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A SIREN UNIT
10

The present invention relates to a siren or alarm unit, and in particular a siren
or alarm unit which can be used with vehicle security systems.

Vehicle security systems may include sirens which are activated by the system

15 when an alarm condition occurs, such as unauthorised or forced entry to a vehicle. The
units which drive the siren are normally configured to generate a predetermined siren
signal of a set volume and duration. The frequency of activation of the siren may also

be set, and in some instances the frequency is varied during the period of activation in
accordance with a set frequency or sound pattern.
20

Rigid setting of the frequency, volume and duration is disadvantageous as
regional authorities have established different detailed specifications which place
controls of the frequency, volume and duration for use of vehicle sirens. For example,
an authority ma’i specify maximum and minimum frequencies which can be used, or

25 limits on the predominate frequency, for any vehicle siren signals generated. This
means that different siren units have to be manufactured for each region, country or state
depending on the authority's requirements. These requirements or regulations then need
to be taken into account to ensure the correct siren unit is installed in a vehicle, and
attention paid to the likely region, country or state in which the vehicle will be used.

30 This still, of course, does not overcome the problem of a vehicle owner breaching a

local authority's regulations when the vehicle's siren is activated in another region,

country or state from that which it is normally driven in.
—_—
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In accordance with the present invention there is provided a siren unit including:
control means for controlling activation of a siren sound emitting means at a

selected frequency based on a frequency control signal; and -

input means for providing said frequency control signal to said control means.

The present invention also provides an alarm unit including:
control means for controlling activation of loudspeaker means in response to an

alarm signal and a sound control signal; and

input means for providing said sound control signal and said alarm sxgnal to said
control means; Fie

said control means storing a predetermined set of sound signals, whereby said
control means selects one of said sound signals in response to said sound control signal

and, when said alanm signal is received, causes said loudspeaker means to generate
sound 'in accordance with the selected sound signal.

The present invention further provides an alarm unit including:
control means for controlling activation of loudspeaker means in response to a

data communications packet;

input means for recelvmg and providing said data communications packet to said
control means;

said control means storing a predetermined set of sound signals, whereby said
control means selects one of said sound signals in response to sound control information
contained in said data communications packet and, when said data communications
packet indicates an alarm condition, said control means causes said loudspeaker means

to generate sound in accordance with the selected sound signal.

The present invention also provides a siren unit including:

control means for controlling activation of a siren sound emitting means based
on a data communications packet; and

input means for receiving and providing said data communications packet to said
control means. K
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Figure 2 is a circuit diagram of the siren unit of Figure 1;

Figure 3 is a schematic diagram of voltage pulses used to control an audio driver
of the siren unit; '

Figure 4 is a diagram of frequency patterns for controlling the frequency of
activation of the audio driver;

Figure S is a diagram of trigger signals for the siren unit;

Figure 6 is a diagram of the format of a serial communications packet for the
siren unit;

Figure 7 is a diagram illustrating high and low bits of serial data of the
communications packet;

) Figure 8 is a block diagram of a further prcfeircd embodiment of a siren unit;

and

Figure 9 is a circuit diagram of the siren unit of Figure 8,

A siren unit 2, as shown in Figures 1 and 2, includes a central processing unit
(CPU) 4, an audio driver 6 and a siren loudspeaker 8. The siren loudspeaker 8 is
designed for emitting siren sounds in the frequency range 2500 10 3500 Hz but can also
be used to emit sounds of other audible ﬁequcncies. The CPU 4 is configured so as to
provide activation signals to the’alidio driver 6 so the driver 6 can drive the siren 8, in
response to a trigger signal received on a control input 10, The control inﬁut 10 is
connected to the CPU by a serial interface 12. The control input 10 may be connected
to a vehicle security control unit which is able to monitor the vehicle, determine when

an alarm condition occurs, and issue the appropriate trigger signal.

The siren unit 2 may be powered by a vehicle battery connected to a battery
input 13, the vehicle battery voltage then being regulated by a voltage regulator circuit

- 14 so as to provide a supply voltage -V for the CPU 4 and other parts of the unit 2.
The siren unit 2 has a backup battery 16 which is used to power the unit and provide
the supply voltage Vc in the event that supply from the vehicle battery is disconnected



ot different i

tSlbrave to be manufactured for each r
or state deamﬁ&ﬁﬁﬁm‘ﬁtaut hority's requi remmmu 0%9705 4
I _ -
| :

ements or reg eed to be taken into account to ensure
‘orrect siren uni din a vehicle, and f&L
’ y region, country or state in which the vehicle ‘
1 |, of course, does not overcone the problgem of a vghi Bl
brgaching a I ocal authority's regulatioons when the vehicle's siren is

aglivated in ano t |
ngrmal Iy driven ,bﬂém "I98 b8ckup GRUELY 6 iPEhabEAL d Bty Bikkup\Etiarfbr 118 whiich includes

a trickle charging circuit 19 and a fast charging circuit 21,

A power cut sensor circuit 20 is included which is able to detect when the power

5 supply from the vehicle battery is disconnected and thereby cause the CPU 4 to activate
the siren 8. The power cut sensor 20 is able to discriminate between slow discharge of

the supply provided on the battery input 13 and disconnection of the supply. A key
switch 22 is provided to enable the siren unit 2 to be switched on and off as desired by

the possessor of a key for the switch 22. Opening of the key sWitch 22 disables the

10 audio driver 6. This allows the battery to be disconnected during maintenance or service

of the vehicle or siren unit 2.

A backup battery monitor circuit 24 is included which is able to monitor the state

of the backup battery and report to the CPU 4. This enables the siren unit 2 to issue

15 a signal indicating the voltage which can be provided by the backup battery 16 is not
sufficient. The siren unit 2 also includes an ignition interface 26 which has a ignition
input 28 for connection to the ignition line of a vehicle. The ignition interface 26 is

able to detect when i.gnition power has been enabled in the vehicle and report to the
CPU 4. This allows the CPU 4 to selectively enable the trickle charging circuit 19 ‘or

20 the fast charging circuit 12 depending on whether ignition power is being provided to
the motor of the vehicle. '

The audio driver 6 comprises a H-bridge transistor circuit, as shown in Figure

2, which is activated by two voltage pulsc signals of opposite polarity generated by the

25 CPU 4 on respective inputs of transistors 30 and 32. The H-bridge 6 is able to drive
the inputs of the siren 8 between a high and low voltage range corresponding to the
voltage of the vehicle battery as the transistors 30 and 32 are sequentially activated in
response to the opposite pulses provided on the inputs of the transistors 30 and 32. The
volume of the signal generated by the siren 8 can therefore be controlled by varying the

30 width of the voltage pulses used to activate the audio driver 6. Figurc 3 shows a high
volume voltage pulse signal 34 which may be input on onc of the transistors 30 or 32

and a low volume voltage pulse signal 36. The signal input on the other transistor 32
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or 30 would have the same shape and synchronisation but be of the opposite polarity.
The duration or period of activation of the siren corresponds to the time period for

which the voltage pulse signals are provided to the audio driver 6.

5 The frequency of activation of the siren 8 during the selected duration may also
be controlled by varying the frequency of the voltage pulses 34, 36, i.e. by varying the
time period between successive high or low pulses in the activation signals for the driver
6. The frequency can be continuously varied in accordance with a frequency of sound
pattern which is stored in the CPU 4. The CPU 4 may store a number of sound patterns

10 which are chosen so as to meet frequency restrictions which may be imposed by
regulatory authorities for a region, state or country. Three examples of sound patterns
which may be used and stored in the CPU 4 are shown in Figure 4. The first sound
pattern 38 simply involves varying the frequency of the activation signals periodically
between a high and low frequency whereas the second and third patterns 40 and 42

. 15 involve a more gradual variation of the frequency of the activation signals to a peak

frequency. The sound patterns 30 to 42 will cause the siren 8 to generate distinctive
. siren signals.

The frequency pattern, volume and duration which the CPU 4 uses when
20 activating the audio driver 6 in response to a trigger signal is determined by either
signals received on the serial interface 12 ﬁrom the vehicle security control unit or the

state of a set of nine "dip" switches 44 conncctcd to the CPU 4. Table 1 below
specifies the instruction conveyed to the CPU 4 for each state of the switches 44.

25

30
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with the sel ectedf: NeR, afcalar m gonar Jeom Tp Tl )
wher eby an al arm ¢ aid &% 5 chromini THREER Jput
packet is not recgi Off Serial Interface
5 2 Active High Trigger/Active On Active High Trigger
Low Trigger Oft Active Low Trigger
, 3 Power Cut Detect On Power Cut Detect Enable
; | Enable/Disable " Off | Power Cut Detect Disable
4 &5 Alarm Duration bit4 | bitsS "
Off | Off | 1 Minute Alarm Duration -
Off | On | 2 Minute Alarm Duration |
On | Off | 3 Minute Alarm Duration
On | On | 4 Minute Alarm Duration
6 &7 Alarm Volume bit6 | bit7
Off | Off 105dBA/1m
Off | On 110dBA/1m
On | Off 115dBA/1lm
On | On 120dBA/1m
8&9 -Sound Type bit8 | bit9
Off | Off Sound Pattern 1
Off | On Sound Pattern 2
On | Off Sound Pattern 3
'On On Sound Pattern 4

10

. The state of the first switch indicates whether the siren unit 2 will be triggered
by the contents of a control data packet received by the serjal interface 12 or a trigger
signal 50 or 52 on the control input 10, as shown in Figure 5. If serial interface control
is disabled by switching off switch 1 then switch 2 will indicate whether the CPU 4

15  needs to look for a high trigger signal 50 to activate the siren 8 or a low trigger signal
52 to activate the siren 8. The ability to trigger the siren 8 on the basis of a control
packet reccived by the serial interface 12 or high or low trigger signals 50 or 52 is

" provided to ensure the siren qnit 2 is compatible with different types of triggering used

by vehicle sccurity control units. A vehicle security control unit developed by the
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serial interface 12.

The siren unit 2 is configured so that if the control input 10 is disconnected or
cut, whilst the unit 2 is enabled, the unit 2 will trigger the siren 8. If serial interface
control is disabled, the interface 12 will be pulled high or low, corresponding to the
level of the trigger signal 50 or 52, when the control input 10 is disconnected so as to
trigger the siren 8. This introduces a further level of security to the unit 2 which can
only be defeated if the contrel input 10 is disconnected and simultaneously maintained
low or high so as to prevent the interface 12 detecting a voltage difference and passing
a trigger signal to the CPU 4. If serial interface control is enabled, the security of the
siren unit 2 is enhanced even further. To prevent the siren 8 from triggering, the CPU
4 must continuously or regularly rcccéve a control packet from the vehicle security
control unit which prevents the siren 8 from being activated. Whilst a thief may be able
to provide the correct voltage level to the interface 12 when disconnecting the input 10,
and it is highly unlikely that a thief would be able to provide the cormect serial code of

the control packet, which as described below, may comprise 24 bfts, to prevent the siren

8 being activated on disconnection.

When the trigger input looks to the high or low trigger signals 50 or 52, the
duration, volume and sound pattern used by the CPU 4 is determined by the state of the
fourth to ninth switches 4% as specified in Table 1. The siren 8 will remain activated

during the period of the high or low trigger signal 50 or 52 unless the chosen alarm
duration expires first.

Switching the first switch of the dip switches 44 to "off" enables the CPU 4 and
the siren unit 2 to be controlled by 24 bit serial control packets 54, as shown in Figure
6. The packet format 54 is used by the CPU 4 to receive instructions from a vehicle
security control unit on the control input 10 and also to send information to the vehicle
security control unit. The CPU 4 receives a control packet 54 from the vehicle security
control unit every one second and if a valid control packet 54 is not received the CPU

4 activates the siren 8, The information represented by each bit of the serial data packet
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TABLE 2
F_Eit No. ___Esscn'ption Bit Status Configuration Jl
5 0.3 Address Ficld 0001 Siren Address |
4.7 Spare : - -
8 Spare - -
it o9 Power Cut Detect 1 Power Cut Detect
Enable/Disable ‘Enable
0 Power Cut Detect
Disable
10, 11 Alarm Duration bitl0 | bitll
0 0 1 Minute Alarm
Duration
J 0 1 2 Minute Alarm
Duration
1 0 3 Minute Alarm
Duration
1 1 4 Minute Alarm
_ Duration
10 } 12,13 Alarm Volume bitl2 | bitl3
0 0 105dBA/1m
0 1 110dBA/1m
1 0 115dBA/1m
1 1 120dBA/1m
14, 15 Sound Type bitl4 | bitls
' 0 0 Sound Pattern 1
0 1 Sound Pattern 2
1 0 Sound Pattern 3
1 1 Sound Pattern 4 r
16 Trigger Alarm/Shut Off 1 Trigger Alarm
Alarm 0 Shut Off Alarm
17 Reset Alarm 1 Reset Alarm Timer
Timer/Continue Timer 0 Continue Alarm
Timer
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*Note 2: Date transmitted by the siren.

s a diagr o_ tr g Si gnal s for the siren unit; Figure -
Bdi agram of th SE %Plas@rr al communi cati ons or_the
unit; Fi{g ¥ agram il lustrating hi qﬁlﬁagﬁﬁﬁmwﬁbl t@»\rof
data of the cdi dgibacket ; Figurei8 is PW%B
ram of a further preferred odr rrent of & siren uni - '
re 9is acir unit of Eigure 8 A
Men unit 2, as FiBpokugs Batteay $tadys i ngl udesla cen raIB@kop&gtﬂg
it (CPU) 4, an iver 6 mducst5| ren | pudspeaker 8] The Renaest
oudspeaker 8 is | for emtting siren founads,rm g fTe ange
2500 to 3500 Hz il so 0 NoReghest
18 Backup Battery Status 1 Backup Battery Flat
"Note 2 0 Backup Battery OK
5 19 Backup Charging Status 1 Fast Charging Backup
: 0 Trickle Charging
P Backup
é 20 Siren Status 1 Alarm Sounding
; ; 0 Siren Quiet
21 Vehicle Battery Connection g1 Battery Connected
Status 0 Battery Disconnected
22 Ignition Status 1 Ignition On
0 Ignition Off
23 Key Switch Status 1 Key Switch On
: 0 Key Switch Off
i 10 .
! *Note 1: Data received by the siren.

Bits 10 to 15 are used for alarm duration, volume and sound pattern selection,

15. as discussed previously. This allows the vehicle security control unit to select between
four siren frequency or sound patterns, four volumes and four siren durations as desired.

Of course, further options can be simply provided by increasing the number of bits
available for siren configysation and storage capacity of the CPU 4, if necessary. The
ultimate selection made by the vehicle security control unit can be based on a number

20 of factors. The vehicle security control unit when installed may include a vehicle type,
code or country code which indicates where the vehicle is most likely to be driven and

the control unit can then make a siren configuration selection on the basis of that code.
Alternatively, the vehicle may include a positioning system, such as a Global Positioning
System (GPS), and on the basis of information provided by the positioning system, the

25 vehicle security control unit can instruct the siren unit 2 to select a siren frequency,

duration and volume which is thc most suitable for the vehicle's current position.

—— e e

Vehicle instrument clusters also tcnd to include a vehicle type or country code and this

code can be provided to the vehicle's security control unit as a basis for determining the
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than the siren unit 2 on a single serial data bus. The data is preferably transferred at
500 baud which gives the packets 54 a period of 48 ms. The length of each bit is
therefore 2 ms and pulse width modulation is used to encode each bit such that the duty

cycle determines whether the bit is a low bit 56 or a high bit 58, as shown in Figure 7.

The CPU's 4 response to detection of power disconnection by the power cut

sensor 20 can be enabled or disabled, as shown in Tables 1 and 2. The response may

. be disabled to allow the vehicle battery to be disconnected during servicing or
maintenance of a vehicle. When enabled, if disconnection of power supply from the

15 battery input 13 is detected by the sensor 20 and the siren 8 is currently silent, the CPU
4 will then generate the appropriate activation signals selected on the basis of the current
siren configuration so as to cause the audio driver 6 to sound the siren 8. Power is
supplicd to the CPU 4 and the other components by the backup baitery 16, which may

be a 7.2 volt nickel cadmium battery. The backup battery 16 will also continue to

20 provide power when supply to the battery input 13 is disconnected and the siren 8 is
currently activated so as to ensure the siren continues to operate at the configured

volume, frequency and duration.

False triggering of the siren 8 by the power cut sensor 20 by flat vehicle batteries

25 is prevented by monitoring the rate of decrease in the supply voltage on the input 13.
The power cut sensor 20 provides a trigger signal for the CPU 4 if the voltage on the
battery input 13 decreases from 8 to 6 volts in less than one second. If voltage supply
decreases from 8 to 6 volts in greater than one second, i.c. as would be the case for
slow battery discharge, the power scnsor 20 does not provide a trigger signal for the

30 CPU 4. This enables the power cut sensor 20 to discriminate between slow battery

" discharge and unauthorised disconnection of the battery.
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The trickle charge circuit 19 provides a trickle charge cument to the backup
battery 16 so as to charge the backup battery 16 without discharging the vehicle battery.
The trickle charge current does not overcharge the backup battery 16 and is safe for use
for indefinite charging periods. A faster charging current is provided by the fast charge
circuit 21 when the CPU 4 receives a signal from the ignition interface 26 indicating
that the ignition input 28 is high. The fast charging circuit 21 is disabled, to prevent
overcharging, when the backup battery monitor circuit 24 detects that the backup battery

voltage is greater than 9 volts. Nickel cadmium batteries are not suitable for charging

ml ||H Il THIS SHEET HAS BEEN
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at very high and very low temperatures, and therefore a temperature sensor may be
included in the siren unit 2 which would cause the fast charging circuit 21 to be
disabled when the sensor temperature is too high or too low. Battery life can thereby

be prolonged, particularly in regions which regularly experience very high or very low
temperatures.

The backup battery monitor circuit 24 is able to detect when the backup battery

is flat, i.e. at a voltage less than 6 volts. The vehicle security control unit can also

~ request, using bit 18 of the communications packet 54, a report on the backup battery

status, and the CPU 4 then performs a flat battery test using the backup battery monitor
24. A load is applied to the backup battery 16 for 1 s while the battery voltage is
checked using the monitor circuit 24. If the backup voltage exceeds 6 volts then the
CPU 4 reports, using bit 18, that the backup battery is satisfactory, otherwise the CPU
reports that it is flat. On receiving 1H& flat backup battery status, the vehicle security
control unit may generate a warning signal to the vehicle driver, for example, by causing
an LED on the instrument panel of the vehicle to flash. The CPU 4 is also able to
report, using the serial interface 12, other status information on the state of its

components and inputs using bits 19 to 23 as shown in Table 2.

An altcrnative siren unit 100, as shown in Figure 8, is cssentially the same as the
siren unit 2 described previously but includes additional features and omits other

features of the siren unit 2 as discussed below.

The key switch 22 is effectively replaced by a backup battery enable circuit 102
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; enabled when the siren unit 100 receives power from the vehicle battery on the line 13.
In response to instructions, received via the control input 10, that the siren unit 100 is
5 to be disabled, such as for maintenance, the CPU 4 issues a signal to disable the battery

backup enable circuit 102 so that the backup battery 16 can not act to power the unit

100. This allows the unit 100 to be serviced or maintained without the siren 8 sounding
on disconnection of the power supply to the battery input 13. If serial interface control
is enahled, one of the bits in the control packet can be used to'instruct the CPU 4 to
10 disable the battery backup enable 102, If serial interface control is disabled, the vehicle
security control unit could pass a coded series of high and low voltage signals on the
control input 10 to the CPU 4. For example, a user may enter a four digit code which
is acknowledged by the vehicle security control unit by moving an ignition key into and

out of the ignition position on an ignition lock of a vehicle in a predetermined sequence.

15
If serial interface control is enabled, the siren unit 100 may also omit the ignition
interface 26 as the vehicle's security control unit can be used to monitor the state of the
ignition line 28 and report using the control packet to the CPU 4.
20 The siren unit 100 further includes a hom interface circuit 104 connected to the

CPU and which receives activation signals on a hom switch input line 106 from the
hom switch of a vehicle. With the hom interface 104 and the hom switch input 106
connected, a vehicle including the siren unit 100 does not require a horn. On depressing
the hom switch, an activation signal is provided on the input 106 to the interface 104
25 which instructs the CPU 4 to access an appropriate sound pattern for a vehicle hom.
The sound pattern is used by the CPU 4 to control the audio driver 6 so as to cause the
siren loudspeaker 8 to emit the sound of a vehicle hom, which is normally at a
frequency of about 450 Hz. Inclusion of the hom interface 104 and the input 106, with
the control software of the CPU 4 altered accordingly, allows a manufacturer to save on
30" the cost of a vehicle horn and relay. The siren unit 100 will sound the horn sound in
response to activation of the hom switch, regardless of the state of the remaining

components and alarm features of the siren unit 100, provided the vehicle battery power
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4. This allows t to selectively enable the trickle chargtmg—TrTTUuiT
19 or the fast charging circuit 12 depending on whether ignition power is

being provided to the nptor of the vehicle. . The audi oogArql ver %I
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able to drives the regulator from voltage transients and peaks on the battery input 13. The unit 100
also includes a non-volatile semiconductor memory 112 which may be used instead of
the "dip" switches 44 to include bits of data which can provide the same instructions to
the CPU 4 as the state of the switches, in accordance with the control allocations set out
in Table 1.
10

The backup battery 16 is connected to two junction points 120, as shown in
Figure 9, with the backup battery enable circuit 102 including three transistors and
respective bias resistors configured to disable the supply of input power to the voltage
regulator 14 on receipt of instructions from the CPU 4. The trickle charge circuit 122
15  is located between the junction points 120 and the battery input 13. The fast charging
circuit 124 includes a transistor and resistor arrangement shown next to the backup
battery monitor circuit 24 and the hom interface circuit 104 in Figure 9. The voltage
regulator 14 and the memory 112 are standard products, such as that produced by S.G.S.
Thompsons with produl:t numbers L49490N and ST93CO6CM3, respectively. The CPU
20 4 is a standard microprocéssor, such as the Motorola MC68HCOS5P6 microprocessor,
which obtains its clocking signals from a resonator 126. The circuit diagram includes
a temperature sensor circuit 128 which adjusts the level of the monitored supply voltage
Vc that is passed to the CPU 4. The monitored voltage tevél is adjusted to prevent the
CPU 4 from instructing the fast charging circuit 124 to be activated when the sensor

25 temperature is very high or very low, for example above 65°C and below 0°C.

~ The siren unit 2 is particularly advantageous as it can be connected to a number

of vehicle security control units and can be simply configured using the dip switches 44

or serial interface 12 so as to emit a siren signal of a selected frequency, duration and

30 volume. The siren unit 2 also provides a facility for complete configuration control by
" a connected vehicle sccurity control unit to which the status of the siren unit 2 can be

reported as requested. The siren configuration can be based on country or car codes
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of the siren 8 between a high and | ow volta

gondi ng to the voltage of the vehicle battery asﬁ@ﬁfgr(?s/sta)r& 73(5 4
. are sequentially activated in response to the opposite pul ses

/ ded on the inputs of the transistors 30 and 32. The volune of the

f#inal generated by the siren 8 can therefore be contr Tid $HEEVaHAS BBEN
ydth of the voltage pul ses used to activate-tige audi o driver E@LAd'_E'Dgure
shows a high volunme vol tage pul se signal 34 which may b

the transistors 3thchideddnané »thc%dé@h?@or%ﬁﬂlttﬁﬂteoplﬂr&ﬁdc% w3 b?%thc-l:h&cctromc

signal input on the other transistor
components of the vehicle. Also if the vehicle includes a positioning system, then siren

=
D

W

configuration can be sclected based on vehicle position thereby allowing continual
compliance with siren regulations set by local authorities. The siren unit is also able to

5 detect unauthorised disconnection and discriminate between power disconnection and

slow power supply deterioration.
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1. A siren unit including:

control means for controlling activation of a siren sound emitting means at a

5 selected frequency based on a frequency control signal; and

PRV

input means for providing said frequency control signal to said control means.

LU WETE -G

2. A siren unit as claimed in claim 1, wherein said control means stores a
predetermined set of frequency patterns and selects one of said patterns on the basis of

10 said frequency control signal, the selected pattern thereby selecting said frequency of
activation of said siren sound emitting means.

3. A siren unit as claimed in claim 2, wherein said selected frequency is varied over

time by varying the frequency of the activation signal for said siren sound emitting
15 means according to said selected pattern.

. 4, A siren unit as claimed in claim 1, wherein said input means further provides a
volume control signal and a duration control signal, and said control means controls
activation of said siren sound emitting means at a selected volume for a selected

20 duration based on said volume and duration control signals.
S. A siren unit as claimed in claim 1, including power scnsc;{fncans which detects
disconnection of a power supply to said unit and discriminates between said

disconnection and gradual deterioration of said power supply.

- * cautmaey .

25
6. A siren unit as claimed in claim S, including battery means for supplying power
to said unit on disconnection of said power supply, said power sensor means causing
said control means to activate said siren sound cmitting device on detecting said
_ disconnection.
30
7. A siren unit as claimed in claim 6, including battery charging means for charging

said battery means with a trickle current when an ignition power line is in onc state and



O

requency can;jptust@iiis gy varied in accordan?%m' \ f 7 eyu@n 4
d pattern whi HWIIF]WF“QHEM‘ ‘he CPU 4. The CPU myﬁL?g&elggngnzg?
und patterns whi€h are chosen s0 as to neet frequency restrictions

.ch may be inposed by regulatory authorities for a region, state or
country. Three exanples of sound patterns which may be uspgisagrrst

he CPU 4 are shown in Figure 4. The first soygd pattern 38 si EPE&?%@B#@%
varying the frequency of the activatign signals periodi dadly g _ ) a_ hi gh
and | ow frequencyhtiean bh&rfﬁfeeﬂsdwﬁﬂq refatively Fadt hafing Curfent when issidgiigion
nore gradual variationm of the Trequency of the“activation signals to a peak
frequency. The sqomer fiat issinnmo8er stete42 wi || cause the sirén 8 to generate

distinctive siren signals. The frequency pattern, volunme and
duration which the CPU 4 uses when
8. A siren unit as claimed in claim 6, wherein said control means is adapted to

5 perform a diagnostic test on at Ieast onec part of said unit and issue a reporting signal

to report the results of said test.

;- 9. A siren unit as claimed in claim 8, including monitoring means for performing
said diagnostic test on said battery means and causing said reporting signal to indicate
10 the power of said battery means is below a predetermined level when said results of said

test determine said power is below said predetermined level.

10. A siren unit as claimed in claim 9, wherein said control means conducts said
tests in response to receiving a diagnostic test request signal.

15
11. A siren unit as claimed in claim 1, wherein said siren sound emitting means is

_ activated in response to a trigger signal being received by said input means.

12. A siren unit as claimed in claim 11, whercin said trigger signal is a plurality of
20 predetermined data bits.

13. A siren unit as claimed in claim 11, wherein, in use, at least one command signal
is provided to said input means and said trigger signal is any signal reccived by said
input means in the absence of said at least one command signal.

25
14. A siren unit as claimed in claim 1, wherein said input means is connected to a

vehicle security unit and said power supply comprises a vehicle battery.

15.  Asiren unit as claimed in any one of the preceding claims, wherein said control

30 means includes a microprocessor ad an audio driver and said input means includes a

data interface.
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16. A siren unit as claimed in any one of claims 1 to 11, 13 and 14, wherein said

] acran 4 /00704
Fii ng the audio driver 6 in re mmmlﬂmﬂ“mmmer s?&%?“ %lh(!t eQnQne(? -

at e of*

control means includes a microprocessor and an audio driver and said input means
includes a trigger input and a set of configuration switches.

17. A siren unit as claimed in any one of claims 1 to 11, 13 and 14, wherein said
control means includes a microprocessor and an audio driver and said input means

includes a trigger input and memory means storing configuration data.

18. A siren unit as claimed in claim 4, wherein said siren sound emitting means is
activated in response to a trigger signal being received by said input means, and said
siren sound emitting means ceases to be activated on expiry of said selected duration

or upon the absence of said trigger signal at said input means, whichever occurs first.

19. A siren unit as claimed in claim 1, wherein said input means is connected to a
vehicle security unit which provides said frequency control signal on the basis of

positional information concerning a vehicle in which the units are installed.

20. A siren unit ds claimed in claim 1, wherein said input means is connected to a
vehicle security unit which provides said frequency control signal on the basis of

regional information associated with a vehicle in which the units are installed.

21. A siren unit as claimed in claim 1, wherein said input means incliides hom
means for providing said frequency control signal to said control means so as to cause
said control means to activate said siren sound emitting means at a selected frequency

which corresponds to the frequency of a vehicle hom.

22. A siren unit as claimed in claim 6, including disabling means for preventing
activation of said siren sound emitting device on said disconnection of said power

supply.

23.  An alarm unit including:

control means for controlling activation of loudspeaker means in response to an
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alarm signal¥and a sound Eomten! sigual; Badect Di sabl e

input means for providing said sound control signal and said alarm signal to said
control means;

said control means storing a predetermined set of sound signals, whereby said
control means selects one of said sound signals in response to said sound control signal
and, when said alarm signal is received, causes said loudspeaker means to generate

sound in accordance with the selected sound signal.

24.  Analarm unit as claimed in claim 11, wherein said input means fiffther provides

a volume control signal and a duration control signal, and said control means controls

activation of said loudspeaker means at a selected volume for a selected duration based

on said volume and duration control signals.
25. "An alarm unit including:
control means for controlling activation of loudspeaker means in response to a

data communications packet;

input means for receiving and providing said data communications packet to said
control means; )

said control means storing a predetermined set of sound signals, whereby said
control means selects one of said sound signals in response to sound control information
contained in said data communications packet and, when said data communications
packet indicates an alarm condition, said control means causes said. loudspeaker means
to generate sound in accordance with the selected sound signal.
26.  An alarm unit as claimed in claim 25, wherein said data communications packet

indicates said alarm condition when said data communications packet is not received by

said input means.

27. A siren unit including:

control means for controlling activation of a siren sound emitting means based
on a data communications packet; and

input means for receiving and providing said data communications packet to said
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Sound Pattern 4 The state of the first switch ~
¥les whether the siren unit 2 will be triggered by the contents of a
| data packet received by the serial interface 12 or a trigger‘

N

50 or 52 on the control input 10, as sRpwn in Fi gur k
¥ face control is disabled by sw tching '(')E switch 1t ﬁ“gvéﬂ@ﬁ*
fcate whether the CPU 4 needs to [ook for a high trigg Si

Fi vate the siren 8 or a low trigger signal 52 to activate e S|ren 8.

e ability to trigger the siren 8 on the basis of a control packet

gceived by the serial interface 12 or high or low trigger signals 50 or 52
S provided to ensure the siren unit 2 is conpatible with different types

of triggering used by vehicle security control units. A vehicle security _
control unit devel oped by the This Sheet Has Been Replaced
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ABSTRACT:

A siren unit including control means for controlling 'activatiOp of a siren
loudspeaker (8) at a selected frequency based on a frequency control signal, and input

5 ~ ‘means for providing the frequency control signal to the control means. The input means
P further provides a volume control signal and a duration control signal. The siren
- loudspeaker (8) is activated in response to a trigger signal received by the input means
which may be a plurality of predetermined data bits. The siren loudspeaker (8) can be

activated on the basis of a data communications packet received and provided by the

10 input means. The siren loudspeaker (8) is also activated when the data communications
packet is not received.
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A SIREN UNIT

The present invention relates to a siren or alarm unit, and in particular a siren

or alarm unit which can be used with vehicle security systems.

Vehicle security systems may include sirens which are activated by the system
when an alarm condition occurs, such as unéuthoﬁsed or forced entry to a vehicle, The
units which drive the siren are nommally configured to generate a predetermined siren
signal of a set volume and duration. The frequency of activation of the siren may also
be set, and in some instances the frequency is varied during the period of activation in

accordance with a set frequency or sound pattern.

Rigid setting of the frequency, volume and duration is disadvantageous as
regional authoritics have established different detailed specifications which place
controls of the frequency, volume and duration for use of vehicle sirens. For example,
an auhthority may specify maximum and minimum frequencies which can be used, or
limits on the predominate frequency, for any vehicle siren signals generated. This
means that different siren units have to be manufactured for each region, country or state
depending on the authority's requirements. These requirements or regulations then need
to be taken into account to ensure the correct siren unit is installed in a vehicle, and
attention paid to the likely region, country or state in which the vehicle will be used.

_ This still, of course, does not overcome the problem of a vehicle owner breaching a
local authority's regulations when the vehicle's siren is activated in another region,

country or State from that which it is normally driven in.
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selected frequency based on a frequency control signal; and -

input means for providing said frequency control signal to said control means.

The present invention also provides an alarm unit including:

control means for controlling activation of loudspeaker means in response to an
alarm signal and a sound control signal; and

input means for providing said sound control signal and said alarm signal to said
control means; '

said control means storing a predetermined set of sound signals, whereby said
control means selects one of said sound signals in response to said sound control signal
and, when said alamm signal is received, causes said loudspeaker means to generate

sound in accordance with the selected sound signal.

The present invention further provides an alarm unit including:

control means for controlling activation of loudspeaker means in response to a
data communications packet;

input means for receiving and providing said data communications packet to said
control means;

said control means storing a predetermined set of sound signals, whereby said
control means selects one of said sound signals in response to sound control information
contained in said data communications packet and, when said data communications
packet indicates an alarm condition, said control means causes said loudspeaker means

to generate sound in accordance with the selected sound signal.

The present invention also provides a siren unit including:
control means for controlling activation of a siren sound emitting means based
on a data communications packet; and

input means for receiving and providing said data communications packet to said

control means.
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i ncreasing the nunber of bits available for siren co f g t
capacity of the CPU 4, if necessary. The ultinmate selje tm%@gy
vehicle security control unit can be baged on a nunbgr jof faciors
vehicle security control unit when installed may incljude a vehicle ty
code or country ,c Leh i.ndi o t he ve

driven and the é&‘oé)r ? @g}g@hﬁg‘f&@gﬂt Hg Pfﬁ&‘r?é“’é(%‘?%ﬁ“@amfrgmamm Bewerti o
on the basbs cedmplbanlys 0. reRrdrRE MG tHcVRc¥mpiding @i nclude a
positioning system such as a d obal P05| |rgﬁ|] ng Sysgtgbgﬁ%/r@ ), and on the
basis of infor r’rﬂE‘-‘e’mlM é\bﬁ%dﬂlwamhﬁ apprsferiied mimbgdimyat 6 sirBe uighi cl e
security contro? gdﬁgn |n t,ruct tp si.ren unlt 2 to select a siren

frequency, duratf \%F‘H 1AGATL A fhe 558 Wil Righredbl e for the vehicle's

current positi Ofjeu¥eiscd @hbmsid & end t I ncl ude, a
vehicle type or é:%lunt ry code andagaﬁsﬁcdgg c@nﬁgg&ﬁdﬁt&fp Rt angugiedriveni cl e' s

security ceoftheosirenninit; as a basis for determning the

Figure 4 is a diagram of frequency patterns for controlling the frequency of
activation of the audio driver; '

Figure 5 is a diagram of trigger signals for the siren unit;

Figure 6 is a diagram of the format of a serial communijcations packet for the

siren unit;

Figure 7 is a diagram illustrating high and low bits of serial data of the
communications packet;

Figure 8 is a block diagram of a further prcfcfrcd embodiment of a siren unit:
and

Figure 9 is a circuit diagram of the siren unit of Figure §,

A siren unit 2, as shown in Figures 1 and 2, includes 2 cetra} processing unit
(CPU) 4, an audio dnver 6 and a siren loudspeaker 8. The siren loudspeaker 8 is
designed for emitting siren sounds in the frequency range 2500 to 3500 Hz but can also
be used to emit sounds of other audible frequencies. The CPU 4 ig configured so as to
provide activatici*signals to the audio driver 6 so the driver 6 can drive the 81rcn 8, in
response to a trigger signal received on a control input 10, The control mput 10 is
connected to the CPU by a serial interface 12. The controf nput 10 may be connected
to a vehicle security control unit which is able to monitor the vehicle,

determine when
an alarm condition occurs, and issue the appropriate trigger signal,

The siren unit 2 may be powered by a vehicle battery connected to a battery

input 13, the vehicle battery voltage then being regulated by 3 voltage regulator circuit

" - 14 s0 as to provide a supply voltage.V . for the CPU 4 and other parts of the unit 2.
The siren unit 2 has a backup battery 16 which is uscd to power the upit and provide
the supply voltage Vi in the event that supply from the vehicle battery is disconnected
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or cut, The backup battery 16 is charged by a battery backup charger 18 which includes
a trickle charging circuit 19 and a fast charging circuit 21.

A power cut scnsor circuit 20 is included which is able to detect when the power
supply from the vehicle battery is disconnected and thereby cause the CPU 4 to activate
the siren 8. The power cut sensor 20 is able to discriminate between slow discharge of
the supply provided on the battery input 13 and disconncction of the supply. A key
switch 22 is provided to enable the siren unit 2 to be switched on and off as desired by
the possessor of a key for the switch 22. Opening of the key sWitch 22 disables the

audio driver 6. This allows the battery to be disconnected during maintenance or service

of the vehicle or siren unit 2.

A backup battery monitor circuit 24 is included which is able to monitor the state
of the backup battery and report to the CPU 4. This enables the siren umit 2 to issue
a signal indicating the voltage which can be provided by the backup battery 16 is not
sufficient. The siren unit 2 also includes an ignition interface 26 which has a ignition
input 28 for connection to the ignition line of a vehicle. The ignition interface 26 is
able to detect when i.gnition power has been enabled in the vehicle and report to the
CPU 4. This allows the CPU 4 to selectively enable the trickle charging circuit 19 or

the fast charging circuit 12 depending on whether ignition power is being provided to
the motor of the vehicle.

The audio driver 6 comprises a2 H-bridge transistor circuit, as shown in Figure

2, which is activated by two voltage pulse signals of opposite polarity generated by the
CPU 4 on respective inputs of transistors 30 and 32. The H-bridge 6 is able to drive
the inputs of the siren 8 between a high and low voltage range comresponding to the
voltage of the vehicle battery as the transistors 30 and 32 are sequentially activated in
response o the opposite pulses provided on the inputs of the transistors 30 and 32. The
volume of the signal gencrated by the siren 8 can therefore be controlled by varying the
width of the voltage pulses used to bctivate the audio driver 6. Figurc 3 shows a high
volume voltage pulse signal 34 which may be input on onc of the transistors 30 or 32

and a low volume voltage pulse signal 36. The signal input on the other transistor 32



The siren configuration data can be updated each tinme the vehicle security
control unit communicates with the siren unit 2 via the serial interface
12. An address field of 4 bits is provided so the vehicle security control
unit can address devices other than the siren unit 2 on a single serial
data bus. The data is preferably transferred at 500 baud which gives the
packets 54 a period of 48 ns. The lengthsaf each bit is therefore 2 ns and
pul se width nodulation is used to encode each bit such that the duty cycle

Frour e 7. 000 Wb Rgth saiy Tl ynpollep o b bede o pneile 208 1 o1

by the powerThHeudurskdtsor paibdcehadiivatiomiof ek Sirertceradibestis @sths himvenpértodTfopl es 1
and 2. The response may be disabled to allow the vehicle battery to be
di sconnect ed~kigh ithpgvtg@g«;/p@lphgxgggls are provided to the audio driver 6.

The frequency of activation of the siren 8 during the sclected duration may also
be controlled by varying the frequency of the voltage pulses 34, 36, i.e. by varying the
time period between successive high or low pulses in the activation signals for the driver
6. The frequency can be continuously varied in accordance with a frequency of sound
pattern which is stored in the CPU 4. The CPU 4 may store a number of sound patterns
which are chosen so as to meet frequency restrictions which may be imposed by
regulatory authorities for a region, state or country. Three examples of sound patterns
which may be used and stored in the CPU 4 are shown in Figure 4. The first sound
pattern 38 simply involves varying the frequency of the activation signals periodically
between a high and low frequency whereas the second and third patterns 40 and 42
involve a more gradual variation of the frequency of the activation signals to a peak
frequency. The sound patterns 30 to 42 will cause the siren 8 to generate distinctive

. siren signals.

The frequency pattern, volume and duration which the CPU 4 uses when
activating the audio driver 6 in response to a trigger signal is determined by either
signals received on the serial interface 12 from the vehicle security control unit or the
state of a set of minc "dip" switches 44 connected to the CPU 4. Table 1 below .

specifies the instruction conveyed to the CPU 4 for each state of the switches 44.
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mai nt enance of a vehicle. Wen enabl ed,
fromthe battery input 13 is detected by t he sensor
currently silent, the CPU 4 will

20
t hen generate the app

signals selected on the basis of the current siren confi

cause the audio driver 6 to sound the sit&m 8. Power i

i f di sconnect i ompef AGERNT Stt&iﬁl

4 and the other _conponents by the backup battery 16, which may be a 7. 2

vol t nickel &adkEim battery The backup battery 16 wil ....a,L.s-g--e-eﬁ-t-Hwe"t"c
provi de pPOWefmmidiemetre =P Loput 123 0 s disco aickeih e
siren 8 is clr3witth act | vﬁcschrsmnas to enSLgvﬁtdhhe Siren Omhgunauers to
operate at the menfilgured vol unme, frequency gmgsdurfation. g Fal s:i
triggering or-t-hue—e#a-en—e—by-r-t-re—gm frmefeeEpmep
batteries is|prebented bRrigeshipskPezalt he |r at eOof delcr easdTigget FPUSuppl '
vol tage on tfpe input] 13. Interface Off Sedal Interface
2 Active High Trigger/Active On Active High Trigger
Low Trigger Off Active Low Trigger
3 Power Cut Detect On Power Cut Detect Enable
Enable/Disable Off | Power Cut Detect Disable
4&5 Alarm Duration bit4 | bits
Off | Off | 1 Minute Alarm Duration
Off { On | 2 Minute Alarm Duration
On | Off | 3 Minute Alarm Duration
On | On | 4 Minute Alarm Duration
6 &7 Alarm Volume bit6 | bit7
Off | Off 105dBA/1m
Off { On 110dBA/1m
On | Off 115dBA/1m
On | On 120dBA/lm
8&9 -Sound Type bit8 | bit9
Off | Off Sound Pattern 1
Off | On Sound Pattern 2
On | Off Sound Pattern 3
'‘On On Sound Pattern 4

. The state of the first switch indicates whether the siren unit 2 will be triggered

by the contents of a control data packet received by the serial interface 12 or a trigger

signal 50 or 52 on the control input 10, as shown in Figure 5. If serial interface control
is disabled by switching off switch 1 then switch 2 will indicate whether the CPU 4
needs to look for a high trigger signal 50 to activatc the siren 8 or a low trigger signal
52 to activate the siren 8. The ability to trigger the siren 8 on the basis of a control
packet reccived by the seral interface 12 or high or low trigger signals S0 or 52 is

" provided to ensurc the siren unit 2 is compatible with different types of triggering used

by vehicle sccurity control units.

A vehicle sccurity control unit developed by the



The power cut sensor 20 provides a trigger signal for tHe %Q{MENHMET
vol tage on the battery input 13 decreases from8 to 6 v It° }

-tess—ttra
one second. If voltage supply decreases from8 to 6 volts

& h&n
one second, i.e. as would be the case for slow battery 'schg%gébt‘h%ép 11
sensor 20 does not provide a trigger signal for the CPU '

power cut sensor 20 to discrimnate bet n sl ow battery} di scharge and
unaut hori sed di sconnection of the battery

applicant is able to gencrate appropnatc control packets to trigger the siren 8 by the

serial interface 12.

The siren unit 2 is configured so that if the control input 10 is disconnected or
cut, whilst the unit 2 is cnabled, the unit 2 will triggcr'thc siren 8, If serial interface
control is disabled, the interface 12 will be pulled high or low, corresponding to the
level of the trigger signal 50 or 52, when the control input 10 is disconnected so as to
trigger the siren 8. This introduces a further level of security to the unit 2 which can
only be defeated if the contrel input 10 is disconnected and simultaneously maintained
low or high so as to prevent the interface 12 detecting a voltage difference and passing
a trigger signal to the CPU 4. If serial interface control is enabled, the security of the
siren unit 2 is enhanced even further. To prevent the siren 8 from triggering, the CPU
4 must continuously or regularly rect;ivc a control packet from the vehicle security
control unit which prevents the siren 8 from being activated. Whilst a thicf may be able
to provide the correct voltage level to the interface 12 when disconnecting the input 10,
and it is highly unlikely that a thief would be able to provide the correct serial code of

the control packet, which as described below, may comprise 24 bits, to prevent the siren

8 being activated on disconnection.

When the trigger input looks to the high or low trigger signals 50 or 52, the
duration, volume and sound pattern used by the CPU 4 is determined by the state of the
fourth to ninth switches 44 as specified in Table 1. The siren 8 will remain activated

during the period of the high or low trigger signal 50 or 52 unless the chosen glarm
duration expires first.

Switching the first switch of the dip switches 44 to "off" enables the CPU 4 and
the siren unit 2 to be controlled by 24 bit seral control packets 54, as shown in Figure
6. The packet format 54 is used by the CPU 4 to receive instructions from a vehicle
sccurity control unit on the control input 10 and also to send information to the vehicle

security control unit, The CPU 4 receives a control packet 54 from the vehicle security
control unit every one second and if a valid control packet 54 is not received the CPU

4 activates the siren 8. The information represented by each bit of the serial data packet



The trickle charge circuit 19 provides a trickle charge current to the
backup battery 16 so as to charge the backup battery 16 w thout di scharging
the vehicle battery. The trickle charge current does ngQt.oQuercharge-ihe
backup battery 16 and is safe for use for indefinite ohq:ngg{_mmm%'{ A
faster charging current is provided by the fast charge ¢ t he
CPU 4 receives a signal fromthe ignit8on interface 26 ndbgggggggg the
ignition input 28 is high. The fast charging circuit 2§
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Bit No. Description Bit Status Configuration
0.3 Address Field 0001 Siren Address
4,7 Spare - -

8 Spare - =
9 Power Cut Detect 1 Power Cut Detect
Enable/Disable Enable
0 Power Cut Detect
Disable
10, 11 Alarm Duration bitl0 | bitll
0 0 1 Minute Alarm
Duration
0 1 2 Minute Alarm
Duration
1 0 3 Minute Alarm
Duration
1 1 4 Minute Alarm
Duration
12, 13 Alarm Volume bit12 | bitl3
0 0 105dBA/1m
0 1 110dBA/1m
1 0 115dBA/1m
1 1 120dBA/1m
14, 15 Sound Type bit14 | bitl5
0 0 Sound Pattern 1
0 1 Sound Patten 2
1 0 Sound Pattern 3
1 1 Sound Pattern 4
16 Trigger Alarm/Shut Off 1 Trigger Alarm
Alarm 0 Shut Off Alarm
17 Reset Alarm 1 Reset Alarm Timer
Timer/Continue Timer 0 Continue Alarm
Timer




included in the siren unit 2 which would cause the fasf
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life can thereby be prolonged, particularly in regi ons}whi qh%qﬁﬁu@gﬁ
experience very high or very | ow tenperatures. The up tit
monitor circuit 24 is able to detect whef +he backup bat tery—is—ftgt=i
at a voltage less than 6 volts. The vehicle security cé

backup batt
usi ng the bgckup battery nD 24. Alpad is applied to
battery 16 f
circuit 24.

using bit 18

ntroI

usifjng t 18 t1pnsS packKer S§, oI,
ry.Ng%‘q %rac%frbeﬁ&&ggmﬁ&?heq perfornms alfla ?

BEPLAGEMENT. SHEET t‘ 21

un|t can al SO

rr-1s pile the battery vol fage i8 checked ubliorlgcqum monillt or

(

W R e R AR o o

ole 2 0 Backup Battery OK
19 Backup Charging Status 1 Fast Charging Backup
Trickle Charging
Backup
20 Siren Status 1 Alarm Sounding
0 Siren Quiet
21 Vehicle Battery Connection 1 Battery Connected

Status

0 Battery Disconnected
22 Ignition Status 1 Ignition On

0 Ignition Off
23 Key Switch Status 1 Key Switch On

0 Key Switch Off

*Note 1: Data received by the siren.
*Note 2: Date transmitted by the siren.

Bits 10 to 15 arc used for alarm duration, volume and sound pattern selection,
as discussed previously. This allows the vehicle security control unit to select between -
four siren frequency or sound pattems, four volumes and four siren durations as desired.
Of course, further options can be simply provided by increasing the number of bits
available for siren configuration and stotagq;_capacity of the CPU 4, if necessary., The
ultimate selection made by the vehicle security control unit can be based on a number
of factors. The vehicle security control unit when installed may include a vehicle type,
code or country code which indicates where the vehicle is most likely to be driven and
the control unit can then make a siren configuration selection on the basis of that code.
Alternatively, the vehicle may include a positioning system, such as a Global Positioning
System (GPS), and on the basis of information provided by the positioning system, the
vehicle security control unit can instruct the siren unit 2 to select a siren frequency,
duration and volume which is the most suitable for the vehicle's current position.
Vehicle instrument clusters also tcr;d to include a vehicle type or country code and this

code can be provided to the vehicle's security control unit as a basis for detcrmining the



reports that it is flat. On receiving the flat backup battery status, the
vehicle security control unit may generate a warning si

driver, for exanple, by causing an LED on the instrumen? aptg"gﬁemém.t ggﬁﬁc
vehicle to flash. The CPU 4 is also able to report, usifhgithe serial
interface 12, other status information _92 the state of jtk EdmS&ReIPBE qnd
I nputs using bits 19 to 23 as showninTSIe 2. "t An alternatiye
siren unit 100, as, shown in .Figure % ig essentially thg same as tne _é’ i A
ani 2 descr SO HRELSRHEHIBRTC P st fak o RRaR Ul  f eakur s and omits .
other features of the siren unit 2 as di scussed bel ow The key
swtch 22 is effectively replaced by a backup battery enable circuit 102

The siren configuration data can be updated cach time the vehicle security

control unit communicates with the siren unit 2 via the serial interface 12. An address
field of 4 bits is provided so the vehicle security control unit can address devices other
than the siren unit 2 on a single serial data bus. The data is preferably transferred at
500 baud which gives the packets 54 a period of 48 ms. The length of each bit is
therefore 2 ms and pulse width modulation is used to encode each bit such that the duty

cycle determines whether the bit is a low bit 56 or a high bit 58, as shown in Figure 7.

The CPU's 4 response to detection of power disconnection by the power cut

sensor 20 can be enabled or disabled, as shown in Tables 1 and 2. The response may

. be disabled to allow the vehicle battery to be disconnected during servicing or
maintenance of a vehicle. When enabled, if disconnection of power supply from the
battery input 13 is detected by the sensor 20 and the siren 8 is cumently silent, the CPU
4 will then generate the appropriate activation signals selected on the basis of the current
siren configuration so as to cause the audio driver 6 to sound the siren 8. Power is
supplied to the CPU 4 and the other components by the backup battery 16, which may
be a 7.2 volt nickel ‘cadmium battery. The backup battery 16 will also continue to
provide power when supply to the battery input 13 is disconnected and the siren 8 is

currently activated so as to ensure the siren continues to operate at the configured
volume, frequency and duration.

False triggering of the siren 8 by the power cut sensor 20 by flat vehicle batteries
is prevented by monitoring the rate of decrease in the supply voltage on the input 13.
The power cut sensor 20 provides a trigger signal for the CPU 4 if the voltage on the
battery input 13 decreases from 8 to 6 volts in less than one second. If voltage supply
decreases from 8 to 6 volts in greater than one second, i.c. as would be the case for
slow battery discharge, the power sensor 20 does not provide a trigger signal for the
CPU 4. This cnables the power cut sensor 20 to discriminate between slow battery

" discharge and unauthorised disconnection of the battery.

a

en
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The trickle charge circuit 19 provides a trickle charge current to the backup
battery 16 so as to charge the backup battery 16 without discharging the vehicle battery.
The trickle charge current does not overcharge the backup battery 16 and is safe for use
for indefinite charging periods. A faster charging current is provided by the fast charge
circuit 21 when the CPU 4 receives a signal from the ignition interface 26 indicating
that the ignition input 28 is high. The fast charging circuit 21 is disabled, to prevent
overcharging, when the backup battery monitor circuit 24 detects that the backup battery
voltage is greater than 9 volts. Nickel cadmium batteries are not suitable for charging
at very high and very low temperatures, and therefore a temperature sensor may be
included in the siren unit 2 which would cause the fast charging circuit 21 to be
~ disabled when the sensor temperature is too high or too low. Battery life can thereby

be prolonged, particularly in regions which regularly experience very high or very low

temperatures.

The backup battery monitor circuit 24 is able to detect when the backup battery
is flat, i.e. at a voltage less than 6 volts. The vehicle security control unit can also
_ request, using bit 18 of the communications packet 54, a report on the backup battery
status, and the CPU 4 then performs a flat battery test using the backup battery monitor
24, A load is applied to the backup battery 16 for 1 s while the battery voltage is
checked using the monitor circuit 24. If the backup voltage exceeds 6 volts then the
CPU 4 reports, using bit 18, that the backup battery is satisfactory, otherwise the CPU
reports that it is flat. On receiving the flat backup batfery status, the vehicle security
control unit may generate a warning signal to the vehicle driver, for example, by causing
an LED on the instrument panel of the vehicle to flash. The CPU 4 is also able to
report, using the serial interface 12, other status information on the state of its

components and inputs using bits 19 to 23 as shown in Table 2.

An alternative siren unit 100, as shown in Figure 8, is cssentially the same as the
siren unit 2 described previously but includes additional fcatures and omits other

features of the siren unit 2 as discusscd below.

The key switch 22 is effectively replaced by a backup battery enable circuit 102
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backup enable circuit 102 so that the backup battery 16 can not act to power the unit
100. This allows the unit 100 to be serviced or maintained without the siren 8 sounding
on disconnection of the power supply to the battery input 13. If serial interface control
is enabled, one of the bits in the control packet can be used to"instruct the CPU 4 to
disable the battery backup enable 102. If serial interface control is disabled, the vehicle
security control unit could pass a coded series of high and low voltage signals on the
control input 10 to the CPU 4. For example, a user may enter a four digit code which
is acknowledged by the vehicle security control unit by moving an ignition key into and

out of the ignition position on an ignition lock of a vehicle in a predetermined sequence.

If serial interface control is enabled, the siren unit 100 may also omit the ignition
_ interface 26 as the vehicle's security control unit can be used to monitor the state of the

ignition line 28 and report using the control packet to the CPU 4.

The siren unit 100 further includes a hom interface circuit 104 connected to the
CPU and which receives activation signals on a hom switch input line 106 from the
hom switch of a vehicle. With the hom interface 104 and the hom switch input 106
connected, a vehicle including the siren unit 100 does not require a hom. On depressing
the hom switch, an activation signal is provided on the input 106 to the interface 104
which instructs the CPU 4 to access an appropriate sound pattern for a vehicle hom.
The sound pattemn is used by the CPU 4 to control the audio driver 6 so as to cause the
siren loudspeaker 8 to emit the sound of a vehicle hom, which is normally at a
frequency of about 450 Hz. Inclusion of the hom interface 104 and the input 106, with
the control software of the CPU 4 altered accordingly, allows 2 manufacturer to save on
the cost of a vehicle hom and relay. The siren unit 100 will sound the hom sound in
response to activation of the hom switch, regardless of the state of the remaining

components and alarm features of the sircn unit 100, provided the vehicle battery power
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also includes a non-volatile scmiconductor memory 112 which may be used instead of

LA

the "dip" switches 44 to include bits of data which can provide the same instructions to
the CPU 4 as the state of the switches, in accordance with the control allocations set out
in Table 1.

The backup battery 16 is connected to two junction points 120, as shown in
Figure 9, with the backup battery enable circuit 102 including three transistors and
respective bias resistors configured to disable the supply of input power to the voltage
regulator 14 on receipt of instructions from the CPU 4. The trickle charge circuit 122
is located between the junction points 120 and the battery input 13, The fast charging
circuit 124 includes a transistor and resistor arrangement shown next to the backup
battery monitor circuit 24 and the hom interface -circuit 104 in Figure 9. The voltage
regulator 14 and the memory 112 are standard products, such as that produced by S.G.S.
Thompsons with prodzfct numbers L49490N and ST93CO06CM3, respectively. The CPU
4 is a standard microprocéssor, such as the Motorola MC68HCOSP6 microprocessor,
which obtains its clocking signals from a resonator 126. The circuit diagram includes
a temperature sensor circuit 128 which adjusts the level of the monitored supply voltage
Vc that is passed to the CPU 4. The monitored voltage level is adjus‘t"éza to prevent the
CPU 4 from instructing the fast charging circuit 124 to be activated when the sensor
temperature is very high or very low, for example above 65°C and below 0°C.

The siren unit 2 is particularly advantageous as it can be connected to a number

of vehicle security control units and can be simply configured using the dip switches 44

or serial interface 12 50 as to emit a siren signal of a selected frequency, duration and

© volume. The siren unit 2 also provides a facility for complete configuration control by
" a connected vehicle sccurity control unit to which the status of the siren unit 2 can be

reported as requested.  The siren configuration can be based on country or car codes



frequency of about 450 Hz. Inclusion of the horn interface 104 and the

I nput 106, with the control software of the CPU 4 altered accordingly,
allows a manufacturer to save on the cost of a vehicle horn and relay.. The
siren unit 100 will sound the horn sound in response to activation of the
horn switch, regardless of the state of the remai ning conponents and al arm
features of the siren unit 100, provided the vehicle battery power
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included in the vehicle security control unit or provided to it by other electronic
components of the vehicle. Also if the vehicle includes a positioning system, then siren
configuration can be sclected based on vehicle position thereby allowing continual
compliance with siren regulations set by local authorities. The siren unit is also able to

detect unauthorised disconnection and discriminate between power disconnection and

slow power supply deterioration.
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1. A siren unit including:

control means for controlling activation of a siren sound emitting means at a

selected frequency based on a frequency control signal; and

input means for providing said frequency control signal to said control means.

2. A siren unit as claimed in claim 1, wherein said control means stores a
predetermined set of frequency patterns and selects one of said patterns on the basis of

said frequency control signal, the selected pattern thereby selecting said frequency of
activation of said siren sound emitting means.

3. A siren unit as claimed in claim 2, wherein said selected frequency is varied over

time by varying the frequency of the activation signal for said siren sound emitting
means according to said selected pattern.

4. A siren unit as claimed in claim 1, wherein said input means further provides a
volume control signal and a duration control signal, and said control means controls
activation of said siren sound emitting means at a selected volume for a selected

duration based on said volume and duration control signals.

5. A siren unit as claimed in claim 1, including power sensor means which detects
disconnection of a power supply to said unit and discriminates between said

disconnection and gradual deterioration of said power supply.

6. A siren unit as claimed in claim S, including battery means for supplying power
to said unit on disconnection of said power supply, said power sensor means causing

said control means to activatc said siren sound cmitting device on dctecting said

disconnection.

7. A siren unit as claimed in claim 6, including battery charging means for charging

said battery means with a trickle current when an ignition power line is in one state and

This Sheet Has Been R, eplaced
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Th _ 16 is connected to two junction points 120, as shown in
Fi amﬂ“m‘ﬁmﬂ““‘en}m backup battery enable circuit 102 including three
trarmsi st oks and réspective bias resistors configured ' he
of input power to the voltage regulator 14 on receipt otte [
the CPU 4. The trickle charge circuit 122 is |located bet we 8BF
points 120 and the battery input 13. Thébfast char gi ng "cul't 124 incl udes
a transistor and resistor arrangement shown next to the backup battery

nmoni tor ci r chairging 4aid uittetyentnms withna exlitivedy fast charging tomentnwiRmgsaid ignitiorhe
vol t age regul at C}[ 14 .and %he menory 112 are standard products, such as that
produced byP®YE '@ iR ARUBSISIAMFt h product nunbers L49490N and ST93CO6CMB,
respectively. The CPU 4 is a standard m croprocessor, such as the Mtorol a
MC68HCO5P6 mi cr opr ocessor, which obtains its clocking signals froma
resonat or 126. TAesienrumit 4s daiagpdamdlaiml 6dwherein said control means is adapted to

perform a diagnostic test on at least one part of said unit and issue a reporting signal

to report the results of said test.

9. A siren unit as claimed in claim 8, including monitoring means for performing
said diagnostic test on said battery means and causing said reporting signal to indicate
the power of said battery means is below a predetermined level when said results of said

test determine said power is below said predetermined level.

10. A siren unit as claimed in claim 9, wherein said control means conducts said

tests in response to receiving a diagnostic test request signal.

11. A siren unit as claimed in claim 1, wherein said siren sound emitting means is

activated in response to a trigger signal being received by said input means.

12. A siren unit as claimed in claim 11, wherein said trigger signal is a plurality of

predetermined data bits.

13.  Asiren unit as claimed in claim 11, wherein, in use, at least one command signal
is provided to said input means and said trigger signal is any signal received by said

input means in the absence of said at least one command signal.

14. A siren unit as claimed in claim 1, wherein said input means is connected to a

vehicle security unit and said pbwcr supply comprises a vehicle battery.

15.  Asiren unit as claimed in any onc of the preceding claims, wherein said control
means includes a microprocessor and an audio driver and said input means includes a

data interface. WEPL ACEMENT SHEET
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17. A siren unit as claimed in any one of claims 1 to 11, 13 and 14, wherein said
control means includes a microprocessor and an audio driver and said input means

includes a trigger input and memory means storing configuration data.

18. A siren unit as claimed in claim 4, wherein said siren sound emitting means is
activated in response to a trigger signal being received by said input means, and said
siren sound emitting means ceases to be activated on expiry of said selected duration

or upon the absence of said trigger signal at said input means, whichever occurs first.

19. A siren unit as claimed in claim 1, wherein said input means is connected to a
vehicle security unit which provides said frequency control signal on the basis of

positional information concemning a vehicle in which the units are installed.

20. A siren unit as claimed in claim 1, wherein said input means is connected to a
vehicle security unit which provides said frequency control signal on the basis of

regional information associated with a vehicle in which the units are installed.

21, A siren unit as claimed in claim 1, wherein said input means includes horn
means for providing said frequency control signal to said control means so as to cause
said control means to activate said siren sound emitting means at a selected frequency

which corresponds to the frequency of a vehicle hom.

22. A siren unit as claimed in claim 6, including disabling means for preventing
activation of said siren sound emitting device on said disconnection of said power
supply.

23.  An alam unit including;

CPLACEMENT SH%%?IT means for controlling activation of loudspeaker means in response to an
Rk £

05 SEP 1996




o e NS ﬁk\f“\[ﬁﬁﬁ\‘\‘“\ui“’ e

-~ 18 -

alarm signal and a sound control signal; and

input means for providing said sound control signal and said alarm signal to said
control means;

said control means storing a predetermined set of sound signals, whereby said
control means selects one of said sound signals in response to said sound control signal

and, when said alarm signal is received, causes said loudspeaker means to generate

sound in accordance with the selected sound signal.

24,  An alarm unit as claimed in claim 11, wherein said input means fufrther provides
a volume control signal and a duration control signal, and said control means controls
activation of said loudspeaker means at a selected volume for a selected duration based

on said volume and duration control signals.

25. "An alarm unit including:
control means for controlling activation of loudspeaker means in response to a

data communications packet;

input means for receiving and providing said data communications packet to said
" control means;
said control means storing a predetermined set of sound signals, whereby said
control means selects one of said sound signals in response to sound control information -
contained in said data communications packet and, when said data communications
pacKet indicates an alarm condition, said control means causes said.loudspeaker means

to generate sound in accordance with the selected sound signal.

26.  An alarm unit as claimed in claim 25, wherein said data communications packet

indicates said alarm condition when said data communications packet is not received by

said input means.

27, A siren unit including:

~“Tontrol means for controlling activation of a siren sound cmitting means based

REPLA@E%EEI%T SHEET
1

data communications packet; and

0% SEP 1996 nput means for receiving and providing said data communications packet to said




conpo . Also if the vehicle includes a positioning
syste |guration can be sel ected based on vehicle position
theregmmﬂ ﬂl":ﬁ" ual conpliance with siren regul ations set by | ocal
authorities. tThe ssren unit is also able to detect unauthorised

di sconnection and di scri m nate between power di sconnection and sl ow power
supply deterioration.

-19 -
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control means. THE sggLACEB

28,  Asiren unit as claimed in claim 27, wherein said control means causes activation

of said loudspeaker means when said data communications packet is not received by

said input means.
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15 The clains defining the invention are as foll ows: 1. A siren unit
I ncl udi ng: control neans including a mcroprocesser and an audi o
driver, said control neans controlling activation of a siren sound emtting
nmeans at a sel ected frequency based on a coded frequency control signal;

and I nput means including a data interface for receiving said coded
frequency control signal froma vehicle §é€hrity control unit and providing
it to said control neans. 2. Asiren unit as clainmed in claiml,

wherein said control nmeans stores

THIS SHEET HAS BEEW
REPLACED

A SIREN UNIT

This Sheet Has Been Replaced

IO

ABSTRACT:

A siren unit including control means for controlling activation of a siren
loudspeaker (8) at a selected frequency based on a frequency control sigx;al, and input
means for providing the frequency control sigpal to the control means. The input means
further provides a volume control signal and a duration control signal. The siren
loudspeaker (8) is activated in response to a trigger signal received by the input means

- which may be a plurality of predetermined data bits. The siren loudspeaker (8) can be
activated on the basis of a data communications packet received and provided by the

.nput means. The siren loudspeaker (8) is also activated when the data communications

packet is not received.

Figure 1
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a predeterm ned set of frequency patterns and selects one of said patterns
on the basis of said frequency control signal, the selected pattern thereby
sel ecting said frequency of activation of said siren sound emtting neans.
3. Asirenunit as clainmed in claim?2, wherein said selected frequency is
varied over tinme by varying the frequency of the activation signal for said
siren sound emtting neans according to said selected pattern. 4. A
siren unit as clainmed in claim1, whereind said i nput nmeans further provides
a volune control signal and a duration control signal, and said contro
means controls activation of said siren sound enitting nmeans at a sel ected
volunme for a selected duration based on said volune and duration contro

si gnal s. 5. A siren unit as clainmed in claim1, .including power
sensor means whi ch detects disconnection of a power supply to said unit and
di scrim nates
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bet ween sai d di sconnection and ‘gradual deterioration of said power supply.
6. A siren unit as claimed in claimb5, including battery neans for

suppl ying power to said unit on disconnection of said power supply, said
power sensor means causing said control neans to activate said siren sound
emtting device on detecting said di sconnection. 7. Asiren unit as
claimed in claim6, including battery chargi ng neans for charging said
battery means with a tricklg current wh an ignition power l-ine is in one

state and chargingﬁﬁﬁlgaggt 'T?‘peans with a relatively fast
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16 charging current when said ignition power line is in another state.
8. Asiren unit as claimed in claim6, wherein said control neans is

adapted to performa diagnostic test on at | east one part of said unit and
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a reporting signal to report the results of said test. 9. Asiren unit
as clainmed in claim8. including nonitoring neans for perform ng said

di agnostic test on said battery neans and causing said reporting signal to
i ndicate the power of said battery nmeans is bel ow a predeterm ned | evel
when said results of said test determne said power is below said

predeterm ned | evel. - 1 0. Asiren unit as clainmed in claim9, wherein
said control means conducts said tests in rgsponse to receiving a
di agnostic test request signal. 11. A'siren unit as clained in claim

1, wherein said siren sound emtting neans is activated in response to a
trigger signal being received by said input

2 3 >
N\ \ \
Jg 4&; hé

FIGURE 4
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means. 12. A siren unit as clained in claim1l, wherein said trigger
signal is a plurality of predeterm ned data bits. 13. A siren unit as
claimed in claim1l, wherein, in use, at |least one command signal is
provided to said input neans and said trigger signal is any signal received
by said input neans in the absence of said at | east one comuand signal.

14. A siren unit as clained in claim5, wherein said input neans is
connected to a vehicle security unit and sai dSpower supply conprises a
vehicl e

Alarm Sounding . go

Siren Quiet Siren Quiet
Active High Trigger

2
K?

Siren Quiet Siren Quiet

Alarm Sounding

Active Low Trigger

FIGURE 5
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Bt 23 Bk16 | BR 15 Bk 8| Bk7 BR4| B3 BrO

FIGURE 6
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battery. 15. A siren unit as clainmed in any one of clainms 1 to 11, 13
and 14, wherein said input neans includes a trigger input and a set of

configuration swtches. 16. A siren unit as clained in any one of
claims 1 to 1 1, 13 and 14, wherein said input neans includes a trigger
i nput and nmenory nmeans storing configuration data. 17. A siren unit

as clainmed in claim4, wherein said siren soénd emtting
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17 means is activated in response to a trigger signal being received by
sai d i nput
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means, and said siren sound emtting neans ceases to be activated on expiry
of said selected duration or upon the absence of said trigger signal at
sai d i nput means, whichever occurs first. 18. A siren unit as clained
in claiml, wherein said input means is connected to a vehicle security
unit which provides said frequency control signal on the basis of

positional information concerning a venicle in which the units are

i nstall ed. 1 9. Asirenunit as cldmed in claiml, wherein said I nput
means is connected to a vehicle security unit whi choprovi des said frequency
control signal on the basis of regional inforngti assogiated with a

vehicle in which the units are jn®tall ed. 200 A siré&n unit as clained

in claim1, wherein\said input Regns includgs_horn means|for_providing said
frequency control signal to said qontrol means :
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SO0 as- to cause said control neans to activate sai

St-en d ttin
means at a selected frequency which corresponds to tﬁ’f@”@@’éf?@n%@f a °
vehi cl e horn. 21. A'siren unit as cl'aimed in EIB™ B, includin

di sabling means for preventing activati-on of said pifen seRdEe8i titiing
device on said disconngct;ion of said power supply. 22. An al grmunit
I ncl udi ng: control' neans including a m croprogesser—ard—ar audi{o
driver, said control nmeans controlling acgivation ¢f | oudspeaker ns in
response to a data communi cati ons packet; sai means bei ng

connected to a |Wedtcet@arkRCuWitht theCHREERL ildintion there isnpral/ideeRasickorunit
recei ving said data conmuni cati ons packet fromthe vehicle security control

unit and proehudiimgcpotrobmeand isdrting 2 meignsyrccessorsuidiat GO NEaRsic

storing a p(r:grgc%ler%renarrw]segoﬁg%lli%g éscot}jvrlczcgiosnl gpgls?fen%%rnedbélmitting means at a
selected frequency based on a coded frequency controt signal; and input
means including a data interface for receiving said coded frequency central
signal from a vehicle security control unit and groviding it to said control
means.

The present invention also provides an atarm unit including: control
means including a microprocessor and an audio driver, said control means
controlling activation of loudspeaker means in respanse to a data
communications packet; said control means being connected to a vehicle
security controf unit; input means for receiving said data communications
packet from the vehicle security control unit and providing it to said contrci
means; said control means storing a predetermined set of sound signals.
whereby said control means selects one of said sound signals in response to
saund control information contained in said data communications packet and
causes said loudspeaker means to generate sound in accordance with the
selected sound signal when an alarm condition is indicated, whereby an alarm
condition is indicated when said data communications packet is not received
by said input means.

The present invention also provides a siren unit including: control means
including a microprocessor and an audio driver, said control means controlling
activation of a siren sound emitting means based on a data communications
packet, said data communications packet containing information about the
frequency pattern of a sound to be emitted; and input means for receiving said
data communications packet from a vehicle security control unit and providing

it to said control means.



sai d | ouds enerate sound i'n*accordance

sai d cont rms%l_ects\oge of said sound signals in response to sound
corit r ol mlMW, Pﬂ'ﬂ I n said data conmuni cations packet and causes

1%

The claims defining the invention are as follows:

1. A siren unit including:

controt means inciuding a micropracessce and an audio driver, said
control means controlling activation of a siren sound emitting means at a
selected frequency based on a coded frequency control signal; and

input means including a data interface for receiving said codec frequency
control signal from a vehicle security controi unit and providing it to said
cantrol means.

2. A siren unit as claimed in claim 1, wnerein said control means stores
a predetermined set of frequency patterns and seiects one of said patierns on
the basis of said frequency controt signal, the selected pattern thereby
selecting said frequency of activation of said siren sound emitting means.

3. A siren unit as claimed in claim 2, wherein saic selected frequency is
varied over time by varying the frequency of the activation signal for said siren
sound emitting means according to said selected pattern.

4. A siren unit as claimed in claim 1, wherein said input means further
provides a volume control signal and a duration control signai, and said control
means controls activation of said siren sound emitting means at a selected
volume for a selected duration based on said volume and duration control
signals,

§. A siren unit as claimed in claim 1, including power sensor means
which detects disconnection of a power supply to said unit and discriminates
between said disconnection and gradual deterioration of said power supply.

6. A siren unit as claimed in claim 5, including battery means for
supplying power to said unit on disconnection of said power supply, sad
power sensor means causing said control means to activate said siren sound
emitting device on detecting said disconnection.

7. A siren unit as claimed in claim 6, including battery charging means

for charging said battery means with a trickle current when an ignition power

line is in one state and charging said battery means with a refatively fast _



18 sound signal when an alarmcondition is indicate ﬂﬁlﬂmcl@hﬁ/f\smgpgﬁar m
condition I ndi cat ed when I d data comruni cati on S
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charging current when said ignition power line is in another state.

8. A siren unit as claimea in claim 6, wherein said control means is
adapted to perform a diagnostic test on ar least one part of said unit and issue
a reporting signal to report the results uf sata test.

S. A siren unit as claimed in claim 8. including monitoring means for
performing said diagnostic test on said battery means ana causing said
reporting signal to indicate the power of said battery means is below a
predetermined level when said results of said test determine said power is
below said predetermined levei.

10. A siren unit as claimed in claim 9, wherein said control means
conducts said tests in response to receiving a diagnostic test request signal.

11. A siren unit as claimed in claim 1, wherein said siren sound emitting
means is activated in response to a trigger signal being received by said input
means.

12. A siren unit as claimed in claim 11, wherein said trigger signal is a
plurality of predetermined data bits.

13. A siren unit as claimed in claim 11, wherein, in use, at least one
command signal is provided to said input means and said trigger signal is any
signal received by said input means in the absence of said at least one
command signal.

14, A siren unit as claimed in claim 5, wherein said input means is
connected to a vehicle security unit and said power supply comprises a vehicle
battery.

15. A siren unit as claimed in any one of claims 1 to 11, 13 and 14,
wherein said input means includes a trigger input and a set of configuration
switches.

16. A siren unit as claimed in any one of claims 1 to 11,.13 and 14,
wherein said input means includes a trigger input and memory means storing
configuration data.

-

17. A siren unit as claimed in claim 4, wherein said siren sound emitting



i nfor-mati on about the frequency pattern of a sound.tq.be emtled.
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means is activated in response to a trigger signal being received by said input
means, and said siren sound emitting means ceases to be activated on expiry
of said selected duration or upon the 3bsencs of said trigger signal at said
input means, whichever occurs firsz.

18. A siren unit as claimeaq in claim 1, wherein said input means is
connected to a vehicle security unit which provides said frequency controi _
signal on the basis of positional infarmation concerning a venicie in which the
units are installed.

19. A siren unit as claimed in claim 1, wherein said input means is
connected to a vehicle security unit which provides said frequency control
signal on the basis of regional information associated with a vehicle in which
the units are installed.

20. A siren unit as claimed in claim 1, wherein s2id input means inciudes
horn means for providing said frequency control signal to said control means
SO as to cause said control means to activate said siren sound emitting means
at a selected frequency which corresponds to the frequency of a vehicle horn.

21. A siren unit as claimed in claim 6, including disabling means for
preventing activation of said siren sound emitting device on said disconnection
of said power supply.

22. An alarm unit including:

control means including a microprocessor and an audio driver, said
control means controlling activation of loudspeaker means in response 10 2
data communications packet;

said control means being connected to a vehicle security control unit;

input melans for receiving said data communications packet from the
vehicle security control unit and providing it to said contral means;

said control means storing a predetermined set of sound signals, whereby
said control means selects one of said sound signals in response to sound
control information contained in said data communications packet and causes

said loudspeaker means to generate sound in accordance with the selected’
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sound signal when an alarm condition is indicated, whereby an alarm condition
is indicated when said data communications packer is not received by said
input means.

23. A siren unit including:

contrel means including a microprocessor and an audio driver. said
control means controlling activation of a siren sound emitting means based on
a data communications packet, said data communications packet containing
information about the frequency pattern of a sound to be emitted; and

- input means for receiving said data communications packet from a vehicle’

security control unit and providing it to said control means.

24. A siren unit as claimed in claim 23. wherein saig control means
causes activation of said sound emitting means when said data

communications packet is not received by said input means.
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A SIREN UNIT

ABSTRACT:

A siren unit including control means for controlling activation of a siren
loudspeaker (8) at a selected frequency based on a frequency control signal, and input
means for providing the frequency control signal to the control means. The input means
further provides a volume control signal and a duration control signal. The siren
loudspeaker (8) is activated in response to a trigger signal received by the input means
" which may be a plurality of predetermined data bits. The siren loudspeaker (8) can be
activated on the basis of a data communications packet received and provided by the

.input means. The sircn loudspeaker (8) is also activated when the data communications
packet is not received.

Figure 1



