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GROUP CALL UNIT SU5001
ALL CALL UNIT SU5002

The All-Call unit, SU5002, and Group Call A receiver group call is read out like an
unit, SU5001, are identical expect for some few individual call with the following exceptions:

_ points. The following description will therefore

apply to both SU5001 and SU5002, and their 1:  The audio channel can not be
differences will be described in an appendix. blocked with LS in/out.
e All notes in this description refer to the 2: The Automatic Receipt i's bloc-
schematic diagram. ked and Tone Keying is not pos-
sible.
B General

The blockings are all cancelled approximately

The call unit is a single tone receiving module 500 milliseconds (ms) after the group call is

designed for application in TQ5001/2 and extend terminated. Also see notes on TQ5001/2 schema

the selective calls to comprise group calls tic.
with one group tone. The module is a printed
board with plug-in pins fitting sockets on the
TQ5001/2. When fitted with a SU5000, TQ5001/2

- is capable of receiving calls with a group call

Mode of Operation

Upon reception of a sequential tone signal
matching the tone combinations of TQ5001/2 and
SU5001 the operation is as follows:

tone as the 3rd, 4th, or 5th tone of the sequen-
tial tone signal corresponding to the selected
group division. Functionally the SU5000 is in

parallel with the selection circuit of the )

L . . The r.f. carrier opens the squelch circuit

individual call channel and the two circuits i )
) . o which energizes the SQ-delay.

share the input amplifier/limiter. Two tones

may be selected as the group tone, 2400Hz or ) ) )
. o o The sequential tone signal is amplified and
2800Hz, corresponding to individual digit 0 and L . .
; limited in the input stage after which the
alarm tone G, respectively.

INDIVIDUAL
R
AMPLIFIER INDIVIDUAL| _ |INDIVIDUAL INDIVDUAL LS
INPUT © LIMITER SELECTION DETECTOR clock | |COUNTER IN/ouT
s |
TQ5000 INDIVIDUAL CALL I
- To ) ) . i ) ) Te A
GROUP UNIT GROUP ° ’
SU5001
ENABLE GATE
CLEAR
GROUP | | GROUP DELAY S| LATCH | DOWN
SELECTION|  |DETECTOR as
U201b AUTO RECEIPT /
TONE KEY BLOCKING
RU201c-d
SQUELCH
.
SQUELCH SIGNAL o—s———— " e
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signal is applied to the resonant circuits of

TQ5001/2 and SU5000. When the individual counter

of TQ5001/2 has registered the first tones of

the signal it releases the SU5000 to read out

the group digit. The group tone is selected by
the bandpass filter and applied to the detector.
If the group tone level is within the sensitivi-
ty range of SU5000 the signal activates the
detector circuit. The rectified signal from the
detector is delayed approx. 25ms before the
latch read out the call to TQ5001/2 along with
establishing the blocking functions. Approxima-
tely 15 to 20ms after the end of the group tone
the detector and delay circuits revert to
standby. Approximately 500ms after the squelch
closes, all blocking signals are cancelled and

the loudspeaker is turned off.

Circuit Description:

Resonant Circuit

Transistor Q201 operates as a current generator
and drives the resonant circuit L201-C201. The
sensitivity and thus the bandwidth of SU5000
can be adjusted with resistor R201. (Note 3).
The resonant circuit is a bandpass configuration
and drives the detector circuit directly. The
unit can be set to one of two tones, 2400Hz and
2800Hz. (NOTE 1 and 2)

Detector

The transistors Q202 and Q203 are arranged to
form a differential detector circuit. In stand-

by transistor Q202 is off, Q203 is on, and C202
is charged up to the potential determined by
voltage divider R206-207. If the peak value of
the selected signal exceeds the bias of Q202
(Q203's base voltage) Q202 turns on and charges
C202 to a higher potential by which Q203 is
biased off. At the cessation of the group tone
C202 discharges via R204 and after approximate-
ly 10-20ms Q203 again turns on and holds the

voltage on C202.

60. 415-E1
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Delay and Enable Cate

Transistor Q204 operates as a switch and is
controlled directly by the detector. In standby
Q204 is on and the charge of C203 is neutral.
When the detector is energized by a call Q204
goes off and C203 charges through R208// R209.
After approximately 25ms (adjustable with R209)
the voltage across C203 reaches the trigger
level of U201a which relays the call information
( +8,5V) to enable Gate U201b.

If U201b has received a signal indicating that
the first tones of a signal is accepted and
counted by the individual Counter the call is
applied directly to the Latch.

At the end of the group tone C203 discharges
through R210 and U210a-b reverts to standby.

Latch and Squelch Delay

The latch is constructed as an R-S flip-flop
employing gates U201c and U201d.

The latch reads out the group call to the
indivi-dual tone receiver TQ5001/2 and, simul-
taneously, establishes the blocking functions:
Pin 4: common terminal for individual and
group call blocking of the LS in/
out. Diode D203 is forward biased.
Pin 7: Blocking of Automatic Receipt and
Tone Key.

Diode D201 tied to chassis through
u20id.

Pin 3: Tied to chassis through U201d.

The R-input of the Latch is controlled by the
squelch via the Squelch Delay which cancels the
blocking functions 500ms after the squelch
closes. C205 charges through R214 and Q205
which is driven by the squelch buffer inverter
of TQ5001/2. The voltage across the capacitor

is maintained until the squelch closes after

60. 415-E1
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which C205 is discharged by R214 and R215. At 5-digit sequential tone signal with group call
the end of the group tone Enable Gate U201b on uth digit

reverts to standby.

GROUP NUMBER
The latch information is held by the Squelch 1 1 INDIVIDUAL DIGIT

Delay for approximately 500ms after the squelch I ol R

has closed and then the blockings are cancelled.
GROUP DIGIT

Pin 4 0V, R =R212 81 individual numbers from 22411 to 22499.
Pin 7: D201 submits a positive pulse to

turn off the loudspeaker.

5-digit sequential tone signal with group call
on the 3rd digit

Coding Sequential Tone Call Signals

With One Group Tone

(non standard according to ZVE!)

If digit 0 (2400Hz)is used (group call accor-

GROUP
ding to ZVELl)}, there are limitations to the NUMBER
] S 1 1 1 INDIVIDUAL DIGIT
number of individual call combinations, as the 2 2
SU5001 responds to individual tone combinations O|R|O
containing the digit 0. Likewise a sequential L GROUP DIGIT

tone signal must not contain two idential,

consercutive tones for which reason digit 0 729 individual numbers from 22111 to 22999

cannot be used as the last digit of a group

number. The group call combination is emitted as shown
above, but the digits following the group digit

Note (0) have no functions in the call configuration.

The tone ahead of the group tone and the follow- b: SU5001 strapped to 2800Hz (=digit G)

ing tones must not be coded to 0. If tone G is
used (2800Hz), which is outside the tone series
employed (0-9), there are no limitations in the
number of individual and group combinations.

5 digit sequential tone signal with group cali

The Group Digit Location on 5th digit

a: SU5001 strapped to 2400Hz (=digit 0). GROUP NUMBER X INDIVIDUAL DIGIT
2214 s (0-9)

5-digit sequential tone signal with group call G | GROUP DIGIT

on_ 5th digit

10 individual numbers from 22440 to 22449,

GROUP NUMBER

1 INDIVIDUAL DIGIT

212 4| 4

0 | GROUP DIGIT

9 individual numbers from 22441 to 22449

60. 415-E1 -4 - 60. 415-E1
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5-digit sequential tone call with group call

on the i4th digit

GROUP NUMBER

x | x INDIVIDUAL DIGITS

212 | 4

(00-99)

G| R

L srour DIGIT

100 individual numbers from 22400 to 22499

Storneo

5-digit sequential tone call with group call
on the 3rd digit

INDIVIDUAL DIGITS
(00-999)

X[ X | X

G|R|GC

A Group DIGIT

1000 individual numbers from 22000 to 22999
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U5002)

A = 2800 Hz (DIGIT G)
B = 2400 Hz (DIGIT 0)

Part of component side TQ5001/2. See drawing

and notes on the TQ diagram.

NOTE 5 — 2:
NOTE 5 —e 3:
NOTE 5 — 4:

60. 415-E1

Group-Call on 3rd tone
Group-Call on uth tone.
Group-Call on 5th tone.

Installation

The SU5000 is equipped with plug-in pins and
can be inserted directly in the TQ5001/2. When
inserted the straps in the connector P102 (on
TQ5001/2) must be removed. See drawing and

notes on the TQ diagram.

60. 415-E1
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GROUP CALL UNIT
SuU5001

Technical Specifications

Supply Voltage
8.5V = 0.25V

Current Drain
Standby: 0,5 mA (no external load)
Engaged: approx. 0,65 mA ( with SQ signal)

Temperature Range
30°C to +60°C

Input Specifications
See input specifications of TQ5001/TQ5002.

Activating Signal

Single tone signal of 55 ms duration. The
focation of the group tone is coded on the
TQ5001/TQ5002.

Tone Frequencies
2400Hz, 2800Hz.

Frequency Accuracy
£0.3%

Selectivity
SU5001 responds to frequency deviations *+ 1. 4%.
SU5001 is insensitive to adjacent tones of the

same standard series.

Reaction Time

30ms + 5ms (adjustable).

Signal to Noise Conditions
SU5001 can, in conjunction with TQ5001/TQ5002,

process signals having a noise level correspon-

ding to SINAD = 5dB as measured in the speech
channel of the CQM5000.

60. 415-E1

Clear Down Time
< 30ms.

Output Functions

Storno

The TQ5001/TQ5002 output functions corresponds

to an individual call with the following excep-

tions:

LS in/out Latch Blocking:

Auto Receipt Blocking:

Tone Key Blocking:

Group Call Clear Down:

Dimensions

Width: 41 mm
Length: 72.5 mm
Weight

20 g

After a group call
the loudspeaker can-
not be turned off

manually.

After a group call
the automatic re-
ceipt function is
inhibited.

After a group call
the tone key func-

tion is blocked.

Approx. 500ms after
the receiver squelch
closes, the blocked

functions are releas-
ed and the loudspea-

ker is turned off.

60. 415-E1
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GROUP CALL UNIT
SU5002

Technical Specifications

Supply Voltage Clear Down Time
8.5V + 0.25V < 30ms.
Current Drain OQutput Functions
Standby: 0.5 mA (no external load) The TQ5001/TQ5002 output functions corresponds
Engaged: approx. 0.65 mA (with SQ signal) to an individual call with the following excep-

tions:
Temperature Range
-30°C to +60°C. LS in/out Latch Blocking: After an all-call

. the loudspeaker can-

Input Specifications not be turned off
See input specifica.tions of TQ5001/TQ5002. ' manually.
Activating Signal Auto Receipt Blocking: After an all-call
Single tone signal of minimum 2 seconds dura- the automatic
tion. receipt
The location of the 'all call tone' is coded on . receipt function is
the TQ5001/TQ5002. inhibited.
Tone Frequencies Tone Key Blocking: After an all-call
2400Hz, 2800Hz the tone key func-

tion is blocked.
Frequency Accuracy

*0.3% All Call Clear Down: Approx. 500ms after
the receiver squelch
Selectivity closes, the blocked
SU5002 responds to frequency deviations + 1. 4%. functions are releas-
SU5002 is insensitive to adjacent tones of the ed and the loudspea-
same standard series. ker is turned off.
Reaction Time Dimensions
2 seconds * 0.25 sec. (adjustable). th: 41 mm

Length: 72.5 mm
Signal to Noise Conditions

SU5002 can, in conjunction with TQ5001/5002, Weight
process signals having a noise level correspon- 20 g
ding to SINAD = 5 dB as measured in the speech

channel of CQM5000.

60. 415-E1 -7- 60. 415-E1
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SU5002

An "All-Call" is emitted as a single tone of
more than two seconds duration. In SU5002 both
tones, 2400Hz or 2800Hz, may be used (digit 0
or digit G) The only difference between SU5001
and SU5002 is the time delay that determines
the reaction time (C203, R208, R209). With a
reaction time of two seconds it is possible to
transmit a normal sequence call including the

All-Call tone without activating the unit.

60. 415-E1
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Appendix

Coding
For Coding TQ5001/2 to correspond with SU5002:

Strap NOTES O.
See coding for Group Call.

-8- 60. 415-E1
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SWITCHING UNIT

The SU5003 switching unit is used as driver
for an alarm device, horn, buzzer, bell, etc.,
or as a broadcast radio muting switch. The
unit comprises a timer circuit and a relay
with one changeover contact set. The unitis
triggered by the CQM5000, either the tone
receiver, or the squelch circuit and the mo-
nostable multivibrator timer sounds the alarm
device for a preset time, approximately 1 se-

cond.

ALARM

A horn or bell is connected to the relay and
the SU5003 is controlled by the alarm output

SuU5003

of the CQM5000 (pin 2 on J910). The alarm

will be on for approximately 1 second.

BROADCAST RADIO MUTING

The unit is connected to the muting output

on the CQM5000 (pin 9 on J910) which actu-
ates the relay when the TQ5001/TQ5002 opens
the AF output. In radiotelephones without
toneequipment the relay will be activated when-
ever the squelch circuit is opened or the trans-
mitter is keyed. The broadcast radio supply '
voltage is applied via the relay contacts that
are normally closed, or its loudspeaker is

disconnected.

TECHNICAL SPECIFICATIONS

Supply Voltage
10.8 Vto 16.6 V

Current Drain, 13.2 V
Standby: approximately 0 mA
Engaged: 140 mA

Relay Contact Current

Max. 16 A (time less than 3 seconds)
5 A continuously

One change over contact set

60. 411-E2

Input
Alarm: A short pulse grounding the
input terminal will actuate
the relay for approx. 1 second.
Mute: A ground connection will

actuate the relay.

60. 411-E2
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BUSY LAMP UNIT

The busy lamp is a timer unit designed for
application in CQM5000 with a TQ unit.
SU5004 makes the transmit control lamp start

flashing, when the channel is occupied and

the loudspeaker is blocked by the TQ module.

SUS5004 is a printed board with a timer cir-
cuit and 5 wires. It is mounted above the
S601 and S602, push button switches, in the
RF board, on a spacer. The 5 wires are sol-

dered as follows on the RF board:

black ground
orange 8.5V RX
brown D606 anode
red Q604 collector
yellow Q603 collector

MODE OF OPERATION

The timer goes on when Q1 is off, both in-
puts must be negative.

Input 1 (yellow) wired to Q603 collector is
negative when a noise signal is applied to the

squelch circuit.

60.517-E1

SU5004

Input 2 (red) wired to Q604 collector is
negative when RX mute is not activated.
When either input 1 or input 2 goes po-

sitive, Q1 goes on, timer U1 ceased working

and the transmit control lamp D606 stops flash-

ing.

TECHNICAL SPECIFICATIONS

Supply Voltage
8.5V 150 mV

Curent Drain
Standby: 14 mA
Engaged: 25 mA

Temperature Range
-30°C to +60°C

Output functions

Channel occupied and RX mute off makes the

TX control lamp flashing.

60.517-E1
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10-TONE CODE SELECTOR

SU5005

The SU5005 is an optional board for transmit-
ting up to 10 tone codes. The module is used
in conjunction with tone modules TQ5001 and
TQ5002 interconnect boards XS5003 or XS5005,
and utilises the channel selector to select the
tone codes. When the SU5005 is installed the
radiotelephone can only be fitted with 1 RF
channel.

MOUNTING

Disconnect the colour coded tone wires from
the tone coil tap (10 pcs), terminal 1 through
4,

Mount the SU5005 board on switch S101 by

soldering it to the unused terminals.

Put the wires that was unsoldered into the
slot on the board except the GRAY, the BLUE
and the VIOLET wire.

Solder wires to W12 to the taps on the tone

coil as follows:

BROWN to tap 3 BLUE to tap 8
RED to tap 4 VIOLET to tap 9
ORANGE to tap 5 GRAY to tap 10
YELLOW to tap 6 WHITE to tap 11

GREEN to tap 7 BLACK to tap 12

Connect W11 from terminal R to tap 13.
Connect W12 from terminal A to tap 14.
For 12.5 kHz channel spacing systems the
taps 1 and 2 are used instead of 13 and 14

respectively.

CODING

The coding of the tones is performed by sol-
dering the free wires in the slot to the ter-

60.576-E1

minals near the edge of the SU5005 board.
When coding the tone transmitter the wire
representing the variable tone digit (V) is
connected to terminal V.

Principally each of the five digits in the tone
code can be chosen as variable but some limi-
tations have to be considered.

If the tone code digits are designated A, B,

C, D and E, the repeat tone R, and the va-
riable digit V following combinations are not

valid:

V-B-C-D-E when V=B
A-V-C-D-E when V=C
A-B-V-D-E when V=D
A-B-C-V-E when V=E

when V is followed by R

(repeat tone)

When the repeat tone R is used to replace a
digit in the variable part of the tone code the
printed conductor between the terminals car-
rying the replaced digit is cut. Terminal R is
then connected to the terminal farthest from
the printed wiring board edge.

When the repeat tone R is used in the fixed
part of the tone code the wire is connected

directly to terminal R.

CODING TWO TONE TELEGRAMS

The coding described above results in the
tone call and auto receipt (acknowledge) codes
being identical. If the tone module is coded
according to the note on the tone module dia-
gram the two functions are separated so that
f.ex. acknowledge is a fixed code and the to-
ne call is variable, or vice versa.

The tone button S101 is used directly to switch
these functions and hence must be depressed
during the sequence of transmitting a tone call,

i.e. as long as the TX indicator is on.

60.576-E1
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10-TONE CODE SELECTOR Storno

S101

)
- Y/ =
TR ||

d

w13

TQ 5000

(1) CONNECT THE TONE TONE MODULE
WIRES ACCORDING TO
THE TONE CODE. W4
REFER TO TG 5000
CODING INSTRUCTION

P301

00O 0D 00D OD0DODODOO

TO TONE CODE SELECTOR.
S901 VIA J915 XS5003/5

NOTE 1.
COMBINATION

1.1 SELECTABLE ACKNOWLEDGEMENT CODE-
SELECTABLE TONE CODE: CONNECT 2-4.

1.2 SELECTABLE ACKNOWLEDGEMENT CODE -
FIXED CALL CODE: CONNECT 1-5,4-5, 3TO FIXED DIGIT

13 FIXED ACKNOWLEDGEMENT CODE-
SELECTABLE CALL "CODE:CONNECT 2-3,4-5,3TO FIXED DIGIT

CUT PRINTED WIRE BETWEEN 2 AND 4
WHEN USING COMBINATION 1.2 OR1.3.

10-TONE CODE SELECTOR SU5005
CODING INSTRUCTION

D403.120
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TOUCH TONE GENERATOR

The TT5003 is a Touch Tone ® generator for
STORNOPHONE 5000.

The unit is mounted on the Control Panel and
consists of three sub-units:

- a 15-button keyboard

- a touch tone encoder board

- a timing and switching circuit

KEYBOARD

The keyboard is a 3x5 button cluster with
two illuminating Iarﬁps. The current for the
lamps flow through a transistor which is tur-
ned on by +8.5 V.

Loudspeaker IN/OUT

Tone transmit key

ON/OFF Switch

Squelch cancel

TT5003
Col. 1 Col. 2 Col. 3 Col. 4
1209 Hz | 1336 Hz | 1477 Hz | 1633 Hz
Row 1
697 Hz ! 2 3 A
Row 2
770 Hz 4 5 § S
Row 3
852 Hz ! 8 2 M
Row 4
I x* 0 H (Blank)

Call lamp

Keyboard matrix
® Trade Mark registered by Bell Telephone Co.

The keyboard is terminated in a connector

which is connected to the touch tone encoder.

Channel selector

Jransmit lamp

Volume control

TOUCH TONE ENCODER

The touch tone encoder is an integrated cir-
cuit mounted on a board together with a 5
millisecond anti-bounce circuit, a busy indi-
cator circuit and part of a circuit for exten-
ded "Clear Down" (#).

60.573-E1

The tone encoder U201 is a 2 of 8 SINE WAVE
GENERATOR which consists of a high frequen-
cy oscillator, two separate programable fre-
quency dividers, a digital-to-analogue conver-
ter and a high level output driver. The refe-
rence frequency generator is fully integrated
except for the 3.579545 MHz crystal. This fre-

60.573-E1
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quency is divided by 8 and then gated into
two divide-by-N counters which provide the
correct division ratios for the upper and lower
band of frequencies. The output from these
two counters are further divided by 8 to pro-
vide the time sequencing for a 4-voltage-level
synthesis of each sine wave. Both sine wave
signals are added and buffered to a high cur-
rent output driver. C211 and C212 are exter-
nal capacitors for low pass filtering which re-
duce the harmonic distortion of the output sig-
nal.

When depressing a keyboard button a logic "1"
is available at the disable output of U201 tone
encoder as long as the button is depressed.
This output is used to trigger the delay cir-
cuit U202c to provide a delayed trigger pulse

to the timing circuit.

The Busy Indicator circuit is triggered by

the squelch and drives a LED on whenever a

carrier is received. The circuitry consists of
_ transistor Q201, amplifier U202d and transi-

stor Q202. Capacitor C217 and amplifier U202d

causes a delay of approx 11 seconds before

turning the indicator off after the carrier has

disappeared.

TOUCH TONE GENERATOR TT5003

Stormo

TIMING AND SWITCHING CIRCUITS

The trigger pulse from the tone encoder trig-
gers two monostable flip-flops, U301a which
has a delay time of approx. 100 milliseconds,
and U301b which has a delay time of approxi-
mately 22 milliseconds. U301a controls the CG
disable function (Q303), the microphone block-
ing function, the PTT (Push-To-Talk) func-
tion (Q304) and AF gate transistor Q305.

U301b controls the time between pressing a

button and generation of the tone modulation.

Transistor Q307 is an amplifier for the touch
tone modulation and its output is set with po-
tentiometer R322. A transistor Q306 is an amp-

litude limiter connected to the base of Q307.

The delay time of U301a may be extended to
approx. 560 milliseconds by using the exten-
ded "Clear Down" function Q301. Transistor
Q302 disables the touch tone generator when-
ever the RX mute output (connected to the
touch tone disable input) goes low. This pre-
vents that any attempt to operate the genera-
tor while receiving will energize the transmit-

ter.

TECHNICAL SPECIFICATIONS

Supply voltage (+A)
13.2 V2.4V

Supply voltage (8.5 V)
8.5V *0.15V

Current drain (+A)
less than 130 mA

Current drain (8.5 V)
less than 37 mA

less than 12 mA

Busy indicator on:

Quiecent:

Anti-bounce delay

5ms+1 ms

60.573-E1

PTT delay time

Normal: 100 ms +20 ms
Extended: 560 ms +100 ms

Touch tone delay

22 ms *4 ms

Busy indicator off delay

11 sec. +2 sec.

Crystal frequency
3.579545 MHz

Tolerance:

50x10"°

Specification: $98-5038

60.573-E1
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Tone frequencies

Key Low band [High band
Hz Hz
1 697 1209
2 697 1336
3 697 1477
) 770 1209
5 770 1336
6 770 1477
7 852 1209
8 852 1336
9 852 1477
* 941 1209
0 941 1336
" qu1 1477
A 697 1633
) 770 1633
M 852 1633

Maximum frequency deviation

f *1%
nom

60.573-E1

TOUCH TONE GENERATOR TT5003

Touch output levels

R322 set to max:

Low band: greater than 250 mV RMS
High band: greater than 400 mV RMS
Low + high

band: greater than 450 mV RMS
Variation between two combinations:
less than 1.5 dB

Distortion (THD)
Low band: less than 5%
High band: less than 3%

Output _impedance
Higher than 15 Kohm

DC output loading
PTT (J307-7) |
MIC. Block (J302-8) Sink

CG disable (J302-10) Isource
TT disable (J302-9) lsour‘ce

Tempe rature range
-30°C to +60°C

Storno

iess than 100 mA

less than 10 mA
less than 1.7 mA

60.573-E1
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S101-S1s

P 101
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coL. 1
coL. 2
coL. 3

CoL. ¢

ROW &’

SQ. SIGN.

TOUCH TONE GENERATOR TT5003

KEYBOARD
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SEQUENTIAL TONE UNIT

TQ5001 AND TQ5002

GENERAL

TQ5001 and TQ5002 are combined sequential
tone transmitter-tone receiver units, the trans-
mitter and receiver functions being indepen-
dent of each other, and which can process

3, 4, or 5-tone signals. The units are design-
ed to fit into CQM5000 radiotelephone equipment
and the electrical design appears from the
block diagram. ’

The unit is built on a single printed circuit
board (p.c.b.) with plated through holes,

and which connects to the radiotelephone cir-
cuits via plug-in sockets. The loudspeaker
IN/OUT button, the TONE KEY button, and

the green call indicator is mounted directly

on the board and protrude through holes in

the front plate. The unit is mechanical secur-
ed to the radiotelephone chassis by four screws

and spacers.

For TQ5001 the tone frequencies are the
STORNO series, 885 Hz to 2800 Hz; for TQ5002
the tone frequencies are the CCIR series,

960 Hz to 2110 Hz. The tone combinations for
the tone receiver and the tone transmitter
are selected by soldering colour coded wires
to the tone coil, or by establishing the con-
nections on the wiring side of the p.c.b.

In standby, when turning on the equipment,
the unit is in the tone receive mode and set
to the 1st tone of the combination. Receipt

of a sequential tone signal, that matches this
combination, will cause the following events

to take place.

The key blocking is cancelled (Q127 ON).

The loudspeaker blocking is cancelled (Q130
OFF).

The LED call indicator D107 will start flashing.

When the tone unit is strapped for Auto-Re-

ceipt, a correct tone call will automatically

60.393-E2

trigger the sequential tone transmitter circuit
and after having generated the last tone of
the sequential tone signal the unit reverts to
the condition described above, i.e. the loud-
speaker is on.

Accordingly, when in the LS in mode, the
tone transmitter can be manually triggered

by pressing the Tone key button.

With 70 ms tone length, the time from depres-
sing the Tone key to the generation of the

1st tone is approximate by 220 ms for TQ5001,
and 320 ms for TQ5002.

ms = millisecond = 0. 001 second.

When using 3 tones or 4 tones in the sequence
this interval may by extended if the unused
tone gate wires are left unconnected.

The transmitter remains keyed for approxima-
tely 640ms for TQ5001, and 920 ms for TQ5002
even if the Tone key button is pressed for a
shorter or longer period. Simultanously with
the keying of the transmitter, the microphone
amplifier will be blocked. The blocking signal
disappears after the last tone has ceased,

that is when the unit reverts to standby.

The units can accomodate a Group Call unit,
SU5001, when an extention of the call tone
systém is required, and the unit may also be
used as a combined single tone transmitter

and sequential tone receiver.

MODE OF OPERATION

In standby the TQ5001/TQ5002 unit is set to
the sequential tone receiver mode and when

a tone signal having the proper code is applied
to the input, the following events take place:
The 1st tone is amplified and limited in the
input stage.

The signal is then\, via a coupling link, ap-
plied to the selective circuit.

In standby the 1st tone gate, Q117, selects

the 1st tone of the combination.

60.393-E2
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The active part of the selective circuit is a
Q-multiplier, which also operates as oscillator
when the selective circuit is part of the tone
transmitter.
Owing to the high signal voltage across the
selective circuit the gate transistors are bias-
ed in the nonconductive direction, and simulta-
neously the tone and oscillator signal amplitu-
de is limited.
If the level of the 1st tone is within the sen-
sitivity range of the tone receiver, the select-
ed signal will switch the comparator output
(U101A).
The schmitt-trigger (U101b) will go negative
after approximately 17 ms which is generated
- by the Clock Delay circuit. At the same time
the schmitt trigger rapidly charges the Clear
Delay circuit in order to enable the counter.

At the end of the 1st tone the Schmitt trigger
reverts to standby and the positive leading
edge is fed to the counter's clock input. The
counter steps forward and the next tone gate
tunes the selective circuit to the 2nd tone.
Each gate transistor has its collector connect-
ed to one of the tone coil terminals. The se-
quential tone receiver is now set to receive

. the 2nd tone of the signal, and it remains in
this state for approximately 120 ms, the time
being determined by the Clear-Delay. Except
for the requirement of a tone length of appro-
ximately 40 ms, the tone receiver is indepen-
dent of the duration of the signal elements,
because the counter switches to the next tone
gate at the end of the preceeding tone. If

the 2nd tone is not accepted within approxi-
mately 120 ms, the counter is reset to stand-
by, i.e. ready for the 1st tone.

The 2nd, 3rd, 4th, and 5th tone of a sequen-
tial signal are received as described for the
1st. When the 5th tone has been accepted
information of the counter is read out to Latch

U104b, which cancels the key and loudspeaker

60.393-E2

SEQUENTIAL TONE UNIT

blockings. At the same time the Call indicator
is turned on, and the call may also cause an
automatic transmission of receipt to take place,
if used. The colour coded wires from the tone
generator gates are soldered to the tone coil
terminals, but if the same tone code is used
for both tone transmitter and tone receiver,
the code can be set by arranging the wires
on the p.c.b. With the loudspeaker turned

on depressing the Tone key button causes

the following to take place:

A positive pulse from the Tone key button
toggles the latch-U104a whose Q and Q out-
puts control the internal switching from re-
ceive to transmit, and U104b controls the
Transmitter Key switch and the Microphone
Blocking.

When the clock generator U101c starts, the
comparator U101a and the counter U103, are
inhibited by the Q-output of U104a. The Q
output enables the tone transmitter counter
U102, inhibits the Clock Delay circuit, and
turns on Q108 which increases the gain of
the Q-multiplier Q107.

The clock generator pulses are applied to

the counter U102, the repetition rate being

70 ms for TQ5001 and 100 ms for TQ5002.
Upon arrival of the 3rd clock pulse the 1st
tone gate transistor is turned on and the tone
oscillator generates the 1st tone of the signal
code. The oscillator output is passing an emit-
ter-follower before being applied to the output
terminal. The output voltage is adjustable by
means of R113.

The 4th, 5th, 6th, and the 7th clockpulse
successively turn on the remaining gate tran-

sistors to accomplish the signal code. The

. 8th clock pulse is used to introduce an inter-

val before the 9th clock pulse resets the latch,
U104a, and the TQ-unit reverts to the tone
receive mode with the loudspeaker turned

on.

60.393-E2
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SEQUENTIAL TONE UNIT

PULSE-TIME DIAGRAM FOR 5-TONE SEQUENTIAL CALL TRANSMITTING IN TQ5001 AND TQ5002

VAC A

TONE KEY
PIN 6-U104A

vDC

MIC. BLOKING
PIN 1-U104A

vDC
CLOCK PULSE
PIN 1-U101C

vDC 4

COUNTER
PIN 7-U102

VDC

COUNTER
PIN 10-U102

Stormo

- ——

vDC
COUNTER
PIN 1 U102

2. TONE

vDC A
COUNTER
PIN 5-U102

vDC A
COUNTER

PIN 6 -U102

4. TONE

5. TONE

vDC

STOP PULSE
PIN 11 U102

VAC A
EMITTER Q105

TQ5001

360

430

| —
570 640

TQ5002

LOUDSPEAKER MANUALLY TURNED ON

1
2
3

t
t
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t, CHARGING TIME FOR CLOCK GENERATOR
CLOCK PULSE PERIOD (TONE LENGHT)
UNMODULATED PULSES BEFORE THE 1 ST TONE

...3_

520

620

T l

820 920
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SEQUENTIAL TONE UNIT

PULSE-TIME DIAGRAM FOR 5-TONE AUTOMATIC RECEIPT

VAC

Q-MULTIPLIE
EMITTER Q107

VDC
COMPARATOR
PIN 14-U101A

vVDC
CLOCK PULSE
PIN 1-U101C

vDC

PIN 1-U103

vDC
CLEAR-DELAY
PIN 13 U101D

vDC

DETECTOR
EMITTER Q111

vDC
COUNTER
PIN7-U102

VvDC
COUNTER
PIN10-102

vDC
COUNTER
PINT-U120

vDC
COUNTER
PIN5-U102

vDC
COUNTER

PIN6-U102

STOP PULSE
PIN11-U102
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PULSE-TIME DIAGRAM FOR 5-TONE, SEQUENTIAL TONE RECEPTION IN TQ5001 AND TQ5002
VAC A
INPUT 1. H 2. H 3. H  ou. H 5.
300mV t
2
VAC A
Q-MULTIPLIER
EMITTER Q107
Y
— je—
__.“'_
voc &
COMPARATOR
PIN 2-U101a
: 4y
— e l'_
vDC — 4
CP-DELAY
PIN 2-U101b ty ts
e e
VvDC ——‘|
CL-DELAY ‘
PIN 13-U101d
vDC A
COUNTER 1. TONE
PIN 3-U103
VDC
COUNTER 2. TONE
PIN 2-U103
vDC A
COUNTER 3. TONE
PIN 4-U103
vOC +
COUNTER 4. TONE
PIN 7-U103
vDC A
COUNTER 5. TONE
PIN 10-U103
voC A
COUNTER CALL
PIN 1-U103
vDC A
RX MUTE
PIN 1,2-U105d
TQ5001
T T | | I ] s
0 70 140 210 280 350 1420 490
TQ5002
0 100 200 300 400 500 600 700
t;- SELECTIVE CIRCUIT BUILD-UP TIME
t, DELAYTIME
t;. CLOCK-DELAY
t,- DELAY CHARGING TIME
tg. CLEAR-DELAY
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PULSE-TIME DIAGRAM FOR 5-TONE SEQUENTIAL CALL WITH GROUP CALL

VAC ?

INPUT

300mV

VAC A

Q-MULTIPLIER
EMITTER Q107 /

VvDC *

COMPARATOR
PIN 14U101A

vDC A

CP-DELAY
PIN 2-U101B

VDC AT |
CL-DELAY
PIN 13-U101D :
SU5001 £ S ™

SELECTION OISE mECAY TIME
N
BASIS Q202

BUILD UP Y

vbe A TIME

(

DELAY
PIN 3-U201

vDC

CR-CALL
TERM. 4

vDC

SQ-SIGNAL
TERMINAL 1

vDC A t
CLEAR DOWN
GR, TERM 3

[ I I [ T I 1 T I
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SEQUENTIAL TONE UNIT

CIRCUIT DESCRIPTION

INPUT AMPLIFIER AND LIMITER

Transistors Q101, Q102, and Q103 form a dif-
ferential input amplifier/limiter, and Q104 is
the resonant circuit driver. The received tone
signal is amplified the gain being constant
and determined by the ratio of R106 to R107.
Signal levels higher than the minimum sensi-
tivity (approx. 85 mV) will cause limiting,
and the tone signal is then applied to the
Group Call Unit SU5001, if any, (terminal 9)
and to driver Q104. Transistor Q104 operates
as current generator with its collector connec-
ted to a separate winding on the tone coil.

The sensitivity and thus the sequential tone
receiver bandwidth is adjustable with R111.

The amplifier is inhibited when depressing
the Tone Key (and the normal Key) causing
the 8.5 V TX to be applied to the base of
Q101 through D101. Less than 100 ms after
reverting from the tone transmitting mode

the unit is ready to receive a call.

RESONANT CIRCUIT

The band pass filter consists of tone coil L101
and capacitor C113.

The signal from the input amplifier is coup-
led to the parallel resonant circuit via the
coupling link. The colour coded wires from
the tone gates switch the tone coil taps into

the circuit in parallel with capacitor C113.

Q-MULTIPLIER, LIMITER REFERENCE VOL-
TAGE AND DETECTOR

These circuits consist of Q107, Q108, Q109,
Q110, Q111, and their accociated components.
A part of the selected tone signal is fed via
the Q-multiplier Q107 back to the coupling
link and in phase with the input signal. This
increases the bandpass filter Q-factor to ap-

prox. 30.

60.393-E2

Resistors R123-R148 linearize this factor
throughout the band, and the NTC resistor
in the Q107 emitter compensates the Q-factor

variations with ambient temperature.

The tone signal is rectified by transistor Q111
and the resultant d.c. voltage is applied to
comparator U101a. Q108 is turned on by U104a
when depressing the Tone Key, which increa-
ses the feedback so that the resonant circuit
and Q107, which is the active component,

form an oscillator. The signal voltage across
the resonent circuit is amplitude limited by
Q109 in order to obtain a constant signal out-
put level from the oscillator and to reduce

the decay time for strong signals. The gate
transistor bias and the detector bias voltages

are derived from Q110.

OUTPUT EMITTER FOLLOWER AND CLIPPER

The desired frequency characteristic is flat
because the tone signal is connected directly
to the splatter-filter. The output stage con-
sists of the emitter follower Q105, and R113
is generator impedance for the OP-Amp of
the splatterfilter. Due to the DC-shift in the
oscillator a peak will appear at the start, and
the end of the tone signal, but this peak will
be limited by Q106.

COMPARATOR

The comparator is build around U101a, whose
trigger reference level is determined by vol-
tage divider R130-R131/R181 and controlled
by the Q-output of latch U104a. The rectifi-
ed tone signal increases the d.c. voltage to
the non-inverting input of the comparator

and when the level exceeds the reference vol-
tage, the output of U101a will change from
being a short to ground, to be the off state.
This state persists for a time determined by
the lenght of the tone. After the tone period

the output will revert to form a ground path.

60.393-E2
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When depressing the Tone Key, U101a is in-
hibited in its standby state by the Q-output
of U104a.

CLOCK-DELAY AND CLOCK GENERATOR

The Clock-delay is determined by R132 and
C107. In standby the charge of capacitor
C107 is neutral due to the discharge through
the output of U101a, and the clock generator
U101c is inhibited in its off position. The
reference voltage, which is common to U101b
and U101c, is, via voltage divider R133,
R134, R135, applied to their non-inverting
inputs. When the comparator U101a is activat-
ed, the voltage across C107 will start to go
positive. After 17 ms (Clock-delay) the

Schmitt trigger U101b will be activated and
the output voltage will drop to 0 V. At the
end of the tone C107 again discharges via
Ui01a.

This produces a positive going voltage edge
at the U101b output which is applied to the
clock inputs of counters U102 and U103 whose
outputs switch the circuits to the next tone
gate. If the comparator detects a new tone

the procedure is repeated as previously de-

scribed.

The comparator will, in its inhibited state
(TONE KEY activated), keep U101b off. On
the other hand, the clock generator U101c is
released by biasing D104 off. C108 is charged
through resistors R136, R137, and R138 until
reaching the common reference voltage, and
the output of U101c drops to 0V. This d.c.
voltage transistion is via R134 fed back to
the non-inverting input and thus causes a
hysteresis. C108 is discharged to the lower
voltage level and the positive edge so creat-
ed is used as clock input to counter U102.
The period time is adjusted by means of re-
sistor, R137, to 70ms (TQ5001) or 100 ms for
TQ5002.

60.393-E3
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CLEAR DELAY

Comparator U101d is controlled by the Schmitt
trigger U101b. In standby the charge of C109

is neutral because D103 is reverse biased.

The output level of U101d corresponds to the
supply voltage, 8.5 V, and counter U103 is
cleared and set to the 1st tone gate. Trig-
gering U101b enables C109 to be charged of
via D103 and R140, and when the voltage of
C109 has fallen to the reference level, U101d
changes its output to 0 V and releases coun-
ter 103 which now is ready to receive the

clock pulses.

The U101d references level is controlled by
Ulo4a's a—output which in standby is appro-
ximately 8.5 V. Depressing the Tone Key but-
ton causes the reference level to fall to 0 V
and U101d is blocked in its standby position,
and hence counter U103 is blocked according-
ly. As long as the Schmitt trigger, U101b,

is active, D103 will maintain the charge of
C109. When the last tone ceases, U101b re-
verts to standby and D103 is reverse biased.
The discharge of C109 is determined by R139
and R140 which within approximately 120 ms
reduces the charge of the capacitor until it
corresponds to the reference level.

The U101d output voltage returns to 8.5 V
and clears the counter, U103, after which

the 1st tone gate is reengaged, and the tone
receiver is ready to receive a new call. As
the intervals between the individual tones in
sequential tone call are far less than the abo-
ve mentioned 120ms, the clear delay will retain

its state for this period.

COUNTER AND TONE GATES

Two decimal counters are employed as tone
generator pulse counter (U102) and tone re-
ceiver pulse counter, (U103). The counter
outputs control the tone gates, Q112-121.

60.393-E3
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Determined by the clock generator period,
counter U102's outputs will, consequently,
open gate transistors Q112 to Q116 the col-
lectors of which are tied to the tone coil taps
and so producing the tones of the sequential
tone signal. The first gate transistor is con-
nected to the fourth counter output for which
reason a period of 220 ms for TQ5001, and
320 ms for TQ5002 elapses -corresponding to
the three first clock pulses- before generation

of the 1st tone is started.

The time following the 9th clock pulse is uti-
lized to discharge detector Q111, and the 10th
clock pulse is fed, via R154, to latch U104a
as a "stop" information. In order to hold the
gate transistors effectively cut off their emit-

ters are biased at 4.1 V.

The clear input of U102 is controlled by
Uloda's 6-output, and therefore the counter
is inhibited in standby and is not released
until the Tone Key button is depressed.
Counter U103 opens the tone receiver gate
transistors, Q117-Q121.

The control signals for the counter is deriv-
ed from U101b and the clear delay U101d,

respectively.

In standby the counter is inhibited by U101d
and the 1st tone gate is opened by the "0"
output. The mode of operation for counter
U103 is similar to that of U102 the clock pulse
period corresponding to the received tone

pulse lengths.

Approximately 120ms after the cessation of
the last tone the counter is reset to standby
by U101d. All counter outputs of U103 are
accessible on the p.c.b. for setting the indi-
vidual and the group call combinations (see
instructions for coding and strapping).
Transistor Q122 is, together with the counter
enable input, controlled by U104a's Q-output,
which in standby is 0 V. Depressing the To-
ne Key buiton blocks the U103 clock input,
and at the same time the 1st tone gate is
blocked by Q122.

60.393-E3
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The elapse of time to transmit, or receive, a
5-tone sequential signal appears from the ti-

me-pulse deagrams.

LATCH, LS IN/OUT, TONE KEY AND FLASH-
ING CIRCUIT

As latch for the tone receiver and tone trans-
mitter functions, a dual-D-flip-flop U104 is
employed of which U104a is directly control-
led by U104b via diodes D105 and D106. An
R-S flip-flop, U105a-U105b, prevents contact
bounce in the LS in/out button from opera-
ting the latch.

After a tone call, or after having opened the
loudspeaker manually the flashing circuit,
U106 with its associated components will start
flashing the yellow LED Call indicator (D107).

When applying the supply voltage, 8.5V CONT
U104b is forced into state "LS out" by the
positive pulse fed to the latch reset input

via C115. The call pulse is derived from one
of counter U103's outputs and applied to
U104b's set input and, according to note 6

on the diagram, to U104a as a receipt pulse.
After a received tone call, U104b remains in
state "LS in" until manually reset by depres-
sing the LS in/out button. The tone transmit-
ter latch, U104a, is inhibited in standby via
diode D106 and, accordingly, the information
from the Tone Key input terminal is short
circuited via D105.

To perform a tone call U104b must be toggled

manually to reverse bias D105 and D106
(or by a received tone call).

MUTE AND ALARM

The mute function takes the information from
the Q output of U104b and turns Q124 ON
after a call or a manuel opening of the loud-
speaker.

The Alarm (Q123) is ON for a short time

(70 ms) immediately after the 5th tone.
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PTT (TO RELAY) AND PTT (PUSH TO TALK)

When pressing the Tone Key, Q125 will go

on and operate the transmitter relay. Q125/126 are

controlled by the Q output of UT04a which is
triggered by U105c.

The normal keying of the RF transmitter is
achieved by shorting terminal 3 to ground,
but if the tone receiver is not opened, Q127
is off, and hence it prevents the transmitter

from being keyed.

MICROPHONE BLOCKING AND RX MUTE

When the transmitter is keyed, the micropho-

ne amplifier supply comes via Q129.

When "Tone Key" is activated, U104a blocks

Q129, the microphone is deprived of its sup-
ply, and the amplifier blocked.

After reception of a correct call, or manual
opening, Q130 switches off and cancels the
clamping of the RX mute lead, so that only
the noise controlled squeich circuit decides
whether the sets audio channel should be o-

pen or not.

TECHNICAL SPECIFICATIONS TQ5001.

Supply Voltage
8.5V %20.25 V (Cont. and TX)

Current Drain

Standby

<20 mA

Engaged

20 mA +25 mA peak when call indicator is on

Temperature Range
-30°C to +60°C.

SEQUENTIAL TONE TRANSMITTER

Output Impedance

50 Kohm max.

Output Signal
3.4 0r 5 tones in burst of 70 ms £ 15 ms.

The interval between triggering and emission

of the 1st tone is min. 200 ms.

Signal output level

600 mV emf. max.

Frequency response
Flat. 1 dB

Distortion

max. 5%

60.393-E3

Tone frequencies
885, 970, 1060, 1160, 1270, 1400, 1530, 1670,
1830, 2000, 2200, 2400, 2600, 2800 Hz.

Frequency accuracy

Typical deviation (28)

13 ‘

Maximum deviation

1.4%

Relative frequency accuracy
0.3%

Adjustment accuracy

0.1%

Frequency stability

1%

CONTROL FUNCTIONS

Receipt

TQ5001 can be strapped to automatic transmis-

sion of receipt after a received sequential call.

Automatic Keying

TQ5001 energizes the transmitter for approx.
640 ms.

Microphone inhibit

The voltage supply to the microphone amplifier

is inhibited during the tone key.

- 10 -
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SEQUENTIAL TONE RECEIVER

Input impedance
>30 Kohm, DC isolation

Input Response

De-emphasis according to an RC-function with
Fc= 2900 Hz.

Signalling code

3.4 or 5 tone burst of min

55 ms duration.

Activating Level
300 mV +6 dB

Distortion
The TQ5001 can process tone signals having less

than 20% distortion.

Tone Frequencies
885, 970, 1060, 1160, 1270, 1400, 1530, 1670,
1830, 2000, 2200, 2400, 2600, 2800 Hz.

SEQUENTIAL TONE UNIT

Stormo

Frequency Accuracy
+0.3%

Selectivity

The tone receiver responds to tones with a fre-
quency deviation less than 1. 4%. The tone recei-
ver is not sensitive to adjacent tones or other

tones of the same standard series.

Reset Time
minimum 90 ms

maximum 140 ms
Reaction Time
minimum 20 ms

maximum 45 ms

Signal to Noise Conditions

The tone receiver will accept a noise level
corresponding to SINAD= 5 dB as measured in
the speech channel of the CQM5000.

TECHNICAL SPECIFICATIONS TQ5002

Supply Voltage
8.5V +0.25 V (Cont and TX)

Current Drain

Standby

<20 mA

Engaged

20 mA +25 mA peak when call indicator is on.

Temperature Range
-30°C to +60°C

SEQUENTIAL TONE TRANSMITTER

Output Impedance

50 Kohm max.

60.393-E2
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Output Signal
3.4 or 5 tones in burst of 100 ms *15 ms.

The interval between triggering and emission

of the 1st tone is min 300 ms.

Signal output level

600 mV emf. max.

Frequency response
Flat. +1 dB

Distortion

max. 5%

Tone frequencies
(960, 1022), 1124, 1197, 1275, 1358, 1446, 1540,
1640, 1747, 1860, 1981, 2110 Hz.
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Frequency accuracy

Typical deviation (28)

1%

Maximum deviation

1.4%

Relative frequency accuracy
0.3%

Adjustment accuracy

0.1%

Frequency stability

1%

CONTROL FUNCTIONS

Receipt
TQ5002 can be strapped to automatic transmis-

sion of receipt after a received sequential call.

Automatic Keying

TQ5002 energizes the transmitter for approx.
900 ms.

Microphone inhibit

The voltage supply to the microphone amplifier

is inhibited during the tone key.

SEQUENTIAL TONE RECEIVER

Input impedance
>30 Kohm, DC isolation

Input Response
De-emphasis according to an RC-function with

Fc=2900 Hz.

Signalling code
3.4 or 5 tone burst of min. 55 ms duration.

Activating Level
300 mV 6 dB

60.393-E2
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Distortion
The TQ5002 can process tone signals having less

than 20% distortion.

Tone Frequencies
(960, 1022), 1124, 1197, 1275, 1358, 1446, 1540,
1640, 1747, 1860, 1981, 2110 Hz.

Frequency Accuracy

+0.3%

The tone receiver responds to tones with a fre-
quency deviation less than 1. 4%. The tone recei-
ver is not sensitive to adjacent tones or other

tones of the same standard series.

Reset Time
minimum 90 ms

maximum 140 ms
Reaction Time
minimum 20 ms

maximum 45 ms

Signal to Noise Conditions

The tone receiver will accept a noise level
corresponding to SINAD= 5 dB as measured in
the speech channel of the CQM5000.

OUTPUT FUNCTIONS

A sequence call produces the following output
signals.

Green L.E.D. will start flashing, cancel the
short-cricuit of terminal 4, and short-circuit
2-3.

Manual activation of LS in/out

establishes the output functions as above.

60.393-E2
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Switching the LS off

produces the following output signals.

The L.E.D. will stop flashing.

Key Blocking:

The connection between terminal 2 and 3 will

be cancelled.
Audio Blocking:
Short-circuits terminal 4 to ground.

Length
159.8 mm.

Width
69 mm

Weight
86 g.

60.393-E2 - 13 -

60.393-E2



IIN\OG.NO.B

Z00S DL ‘L00S DL

LINN 3NOL VILN3NO3S

70|
o

[

WEE
iy

u

psoLN
L 310N T € b S L 6 1 L
€
vy v Yy Y ;
2 — )
AT
S o O3 0cz|
5 ¥9 O—, Ly ooy oLy
AN S 30N 0EL0
—O0 £
L [N Y soia Wiz (L
' o
—o AGNNOT_31ON. —
ro o %0t sty
o ALz oy | wEE 6210
¢ ul s Y sy
&y | % o + a0l
1210 e —51* ub=¢ | T° B e
WL'T d?! ° 42 z [)
€ L 8Z10
o1y |, qyoin oy0LN W6E
€on oo HM
ALz G — ' Nee Ly Luo
” v — a d o < ° 9Ly
R T s
. 6UD »0
WL'T
st z U||m . o 9o
N 95ty [ 1
i Ci) B Y suo qlots
p%4
e 9 €
sty sola
Lo e
o
B 9 310N
’ 23
7LD
o o Hoet
-1
wsly
¥34410 K NO 1IVD dnOYS 7e-u9
WL'T ¥34410 A1 NO 11VD dNOYO E+~'H9 I
o g "¥34410 1 NO 17VD dNOY9 Z—¥9
9o ND 7TV0 dNOY9 ¥O4 QILYOHS s 30N
WL IVD dNOBO LNOHLIM 7I¥D 30N3N03S 3NOL S S—'AONI
& ¢ sy S-% ONV €-Z LHOHS L 310N 17VD 3ON3ND3S 3NOL 7 v —'AONI
on GlLLO MA \ 77VD 3IN3ND3S 3NOL € €= AGNI
n'e 11IvD 3ON3ND3S %OL
" ¢ TSty 300W TVWHON I3NTIAIONI HO4 OILHOHS 7 310N ey
P (L) ¥04 €L LHOHS 1SOFGY LHONITINOL © € 3LON Y210
HL'T 1413039 oinv “ISnrav  1ndino T 310N
s o 0sly ¥03 Z-L LHOHS 9 310N “1SNrOY HLGIMANVE L 310N
. Euo ay
W'T »OL
4uoL L
LLLD: 671y L9y
o ne
8 v ¢ L o8 €uo
Ij LI
h\ L/14 871y T}
H—H¢ 99l Y
og o soin g | ) 4
0ia . . TR ey o
st g e N
—»r
v %89 woLa
g
e qc
'
\H §01d € 310N ﬁmn W wozz
= T a9 oou Ly sty
[T Yoou[ ] 2 310N
ElLy)
oin < voia (A
- LOO oy
e ° . @l__ 90.0
W . [
€ T 31010 8ILY o0y
*8'9 wst
n9's (240 oz
oy %89
"Ly0 noze %ez[] wes et yozz 60ty
mo—u_l.ﬂ_ ey iy | Jeity oLty Ly

oL

310N XY
%2078 JIW
lid

(AV134 OL)11ld

A3% 3NOL

— u 10/NI S1

310

WYV IV
X1 AGB*

INOD AGB*

IH ©S/10A

1Nd1n0 3NOL

owolg




Zjzzszora]  Z00SDL ‘100S DL
1NOAVT IN3NOJWO0D
LINN 3NOL TVILNIND3S

|

PRDY

9 3LON @ééa.\
.y

owiolg

EELY

- ZH 008C \4 hl

ZH oLLT ZH 009C o €l
ZH 1861 ZH o0z 0 4}
ZH 0981 ZH 00ZC 6 Ll
ZH LhLL ZH 000Z 8 (U3
ZH oh9l ZH 0€8l L 6
ZH ohslL ZH 0491 9 8
ZH 9nhL ZH 0€Sl S L
ZH 85S¢l ZH oonl f 9
ZH SLzl ZH oLzl € S
ZH L6LL ZH 09L1L 4 f
ZH fziLl ZH 0901 L €
ZH 7901 ZH 0.6 A [4
ZH 096 ZH 588 X L

[eERE] [eELE]

d10D ONYOLS W3 L
200501 100sOL | LI0Ia 1100

oul0l§
( ( {




¢00SOL LINN INOL TVILNIND3S
100SOL LINN INOL TVILNIND3S

€/5t9 "Z0h X

M SZL0 wily uoquey g wyoy 0§1L SLT5°08 (YARC|
M SZL0 wiiy uoquen G wyoy G| €925 °08 8¢y
M SZL'0 wjly uoqued S WYyox 9°g 8575 08 LTy
M SZL'0 wpty uogde)d G wyoy £ S¢S 08 9Ly
M SZL0 wjly uogqiedy g5 wyoy 9-°6 86575608 SZlY
MSZL0 Wiy uogued %S wWyoy 00L €L25°08 held
M SZL'0 wjly uog.aedn 3§ wyoy 0z8 ©826 08 €Ly
M SZL 0 wily uoque)n g WYoy g9 6526 08 Ly
MSTL'0 wjly uoqJed G wyoy £ 992s '08 B4R
MS0 JOLN %07 wyoy g1 0L0S '68 0zLy
MSTL'0 wjly uogqued 3§ wyoy gi #9¢S "08 6L1Y
M SZL0 wjly uogJed G wWyoy 00l €£75°08 8Ly
MSZL0 Wity uoqJey %S Wyoy Lt 6975 "08 LLLY
M SZL0 Wity uogqJued 5 WYOH €¢ £925°08 9Ll
MSTL "0 wjly uogdey %S wyoy 0ze LLT7S°08 SLiY
M SZL'0 wjly uoqJed g wyoy 0z LLTS 08 i1y
M1°0 "10d uogued %07 WYoM 001 tL0S "98 €Ly
M SZ1°0 wjly uoq4e]y g WYyoy 0| 19¢S 08 [ANR]
M S0°0 jod uogued %07 WYoy Lh 9€0S '98 LIl
M STL'0 wiyy uoqde)y g wWYoy €¢g L9CS 08 oLLyd
M SZL'0 wily uoQie) %S WyoM 89 1225708 601
M SZL0 wjly uoguey 5 wyoy G| €926 °¢8 801y
M STL0 Wity uogqied G wWYoM 0S1L SLTS°08 L01Y
MSZL 0 Wwily uoqde)d G WyoMoL 1926 08 901y
MSTL 0 wyly uoqJed S WyoM 89 1£25°08 SoLY
M SZL0 Wity uogJaen g wWyoy £g 9976 '08 hold
M SZL°0 wyly uoqued g WYoH 0G1L GLTS 08 €0y
M SZL'0 wjly uoqJey G wWyoy 99 0£25°08 oLy
M SZL'0 wjly uoqJaey s wWyoy 07¢ LLTS 08 1oLy
J03isisued | 8£¢D9 ENLS '66 0€L0
Jojsisued | 80£D9 0€25 66 6210
J0isisued | 8£7Dd €S 66 8Z1L0
J40isisued | 8€¢D9 €h1S 66 LZ1D
J0isisued | 8¢£zd04d €h1G 66 9Z10
Joisisued | 8£¢D9 LS '66 SZLO
J0isisued | 8£¢D8 €hLS "66 tzL0
J401sisued] 8€7D04d 1S 66 €ZL0
Joysisued | 8€£¢D9 EhlS "66 144%0)
Jojsisued ] 97-8£€09d hZES 66 1710
Joysisued | Sz-8£€09 hZES 66 0ZLD
J01sisued ] Sg-8€€0d hZES "66 6110
J0}sisued | S7-8€€D09 HTES "66 8LLD

vivd 3d00 | oN [ IdAL

oui0l§

Joisisueds | Sz-8£€09 tZES 66 L11D
Jo}sisued ] GZ-8€€D09 hTES '66 911D
Jojsisued | G7-8€€D04d h7es "66 SLLD
Jojsisued] §¢-8€€D09 hZES 66 1110
Joisisued ] G7-8£€049 hTES 66 €110
Jo}stsuedj G7-8€€D09 heES "66 ZLo
Joisisued | 8¢709 €h1S 66 LLLD
Joisisued ) 80£D9 0€7S 66 0110
Joisisued ) 80€£D09 0€TS "66 6010
Jo0isisuedy 80€D4 0€¢S "66 80L0
Joisisued | 60£D09 SLLS 66 L01D
J0)sisued ] 80£D09 0€7S 66 901D
Joisisued ] 8£7D9 EnLS 66 S0LD
Joisisues ] 80€D09 0€¢S '66 7010
Joysisued ] 8€709 €hlS 66 €010
Joisisued | 80€D9 0€¢S "66 Z010
J0)stsues | 80€£D4 0€7S '66 1010
NId 6 403123UuU0] "Wa4 8hSS "L olLd
Nid € 403129Uu0]y "wa4 6hSS "Lh LoLd
100 duo | 99€L L9 L7 700SOL
|102 3uUo | LEEL LY 17 100SOL
MOIIPA d371 GZE€S 66 L0Ld
apoia 8hLhNL LETS "66 901La
aporg shiLhNL LETS 66 S0La
apoig 8hlhNL LETS 66 toLd
apolag 8hLhNL LEIS 66 €oLa
9polg 8hLhNL LELS 66 ¢oLa
2poldg 8hLhNL LETS 66 1oLa
A 0§ 74 1s9Ajod %01 4U 0L SELS 9L 8LLD
N 0§ 14 1sdAjod %01 du L'h €ELS 9L LLLD
A9l |ewue) %0z 4n 0l ELLS €L 9LLD
N S€ jleluel 307 4N L°0 L91G €L SLLD
A 9L |eyuel 0T 4n ¢e hLLS €L fLLD
N €9 gL '1sdAjod %ST Ju Lh €T1S°9L €LLD
A9l |eluey 307 4N 0L €LLS "EL LD
A 0§ 74 1sdAjod %01 4u 0L SELS 9L LLLD
A SE 1elue | 307 4N Lh 70 6916 €L oLLD
N S€ jeyue] 07 4N Lt°0 691G €L 60LD
N SE |eue] %07 4N Lh 0 691G €L 80LD
N €9 14 1sdAjod %01 4N L0 hhls "9L LOLD
A SE jeyue] %07 4N ¢T°0 891G €L 90LD
A 0§ 74 "1sdAjod %01 U L'h €€16°9L S0LD
NE9 74 "¥s9Ajod %01 4N 170 htlS 9L #oLD
A S¢E |ewue ] %0z 4N L0 691G €L €01LD
A0S 14 ¥sdAjod %01 U L 671G 9L LD
A €9 74 "¥sdAjod 201 4N L0 thlS 9L LOLD
vivd 3A00 | oN | 3dAL




— C¢/3n9 cUnX 1_

¢00SOL 1INN ANOL TVILNIND3S

wjly uogque)y S WYoH €€ £975°08 9/1d
Wiy uoq4ed g5 WYOH 6 '€ 9675708 SLLY

: Wy UogUED %S WYOH 0L 1925708  [n/LY
L00SOL LINN INOL TVILNINDIS Wil U0GUED S Wyox 07z | L2508 [€LLY
’ wjy uogued %S WYOH 0L 1925708 [z
: Wy Uogued G WYOH 0L 1925708  [L£1¥
: iy UogueD G WO 0L 192508  fosLy
: W|lj UOQUeD %S WYOH Ol 1975708  [691Y
. W1y UOQUED %S WYOH 0L 1925708  [891LY
: Wwjly UoGUeD %G WYOH 0L 1925708 [L91¥
: W1y uogUeD %S WYOX 0l 19zs'08  [991¥

wily uogqaed g wWyoy L7 99¢S 08 S9LY
wiyy uoquedy g WYyoy /7 99¢S'08 791d
wily uoqae)y G wyoy 0L 8.CS 08 €91y

’ wijly uogue)d S wyoy 01 192508 9Ly
wjly uoqded S wyo ol L€TS 08 191y
) wjly uogqde)y S wyoy 001 €L7S°08 091

wlly uoquey S wWyoy £°¢ 7525 ‘08 6S1Y
wjly uoquedn G wyoy £L°¢ UATATNIE] 841y
wily uoqued g wWyoy £°¢ LA L] LSLY
wjly uoquedy %S wyoy £L°¢ UATA N 961y
wjly uoqued 3§ wWYoy £°¢ LETA Y SSLd
wil uoqued g wyoy 081 9/¢S°08 hS1Y
wily uogded %S wWyoy £ °g LETA L €S1Y
wjly uoqJe)dy %G wyoy £°¢ LETA (418}
Wiy uoqaey S wWyoy /g LETA L 1S1Y
wjly uoqde)y %G wyoy £ °¢ 575708 0SLY
wjly uoqdedy g WYoy £ °¢ UATATL 6ty
wily uoqae)dy G wyoi 08 ©875°08 8hly

MWV INININ N N D A N WO 1N D 1O L A A 1N 1O 1A 10 10 1A 1N 10 10 1A 1 10 10
A0 2 B S S B S B 20 2 B 2 B B A i g
C OO 00000 0000000000000 00000000000000000000000Oo

NONANANNANNNNNNNNNNNNNNNNNONNNNNNNNNNNNNNNNN

ZTTZTZTZTZTZT TS ZZZZIEZEZZZEZE=

. Wiy uogueD %5 WY0 027 | €nZS08  |LhLy
. W1y UogJeD 3§ WYOH| 89 1125708 |onLy
. Wil uogueD 3§ WYON §L €975°78  |shLy
. Wil uoqued 5 Wyoy €€ | 2925708  |whLy
Wil uoqued 2§ Wyoy 0£€ | 625°08  |enld
wji uoqgde 26 wyo °
0w Wabim | S
‘dul-z "pen : : °
aNWN ‘dui-z 'pend Loot | #L0s°HL  |soin ‘ ) ‘ .
. Wil uogueD %5 WYoX 9 | 8525708  |omLy
44-atena cion | 8605wl [woLn s :
‘ Wiy uogued %5 WUoM 07z | £LZ5°08  |6ELY
4oqunod uosuyor ziow | zs0s°hL  {€oin B :
. Wiy uogued %G WYY 89 1225708  |8ELY
ASIUNOD vosuyor Lok | 250S vl jzoln M 10 10d UoGJeD %07 WYOM 00L | hL0S°98  [rELM
: dwo * . °
jededwod 'pend ZOEEOW | 610SHL Lol 4% Wiy uogueD $§ WYY 0L 1925708  |9gLy
UoUMS 90t |LOLS . \ oc .
. . : . 5z wily uoqued 3§ wyoy 0zz | £/z5°08  |sELy
MSZL'0  W|ly UOQUeD %S WYOX 095 1825708  |L8LY :
. 3 . sz Wil uoqaed %G WYoy 0zz | LLZ5°08  |wElN
M STL"0 wyy uoged g wqoy £z | 99zs 08 oLy o :
. . sz wily uogued 3§ wyoy 0z | 8/z5°08  |€£ly
M STL°0 wiy vogued 5 wyod Lz | 99zs08 6Ly by :
. | . 5z wiy uogued g5 wyod 08L | 9/z5°08  |zeLd
M SZL"0 wiy uoged %S wyoy g€ | £9zs708  [srly : Wl1) UOGURD 2§ WUO .
Mert-0  wiuoduen se o s | seceon  [B4l sz I} uogued %5 wyod 08l | 9zzs08  |iely
: g o sz Wil uogued 3§ WYoy 0zL | vLZS'08  [0€LY
vivd 3400 | ON [ IdAL vivd 3000 | 6N | 3dAL

ouiong owol§




Stormo

Stormneo

CODING AND STRAPPING OF TQ5001 AND TQ5002

The sequential tone transmitter and sequential

Strapping for 3, 4 or 5 tone sequential call

tone receiver codes are independent of each other
for which reason examples are given separately. For receiving and transmitting 3, 4 or 5 tones con-

See notes on the schematic diagram.

nect a wire from Note 4 to the terminal with the
desired number. (Note 4 = INDV)

The sequential tone receiver is capable of receiv- See fig. 1

ing 3, 4 or 5 tones in a decadic system in which

each digit is represented by a specific tone.

Group call codings are described later, refer

to SU5001 and SU5002.

Sequential Tone receiver,

The wire colors indicate the order of the tonegates,
BN, RD, OR, YW, and GN for the sequential tone trans-
mitter code, BL, VT, GY, WH and BK for the sequential

tone receiver code. Each wire soldered to the tone

individual call. coil represents one digit of the call number. If

WH

BL

BK

2

£
NS

\

Fig. 1

60. 443-E1

vT
GY
WH
BK

BN
RD
OR
Yw
GN

NOTE &
NOTE S

TRk

Viewed from component side

- 60. 443-E1
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the actual call number contains two identical di-
gits following each other, a repeat tone is used
for the latter. The procedure is repeated if more
than 2 identical digits are used.

As an example the number 33333 is coded 3R3R3.

5-tone 4-tone 3-tone
call call call
Blue wire 1 st tone 1st digit 1st digit 1st digit
Violet wire 2nd tone 2nd digit 2nd digit 2nd digit
Gray wire 3rd tone 3rd digit 3rd digit 3rd digit
White wire U4th tone 4th digit 4th digit 3rd digit
Black wire 5th tone 5th digit 4th digit 3rd digit

When coding 3-tone calls and 4-tone calls
the remaining wires are, on the p.c.b,

connected, to the last digit.

If the tone transmitter code and the

tone receiver code are identical, the tone

Part of printed circuit

Fig.«2

60. 443-E1

Stormo

gate wires may be interconnected on the

p.c.b. as shown:
Tone transmitter code: 23354 (23R54)

Tone receiver code:

See Fig. 2.

Coil on component side

23354

“Viewed from soldérlﬁg side

60. 443-E1
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Group digit coding For code combinations and their limitations see

coding of SU5001 and SU5002.

The TQ-unit can be installed together with a

group call unit SU5001 or an all-call unit Auto Receiez

SU5002, designed for group calls or all-

calls with 1 digit. A connection between See NOTE 6 and Fig. 1.
terminal GR (NOTES) and terminal 2, 3,

or 4 are for group calls with 1 group call tone Tone coil

on the 3rd tone, the 4th tone, or the 5th tone.

— Terminal numbers on the tone coil tags and

) their relating digits and frequencies appear
A connection between terminal GR (NOTE5) and

. from the table.
terminal 0 are for All-Call.

Terminal ! Digit STORNO. ZVEI CCIR ’
‘ Frequency, Hz Frequency Hz
B 1 X 885 960
2 Y 970 1062
_ 3 1 1060 1124
4 2 1160 1197
5 3 1270 1275
— 6 4 1400 1358
7 5 1530 1446
8 6 1670 1540
- 9 7 1830 1640
10 8 2000 1747
1 9 2200 1860
12 0 2400 1981
13 R 2600 2110
14 A 2800

R =Repeat tone
A = Alarm tone
X and Y: Special tones, used for A and R in 12, 5kHz

channel spacing equipment.

60. 443-E1 -3 - 60. 443-E1
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CHANNEL GUARD UNIT

TQ5003 - TT5001 - TR5001 - FN5001

GENERAL

The Channel Guard (Pilot Tone) module is a

continous tone encoder/decoder for operation

on tone frequencies in the 71.9 Hz to 210.7 Hz

range. The encoder provides tone-coded mo-
dulation to the transmitter and the decoder
operates in conjunction with the receiver to
inhibit all calls that are not tone-coded with

the proper Channel Guard frequency.

Four versions of the Channel Guard module

are available:

TQ5003 Single tone encode/decode
TR5007 Single tone decode only
TT5001 Single tone encode only
FN5001 Single tone reject filter

The Channel Guard circuitry consists of
discrete components for the Encode disable,
PTT switch, and receiver mute switch; four
thick-film integrated circuit modules consis-
ting of Decode Module U1001, Encode Module
U1002, Frequency Switchable Selective Amp-
lifier (FSSA) AR1001, and plug-in Versatone
Network FL1001 and monolitic IC U1003 in

the tone reject filter.

cG P1006 DISABLE
DISABLE 5>——1  SWITCH
Q1005-6
ENCODE
PTT 3>——p  SWITCH
Q1001
y
FSSA
VOL/SQ H1 LOW PASS LIMITER BANDPASS TONE
(AF INPUT) 10>=9—> “rjLTER FILTER NETWORK
u1001 U1001 AR1001 FL1001
TONE REJECT
—»  FILTER
U1003
FILTERED
VOL/SQ H1 1 <
(AF OUTPUT)
TONE EMITTER PHASE
ouTPUT 11>—<4—{ FOLLOWER INVERTER
Q1002 U1002
y
RX MUTE THRESHOLD AMPLIFIER
RX MUTE 4>—<4— SWITCH DETECTOR
Q1004 U1001 u1001
CHANNEL GUARD
FUNCTIONAL DIAGRAM
FIG. 1.
60. 494-E1 -1- 60. 494-E1
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CHANNEL GUARD UNIT

For a functional diagram of the Channel OPERATION
Guard encoder/decoder refer to fig. 1.
A Channel Guard MONITOR switch located

Typical diagrams of the Versatone Network, on the microphone hookswitch, controls the
Phase Inverting Amplifier, Encoder Limiter, operation of the Channel Guard decode cir-
Low Pass filter, Decode limiter, Amplifier cuitry. When the switch is moved to the
and Threshold detector are provided in Fi- MON position, the Channel Guard decode
gures 3 through 8. References to symbol function is disabled, allowing all calls to be
numbers mentioned in the following text are heard. The encode function is controlled by
found on the Schematic Diagram, Outline Dia- the PTT switch and is enabled only when
gram and Parts List. the PTT switch is operated. All transmitted

calls are tone coded with the channel Guard
frequency.

CIRCUIT ANALYSIS

FREQUENCY SWITCHABLE SELECTIVE AMPLIFIER Network connected in the FSSA circuit. When
Tone Network A is in the circuit, the maxi-
‘Frequency Switchable Selective Amplifier mum gain occurs at FA. When Tone Network
(FSSA) AR1001 is a highly stable active B is in the circuit, the maximum gain occurs
bandpass filter for the 71.9 Hz to 210.7 Hz at FB.

frequency range. The selectivity of the fil-
ter is shifted across the bandpass frequen-
cy range by switching Versatone Networks TONE NETWORK

in the filter circuit (See Figure 2.).
Versatone Network FL1001 is a precision re-

sistor network with associated switching tran-

| | sistors. A typical Versatone Network is shown
: : in Figure 3. Pins 3, 4 and 5 of the network
GAIN FA FB are connected to ground.
I [
OF FSSA | |
| |
| I
| [
[ |
| |
| |
!
l !
FREQUENCY
(71.9 Hz TO 210.7 Hz)

Figure 2 - Gain vs Frequency

In Figure 2, the gain of the FSSA is shown
as a function of the tone frequency. The Figure 3 - Typical Versatone Network

Tone Frequency is determined by the Tone

60. 494-E1 -2 - 60. 494-E1
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CHANNEL GUARD UNIT

ENCODE

When PTT switch is operated the Channel
Guard encode tone is generated by coupling
the output of FSSA bandpass filter AR1001
back to its input through a phase inverting
amplifier circuit and limiter circuit. The out-
put of the FSSA is coupled from AR1001-1

to the input of the phase inverting amplifier
at U1002-9. A typical phase inverting amp-

lifier circuit is shown in Figure 4.

TONE OUTPUT
TO TX EXCITER

+8.5V

TONE OUTPUT
TO LIMITER
CIRCUIT

TONE INPUT
FROM FSSA

Figure 4 - Typical Phase Inverting Amplifier

Amplifier Q1 provides 180° phase shift of the

tone frequency at the output of emitter fol-

lower Q2. The output of the phase inverting

amplifier circuit is coupled from U1002-6 to

the input of the limiter circuit at U1002-5.

A typical limiter circuit is shown in Figure 5.
TONE INPUT

FROM PHASE
INVERTER CIRCUIT

U |

TONE OUTPUT
TO FSSA

Figure 5 - Typical Encode Limiter Circuit

Limiting network D1, D2, R8, R9 and R10
sets the tone output coupled from U1002-4

60. 494-E1

to the input of the FSSA (AR1001-12) at 53

milivolts peak to peak.

The limiter circuit is also used as an encode
switch. Keying the transmitter applies

+5.4 Volts to U1002-2. This forward biases
Limiter diodes D1 and D2 and momentarily
turns Q3 on. Forward biasing D1 and D2
allows the circuit to oscillate.

Momentarily turning Q3 on starts the circuit
oscillating. The tone frequency is determined
by the tone network connected in the FSSA
circuit.

The tone output of the encoder circuit is ta-
ken from U1002-7 and coupled through tone
output amplifier Q1002 and modulation adjust-
ment R1015 to the audio processor on the

transmitter/receiver board.

DECODE

Audio, containing the correct frequency
from P1006-10 (Volume Hi), is coupled to
pin 1 of Decode Module U1001. Pin 1 of
U1001 is the input of an active, three stage,
low pass filter. The low pass filter attenu-
ates frequencies over 210.7 Hz. A typical
low pass filter is shown in Figure 6. The
output of the low pass filter at U1001-15 is
applied to U1001-14. U1001-14 is the input
of a limiter circuit, limiting the output at
U1001-3i3 to 55 milivolts peak to peak. A ty-
pical limiter circuit is shown in Figure 7.
The output from the limiter is coupled to
Pin 12 of FSSA AR1001. Since the tone is
the proper frequency the FSSA will allow it
to pass. The output of the FSSA is coupled
from AR1001-1 to U1001-3. U1001-3 is the
input to an amplifier circuit. The output of
the amplifier at U1001-4 is coupled to the in-
put of a threshold detector at U1001-6. A
typical amplifier and threshold detector cir-
cuit is shown in Figure 8. When a tone is
present, Q6 will conduct causing Q7 to con-
duct and +8.5 VDC to appear on the output
of the threshold detector circuit (U1001-10).

60. 494-E1
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---------------- e o
[ vioo) (u1001)

TONE
OuTPUT

1
I
|
|
|
1
|
1
!
|
|
|
|
|

a6

AUDIO
INPUT
OUTPUT TO
RX MUTE
SWITCH

TONE INPUT ' J

FROM FSSA ¢
|
I
|
1
1
'
!

B %c:o;;%%@; “““ |

Figure 8 - Typical Amplifier and
Threshold Detector Circuit

T

@

:r(EToG{)' _________ Bl
i |
| |
| |
: ! ENCODE DISABLE
oy @ b o,
' T TO FSSA
! ! SERVICE HINT
! i The Encode Disable circuit has
[ - SR J been incorporated as a mainte-

nance aid for the serviceman.
This circuit disables the Chan-
. B , imit . it

Figure 7 - Typical Decode Limiter Circui nel Guard encode circuit and
allows the serviceman to make
transmitter distortion and mo-
In the decode mode, when the tone decoder . )
dulation checks without remo-
in U1001 detects the channel guard frequen-
cy, Q1003 turns Q1004 off. This unmutes the

receiver audio. In the squelch mode, Q1004

ving the cover from the radio.

The Encode Disable circuit is comprised of
is operating, grounding the RX MUTE lead Q1005 and Q1006 and operates when a posi-
and muting the receiver audio. tive voltage (+8.5 - 14 VDC) is applied to
P910-5 (Molex connector) on rear of radio.
Audio from VOL/SQ HI is connected to the

(Accomplished by temporarily jumpering
tone reject filter via P1006-10. The tone re-

P610-5 and P910-11). This positive voltage

is applied to the base of Q1005 through the
Interconnect/Multi-Frequency board, turning
both Q1005 and Q1006 on. Q1006 applies

+8.5 VDC to the base of PTT Switch Q1001,
forcing it off. With Q1001 off, the operating
voltage for the encoder IC U1002 and Encode

ject filter is an active filter consisting of
U1003 and associated circuitry. All frequen-
cies from 70 to 210.7 Hz are rejected by the
filter, while passing all other audio frequen-
cies via P1006-1 back to the receiver audio

circuits.

Tone Output Stage transistor Q1002 is remo-

ved, preventing any tone output.

60. 494-E1 -4 - 60. 494-E1
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(—-— CAUTION

When using the Encode Disable cir-
cuit do not remove microphone from
mic hanger or put GC MON Switch

in MON position. Damage to equipment

will result.

INSTALLATION

The Channel Guard module is installed as
shown on the installation diagram and jum-
pers are added or deleted as specified.
The module is fastened to the chassis by 4
screws and plug P1006 is inserted in sock-
et J906.

ADJUSTMENTS

ENCODER ADJUSTMENTS, TQ5003, TT5001

Turn the channel guard modulation poten-
tiometer R1015 fully counterclockwise to re-

move the channel guard modulation.

Apply 1 V, 1000 Hz to the MIC-INPUT
(J911-4/3) and adjust the Afmax potentio-
meter (s) for normal peak deviation minus

the channel guard peak deviation.

Example:
Normal peak deviation=5 kHz
Channel guard peak deviation= 750 Hz
Adjust deviation for 4250 Hz peak

Note

If the transmitter modulation distortion is
checked at this stage, the test modulation
must be reduced from the normal 70% of
Afmax by a factor proportional to the actual-
ly maximum deviation for which the station

was adjusted.

Remove the test modulation and adjust the
channel guard potentiometer, R1015, to the
required peak deviation.

Channel Guard deviation:

The channel guard deviation shall be re-

quested by the customer, but if this infor-

60. 494-E1

mation is not available a preliminary setting

of 15% of maximum normal deviation may be

used.

DECODER CHECKING, TQ5003, TR5001

The function of the decoder is checked by

applying an RF carrier to the antenna input.

Set the RF level to correspond with the

normal squelch threshold.

Modulate the signal generator with the chan-

nel guard tone to approx. 500 Hz deviation.

Check that the audio channel is open only
when the channel guard modulation is appli-
ed.

TONE REJECT FILTER CHECKING, FN5001

The function of the tone reject filter is
checked by applying an RF carrier to the

antenna input.

Set the signal generator level to 1000 uV
and modulate the signal with the channel

guard tone to approx. 500 Hz.

Set the volume control to maximum and listen
to the loudspeaker. The channel guard tone

shall barely be audible.

60. 494-E1
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CHANNEL GUARD UNIT

STANDARD TONE FREQUENCIES (Hz)

71.9 88.5
74. 4 91.5
77.0 94.8
79.7 97.4
82.5 | 100.0
85.4 | 103.5

107.2
110.9
114.8
118.8
123.0
127.3

131.
136.
141.
146.
151.
156.

N &N W e

162.
167.
173.
179.
186.
192.
203.
210.

N 0NN O o ON

60. 494-E1

TECHNICAL SPECIFICATIONS

Frequency Stability
*+0.5%

Supply Voltage
+8.5 V (RX or TX)

Current Drain
25 mA

Temperature Range
-30°C to +60°C

60. 494-E1
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SEQUENTIAL TONE UNITS
TQ5004 AND TQ5005

GENERAL

The sequential tone units TQ5004 and TQ5005
are combined tone transmitter-tone receiver
units with the transmitter and receiver func-
tions being independant of each other. They
can process 3, 4, or 5-tone signals, one se-
quence for tone reception and two sequences
for transmission.

The units are built on two printed circuits
boards, a TONE BOARD and a LOGIC BOARD,
which mount together to a sandwich units with
the soldering sides facing each other. The
unit fits mechanical into the CQM5000 radiote-
lephone on the interconnect board side, and
the electrical design appears from the block

diagram, see fig. 1. and fig. 2.

For TQ5004 the tone frequencies are the ZVEI
(Storno) series, 885 Hz to 2800 Hz, and for
TQ5005 the tone frequencies are the CCIR se-
ries, 960 Hz to 2110 Hz.

The combinations for the tone receiver and
transmitter sequences are selected by coding

a PROM (Programable Read Only Memory). Be-
fore placing it on the logic board, see coding
and strapping. For the tone transmitter se-
quences up to 4 tones may be coded to be se-
lected from a keyboard on the control panel
CP5003.

The following description applies to both
TQ5004 and TQ5005 unless otherwise noted.
STANDBY CONDITIONS

When the radio equipment is turned on it will
be in standby condition, and the tone unit,

TQ5004/TQ5005, is in the tone receive mode

and set to the 1st tone of the receive code.

60. 484-E1

TONE RECEPTION

Reception of a sequential tone signal that
matches the combination of the code will cause

the following events to take place:

The KEY BLOCKING is cancelled (Q127 ON).
The LOUDSPEAKER BLOCKING is cancelled
(Q130 OFF).

The visual LED CALL INDICATOR will start
flashing.

If the unit is connected for AUTO RECEIPT/
ACKNOWLEDGE a correctly received tone call
will automatically key the sequential tone
transmitter and transmit its own ID, and af-
ter having generated the last tone of a se-
quential tone signal, the unit reverts to the
condition described above, i.e. the loudspeak-

er is on.

TONE TRANSMISSION

When the loudspeaker is turned on, either by
a tone call or by pressing the LS IN button,
the tone transmitter can be keyed and will

generate the sequential tone signal.

With a tone length of 70 ms (milliseconds) for
the ZVEI and 100 ms for the CCIR tone series
the interval from pressing the TONE KEY but-
ton to the start of the 1st tone is approxima-
tely 220 ms for the TQ5004 (ZVEI) and 320 ms
for the TQ5005 (CCIR). When using 3 or 4
tones in the transmitter sequence this inter-
val may be extended if the PROM is program-
med to give INHIBIT to the 4-to-16 Bit Deco-

der.

60. 484-E1
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SEQUENTIAL TONE UNITS
TQ5004 AND TQ5005

GENERAL

The sequential tone units TQ5004 and TQ5005
are combined tone transmitter-tone receiver
units with the transmitter and receiver func-
tions being independant of each other. They
can process 3, 4, or 5-tone signals, one se-
quence for tone reception and two sequences
for transmission.

The units are built on two printed circuits
boards, a TONE BOARD and a LOGIC BOARD,
which mount together to a sandwich units with
the soldering sides facing each other. The
unit fits mechanical into the CQM5000 radiote-
lephone on the interconnect board side, and
the electrical design appears from the block

diagram, see fig. 1. and fig. 2.

For TQ5004 the tone frequencies are the ZVEI
(Storno) series, 885 Hz to 2800 Hz, and for
TQ5005 the tone frequencies are the CCIR se-
ries, 960 Hz to 2110 Hz.

The combinations for the tone receiver and
transmitter sequences are selected by coding

a PROM (Programable Read Only Memory). Be-
fore placing it on the logic board, see coding
and strapping. For the tone transmitter se-
quences up to 4 tones may be coded to be se-
lected from a keyboard on the control panel
CP5003.

The following description applies to both
TQ5004 and TQ5005 unless otherwise noted.
STANDBY CONDITIONS

When the radio equipment is turned on it will
be in standby condition, and the tone unit,

TQ5004/TQ5005, is in the tone receive mode

and set to the 1st tone of the receive code.

60. 484-E1

TONE RECEPTION

Reception of a sequential tone signal that
matches the combination of the code will cause

the following events to take place:

The KEY BLOCKING is cancelled (Q127 ON).
The LOUDSPEAKER BLOCKING is cancelied
(Q130 OFF).

The visual LED CALL INDICATOR will start
flashing.

If the unit is connected for AUTO RECEIPT/
ACKNOWLEDGE a correctly received tone call
will automatically key the sequential tone
transmitter and transmit its own ID, and af-
ter having generated the last tone of a se-
quential tone signal, the unit reverts to the
condition described above, i.e. the loudspeak-

er is on.

TONE TRANSMISSION

When the loudspeaker is turned on, either by
a tone call or by pressing the LS IN button,
the tone transmitter can be keyed and will

generate the sequential tone signal.

With a tone length of 70 ms (milliseconds) for
the ZVEI and 100 ms for the CCIR tone series
the interval from pressing the TONE KEY but-
ton to the start of the 1st tone is approxima-
tely 220 ms for the TQ5004 (ZVEI) and 320 ms
for the TQ5005 (CCIR). When using 3 or 4
tones in the transmitter sequence this inter-
val may be extended if the PROM is program-
med to give INHIBIT to the 4-to-16 Bit Deco-

der.

60. 484-E1
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FIG. 3. DATA FLOW CHART

The RF transmitter remains keyed for appro-

The strapping is performed on the p.c.b.

ximately 600 ms with coding and strapping for and it is possible to select the "X" tone in

one-sequence transmission, and 1100 ms for
two-sequence transmission in TQ5004, and
850 ms for one-sequence transmission, and
1550 ms for two-sequence transmission in
TQ5005, even if the TONE KEY is depressed

for a shorter or longer period.

During the keying of the transmitter the mi-
crophone amplifier will be blocked and the
blocking signal will disappear after the last

tone, i.e. when the unit reverts to standby.

Before transmitting commences it is possible
to select up to 4 tones by entering them on
the keyboard. The tones are then inserted
in the transmitted code in accordance with
the coding of the PROM.

The selected tones may be 0-9, and on each
side (in the code) a repeat tone must be in-

serted, refer to Coding and Strapping. .

60. 484~E1

place of the "A" tone (Alarm) and the "Y"
tone in place of the "R" tone (Repeat). Itis
impossible to select the A, R, X, and Y tones

from the keyboard.
MODE OF OPERATION
Logic levels are as follows:

S Mi=ng 5V

no'=n0 V

TONE RECEPTION
In standby the 1st tone receiver code in the
PROM is applied to the 4-to-16 BIT DECODER

which selects the proper tone gate.

The unit is set to the sequential tone recep-

tion mode awaiting a call, and when a tone

-4 - 60. 484-E1
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PULSE-TIME DIAGRAM FOR 5-TONE, SEQUENTIAL TONE RECEPTION IN TQ5004 AND TQ5005
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4. 5-TONE SEQUENTIAL RECEPTION
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PULSE-TIME DIAGRAM FOR 5 TONE SEQUENTIAL CALL TQ5004
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signal having the proper code is applied to

the input it is processed as follows:

The 1st tone is amplified and limited in the
input stage. The tone is then, via the coup-

ling link, applied to the selective circuit.

The active part of the selective circuit is a
Q-multiplier which also operates as an oscila-
tor when the circuit is working as part of

the tone transmitter.

If the level of the 1st tone is within the sen-
sitivity range of the tone receiver the detec-
ted signal will switch the output of the com-
parator U101a. Approximately 17 ms later,
caused by the CLOCK DELAY circuit, the
Schmitt trigger output, U101b goes logic "0".
At the same time the Schmitt trigger circuit
rapidly sets up the CLEAR DELAY circuit,
U101d, in order to remove the reset on the

tone receiver counter, U12.

When the first tone ceases the Schmitt trigger
reverts to standby condition, output logic "1",
and the positive leading edge is fed to the
clock input of the counters. As only the tone
receiver counter is enabled this steps forward
and the code corresponding to the 2nd tone

is applied to the 4-to-16 BIT DECODER. The

proper tone gate for the 2nd tone is now open.

The transistor collectors of the tone gates are
all tied to one of the tone coil terminals. The
tone receiver is now set up to receive the
2nd tone of the signal and remain in this sta-
te for approximately 120 ms, provided that
the 2nd tone is not accepted. The time elap-
sing is determined by the CLEAR DELAY cir-

cuit.

Except for the requirement of a tone length
of approximately 40 ms the tone receiver is
independent of the duration of the tone
bursts, because the counter switches to the
next PROM input at the end of the preceeding
tone. If the 2nd tone is not accepted within
approximately 120 ms the counter is reset to
standby, i.e. ready for the 1st tone.

60. 484-E1

TQ5004 AND TQ5005

The 2nd, 3rd, 4th, and 5th tone of the se-
quential signal is received as described for

the 1st tone.

When the last tone has been accepted, the
counter information is read out to lach U10u4b,
which is set and cancels the key and loud-
speaker blockings. At the same time the CALL
indicator is turned on and LED D107 starts to
blink.

The ALARM relay driver Q123 goes on during
the last tone period and turns off approxima-

tely 70 ms later.

An accepted call may also release an automa-
tic receipt transmission, ACKNOWLEDGE, if

this option is used.

TONE TRANSMISSION

All tones used in the tone transmitter codes
are programmed in the PROM.

With the loudspeaker turned on, either by a
call or by manually pressing the LS in/out
button, pressing the TONE KEY button ini-

tiates the following series of events:

The positive pulse from the TONE KEY but-
ton sets latch U104a whose Q and Q outputs
control the internal switching from receive
mode to transmit mode. U104a also controls
the Transmitter Key Switch, Q126-Q125, and
the Microphone Blocking transistor Q129.

When the Clock Generator U101c starts to
run, the comparator U101a and the counter
U12 are both inhibited by the Q-output of
U104a. The Q-output keys the RF transmit-
ter, inhibits the Clock Delay circuit, and
turns Q108 on which increases the gain of
Q-multiplier Q107 to make it oscillate when
the tone gates are opened.

The clock generator pulses from U101c are
applied to the counters, U10 and U11, the
repetition rate being 70 ms for TQ5004 and

60. 484-E1
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PULSE-TIME DIAGRAM FOR 5 TONE SEQUENTIAL CALL
TRANSMITTING IN TQ5004 AND TQ5005
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100 ms for TQ5005. This repetition rate is
set by R137.

When the 3rd clock pulse reach counter U10
the 1st tone transmitter code of the PROM is
selected and through the 4-to-16 BIT DECO-
DER the 1st tone transmitter gate is opened
and the tone oscillator, Q107, generates the
1st tone of the transmitter code. The oscilla-
tor output passes an emitter follower, Q105,
before reaching the output terminal. The out-

put is set with potentiometer R113.

The 4th, 5th, 6th, and the 7th clock pulse
consecutively selects the proper codes in the
PROM for the 4-to-16 BIT DECODER and ac-

complish the sequential tone signal.

If only one sequence is required the 8th clock

pulse will reset the latch U104a and the unit

reverts to the tone receive mode with the

loudspeaker still being on.

However, if a 2nd sequence is required the
next counter U11 is enabled. The following
two clock pulses will not produce an input to
the PROM and therefore no tones are gene-
rated. The following 5 clock pulses will,
through the PROM and the 4-to-16 BIT DE-
CODER produce a proper 2nd tone sequence,
and thereafter the unit reverts to standby

with the loudspeaker on.

As an option the PROM may be coded to ac-
cept up to 4 tones being variable and select-
able from the Key Board. The position of
these tones in the tone transmitter sequences
are coded into the PROM.

TONE BOARD CIRCUIT DESCRIPTION

INPUT AMPLIFIER AND LIMITER

The transistors Q101, Q102, and Q103 form
a differential input amplifier/limiter followed

by the resonant circuit driver Q104.

The received tone signals are amplified, the
amplifier gain being constant and determined
by the ratio of R106 to R107, and signal le-
vels higher than the minimum sensitivity (ap-
prox. 85 mV) will cause limiting to occur. The
tone signal is then applied to the Group Call
unit SU5001 or All Call unit SU5002, if used
(terminal 9), and to the resonant circuit dri-
ver Q104 which operates as a current gene-
rator with its collector connected to a sepa-

rate winding on the tone coil.
The sensitivity and thus also the tone recei-

ver bandwidth is adjustable and set with po-

tentiometer R111.

60. 484-E1
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The input amplifier is blocked when the TONE
KEY button is depressed (and the TRANSMIT
key) which applies 8.5 V TX to the base of
Q101 through D101.

Less than 100 ms after the unit reverts from
the tone transmit mode it is ready to receive
a call.

RESONANT CIRCUIT

The bandpass filter consists of tone coil L101
and capacitor C113. The signal from the input
amplifier is coupled to the parallel resonant
circuit via the coupling link. The circuit is
tuned to the tone frequencies by the tone ga-
tes which switch the coil taps into the circuit
in parallel with capacitor C113.

Stormo
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Q-MULTIPLIER, LIMITER, REFERENCE
VOLTAGE, AND TONE DETECTOR

The Q-multiplier consists of Q107, the limiter
of Q109; the reference voltage is derived
from Q110, and Q111 is the tone detector.

A portion of the selected tone signal is fed,
via the Q-multiplier Q107, back to the coup-
ling link and in phase with the input signal.
This increases the bandpass filter Q-factor
to approx. 30. The resistors R123-R148 |i-
nearize this factor throughout the band, and
the NTC resistor, R120, in the Q107 emitter
compensates the Q-factor variations with am-

bient temperature.

The tone signal is rectified by transistor Q111
and the resultant d. c. voltage is applied to
comparator U101a. Q108 is turned on by U104a
when depressing the TONE KEY, and this in-
creases the feedback so much that the reso-
nant circuit and Q107, which is the active
component, form an oscillator. The signal vol-
tage across the resonant circuit is amplitude
limited by Q109 in order to obtain a constant
signal output level from the oscillator and to

reduce the decay time for strong signals.

The gate transistor bias and the detector bias

voltages are derived from Q110.

TONE OUTPUT EMITTER FOLLOWER
AND CLIPPER

The output stage consists of the emitter fol-
lower Q105 and its frequency characteristic
is flat because the tone signal is connected
directly to the splatter filter. Potentiometer
R113 is the generator impedance for the ope-

rational amplifier in the splatter filter.

Because of the d. c. shifts in the oscillator
circuit a peak will appear of the start and
end of the tone signals. These peaks will be
limited by Q106.

60. 484-E1
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COMPARATOR

The comparator is built around U101a and

its trigger level is determined by the voltage
divider R130-R131//R181 and controlled by
the Q-output of Latch U104a.

The rectified tone signal increases the d. c.
voltage to the non-inverting input of the com-
parator, and when the level exeeds the refe-
rence voltage the output of U101a will change
from being a short to ground (logic "0") to
the off state (logic "1"). The time of this sta-
te is determined by the length of the tone
and when the tone ceases the output reverts
to a short to ground, i.e. standby condition.
When depressing the TONE KEY button U101a
is inhibited in its standby state by the Q-out-
put of U104a,

CLOCK DELAY CLOCK GENERATOR

The Clock Delay time is determined by R132
and C107, and Schmitt Trigger U101b. In
standby the charge of capacitor C107 is neu-
tral due to the discharge through the output
of U101a. The Clock Generator U101c is inhi-

bited in its off position.

The reference voltage, which is common to
U101b and U101c, is via voltage divider R133,
R134, R135 applied to the non-inverting in-
puts. When the comparator U101a is activated
by the tone, the voltage across C107 will be-
gin to go positive.

After 17 ms (Clock Delay) the Schmitt Trigger
U101b will be activated and its output voltage
will drop to zero (logic "0"). After the end

of the tone C107 again discharges via U101a's
output and Schmitt Trigger U101b changes

its state.

This produces a positive going voltage edge
at the U101b output which is applied to the

clock inputs (CP) of the counters U10, U11,
and U12 whose outputs switch the circuitry

to the next tone gate.

66. 484-E1
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If the Comparator detects a new tone before A tone can be prolonged by applying a logic

the Clear Delay reverts to standby the proce- 10" through D109 to the base of Q131, which

dure is repeated. then turns off and R202 is switched into the
circuit.

The Comparator will, in its inhibited state
(TONE KEY activated), keep U101b off. Si-

multaneously the Clock Generator U101c is CLEAR DELAY

released by biasing D104 off. This enables

C108 to charge through the resistors R136, Comparator U101d is controlled by the Schmitt

R137, and R138 until reaching the common Trigger U101b. In standby the charge of C109

reference voltage, and the output of U101c is neutral because D103 is reverse biased. The

drops to 0 V. This voltage transistion is, output level of U101d corresponds to the sup-

via R134, feed back to the non-inverting in- ply voltage 8.5 V, i.e. logic "1" and counter

put of U101b and thus causes a hysteresis. U12 is cleared and set to the 1st tone gate.

C108 now discharges to the lower voltage le- '

vel and this cycle keeps repeating itself. Triggering U101b enables C109 to be charged
via D103 and R140, and when the voltage at

The positive pulses so appearing of the out- C109's negative pole has fallen to the referen-

puts of UT01b and U107c are used as clock ce level, U101d changes its output to 0 V (lo-

input to the counters U10 and U11. The pe- gic "0") and releases the counter U12, which

riod time is adjusted by means of resistor now is ready to receive the clock pulses.

R137 to 70 ms for TQ5004 or 100 ms for

TQ5005.

R133

i
s gL
> > U101 S 010 |
- 1
1% RILZ e
U101a 4. _|6 - 1NE
8 / o
ye R134 R137 R138 ’—@ U04a
TONE LENGTH 2a

[ R/ R18Y ADJUST 108

! T g
®

cLock
a PULSES
CLOCK PULSE GENERATION
cp ‘ WHEN DEPRESSING TONE KEY.

FIG. 8. CLOCK PULSE CIRCUITRY
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The U101d reference level is controlled by
U104a's Q-output which in standby is approxi-
mately 8.5 V, i.e. logic "1".

Depressing the TONE KEY button causes the
reference voltage to fall to 0 V and U101d is
blocked in its standby position, and hence
Counter U12 is disabled accordingly. As long
as the Schmitt Trigger U101b is active, D103
will maintain the charge of C109 and, when
the last tone ceases, U101b reverts to stand-
by and D103 is reverse biased. The dischar-
ge time of C109 is determined by R139 and
R140 which within approx. 120 ms reduces
the capacitor voltage until it corresponds to

the reference level.

The U101d output voltage now returns to

8.5 V and clears the Counter U12, after
which the 1st tone gate is reengaged and the
tone receiver is ready to receiver a new call.
As the intervals between the individual tones
in a sequential tone call are far less than the
above mentioned 120 ms, the Clear Delay will

retain its state during the call plus the 120 ms.

60. 484-E1
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_ COUNTER

R1L3

FIG. 9. CLEAR DELAY CIRCUITRY

4-TO-16-BIT DECODER AND TONE GATES

In order to select the correct tones the taps
on the tone coil are each connected to the
collector of a tone gate transistor (Q112-Q121,
Q132 and Q133).

When a tone gate input is logic "1", the cor-
responding tap on the coil is connected in pa-
rallel to capacitor C113 in order to establish
the resonant circuit of the Q-multiplier/Tone

generator.

The 4-to-16-Bit Decoder will, if the Inhibit
input is logic "0", open a tone gate corre-
sponding to the data inputs (QO—Q1-QZ—Q3)
from the Logic Board.

ANTIBOUNCE, LOUDSPEAKER IN/OUT, TONE

KEY, AND CALL INDICATOR FLASHING CIRCUIT

As latch for the tone receiver and tone trans-

mitter functions a dual D-Flip-Flop, U104, is

60. 484-E1
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FIG. 10. LS IN/OUT AND TONE CIRCUITRY
employed, of which U104a's set input is con- call, U104b must be set manually by pushing
trolled by U104b via diode D105. the LS IN/OUT button in order to reverse
A Schmitt Trigger, U108a prevents that con- bias D105.
tact-bounce in the LS IN/OUT switch operates
the latch.
MUTE AND ALARM FUNCTIONS
After a received tone call, or after having
manually openéd the loudspeaker, the Flashing The Mute function takes the information from
Circuit U106, with its associated components, the Q-output of U104b, and Q124 is on after
will start flashing the CALL LED (D107. a call or manual opening of the loudspeaker.
The Alarm transistor Q123 is on for a short
When applying the supply voltage, 8.5 V, time after the 5th tone (70 ms) for triggering
U104b is forced into position 'LS OUT' by the Alarm Relay unit SU5003.
the positive pulse fed to the latch reset in-
put via C115. The call pulse is derived from
one of Counter U12's outputs on the Logic PUSH-TO-TALK TO RELAY AND PUSH TO
Board, and applied to U104b's set input, and, TALK FUNCTIONS
according to NOTE 4 on the diagram, to U104a
as a receipt pulse (Acknowledge). When the TONE KEY button is depressed Q125
After a received tone call, U104b will be in will go on and operate the relay. Q125 is con-
position "LS in" until manually reset by pres- trolled by the information on the Q-output of
sing the "LS IN/OUT" button. The informa- U104a.
tion from the Tone key input terminal to the The normal keying of the RF transmitter is
'set' terminal of U104a is shortcircuited by achieved by shorting terminal 3 to ground.
the Q-output of U104b via diode D105 when If the tone receiver is not open, Q127 is off
the loudspeaker is off. To perform a tone and prevents keying of the transmitter.
60. 484-E1 - 14 - 60. 484-E1
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MICROPHONE BLOCKING AND RX MUTE After reception of a correct tone call, or ma-

nual opening of the loudspeaker (LS IN/OUT),
When the transmitter is keyed in normal trans- Q130 switches off and cancels the clamping
mit mode, the microphone amplifier is supplied of the RX Mute lead, so that only the noise
via Q129. When the TONE KEY button is pres- squelch desides whether the audio channel is
sed, U104a turns Q129 off and the microphone open or not.

amplifier is blocked.

LOGIC BOARD CIRCUIT DESCRIPTION

KEY BOARD, DECIMAL TO BCD ENCODING pulses from the antibounce circuit. When 4
AND ANTIBOUNCE clock pulses have entered the Shift Registers,
i.e. 4digits have been keyed into the circuit,
From the Key Board pulses enter the circuit the registers are full. Digits further keyed
and are encoded to BCD format in a diode ma- in will shift out the digits keyed in 4 posi-
trix. All pulses from the Key Board passes tions earlier so the Shift Registers will only
the antibounce circuit (Q1 and U6d) which contain the last 4 key board entries. The
forms the clock pulses for the Shift Registers. Shift Registers work in the serial input - pa-

rallel output mode.

SHIFT REGISTERS AND DATA BUFFERS The parallel outputs of the Shift Registers
connect to the input of Tri-state Buffers
The data from the BCD encoder are shifted whose output states are controlled by the
into the Shift Registers, U1 and U2 by clock PROM via U6a, U6b, U6c, and U6e. According
CP 5003 TG 5004 / TQ 5005

+85V

BCD MATRIX ENCODER
+ 135V 100k

KE YBOARD 100k

LAMPS

100k

PULSE

X
%,

100k

DIGIT 100k

o
(<]
I\
©
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©

(=}

o - - g [t /-

R
|
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"
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o

DATA INPUT TO
SHIFT REGISTERS

W PNV W N =

Z“ 0 -0 - 0= 0 -0
© o= - 00= - 0o
6o 0 - = +« -—0 0 0o
- - oo o o0 o oo

FIG. 11. BCD ENCODER - CLOCK PULSE CIRCUITRY
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47016
[ 8IT 3
DECORDER
777 4

FIG. 12. PROM DECODING PRINCIPLE

to the codes programmed into the PROM the
Tri-state Buffers, U3, U4, and U5 will place
the data for the variable tones on the data
bus to the 4-to-16 Bit Decoder.

COUNTERS AND PROM CONTROL CIRCUIT

Three decimal counters are employed as pulse
counters, two counting the tone generator
pulses (U10 and U11) and one counting the
tone receiver pulses (U12). The counter out-
puts connect to the PROM inputs and control

its output.

Determined by the clock generator period the
counter outputs of U10 and U11 will be applied
to the PROM inputs causing the PROM to feed

the following information to the Tone Board.

00-01-02—03- data to the 4-to-16
Bit Decoder

Inhibit to the 4-to-16 Bit Decoder
Prolonged tone control signal

Tri-state Buffer control data

(variable tones)

For details on coding of the PROM refer to
Coding and Strapping.

60. 484-E1
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4x270k

The 1st PROM input is connected to the 3rd
output on the 1st tone transmitter pulse coun-
ter, U10, and the result is that a period of
220 ms for the TQ5004, or 320 ms for the
TQ5005, elapses before generation of the 1st
tone is started. This period corresponds to
the length of the three leading clocks pulses.
The following five clockpulses generate the
tone sequence and on the 8th pulse one of

the following events happens:

1) A TT reset pulse to the Tone Board
will be sent through b (D25) if the unit
is strapped to only one sequence; the
Q8 output of Counter U10 is logic "1".

2) A second sequence with 3 leading clock
pulses without tone generation and 5
tones will be generated if the unit is
strapped to transmit two sequences;
the Q8 output of U10 will enable the
2nd tone transmitter counter U11.

A TT reset pulse will be sent to the
Tone Board by the Q8 output of U11

when the 16th clock pulse appears.

The Reset inputs of the Counters U10 and
U11 are controlled by the Q-output of U104a
and therefore the Counters are inhibited in
standby and not released until the TONE KEY
button is depressed.

60. 484-E1
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Counter U12 controls the receiver inputs of

the PROM. The counter's control signals are
derived from the Clock Delay U101b and the
Clear Delay U101d respectively.

In standby the counter is inhibited by the
Clear Delay U101d and the counter's "0" out-
put is logic "1". This selects the code of the
1st receiver tone in the PROM.

The operation of the Counter U12 is similar
to that of U10 and U11, the clock pulse pe-
riod being linked to the length of the receiv-

ed tones.

Approximately 120 ms after the last tone has
ended the tone receiver counter is reset to
standby by the Clear Delay U101d.

All outputs (QO-QS) on Counter U12 are ac-
cessible on the p.c.b. for setting the indivi-
dual combination and the Group Call/All Call
combination. Refer to Coding and Strapping

for details.

Inverter U7b is, together with the counter's
enable input, controlled by the Ul04a's Q-out-
put which in standby is logic "0". When the
TONE KEY is depressed a logic 1 is placed on
the enable input of U12 and at the same time

at the inverter U7b. The inverter output then
shorts the counter's "0" output to ground
through diode D18.

The times elapsing to transmit or receive a
5-tone sequential signal appear from the Ti-

me-Pulse diagrams.

If only one transmitter sequence is required
diode b (D25) causes "TT reset" after the
first transmitter code has been generated and
the TQ5004/TQ5005 reverts to standby in the

receive mode.

In the transmission mode is input TT= "1"
and input TR= "0", and this ensures that
the Receiver Counter U12 is disabled and the

reset signals on the Transmitter counters U10

60. 484-E1
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and U11 are removed. The opposite conditions
occur when the TQ5004/TQ5005 is in the re-
ceive mode.

ACKNOWLEDGE TRANSMISSION

When acknowledge transmission is required,
the diodes ¢, d, and e are inserted. In the
receive mode the D-Flip-Flop U9 is "reset"
and the diodes are off (reverse biased). Af-
ter a tone call has been accepted output QS
on U12 goes logic "1", turns the loudspeaker
on, sets Latch U104a which keys the trans-
mitter, and provides a clock pulse for Flip-
Flop U9. This toggles U9 and its Q-output
goes logic "1" and Q logic "0", and the dio-
des c, d, and e are turned on. Diode c re-
sets the two Transmitter Counters U10 and
U11, diode d enables the Receiver Counter
U12, and diode e prevents the "TR-reset" le-

vel from resetting the Receiver Counter.

When Latch U104a is "set", the TT input to
the Logic Board is logic "1" and input TR is
logic "0", but due to the diodes this has no
influence on the status of the transmitter and
receiver counters. Three clock pulses after
the Q5 output of U12 has been logic "1" the
Receiver Counter is reset by diode D22 and
the counter is now acting as a tone transmit-
ter counter, transmitting the receiver tone

code.

After the last tone has been transmitted a
clockpulse toggles Flip-Flop U9 and sets Q
logic "0" and Q logic "1". This causes an
"End of TT" pulse to be sent through diode
D21 to reset Latch U104a, and at the same
time the diodes ¢, d, and e are turned off
(reverse biased).

Now the TT input is logic "0" and the TR in-
put is logic "1" ensuring that the transmitter
Counters U10 and U11 are reset and the Re-
ceiver Counter U12 is enabled and reset by
the "TR reset".

The TQ5004/TQ5005 is now back in the nor-

mal tone receive mode.

60. 484-E1
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AUTO RECEIPT (ACKNOWLEDGE) TRANSMISSION TQ5004 AND TQ5005

Q-MULTIPLIER 1. 2. 3 4. 5,
EMITTER Q107
vDC T,
COMPARATOR
PIN 14-U101a 0

vDC ? 4
CLOCK PULSE
PIN 1-U101c 0 '

vDC
PIN 1-U12 Io H

vDC
CLEAR-DELAY
0

PIN 13-U101d

vDC ¥j b T | I \
DETECTOR
EMITTER Q111 0
vDC ‘
COUNTER 1. TONE
PIN 3-U12 0

vbC ¥
COUNTER
PIN 2-U12 0 2. TONE

vbC
COUNTER 3. TONE
PIN 4-U12 0

vDC *
COUNTER 4. TONE
PIN 7-U12 0

vbC 1 [
COUNTER 5. TONE
PIN 10-U12 0

1

STOP PULSE
PIN 1-U12 0 \

FIG. 13. ACKNOWLEDGE TRANSMISSION
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TQ5004 AND TQ5005

TECHNICAL SPECIFICATIONS

SPECIFICATIONS COMMON TO TQ5004
AND TQ5005

Suéglx Voltage
8.5V +0.25 V (8.5 V Cont. and 8.5 V TX)

Current Drain
Standby: <20 mA
Engaged: 20 mA +25 mA peak
when the CALL indicator is on.

Temperature Range
-30°C to +60°C

SEQUENTIAL TONE TRANSMITTER

Signal Qutput Level
Max. 600 mV EMF (Adjustable)

Frequence Response
Flat +1 dB

Signal Distortion
<5%

Tone Frequency Acceracy

Max. diviation: 1.4%
Rel. freq. accuracy: 0.3%
Adj. accuracy: 0.1%
Freq. stability: 1%

Control Functions

Acknowledge: Can be strapped to au-
tomatic transmission of
"Acknowledge" after a

CALL.

Microphone inhibit

The supply voltage to the microphone ampli-
fier is inhibited when transmitting a tone call.

SEQUENTIAL TONE RECEIVER

Input Impedance
>30 Kohm, DC isolation

60. 484-E1
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Reset Time (T)
90 ms <T <140 ms

Reaction Time (T)
20 ms <T <45 ms

Signal to Noise Conditions

Signal tone receiver will accept signals with
a noise level corresponding to SINAD= 5 dB
as measured in the speach channel of the
CQM5000.

Input Frequency Response

Deemphasis according to an RC function with
F =2900 Hz
C

Activating Input Level
300 mV £6 dB

Input Signal Distortion

The unit can process tone signals containing

up to 20% distortion.

Tone Frequency Accuracy
*+0.3%

Tone Frequency Selectivity

The tone receiver is not sensitive to adjacent
tones or other tones of the same standard se-

ries.

Output Functions

A call produces the following output signals:
1) The green LED (D107) will start flashing
2) Cancel the short circuit of terminal 4
3) Short circuit terminals 2-3

Manual activation of the LS IN/OUT button

establishes the same functions.

Switching the loudspeaker off produces the

following output signals:

1) The green LED (D107) will stop flashing

2) RX mute on; short circuit terminal 4 to
ground.

3) Key blocking on; the connections be-

tween terminal 2 and 3 is cancelled.

60. 484-E1
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Dimensions
159.8 mm x 69 mm x 22.5 mm (L x W x H)

Weight
150 g

SPECIFICATIONS UNIQUE TO TQ5004

SEQUENTIAL TONE TRANSMITTER

Output Signal

3, 4, or 5 tones in bursts of 70 ms +15 ms.
The interval between triggering and emission
of the 1st tone is min. 200 ms.

Up to 4 tones can be variable and selected

from the Key Board.

Tone Frequencies

The ZVEI series:

885 Hz, 970 Hz, 1060 Hz, 1160 Hz, 1270 Hz,
1400 Hz, 1530 Hz, 1670 Hz, 1830 Hz, 2000 Hz,
2200 Hz, 2400 Hz, 2600 Hz, 2800 Hz.

Automatic RF Transmitter Keying
The TQ5004 energizes the RF transmitter for

approximately 570 ms.

SEQUENTIAL TONE RECEIVER

Signalling Code

3, 4, or 5 tone bursts of min. 55 ms duration.

Tone Frequencies

The ZVEI series (refer to Sequential Tone

Transmitter).

60. 484-E1
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SPECIFICATIONS UNIQUE TO TQ5005

SEQUENTIAL TONE TRANSMITTER

Output Signal
3, 4, or 5 tones in bursts of 100 ms +15 ms.

The interval between triggering and emission
of the 1st tone is min. 300 ms.
Up to 4 tones can be variable and selected

from the Key Board.

Tone Frequencies

The CCIR series:

(960 Hz, 1022 Hz), 1124 Hz, 1197 Hz, 1275 Hgz,
1358 Hz, 1446 Hz, 1540 Hz, 1640 Hz, 1747 Hz,
1860 Hz, 1981 Hz, 2110 Hz.

Automatic RF Transmitter Keying

The TQ5005 energizes the transmitter for

approximately 800 ms.

SEQUENTIAL TONE RECEIVER

Signalling Code

3, 4, or 5 tone bursts of min 55 ms duration

Tone Frequencies

The CCIR series (refer to sequential Tone

Transmitter).

60. 484-E1
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NOTE 1: Shorted for individual call:

INDV. -3 : 3 Tone sequence call
INDV. -4 : 4 Tone sequence call
INDV. -5 : 5 Tone sequence call
NOTE 2: Shorted for group call
GR.-2:
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GR.-4:

Group call on Il ciffer
Group call on IV ciffer
Group call on V ciffer
NOTE 3: D25 IS mounted in this position

according to "coding and strapping"
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CODING AND STRAPPING INSTRUCTION
TQ5004 AND TQ5005

GENERAL

When coding and strapping a TQ5004 or
TQ5005 module, and programming its PROM

circuit, the following decisions must be made:

1. One or two transmitter sequences (Logic
Board).

2. First transmitter sequence (PROM).

a. Number of tones (3, 4, or 5).

b. Frequencies of fixed tones (Table 1).
c. Variable tones.
d

Prolongation of first tone.

These data are used to complete the words
of addresses 1 to 5 on the PROM Code Spe-
cification Chart, fig. 1.

3. Second transmitter sequence (PROM).
a. Number of tones (3, 4, or 5).
b. Frequences of fixed tones (Table 1).

Variable tones.

a o

Prolongation of first tone.

These data are used to complete the words
of addresses 6 to 10 on the PROM Code Spe-
cification Chart, fig. 1.

NOTE: Maximum 4 variable tones can be
inserted in the two transmitter se-

quencies. See also Tone Format.

4. The tone receiver sequence (PROM).
a. Number of tones (3, 4, or 5).

b. Frequencies of the tones.
These data are used to complete the words

of addresses 11 to 15 on the Code Specifica-
tion Chart, fig. 1.

60. 485-E1

5. Group Call (Logic Board).
a. Group tone format.
b. Frequency of group call tone (SU5001).

6. All Call (Logic Board).
a. Frequency of all call tone (SU5002).

7. Auto Receipt (Acknowledge) (Tone Board).
a. Transmitter sequence acknowledge
(Logic Board).
b. Receiver sequence acknowledge (Lo-

gic Board).

The tone transmitter codes and the tone re-
ceiver code are independant of each other

and examples are given separately.

The tone format, 1 or 2 tone transmitter
codes, automatic receipt (acknowledge), and
group call options are all coded by a strap-
ping and diode arrangement on the printed

wiring board.

TONE FORMATS

The need for insertion of repeat tones will
in some applications limit the number of se-
lectable calls, but anyhow, the R-tone (re-
peat) can be used as a fixed tone in a code.
The coding possibilities and their limitations

are shown below.

TONE FORMATS FOR TRANSMITTED
TONE CALLS

FORMAT 1.

- Transmission of one sequential tone signal.

[12]3]a]s]

Standard 5 tone sequence.

60. 485-E1
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Total num-
ber of vari-
ables in sys-
BIT 9o | 8 [ 7 (6 |5 |4 3|2 1|0 |iem
> 1 Variable
A ol ol ol o S 2 Variables
D TQ5004 = [ = [ [y >m >N > 3 Variables
o [o9) o5} o m — = — -
D TQSOOS 5 z_) (>5 6 uz_, > > > > 4 Variables
w w w w
R PROM Z zZl 3 z Sl z |z | z| z
slalg8) g ~|8|8|8|8
E CODE o |l olololEl ||| F
S SPECIFICATION Wy W oYYy Y
w T TS w | kE % [ [es] Q| @
S w wo| w wlo| 3| Z < < | <
z z z z I o) 04 4 4 4
o c|lo|o|lZz|x|<| <| <| <
[t F| F Fl 2] a| > | > > | >
1 ST1-1. TONE
2 ST1-2. TONE
3 ST1-3. TONE
) STi1-4. TONE
5 ST1-5. TONE
6 ST2-1. TONE
7 ST2-2. TONE
8 ST2-3. TONE
9 ST2-4. TONE
10 ST2-5. TONE
1 SR-1. TONE
12 SR-2. TONE
13 SR-3. TONE
14 SR-4., TONE
15 SR-5. TONE
16 SPARE
FIG. 1
PROM Code Specification Chart
PROM Code Specification Chart.
Prolonged tone: Bit 4 =1 _
Tone inhibit:  Bit5 =0 R= Repeat tone.
Vx= Variable tone (x).
ST1= Sequential Tone Transmit 1.
Fused diode = 0 ST2=  Sequential Tone Transmit 2.
SR= Sequential Tone Receive.

60. 485-E1 -2 - 60. 485-E1
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EX. A
[RMA R

2

No limitation in the variable digits V1 and V2.
R= repeat tone.
100 CALLS.

EX. B
2[RV |

Limitation, V1 cannot be selected equal to V
90 CALLS.

EX. C

123V]V2

Limitation,'V] cannot be selected equal to
V2 and V1 cannot be selected equal to 3.
81 CALLS.

EX. D

V]RVZRV3

No limitations in the variable digits, V], V2
and V3. R= repeat tone.
1000 CALLS.

EX. E

1RV]RV2

No limitation in the variable digits V1 and V2‘

Prolonged 1st-tone max 1.2 sec.

FORMAT 2.
- Transmission of two consecutive sequential

tone signals.

lafslefs] [T s [r]e]s 0]

Same possibilities and limitations rules as for

format 1. There is no limitation in selection
of last digit in first tone signal and first di-

git in 2nd tone signal.

EX. A

12314V1 VZRV?)RV4

V]= V2 is valid.

60. 485-E1
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STRAPPING FOR 3, 4, or 5 TONES
See fig. 2.

Connect a wire from the INDV-terminal as

follows:

INDV to 3 for 3-tone sequential call
INDV to 4 for 4-tone sequential call

INDV to 5 for 5-tone sequential call

STRAPPING FOR GROUP CALL OR ALL CALL

The TQ5004/TQ5005 can accomodate a SU5001
(group call) or SU5002 (all call) module de-
signed for receiving one group call or all

call tone.

Connect a wire from the GR-terminal as fol-

lows:

GR to 2 for group call on the 3rd tone.
GR to 3 for group call on the 4th tone.
GR to 4 for group call on the 5th tone.

GR to 0 for all call.

For code combinations and their limitations
see coding for SU5001 and SUS5002.

STRAPPING FOR AUTOMATIC RECEIPT
(ACKNOWLEDGE)

Tone Board
Short terminal 1-3 for NORMAL mode.
Short terminal 1-2 for AUTO RECEIPT mode.

Logic Board
Insert diodes ¢ (D26), d (D27) and e (D28)

for Auto Receipt (acknowledge) with the to-

ne receiver code.

If none of the diodes are inserted the gene-
rated Auto Receipt code will be the tone

transmitter code(s).

60. 485-E1
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FIG 2. CIRCUIT BOARD LAYOUT TQ5004-TQ5005.
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STRAPPING FOR 1-SEQUENCE TRANSMISSION

Logic Board
Insert diode b (D25).

STRAPPING FOR 2-SEQUENCE TRANSMISSION

Logic Board
Omit diode b (D25).

PROM CODE SPECIFICATION

The following list gives the information con-

tained in the PROM circuit:

1. Data for each tone frequency to be
transmitted (4 bits).

2. Data for selectable tones (1 of 4 bits).

3. Data for each tone frequency to be
received (4 bits).

4. Inhibit to the 4-of-16 bit decoder for
each address not used (1 bit).

5. Prolonged length of first tone (1 bit).

The PROM is a diode matrix with 16 addres-
ses each forming a 10 bit word as shown on

the PROM Code Specification Chart, fig. 1.

Addresses 1 to 5 are controlled by the first

tone transmitter counter (U10).

Addresses 6 to 10 are controlled by the

second tone transmitter counter (U11).

Addresses 11 to 15 are controlled by the

tone receiver counter (U12).

Address 16 is spare

Bits 6 to 9 are bit data for the 4 to 16 bit
decoder.

A fused diode gives bit= "0", otherwise
bit="1",

60. 485-E1
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TONE Frequency Hz BIT

TQ5004 | TQ5005 9 | 8 |7 |6
X 885 960 110 (1 |0
Y 970 1022 1 0 1 1
1 1060 1124 0|0 |0 [1
2 1160 1197 0 0 1 0
3 1270 1275 0 0 1 1
4 1400 1380 o110 ]O
5 1530 1446 0 1 0 1
6 1670 1540 0 |1 1 ]0
7 1830 1640 0 1 1 1
8 2000 1747 1 0 0 0
9 2200 1860 110 |0 |1
0 2400 - 1981 0 0 0 0
R 2600 2110 110 |1 |0
A 2800 - 1 0 1 1

Table 1. Tone Frequencies

The X and Y tones replaces the R and A to-

nes in 12.5 kHz channel spacing equipment.

Bit 5 is inhibit data bit for the 4 to 16 bit
decoder; a fused diode gives bit="0", other-
wise bit="1",

To ensure stable operation all diodes on
inhibit addresses are blown, i.e. bit= "0".
The decoder is inhibited, i.e. the tone not

used, if the corresponding inhibit bit is "0".

Bit 4 is prolonged tone data bit for the
Clock Pulse Generator. A fused diode gives
bit= "0", otherwise bit= "1".

The tone is prolonged, 1.2 second, if the

corresponding data bit is "1".
Bit 3 is the fourth variable tone, VLI‘

Bit 2 is the third variable tone, V3.

Bit 1 is the second variable tone, V2.

Bit 0 is the first variable tone, V1

A tone is variable when the corresponding
data bit= "1".
A fused diode gives data bit= "0", otherwi-

se bit="1".

60.485-E1
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BIT 3 2 1 0
4 Variables Vu V3 V2 V1
3 Variables V3 V2 V1
2 Variables V2 V1
1 Variables V1

vx= Variable tone x

A variable tone is inserted in the code when
the bit=1.

60. 485-E1
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The bit pattern of the tone frequencies are

programmed on addresses A11 to A15 as

shown in table 1.

PROM ADDRESS |5-TONE |4 TONE |3-TONE
Al A6 A11| 1. digit | 1. digit | 1. digit
A2 A7 A12| 2. digit | 2. digit | 2. digit
A3 A8  A13| 3. digit | 3. digit [ 3. digit
AL A9 Al4| 4 digit | 4. digit | INHIBIT
A5 A10 A15| 5. digit | INHIBIT [ INHIBIT

60.485-E1
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PROGRAMMABLE CHANNEL CUARD

TQ5006

The Channel Guard modules TQ5006 are field
programmiable, synthesi:ed singla tons Chan-
nel Guard encoders/dacaclers for use with
STORNOFHONE 5000 rmokile radios.

The encode function provides conlinuous tone-
coded modulation for the transmitier. The de-
code function is used witih the ~eceivzar to
eliminate all calls that are not tone ccded with
the proper Charnnel Guard (CG) frequency.

A tone reject filter is available ior use in non-
Channel Guard mobiles and stations that re-

ceive tone mociulated calls.

Four different Channrel Guard hoards are avail-
able:
TQ5006 - single tone encode/decode {in-
cludes tone reject filter).
TT5002 - single tone encede only.
TR5002 - single tone decode only {inclu-
des tone rejact filter).
FMN5002 - tone reject filter only.

OPERATION

In mebile Channel Guard applicaiions, a micro-
phone hookswitch is supplied with ibe radio.
The CG hookswitch is eguipped with a CC dis-
able switch.

Placing the CG switch in the "up" pesiticn

{towerds the small speaker symbol) disebles
the receive Channel Guard. With the switch
in the "dowr:" position, the receive Channel
Guard is disabied when the micrephone is re-

moved from the nookswitch.

CIRCUIT DESCRIFPTION

Channel Guard is a continuous-tcne control-
leci squelch system tha' provides commuriica-
rions controi in accordance with E'A standardg
RS-220-A. Thz basic Channel Guard systsm
utilizes standard tone frequencies from 57 to
210.7 Hz with both the encoeder anc clecoder
operating on the same frequency. Tre ston-
dard Channel Guard tone frequencies ars

shov/n in the folloviing chart.

60.531-E1

STANDARD TONE FREQUENCIES, Hz

¥

7.0 !
71.9 § 85.5 127.2 131.8 162.2
a6 b 913 1i0.9 136.5 167.6
77.9 9u § 1148 141.3 173.8
79.7 974 118.8 46,2 179.9
82.5 100.0 ' 123.0 151. 4 186.2
5.4 103. 8 ; 127.3 156.7 192.8
; 203.5
i ! 210.7
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The Channel Guard circuitry consists of fre-
quency synthesizer U1003, encoder/decoder
U1001, tone programming switch S1001, tone
reject (high pass) filter integrated circuit
(IC) U1004 and associated discrete circuitry.
Frequency synthesizer U1004/U1003 includes
the synthesizer IC and a 32.768 Hz reference
crystal that provides the clock inputs for the
encoder/decoder module (U1001). The clock
inputs are required to produce the tone fre-
quency and the digitally generated time delays
for the DELAYED PTT and squelch tail elimi-
nation (STE) circuits. Tone frequency pro-
gramming is accomplished by setting the 10
station switch (S1001) for the proper binary
input to the synthesizer. The switch can be
set to produce any CG tone from 67 Hz to
210.7 Hz in 0.25 Hz increments.
Encode/decode hybrid U1001 contains the en-
coder and decoder, a voice reject filter, STE

circuit and the interface circuitry.

The interface circuitry provide:
Increased output drive for RX MUTE, PTT
DLYD (Delayed Push-To-Talk) and other func-

tions.

ENCODE MODE

Depressing the PTT switch (Push To Talk)
applies a low (A-) to PTT lead P1005-7.
This causes the PTT DLYD lead (P1005) to
go low, keying the transmitter.

The encoder then generates the CG tone which
is applied to a low pass filter to remove any
tone or clock harmonics. The filter output is
then applied to CG MODULATION control R1004
and CG HI lead (P1005-4) to the transmit au-
dio processor on the transmit/receive (TX/RX)
board.

When the PTT button on the microphone is re-
leased (transmitter unkeyed), the DELAYED
PTT circuit in U1001 keeps the transmitter
keyed for an additional 160 milliseconds. Du-
ring the 160 milliseconds delay time, the en-
coder shifts the phase of the CG tone output

60.531-E1
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135°. This combination of 160 milliseconds de-
lay and the 135° phase shift causes the CGC
decoder in other receivers to squelch the au-
dio before the loss of RF signal, eliminating
the receiver noise burst (squelch tail elimina-
tion STE).

DECODE MODE

In the receive mode, receiver audio from
VOLUME /SQUELCH HI lead P1005-2 is applied
to a voltage divider (R1002 and R1003) and
then to a voice reject filter in the decode cir-
cuit. The filter removes any voice information
to prevent blocking or clipping.

The digital decoder compares the frequency of
the incoming tone to a reference clock input
produced by the synthesizer. If the correct
tone is detected, the decoder circuit causes
the RX MUTE lead at P1005-9 to go high, un-
squelching the receiver. RX MUTE lead P1005-9
is normally held at a low voltage condition when
the correct CG tone is not detected.

After the CG tone is decoded, the decoder

then waits for a phase shift in the tone to
occur. When the phase shift occurs, the STE
delay circuit in the decoder pulls the RX MUTE
lead to a low voltage state. This squelches the
receiver for 200 milliseconds and keeps the re-
ceiver squelched until the RF carrier applied
to the receiver is removed.

TONE REJECT FILTER

A tone reject filter is connected in parallel
with the VOLUME control to attenuate the to-
ne level reaching the receiver audio circuits.
The filter consists of operation al amplifier
U1004 and associated circuitry.

Audio from VOL/SQ Hl is connected to the to-
ne reject filter through P1005-2. The filter
circuit rejects all tone frequencies from 70 to
210.7 Hz, and passes all other audio frequen-
cies. The filtered and amplified audio is ap-
plied to the receiver audio circuits through
P1005-1 (FLTRD VOL/SQ HI).

60.531-E1
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ENCODE DISABLE potential is applied to Pin 11 of the encoder/
decoder hybrid and disables the encode cir-
The Encode Disable circuit has been incorpo- cuit.

rated as a maintenance aid for the serviceman.
This circuit consists of Q1001, C1010, R1018
and R1019, and can be used to disable the CG CAUTION

encode circuit to allow the serviceman to ma-

ke transmitter distortion and modulation checks DO NOT remove the microphone from

— without removing the cover from the radio. the CG hookswitch or press the desk
Temporarily shorting P910-9 (CG DISABLE) to microphone MONITOR switch while u-
P910-11 (A+) at the rear of the radio applies sing the encode disable jumper. To

A+ to ENCODE/DECODE DISABLE lead P1005-10. do so will short the 8.5 volt regula-
The A+ is dropped across voltage dividers tor on the TX/RX board to ground
R1018 and R1019, applying approximately 1.7 through the hookswitch (or desk

- volts to the base of Q1001. This base voltage mic.), and damage to the equipment
turns on Q1001, causing the collector voltage will result.

to go low (near ground potential). This low

TROUBLESHOOTING PROCEDURE

Before starting the TROUBLESHOOTING PRO- Encode Disable (Tone present when CG disabled)
CEDURE, check to see that 8.5 volts and A- Key the microphone and check for a tone out-
- are present at P1005. put at P1005-4. If no tone output, make the

checks listed for "No Encode Tone". If tone

is present, apply a "high" (approx. 8 VDC)

- SYMPTOM: to the CG ENC/DEC DISABLE lead (P1005-10).
Tone should not be present at CG HI lead
No Encode Tone (P1005-4). If tone is present, check for a
i Check the PTT all the CG ENCODE/DECODE low of approx. 0.2 VDC at the collector of
leads at P1005 for a "low" (0.7 volt or less). Q1001. If the collector is low and tone is still
. If a "low" is not present, check the micro- present at P1005-4, replace U1001. If the col-
‘ phone and hookswitch circuits. If a "low" is lector voltage is over 1.0 VDC, check Q1001
present, check the DELAY CLOCK output at and associated circuitry.
U1003-9 for 64 Hz, and the TONE CLOCK out-
put at U1003-8 for being 256 times the Chan- No Decode (Receiver won't unsquelch)
nel Guard (CG) frequency. With the correct CG tone applied and the CG
- ENC/DEC Disable lead high, RX MUTE (P1005-9)
EXAMPLE: lead should be "high" (8 VDC) or open. If
If the CG frequency is 100 Hz, the TONE not, check the clock outputs at U1003-8 (256
CLOCK output should be 25,600 Hz. x CG Freq.) and U1003-9 (64 Hz). If clock
If either clock output is not present, replace outputs are incorrect, replace U1003. If clock
U1003. If both clock outputs are correct, check outputs are correct, replace U1001.

U1001-5 for a tone output. If no tone is pre-
sent, replace U1001.

- 60.531-E1 -3- 60.531-E1
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Decode Disable (Receiver won't unsquelch
with CG disabled)

With the correct CG tone applied to VOL/SQ
Hl (P1005-2), the RX MUTE lead should go

"high". Next, ground the CG ENC/DEC DIS
input and check to see that the RX MUTE

lead goes "low" (<0.2 V). If not replace U1001.

Wrong Encode or Decode Tone

Check that S1001 is programmed for the cor-
rect CG frequency (refer to the FREQUENCY
PROGRAMMING INSTRUCTIONS).

If S1001 is set correctly, check the tone pro-
gramming pins at U1003-2 through -7 and -10
through -13.

NOTE:

Logic "1" is approx. supply voltage and logic
"0" is approx. A-. If logic readings corre-
spond to S1001 settings, replace U1003. If
readings do not correspond to S1001 settings,
replace S1001.

No Tone Reject Filter Output

With no filter output, apply a 1000 Hz 300 mil-
livolt signal to P1005-2. If the reading at Pin

1 of U1004-A is the same as the input signal,

60.531-E1

TQ5006

Stormo

check U1004-B and associated components. If
there is no output at Pin 1, check U1004-A

and associated components.

Audio output of filter contains excessive noise

(motorboating, rumble, etc)
Check CG MODULATION contro!l R1004. The
modulation should be no greater than 1 kHz

deviation.

Apply 100 Hz to P1005-2. Check at P1005-1
for more than 30 dB of attenuation. If output
is not attenuated by at least 30 dB, check
U1004 and associated circuitry.

Apply 100 Hz and then 1000 Hz to P1005-2
and compare the RMS output reading. The
100 Hz input should be attenuated at least
30 dB (or greater) compared to the 1000 Hz
input.

Squelch Tail Present (no STE)

When the PTT lead is "low", P1005-8 should
be "low". When the PTT lead goes "high"

(PTT released), the PTT DELAYED lead should

remain "low" for an additional 160 milliseconds.

If not, replace U1001.

60.531-E1
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TQ5006

TECHNICAL SPECIFICATIONS

Input Vclitage
8.5V DC

40 maA Max.

Frequzancy Range
67-21C.7 Hz

Maximum Freauency Error

+0.2%

Encode OQuiput Level

€7 Hz - 0.7 VRMS Mininum
156.7 Hz - 0.35 V RMS Minimum
210.7 Hz -0.15 V RMS Minimum

Encode Tone Distortion
2% Max.

60.531-E1

Programming Increments
0.25 Hz

Decode Level
35 Millivolts RMS Minimum

Deccde Response Time
250 Miiliseconds Max.

PTT Delay
160 Milliseconds

SIE Fihase Shift
(6]

5
S22

Temperature Range
-35°C to + 60°C

60.531-E1
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R19°
RI0 RI12  RI4 RN R15 20K c10 C2
7,32K 3320 8,25K 147K 39K BK 470p 33n
R18
R13 o R16 / 100K R2
1K 33n U4 180K

47K J

o

(oF:] R6 R3
33n 15K 2. 7K
RS R7 C5

1K 16,2K |33n 47p

COMPONENT LAYOUT
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INSTALLATION, PROGRAMMING AND ADJUSTMENT

INSTALLATION

TQ5006, TR5002, TT5002, FN5002

The TQ5006 module is inserted and connected
to the XS/FS board on the J905 connector.

The following jumper wires on the XS/FS

board are cut:
For TQ5006
For TT5002
For TR5002
For FN5002

cut H7-H8 and H9-H10-H20-H33
cut H9-H10

cut H7-H8

cut H7-H8

PROGRAMMING

The Channel Guard module is programmed to

a specific tone of the CTCSS series by setting

a 10 position binary switch.

The switch positions have the following

weights (Hz).

The programmed frequency is the sum of the

open switches.

SW position 1 2 |3

Freq. Hz 0.25(0.5( 1

32

64 | 128

TQ 5006-TR5002-TT5002- FN 5002

60.556-E2

)

—
-
—
-

o

S+

R1004

$1001

PROGRAMMING AND ADJUSTMENT TQ5006

STANDARD TONE FREQUENCIES, Hz (CTCSS)

67.0
71.9 | 88.5 | 107.2 | 131.8 | 162.2
74.4 | 91.5 | 110.9 | 136.5 | 167.9
77.0 | 94.8 | 114.8 | 141.3 | 173.8
79.7 | 97.4 [ 118.8 | 146.2 | 179.9
82.5 |100.0 | 123.0 | 151.4 | 189.2
85.4 |103.5 | 127.3 | 156.7 [ 192.8
203.5
210.7

D403.04¢4

60.556-E2
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EXAMPLE
Channel Guard tone= 103.5 Hz

105.5=64+32+4+2+1+0.5

Storno

Switch

Position 0

1= OPEN 0= CLOSED

Channel Guard tone= 156.7 Hz (round off to156.75 Hz)

157.75= 128+ 16+ 8+ 4+ 1+0.5+0.25

Adjust potentiometer R1004 for correct Chan-

Connect a frequency counter to the AF output

Check the accuracy of the channel guard tone.

guard tone to specified frequency deviation,

-17 dB below the level pro-
duced by a signal which is
modulated with 1 kHz to 60%

of maximum frequency devia-

Switch 1 5|16 |7|8(9] 10
Position 1 0|1 1 110 1
1= OPEN 0= CLOSED
ADJUSTMENT OF FREQUENCY DEVIATION
nel Guard frequency deviation.
Disable the Channel Guard modulation by
applying +8.5 V DC to pin 9 on the rear on the deviation meter.
connector J910 (CG disable). This pin is
floating during normal operation and if pul- Requirement: fnom +0.2%
led "low" the Channel Guard receiver func-
tion is disabled.
CHANNEL GUARD DECODING CHECK
Adjust, as described in the CQM5000 Adjust-
ment Procedure, the modulation frequency Use receiver test setup.
deviation such that the frequency deviation Modulate the RF generator with the channel
is equal to the maximum permissible frequen-
cy deviation minus the Channel Guard fre-
quency deviation. Check that the decoder opens the AF chan-
nel if and only if the channel guard tone is
The channel guard modulation is as follows, present.
or as specified by the customer: Connect an AF voltmeter to the AF output
load.
25 kHz channel spacing +750 Hz
20 kHz channel spacing +600 Hz Measure the channel guard tone level.
12.5 kHz channel spacing +375 Hz
Requirement:
Remove the AF modulation.
Remove the 8.5 V DC to pin 9 on the rear
connector J910.
Key the transmitter. tion.
—2-

60.556-E1




(hDL080S8D6L) 00-1Z0S°0L "WSVY "GNS

¢/800°€0v0 I
00-5Zzh*0L :"ON 3Q0D
C¢00SNSJ 31714 193r34 3INOL A¥VNO TINNVHD

2137 10014= 14 10012=1D :31dW VX3
'S3143S0001 HLTM XI438d "NOILVYNOIS30 3131dWO0D HO4
"NMOHS 34V SNOILVYNOIS3Q 3INIYI43Y IvILHvd'L

‘S31ON
pX44 ALY xnﬁ_w_
ozy 91y €1y
Nmm_w_ :3@!
21y S|H|
Ny %Sz’
onl® 7 o wLoL nZEL sl
—<8a-7n z uy oy 9y _
ONNE L__r y “ v-7n 9 v
N uge uge : +E g : g : Z| [H BS/10A
H6E 62 82 ugg ugg
sy 99 €
d31714 123r34 3INOL ,
. . G| 93HASS
{ [ IHOS/I0A QY14
Gd

oui0l§ ouwi0l§




C00SNd ¥3 1714 123r3y INOL ayvND TINNVHD

610 €0t X

vivd

3d09

owi0lg

3N241D | ZdLLShELVEL hooLN
sodaQ 4031S1Say WYo 07 {Gd00ohENLVEL ozoLy
MZT0 J403}S1S9Y WYOH Lt L5d61000LV6L ILoLy
MZ°0 401S1S9Yy WYOH 6€ 96d61000.V6L S10LY
wily |BIBW WYoH 7°8 | LST8ZdISIHLEDGL hloLy
wily 1e3I9W Wyoy oL | TLZLTd9SThlLeD6L €loLy
wity |eydW wyo oge 1S1d0STLOLVEL oLy
wily |BYdW Wyoy Ll | TLhlTdI9STHLIEVEL Loty
wily |eIsW Wyoy ze 'L | LTELTHISTHLEDGL oLoLd
Wity |BIBW WYOoH LL | T0LLZd9SZhLEDGL 6001
wity ey W wyoy S 9L | 7S912d9SThleD6L 8001
Wil 1e1IdW WYoH Z'91 | ZT91TdISThLeED6L LOOLY
MZ°0 J40)SIS9y WYyOoH §i LSd61000LV6L 9001y
MZ0 40)SiSay wyoy 0l 6hd61000LV6L S00LY
40333uUuo) SEJISLhELVG6L s00Ld
A 08 J33s94j0d Ju €€ 01dS0000.V6L 600LD
A 0§ 491594104 Ju €€ 0LdS0000LV6L 800LD
431594104 4u 89 [DL0089IHSL000€D6L L00LD
49153A10d AU €€ IDLOOEEDSL000£D61 900LD
491s3Aj0d U €€ [DLO0EEDSL000€D61 S00LD
|eyue] 4n ze o 0LdZOZhEL V6L 001D
491594104 Hu 89 90Zd0809LL V6L €00LD
vivd 3d02d oN

ouwolg



2/600°€070

00-€ZZh 0L

(ZD108058D61) 00-610S 0L "WSV "8NS

*'ON 3@0D

Z00S11 3AO0ON3 d¥vN9 13INNVHI

8vsid
300ON3

ind 1no

1001H=14 'lOOtD =D :31dWVX3
'S3MHYIS 0001 HLIM XI43Hd ‘NOILVYNOIS3A 3131dWOD HO4
"NMOHS 3¥V SNOILYNOIS3IA 3INIHI43IY TVILYYd 'L

‘S31ON

aaaild| s

019)(¢€

uzohle_ W
Y|

H 93| y>1—1

Sd
40 lyvd

uge
2

ASL
Ly M

NOILVINAOW 9J

R
al

N—"

SIQ
<0i{ 3Q0IN3
<L 11d

7 p
o
R .
—{ 1 G934 AS8
. 7
Z J oo sl Bl !
3
T
H3JOJIN3 (03u4 99 *a52) Y3IZISIAHLNAS ‘©3H4
en 5 WJ01D 3NOL 8 €n
T 00D Avisd 8|
(zH99) B e 9 S| 9] ¢ of ul a] o
=
Og| 'a| %8| ®g] "8| Se| % ‘g g g
STEEEEE R E
.hﬂn o' o' o 4 o' o' o 4 Q
owiog




¢00S11 DN3I @¥dvNnOD TINNVHD

120 €onX |

vivd

3d0D

ouiolg

JIMdUID “u| 1DE6E0ERA6L £00LN
UN24ID IU| 4o YAR I e[ ]! zooLn
YolIms 14010008861 1001LS
sodag J01S1S9Yy WYOH 07 7SdOOhENL V6L 6101Y
MZ0 1015159y Wyoy 001 19d61000L V6L 810ty
MZ°0 401S1S9y Wyoy Sl 1Sd61000LV6L AR
"JRA J0ISIS?Y WYOY 0L 907d6SS9LLV6L #7001y
MZ°0 J0)sIS9y wyo 0l £1d61000LV6L L00L Y
Joysisued | 1d0L6SLLV6L 100LD
J0129uu0) SEJISLNELV6L S00Ld
J0y1oeded weud) 4d 0Ly TdT61911V6L 0LoLd
A 05 J91s9Aj0d Ju €€ 01dS0000L V6L 70012
Jelue] 4N €°¢ SdZOTHEL V6L 100LD

3Aa00 ON




213 001y

=14 '1001J=12:31dWVX3
'S3A1Y3S 000! HLIM

X [434d ‘NOILYN9O1S3ad
3131dW0D HO4 "NMOHS
34v SNOILYNOIS3A
IINIHI43Y WVILHvd'L
:S31ON

Z2/L00'€0yQ| (ED1080s86L) 00-0205 "0t
200Sd1 ¥300330 aJvN9 T3INNVHO

'WSv "ans
*'ON 3000

[H OS/T0A Qylid|l

31N XY |6

'zt

Sd
40 14vd

€Iy
il “
cmwlﬁ
* o be
9 A ]
-+ iy wsl
<g-9n S
+
8 s uge
69
i L e
. "431714 1J3r34 3INOL
"
— 2| 1H BS 0!
2] S0 300230
/3000ON3 9D
1id
t o v
Jn
L
ﬁw G| ‘934 AS'S
‘8
Sd
Z 9 st S i h—o._-m<&
3
¥300230 L MIZISTHLNAS O34
n (0344 99%952) £n
3 W3015 INOL n
o W01 AVi3a
(zH¥9) ) Y I L
N
m
‘g| 2a| €e| "a| Sa| 9| is| %a| 6g
VOVWWW%%W%a
oui01§



C00S¥y.L O3d AJdVND TIANNVHD

0Z0 "0t X

vivd

3d09D

ouiolg

co | ( O « o
1N2JID ) {dLLlShELVEL 7o0LN
1N2J1D U 1Oe6E0EnA6L €0oLn
HN2J4ID "U| LOZLhoERA6L LooLn

Usyims 14010008961 L00LS

Mz J401S1S9Y Wyo 095 #€d61000LV6L LzoLy

soda( 403s1SaY WYOH 0 7Sd0ohERLVEL 0zZoLd

MZ'o J01S1Say WYoH L LSd61000LV6L 9101Ld

MZ0 401S1S9Y WYOH 6€ 9Gd6L000L V6L S10LY

wjly |eI9 N WYoy 78| 1978Zd9SZhLEDGL wloLd
wily B9V WYoH oL | TLZLlTd9sThled6l €loLy
wilj jeys W wyo oge LS1d0SZ1L0L V6L oLy
Wil [BISW WYoH Ll | TLhLZHISTHLIEVEL L10LY
Wity |eI9W WYoM ZE L | LTELTLISTHLEDGL oLoLy
wily 1eI9W Wwyoy L1 | ToLLzd9osznled6l 600LY
Wity [e¥SIN WYo3 §°91 | Z7S9LTd9SZhLEDGL 8001
Wity 1e3sW Wyoy 791 | 7Z9LZd9sThleD6l L00LYd

MZ'o J03SISay Wyoy gl 1Sd6L000.V6L 9001

MZ'0 401S1S9y wWyo 0L 67d61000LV6L S00LY

MZ0 J03SIS9y Wyoy £ °¢ thd61000LV6L €001y

MCT0 J01S1S9Y Wyo 0l 671d61000. V6L oLy

MZT0 J401S1S9Y Wyo gL €Ld61000LV6L Lo0LYd

403129Uu0) SEJISLTELVEL S00Ld .
A0S J91504|0d 4u €€ 0LdS0000LV6L 600LD
A0S 49159410 Hu €€ 0LdS00004V6L 8001LD
431s9A10d 4u 89| D10089dSL000£D61L L0O0LD
491s9A10d 4u ££|D100£€HSL000ED61L 900LD
J91s94j0d 4u £€]|DL00£€dSL000ED61 S00LD
lejue | 4n zz-°0 0LdZ0oZheELVEL #001LD
J9ys9Ajod 4u 89 907408091 LV6L €00LD
1|uel gn g SdZ0ZheELV6L 1L00LD
vivd 3d0D ON

oui0l§




~—

Stormo

Stormo

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 DTBb-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-

fier.

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, which detect and/or transmit tone sig-

nals for individual calls, group calls and all

calls.

60.569-E1

TONE  INPUT
INDV I
LOW-PASS AMPLIFIER LIMITER encoDeR! | fintecrator VOV EC
FILTER T {occomer —
(TQ 5007/8) DATA CLOCK
—{
DATA
N SYSTEM CLOCK
INDV.
SUMMATION DATA CLOCK
NE TWORK GROUP
ENCODER /
DECODER | linTEGRATOR [OROUP_DETECT
GROUP (TG 5008)
SUMMATION
#____I‘ETWORK
INDV. OUT ENABLE
GR OUT ENABLE
FILTERING
DE -EMPHA TONE-OUT
SIZE

FUNCTIONAL DIAGRAM TQ5007/8
D403.066

60.569-E1
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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 counter U814
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 microcomputer's clock
frequency divided by 16.

To setup 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 transmitted by
the TQ unit (see programming manual add.
08-13H)

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).

TONERECEPTION

As soon as the radio is turned on, the system
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 pin 9 at
connector J101.

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

tional amplifier U101a. The signal is then am-

PROGRAMMING TONE BOARDS TQ5007, TQ5008

Storno

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 TQ5008).

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 sugglx
5.0V

60.569-E1

Current consumption
TQ 5007: 25 mA *5 mA
TQ 5008: 50 mA +5 mA

60.569-E1




Stormo

Temperature range (ambient)
-30°C to +60°C

Weight
60 g.

Dimensions
150 x 40 x 10 mm

TONE TRANSMITTER

Output impedance

typical 25 Kohm

Signal output voltage
min. 250 mV e.m.f., 1060 Hz
typical 280 mV

Frequency response
De-emphasized, Fc= 500 Hz
Tolerance:

+ 1dB

Distorsion
<5%

Frequency error
< 0,01 %

60.569-E1

PROGRAMMING TONE BOARDS TQ5007, TQ5008

TONE RECEIVER

Input impedance
> 30 kohm

Input response
Low-pass, Fc= 3100 Hz

Activating level
300 mV *6 dB

Distorsion
The tone receiver will accept tones
with up to 20% distortion.

Selectivity
With Q-value= 32, TQ 5007/8 is not sensitive
to adjacent tones or other tones of the same

standard series.

Reaction time
20 ms < r < 45 ms

Signal to noise conditions

Tone receiver accepts a noise level:
SINAD= 5 dB.

60.569-E1
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