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BINARY SIGNALLING

STORNOPHONE 5000

Binary signalling provides the user of a radio-
telephone system with improved signalling facili-
ties compatible with 5-tone sequential systems.,
Binary signalling features are enhanced speed,
status message, address calls, all call, idéntity

and other signalling options.

Binary signalling is a method of transmitting a

binary coded message as a formatted telegram u-

sing only two tones for 0 (1800 Hz) and 1 (1200 Hz).

The binary signal format contains four parts:
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BS = Bit Syncronization

FS = Frame Syncronization

Message = Data to be transmitted
CRC = Cyclic Redundancy Check Bits

Bit syncronization is a number of bits transmit-
ted to enable the receiver demodulator to aquire

bit syncronization.

Frame syncronization is a bit pattern enabling
the demodulator to identify the beginning of a

message.

Message bits are the data to be transmitted.
These can be divided into an address part and
an information part compatible with the system

specifications.
Cyclic Redundancy Check is a number of bits

calculated from the preceeding data bits and u-

sed for error detection.
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All bits are transmitted with a rate of 1200 bits/sec.

The modulator converts the bitstream from the
encoder into an analog signal in accordance with

the following rules:

Logic 1 is represented by a 1200 Hz sine wave signal

Logic 0 is represented by a 1800 Hz sine wave signal
Phase coherence exists between adjacent bits.

The demodulator recovers a clock reference sig-
nal from the received signal for exact timing and
converts a 1200 Hz sine wave signal to logic 1

and a 1800 Hz signal to logic 0.

The modulator/demodulator is an integrated thick

film module mounted on the CL5002 Control Logic.
The Binary signalling module can be incorporated
in all standard equipment of the 5000 series.
DECODER FUNCTIONS

Individual call to mobile.

Decoding of BAK (BAK = getriebsgrthenzeichen

(Message type identification)) code call to a mo-

bile plus base station address (%) plus indivi-
dual address (%% ) correctly, constitutes an in-
dividual call and results in loudspeaker circuit
opening and ignition of call lamp. The base sta-
tion address (% =3 digits) is fixed for a given
system, the individual address (¥%=3 digits) is
pre-selectable, thus giving 999 possible individual
numbers per system. Systems are thus expandab-
le beyond 999 users by allocating more than one

base station address to the base control unit.
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Cleardown of call to mobile.

Decoding of BAK code cleardown plus address-
es (%) and (%% ) = system and individual num-
ber causes cancellation of loudspeaker circuit
opening but leaves call lamp illuminated until
manually reset by double activation of LS

enable/disable button.

Status decoding.

The status fields of incoming telegrams will be
dumped on four parallel pins capable of deliver-
ing 10 mA for direct LED-operation. In the case

of ZVEI the status field will be decoded and dumped.
In the case of EEA which allows for 3 digit status
information, only the least significant digit will

be decoded and dumped. In this case the two

other status fields will be ignored.

Status decoding/dumping will take place on all

incoming individual/group calls.

Individual number,

Only one preset individual address consisting

of six digits in all is available.

In the case of ZVEI 3 digits will be fixed for

a given system i.e. "Raute + Hersteller" = sy-
stem number = fixed. Bits 45-56 constitute the

3 digit individual number giving maximum of 999
users/system. Correspondingly in the EEA system
3 digits are the system number whilst 3 digits are

the individual number.

Group numbers.
In both the ZVEI and EEA formats the same

group system will be used. A group call will be

recognised by decoding BAK code = 'group' plus:

group 0-9 - lastindv. digit - all bits =1
group 0-99 - last two indv. digits - all bits =1
group 0-999 - all indv. digit bits =1

Groups of 0/9, 0/99 or 0/999 may thus be cal-

led using the same unit.

Receipt of a group call enables the loudspeaker
circuit and call lamp. When the squelch function
~indicates cessation of carrier the loudspeaker

and lamp circuits are reset.

60.844-E1
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Loudspeaker circuit manual enable/disable.

The loudspeaker circuit will normally be capable
of being manually enabled/disabled (momentary
LS in/out push button). This procedure will al-

so reset the decoder i.e. status read-out etc.

Privacx.

The loudspeaker circuit is, as a customer order
option, capable of being reset by the radio re-
ceiver's squelch function i.e. not capable of
manual enablement.

The loudspeaker circuit is, in this case, enab-
led by reception of an individual or group call
and disabled by carrier drop-outs in excess of

5 seconds or use of manual disable button.

Acknowledgement.

The decoder is provided with an output for ac-
tivation of the encoder in the acknowledgement
condition. Acknowledgement transmissions are
performed upon reception of an individual call.

This is a customer order selectable option.

Status Request.

This function is similar to the acknowledgement
function.

The difference between the status request and
acknowledgement response is the state of the
loudspeaker circuit. Acknowledgement is trans-
mitted upon reception of an individual call, which
also enables the loudspeaker circuit. The respon-
se to a status request is the transmission of an
acknowledgement telegram (containing status)
without enabling the loudspeaker circuit i.e.

without disturbing the mobile.

Horn Alarm

The unit provides a 1.5 sec. current sink capa-
bility of 100 mA upon reception of a correct in-
dividual call. This operates an external unit.
Inhibition of the function is made by an exter-

nal switch,
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ENCODER FUNCTIONS

Call to base.

Pressing the call button causes the transmission
of 'call to base' telegram i.e. a call request.
This telegram contains the call to base BAK
code, status information, base station system
number and own identity. The base station re-
cognises the BAK code and system number,

and in sophisticated base station solutions will
decode/display mobile identity and status infor-

mation.

Identity transmission.

As a customer option automatic transmission of
identity is available. Identity consists of the
transmission of a special identity BAK code,
status information, base station number and
own identity. This transmission takes place at
each PTT operation and optionally with a perio-
dicity of 3- sec. The periodicity is a customer
order selectable value. During repetitive trans-
mission of identity during speech, the speech
signal is blanked in the signalling intervals
(53.3 ms periods ZVEI, 80 ms periods EEA).

Acknowledgement.

This is a customer order selectable option which
consists of the automatic transmission of a spe-
cial acknowledgement BAK code, status informa-
tion, base station number and own identity upon
reception of an individual call to mobile. The in-
dividual call to mobile, of course, activates the

mobile's loudspeaker circuit.

Silent acknowledgement.

As outlined in Status request,” a special BAK

code can be generated by the base station which
results in the mobile transmitting an acknow-
ledgement signal but without activating the loud-
speaker circuit or call lamp. During transmission
of a 'silent acknowledgement' the loudspeaker will

emit a short 'beep'.

60.844-E1
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Status encoding.
The status field in the ZVEI and EEA formats

will be codeable by means of two push-buttons.

In the EEA format only the least significant
digit will be addressable, the remaining bits will

all be zeros.

Selectable addressing.

The encoder is furnished with a semi-fixed cal-
ling code in that:

- Base station number are preset.

- The two most significant individual digits are preset.

- The last significant digit is addressable.
The encoder is-thus capable of calling 9 indivi-
dual mobiles in mobile/mobile systems plus the

base station.

Selecting the mobiles own individual number au-
tomatically results in setting up the correct 'BAK'

code and individual number for transmission.
The preset position of the calling code is iden-
tical to the corresponding receive (decoder)

digits.

Telegram transmission.

Pressing the call request button (=tone button

in sequential systems) momentarily results in
transmission of a single telegram. Repeated ope-
ration results in repeated single telegram trans-
mission. Acknowledgement transmissions are always
single telegram transmissions. The transmissions
occur every time the decoder detects a call to

mobile or status request.

Traffic on air check (Busy) /transmitter blocking.

Prior to manually initiating a telegram or voice
transmission, the loudspeaker circuit must be

enabled for a 'listen for traffic' check.

Without doing this the transmitter is disabled.

This facility can be circumvented.

60. 844-E1
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Incoming carrier/transmitter inhibition.

As an option the transmitter can be inhibi-

ted by the receiver squelch function.

This prevents transmitting from a mobile on

an engaged channel. In equipments provided
with acknowledgement or silent acknowledgement
the transmission of the acknowledgement signal
will be transmitted after a fixed delay after de-

coding of 'call to mobile' or 'status request'.

60. 844-E1
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Signalling delay.

All telegram transmissions is preset by a time
delay 30 ms to allow for settling times in trans-

mitter/receiver circuits.

60. 844-E1
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: | CL5002
The binary signalling control logic is the inter- DISPLAY DRIVER
face between the control panel and the radio
functions. When fully assembled the control logic The display scanner U10 and driver U11 has
has 50 IN/OUT (1/0) function which are split 4 control outputs (8-bit latch). 4 outputs are
up as follows: used for the display and 4 are used for exter-
- nal functions.
1/0 UART lines
1/0 Handshaking lines Bit 0 = Digit 1
‘”\ FFSK 1/0 lines Bit 1 = Digit 2
Display scanning (max. 4 digits) Bit 2 =Digit 3
Keyboard scanning Bit 3 = Digit 4
Radio interface lines ‘Bit 4 = Audiomute
1/0 lines (options) Bit 5 = External horn alarm
Bit 6 = Emerg. output
Optionally it is possible to have 2 K CMOS RAM Bit 7 = Absent mode
with back-up battery added to the RAM of the
u-Processor and the expander. CHANNEL DRIVER
The external program memory is optional The channel scanner U9 is an 8-bit latch with
with 68K Bytes as standard. driver U12 for the channel code.
One channel radios have only 2 digit displays
MICROPROCESSOR and the 3rd digit strobe is used for 3 indicator
—~ diodes:
N The control logic is built around a micropro-
cessor without internal memory, Segment A = LS open (yellow)
The microprocessor controls all functions on the Segment B = Busy (green)
control logic board by expansion of its port 0. Segment C = TX on (red)
EXTERNAL MEMORY
The external program memory is highspeed
CMOS (8-bit latch) with 8 address lines A0 - A7.
4
N
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1/0 EXPANDER

The 8-bit to 22-bit expander U8 controls the
display drivers Q9 - Q16, the keyboard scan
and the display segments.

Port A (~ Bit 0 segment A
Bit 1 segment B
Bit 2 segment C
Display Bit 3 segment D
Bit 4 segment E
Bit 5 segment F
Bit 6 segment G
_ Bit7 segment DP
Port B (Bito row3
Bit 1 row 2
Bit 2 row 1
Keyboard Bit 3 col. 1

Bit 4 col. 2

Bit 5 col. 3
( Bit6 emgr. input

Inputs Bit 7 PTT

Port C Bit 0 handshake in @
Bit 1 handshake in 1

Inputs Bit 2 RX data (FFSK)

Bit 3 Squeléh detect
Bit 4 Power faliure

_ Bit5 spare in

The u-Processor's port 2 controls:

P20 Address 8 EPROM/CMOS RAM 1/0 8155
P21 Address 9 EPROM/CMOS RAM

P22 Address 10 EPROM/CMOS RAM

R23 Address 11 EPROM

P24 Address 12 EPROM/chip select RAM

P25 Address 13 EPROM/clock puls ch. latch
P26 Clock pulse digit latch

P27 Chip enable 8155.

60.846-E1

The u-Processor's port 1 controls:

P10 TX data FFSK (via D flip-flop)
P11 TX enable modem

P12  Loudspeaker mute

P13  Mic. block

P14 TX enable b
P15  Alert enable/loudspeaker disable

P16  Loudspeaker open indikator (multichann. radios only)

P17 Spare out

RESET CIRCUIT

When power is turned on the reset circuit'puts

a high level on the reset input of the u-Processor

U1 approximately 2.5 ms after 5V has been applied.

If the battery voltage drops below 7V the circuit
also supplies the reset input with a high level
to retain the RAM data in U1. When the radio

is turned off the circuit is kept in active con-
dition to save the information. in the two RAM

circuits.
TEMPERATURE CIRCUIT

If the temperature rises to above 700 the resis-
tance of R18 will increase and Q4 will be turned
off, thereby the key-pads backlight will go off

and the current flow through H1 and H2 will

be turned to a lower level.

ALERT TONE GENERATOR

The 600 Hz alert tone is derived from the TX
clock of MODEM U4 and divided by 2 in U5.

MODEM

The modem handles the FFSK signal. Both the
input signal and output signal is adjustable.

60. 846-E1
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POWER SUPPLY

Two voltage regulators are used to supply the
control logic. One, U25, is switched on by Q1
when +8.5V from the radio circuit is present
(power on) and the other supplies the RAM,

also when the radio is turned off.

60.846-E1 -3-

WATCH DOG CIRCUIT

A timer in the expander is driven by the TX
clock. If the program runs wild or stops the
expander timer runs out and sends a reset pul-
se to the reset circuit which then resets the
u-Processor,

60. 846-E1
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BINARY SIGNALLING CONTROL PANEL

CP5008
KEY/DISPLAY ARRANGEMENT
- T T T T T T T T T T T T
[ | I
{ 4 = S x10 :—: :—: x1 I
I — f—
: : :
®g
BN |
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OPERATIONAL PROCEDURE

'X1' and 'X10' Buttons

These buttons set the transmit address.

Normally the display indicates TX address,

if display is used for any other purpose (f.ex.

_ incoming message or status) momentary operation

of 'X1' or 'X10' will immediately recall present
TX address.

Holding either 'X1' or 'X10' in for more than

2 secs. initiates a stepping procedure for the
adjacent display segment at a rate of 2 steps

per second,

The stepping start point is from present address
value. After stepping has commenced, releasing
and reactivating push button within a 2 se-
cond time will cause a rapid single step advance-
ment.

When a new address has been selected this will
become the new 'permanent' display contents

(see 'incoming messages').

'S' Button

This button is used to set the status message.
Momentarily pressing the 'S' button will recall
the present status and display this for a period
of 2 secs.

Holding the 'S' button in for more than 2 seconds
initiates stepping of the status content of the

15, 0 = 15 etc.

The new status contents will be displayed for

message i.e. 0 —=>

2 secs. before the display reverts to address.
In the same manner as described in 'X1' and
'X10' button the status contents may be rapidly
stepped incrementally by releasing and reacti-

vating 'S' button.

The ZVEI system permits status digit values
0\—15 (hexadecimal O-F) these will be handled
in the display as follows:

Status 'number' |00 | 01| 02| 03 f o4 | 05| 06| 07| 08| 09 101 11] 12| 13| 14] 15
Display -0|-1(-2| -3|-4]-5|-6|-7]-8|-9| -10|-11]-12|-13|-14]-15
" indication

The significance of the bar '-' being that this

is a status display.

60. 845-E1
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Call Initiation

After entry of an address the call is initiated

by pressing the 4 ' button.

This causes transmission of a single telegram
containing address and status information plus
a telegram containing own identity and status
information. Initiating a call causes the display
immediately to revert to address i.e. if status

is displayed there is no need to wait for remain-
der of the 2 sec. time slot.

Incoming Address/Status Readout

Incoming messages - calling part's identity and
status - are automatically displayed i.e. display
of present transmit address is replaced with in-
coming message.

The identity and status portions of the message
are displayed alternately for 1 second periods
as shown below:

Identity - for 1 second
Status — for 1 second

This being repeated continuously until reset.

Re-Setting Incoming Message Display

Momentary depression of the LS in/out button
cancels the incoming message display. The display
then reverts to the previous TX address/status
condition.

Number transfer

For call-back convenience incoming address infor-
mation may be converted to TX address merely
by initiating a call using the call hutton ' d i

without resetting the display.

In this case the transmitted status will normal-
ly be '00', unless otherwise selected and this
address and status will replace any previously

entered address/status information.

In connection with this facility 'traffic on air
check' - incoming carrier transmitter inhibition
still apply. In these cases an alarm will be given

if illegal conditions apply.

60.845-E1
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Address/Status Limits

Normally all address and status values will be

selectable i.e.
0 - 15
0 - 99

These will be 'rolled' forward as described

status

address

earlier i.e. using 'S' button the status values:
X —>15 / 0 = 15 / 0 —> 15 etc.
will pass through the display.

In a similar way using the 'X1' and 'X10' but-
tons the address digits will be rolled

X—=> 9 / 0 —=> 9 / 0 = 9etc.
For radios with limited requirements for-addres-
sing it will be possible to specify, on customer
order, upper and lower address limits i.e. as
an example 25 - 37, In this case the 'X1' button
will roll:

X =9 /0 > 9 / 0 => 9etc.
whilst the 'X10' button will roll:

2 —> 3 > 2 —> 3etc
thus shortening the entering sequence.

Number Allocation

The ZVEI system pre-defines individual addres-
ses as being 3-digit i.e. the telegram contains
3-digit information where, in this application,
only the last two are variable.

To avoid interference between common channel
systems a 'third' digit must be defined on cu-
stomer orders i.e. the third digit may not be

ighored.

Base Station Address
Normally address '00' will be the base station

address. If more than one base station is to

be accessed (in different areas f.ex.) the addres-
ses for these must be defined on the customer
order. These should preferably be 01, 02, 03 etc.

60.845-E1
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Transmission of Address/Identity

- Operation of the call button ' ¢ ' transmits
two telegrams containing:
Address/status + identity/status.

-  After operation of call button as above the
succeeding operations of the PTT function
can be selected - on customer order - to

activate the following:

a) Speech condition (no further telegram transmission).

b) Transmission of telegram with own identity followed
by speech condition.

c) Transmission of telegrams with: Address -

own identity, followed by speech condition.

Choice a) transfers address/status/identity infor-
mation only during call set-up and the decoder

in this case will only accept identity information
when immediately preceded by a correctly deco-

ded individual or group call.

Choice b) refreshes identity at every PTT ope-
ration. In this case the decoder accepts any
identity information (and displays it) after the
initial call set-up. Common channel users will
in this case reveal themselves if operating

"against the rules".

Choice c) refreshes both address and identity
at every PTT operation. In this case the decoder
only accepts display identity information with

correct address information preceeding it.

NB! In both case b) and c) each transmission
will contain short signalling bursts, at the begin-
ning, which will-be audible at the receiving end.

Indicators

Transmit indicator-red

Red indicator indicates activation of transmitter.

60. 845-E1 _3-

SQ -indicator-green

Squelch indicator - 'busy lamp'.

Call indicator - yellow

Yellow indicator flashes as call indicator, the
'LS' opens simultaneously, the indicator is con-
tinuously on as indication of 'LS' in, if selected
manually.

After reception of a 'cleardown' signal the indi-
cator will continue to flash as call indication even

though in this case the 'LS' is out.

, Resetting is performed by momentarily pressing

the 'LS' in/out button.

If 'LS' is open, a single push on the LS in/out
button clears the indicator and closes 'LS'.

If 'LS' is closed the first push on the LS in/out
button opens the 'LS' and the flashing indication
switches to continuous on. The second push on
the 'LS' in/out button closes 'LS' and cancels

the indication.

Acoustic Feed-Back

All button activations resulting in change of

state are confirmed by a 'beep' tone.

Status Message - Address Dependence

If a new address in entered without a new sta-
tus message the transmitted telegram will auto-
matically contain status '00'

Memory Retention/Start-Up

The only information retained at switch-off is
the last used address, the status message de-
faults is '00'.

If a power failure has occured the radio will
give an alarm. After this the radio will revert

to the lowest legal address and status '00'.

60. 845-E1
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CL5002
The personality data are programmed into the The preprogrammed device has part no.J707932G1
prom which also contains the microprocessor and care must be taken not to change the pro-
program. A special area in the prom starting gram data.
at address 1F40 (HEX) is reserved exclusively
for personality data. A prom device without program has part no.J707932P1.
A master prom or a prom preprogrammed with All programmable options, their abbreviations and
—~ the microprocessor program must be available valid data are listed below.
- either for copying the program data or for ad-
ding the personality data.
Personality
AREA 1F40,
Program
AREA
—~ , 0000H .
FUNCTION LIST
ID-Number IDN = ] 0 = Channel free or LS open
4 first digits identify the system 1 = Channel free
2 last digits identify the individual radio 2 = LS open
Legal range 000000 - 999999 Factory default value: 0
TX Admit TXA = | Automatic Call on First PTT  ACL= |
Indication of free channel
) Legal values: YES =0, NO =1
Legal values: 0, 1, 2
—~ ' Factory default value: 0

60.847-E1 -1- 60.847-E1
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BINARY SIGNALLING PROGRAMMING CL5002

| ID on Each PTT IDP =

Legal values: YES =0, NO =1

Factory default value: 0

ID Time Interval IDT =

Time interval specified in seconds.
Legal range: 0 - 255 (0 - FF HEX)
NO = 0 (definite)

Factory default: 20 sec. = 14H

ID Includes Call Address IDA =

Legal values: YES =0, NO =1

Factory default: 0

cct= |

lCarrier Control Timer

Time specified in minutes.

Legal values: 0, 1, 2, 3, 4

0 = Definite

1 =1min. data =3C
=2 min, data = 78

3 =3 min. data = B4

4 = 4 min. data =F0

I T T T

licknowledge ACK = J

Legal values: YES =0, NO =1

Factory default value: 0

Privacy PRI =

Legal values: YES =1, NO =0

Factory default: 0

60.847-E1

Storno

[ Incomming Status Readout INS =

Legal values: YES =0, NO =1

Factory default: 0

Address Tens, low limit ALO = ]
Specifies the lower limit of the address code,
see also high limit.

Legal values: 0 - 9

Factory default: 0

Address Tens, high limit AHI = |
Specifies the higher limit of the address code.
Legal values: 0 - 9

Factory default: 9

Example: ALO =3, AHI =6

The address code can then go from 30 - 69
Status Low Limit SLO =

Specifies the lower limit of the status code.
Legal range 0 - 15 (0 - FH)

Factory default: 0
| Status High Limit sHi= |
Specifies the higher limit of the status code.
Legal range 0 - 15 (0 - FH]

Factory default: 15 (FH)

60.847-E1
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Storno BINARY SIGNALLING PROGRAMMING CL5002
Group and All Call GCAT = Extra Base Station Addressing XBA = J
Legal values: YES =0, NO =1 Legal values: 0 - 9
Factory default: 0 0=NO
1 - 9 = Number of extra Base Stations.
Base Station Option BSO = Factory default: 0
Legal values: YES =0, NO =1
Test Mode TSM
Factory default: 0
Only available for factory testning.
Legal value: 0
ADDRESS LIST
PROM FUNCTION ABBREV DATA
ADDRESS
1F40 ID-Number IDN - 1. system digit
1F41 2. system digit
1F42 Example: IDN = 123456 3. system digit
1F43 System 1234 indiv. 56 4, system digit
1F44 Program F1-F2-F3- 1. Indiv. digit
F4 F5 Fé6
1F45 2. Indiv. digit
1FL46 TX Admit TXA OOH = CH free or LS open
0'IH = CH free
OZH = LS open
1F47 Automatic Call on First ACL OOH =YES
PTT FF, =NO
H
1F48 ID-on Each PTT IDP 00H =YES
FFH =NO
1F49 ID Time Interval IDT 00 = Definite
1 - 255 seconds
01H - FFH)
1F4A ID Includes Call Address| IDA OOH =YES
FFH = NO

60.847-E1

60.847-E1
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PROM FUNCTION DAT
ADDRESS ABBREV A
1F4B Carrier Control Timer CCT OOH = NO (definite)
3CH =1 min.
78H =2 min.
BLlH =3 min.
FOH = 4 min.
1F4C Acknowledge ACK 00H = YES
FFH =NO
1F4D Privacy PRI OOH =NO
FFH =YES
1F4E Incomming Status INS OOH =YES
Readout FFH =NO
1F4F Address Tens, ALO 00 - 09H
Low Limit Value specified by ALO =
1F50 Address Tens, AHI 00 - 09H
High Limit Value specified by AHI =
1F51 Status, Low Limit SLO 00 - OFH (0-15)
Value specified by SLO =
1F52 Status, High Limit SHI 00 - OFH (0-15)
Value specified by SHI =
1F53 Group and All Call GAT 00H
=YES
FFH =NO
1F54 Base Station Option BSO OOH =YES
FFH =NO
1F55 Extra Base Station XBA OOH =NO
Addressing 01H - 09H
specified by XBA
1F56 Test Mode TSM 00H = Fixed data

60.847-E1
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