multimeter.

Requirement:

250 mV +£125 mV

(corresponding to -10 dBm to -4 dBm)
Note: Be careful not to resonate L704 to
the false harmonics. If in doubt con-

60. 505-E2

sult table 1 or check the crystal os-

cillator output with a spectrum analyzer.

Transmitter VCO
Connect the oscilloscope to test point TP706.

The oscilloscope measures the synthesizer's lock
signal which is +8 volts with very narrow nega-
tive going pulses when in locked position. Un-
locked condition in indicated by a variable duty

signal or logic "low".

Typical trace for
locked condition I I

The pulse repetition rate is 10 or 12.5 kHz cor-
responding to the channel spacing respectively.
Select the channel whose frequency is closest to
the center frequency.

Adjust C745 for as narrow pulses as possible.
Connect the multimeter to test point TP703.
Adjust C745 for 4.0 volt on the multimeter.

If the radio has more than one channel adjust
C745 so that the multimeter reading for all chan-
nels are evenly distributed around 4.0 volt. The
high channel frequency shall give a voltage read-
ing above 4.0 volt equal to the low channel read-

ing below 4.0 volt.

Example:

5.1 volt (4.0 + 1.1)
Center channel reading: 4.0 volts

2.9 volt (4.0-1.1)

High channel reading:
Low channel reading:
The deviation of the voltage reading from

4.0 volts depends on the spread of the high

and low channel.

60. 505-E2
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Mixer Crystal Frequency

Connect coax probe 95.0179-00 to test point
TP701.

Connect the frequency counter to the probe,
key the transmitter and read the frequency.
f= fx X U (fx= crystal frequency).

Adjust L701 to the calculated frequency.
Requirement: f £0.3 ppm at 25°C.

ppm= parts per million= 10_6.

Synthesizer Output Level

Connect a multimeter, 2.5 V range, to test
point TP201. Key the transmitter.

Adjust L153 for maximum deflection on the
multimeter, typical more than 0.75 V.

EXCITER

Coarse adjustment

Connect a multimeter (2.5 V range) to test
point TP201. Key the transmitter.

Adjust L153 for maximum deflection.

Adjust L201 for minimum deflection. The dip
is small

Connect the multimeter (2.5 V range) to test
point TP202.

Adjust L202 for maximum deflection on the
multimeter, typical 1.0 V.

Adjust L204 for minimum reading. The dip

is small.

Connect diode probe 95.0089-00 and the mul-
timeter (25 V range) to test point TP203.
Adjust L204 and L205 for maximum reading
on the multimeter, typical 15 V.

Adjust the PA power control, R221, for rated
transmitter power, 6/10 W or 25 W.

Fine adjustment
Connect the multimeter to test point TP201.

Key the transmitter.

Readjust L153 for maximum reading.
Connect the multimeter to test point TP202.
Peak L201 and L202 for maximum reading.

If the maximum is not well defined detune

60. 505-E2
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L153 slightly, adjust L201 and L202, and
repeat the adjustment of L153.

Connect the 95.0089-00 RF probe and multi-
meter to test point TP203.

Peak L204 and L205 for maximum reading.

TRANSMITTER FREQUENCY ADJUSTMENT

Connect a frequency counter through a suit-
able attenuator to the antenna connector J601.
Key the transmitter,

Select one by one, the channels and read
their frequencies.

Adjust L701 for best frequency tracking on

all channels.

Requirement: F= Fant 0.4 ppm,

ppm= parts per million= 10-(i

RF POWER OUTPUT, CURRENT CONSUMPTION,
AND POWER CONTROL

Connect the Watt meter to the antenna con-
nector, J601.

Increase the supply voltage to 16 V.The vol-
tage is measured directly at the input con-
nector J910.

Readjust the PA power control, R221, for
rated transmitter power (P), 6(10) or 25 W,
Requirement: pnom +0.1 dB.

Measure the RF power output at 16 V, 13.2 V
and 10.8 V.

Requirements (25 W):

Voltage Power Current
16.6 V 25 W (ref) <5.8 A
13.2 V >23.5 W <5.8 A
0.8 V >20 W <5.8 A
Requirements (6 W):

Voltage Power Current
16 V 6 W (ref) <2.6 A
13.2 V >5.2 W <2.6 A
10.8 V >5.0 W <2.6 A

60. 505-E2
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ADJUSTMENT PROCEDURE

MODULATION ADJUSTMENT

Set the power supply voltage to 13.2 V.

Select the channel having the highest frequen-
cy. Set R116 to mid-position.

Connect coax probe 95.0179-00 to test point
TP701.

Connect a deviation meter to the coax probe.

Connect a distortion meter and oscilloscope
to the deviation meter output.

Connect a AF generator and an AF Voltmeter
to the microphone input via a 22 uF capacitor;
refer to test setup.

Set the AF generator to 1000 Hz.

Adjust the AF generator outputto 1 V r.m.s.
This voltage is approx. 20 dB above the no-
minal modulation input level (60% Af max) to
ensure full limiting in the modulation proces-
sor.

Note the deviation read at TP701.

Connect the deviation meter to test point
TP702.

Adjust R752 (Dev. Bal.) for same deviation
as measured at TP701.

Connect the deviation meter through an at-

tenuator to the antenna connector, J601.

Connect a distortion meter and oscilloscope
to the deviation meter output.

Connect an AF generator and an AF Voltmeter
to the microphone input via a 22 uF capacitor;
refer to test setup.

Set the AF generator to 1000 Hz.

Adjust the AF generator output to 1 V r.m.s.
This voltage is approx. 20 dB above the no-
minal modulation input level (60% Af max) to
ensure full limiting in the modulation proces-
sor.

Find the AF frequency between 200 Hz and
3000 Hz giving the greatest frequency devia-
tion as read on the deviation meter with the
transmitter keyed.

Check the maximum deviation for both posi-
tive and negative deviation polarity. At that
audio frequency set the maximum frequency
deviation Af max with R116.

60.505-E1

Type Channel spacing| Af max
CQM5332 S12 30/25 kHz +5 kHz
CQM5333 S12 20 kHz 4 kHz
CQM5334 S12 12.5 kHz +2.5 kHz

= 11 =

Requirement
Difference between + and - deviation: <10%

MODULATION SENSITIVITY AND MODULATION
DISTORTION

Set the AF generator frequency to 1000 Hz
Adjust the generator output until 60% of Af

max is obtained on the deviation meter.

CQM5332S12 : #3.0 kHz
CQM5333 S12 : *2.4 kHz
CQM5334S12 @ +1.5 kHz

Read the AF generator output and measure
the modulation distortion on the audio output

of the deviation meter.

Requirements:
Modulating signal: 75 mV *3 dB
<7%

(measured without deemphasis)

Distortion:

MODULATION FREQUENCY RESPONSE

Set the AF generator to 1000 Hz.
Reduce the AF generator output until a devia-
tion of 0.2 x Af max is obtained on the de-

viation meter.

CQM5332S12 : +1.0 kHz
CQM5333 S12 : #0.8 kHz
CQM5334S12 : 0.5 kHz

Vary the frequency of the generator and
note the deviation changes as refered to the
1000 Hz value.

60.505-E1
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Requirement :

Within the frequency range 400-2700 Hz

the frequency characteristic shall lie within

+1 dB/-1.5 dB related to a 6 dB/octave charac-
teristic.

With 6 kHz modulation frequency the deviation
shall be attenuated at least 6 dB below the

1 kHz value.

ADJUSTMENT OF TONE EQUIPMENT

Measuring equipment

Storno TS-G13
95B0251-00

Tone Test Generator

Check the connections and the tone com-
bination of the TQ5001/TQ5002/TQ5004/TQ5005
and SU/5002; refer to description and dia-
grams.

Adjustment of frequency deviation

Apply Standard test condition to the trans-
mitter; refer to transmitter test setup.
Establish a shortcircuit between emitter
and collector of Q108, on the solderside

ADJUSTMENT PROCEDURE

of the TQ unit, which will produce a con-

tinuous tone to the modulator.

Key the transmitter using the tone button.

Adjust R113, TQ5001/TQ5002/TQ5004/TQ5005

for 70% of maximum frequency deviation.

Remove the short circuit.

Connect the G13 Tone Test set to the AF

output on the Deviation Meter.

Check that the tone call is properly received
when the tone button is depressed.

Checking the Tone Receiver

Apply Standard test condition to the re-

ceiver; refer to receiver test setup.

Modulate the signal generator with the G13
Tone Test Set.

Set the G13 to the proper tone combination.

Check that the TQ unit responds to a releas-

ed tone call.

TYPICAL MODULATION FREQUENCY RESPONSE FOR CQM5000

MEASURED AT
DEVIATION METER AF OUTPUT

TO MICROPHONE INPUT
0 dB ~ 02 af MAX AT 1kHz

WITH CONSTANT AF AMPLITUDE APPLIED

648 /OCTAVE

/

Stormo
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CHANNEL PROGRAMMING INSTRUCTIONS

CQM5330 S12

Programming of the PROM which contains the

data for the channel frequencies will normally
be part of the factory process, but it may al-

so be field programmed.

The PROM programming unit must be approv-
ed by the PROM manufacturer, as for example
(DATA 1/0 SYSTEM 17 or 19).

The programmer consists of the following items:

Programmer (DATA 1/0 SYSTEM 19)

Programming Pak, interchangeable

Socket adaptor

or universal programming pack.

DATA 1/0 UNIPAK (adaptable for more
than 200 types of
PROM devices).

To program a PROM the channel frequencies
for all allocated channels and the channel
spacing must be known.

It is recommended to comp|lete a worksheet
when calculating the prom data.

It is also possible to use a computer to cal-
culate the prom data and Storno will be able
to supply software programs for certain types

of computers.

Operating instructions for the Programmer is
supplied by the vendor.

WORKSHEET

For each PROM to be programmed a worksheet

should be completed to calculate the input da-

ta for each channel.

60.510-E1

The procedure for completing the worksheet
is:

1. Complete list of receiver channel fre-
quencies. (A).

2. Complete list of transmitter channel
frequencies. (B).

3. Find highest (H) and lowest (L) re-
ceiving frequencies.

4. Find highest (H) and lowest (L) trans-
mitting frequencies.

5. Select receiver mixer crystal frequen-
cy (C) from table 1. The highest and
lowest receiver frequencies must be
within the selected band.

6. Select transmitter mixer crystal fre-
quency (D) from table 2. The highest
and lowest transmitter frequencies
must be within the selected band.

7. Note channel spacing and Reference
frequency (F). See worksheet.

8. Use receiver formula to calculate "VDEC
(divisor) for all receiver channels.

9. Use transmitter formula to calculate
"VDEC" (divisor) for all transmitter
channels.

10. Check "VDEC" for all channels to be
between 256 and 511.

11. Use receiver crystal frequency and

VDEC to check for selfquieting frequen-
cies, table 3.

12. In case of selfquieting select appro-
priate alternative and possibly recal-
culate "V".

13. Convert all "VDEC"
cimal code. Refer to tabel 4.

numbers to hexade-

14. Assign the hexadecimal codes to the
corresponding channels and the PROM

adresses.

60.510-
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After completing the worksheet the 2. Insert the channel knob stop (if need-
next steps are: ed) if less than 9 channels, refer to

1. Enter correct Prom addresses and fig. 1.
corresponding data (VHEX) on the 3. In case of more than 8, but less than
Programmer (DATA 1/0), refer to 12 channels are used, transmission on
Programmer Operating Instructions. unauthorized channels must be avoided.

This is done by burning the unused
channel locations in the PROM with
the highest channel HEX CODE.

CHANNEL STOP

LOWEST INSERT HIGHEST INSERT
CH. PIN BETWEEN CH. PIN BETWEEN
1 10 and 11 1 3 and 4
2 11 and 12 2 4 and 5
3 12 and 1 3 5 and 6
4 1and 2 4 6 and 7
5 2 and 3 5 7 and 8
6 3 and 4 6 8 and 9
7 4 and 5 7 9 and 10
8 5and 6 8 10 and 11
9 6 and 7 9 11 and 12
10 7 and 8 10 12 and 1
11 8 and 9 11 1 and 2
12 9 and 10 12 2 and 3
Note: If 8 channels are used insert only one PIN.

If more than 8 channels are used stop is not possible and no

PINs are inserted.

Fig. 1. SETTING OF CHANNEL KNOB STOP.

60.510-E1 = &= 60.510-E1



CHANNEL PROGRAMMING INSTRUCTION

RECOMMENDED CRYSTAL FREQUENCIES

CQM5330
CQM5332 - CQM5334 CQM5333
FREQUENCY RANGE FREQUENCY RANGE s
65.2 - 68.3875 64.56 - 67. 11 36.35
66.2 - 69.3875 65.56 - 68.11 36. 85
67.2 - 70.3875 66.56 - 69. 11 37.35
68.2 - 71.3875 67.56 - 70. 11 37.85
69.2 - 72.3875 68.56 - 71. 11 38.35
70.2 - 73.3875 69.56 - 72. 11 38. 85
71.2 - 74.3875 70.56 - 73. 11 39. 35
72.2 - 75.3875 71.56 - 74. 11 39. 85
73.2 - 76.3875 72.56 - 75. 11 40. 35
74.2 - 77.3875 73.56 - 76. 11 40. 85
75.2 - 78.3875 74.56 - 77. 11 41,35
76.2 - 79.3875 75.56 - 78. 11 41,85
77.2 - 80.3875 76.56 - 79. 11 42.35
78.2 - 81.3875 77.56 - 80. 11 42. 85
79.2 - 82.3875 78.56 - 81. 11 43.35
80.2 - 83.3875 79.56 - 82. 11 43. 85
81.2 - 84. 3875 80.56 - 83. 11 44, 35
82.2 - 85. 3875 81.56 - 84. 11 44, 85
83.2 - 86.3875 82.56 - 85. 11 45, 35
84.2 - 87.3875 83.56 - 86. 11 45. 85
85.2 - 88,3875 84.56 - 87. 11 46. 35
86.2 - 89.3875 85.56 - 88.11 46. 85
87.2 - 90.3875 86.56 - 89. 11 47.35
88.2 - 91.3875 87.56 - 90. 11 47,85
TABLE 1. RECEIVER MIXER CRYSTAL FREQUENCY
=3 = 60.510-E1
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CHANNEL PROGRAMMING INSTRUCTION

RECOMMENDED CRYSTAL FREQUENCIES

CQM5330
CQM5332 - CQM5334 CQM5333
FREQUENCY RANGE FREQUENCY RANGE E

65.2 - 68.3875 64,56 - 67.11 15.5
66.2 - 69.3875 65.56 - 68. 11 15.75
67.2 - 70.3875 66.56 - 69. 11 16.
68.2 - 71.3875 67.56 - 70. 11 16. 25
69.2 - 72.3875 68.56 - 71.11 16.5
70.2 - 73.3875 69.56 - 72. 11 16. 75
71.2 - 74.3875 70.56 - 73.11 17.
72.2 - 75.3875 71.56 - 74. 11 17.25
73.2 - 76.3875 72.56 - 75.11 17.5
74.2 - 77.3875 73.56 - 76. 11 17.75
75.2 - 78.3875 74.56 - 77.11 18.
76.2 - 79.3875 75.56 - 78.11 18. 25
77.2 - 80.3875 76.56 - 79. 11 18.5
78.2 - 81.3875 77.56 - 80. 11 18.75
79.2 - 82.3875 78.56 - 81. 11 19.
80.2 - 83,3875 79.56 - 82. 11 19. 25
81.2 - 84,3875 80. 56 - 83. 11 19.5
82.2 - 85.3875 81.56 - 84, 11 19.75
83.2 - 86.3875 82.56 - 85. 11 20.
84.2 - 87.3875 83.56 - 86. 11 20.25
85.2 - 88,3875 84.56 - 87.11 20.5
86.2 - 89.3875 85.56 - 88. 11 20.75
87.2 - 90. 3875 86.56 - 89. 11 21.
88.2 - 91.3875 87.56 - 90.11 21.25

TABLE 2. TRANSMITTER MIXER CRYSTAL FREQUENCY

60.510-E1
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Stomeo CHANNEL PROGRAMMING INSTRUCTION
SELFQUIETING FREQUENCIES
CQM5332
RECEIVER CRYSTAL Y USE
FREQUENCY, MHz DEC ALTERNATIVE"
All crystal frequencies 428 1
38.35 457 2
38.85 377 2
39.35 297 2
40. 85 L6y 3
41.35 384 3
41.85 304 3
43.35 474 2
43.85 397 2
44,35 314 2

TABLE 3A. SELFQUIETING FREQUENCIES

60.510-E1

SELFQUIETING FREQUENCIES

+refer to worksheet

CQM5333
RECEIVER CRYSTAL \% USE
FREQUENCY, MHz DEC ALTERNATIVE®
38.85 468 3
38.85 471 2
39.35 368 3
39.35 371 2
39.85 268 3
39.85 271 2
43.85 492 3
43,85 496 2
44,35 392 3
44,35 396 2
44,85 292 3
44,85 296 2

TABLE 3B. SELFQUIETING FREQUENCIES

ot B o

+r'efer to worksheet

60.510-E1



CHANNEL PROGRAMMING INSTRUCTION

HEX CODE CONVERSION TABLE
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CHANNEL PROGRAMMING INSTRUCTION

PROGRAMMING WORKSHEET

$

FOR CQM5330 S12
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TECHNICAL SPECIFICATIONS

CQM5330 S99

Guaranteed performance specifications unless

otherwise noted.

Frequency Range
66 - 88 MHz

Channei Separation

CQM5332: 30/25 kHz
CQM5333: 20 kHz
CQM5334: 12.5 kHz

Maximum Frequency Deviation

CQM5332: +5 kHz
CQM5333: 4 kHz
CQM5334: +2.5 kHz

Modulation Frequency Range

CQM5332: 300 - 3000 Hz
CQM5333: 300 - 3000 Hz
CQM5334: 300 - 2550 Hz

Maximum RF Bandwidth
RX: 1.5 MHz
TX: 2.5 MHz

Sensitivity

12 dB SINAD (EIA), {1 e.m.f.:
0.3 uV (0.25 uV)

EIA measuring conditions:

R o . ]
Af=+2/3 Af max: fmod 1 kHz

60.579-E1

Typical values are given in brackets.

GENERAL

Antenna Impedance
50 ohm

Maximum number of channels
99

Supply Voltage
Minimum: 10.8 V

13.2 V
16.6 V

Nominal:

Maximum:

Temperature Range
-30°C to +60°C

Dimensions
B xD xH: 180 x 190 x 60 mm

Weight
1.8 kg.

RECEIVER

20 dB SINAD (CEPT), e.m.f.:

CQM5332: 0.75 uV (0.55 uV)
CQM5333: 0.75 uV (0.55 uV)
CQM5334: 1.0 uV (0.75 uV)

CEPT measuring conditions:
Af= 60% Af max: fmod: 1 kHz
Measured with psophometric filter

Storme
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Crystal Frequency Range
38.35 - 49,35 MHz

Receiver VCO Frequency Range
77 - 99 MHz

Frequency Stability

Conforms with governments regulations

Modulation Acceptance Bandwidth
CQM5332: *5 kHz (+5.8 kHz)

Adjacent Channel Selectivity

EIA

CQM5332: 75 dB (85 dB)
FTZ

CQM5333: 70 dB (85 dB)
CEPT

CQM5332: 75 dB (85 dB)
CQM5334: 65 dB (85 dB)

Spurious Rejection EIA
80 dB (85 dB)

Intermodulation Attenuation

EIA

CQM5332: 70 dB (72 dB)
FTZ

CQM5333: 70 dB (72 dB)
CEPT

CQM5332: 70 dB (75 dB)
CQM5333: 70 dB (75 dB)
CQM5334: 70 dB (73 dB)
Radiation

Conducted: max. 0.8 nW
Radiated: max. 0.8 nW

RF Power Output

CQM5332-6: 6 W
CQM5332-25: 25 W
CQM5333-6: 6 W

60.579-E1

TECHNICAL SPECIFICATIONS

Blocking
90 dB/uV (104 dB/uV)

AF Load Impedance (Loudspeaker)
4 ohm

AF Power Output
3 W (3.6 W)

AF Distortion
5% (1.5%)
60% Af max., 1 kHz, 1T W, RF1 mV

Audio Frequency Response CEPT/FTZ

fm: 300 - 3000 Hz (CEPT)
+1/-3 dB (+0/-1.5 dB)
fm: 400 - 2700 Hz (FTZ)
+1/-1.5 dB (+0/-1 dB)
fm: 300 - 2550 Hz

+1/-3 dB (+0/-1 dB)
Reletive to 1000 Hz, -6 dB/octave

Hum and Noise
Squelched: 80 dB (better than 85 dB)
Unsquelched: 55 dB (57 dB)

Squelch Attack Time (EIA)
150 ms (110 ms)

Squelch Recovery Time
250 ms (200 ms)

Squelch Closing Time (EIA)
150 ms (50 ms)

Current Consumption

1000 mA (750 mA)
1450 mA (1150 mA)

Squelched:
Receive, AF 2 W:
(13.2 V supply)

TRANSMITTER

25 W
6 W
25 W

CQM5333-25:
CQM5334-6:

CQM5334-25:
(RL= 50 ohm)

60.579-E1
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Crystal Frequency Range
15.5 - 21.25 MHz

Crystal Frequency Multiplication
X 4

Transmitter VCO Frequency Range
66 - 88 MHz

Frequency Stability

Conforms with government regulation

Undesired Radiation
max. 0.2 uW

Sideband Noise Power, CEPT
less than 70 dB

Modulation AF Input Impedance
560 ohm

Modulation Sensitivity
70 mV £2 dB
(60% Af max., 1 kHz)

Modulation Response

300 - 3000 Hz (CEPT)

+1/-3 dB (+0.5/-2 dB)

relative to 1000 Hz, 6 dB/octave

60.579-E1

TECHNICAL SPECIFICATIONS

400 - 2700 Hz (FTZ)
+1/-1.5 dB (+0.5/-1 dB)
relative to 1000 Hz, 6 dB/octave

300 - 2550 Hz
+1/-3 dB (+0.5/-2 dB)
Relative to 1000 Hz, 6 dB/octave

Modulation Distortion (CEPT)

max. 3%

fmod: 1000 Hz, Af= 60% Af max.

max. 5%

fmodz 300 Hz, Af=5.5% Af max.
measured with 750 usec. de-emphasis

FM Hum and Noise, CEPT
55 dB (57 dB)

measused with 750 usec. de-emphasis

Attack Time
50 ms

Current Consumption
6 W: lessthan3.7 A (3 A)
25 W: less than 6.6 A (5.5 A)

60.579-E1



GENERAL DESCRIPTION

CQM5330 S99

The Stornophone 5000 is a mobile radiotele-
phone unit with self-contained controls key-
board and display.

A comparison of the various models are pre-

Although compact in size, it contains a trans-
mitter/receiver, a microcomputer controlled
synthesizer and tone equipment, optional 5-
tone sequential encoder/decoder or Channel

Guard, and up to 99 transmit and receive

sented in the table below. channels.
Type CQM5332 S99 CQM5333 S99 CQM5334 S99
SPEC 6/10 | 25 6/10 | 25 6/10 25
Frequency Range MHz 6 - 88 6 - 88 6 - 88
RF Power W 6/10 | 25 6/10 | 25 6/10 25
Channel Spacing kHz 30/25 20 12.5
Max. Number
of Channels 99 99 99

ACCESSORIES

Standard accessories include:

Mounting frame

Power cable

Fist microphone with retainer or
Fixed - mount microphone
External loudspeaker

External switches

MN5001 Mounting frame for mobile installa-
tions allowing the radio to be fixed
in 36 positions. Includes a base plate

with locking screw.
MN703 Desk stand for fixed installations.

MN704a Mounting frame for mobile installations
and direct attachment to the vehicle.

MC5001 Fist microphone with retractable
spiral cable for mobile installation.

60.580-E1 -

HS5001 Retainer for MC5001.

HS5002 Retainer, with switches, for MC5001

MC704 Microphone with chockabsorbing
mounting bracket for mobile installa-
tion.

MC703 Desk microphone with PTT switch
for fixed installations.

MK5001 Installation kit containing connectors,
power cable, fuses and fuseholders.

LS701 Loudspeaker enclosed in a plastic
housing, complete with cable.

SU701  Transmitter keying switch for moun-
ting on the steering coloumn,

SU702 Transmitter keying switch for moun-
ting on the dashboard.

PS702 Power supply regulator for 24 V car
battery installations.

PS5001 Power supply for 220 V AC mains.

60.580-E1



GENERAL DESCRIPTION

MECHANICAL AND ELECTRICAL DESCRIPTION

The internal construction of CQM5000 is on an
H-frame chassis with a shelf separating the re-
ceiver/transmitter (RF) printed circuit board
and the various option printed boards. Front
panel controls, display and keyboard are an
integral part of the Control Panel.

The chassis is a die cast aluminium frame com-
prising the left and right sides, the back,

and a shelf located midway between the top
and bottom. The chassis front is open and
looks like an "H" viewed from the front.

Interconnection to the package exterior and

to internal options are made via the Frequen-
cy Synthesizer Board located on the option
side of the H-frame. A test connector is also
located on the synthesizer board and is acces-
sible from the rear of the radio.

The moulded plastic front is directly attached
to the chassis and has the speaker mounted
to it. A separate moulded control panel and
aluminum nameplate are attached to the front.

The top and bottom covers slides under the
edge of the front and are then secured by

screws at the rear.

The tone signalling encoder/decoder board
(TQ), the Frequency Synthesizer Board (FB),
and the Control Logic (CL) mount in the top

section of the chassis.

Thin casted shields with adjustment holes are
placed over the RF board and the synthesizer
board in order to reduce spurious radiation.

RECEIVER DESCRIPTION

The receiver circuitry is placed on the RF

board and can be divided into:

Receiver front end

1st IF section with first and second oscillator
455 kHz 2nd IF portion with demodulator,
Squelch

Audio Amplifier

(refer to functional block diagram)

FONT-END

The receiver front-end consists of a dual-re-
sonator input filter, a transistor RF amplifier,
Q401, a triple-resonator intermediate filter

and a FET mixer, Q402. The drain of the FET

60. 580-E1

is terminated in the first IF resonant circuit
which adapts the output impedance to the cry-
stal filter. The front-end, antenna relay, first
mixer and part of the transmitter PA inter-
connections are designed in micro-stripline tech-

niques on the mainboard.

1st IF

The first IF frequency is 10.7 MHz. The out-
put from the crystal filter is fed to a dual-

gate MOSFET amplifier, Q501, the output sig-
nal of which is fed to the second mixer, U501,

a single balanced, self-oscillating, active mixer,
Out of the second mixer comes the 455 kHz

IF signal. Two diodes, D501—502, limit the

output from the mixer.

60.580-E1
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INPUT
10,7 MHz

L502

RSO7

)

GENERAL DESCRIPTION

RS54

OUTPUT
455 kHz

J

R506

ﬁ

i

m

CSOT

PN

uso1

OSCILLATOR - MIXER
IF AMPLIFIER

—

Y501
€508

1

RSM

wT

FIG. 1. SECOND OSCILLATOR

455 kHz IF/DEMODULATOR

The selectivity of the 455 kHz IF amplifier is

formed by a ceramic filter fed from a 455 kHz

amplifier/impedance transforming stage. The

IF INPUT 34 |

455 kHz

60.580-E1

. IF MIXER , AND IF AMPLIFIER

final 455 kHz amplification and limiting is per-

formed by an integrated circuit ,

U502, which

also contains the guadrature FM detector and

the AF amplifier/output emitter follower for

the audio line signal.

IF AMPL.

- DETECTOR - AF PRE - AMPL.

>

5

ubs02

]

O
y—
\,

2
© +
A VOL / SQ HI
P903-3
R523
33K
5
ov

FIG. 2.

Cs16

T

e []-— AUDIO LEVEL ADJ.

#74

275 mV

IF AMPLIFIER , DETECTOR , AND AF PREAMPLIFIER
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SQUELCH AND AUDIO CIRCUITS

The audio line signal (Vol/Sq - HIl) is fed to

a selective amplifier stage, where noise (fre-
quencies around 8 kHz) is extracted from

the audio signal. Via the squelch potentiome-
ter R607, this signal reaches an expander
stage which improves the level discrimination
charateristics of the circuit. A passive volta-
ge doubler circuit (D603-D604) with high sour-
ce impedance performs the action of an average
value rectifier. A Schmitt Trigger gives the
necessary hysteresis and a well-defined out-
put from the following buffer stage, Q605.

In the squelched condition and during trans-
missions this output is +1.5 V and mutes the
audio power amplifier. The transmit indicater
is part of the muting function.

A push button switch, S601, cancels the
squelch function, when depressed, by groun-
ding the base of Q601.

AUDIO

In sets with Pilot tone option (CG), the audio
line signal is fed to the Pilot tone board for
filtering and back to the main board. In sets

GENERAL DESCRIPTION

Stomeo

without CG this path is bypassed and the
audio line signal is fed directly to the passive
deemphasis network R629-C608 followed by
the volume control. The volume control poten-
tiometer R630 is mounted directly on the RF
board and protrude through the front panel.
The audio output amplifier U601 is a monoli-
thic IC package capable of driving the loud-
speaker at the desired power level. The out-
put amplifier can be muted with a DC signal
from the audio mute gate, which combines
different logic signals to deside whether the
amplifier should be active or not. These in-
puts are:

Regulated TX Voltage

Squelch cancel

Squelch signal

In sets equipped with Pilot tone and/or 5-tone
sequential option, an RX mute function is
routed from the option board to make the ex-
tra mute conditions possible. The value of
C610 in the feed back loop is chosen as the
best compromise between battery ripple rejec-
tion and receiver squelch attack time.

The pilot lamp in the channel knob is sup-
plied from A+, but controlled by the regula-
ted 8.5 V via transistor Q968.

TRANSMITTER

The transmitter consists of a modulation pro-
cessor, an exciter, and a power amplifier,
all assembled on the RF board along with the

receiver.

The exciter contains, an audio processor, all
frequency multiplier functions, and includes
those stages operating at low enough power
levels to avoid heat sinks. The exciter output
is at the carrier frequency when applied to
the power amplifier. The power amplifier
boosts the signal to the proper level, and in-
cludes a low pass filter for suppressing har-

monics and a circuitry which permits adjust-

60.580-E1

ment of the operating power level. The PA
low pass filter connects to the antenna relay

via a stripline on the board.

MODULATION PROCESSOR

The signal from the microphone load R901 on
the FS board is applied to amplifier U101b.

The transmitter audio frequency response is
shaped by the feedback network R104-R103-
Cio4.

The modulation limiting is obtained in the feed-
back network formed by D101, D102, R105,

60.580-E1
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R106 and R107. The maximum permissible fre-
quency deviation is set by a DEV. BAL. po-
tentiometer on the FS board.

Amplifier U101A is operated as an active low-
pass splatter filter feeding the modulating
input of the VCO on the Frequency Synthe-

sizer board.

EXCITER

The exciter takes the synthesized signal, fil-
ters it to reduce spurious signals and ampli-
fies it. Four amplifier stages (Q201-2-

3-4) and four filters (L204-5-8-9) are used

in a narrow band design which limits the max-
imum frequency spread of the transmitter.
The exciter has three test points (TP201-2-3)

for measurements and alignment.

POWER AMPLIFIER

The PA is constructed on the main board and
employs two broadband untuned amplifier sta-
ges Q205, Q206. Two amplifier configurations
are available providing options of power le-
vels of 10 watts or 25 watts. A power con-
trol circuit is included to sense the output

RF level and keep it constant with variations
in temperature and supply voltage. This cir-
cuit also limits the peak power to less than
maximum, as specified by the authorities,
while still maintaining the output as near ma-
ximum as possible. The output power level
can be set with a potentiometer, R215, over
at least a 3: 1 range. The transmitter delivers
rated power into a 50-ohm load. A load SWR
of 1.4:1 will result in more than 90% of the
power being radiated. The transmitter will
operate into a load with up to 3: 1 SWR.

The power adjustment is achieved by control-
ling the supply voltage of power amplifier
Q205 via transistor Q207. This series transi-
stor is based by a voltage generated by the
feedback network C255, D201, Q210, Q209,
Q208.

60.580-E1
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FREQUENCY SYNTHESIZER AND
CONTROL LOGIC

The frequency synthesizer FS5331 provides
up to 99 channels and is built on a printed
wiring board which mounts in the top section
of the radioset.

The frequency of the synthesizer board is
set by a binary code from the control logic
board CL5001 which is placed over the main
section of the synthesizer board.

The Frequency Synthesizer board also car-
ries all interconnections between the tone mo-
dules and the RF module, and it has two con-
nectors at the rear for accessories and the

power supply cable.

SUPPLY VOLTAGE DISTRIBUTION SYSTEM

The battery voltage (A + BATT) enters the
radio via two pins of the rear system con-
nector to the synthesizer board. Both in-
puts are connected to reverse polarity pro-
tection diodes D741, D742. The ground lead
comes through the same connector and is con-
nected to chassis ground through a fusable
printed wiring path which will open in case
of the ground wire being accidently connect-
ed to A +,

One battery input goes directly from the syn-
thesizer board via a feed-through capacitor
and a connector P907 to the transmitter PA
stages. The other input feeds through P903 -
J903 to the RF board for two functions. One
branch for the audio amplifier passes through
an RC-ripple filter R638 - C618 and one of
the ON/OFF switch sections S602. The other
section of the ON/OFF switch controls the

VB + to the voltage regulator U602 consisting
of a monolitic regulator. The regulator output
is fixed at 8.5 V by means of a factory adjus-

ted resistor.

Regulated 8.5 V is switched to either the re-
ceiver or the transmitter by the antenna relay.
The antenna relay is also supplied by the

8.5 V regulated.

60.580-E1
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The squelch circuit, the modulation processor,
parts of the IF amplifier U502, and the Fre-
quency Synthesizer is supplied directly from
the continuous 8.5 V.

The receiver front-end, the 10.7 MHz IF sta-
ges and the second oscillator are supplied
from 8.5 V RX. The transmitter exciter is
supplied from 8.5 V TX,

In sets with 5-tone sequential option or Pilot
tone, the PTT (Push to talk) lead runs through

60. 580-E1

GENERAL DESCRIPTION

the option board to provide for correct tone

keying function.

WARNING

The transmitter PA transistors contain Beryl-
lia which is poisonous when absorbed by the

human body. Dissection, filing, or grinding

of these transistor may be hazardous.

60.580-E1
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CHANNEL PROGRAMMING INSTRUCTIONS

CQM5330 S99

Programming of the PROM which contains the
personality data will normally be part of the
factory process, but it may also be field pro-
grammed.

The PROM programming unit must be approv-
ed by the PROM manufacturer, as for example
(DATA 1/O SYSTEM 19).

The programmer consists of the following items:

Programmer (DATA /O SYSTEM 19)
Programming Pak, interchangeable
Socket adaptor

or universal programming pack.
DATA [/0 UNIPAK (adaptable for more
than 200 types of

PROM devices).

To program a PROM the channel frequencies
for all allocated channels and the channel
spacing must be known.

It is recommended to complete a worksheet
when calculating the prom data.

It is also possible to use a computer to cal-
culate the prom data and Storno will be able
to supply software programs for certain types

of computers.

Operating instructions for the Programmer is

supplied by the vendor.

WORKSHEET
For each PROM to be programmed a worksheet

should be completed to calculate the input da-

ta for each channel.

60.581-E1

The procedure for completing the worksheet is:

1. Complete list of receiver channel fre-
quencies. (A).

2. Complete list of transmitter channel
frequencies. (B).

3. Find highest (H) and lowest (L) re-
ceiving frequencies.

4. Find highest (H) and lowest (L) trans-
mitting frequencies.

5. Select receiver mixer crystal frequen-
cy (C) from table 1. The highest and
lowest receiver frequencies must be
within the selected band.

6. Select transmitter mixer crystal fre-
quency (D) from table 2. The highest
and lowest transmitter frequencies
must be within the selected band.

7. Note channel spacing and Reference
frequency (F). See worksheet.

8. Use receiver formula to calculate "VDEC
(divisor) for all receiver channels.

9. Use transmitter formula to calculate
"VDEC" (divisor) for all transmitter
channels.

10. Check “VDEC

between 256 and 511.
11. Use receiver crystal frequency and

" for all channels to be

VDEC to check for selfquieting frequen-
cies, table 3.

12. In case of selfquieting select appro-
priate alternative and possibly recal-
culate "V",

13. Convert all "VDEC" numbers to hexade-
cimal code. Refer to tabel 4.

14, Assign the hexadecimal codes to the
corresponding channels and the PROM

adresses.

After completing the worksheet enter correct
Prom addresses and corresponding data
(VHEX) on the Programmer (DATA 1/0),

refer to Programmer Operating Instructions.

60.581-
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CHANNEL PROGRAMMING INSTRUCTIONS

RECOMMENDED CRYSTAL FREQUENCIES

CQM5330 S99

CQM5332 - CQM5334 CQM5333
FREQUENCY RANGE FREQUENCY RANGE BA LRYSTAL
65.2 - 68.3875 64.56 — 67. 11 36.35
66.2 - 69.3875 65.56 - 68. 11 36. 85
67.2 - 70.3875 66.56 - 69. 11 37.35
68.2 - 71.3875 67.56 - 70. 11 37.85
69.2 - 72.3875 68.56 - 71.11 38. 35
70.2 - 73.3875 69.56 - 72. 11 38. 85
71.2 - 74.3875 70.56 - 73. 11 39.35
72.2 - 75.3875 71.56 - 74. 11 39. 85
73.2 - 76.3875 72.56 - 75.11 40.35
74.2 - 77.3875 73.56 - 76. 11 40. 85
75.2 - 78.3875 74.56 - 77.11 u1.35
76.2 - 79.3875 75.56 - 78. 11 41. 85
77.2 - 80.3875 76.56 - 79.11 42.35
78.2 - 81.3875 77.56 - 80. 11 42. 85
79.2 - 82.3875 78.56 - 81. 11 43,35
80.2 - 83.3875 79.56 - 82. 11 43. 85
81.2 - 84,3875 80.56 - 83. 11 44, 35
82.2 - 85.3875 81.56 - 84. 11 us. 85
83.2 - 86.3875 82.56 - 85. 11 45. 35
84.2 - 87.3875 83.56 - 86. 11 45. 85
85.2 - 88,3875 84.56 - 87. 11 46. 35
86.2 - 89,3875 85.56 - 88. 11 46. 85
87.2 - 90.3875 86.56 - 89. 11 47,35
88.2 - 91,3875 87.56 - 90. 11 47. 85

TABLE 1. RECEIVER MIXER CRYSTAL FREQUENCY

60.581-E1
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CHANNEL PROGRAMMING INSTRUCTIONS

RECOMMENDED CRYSTAL FREQUENCIES

CQM5330 S99

Stermmo

CQM5332 - CQM5334 CQM5333
FREQUENCY RANGE FREQUENCY RANGE TX CRYSTAL

65.2 - 68.3875 64.56 - 67.11 15.5
66.2 - 69.3875 65.56 - 68. 11 15.75
67.2 - 70.3875 66.56 - 69. 11 16.
68.2 - 71.3875 67.56 - 70. 11 16. 25
69.2 - 72.3875 68.56 - 71. 11 16.5
70.2 - 73.3875 69.56 - 72.11 16.75
71.2 - 74.3875 70.56 - 73. 11 7.
72.2 - 75.3875 71.56 - 74. 11 17.25
73.2 - 76.3875 72.56 - 75.11 17.5
74.2 - 77.3875 73.56 - 76. 11 17.75
75.2 - 78.3875 74.56 - 77.11 18.
76.2 - 79.3875 75.56 - 78. 11 18.25
77.2 - 80. 3875 76.56 - 79. 11 18.5
78.2 - 81.3875 77.56 - 80. 11 18.75
79.2 - 82.3875 78.56 - 81. 11 19.
80.2 - 83.3875 79.56 - 82. 11 19.25
81.2 - 84,3875 80. 56 - 83. 11 19.5
82.2 - 85.3875 81.56 - 84. 11 19.75
83.2 - 86.3875 82.56 - 85. 11 20.
84.2 - 87.3875 83.56 - 86. 11 20.25
85.2 - 88.3875 84.56 - 87.11 20. 5
86.2 - 89.3875 85.56 - 88. 11 20. 75
87.2 - 90. 3875 86.56 - 89. 11 21,
88.2 - 91.3875 87.56 - 90. 11 21.25

TABLE 2. TRANSMITTER MIXER CRYSTAL FREQUENCY

60.581-E1
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Stomo CHANNEL PROGRAMMING INSTRUCTIONS
SELFQUIETING FREQUENCIES
CQM5332 S99
RECEIVER CRYSTAL \% USE
FREQUENCY, MHz DEC ALTERNATIVE"
All crystal frequencies 428 1
38.35 457 2
38.85 377 2
39.35 297 2
40. 85 4oy 3
41.35 384 3
41.85 304 3
43. 35 L7y 2
43.85 397 2
4y, 35 314 2

TABLE 3A. SELFQUIETING FREQUENCIES

SELFQUIETING FREQUENCIES
CQM5333 S99

+r-efer to worksheet

RECEIVER CRYSTAL \% USE
FREQUENCY, MHz DEC ALTERNATIVE®
38.85 468 3
38.85 471 2
39.35 368 3
39.35 371 2
39.85 268 3
39.85 271 2
43.85 492 3
43.85 496 2
44,35 392 3
44,35 396 2
44,85 292 3
44.85 296 2

TABLE 3B. SELFQUIETING FREQUENCIES

60.581-E1
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HEX CODE CONVERSION TABLE
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CHANNEL PROGRAMMING INSTRUCTIONS

$

PROGRAMMING WORKSHEET

FOR CQM5330 S99
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Storno Stomo

ADJUSTMENT PROCEDURE

CQM5330 S99

This adjustment procedure applies to the Frequency counter Z. =50 ohm;sensitivity
: ; with attenuator Ly
following radiotelephone types: 100 mV at 88 MHz
CQM5332 : 30/25 kHz Channel spacing RF diode probe Storno 95.0089-00
CQM5333 : 20 kHz Channel spacing RF coaxial probe Storno 95.0179-00
CQM5334 : 12.5 kHz Channel spacing DC power supply 10.8 V - 16.6 V; 6A
Oscilloscope 0 -5 MHz min.

Before making adjustments to the radiotele-
phone transmitter/receiver, read the type

label and note the channel frequencies. MISCELLANEOUS
Check all straps according to the notes on
the diagrams. Also check the selective cal- 4 ohm/3 W resistor 3 x Storno code 82.5026-00
ling tone equipment, if any, against the co- 22 uF/40 V electrolytic
capacitor Storno code 73.5107-00

ding instructions; refer to description of
Connector, 11-pin house Storno code 41, 5543-00

Connector, 8-pin house Storno code 41, 5542-00
Pins for connectors Storno code 41.5551-00

tone equipment.
All screens must be in place and properly

secured during the adjustments,
Trimming tools

The following tables show the frequency ran-

MEASURING INSTRUMENTS ges of the CQM5330 S12 radiotelephone sig-
nals:
The following list contains instruments ne-
cessary for adjusting the radiotelephone and SIGNAL FREQUENCY MHz
checking its performance characteristics:
DC Voltmeter Rin >1 Mohm TX VCO 66 - 88
AC Voltmeter Zin >1 Mohm//50 pF TX crystal 15 - 21
Multimeter R, 220 Kohm/Volt TX crystal multiplication xU
Distortion meter e.g. Storno Ellc
RF Watt meter 25 W/50 ohm/66-88 MHz RX VCO 77 - 99
Deviation meter 66-88 MHz RX crystal 38 - 49
RF generator Z,ut= 50 ohm; 66-88 MHz RX crystal multiplication X2
10.7 MHz signal e.g. Storno TS-G21B
generator Table 1.
Channel Reference | Min. Divider Max. Divider Reference
spacing Crystal input frequency input frequency | frequency
kHz MHz MHz MHz kHz

20 10. 240 2.560 5.110 10

12.50r 25” 12.800 3.200 6.3875 12.5

15.00r30" | 15360 3.840 7.665 15

Table 2 L Two steps per channel

60.582-E1 = 1 & 60.582-E1
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ADJUSTMENT PROCEDURE

RECEIVER ADJUSTMENT

CHECKING 8.5 V REGULATED SUPPLY

Turn the power supply ON and set the vol-
tage to 13.2 V. Set the power supply current
limiter to 1 A,

Turn the radiotelephone ON by depressing
the ON/OFF button. Note the light in the
Channel selector, if any, is on.

Depress the Squelch button.

Set the volume control to minimum.
Connect the DC voltmeter to J901 pin 3 and
read the Voltage.

Requirement: 8.5 V +0.15 V

If the requirement is not fulfilled check re-
sistor R636 against the colour code of U602.

U602 colour code R636 Value
Brown omit

Red 270
Orange 100
Yellow 47

Green 22

Blue 6.8

Adjust the power supply voltage to 16.6 V
and read the 8.5 V regulated. Compare the
change in the 8.5 Volt regulated to the value
obtained at 13.2 V.

Requirement: <50 mV

Repeat the procedure with the power supply
adjusted for 10.8 V

FREQUENCY SYNTHESIZER ALIGNMENT
Check the PROM U801, the TX mixer crystal,
the RX mixer crystal, and the reference cry-

stal and verify the frequencies and prom co-

des.

60.582-E1

Mixer crystal output
Connect RF diode probe 95.0089-00 with mul-
timeter to test point TP701. (1 V range).

Adjust L711 for maximum deflection on the
multimeter.

Adjust L707 for maximum deflection on the
multimeter. ’

250 mV £125 mV
(corresponding to -10 dBm
to -4 dBm).

Requirement:

Note: Be careful not to resonate L707 to

the false harmonics. If in doubt con-
sult table 1 or check the crystal os-
cillator output with a spectrum ana-

lyzer.,

Receiver VCO

Connect the multimeter, 10 V range, to test
point TP706. The synthesizer's lock signal

is accessible at TP706. +8 V DC with very
narrow pulses (0.1 u sec) indicates normal
locked condition. Unlocked condition is indi-
cated by a variable duty signal or logic "Low".
Select the channel whose frequency is closest
to the center frequency.

Await locked condition, constant voltage.
Adjust C745 for 8 Volts on the multimeter.
Connect the multimeter to test point TP703.
Adjust C745 for a voltage corresponding to
the variable divider ratio (V) as indicated
by the graph fig. 1.

Requirement: The voltage shall be in the ran-
ge 1.5 Vto 6.5 V and not de-
viate from the graph by more
than 20%.

Mixer Crystal Frequency

Connect coax probe 95.0179-00 to test point
TP701.
Connect the frequency counter to the probe

and read the frequency.

60.582-E1
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DC TUNING VOLTAGE VOLTS"

ADJUSTMENT PROCEDURE

&

e_._

7 o=

6 4

5+

4 - TUNING VOLTAGE LIMITS
31

2 +

1 4+

256 511 .
0 { F : —t &'V NUMBER
200 300 400 500 600

Fig. 1. Tuning voltage vs. V. number.

f= fx2 (fx= crystal frequency)

Adjust L711 to the calculated frequency.
Requirement: f £0.3 ppm at 25°C.
ppm= parts per million= 1076

Injection Frequency

Connect coax probe 95.0179-00 to test point
TP401.

Connect the frequency counter to the probe.
Calculate the injection frequency for all chan-
nels.
finj= fant+10. 7 (MHz)

Select, one by one, the channels and read
the injection frequency.

Requirement: Finj +0.4 ppm
{F AMPLIFIERS

Connect a 10.7 MHz signal generator to TP401
via coax probe 95.0179-00.

60.582-E1

Connect RF diode probe 95.0089-00 with mul-
timeter to test point TP501. (50 uA range).
During adjustment the RF generator output
must be kept low enough to prevent limiting
in the IF stages, i.e. a maximum reading of
50 uA on the multimeter.

Adjust coils L503, L502, L501, and L406, in
that order, for maximum deflection on the
multimeter.

FRONT-END

Connect the RF probe 95.0089-00 and the mul-
timeter to test point TP501. (50 uA range).
Connect an unmodulated RF generator to the
antenna connector, J601.

Set the generator frequency to the receiver
frequency.

Adjust the generator output to produce a de-
flection on the multimeter, i.e. a maximum
reading of 50 uA on the multimeter.

60.582-E1
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Adjust L4071 and L402 for maximum deflection.
Detune L403 and 405 as much as possible.

Adjust L404 for maximum deflection on the
multimeter. This is the only adjustment of
L404 and it must not be touched during the
rest of the procedure.

Adjust L403 and L405 for maximum deflection
on the multimeter.

Readjust L401 and L402 for maximum deflec-
tion.

Remove the RF diode probe.

Standard Test condition:

Connect the RF generator to antenna connec-
tor and adjust the output to 1 mV e.m. f.
Modulate the RF generator with 1000 Hz to
60% of Af max.

CQM5332 S12/S99 *3 kHz
CQM5333 S12/S99 *2.4 kHz
CQM5334S12/S99 1.5 kHz

Connect a 4 ohm/3 W resistor load to connec-
tor J910/37 (SPKR HI-SPKR LO).

Connect an AF voltmeter to J910/4-7

(FLTD VOL SPKR LO).

IF DEMODULATOR

Turn R521 halfway up.
Adjust L504 for maximum reading on the AF

voltmeter.

Connect a distortion meter and AF voltmeter
across the 4 ohm resistor. (if Storno El1c
distortion meter is used switch the function
to AF voltmeter).

Adjust the volume control for approx. 2 V
across the load.

Adjust L501 and L406 for minimum distortion.
The demodulated signal may be monitored on
an oscilloscope connected in parallel with

the distortion meter.

60.582-E1

ADJUSTMENT PROCEDURE

Connect the AF voltmeter and distortion me-
ter to J910/4-7 (FLTD VOL - SPKR LO).
Adjust R521 for a reading of 275 mV on the
AF voltmeter.

Requirement: 275 mV *5 mV.

Read the distortion.

Typical Total Harmonic Distortion (THD) will
be less than 5%.

RECEIVER SENSITIVITY
EIA or CEPT method may be used.

Method of measurement CEPT
The purpose of the measurement is to define

the ratio of one condition to another.

The first condition is the one where a mo-
dulated RF-signal drives the receiver into
full limiting. The audio output is measured
with the distortion meter (in the CAL position)
and, disregarding the amplitude of the audio,
this is adjusted to read 100% on the meter
scale; this is our reference condition con-

sisting of signal +noise +distortion, where

'signal’ is the modulation of the RF, 'noise!'

is the lowest passible amount achieved from
that particular receiver, when receiving a

strong carrier, and 'distortion' is the modu-
lation being slightly distorted in passing
through the receiver.

The second condition is the one where the
signal (modulation) is removed with a notch
filter and the RF-signal is lowered in ampli-
tude until the remaining noise and distortion

increases to 20 dB below the first condition,
as read on the distortion meter scale. This
corresponds to a reading of 10%, 10 being
20 dB below 100, which was our reference

condition.

In practice our first condition is achieved
by feeding a minimum of 1000 uV of RF- sig-
nal modulated with 1000 Hz at 60% Af max. to
the receiver.

The audio output (which must be at least
100% of the receiver's audio rat‘ing) is mea-

60.582-E1
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sured through the psophometric filter, with
the distortion meter in position CAL and ad-
justed with potentiometer ADJ. FSD. to a
reading of 100.

The notch filter is then inserted in series
with the audio by pressing one of the buttons
marked in %. The meter needle immeadiately
drops to indicate a low value, this being

the receiver's inherent audio distortion.

By backing off the attenuator of the RF-ge-
nerator thereby lowering the RF input to the
receiver, the noise will eventually increase;
the attenuator is now adjusted for a 10% rea-
ding on the distortion meter scale.

At this stage it must be ensured that the
increased noise and the signal (with the notch
filter switched out while checking) still equals

100 on the meter scale.

The RF-generator's calibrated attenuator
now shows the value of RF-signal required
to achieve a 20 dB ratio between signal +
noise + distortion and noise + distortion,
i.e. 20 dB SINAD sensitivity.

EIA Method

EIA (Electronic Industrie's Association)
Standard, definition:

The SINAD sensitivity of a receiver is the
minimum input signal that will provide at least
50% of the receivers's rated audio power with
12 dB signal + noise + distortion to noise +

distortion.

The EIA method differs from CEPT by amit-
ting the psophometric filter, adjusting the
RF generator for 2/3 x Afmax., and measure
the distortion at 50% of the receiver's rated
AF power. The SINAD sensitivity is measur-
ed as a 12 dB ratio between signal + noise +
distortion and noise + destortion, which cor-
responds to a reading of 25% noise + distor-

tion.

60.582-E1

ADJUSTMENT PROCEDURE

ADJUSTING THE SENSITIVITY

Lower the RF generator output to obtain

20 dB SINAD (10% THD as measured with the
distortion meter). Readjust L402 for the best
SINAD value, e.i. lowest generator output
for 10% THD.

MEASURING 20 dB SINAD (CEPT)

Adjust the volume control for 2.45 V (1.5 W/
4 ohm) as measured with an AF voltmeter a-
cross the load.

Adjust the RF generator output to obtain

20 dB SINAD condition.

Read the 20 dB SINAD sensitivity (e.m.f.)
Requirement: <0.75 uV.

The sensitivity should be measured on all
channels, if more than one.

MEASURING 12 dB SINAD (EIA)

Adjust the volume control for 2. 45 V as mea-
sured with an AF voltmeter across the load.
Adjust the RF generator to obtain 12 dB
SINAD condition.

Read the 12 dB SINAD sensitivity.
Requirement: <0.3 uV (3 e.m.f.)

The sensitivity should be measured on all

channels, if more than one.

AUDIO FREQUENCY RESPONSE

Set the signal generator to Standard Test
Condition.

Adjust the volume control for 0.82 V across
the load. (4 ohm across (SPKR HI - LO).

At 13.2 V supply, AF = 60% AF max and

1000 Hz measure the output voltage according
to the following table:

60.582-E1
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Frequency Level Tol.
CQM5332 S12/599 300 Hz +9 dB +1 dB/-3 dB
1000 Hz 0 dB
3000 Hz -9.5 dB +1 dB/-3 dB
CQM5333 S12/S99 300 Hz +10.5 dB +1.5 dB/-3 dB
400 Hz +8 dB (+1.5 dB/-1.5 dB
1000 Hz 0 dB
2700 Hz -8.6 dB|+1.5 dB/-1.5 dB
3000 Hz -9.5 dB +1.5 dB/-3 dB
6000 Hz <-20 dB
CQM5334 S12/S99 300 Hz +9 dB +1 dB/-3 dB
1000 Hz 0 dB
2550 Hz -8 dB +1 dB/-3 dB
SELF QUIETING CHECK Measure the distortion (THD).

Requirement: THD <5%.
Internal oscillators, dividers and the harmo-

nic frequencies hereof, may cause self quie-

ting of the receiver if a mixer product falls SQUELCH

in the RF or IF pass band.

For proper operation of the squelch all chan- Release the squelch cancel button.

nels must be checked for the self quieting Adjust potentiometer R607 squelch adj. to
phenomenon, open the receiver for an RF input signal
Connect the RF generator to the antenna con- corresponding to 8-10 dB SINAD.

nector. Reduce the RF output to 0.

Set the frequency outside the 66 - 88 MHz The final squelch adjustment must not be set
band. on a channel that has shown a minor degree
Alternatively, an attenuator (50 ohm) may be of selfquieting.

connected to the antenna connector.
Connect an AF voltmeter across the 4 ohm

speaker load. CURRENT CONSUMPTION
Adjust the volume control for 774 mV (0 dBm)
as read on the AF voltmeter. Measure the current consumption at 13.2 V.

Select, in turn, all allocated channels.

The reading on the AF voltmeter shall not on Requirements

any selected channel decline more than 6 dB.

Requirement: Quieting <6 dB. CURRENT CONSUMPTION
CONDITION S12 S99
Standby <350 mA <1000 mA

AF POWER OUTPUT Receive <750 mA <1450 mA
2 WAF
~2.83Vr.m.s.

Adjust the RF signal generator to Standard across 4 ohm,

Test Condition. N

Set the supply voltage to 13.2 V., For sets with selective calling facilities add

Adjust the volume control for 3 W output current consumption of the toné unit to the

(3.46 V across the 4 ohm load). figures above.

60.582-E1 A 60.582-E1
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TRANSMITTER ADJUSTMENT

Adjust the power supply voltage to 13.2 V
and set current limiter as follows:

25 W transmitter: 6A
6 W transmitter: 4A

Refer to Receiver Alignment for measuring
8.5 V regulated supply.

Preset all transmitter tuning slugs, L1571,
L153, L201, L202, L204, and L205 to be

flush with the coil form top.

Connect a multimeter (2.5 volt range)

to test point TP201.

Turn the power control potentiometer,
R221, to minimum, anticlockwise (CCW).
Connect a Wattmeter, (25 W) to the antenna

connector, J601.

FREQUENCY SYNTHESIZER ALIGNMENT

Check the PROM U801, the TX mixer crystal,
the RX mixer crystal, and the reference cry-
stal and verify the frequencies and the prom

codes.

Mixer crystal output
Connect RF probe 95.0089-00 with multimeter
to test point TP701 (1 V range).

Key the transmitter.

Adjust L701 for maximum deflection on the
multimeter.
Adjust L704 for maximum deflection on the

multimeter.

Requirement:

250 mV £125 mV

(corresponding to =10 dBm to -4 dBm)
Note: Be careful not to resonate L704 to

the false harmonics. If in doubt con-
sult table 1 or check the crystal os-
cillator output with a spectrum analy-

zer,

60.582-E1

Transmitter VCO
Connect the multimeter, 10 V range, to test
point TP706.

The synthesizer's lock signal is accessible at
TP706 and +8 V DC with very narrow pulses
(0.1 u sec.) indicate normal locked condition.
Unlocked condition is indicated by a variable
duty signal or logic "LOW",

Select the channel whose frequency is closest
to the center frequency. Key the transmitter.
Await locked condition,

Adjust C737 for 8 Volts on the multimeter,
Connect the voltmeter to test point TP703.
Adjust C737 for a voltage corresponding to
the variable divider ratio (V) as indicated
by the graph fig. 1.

Requirement: The voltage shall be in the ran-
ge 1.5 Vto 6.5 V and not de-
viate from the graph by more
than 20%.

Mixer Crystal Frequency

Connect coax probe 95.0179-00 to test point
TP702.

Connect the frequency counter to the probe,
key the transmitter and read the frequency.
f= f>< X 4 (fx= crystal frequency).

Adjust L701 to the calculated frequency.
Requirement: f £0.3 ppm at 25°C.

ppm= parts per million= 1078,

Synthesizer Output Level

Connect a multimeter, 2.5 V range, to test
point TP201. Key the transmitter.

Adjust L153 for maximum deflection on the

multimeter, typical more than 0.75 V.

60.582-E1
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Coarse adjustment

Connect a multimeter (2.5 V range) to test
point TP201. Key the transmitter.

Adjust L153 for maximum deflection.

Adjust L201 for minimum deflection. The dip
is small

Connect the multimeter (2.5 V range) to test
point TP202.

Adjust L202 for maximum defleetion on the
multimeter, typical 1.0 V.

Adjust L204 for minimum reading. The dip
is small.

Connect diode probe 95.0089-00 and the mul-
timeter (25 V range) to test point TP203.
Adjust L204 and L205 for maximum reading
on the multimeter, typical 15 V.

Adjust the PA power control, R221, for rated
transmitter power, 6/10 W or 25 W.

Fine adjustment

Connect the multimeter to test point TP201.
Key the transmitter,

Readjust L153 for maximum reading.
Connect the multimeter to test point TP202.
Peak L201 and L202 for maximum reading.
If the maximum is not well defined detune
L153 slightly, adjust L201 and L202, and
repeat the adjustment of L153,

Connect the 95.0089-00 RF probe and multi-
meter to test point TP203.

Peak L204 and L205 for maximum reading.

TRANSMITTER FREQUENCY ADJUSTMENT

Connect a frequency counter through a suit-
able attenuator to the antenna connector J601.

ADJUSTMENT PROCEDURE

Key the transmitter.

Select one by one, the channels and read
their frequencies.

Adjust L7071 for best frequency tracking on
all channels.

Requirement: F= Fant +0.4 ppm,

ppm= parts per million= 1076

RF POWER OUTPUT, CURRENT CONSUMPTION,
AND POWER CONTROL

Connect the Watt meter to the antenna con-
nector, J601.

Increase the supply voltage to 16 V. The vol-
tage is measured directly at the input con-
nector J910.

Readjust the PA power control, R221, for
rated transmitter power (P), 6(10) or 25 W.
Requirement: Pnom +0.1 dB.

Measure the RF power output at 16 V, 13.2 V
and 10.8 V.

Requirements (25 W):

S12 S99
Voltage | Power Current Current
16.6 V | 25 W (ref) | <5.8 A <6.5 A
13.2V | >23.5W | <5.8A <6.5 A
10.8 V >20 W <5.8 A <6.5 A
Requirements (6 W):

S12 S99
Voltage | Power Current Current
16 V 6 W (ref) | <2.9 A <3.6 A
13.2V | >5.2 W <2.9 A <3.6 A
10.8 V >5.0 W <2.9 A <3.6 A

MODULATION ADJUSTMENT

Set the power supply voltage to 13.2 V.

Select the channel having the highest frequen-
cy. Set R116 to mid-position.

Connect coax probe 95.0179-00 to test point

60.582-E1
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TP701.

Connect a deviation meter to the coax probe.
Connect a distortion meter and oscillascope
to the deviation meter output.

60.582-E1
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Connect a AF generator and an AF Voltmeter
to the microphone input via a 22 uF capacitor;
refer to test setup.

Set the AF generator to 1000 Hz.

Adjust the AF generator output to 1 V r.m.s.
This voltage is approx. 20 dB above the no-
minal modulation input level (60% Af max) to
ensure full limiting in the modulation proces-
sor.

Note the deviation read at TP701.

Connect the deviation meter to test point
TP702.

Adjust R752 (Dev. Bal.) for same deviation
as measured at TP701.

Disconnect the deviation meter from the coax-
probe and connect it through an attenuator

to the antenna connector, J601.

ADJUSTMENT PROCEDURE

Find the AF frequency between 200 Hz and
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