Storno Stormo

GENERAL DESCRIPTION

CQM5660 S99

The Stornophone 5000 is a mobile radiotele- Although compact in size, it contains a trans-

phone unit with self-contained controls key- mitter/receiver, a microcomputer controlled
board and display. synthesizer and tone equipment, optional 5-
tone sequential encoder/decoder or Channel
A comparison of the various models are pre- Guard, and up to 99 trarsmit and receive

sented in the table below. channels.

Type CQM5662 S99 CQM5663 S99
——S—F;E—C_—“WMMM - .5 } 20 5 [ 20

Frequ;rr:;;R;ﬁr;gé.MFizr o % 420 - 470 420 - 470
__R“F Pov-v_e;_MH ‘ \/8; - }L 5 I 20 ) 5 I 20

Channel Spacing kHz 30/25 20

Max. Number - o |

of Channels 99 ' ] " g9

ACCESSORIES

»tandard 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 instatiation,
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HS50C1 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 lmst‘allativohi 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.
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MECHANICAL AND ELECTRICAL DESCRIPTION

The internal construction of COAMS000 s 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 a4 dual-re
sonator input filter, a transistor RF amplifier,
Qu01, atriple-resonator intermediate filter

and a FET mixer, Qu402. The drain of the FET
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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 21.4 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.

60.585-E1
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5 kHz IF/DEMODULATOR

e selectivity of the 455 kHz IF ampiifier is
~med by a ceramic filter fed trom a 455 kHz
wlifier/impedance transforming stage. The
1al 455 kHz amplification and Limiting is per-
rmed by an integrated circuit = U502, which
so contains the guadrature FM detector and
e AF amplifier/output emitter follower for

e audio line signal.

QUEIL.CH AND AUDIO CIRCUITS

he audio line signal (Vol/Sg HI) 1s fed to
selective amplifier stage, where noise (fn
uencies around 8 kHz) is extractec fvam

ve audio signal. Via the squelch poloniime

2r R607, this signal reaches an expander

tage which improves the level discrimination
Narateristics of the circuit. A passive volta-
je doubler circuit (D603-D604) with high sour-

e impedance performs the action of an average
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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
tering and back to the main board. In sets
vithiout CG this path is bypassed and the
audiio 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.

OUTPUT
455 kHz
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INPUT t_.
21. 4 MHz
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FIG. 1. SECOND OSCILLATOR | IF MIXER
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IF AMPL. - DETECTOR - AF PRE - AMPL.

V4

A

IF INPUT _,__SA_ >>
455 kHz

5

U502

P903-13

RS23
33K

ov

4

o
o
®
@
¢
>

AUDIO LEVEL ADJ.
275 mV

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

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-
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cludes a low pass filter for suppressing har-
monics 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 FS board is applied to amplifier U101b.

The transmitter audio frequency response is

60.585-E1
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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-
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 @ 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.

#QWER 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 vbltage. 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-

$0.585-E1
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stor is based by a voltage generated by the
feedback network C255, D201, Q201, Q209,
Q208.

FREQUENCY SYNTHESIZER AND
CONTROL LOGIC

The frequency synthesizer FS5661 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.

60.585-E1
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Regulated 8.5 V is switched to either the re- In sets with 5-tone sequential option or Pilot
ceiver or the transmitter by the antenna relay. tone, the PTT (Push to talk) lead runs through
The antenna relay is also supplied by the the option board to provide for correct tane
8.5 V regulated. keying function.

The squelch circuit, the modulation processor,
parts of the IF amplifier U502, and the Fre- WARNING
quency Synthesizer is supplied directly from

the continuous 8.5 V. The transmitter PA transistors contain Beryl-

The receiver front-end, the 10.7 MHz IF sta- lia which is poisonous when absorbed by the
ges and the second oscillator are supplied human body. Dissection,_ filing, or grinding
from 8.5 V RX. The transmitter exciter is of these transistor may be hazardous.

supplied from 8.5 V TX.

60.585-E1 -6 - 60.585-E1
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CHANNEL PROGRAMMING INSTRUCTIONS

CQM5660 S99

Programming of the PROM which contains the 1. Complete list of receiver channel fre-

personality data will normally be part of the quencies. (A).

factory process, but it may also be field pro- 2. Complete list of transmitter channel

grammed. frequencies. (B).

The PROM programming unit must be approv- 3. Find highest (H) and lowest (L) re-

ed by the PROM manufacturer, as for example ceiving frequencies.

(DATA 1/0 SYSTEM 19). 4. Find highest (H) and lowest (L) trans-
mitting frequencies.

The programmer consists of the following items: 5. Select receiver mixer crystal frequen-
cy (C) from table 1. The highest and

Programmer (DATA I/O SYSTEM 19) lowest receiver frequencies must be

Programming Pak, interchangeable within the selected band.

Socket adaptor 6. Select transmitter mixer crystal fre-

or universal programming pack. quency (D) from table 2. The highest

DATA 1/0 UNIPAK (adaptable for more and lowest transmitter frequencies

than 200 types of must be within the selected band.
PROM devices). 7. Note channel spacing and Reference

frequency (F). See worksheet.

To program a PROM the channel frequencies 8. Use receiver formula to calculate "VDEC"

for all allocated channels and the channel (divisor) for all receiver channels.

spacing must be known. 9. Use transmitter formula to calculate

It is recommended to complete a worksheet "VDEC" (divisor) for all transmitter

when calculating the PROM data. channels.

it is also possible to use a computer to cal- 10. Check ”VDEC" for all channels to be

culate the PROM data and Storno will be able between 256 and 511.

to supply software programs for certain types 11. Use receiver crystal frequency and

of computers. VpEec to check for selfquieting frequen-
cies, table 3.

Operating instructions for the Programmer is 12. In case of selfquieting select appro-

supplied by the vendor. priate alternative and possibly recal-
culate "V",

n n -
13. Convert all VDEC numbers to hexade

WORKSHEET cimal code. Refer to tabel 4.

14. Assign the hexadecimal codes to the
For each PROM to be programmed a worksheet corresponding channels and the PROM
should be completed to calculate the input da- adresses.

ta for each channel.
After completing the worksheet enter correct
“he procedure for completing the worksheet Prom addresses and corresponding data
s (Vygx) on the Programmer (DATA 1/0), refer
to Programmer Operating Instructions.

60.586-E1 -1- 60.586-E1
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CHANNEL PROGRAMMING INSTRUCTIONS Stormo
RECOMMENDED CRYSTAL FREQUENCIES
CQM5660 S99
CQM5662 " CQMs663
FREQUENCY RANGE FREQUENCY RANGE RX CRYSTAL
418.6 - 424.9755 417.32 - 422.42 48, 177777
421.1 - 427.4755 419.82 - 424,92 48. 455555
423.6 - 429.9755 422.32 - 427.42 48.733333
426.1 - U32.4755 424,82 - 429.92 49.011111
428.6 - 434.9755 427.32 - 432.42 49. 288888
431.1 - 437.4755 429.82 - 434.92 49. 566666
433.6 - 439.9755 432.32 - 437.42 49. BLLLLY
436.1 - 442, 4755 434.82 - 439.92 50. 122222
438.6 - 444, 9755 437.32 - 442,42 50. 399999
4411 - 447.4755 439.82 - 444,92 50. 677777
443.6 - 449.9755 442.32 - 447,42 50. 955555
446.1 - 452, 4755 444, 82 - L4Y. 92 51.233333
B41.4 - 44T, 7755 B4O. 12 - UU5.22 45. 955555
443.9 - 450.2755 442,62 - 447.72 46.233333
446, 4 - 452.7755 445.12 - 450.22 46. 511111
448.9 - 455.2755 447.62 - 452.72 46.788888
451.4 - 457.7775 450.12 - 455.22 47.066666
453.9 - 460.2775 452.62 - 457.72 47. 34LLLY
456.4 - 462.7755 455.12 - 460.22 47.622222
458.9 - U465.2755 457.62 - 462.72 47.899999
461.4 - 467.7755 460,12 - 465.22 u8. 177777
463.9 - 470.2755 462.62 - U467.72 48. 455555
466.4 - U472.7755 465.12 - 470.22 48. 733333
468.9 - 475.2755 467.62 - 472.72 49.011111

TABLE 1. RECEIVER MIXER CRYSTAL FREQUENCY

60.586-E1
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CHANNEL PROGRAMMING INSTRUCTIONS

RECOMMENDED CRYSTAL FREQUENCIES

CQM5660 S99

Stormo

CQM5662 CQM5663
FREQUENCY RANGE FREQUENCY RANGE TX CRYSTAL
420.0 - 426.375 418.72 - 423.82 45.955555
422.5 - 428.875 421.22 - 426.32 46.233333
425.0 - 431.375 423.72 - 428.82 46.511111
427.5 - 433.875 426.22 - 431.32 46.788888
430.0 - 436.375 428.72 - 433.82 47.066666
432.5 - 438.875 431.22 - 436.32 47.344444
435.0 - 441.375 433.72 - 438.82 47.622222
437.5 - 443.875 436.22 - 441.32 47.899999
440.0 - 446.375 438.72 - 443.82 u8.177777
442.5 - 448.875 441.22 - 446.32 48, 455555
445.0 - 451.375 443.72 - 448.82 48.733333
447.5 - 453.875 446.22 - 451.32 49.011111
450.0 - 456.375 4u48.72 - 453.82 49.288888
452.5 - 458.875 451.22 - 456.32k 49.566666
455.0 - 461.375 453.72 - 458.82 49, suuuuy
457.5 - 463.875 456.22 - 461.32 50. 122222
460.0 - 466.375 458.72 - U463.82 50.399999
462.5 - 468.875 461.22 - 466.32 50.677777
465.0 - 471.375 463.72 - 468. 82 50. 955555
467.5 - 473.875 466.22 - 471.32 51.233333

TABLE 2. TRANSMITTER MIXER CRYSTAL FREQUENCY

60.586-E1

60.586-E1



CHANNEL PROGRAMMING INSTRUCTIONS

SELFQUIETING FREQUENCIES

CQM5662 S99

Storno

RECEIVER CRYSTAL v USE
FREQUENCY. MHz DEC ALTERNATIVE®

All crystal frequencies | '428 1
48.177 265 2

48.177 274 4

48.733 ; 416 4

48. 733 | 459 4

49, 844 466 2

50. 122 366 2

50. 399 266 2

50.399 397 4

47.622 465 2

47.899 328 2

TABLE 3A. SELFQUIETING FREQUENCIES

60.586-E1

+r'efer' to worksheet

60.586-E1



Stormo

CHANNEL PROGRAMMING INSTRUCTIONS

SELFQUIETING FREQUENCIES

CQM5663 S99

Storno

RECEIVER CRYSTAL vV USE
FREQUENCY. MHz DEC ALTERNATIVE"
48.177 278 4
48.177 286 2
48.177 331 y
49. 566 290 Y
50. 122 458 4
50. 122 503 4
50. 399 333 2
50. 399 378 2
45. 955 284 Y
46.511 374 2
46.788 375 4
47.899 399 y
47.899 411 4
47.899 456 2
48.177 274 m
u8. 177 286 4
48.177 331 m
48.177 420 2
48. 733 390 4
48.733 39y T 2
49,011 265 4

TABLE 3B. SELFQUIETING FREQUENCIES

60.586-E1

+r-efer to worksheet
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CHANNEL PROCRAMMING INSTRUCTIONS

Storno

PROGRAMMING WORKSHEET

FOR CQM5660 S99
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ADJUSTMENT PROCEDURE

This adjustment procedure applies to the
following radiotelephone types:

CQM5662 : 30/25 kHz Channel spacing
CQM5663 : 20 kHz Channel spacing

( ‘ore making adjustments to the radiotele-
phone transmitter/receiver, read the type
iabel and note the channel frequencies.
Check all straps according to the notes on
the diagrams. Also check the selective cal-
ling tone equipment, if any, against the co-
ding instructions; refer to description of
tone equipment.

All screens must be in place and properly

secured during the adjustments.

MEASURING INSTRUMENTS

CQM5660 S99

Freqyency counter

with attenuator

RF diode probe
RF coaxial probe
DC power supply

Oscilloscope.

MISCELLANEOUS

4 ohm/3 W resistor ‘

Stomo

Zin = 50 ohm; sensitivity
100 mV at 470 MHz
Storno 95.0089-00
Storno 95.0179-00

10.8 V - 16.6 V; 6A

0 -5 MHz min.

3 x Storno code 82.5026-00

22 uF/40'V electrolytic

capacitor

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

Pins for connectors

Trimming tools

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 CQM5660 S12 radiotelephone sig-

nals:
The following list contains instruments ne- SIGNAL FREQUENCY MHz
cessary for adjusting the radiotelephone and ‘ A
aecking its performance characteristics: TXVCOo 140 - 156
TX crystal’ 45 - 50
DC Voltmeter Rin >1 Mohm = cry i tio! 3
t iplication
AC Voltmeter Z, >1 Mohm//50 pF crystal multiplicatio x
Mulitimeter R. >20 Kohm/Volt
N ' T RX VCO 139 - 157
Distortion meter e.g. Storno Ellc
RF Watt meter 25 W/50 ohm/420-470 MHz RX crystal 47 - 50 (420 - 450)
Deviation meter 420-470 MHz ) o 45 - 48 (440 - 470)
RF generator Z_ = 50 ohm; 420-470 MHz RX crystal multiplication 3
21.4 MHz signal e.g. Storno TS-G21B Table 1
generator ’
Channel Reference | Min. Divider Max. Divider Reference
spacing Crystal input frequency | input frequency | frequency
kHz MHz MHz MHz kHz

20 6.8266 1.7066 3. 4066 6.666

30 or 25" 8.5333 2.1333 4.2583 8.333

Table 2 1) Two steps per channel

60.587-E1
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ADJUSTMENT PROCEDURE

Storno

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 P

read the Voltage.

Requirement: 8.5V £0.15 V b

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
Yellaw 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. :

60.587-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.
Requirement: 45 mV *15 mV
(corresponding to -10 dBm
to -4 dBm).

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. 3.

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.

60.587-E1
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DC TUNING VOLTAGE vOLTS'
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ADJUSTMENT PROCEDURE

Storno

i

TUNING VOLTAGE LIMITS

e+ »'V'NUMBER

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, o
Connect the frequency counter to the prbbe.

Calculate the injection frequency. for all chan-

nels.
finj: fam-21.4 (MH2z2)
Select, one by one, the channels and read

the injection frequency.
Requirement: Finj +0.2 ppm

IF AMPLIFIERS

Connect a 21.4 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).

60.587-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 mulitimeter, i.e. a maximum
reading of 50 uA on the multimeter.

Adjust L401 and L402 for maximum deflection.
Detune L406: Adjust L405 and L407 for maxi-

mum deflection on the multimeter.

60.587-E1
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Adjust L406 for maximum deflection.
Readjust L401 and L402 for maximum deftec-
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.

CQM5662 S12/S99
CQM5663 S12/S99

+3 kHz
+2.4 kHz

Connect a 4 ohm/3 W resistor load to connec-
tor J910/3-7 (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 StornoEllc
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.

Requirement: 275 mV 5 mV.

Read the distortion. ‘
Typical Total Harmonic Distortion (THD) will
be less than 5%.

60.587-E1
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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.

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

the receiver's inherent audio distortion,

60.587-E1

Storno



Stomo

By backing off the attenuator of the RF ge-
nerator, thereby lowering the RF input to the
receiver, the noise will eventualiy 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 Industries 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 + distortion, which cor-
responds to a reading of 25% noise + distor-

tion,

ADJUSTING THE SENSITIVITY

Lower the RF generator output to obtain
20 dB SINAD (10% THD as measured with the

ADJUSTMENT PROCEDURE

Storno

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: <1.0 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: <0.4 uV (3 em.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:

Frequency Level Tol.
CQM5662 S12/S99 300 Hz +9 dB +1 dB/-3 dB

1000 Hz 0 dB

3000 Hz -9.5 dB +1 dB/-3 dB
CQM5663 S12/599 300 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

60.587-E1
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SELF QUIETING CHECK Adjust.the volume control for 3 W output
(3.46 V across the 4 ohm load).

Internal oscillators, dividers and the harmo- Measure fhe distortion (THD).

nic frequencies hereof, may cause self quie- Requirement: THD <5%.

ting of the receiver if a mixer product falls
in the RF or IF pass band. .
SQUELCH- . ...

el
For proper operation of the squelch all chan-
nels must be checked for the self quieting Release the squelch cancel button.
phenomenon. . Adjust potentiometer R607 squelch adj. to
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.
“et the frequency outside the 420 - 470 MHz The final squelch adjustment must not be set
" band. on a channel that has shown a minor dégree
Alternatively, an attenuator (50 ohm) may be of selfquieting.

connected to the antenna connector.

CURRENT CONSUMPTION
Connect an AF voltmeter across the 4 ohm

speaker load. Measure the current consumption at 13.2 V.

Adjust the volume control for 774 mV (0 dBm) v ,

as read on the AF voltmeter. Re‘guirem"en'ts

Select, in turn, all allocated channels. . B

The reading on the AF voltmeter shall not on CURRENT CONSUMPTION

any selected channel decline more than 6 dB. CONDITION S12 S99

Requirement: Quieting <6 dB. Standby <350 mA <1000 mA
Receive 2 WAF/<750 mA 3 W AF/<1450 mA

~2.83 Vr.m.s.

across 4 ohm.,
AF POWER OUTPUT

For sets with selective calling facilities add
Adjust the RF signal generator to Standard current consumption of the tone unit to the
Test Condition. figures above.

Set the supply voltage to 13.2 V.

TRANSMITTER ADJ USTMENT

ORI g s e

Adjust the power supply voltage to 13.2 V L153, L201, L202, L204, and L205 to be
and set current limiter as follows: flush with the coil form top.

20 W transmitter: 7 A Connect a multimeter (2.5 volt range)

5 W transmitter: 4 A to test point TP201.
Turn the power control potentiometer,

Refer to Receiver Alignment for measuring R221, to minimum, anticlockwise (CCW).
8.5 V regulated supply. Connect:a Wattmeter, (25 W) to the antenna
Preset all transmitter tuning slugs, L151, connector, 'J601.
60.587-E1 -7 - 60.587-E1
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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 muitiméter
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:

40 mV £15 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 trén‘s'rﬁittér.
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 V106.5V and not de-
viate from the graph by more
than 20%.

Requirement:

60.587-E1
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Mixer Crystal Frequency

Connect coax probe 95.0179-00 to test point
TP702.

Connect the freguency counter to the probe,
key the transmitter and read the frequency.
f= fx x 3 (fx= crystal frequency).

Adjust L701 to the calculated frequency.

Requirement: f 0.3 ppm at 25°C.
6

ppm= parts per million= 10~

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

Connect a multimeter (1.0 V range) to test
point TP201.

Adjust L203 for minimum deflection. The dip
is small.

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

Adjust L204 for maximum deflection on the
multimeter, typical 0.7 V.

Repeat the adjustments of L203, L153, and
L151 (L921-L926) until no further improve-
ments is obtainable.

Adjust C213 for minimum reading. The dip is
small.

Connect the multimeter, 1 volt range, to test
point TP203,

Adjust C215 for maximum reading on the mul-
timeter, typical 0.5 V.

Repeat the adjustment of C213 and L204 until
no further improvement is obtainable.

Adjust C221 m inimum deflection. The dip is
small and careful tuning is required.
Connect the multimeter, 10 volt range, to the
RF probe.

Connect RF diode probe 95.0089-00 to TP204.
Adjust C221 and C223 for maximum deflection
(typical 4.0 V).

Adjust the PA power control, R215, for rated

transmitter power, 5 Wor 20 W.

60.587-E1
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EXCITER, FINE ADJUSTMENT

Connect the mulitimeter to test point TP201.
Readjust L153 for maximum reading.

Connect the multimeter to test point TP202.
Peak L203 and L204 for maximum reading.
Connect the multimeter to test point TP203.
Connect C213 and C215 for maxi'mum ‘reading.
Connect the 95.0089-00 RF probe and multi-
meter to TP204. EEE
Adjust C221 and C223 for maximum reading.

TYPICAL TEST POINT READINGS

TP201: 0.2V
TP202: 0.7V
TP203: 0.5V
TP204: 40V

TRANSMITTER FREQUENCY ADJUSTMENT

Connect a frequency counter th&r6ugh a. s‘ui't—
able attenuator to the antenna cbnnector J607.
Key the transmitter. R
Select one by one, the channels and read
their frequencies.

Adjust L701 for best frequency tracking on’

all channels.

.+ .iADJUSTMENT PROCEDURE

Stormo

i : = +
Requirement: F Fant'0'2 ppm,

ppm= parts per million= 1078

RF POWER OUTPUT, CURRENT CONSUMPTION,
AND POWER CONTROL

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

Increase the supply voltage to 13.2 V. The
voltage is measured directly at the input con-
nector J910.

Readjust the PA power control, R221, for
rated transmitter power (P), 20 Wor 5 W.

m +0.2 dB.

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

Requirement: Pno

Requirements (20 W):

CQM5660 S12 S99
Voltage Power Current Current
16.6 V <25 W (ref) <5.4 A <6.1 A
13.2V 20 W <5.4 A <6.1 A
0.8V >20 W <5.4 A <6.1 A
Requirements (5 W):

CQM5660 S12 S99
Voltage  Power Current Current
16 V <6.5 W <1.7 A <2.4 A
3.2V 5 W <1.7A <2.4 A
0.8V >3.5W <1.7 A <2.4 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 test4 point
TP701. o

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.

60.587-E1
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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.

60.587-E1
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Disconnect the deviation meter from the coax-
probe and connect it through an attenuator

to the antenna connector, J601.

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.

Type Channel spacing Af max
CQM5662 30/25 kHz +5 kHz
CQM5663 20 kHz 4 kHz

Requirement

Difference between + and - deviation: <10%

ADJUSTMENT PROCEDURE *

Storno

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.

CQM5662 :.£3.0 kHz
CQM5663 : +2.4 kHz

Read the AF generator output and measure
the modulation d@stortion on the audio output

of the deviation meter.

R’e'quirements:
Modulating signal: 75 mV +3 dB
Distortion: <7%

(measured without deemphasis)

TYPICAL MODULATION FREQUENCY RESPONSE FOR CGMSOOO

MEASURED AT
DEVIATION METER AF OUTPUT

dB | 10 MICROPHONE INPUT
0 dB -~ 02 af MAX AT 1kHz

. 8 I

WITH CONSTANT AF AMPLITUDE APPLIED

6d8 / OCTAVE

25/ 30 kHz

0,2 03 0,4

60.587-E1
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MODULATION FREQUENCY RESPONSE Vary the frequency of the generator and

" note.the deviation changes as referred to the
Set the AF generator to 1000 Hz. 1000 Hz value.
Reduce the AF generator output until a devia- Requirement :
tion of 0.2 x Af max is obtained on the de- Within the frequency range 400-2700 Hz
viation meter, the frequency characteristic shall lie within

¥ +1 dB/-1.5 dB related to a 6 dB/octave charac-
CQM5662 : 1.0 kHz teristic.

CQM5663 : £0.8 kHz With 6 kHz modulation frequency the deviation

shall be attenuated at least 6 dB below the

1 kHz value.

60.587-E1 - 12 - 60.587-E1
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CONTROL LOGIC BOARD

CL5001 is a microcomputer controlled logic
board used in CQM5000. The logic board in-
terfaces the keyboard and 4-digit LED-dis-
play (CP5005), the synthesizer (FS5000), the
RF-board through the FS5000/XS5002 board
and the tone module (TQ5007/8).

CL5001

The pl;ogram ROM U802 determines the func-
tional behavior of the logic while the person-
ality PROM U804 determines the system mode
and contains customer specified data such as
channel information for the synthesizer and

tonetables/ tonecodes for the TQ5007/8.

CIRCUIT DESCRIPTION

The control logic board CL5001 includes the
following circuit blocks:
1. Microcomputer U801 and program ROM
U802
2. Personality PROM U804
3. Latches for RF-Synthesizer (U806,
uso7, U810)
4. Keyboard decoder/multiplexer, individual
and group tone detector (U805)
5. Attention oscillator (U812)
6. Control inputs from RF5000 through
( FS5000/XS5002
7. Control outputs to RF5000
8. Control outputs to TQ5007/5008
9. Display interface (U808/9), dimmer and
LS-indicator (LED)
10. Voltage regulator (U813/15)

MICROCOMPUTER SYSTEM

Description

The microcomputer system processes all func-
tions and information, and controls the data
communication between the different modules
of the radio unit and other accessories.

T've system consists of a microcomputer U801,
type 8035 with a 128 byte RAM memory, a
2-Kbyte EPROM U802 where the program is
stored and an address latch U803.

60.568-E1

The 8 bit ciommon bus (data and address bus)
and the 3 bit address bus interconnects those

three devices.

Instruction fetch

- When the EA-pin (External access) goes
HIGH, the busses ar used for external pro-
gram instruction fetches.

The 38 LSB (least significant bits) of the pro-
gram counter are placed on the common bus
and the 3 MSB (most significant bits)

on the lower half of port 2 (P20-P21-P22).

- The ALE - pin (address latch enable) indi-
cates a valid address. Just when ALE goes
LOwW, .thel address is stored at the output of
U8o3. - ;

- The PSEN-pin (Program Store Enable) in-
dicates that an address is in progress on
“thebiissed and just when it goes LOW, the
.external'rﬁemory U802 is enabled and the da-

»;taf‘corresponding to the address are placed
at the output of U802.

iThe common bus then reverts to input mode
(floating) and transfers the data to the mi-

crocomputer which accepts its 8 bit content
as an iristruction or data word.

60.568-E1
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LOGIC SYMBOL

—>
Y TAL PORT
—2
<:_E> PORT 2
RESET  —>
SINGLE  __| > READ
3TEP 8035
EXTEBNGL  — > WRITE
- o
—>
TEST ENABLE
— ADDRESS
> LATCH
INTERRUPT —>| ENABLE
EXPANDER
BUS <z> " STROBE
|
|

CONTROL LOGIC BOARD CL5001
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CLOCK

8- BIT 64 WORDS
DATA

CPU MEMORY
|

TIMER/ 2

1
EVENT COUNT O LINES

CAM5000 MICROPROCESSOR 8035
BLOCK DIAGRAM

D402922

INSTRUCTION FETCH FROM EXTERNAL PROGRAM MEMORY
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| e tec —

|
|
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__..nop -
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\( FLOAT]NG><
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I | FLOATING
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!_. —tpp
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l’ow-‘t’—' two
BUS ﬂ.OAHNG><ADDRE$><»’LOATINGXT)ATA FLOATING

L’Aw ",
DATA FLOW CL5001
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Data memory operation

The personality PROM U804, the seven-seg-
ment decoder U808 and the two quad latches
U806 and U807 act in the microcomputer sy-
stem as external data memories and are the-
refore addressable via the databus by using
the read or write pulses. Pin 8, RD, output :
of the read pulse and pin 10, -WR, output of
the write pulse are active LOW These pulses:

clock or enable inputs to the integrated‘ circuits.

The data memory operation takes plécé ;aé fol-
lows: e

- The wanted address which is controlled by
the program is placed on the common 8‘bits
bus.
ALE indicates that the address is valid and
as explained in the precedent section, just
when ALE goes LOW, the address is stored
at the output of U803.

lCONTROL LOGIC BOARD CL5001

Storno

- The WR pulse is used to enable U806/7,
U808 and U809 which are processing the
data output.

To enable U806/U807 the WR pulse is not
enough. They are enabled only when the
WR pulse is combined with a pulse coming
through the address lead A7.

- The RD pulse (read pulse) enables the per-
sonality PROM U804. Input data from U804
are valid when the RD pulise is LOW.

- The 8 bit common bus transfers all in or

out data to the microcomputer.

- When the operator writes, on the keyboard,
to the display, the address is available at
U809 input and waits for a write pulse to
be clocked in. Just when WR goes LOW, the
information is clocked in and just when WR

goes HIGH the data is stored.

RECEIVER

60.568-E1
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If the voltage supply falls more than 10% below
the 5 volt nominal, transistors Q819 and Q820 en-
sure a proper reset of the microcomputer sy-

stem.

PERSONALITY PROM U804

The personality PROM contains the customer

specified data of the system's functio-

nal behaviour and information about tones and

channels being used in the equipment.

Data informations stored in the PROM are
locked out by the RD pulse and transfered

to microcomputer U801 through the common

bus.

LATCHES FOR RF SYNTHESIZER

The channel information sent to the RF-syn-
thesizer via the 8 bit bus is stored in the

two quad latches U806 and U807 by the write

CONTROL LOGIC BOARD CLSbOl

Storno

The transistor array U810 inverts each output
from UB06/U807 and supplies sharp logic out-
puts. o

DECODER AND DETECTOR U805

The 'decoding circuit is able to decode a 4 x 4
matrix keyboard. The decoder output is fed in-
to the detector (dataselector) U805 at inputs 1-6.
The decoded outputs are 6 binary coded lines.
The microcomputer scans the 6 lines through
inputs A, B and C and read the information
through U805 output z (pin 14).

This information is then decoded in order to
make the microcomputer determine the function
of the key being depressed.

The two r"emaining‘zinput lines 7 and 9 of U805
are usedi‘as detect inputs from the individual
and group tone receiver; they are direct-

ly connected to TQ5007/5008 through connector
PEOT. The microcomputer scans these inputs

too to be able to set up the next tone to be re-

+ 5V

pulse.
l ot | — oo
1 </ M 3‘”“6] ﬁ 3
IR AR ER 1 s
o] -
™
J

»\

= T/O ﬂ

GROUP DETECT

INDIV DETECT

60.568 E1 -5-
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MULTIPLEXER CL5001
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+5V

-0 g
| UB)B .
b
MP
P27
i
ATTENTION TONE
ON

WHEN PULLED LOW

ATTENTION OSCILLATOR U812

Attention oscillator U812 generates an acoustic
feed-back from the loudspeaker when a push
button is depressed. 4 E

The microcomputer controls U812 through P27,

and when diode D801 goes_‘ off, U812 starts working.

The oscillator circuit includes: the two'inverters
of U812, capacitor C808 and one tr'ahsistor of
the transistor array U811 (input B7 ‘,’out‘ ut C7)

The generated signal passes throug 5, tra
Q818 and is sent via the connector P830 of the XS/
FS board to the loudspeaker.

CONTROL INPUTS FROM RF5000

- Correspondance between the CL5001 Sﬁd
the RF board takes place through cqnhector
P806. SR

- The push-to-talk (PTT) functlon is dlrect—
ly connected to the interrupt pm (INT-
pin 6) of the microcomputer and |5Q‘|ated
from the PTT to relay by Q802. This tran-
sistor is controlled by the mi,cfocomputer
output P10 (pin 27). R e

- The external tone-key functlon ‘|s trans-
ferred from connector P806 to keyboard
decoder through the same lead as TONE-
KEY button.

- RX-mute function is transferred through
Q803 and one transistor in the transistor
array U811 to the squelch detect input on the
microcomputer TO (pin 1).

60.568-E1
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ATTENTION TONE GENERATOR CL5001

'0403.103

8,5 V TX passes through the voltage divider
R803/R804 before entering the microcomputer
at input P24 (pin 35).

The VOL/SQ HI signal is transferred from
the RF board through connector P806, pin 10,
to the tone board TQ5007/5008 through

connector P801, pin 9.

CONTROL OUTPUTS TO RF5000

The RX mute depends on the transistor
Q803 which is controlled by the output P10
(pin 27) of the microcomputer through an

inverter.

The mute output is controlled by the same
output P10 (pin 27) through one of the tran-

sistors in the transistor array U811.

The PTT signal from the RF board (pin

3 on connector P806) is directly transferred
to the PTT -to-Relay output (pin 2 connector
P806) when the transistor Q802 is on.

The PTT to Relay is also controlled by the
microcomputer output P11 through an inver-

ter and a transistor in U811.

The output P11 (pin 28) of the microcom-
puter enables the MIC BLOCK function
through one of the array transistors in
U811 and transistor Q801 when the PTT

to relay is activated by the same port.

60.568-
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The output P12 (pin 29) of the microcom-
puter controls the external alarm function
pin 12 on P806 through an inverter and

one of the array transistors in U811.

The tone output is transferred from the
tone board TQ5007/5008 thirough connector
P801, pin 10, to the RF board through con-
nector P806, Pin 11.

CONTROL OUTPUTS TO TQ5007/5008.

Correspondance between the CL board and
the tone board takes place through connec-

tor Fs0i.

The system clock, which is the sample fre-
quency for the DTD chip, is output from
counter U814 at pin 2 on connector P801.
The counter U814 divides the microcompu-
ters clock frequency (3.579545 MHz) by 16
to give 223.72 KHz. This counter is con-
trolled by the keyboard through connector
P803 pin 10.

CONTROL LOGIC BOARD CL5001
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The detect output of each DTD-chip (pin 11
and 12 on P801) is connected to the micro-

computer input T1 (pin 39) through the da-
ta selector U805,

DISPLAY.ANTERFACE, DIMMER AND LS-LED

The display is a 4-digit multiplexed display.
Correspondance between the CL board and
the display takes place through connector
P802. Pins 1 to 4 transfer information about

the number to be displayed, pins 5 to 11

transfer information about which digit is go-

~ing'to be written.

The microcomputer sends digit information,
colon and call indicator instructions to the
HEX latch U809 through the address latch
U803. The write pulse from the microcom-
puter clocks the data in. Outputs Q0 to Q3
(pin 2, 5, 7 and 10) of U809 control 4 tran-
sistors Q807, 808, 809 and 810 whose collec-
tors are connected to connector P802 (pin 1,

2, 3 and 4) and their emitters in series with

the dimmer circuit.
- To setup a tone, the microcomputer loads
the DTD chip with 15 bits applied to P17 -
(pin 34). The first five bits determine the

In order to turn on some or all the seven
segments of one of the digits, the micro-
Q-value while the last ten bits program the ‘ épmputer places 4 bits on the common bus.
tone frequency either to be received or to T(he write pulse clocks them into the BCD-

ne transmitted by the TQ unit. The data to~7 Segment latch decoder-drivers where

are transferred at pin 1 on P801. they are stored, and decoded. The drivers se-
ven outputs‘are connected to pin 5 - 11 on

in order to load the programming bits, the connector P802.

~erocomputer generates a data clock for ‘l o

zach DTD chips (A101 and A102 if TQ5008) - The‘dimmer circuit consists of three transi-
3t P16 (pin 32) for A101 (indiv. call) and we S Y8FE i cascade Q815, Q816, Q817 shunted
e fpin 31) for A102 (gr./all call). The

uia clock is sent to the chips cyncronnous-

with two diodes, and connected in series with
the display driver transistors.

. with the data bits at pin 5 and 6 on con- When the photo transistor Q817 is subjec-
sotor PBO0N ted to strong light, transistor Q815
conducts and allows maximum current to
i start and stop the tone transmission, pass through the display drivers. With weak
e microcomputer controls the tone out- .. tight the transistor Q815 is cut-off and the
put from the TQ by two enable pins P15
(pin 32 for INDV.) and P13 (pin 30 for

CR/ALL.), one for each DTD-chip.

v diodes give a2 x 0,7 volts drop in the voltage
supply to the display, which then is dim-
med.

60.568-E1 60.568-E1
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VOLTAGE REGULATORS The other 5 volt regulator U813 ensures a
» continuous 5 volt supply for the data RAM
The CL5001 is supplied by 13. 6 volt nominal
, a constant memory.

To interface the FS5000, 8.5 V. cont. is

switched by the series transistors Q814 and
Q813 which are controlled by 8.5V cont. v
The 5 volt regulator U815 recei“ves‘ 13.6 V used to pull up the output level.

and supplies the entire CL and TQ board. :

,“"
i

TECHNICAL SPECIFICATIONS

Storno

in the microcomputer and gives the system

Voltage supply
13.6 V nom.

8.5 V regulated, continuous

Generated on CL5001
5.0 V regulated, switched

Synthesizer output
LOW: max 0.3 V
HIGH: min 7.5V

Microcomputer clock frequency
3.579545 MHz: Crystal controlled

5.0 V regulated, continuous
' Sample clock for TQ-unit

Current consumption _ 223.72 KHz, (Crystal/16)
420 mA +/-50 mA /
max 30 mA standby, (data RAM) . Weight
S 150 g
Logic levels L
LOW: max 0.8 V . Dimensions
HIGH: min 2.4V (b xdxh) 150 x 160 x 10 mm

Squelch detect input Temperature range (ambient)

LOW: max 0.6V -30°C to +60°C
HIGH: min 6.5V
60.568-E1 _g-
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PROGRAMMABLE TONE BOARDS

TQ5007/5008

The tone boards TQ 5007/5008 are combined
tone transmitter - tone receiver units, uni-
versal programmable. TQ 5007/8 are used in
connection with Control Logic board CL 5001
or a similar board which is able to program
the units, to control the transmitter and to
handle the detected outputs.

The TQ unit is built up around a DTD-chip,
Digital Tone Decoder, placed on a thick film
substrate.

The peripherical circuits are:

a limiter which shapes the input signals to the
DTD

an integrator which ensures proper detection
of the detected output.

In tone 'generator mode a summation network
generates the output signal from two square
waves sent out from the DTD. This summation
network is enabled from the control logic by
two three-state buffers when the TQ is used
as a tone transmitter.

After being filtered and deemphasized, the

final signal is applied to the microphone ampli-

TQ 5007 has only one DTD-substrate, A101,
which detects and/or transmits tone signal for
individual calls:~

TQ 5008 has two DTD-substrates, A101 and
A102, _;)vh‘ich detect and/or transmit tone sig-

nals for individual calls, group calls and all

TONE INPUT
INDV DETECT
LOW-PASS AMPLIFIER UMTER | o fencoser/ | fintecrator P =15
(TQ 5007/8) DATA CLOCK
I N
SYSTEM CLOCK
>
INDV.
SUMMATION DATA CLOCK
TWORK GROUP
ENCODER /
DECODER | |inteGRATUR [GFOUP_DETECT
GROUP (T0 5008)
SUMMATION

INETWORK
?____

INDV. QUT ENABLE

GR. OUT ENABLE

FILTERING
OE -EMPHA{

TONE-OUT

SIZE

60.569-E1

FUNCTIONAL DIAGRAM TQ5007/8
| D403.066
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TQ-LOADING

All connections on the TQ take place through
connector J101 which is connected to P801 on
the Control Logic board CL 5001. ]
A system clock, output from the cour%t_er us1y
on the CL board is fed to the circuit through *
pin 2 at the connector. The system clock is,
223,72 KHz which is the microcompu'iéi‘fs*%"fock
frequency divided by 16. :

To set up a tone, the DTD is loaded with

15 bits serially clocked in by a data clock.
The first 5 bits determine the circuit Q-value
(see programming manual, add. 32H in the
personality prom.)

The last 10 bits program the tone frequency
either to be received or to be transhitted by
the TQ unit (see programmingma‘nu‘aliadd. }
08-13H) RSN
These bits and the data clock are sent to the
TQ unit from the microcomputer on CL 5001 , .
via pin 1 and 5/6 on connector J101: (via pin
5 to be loaded on DTD chip A101, via'pin 6

to be loaded on DTD chip A102). I wi

TONERECEPTION

As soon as the radio is turned on, the systérﬁ"
clock starts the TQ unit and the Control Logic
board CL 5001 loads the 15 bits corresponding
to the first tone synchronuously with the data
clock in A101. When a tone call is received,
the first tone of the sequence enters pin9-at
connector J101. : -

The sinusoidal signal passes through a 2 Qole
active low-pass filter built around the opera-

tional amplifier U101a. The signal is then am-

o i
i i

plified by a factor 10 in the ampliflier U101b
and finally limited by the comparator (Schmitt-
trigger) U101c.

The obtained square-waved signal is sent to
the detect input (7) of the DTD, A101 (and
A102 if TQS5008).

The DTD, which is to be considered as a pro-
grammable digital filter, compares the signal
with the programmed tone cloked in by the
data clock. The detect output of A101 (or

A102 if group/all call) goes HIGH if the enter-
ed signal is accepted. To ensure a reliable de-
tect aknowledge, the detected output is proces-
sed by the integrator U101d or U103. The de-
layed output of U101d is connected to pin 11,
the delayed output of U103 (in connection with
A102 in TQ5008) is connected to pin 12 on J101.
Both detect outputs are active LOW.

Note: The data clock inputs must be LOW in
receiver mode, otherwise the detect outputs

are inhibited.

TONE TRANSMISSION

When the tone key is depressed, pin 7 on con-
nector J101 goes LOW and enables U102 which
is an hex non-inverting tri-state buffer. The
15 programming bits are loaded into the DTD
chips synchronuously with the data clock. The
DTD chip generates two square wave signals
at the outputs 13 and 15. These two different
signals are loaded into U102 and summed, but
differently weighted by the resistors R12 and
R13. This output signal is then filtered and
deemphasized to become a sinusoidal signal
which is sent via pin 10 at connector J101 to

the microphone amplifier on the RF-board.

TECHNICAL SPECIFICATIONS

Voltage suEElx
5.0V

60.569-E1

C‘urrem_gonsumgtion
TQ 5007: 25 mA *5 mA

TQ 5008: 50 mA +5 mA

60.569-E1
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Temperature range (ambient) ~TONE RECEIVER
-30°C to +60°C S

- 1rj)Ut impedance

Weight "> 30 kohm
60 g.

Input response
Dimensions "Low'-pass, Fc= 3100 Hz
150 x 40 x 10 mm S M

. +Activating level
300 mV 6 dB

TONE TRANSMITTER

Distorsion
Output impedance The tone receiver will accept tones
typical 25 Kohm with up to 20% distortion.
Signal output voltage ‘Selectivitx
min. 250 mV e.m.f., 1060 Hz ;_Wi;h Q-value= 32, TQ 5007/8 is not sensitive
typical 280 mV ' to adjacent tones or other tones of the same

standard series.
Frequency response

De-emphasized, Fc= 500 Hz Reaction time
Tolerance: 20 ms < r < 45 ms
+ 1 dB e,

* . Signal to noise conditions
Distorsion Tone receiver accepts a noise level:
<5% ~ SINAD= 5 dB.

Frequency error
< 0,01 %

60.569-E1 -3- E 60.569-E1
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PS5001
POWER SUPPLY UNIT

General

The PS5001 is a mains operated power supply
for the Stornophone 5000 radiotelephone when
used as base station. The unit consists of a

mains transformer, a rectifier, a smothing fil-

ter, a switching regulator, and an output filter.

The unit will supply 13.6 Volt stabilized DC
when connected to a 220V/240V AC outlet.
A LED (light emitting diode) on the front panel

i1s lit when the unit is on.
Circuit Description
Power Transformer

The power transformer is wound on a toroide
core and has two windings, a 220/240Volt
primary and a 24 Volt secondary. A 4 Amp
slow blow fuse in series with the secondary
winding protects those parts of the circuitry
which are not protected by the electronic cur-

rent limiter in the switching regulator.
Switching Regulator

The switching circuit is built as a normal
switching mode regulator with constant switch-
ing frequency,‘ approximately 32KHz, and
variable duty cycle. The actual switching
function is performed by the transistor confi-
guration Q2, Q3, Q4 and the fly-back diode
D4, which clamps the input of L-C filter
L2-C8 to ground potential in that portion of
the cycle where the switching transistors are
off and D4 is forced to conduct by the energy
from the collapsing field of L2.

The output voltage across C8 is sensed by
ICla and compared to the reference voltage
across D2-D3. The resulting signal is ampli-
fied by IC1b which is driving Q2 and in
turn Q3 and Qu.

60. 440-E1

Out:put (’:’m}_;.‘ent limiting is achieved by moni-
toring th'e:‘\/oltage drop across R17 and feed
this voltage to IC1d. The IC1d output is 'OR-
ecj‘ with ‘t'hfe voltage control signal at the IC1a
output and therefore overrides the control vol-
tage 'wher{.'the output current goes excessively
high.”” S

The two filters, C2-L1-C3, and C8-L3-C9, are
rig;‘jille-ti‘ansient filters on the input and output
and their function is to ensure that the inhe-
rent switching noise does not exceed acceptable
limits on the input and output terminals, and

the cab!es‘ as well.
Technical Specifications

Mains iVoItage
220/240V AC + 10/-15%; 50-60Hz

Power Consumption
Approx. 6mA; 0 Amp load
Approx. 450mA; 6 Amp load

OQutput Voltage
13,6V DC + 1,0V

OQutput Current

Maximum 6 Ampere (short circuit protected)

Output. Ybltgge Ripple
Less: than 100mV pp (peak to peak)

Switching Frequency

approx. 32KHz

Temperature Range
-10°C to +50°C

Duty.Cycle
as specified for CQM5000

60. 440-E1
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INSTALLATION

STORNOPHONE 5000

GENERAL

Proper installation of the Stornophone 5000
radiotelephone is most important as its per-
formance can be seriously impaired if the in
stallation work is done without due care. The
instructions should be read carefully and fol-
lowed by the person installing the equipment.
As precise instructions for all types and mo-
dels of vehicles are impossible to give, and
customer requirements may differ, all instruc-
tions, illustrations and examples in this chap-

ter must be adapted to the actual installation.
UNPACKING

Each shipment should be checked against the
packing list or invoice when arriving, and
Storno must be notified immediately of any
damage or shortage.

MOBILE INSTALLATION

Before the installation commences the cable

run should be desided. The following hints
should be noted:

Volume: 2.0 litre

Weight: 1,8 kg 190 mm

60. 380-E2

v

ity g
1

th e cables shall be as short as possible.

the cables shall be kept away from mo-

ving potts as handbrake, shock absor-
bers et

the cabies shall not run near the engi-
ne, exhaust manifold, pipes, and other

hot items

the cables should, whenever possible,
. be run in parallel with existing cables
and through the same holes in the chas-

.:sis-and car body. Suitable grommets

must always be used if special holes

are drilled in the metal work.

_the cables shall not be run externally

underneath vehicles and cable clamps

shall be used whereever the cable is

-~ kikely to saqg

ko ensure that cables are not strained
sharp bendis should be avoided.
the fuse in tho battery cable should be

placed as close to the battery as pos-

sible.

*180 mm

60.380-E2
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POSITIONING

When selecting a position in the véhicle %o_f“

install the transmitter/receiver unit several

important points should be noted:! Ly

‘ )

- the unit must be allowed to dissipate
heat ‘ PR

- the unit must be within co\h\}ﬁénie'h‘t r;:‘éach
of the operator. bk B g

- the unit must not be liable téz“c‘i‘a‘iuse
damage to the operator or pas'sengen%s

in case of an accident.

TEMPERATURE

The Stornophone 5000 circuitry is designe,d
to operate over a wide rangg ‘of«temperatulre
and the case is designed to bro‘vide maximum
heat dissipation without vents. The ambient
temperature during operation should normally
not exceed -30°C to +60°C. In cases of Opefa-
tion in hot climates adequate venti lation must
be provided. N
The equipment can be stored at highef‘ or
lower temperatures without damage. 7
Sufficient space must be left to enable a ser;
vice engineer to remove the equipment and
the cables shall be left free for the unit to be

removed from its cradle.

INSTALLATION MATERIAL

Mobile operation of the Storrigphoné 5000 re-

quires the following accessories:

MK5001 Installation kit contai‘viv’liing:

8-position connector housing with

crimp terminals

2-position connector housing with

crimp terminals

UHF antenna connector
Power Supply cable
Fuse holder

2 fuses, 8 A

Cable eyes
60. 380-E2
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MN5001 Cradle for the transmitter/receiver
unit consisting of two parts lock-
ed together by a screw.

or

MN704a Cradle for direct attachment to

the vehicle.

Both cradles allow the radio to be fixed in

36 different angles and positions.

MC704 Microphone for fixed mounting. A
bracket with rubber shock mounts

are included.

MC5001 Fist microphone with PTT button
and hook.

HS5001 Retainer for MC5001

Antenna Various types are available, refer

to Storno Antenna Sales Program-

me.

Mobile antennas are normally supplied with

adequate lengths of coaxial cable.

OPTIONS

HS5002 Retainer for MC5001 with switches.

SuU701 Keying switch, long lever

SuU702 Keying switch, short lever

LS701 External loudspeaker

CC5001 Cable with fuse for installations
using the ignition switch for
turning the radio on and off.

PS702 Voltage regulator for 24 V DC

installations (busses, vessels,

heavy trucks, etc.).

Assemble and install the equipment as outlined

on the installation diagram, refer to D402.612.

60. 380-E2
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PLACING THE ANTENNA

The antenna should be placed as high and as g

much in the clear as possible in order to en-
sure the best matching and radiation pattern.
On a vehicle, the roof must be considered

the best place for the antennd. If the roof is
non-metalic, a sheet of aluminium foil, at least
1 square metre in size, shall be glued to the
roof below the antenna provided that the ve-
hicle fittings make it possible. On passenger
cars, the boot cover is an alternative place

for the antenna although this will impair:its
efficiency and introduce an unfavourable di-
rectivity. Hence the latter solution should béfv ;
chosen only if these factors are of secondary. ¥
importance, i.e. where maximum operating

range is not a significant requirement.

All Storno standard antennas can be installed
from the outside without need for drilling
through the upholstery, if any.

Antennas supplied by Storno have an instal-

lation instruction packed with each unit.

The coxial antenna cable, after having Been e
routed to the radio unit, should be cut to
length and fitted with the antenna connector,
type PL259. The connector is a crimp?on tyeé

and hence soldering is not necessary.

INSTALLATION

If the antenna whip length must be cut to

-match the operating frequency, the transmit-

ter frequency is the determinant. Refer to
enclosed instructions
For multichannel operation the mean frequency

is calculated.

FIXED INSTALLATIONS

" Fixed operation (base station) of the Storno-

phone 5000 requires the following accessories:

MK5001 Refer to mobile installation for

specification of contents.

MN703 Desk Stand

PS703 220 V AC Power Supply unit 10 W
PS5001 220 V AC Power Supply unit 25 W
MC703a Desk microphone with PTT button
Antenna Various types are available, refer

to Storno Antenna Sales Program-
me. Storno can also supply masts,
towers, and special installation

material on request.

The equipment should be assembled and in-
stalled as outlined on the installation diagram,
refer to DU02. 644,

FUNCTIONAL TEST

When the Stornophone 5000 radiotelephone

has been properly installed the following

points should be checked: .

- that the multiway connector is strapped |
according to the instructions an‘dvinsert_‘—
ed in its socket.

- that the battery cable is connected.

- that the battery polarity is correct.

60. 380-E2

- that the fuses are inserted in their hol-
ders and are of correct value.

- that the antenna and the antenna con-
nector are properly connected.

- that the channel selector, if any, is

set to the operating channel.

60. 380-E2
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TEST CALLS

Turn the radiotelephone on and pe}*fbrm test
calls with the associated basé(mobile) station
to ascertain that tr‘ansmission.quéli'}ty'is good
and that reception is good. ‘

In systems with selective calling_.thé loudspea-
ker on/off button must be presséd to check

if the channel is free before trans‘m‘itting ¢6m—
mences. When the channel is clear; ﬁhe* tone
signal is transmitted, whereupon the base
(mobile) station should reply, reporting the
strength and quality of the signal. The sta-
tion is then requested to call, and the loud-
speaker on/off button is pressed to turn the
loudspeaker off. On reception of the call :frbm
the base station (mobile) the loudspeaker will

be switch on and subsequent messages are

transmitted without use of the selective calling.

1
2

Noise interference in mobile radio:communica-
tion equipment can either be caused by the'
vehicle's or vessel's own noise soum‘:kes or
caused by other sources such as other ve-:"
hicles, electrical generators, electrical wires,

X-ray apparatus, etc.

The external noise cannot be avoided, but
care has been taken in the design of STORNO
radiotelephones to reduce the effect as much
as possible. Such noisy periods can be an' .
annoyance, but will normally.be of short duy-
ration if the vehicle is on the move.

The electrical noise generated by the vehicle's
or vessel's own electrical system can often-

be suppressed sufficiently by simpie means,

It should be noted that as long as the radio-
telephone is being operated close to the base
station the noise will normally not be noticed.
The noise will only be heard in the loudspea-
ker, when the equipment moves away from
the base station, where the received signal
is somewhat weaker.

60.380-E2

MODULATION SENSITIVITY ADJUSTMENT

The microphone amplifier gain is adjusted by
means of a potentiometer so that the speach
level is set for correct modulation of the
transmitter. This is best achieved by using
the operator's voice.

The potentiometer must not be set so that

the ambient background noise is able to mo-
dulate the transmitter. If the speech/ noise
level is too low, then the microphone must

be hrought closer to the operator. Fist micro-
phone MC5001 need not be adjusted.

Too high sensitivity will cause the message
to be broken up and if it is too low, the mes-
sage will be clear but weak. The optimum
adjustment is found when loud shouting into
the microphone just causes the message to

break up.

. NOISE SUPPRESSION

Complete noise suppression of an electrical
system can be very difficult in certain cases,
but normally it is possible to achieve satis-
factory results if the simple advice given be-

low is followed.

Moreover, recommendations about noise-sup-

pression published by manufacturers of elec-

Storno

trical automobile accessories and noise sup-

pression components (such as Bosch, Lucas,

etc.) should be studied.

IGNITION NOISE

The most common noise source is the ignition
system of an engine, and this noise is charac-
terized by a regular ticking sound, which is
syncronized with the motor revolutions. In
case the vehicle is not sufficiently noise sup-
pressed from the factory it is necessary to
insert suppression resistors in series with
each spark plug or replace the spark plugs
with types having builtin resistors. If sup-

pression resistors are used wirewound resis-

60.380-E2
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tors (5 Kohm) are recommended as these re-
sistors suppress the noise better than the
carbon types (10-15 Kohm).

Suppressor resistors in the spark plug leads
must be placed as close as possible to the
spark plugs and the spark gap should be
increased. Consult the car instruction manual

for the exact width.

Further noise suppression may be obtained

by inserting a suppressor resistor in the cab-
le between the ignition coil and the distri-
butor as close to the latter as possible. The
best solution is to replace the distributor rotor

with a special rotor having a builtin resistor.

Screening of noisy components is expensive,
but may be necessary in certain cases. Metal
components, or metal coated components, such
as distributor lids are used to incapsulate

the noise source.

If the steps mentioned do not result in a sa-
tisfactory noise suppression, a 0,1 uF coaxial
capacitor must be mounted between the prima-
ry of the ignition coil and chassis. The capa-
citor should be fitted near the coil with the

chassis wire as short as possible.
Finally, it should be born in mind that dirty

or pitted distributor contacts may cause noise

similar to ignition noise.

DYNAMO NOISE

The dynamo noise is characterized by a whine,

where the frequency and pitch is syncronized
with the moter revolutions.

Normally thié noise is due to arching between
dirty or worn brushes and the commutator.
Cleaning, or possibly, replacement of the car-

bon brushes will normally remove the noise.

In some cases it may be necessary to insert
a noise filter in the dynamo circuit. A noise
suppressor capacitor may be inserted in the
lead from the ignition coil (connection to ig-

nition switch) and in the battery lead from

60. 380-E2
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the dynamo terminal. Do not remove more in-
sulating material than absolutely necessary in
order to minimize the risk of shorting the

circuit.

OTHER NOISE SOURCES

Noise f»:om the voltage regulator can be iden-
t,i“f‘ie;"db'y‘é' rasping noise in the loudspeaker.
T’.’ms?‘;fnc')v‘isé xcv‘an normally be removed by moun-
tihg a coaxial capacitor in the dynamo lead,

as close to the regulator housing as possible.

The other ‘end of the capacitor should be con-

nected to chassis.

All electrical instruments and motors may in-
troduce noise into the radiotelephone. The
windscreen wiper motor can for example be
suppressed by a conventional noise suppres-

sor capacitor.
W‘*‘:‘a‘f BT

The,idifferent noise sources can easily be de-
tected by 'switching on and off the suspected
noasesources one by one. Other noise sour-
ces are the electric clock, the petrol gauge,
the oil lamp, etc., and in all cases the noise
can be s@fﬁcien"tl‘y suppressed by correct

use of capacitors.

The ventilator fan belt may be the cause of
static noise. The cure is to replace the belt

with one containing a graphite compound.

Tyre statics can sometimes produce interfe-
rence and in such cases improvement may be
oﬁfﬁ“@\edby mounting special shorting springs
on e‘achrlw.heelA

St‘a’tggnoage[pay also be due to a nonmetalic
sdspensnonof the engine. Metal braids mount-
ed bet;/veén" the engine and the chassis, or

the firewall, ‘Wi‘vl‘l» remcve the noise. Corroded
joints of e’xi;;t‘in'g‘braids may also cause static

noise.

60. 380-E2
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If the antenna is mounted on the boot cover, but it is possible to compensate for higher
or near the edge of the roof, the radiation losses by using 5/8 A antennas which have
pattern will change considerably. Fig. 7. approx. 2 dB gain. Especially in the case of
Fig. 8, and Fig. 9 show the attenuation for boot cover mounting, antennas with gain
different mountings, related to a /2 dipole. should be used if the operating range is a
Reduction in coverage occurs as a result ' significant requirement,

ATTENUATION RELATED TO A/2 DIPOLE (0 dB)

e

Fig. 7

60.380-E2 -9 - 60.380-E2
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2 DIPOLE {0 dB)

T0O

ATTENUATION RELATED

160 MHz

160 MHz

160 MHz /

Fig. 8

60
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ATTENUATION RELATED TO /2 DIPOLE (0 dB)

=)
S

160 MHz

160 MHz

90"

160 MHz

90"

Fig. 9
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ADJUSTMENT PROCEDURE

CQM5660 S12

This adjustment procedure applies to the = 50 ohm; sensitivity
100 mV at 470 MHz
Storno 95.0089-00
Storno 95.0179-00

10.8 V - 16.6 V; 6A

S MHz min.

Frequency counter Zin

following radiotelephone types: with attenuator

RF diode probe
CQM5662 S12
CQM5663 S12

30/25 kHz Channel spacing
20 kHz Channel spacing

RF coaxial probe
DC power supply
Oscilloscope 0 -
Before making adjustments to the »achiatele
_hone transmitter/recerver, 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

22 uF /40 V electrolytic
capacitor

3 x Storno code 82.5026-00

ling tone equipment, if any, against the co-
Storno code 73.5107-00

Storno code 41.5543-00
Storno code 41.5542-00
Storno code 41,5551-00

ding instructions; refer to description of

) Connector, 11-pin house
tone equipment.

Connector, 8-pin house
All screens must be in place and nroperly B

Pins for connectors
secured during the adjustments

Trimming tools

I'he following tables show the frequency ran-
ges of the CQM5660 S12 radiotelephone sig-

MEASURING INSTRUMENT

The following list contams mstruments ne nats:
cessary for adjusting the radioteiephone and
(" ecking its performance characteristics
SIGNAL FREQUENCY MHz
DC Voltmeter R, 1 Mohm TXVCO 140 - 156
AC Voltmeter Z >1 Mohm//50 pF I TX crystal 45 - 50
m | TX crystal multiplication x3
Multimeter R, >20 Kohm/Volt P
Distortion meter e.qg. Storno El1c¢ ;
RF Watt meter 25 W/50 ohm/420-470 MH | RXVCO 139 - 157
Deviation meter 420-470 MHz I RX crystal 47 - 50 (420 - 450)
RF generator 2= 50 ohm, 420-470 MH 2 ! 45 - 48 (440 - 470)
ot i RX crystal multiplication x3
21.4 MHz signal ¢ o Storvo TS G210 e
generator Table 1
— B
Channel Reference | Min. Divider Max. Divider Reference
spacing Crystal input frequency input frequency frequency
kHz MHz MHz MHz kHz

20 6.8266 1.7066 3.4066 6.666

30 or 251) 5.8533 2.1333 4.2583 8.333

Table 2 ) Two steps per channel
50.515-E1 ]
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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.

onnect 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

* Yjust 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-

S.

Mixer crystal output

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

60.515-E1

Adjust L711 for maximum deflection on the

multimeter.

Adjust L707 for maximum deflection on the

multimeter.

Requirement: 45 mV +15 mV
(corresponding to -10 dBm
to -4 dBm).

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. 3.

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.

f= fxx 3 (fX: crystal frequency)
Adjust L711 to the calculated frequency.

60.515-E1
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DC TUNING VOLTAGE VOLTS'

Stormno

4
e_-
74
64 / /
/
i WS, T4 /
/
4+ TUNING VOLTAGE LIMITS
3+
2 +
1 4+
256 51 .
0 ya— " + —t + —t + 4 R TR —t »'V' NUMBER
200 300 L00 500 600

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

Requirement: f 0.3 ppm at 25°C.

ppm= parts per million= 10_6

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: fam-21.4 (MHz)

Select, one by one, the channels and read

the injection frequency.

Requirement: Finj +0.2 ppm

IF AMPLIFIERS

Connect a 21. 4 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).
During adjustment the RF generator output

must be kept low enough to prevent limiting

60.515-E1

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 L406: Adjust L405 and L407 for maxi-
mum deflection on the multimeter.

Adjust L406 for maximum deflection.

60.515-E1
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Readjust L401 and L402 for maximum detlec-
tion.

Remove the RF diode probe.

ADJUSTMENT PROCEDURE

Standard Test condition:

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

CQM5662 S12 *+3 kHz
CQM5663 S12 +2.4 kHz

Connect a 4 ohm/3 W resistor load to connec-
tor J910/3-7 (SPKR HI-SPKR LO).

Connect an AF voltmeter to J910/4-7

(FLTD VOL SPKR LO).

(

IF DEMODULATOR

Turn R5271 halfway up.
Adjust L504 for maximum reaciing on the AR

voltmeter

Connect a distortion meter and AF voltmeter
across the 4 ohm resistor. (if Storno E11¢
listortion 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 di=tarting me

ter to J910/4 7 (FLTD VOL  SPKR LO).

Adjust R521 for a reading of 275 m\’ on the

AF voltmeter

Requirement: 275 mV +5 mV.

Read the distortion.

Typical Total Harmonic Distortion (THD) will
: less than 5%,

60.515-E1
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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 1s the one where a mo-
dulated RF signal drives the receiver into
full timiting. The audio output is measured
with the distortion meter (in the CAL position)
and, disregarding the amplitude of the audio,
this 1s 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
sicgal (modaulation) 1s removed with a notch
filter and the RF-signal is lowered in ampli-

tucle until the remaining noise and distortion

ncreases 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 recorver

The audio output (which must be at least

100 ¢t the receiver's audio rating) is mea-
~toed through the psophometric filter, with
the distortion meter in position CAL and ad-
justed with potentiometer ADJ. FSD. to a

reading ot 100.

The notch filter is then inserted in series
with the audio by pressing one of the buttons
marked in 3. The meter needle immediately
drops to indicate a low value, this being

the receiver's imherent audio distortion.

60.515-E1
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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 Industries 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 + distortion, which cor-
responds to a reading of 25% noise + distor-

tion.

ADJUSTING THE SENSITIVITY

Lower the RF generator output to obtain
20 dB SINAD (10% THD as measured with the

ADJUSTMENT PROCEDURE

Stoi

distortion meter). Readjust L402 for the bes
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: <1.0 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: <0.4 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
(4 ohm across (SPKR HI - LO).
At 13.2 V supply, AF = 60% AF max and

the load

1000 Hz measure the output voltage according

to the following table:

Frequency Level Tol.

Type CQM5662 S12 300 Hz +9 dB +1 dB/-3 dB
1000 Hz 0 dB
3000 Hz -9.5 dB +1 dB/-3 dB

Type CQM5663 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

60.515-E1 -6 60.¢
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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.

t the frequency outside the 420 - 470 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.

The reading on the AF voltmeter shall not on

any selected channel decline more than 6 dB.

(_ guirement: 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).
Requiremeni: 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.

CURRENT CONSUMPTION

Measure the current consumption at 13.2 V.

Requirements

Condition Current comsumption
Standby <400 mA
Receive <750 mA

2 WAF~

~2.83 Vr.m.s.

across 4 ohm.

For sets with selective calling facilities add
current consumption of the tone unit to the

figures above.

TRANSMITTER ADJUSTMENT

Adjust the power supply voltage to 13.2 V

and set current limiter as follows:

20 W transmitter: 6A
5 W transmitter: 4A

Refer to Receiver Alignment for measuring

8.5 V regulated supply.

60.515-E1

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).

60.515-E1

Stormo
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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:
40 mV £15 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.

60.515-E1

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 Vto6.5V 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= fx x 3 [fX: crystal frequency).

Adjust L7071 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 TRP201. Key the transmitter.

Adjust L153 for maximum deflection on the

multimeter, typical more than 0.75 V.

EXCITER

Connect a multimeter (1.0 V range) to test
point TP201.

Adjust L203 for minimum deflection. The dip
1s small.

Connect the multuimeter, (1 V range) to test
peint TP202

Adjust L204 tor maximum deflection on the
multimeter, typical 0.7 V.

Repeat the adjustments of L203, L153, and
L1571 (L921-L926) until no further improve-
ments is obtainable.

Adjust C213 for minimum reading. The dip is
small.

Connect the multimeter, 1 volt range, to test
point TP203.

Adjust C215 for maximum reading on the mul-

timeter, typical 0.5V

60.515-E1
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Stormo ADJUSTMENT PROCEDURE Stormo

Repeat the adjustment of C213 and L204 until
no further improvement is obtainable.

Adjust C221 munimum deflection. The dip is
small and careful tuning is required.

Connect the multimeter, 10 volt range, to the
RF probe.

Connect RF diode probe 95.0089-00 to: TP204.
Adjust C221 and C223 for maximum deflection
(typical 4.0 V). , v
Adjust the PA power control, R215, for rated

transmitter power, 5 Wor 20 W.

EXCITER, FINE ADJUSTMENT

Connect the multimeter to test point TP201.
Readjust L153 for maximum reading.
Connect the multimeter to test point TP202.
Peak L203 and L204 for maximum reading.
Connect the multimeter to test point TP203.
Connect C213 and C215 for maximum reading.
Connect the 95.0089-00 RF probe and multi-
meter to TP204. ‘
Adjust C221 and C223 for maximum readi:r}g.

BYS

TYPICAL TEST POINT READINGS

TP201: 0.2V
TP202: 0.7V
TP203: 0.5V
TP204: 4ov

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 +0.2 ppm,

ppm= parts per million= 10_6

RF POWER OUTPUT. CURRENT CONSUMPTION,
AND POWER CONTROL

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

Increase the supply voltage to 13.2 V. The
voltage is measured directly at the input con-
nector J910.

Readjust the PA power control, R221, for
rated transmitter power (P), 20 Wor 5 W.
Requirement: pnom +0.2 dB.

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

Requirements (20 W):

Voltage Power Current
16 V <25 W (ref) 5.4 A
13.2 V 20 W 5.4 A
10.8 V 212 W 5.4 A

Requirements (5 W):

Voltage Power Current
16 V <6.5 W 1.7A
13.2 V 5 W 1.7 A
10.8 V >3.5 W 1.7 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
TP701.

Connect a deviation meter to the coax probe.

60.515-E1

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.

60.515-E1
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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.

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 ub 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.

Type Channel spacing | Af max
CQM5662 S12 30/25 kHz 15 kHz
CQM5663 S12 20 kHz +4 kHz

Requirement

Difference between + and - deviation: <10%

MODULATION SENSITIVITY AND MODULATION
DISTORTION

set the AF generator frequency to 1000 H¢
Adjust the generator output until 60% of Af

max is obtained on the deviation meter.

60.515-E1
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CQM5662 S12
CQM5663 S12

: 3.0 kHz
. 2.4 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.

CQM5662 S12
CQM5663 $12

0 +1.0 kHz
. 0.8 kHz

Vary the frequency of the generator and

note the deviation changes as referred to the
1000 Hz value.

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

Tone Test Generator  Storno TS-G13

95B0251-00

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

grams.

60.515-E1
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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 solder side
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 CQMS5000

MEASURED AT
DEVIATION METER AF OUTPUT
WITH CONSTANT AF AMPLITUDE

dB | 10 MICROPHONE INPUT
0 dB - 02 af MAX AT 1kHz

APPLIED
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NOTE :1

10 MODIFY FOR MULTI FREQUENCY
AND FOR TEMPERATURE COMPENSATED
OSCILLATORS REMOVE R157(DISABLE TX
0SC.) AND R309 (DISABLE RX 0SC.)

NOTE: 2
VALUE OF R636 DEPENDS ON COLOR
MARK ON U602

R636

NOTE . ¥
R109 = 1,8K FOR SWEDEN

NOTE: D
12,5KHz UNITS (RF 5664)
RI09 =1,8K

RI61 = REMOVED

C108 = 10nF

NOTE : &
PART OF PRINTED WIREBOARD

us02 VALUE e
BROWN | OMIT i o
RED 270 J_ _L o ’l
ORANGE | 100 J o e ! con
’ 2D P——( ::: >
VELLOW [ 47 I WI | se0r I
GREEN | 22 h e " ow/orr 85V REGULATOR
BLUE 68 . i »ore 2
)
K v : .
| i U602
CAPACITOR VALUES PICOFARADS (EQUAL e | (1 l
T0 MICROMICROFARADS) UNLESS FOLLOWED (1 AR i b .
BY pF = MICROFARADS. INDUCTANCE VALUES aossu T
IN NANOHENRYS UNLESS FOLLOWED BY uH= R S
MICROHENRYS, mH=MILLIHENRYS.
1§ 2 b R$22
[Ty axs 1 | o LY ox Wl
3 ’ 3 el g | AR H J?Qo? it
1 3300 ¥
I canl T s &_lﬁ‘ waf %} ': onwr [ Taawe | a2y 10
il B o Th 8 B 7l ot >
e [ it et loxF o.,"r.u
{ L i il @ zs01 f i i ' Cono
iRl i "“" R0t ! o
g s O .m,fﬂ e 2 o - e 0 O oW ) Sy SR o e
" 5 « i ¥ i 180 W W T
' i wl T i i T wﬂ' 111 umu n 1 [ '“T T
ANt - s i g
& FL \ /-L 2ND IFIDETECTOR (455KHz) rh
st et e i < TR0 VOL/%G W
ans
outeur N I
i ]
~ i:é‘c”f,, | . ¥ s e e e e b C7 | AV CONT.
Wi 4
Ll [‘!-:cns ‘} i
P90 Lo | RX OSCILLATOR T
o | !1 | N g SQUELCH
85V RX 1 >»»v g gl i 4 v 3 vOuL/sR i
O SR v ] i
RS BT P SR Y |
i 74 Tnn | TM A2 i
e 4 rh 3¢ n i i
i _Lcsw o Lot
f
[ keor T oo it ane
Js L i »ng 0303 ) i S
A o PR e T, 0605 0606 ey
o T W i it ST
i T b "
i) i « mowure
RN2 ony) (
18 sh L’O e ! U
e as28 ‘
" 9
n i |
,_}7 |
‘ ]
i 1
J
P101 i
e 1
. /i
| (e L b2
coHt 2> e S TX POWER AMPLIFIER
! 5 At TX_OSCILLATOR i3 thifas ks il
| ow L '
| MOD. ADJ. 50 o[
i Nl e
] L A i it gk 3 85V TX
. e ‘
| T o
| iy 9 1L
! — ']; Iom
| ’ an i
! 4T )
) TO ANTENNA RELAY
MIC.HI 1 >—4—_(7- Cioe e POWER
y on ADJ.
| o
| L cos
} Tean [ N3\ om Awns
s
! AT
i o152
{ %50 (34
‘
i et I
| 110 47uF o8 Llisw
1 wwr i bl a3k
L ,
MICLO 3 > LSS
L Al /J i
7 h

TX MODULATION AMPLIFIER, LIMITER, FILTER

RFEUNIT RF 5660b




409954y LINN 4¥

S jo | abey

Lzz sonX |

A0S Iq weas) g5 Jdgi €0hS v | 90€D
A0S 1q wesd) 2g 4dgg Sons ‘e | s0€D
A0S 1 weud) %0z 49089 96£S v/ | H0ED
A0S |g weudd 35 4dogl 98€S 'L | £0€D
A0S 74 491594104 %01 4uolL SE1S°9L | T0ED
A0S 1Q weda) %0z 49089 96€S hL | 10€D
A 0S IQ wedad-4d gz0 4d /¢ ©9€S vl | 652D
A 0S Q7 DIWedd) 307 4U §°L 86£S 't | 852D
A 0SZ eoIW 35 4d g¢ €506 °S2 | 252D
A0S |Q Weudy %07 4us | 86€S 'h. | 957D
AS€ |BlUR ] %07 4NT°C LL1s €2 | 552D
A0S IQ weddd 20z 4doLt G6€S L | hSTD
A 05 IQ weadd 4dgz'0 3d gy 19€S 'L | €520
A0ST uojyel 4dg-o 4dpy §£0S°S2 | zseD
AOSZ uoyy@ ] 4dg o 4dog 9€05°'S. | 152D
AOST uojya1 4dg-o 4dzi 71€0S 'SZ | 052D
A 0SZ uopdt %7 49 /4 71h0S 'S | 6hZD
A 0S¢ eI %5 4d g} 1650652 | 8tzZD
A 0ST oI %S 4d g€ €505 °SL | LhZD
A S€ |eyuR] %07 4N 7°¢ LL1S°€L | 9wzD
A 05 1q wesdd 307 4d 089 " 96ES ‘hL | SHTD
A 0§ 1q wead) %5 4d /¢ 9LES "hL | HhTD
A 0SZ BN %S 4d sh 8€0S'SZ | enzD
A 0SZ eI %5 d4d 6¢ ©50S 6L | theD
A 0SC uoyyal %5 4dog S20S°SL | thZD
ASE |eJuR] %07 4n7'T L21S €L | owzD
A0S 1qQ weudd %07 4d089 96€S v | 6£2D
A0S IQ wesd) %5 4dzz 9L5S 'L | 8€7D
A0ST BOIW %S ddsy 8€0S°SL | L€TD
N0ST eI %5 ddsh 8€0S 'S | 9€ZD
A00S 1Q wesdd %0z 4dost #1hS hL | SE€ETD
A0S Iq wead) g5 4dzy TLES "HL | hETD
A0S 74 491594104 %01 dush 6€15°92 | €€2D
A0S 1Q weas) 4dgz o 4dg-g 89€S "L | Z€ZD
A0S 1g weud) 4dsz 0 4dg-g 89¢S 'L | LEZD
A0S Iq wedd) g5 ddgg LLES ‘hL | 0€TD
A 0S 14z d1weudd %07 JuU S| 86€S WL | LTTD
A0S 1Q weda)d %07 ddosn S6€S 0L | 922D
NOS 1q wesd) 4dgz o 49L°¢ t9es wL | szzo
‘A0OL 10 4dp-0 d4dzz €L0S "L [ HTTD S
vivd 3d00 | oN | IdAL
Ol >

A0ST Jawwiay 41y 4doL/z 5905 8. | €zzd
A00S g1 21jouayd %S Hdit 0 700S "6 | 222D
A0ST Jswwiay 41y 4dot /e 590682 | 122D
A0S |q weda) %07 4us ‘L 86€S "tz | 022D
A0OL 1a 4d1°0 4dz°z €Lhs L | 612D
A0S |Q wedad $0T7 4Hus 'L 86€S 'hL | 812D
A0S |q wedad 9§ 4deg LLES hL | 212D
A0S 1g wesd) 4dsz 0 4d9 g 89€s ‘v [ 912D
A0SZ Jawwiay J1y 4doL/z G905 '8Z |SLZD
A00S g1 d1ouayd %S 49770 7005 6L | H1TD
AOST Jawwiay Jiy  4doL/z 6906 8L | €122
A0OL 1a 4910 4dz°T gihs he | Z1TD
A0S jQ weua) 35 4deg LLEsuL gD
A0S |Q wedad 35 4dol 1L€S vl | 602D
A0S |g weJa) 3§ 4dzl 7LES hL | 802D
A0S |q wedas) %5 447 9/€G 't | L0ZD
A00S g1 21jouayd %S5 49950 5005 62 902D
A0S 1g wedeD) %5 4dsz 9LES 1L | S0TD
A0S 1Q weus) 85 4dgi €LES L | HOZD
A0S | wedad %0Z Hus ‘L 86€S L | €0TD
A0S |q weaa) %5 dd6¢ 8L€S L | 102D
A0S 74 Jo1saAjod %01 duol SE1S°9Z | H91D
A0S |q weas) &5 4dzi TLES hL | €91D
A0S |q weusD 95 4dzi zLes tL | T9LDd
A0S |Q wesa) %07 ddoLt s6€S 2 | 091D
ASE jeluR] 207 4NT°C L LLLS €L | 6SLD
A0S | wedsaDd 3§ ddeg LLES "hL | 8SLD
A0S |q weds) 3§ 4dgi wLES hL | LSLD
A0S |q wedsD %S 4dg| €0hS ‘hL | 951D
A0S |Q wess) %5 4989 S0hS "ho i GSLD
A0S |Q wedad 207 49089 96€S ‘L | HSLD
A0S |q wedssd 35 4doglL 98€S 'L | €S1D
A0S 14 4931594104 %01 HuolL SELS 9L | TSLD
ASE jejuel %0z 4n0lL €L1S°€L | 1S1D
A 05 71g 21wedad %07 4d 0§l Z6€S hL | HLLD
A0S 1g wedd) %0z 4doi LLES "hL | TLLD
AE9 T4 J49s3Ajod %S 4ug9 1515792 111D
ASE jeluel %0Z 4nL°h zeis-eL oD
A0S 74 491s9Aj10d %5 dul 961592 | 601D
A0S 14 49134104 %5 4u 01 SELS°92 | 801D 79954Y
A0S 74 491s9A10d %S dug 9 ohLs 9L | 80LD
ASE jeyue}l 30Z d4nL'h zssrleord
NSE jejuel %0z 4n0°L 0L1S'€L]90LD
AE9 14 J491saAjod 3§ duLlh Zh1s 9L toLD
ASE jeyuey %07 d4nL°h TL1ssL| oD
ASE jeyue] $0Z 4nL°h LIS €L TOLD
vivad 3d00 | oN| 3dAL

e 01§
PR e P




q099s4d LINN 4¥

apora shwlhNL L£2S°66) £09Q
ywoz ay/aatl A9l £0€S "66 | 9090
apoIq  8hLHNL L£2S 66| S09Q
apoIg  8h1tNL L€TS 66| 1090
apoIg  8hlhNL LETS 66| £090Q
apoig  shlfINL L£TS 66 ) 7094
aporg shltNL L£75°66] 1090
apoIg  8hwLtNL L€TS 66} z0SQA
apoIg swlhNL L£75°66] 105
apoip ‘de) Lh€S 66| L0€Q
apoIg  shlNL L£2S°66] 1020
apoIg  8hLhNL L£75 66| zsLa
apoip dep 1hes 661 LSLQ
109|395 ‘apotg  V8SHNL nLES 66 20LQ
129]3S ‘apoIg V8SHNI hl€S°66) 1010
A0S I wedsd %07 4dosh S6€S HL ] 179D
A0S IQ We4dd %07 4d0Lh S6ES 't 029D
AST 0313 %001+ 0L- 4N0ZZ G916 €L 819D
A9l 0313 %00L+ 0L- 4NLh w91S €| £19D
AE9 T4 491594104 %01 4u89 €116°92] 919D
AE9 74 431s94j0d %01 4uB9 €n1S°92] 519D
A9L 0213 2001+ 0L- 4N0Lh 9915 €L | H19D
AE9 14 431894104 301 4Nt 0 8t1S 9L | €190
ASE |leyue ] 307 4nzZ'0 8915°€2| 219D
AE9 74 491s9hjod %01 4nL 0 16792 119D
AE9 |eyuR L %07 4nLh SL16°€2| 019D
ASE |;juR] %07 4NL°h zL15°€L ] 609D
AE9 74 431594104 %01 4ni "0 1S 9L | 809D
ASE- jeyue ] %07 4NLh 0 691G €L | L09D
ASE jelue ] 20z 4no-°lL 0L1S°€L]909D
A9L 0313 300L+ 0L- 4N/h £916°€2 509D
ASE |]yUR] 20T 4NL'h TLLS €L | 1109D
A0S 74 431s9Ajod %01 dJulh 6€1S°92] €09D
A0S 14 491sdAj04 %01 4ug ‘9 RELS 9L | 209D
A0S 4 49894104 %01 JuL°h €€15°92 | 109D
A0S T4 481s8hjod 0L Jug € zels 9L | zeso
A91L 03|13 %001+ OL- 4NOLh 9916 €L} 125D
ASE jeyue L $0Z 4n0°L 0,16 €L ] 028D
A0S IQ weudd %0z 4ul L6ES hL | 616D
A0S 1 wesdd %0z 4dozz £6€S "L | 816D

vivd 3d0D | oN | 3dAL

A0S Ig weadd %0z d4doze €6€S hL] LLSD
ASE jeyue ] %0z 4NTZ°0 8916 °'€2] 915D
NSE |eyue ] %07 4NZT°0 8916 °€£] s15D
ASE jejue] %07 4n0°L 0L1S €L 115D
ASE jeyuel $0Z 4n0°L osLs L] 15D
ASE jeyuel 307 4n0°L 0L1S €L T1SD
ASE jeyue] %07 4nZZ°0 8916 °€L] 115D
NASE jelue] %07 4n0°L 0L1S°€L] 015D
A0S 74 J91s8Aj0d %01 Ul 'k £€15°92| 60SD
A0S |g weusd) %5 4doze L8ES L] 80SD
A0S |q weddd 25 4doolL €8€S hL | L0SD
A0S 1q wead) %S5 Hdih 6L€S "t1L ] 905D
A0S 74 491S9A10d %01 4uol SELS 92 505D
A0S 14 431594104 %01 4u0lL S€16°92| 10SD
A0S 14 42s9Ajod %01 4U0l SE1S 92| £05D
A0S |g weudd %07 d4dosh S6ES /| 70SD
A0S 1q weds) %5 4dzz GLESHL | 108D
A 0S Iq weusd 25 4d 77 SLES HL| 9LtD
A0S |q wedsD 25 4dg| WLES hL | HLhD
A0S Iq weus) 95 4dzs Z8€S L] €LhD
A0S | weud) 3§ 4dozi t8€S hL | TLhD
A0S T4 491894104 %01 4uol SELS'9L) LLhD
A0S 1q weud) %5 4dot LLES KL ] 0itiD
A0S 14 491594104 %01 4uU0lL SELS°SL| 608D
A0S |q weudd 4dsz 0 4dg g S9¢G 'tz | 8otD
A0S 1q weud) %0z ddosh S6€S hL| 900D
A0S |Q weds) 4dgz 0 4dg-g 89€S tL| SOND
A0S 1g weudd %07 4dosh S6€£S hL | 1OWD
A0S |Q weddd %07 ddost S6€S HL | €00D
A0S 1Q wedsd %07 490t S6€S hL | TOHD
A0S Ig weud) %0z 4doLh S6EShL| LOWD
A 0§ |q wesd) g5 4d 01 12£S he ) ozed
A 0S 1g 21weds) 207 49 001 16€S L | 61€ED
A0S 1qQ wesd) %5 4dzh 6LES L 8LED
A0S |g weadd g5 4dzz SLES ML) LLED
A0S 1g weddd %07 4d0Lh S6€S hL| 91€ED
A0S |q weudd 207 ddoLh S6ES L] SLED
AOOE Jawwidy uoya . 4doL/8 L 8906 '8 | #1€D
A0S |q wedad %07 490Lh S6ES hL| €LED
ASE jeluel 307 4nNT°T 1L1s°eLf zied
A0S 1q wesd) %5 d4dze SLEShLfLLeD
A 05 1 weud) g5, 4d g| wLES HL) OLED
NA00S g1 o1ouwud %5 3dzs-o £00S 6L 60€D
A0S 1q wesd) %5 4dosi 98€S ‘h. | 80€D
A0S 1q wesd) %5 4dz'g 0L£S L] LoD
vivd 3d00 | oN| 3dAL
ouwols




409954y LINN 4d

S jo ¢ abey

LZz eonX

Mh/1 wiy jeIdwW $L WyoMlL 'S
Mt/ 1 wiy eI 31 Wyoys ‘oL
Mh/1 Wiy eI 3L wyoyy "ziL
Mt /1 wily eI %L WYOMS 01
M8/ Wl uogue] G WYOMLS
M8/ 1L wily uog4e) G WYyoQgLe
M8/ L wjly uogJey 3§ WYoMze
40isisuedy  60£049

40}sisuedy}  60£D9

J40jsisuedy  60£Dd

J0}sisuedy  6£704d

Jo}sisuedy  8€z704d

134-SOW SOZNE

134-r ShISNT

J0)sisuedy  7€y49

J0}sisued | zemdg

Joiysisued ] 69€INd

J0}s|sues | 69EZNd
J0}SisueJ¥ L£704
Joysisuedy /€709
Joysisuedy. £0£09
Joysisued | 10zAg
M €2 J0}SISUBJ) J3MOd 4y

MS 'S J0}sisuedy samod 4y
M8 0 J40)SIsueRa} 4y
Mt "0 J0)sisuedy 4y
Mt 0 Joysisuedy 4y
Mb 0 J0)Sisued} 4y
J0}sSisued ] 69EINd
uid 2 J0}O3UU0D W4
J40}02UU0D PalJIPOW
uid ¢ 403103UU0d "Wa4
40}23UU0D pPalIPOW
bnis Bujun)
YwolL ajoyDd HwsL
J3WU0suURIY 4|  ZHMSShH
Jowaoysuedy 4| ZHMSSH
Jawuojsuedy 41 zZHWh '1C

805 '68] 80LY
€806 68 LOLY
5806768 90LY
€80S 68| SOLY
G605 681 hOLY
Eh7S 08 €01 Y
S9¢5°08) 0Ly

SLLS 66 509D
SL1G'66) 09D
SL1S'66] £09D
10ZS 66| 209D
€h16°66 109D
1625 66| L0SD
SHS 66| ZowD
0625 '66) LOKD
9G€G5 66| €£0€D
LhES 66| TOED
LhES 66| LOED
1Z1S°6610LCD
171566} 60ZD
1525668020
SHES 66| LOZD
S/€S°66]90ZD
LS€S 66| 50ZD
HGES 66 | HOZD
8h€S 66| £0ZD
GGES 66 | Z0ZD
8H€S 66 | LOZD
LhES 66| LSLD

0€Z0 Lt | €06d
8€C0°LN | LO6d
ShSSLh | 102d
8€ZO 'Lk | 10Ld
€210°8Z
€20S°19] 1097
SZ0S L9 | #0ST
SZ0S 19| €051
LTOS L9 | CoSsT

vivd

3d00 | oN

3dAl

owolg

4oWJojsuesy 4| ZHWH LT £20S°19] 1087
?|geauny ‘100 4y 0S50S "L9] 0Ly
102 [ed1|3H 1Ldh80904r| LOKT
10D |edijaH TdhS190Lr | 90467
10D |edijoH {dhSL90Lr| SOHT
OYD 4y Ll "19] €0H1
1105 |edlaH idhs190Lr ) Zow
103 |39 H tdhsS190Lr| LOKT
[10D |Bedl|aH {dhS190Lr| 80¢€7
|103 |Bedo3|aH tdhsi90Lrt Lo€N
d1geaun ‘1102 4y SHOS L9 S0€T
9|geauny ‘1100 4y 9806 19| €0¢€7
YWooL 91OYd 4H %01 HNE '€ G106 19| o€
3)geaun) ‘102 4y 7EOS L9 L0ET]
12Ul €€Z7 1100 4y 9660 79| €
desis 8€0L 29| LE€TT
110D 4y 0001 "Z9| 8Tt
v 00 9MOYd 4H %0L HN €79 th0G 19| 97T
1100 4y 000l "z9| €z
aoyYd 4y €8EL L9 | ¢TI
1105 4¥ heOL "Z9] 8L
MOYd 4y €8EL L9 L1TT
9MOUYd-4H %01 HN ZZ 0| SdhT000LV ] €1
1100 4y’ 10-6660 29| T1Z1
1100 4y 10-6660 29| L1Z1
1100 4y oot "z9| o1
1103 4 10-8660°29| 6071
1109 J4Y 10-6660 79} 80T
9YOYd 4H %01 HN ZZ 0| SdhT000LV | LOT
1102 4y 1001 "Z9| 9071
Vel 9YoYd 4H 0L HN L "0 | idhZ000LV | SOZT
9|geauny ‘j10d 4y SE0S L9} vOTT
3jgeaun} ‘[100 4y GE0S 'L9] €071
veE'L 9MOYd 4H %0L HN L0 | LdWZ000LV | TOZ1
Ywoo08 0oYd 4H %0L HNS 'L 0€0S "19] SSI7T
vywooge a4oyd 4H %01 HNOL LE0S 19| hSLT
9|geauny ‘1102 4y €€0S "L9] €S11
Ywo08 30Ud 4H %01 HNS 'L 0€0S"19] ZsS1T
9|qeauny ‘j102 4y #€OS "19] LSIT
ATL Aejay  1z-1¢ S80S 85| LO9M
4HN 40123uUu0) S9LS Lt LOSC
19%20S 6CSS Lt L0EF
19300S 6CSS "Li| LSiF
vivd 3000 | oN | 3dAL
owolg




409954y LINN 4Y

LLGL LUHA

Mm8/1 Wiy uogued %G WyoNQL 192508 | zzZ5y
mL0 j0d uogue) %07 WYOHST 090G ‘98 LZ5Y
Mm8/1L w1y uoqued %5 wyodolL 1925 08| 0zs¥
M8/1 Wil uogue) $§ Wyoyg | 7575708 615
M8/1 wjiy uoqJed %5 WYyoy3z ‘g 097508 815y
M8/ 1 Wil uogued G WYyoHg 9 6525 °08) 215y
M8/L Wyl uogue) $5 Wyopsy L[hZS 08 915y
M8/1L Wi} uogue) %G WYoMZL 797508 Sstsy
M8/1 Wil uoqueD %S WYyoHg | 757508 1Sy
M8/1 Wyl UogJeD %S WYOQEE €nzs 08 €15y
M8/1 Wiy uogued ¥5 WYoQge €725 08 Z1SY
M8/ 1 Wil uog4e) %S WYog9 (TS 08] 1Lsy
M8/ 1 w1y uoqued 85 wWyoNZL 797508 | 015y
M8/ Wiy UogUeD %G WYOMZ ‘T €675 °08 ] 605
M8/ 1 Wiy uoqued %G WYONZ ‘T £675°08 ] 805¥
M8/1 Wiy uogJed %S WyoHg ‘9 6575 08 £L0SY
M8/1 Wiy uogue) %G WYoHZ '8 09275 08| 905¥
M8/1 wjly uoque) %5 WYoQLZ Thzs 08505y
M8/1L Wyl UoQg4eD %S WYOQEE €hTS 08| h0SY
M8/1 Wity uogueD %S WYOMLT 997508 | £05Y
M8/ Wiy uogue) %S WYoOMLT 9975 ‘08 | Z0SY
M8/ 1L wjly uogue) 35 WYOMZ ' £575°08 | 105y
M8/ 1L w1 UoQue) %S WYOGE 7€TS 08 | 80ty
M8/1 wjly uogde) %S wWyoool LETS°08 | Loty
M8/1L Wyl uogued %G WYO9S ©€Z5 08 | 90ty
M8/1 Wiy uogued ¥§ WYoMg 'L 7525 08 | sony
M8/1L wjly uogue) %S5 Wyogs HETS 08 | hohY
M8/ wily uoguaed %5 wWYog9s hEZ508 | €Oty
M8/1 wily uogue) 3G wyo L 6h7S 08 | Zohy
M8/ 1 wily uogue) 35 WYOM/L ‘h 1675708 | Loty
M8/t wily uoque) %5 wyopl Szzs 08| stey
M8/ 1 wliy uogde) $§ wyogQl STzs 08| nley
M8/1 Wil uog4e) %S WYo9s hezs 08| €1ey
M8/1 wily uogue) %SG WyodL 6hZs 08| ZLEY
M8/1 wjij uogued 5 wyoQ| gzzsog|orey
M8/ wjly uoque) %5 wyorg 627508 | 60€Y
Mms8/1L wijly uoqued S wYyoeLZ Thzs o8 | sogy
ms/1L wyly uogued %G wWyoM 8°9 652508 | L0€y
M8/1 wjly uogaed S WYOHMZ '8 09Zs '08 | 90ey
vivd 3Ad00 | oN| 3dAL

owog

M8/ 1 wyyy uogue) g wyoQss LhTS 08 | SOEY
Mm8/1 wjiy uoque) 5 WYOMLK 6925 '08 | H0EY
M8/l wjly uoque) %S WYooLZ ThZs '08 | €0€Y
ms/1 wjy uoque) %G WYOMNE '€ G675 08 | 70€Nd
M8/ wjly uogue) G wWyOM8 "9 657G 08 | LOEY
M8/1 wji uoque) g5 wyoQlth ShZS 08 | ST
ms/1 wjyy uoqued g5 wyoQ9s 9h7S 08 | HZTYH
M8/1L wjiy uogue) %S WYoOze 1hZS 08 | 77T
M8/1 wjyy uoque) g5 wWyoM3g 'L rszs o8| Leey
M8/1 wiy uogae) 3§ WYOH3B'9 657508612
M8/1 Wiy uogque) %G WyoM| 6h7S 08 |8lZY
M8/1 wjly uogJe)n %5 WYONT "L £€625°08 | L1ZY
M8/ L wjiy uogue) g5 WYoHL 617508 | 9L ZY
MSC PWaR) wwid ] $01L WYOMS 8L0G 98 | SLTY
M/ ‘dwod uogued 3§ WyoLZ 001668 | €LTY
M8/1 wjyy uoque) g wyogi £225°08 | LTy
M8/ wiiy uogdedn gg wyozg 627508 L1CY
M8/ L wjly uogJeyn gs wyog| L775°08|0LTY
Mt/ L wily |e1IewW %1 wWyoree L60G 68 | 602y
Mt/ 1 Wiy |e1e W 81 wWYOMER 'L 860G 68 | 802y
M8/ L wyiy uogue) 3§ WYore 627G 08 | L0ZY
M8/l wjly uogde) g5 WUOM 7°| 062G '08]S02y
M8/ L wiiy uoguedn S WYoLy €€7G 08 | hOoCYH
M 8/1L wjiy uogue) g WYo 0c¢e LhZG 081702y
A Wiy uogued s WYoy L7 hSZ5°08 | 102y
M8/L wjiy uoguen s WYOM/L 'k LSTS 08 19LY t996-
M8/l wily uogae) g WYoMSL €92S5°08 | 09l
M8/1L wjly uogue)y %S5 WYoQLZ thzs 08 | 8SLY
M8/ wiij uoqued %S wWYoy 89 6G2S 08| LSLY
M8/1 wjiy uoque) g WYONT '8 092508 ]9SLd
Mm8/1 wjly uogJen %S WYooLL thtS 08 SSLY
Mm8/1L wjl uoque) g WYyoM/Lh 6925 ‘08 | hSLY
MS 0 DLN %01 WYoME'€ 880G 68 | £G1Y
M8/ L wyyy uoque) g5 WYOME "9 667G 08| ZSL A
me/1 wiiy uogue) gg wWYoMg 9 6G7G 08| LSLY
M8/l wyly uogaed gg Wyo 0L L€TS 08| 8LLY
M8/l wlly uoquen %G wyoy | 6h7G 08| LLLY
MS 0 JPWUa) "Wwid | 301 WYOHS 8L0G 981911y
Mm8/1L wyyy uoque) §S WYoH 7°Z €625 °08 | SLLY
M8/1 wjly uogue) %S WYo g€ 197S ‘08| hllY
mu/i wjly jeIdW $1 WyoMh L #1805 °68 | €ELLY
Mu/1 wiy [eIdW 1 WYOMO0Z 9805 '68 | CLLY
Mh/1 wiy e W L WYONLL 'S 780G 68| OLLY
ms/i wjly uoque) S wyoy 8| 7SS 08| 601 799544
me/1L wjy uogue) %S wWyode-“l 160G °68 ] 60LY
vivd 300D | oN| 3dAL
owolg




S jo g abed

[ lzzeonx |
409954y LINN 4Y M8/ 1L Wiy uoqJeD %5 WYo0OL |  LETS 08 |6£9
Mh/L wiy uogaeD %5 wyol | €1ns 08 [8E9y
M8/ 1 Wiy UOGJBD S WY0 089 |  LhZS 08 [L£9Y
M8/L  "4Beip 99s ‘wiy uoqued %5 AV |  XxT$ 08 [9€9¥
M8/ 1L wjy Uogued 35 wyogs | hEzs 08 |s£9y
M8/ 1 Wiy UOGIED %S Wyol £125°08 |nE9Y
M8/t Wi1j UOGQUBD %S WY0OZL 8€75 08 | ££9%
M8/ 1 wy1y uoqIeD 3§ Wyol £125°08 |z€9y
M8/ 1 Wiy uoqdeD 3§ wyozz | 6275 08 |LE9
MsL0  Boj ‘1od Uogaed 207 WUoMLh | ££05 98 |0£9Y
M8/ L Wy uogaed 35 WyoMz'g | 0925708 | 6794
M8/ L Wiy UoGIBD 2§ WYO 051 6£75°08 |879%
M8/ 1 W)1} UOQIED 25 WUO 08l 0nzs 08 | L294
M8/ 1 Wity UOGUED 35 WYON 6125 08 | 979
M8/ 1 Wity UoG4eD 35 WUOY £ | €605 68 |S79Y
M8/ L Wiy UOGIED 3§ WYONOL 1925 08 | hz9Y
M8/ 1L Wiy UOGAED 25 WUONE'9 | 6575 08 | €79
M8/ 1 Wy UOGURD S WYOOEE | EMZS 08 | 779y
HY STl 491y dIWed)  ZHY SSh 9105 69 | 2052 1995 »»M“N E&__u_ccmm%wuﬁ&&mwxmm ISR N
HSZ/02 J9)lY JIWeUSD  ZHMSSH | ShOS 69 | Z0SZ | £9/2995 Ma/L oo e waomee | 9azc 08 | 619
HY Sz 491y 121SA4D  ZHW b1z | L1d9n090Lr | 1052 1995 e/ o eee Bt tonet s0ze 08 (1o
21307 A2 BSAID  ZHWE 1T 1105 69 | 1057 £995 Mo/l o ooes s wowoes | 095c 08 | 2103
FHIse A el I 1T Oh0s 769 | 1057 ¢99s M8/ 1L Wiy UOGIED %5 WUONOL 1925 08 | 919%
o Buduwes m8ELTLY | T02Z M8/ Wiy UoGUED %S WUOMLH | 6976 08 |S19Y
HeHEa MBELTLY | 1027 M8/ 1 Wiy UoQIeD %5 WUoNE'E | 9526708 |19y
: . | M8/ Wiy UoGUeD %5 WYoozg | 8hzS 08 [£19Y
N sh6 "0z 85-86 [BISA4D Z€05°86 | LOSA - m8/L wiy uogued 3§ wyoosh | ShTs 08 | 719y
. me/ 1 wjy uogaed 35 wyoozl | 8€2S 08 | L19Y
U_wmmnm i I M8/1 w1y UoUED %5 WYOMT '8 0925 "08 | 019y
Jadun oot o oo MS 0 DIN 307 wyoozh | €505 68 609
Jadwnf poor Lo som M8/ 1 wiy uoqaeD 35 wyovg'9 | 6575708 | 809y
Jodwin( 1107 Tool oo |roem ML 0 j0d uoqued 307 WyoMoL |  080s 98 | L09Y
Laduny oL Lo Eoim M8/ 1L wiy uogaed 3§ wUoMoLZ | 81508 |909Y
Jedunf roor o [Coch M8/ 1 Wiy UOGIED 3§ WYONOL 1925 08 |509%
M8/ 1 wiyy uogued 5 wuodsl | 79zS 08 109y
. dnob - - . M8/ L Wiy UOGUED %G WUOOEE |  €nZS 08 |£09Y
VS0 ns o 20n0dB [7Ba4 sbeyjon £ELOML f 205N M8/1 wiy UoGJeD $S WUONZZ | 92508 |Z09¥
o 4v zoozval |  ogls‘wi | tosn it e vaaaes v womrs | Gose -0 |00y
sor2219p/42y11due 3 0scvaL | 6zisuL | zosn v s e 5 eooy | Zesc-os | zzsy
491 . .
due-do jeng” been | e Tmi|rosn Ms/L wjy voqued %5 wyos 'y | 172s 08 975y
M8/1 wiy UoqUeD 3§ WYOMEE |  89ZS 08 |STSY
1M M8/ L Wiy UOGIED 35 WUOMGE | 8975 08 |nISY
time et Kodod M8/1 wjy uogieD S WyoNE'E | 526708 |€75Y
vivd 3000 | oN | 3dAL vivd v 3000 | oN | 3dAL




TO POWER.
CABLE

FIVE
TONE
SEQ

RX

T0 MICROPHONE

OUT OF LOCK
2701 | CHANNEL DECIMAL 1 -
SELECT 10 : ok om
BINARY
; . TX 0SC.
¢
72
f
\01 3 ALY R E] 12 419 c‘
O19—o0 u703
’ T 2 A
. | Al ™
Lo o[ 3 ] mcL
n 0T
]KDTIJ
__________________ 3
4730 3
WBV| 7
2z
CHANNEL 2
SELECT z e
2| s %
A- M E | w506 . 1 ‘
A . crss [t ares 3 €760
SPARE 1 HI0 wo =2 e 01 0,470
i =
nan ﬁ; vuss 5 f;r;; ==
4732 . You ,;l;
PTT(DLYD) 1 on
8,5V CONT. ' R0
g‘: ? P04 820 R772
3 47K
SYNTH. 4 =
PROGRAM- | 23 | ] ;
MING 246 35 7
INPUT 25 |1 w a7z cms [
26 8 i}
21 ] s 4 T
EXT. 20 | © i
CHANNEL 2t : i
SELECT 22| v { a170
23 |u a7
RN €758 |
15 15N
4910 -r
Ae "
INTERNAL SPKR HI| 10 &4
CG DISABLE ] o ]
A . J;nou
SPKR LO !
A~ 6
TONE KEY s
FLTRD VOL/SQ HI | ¢
SPKR HI 3 W
SPARE : T
A 1 1
1906 J_
MIC BLOCK : Hsgyne e
TONE OUTPUT K EJ ;l;
bt . S R70¢
TONE KEY s N o ) ns
PTT (TO RELAY) |? 3 -
YoL/5a I uie - 4 V) P o
RX MUTE 4 Ll 7
8,5V CONT. ¢ I
8,5V TX : H20 M3
v M | s )
¢ L 35 G0
; 4903 % "
VOL/SQ HI 2 —
RX MUTE ‘ ——
As s
SPKR  HI A “
FLTRD 'VOL/SQ HI |7
CONT. 2
85V TX ' !
il wed gl
o 7 =
EXT. 20 |s Hi e j;":“ o | cml
CHANNEL ) 2 |¢ H2 Rl L
SELECT 22 {7 s
2 |8 ~ Hi4
MIC. HI 4
MIC. LO 3
PTT :
A- !




Storno

RX/TX DC SHIFT

RN

0704

he s MUI.T{

743
100

L

1
039P T

3

“venwz N wa

i

A- PA

85V RX
85V TX.

1 8,5V CONT.

PTT (LOCK)

PTT (DLYD)
PTT
VOL/SO HI
CG DIS

RX MUTE
25V CONT.

CG Lo :
FLTR'D VOL/SQ HI
TONE OQUTPUT

COMPITX AUDIO
MIC LO

CG HI
MIC HI

SPKR HI
SPKR LO

DEY.
1703 . BALANCE
180 €12
- e P
®01 50) 3
N i
T%T i
: i i Joo 100
R738" . —
woikes Lop lme ko
0765, ans
- R
l;.ﬂ; = $H4 22p
1330 33K
; Locm
L, ; - €0 VCO BUFFER RX vco
,” 2 n;’ll
: -
€767 = R780 7
wy W W | R :

:Lc_vu 13
™ 1921
cn
i3
supPY 1961
N RX
RX/TX DRIVER
TO ANTENNA
RELAY
- N
N,
IN CQM5000 US, H1-H19 AND H20-H33 SHALL BE OMITTED
STEAD H20-H50 SHALL BE INSTALLED
CHANNEL GUARD NO THE PREV}QUSLY USED CG UNITS T05003 TR5001
ton 5001 OR'FN5001 ARE USED, H20-H33,H7-H8
IALL BE OMITTED AND H20-H50 INSTALLED
HE TABLES BELOW.SHOW WHICH STRAPS THAT HAVE TO BE
REMOVED WHEN DIFFERENT TONE - OPTIONS
L 4(,1’;-_ NUME;RS) ARE.INSTALLED IN CQM5000 SETS.
TO‘_ T1TO T4 INCL. TS TO T8 INCL. |T9TO T24INCL.
‘(;’ ™ ]T25TO T28 INCL. IT29 TO T44 INCL.
TX .AUDIO W HS | ] A
PROCESSOR g ¥ + + +
H3 -HY |
HS -H6 e - + -
H7 -H8 ‘
TO SPEAKER H9 -H10 + + - - 3
H20-H33 FREQUENCY SYNTHESIZER

FS5661,FS5662

D402. 926
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——4-{Re04
N
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R6 26 |+ R625 [

4 R622 f+ 4+ R62 " I+

+

STHB

#0408 i&h
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S SRS S T— - 1o -
S| Jev.ee7e my] W . w27 pe
g J !i
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Storno Storno

ITEM CODE DESCRIPTION
1 10.3742-01 Cabinet
Coffret
2 69.0016 Feedthrough Connector
Connecteur d'alimentation
3 20022-02003 Screw, M2 x 3 mm.
Vis, M2 x 3 mm.
4 11.1177-00 Cover
Couvercle
5 2450-060032 Spring washer
Rondelle grower
6 19M905148P1 Tone transmitter/Receiver (only in TQ5007/TQ5008)
Module de tonalité (seulement dans TQ5007/TQ5008)
7 19L.855164P1 Front cap
Avant
8 19L855166G1 Keyboard
Clavier
9 191.855189G 1 Display
Afficheur
10 19K805129P1 Nameplate
Plaque
11 19K805164 Bush .
Voyant '
12 19J706163P1 Nameplate
Plague
13 19J706212P1 Screw
Vis
14 19A700031P305 Screw
Vis

Item No. 7 to 14 are assembled
under one code No. 19L855169P1
{ L'ensemble despiéces 7 a 14

a le numéro 19L855169P1

15 49,.0271-00 Push button, ON/OFF
Bouton marche/arrét

16 49.0272-00 Push button, SQ.
Bouton de squelch

17 49.0267-00 Knob, volume:controk:
Bouton de volume  °

18 99.5303-00 Light emitt. diode, red
Diode lumineuse, rouge

19 47.5096-00 switch
Commutateur!

MECHANICAL PART LIST CQM5000 TS2
[M405.104-1]
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