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Abstract of the disclosure
The invention relates to an electronic ballast and to a
controller which drives this ballast, 1in which two

communication protocols are provided for the digital

drive.
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Controllable lighting system with a second

communication protocol and appliances for this purpose

Technical field

The 1invention 1s based on electronic ballasts for

lamps, that 1s to say for example Dballasts for

discharge lamps or else LEDs (which are 1in this case
included 1in the expression "lamp") or transformers or

relays for 1incandescent lamps. It also additionally or

in conjunction therewith relates to controllers for
driving electronic ballasts for lamps. The ballast or
the controller is intended to be designed for digital

communication, that 1is to say the aim 1s to drive the

ballast digitally using a communication protocol, and

to design the controller to drive the ballast digitally

by means of a communication protocol.

Background art

Ballasts and controllers such as these are known per

se. In particular, various manufacturers have recently

agreed a common communication protocol entitled

"digital addressable lighting interface”" (= "DALI").

The corresponding ballasts, which are also constructed
in combination with a lamp, can be used for example as
an enerqgy saving lamp, and controllers can be used in

particular in relatively large 1lighting systems in

which complex control functions can be achieved by

digital addressing.

Disclosure of the invention

The present invention 1is based on the technical problem

gavive

of specifying an improved ballast and an improved

controller, which are designed for digital control

communication by means of a communication protocol.

The 1invention 1s based on an electronic ballast and a
controller for controlling an electronic ballast, which

are each designed to drive the ballast digitally by

means of a second additional communication protocol.
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The basic idea of the invention i1s thus that there are

particular advantages 1in designing the appliances which

have been mentioconed, where the expression ‘appliance’

in the following text means both the controller and the

ballast according to the 1nvention, for two different

communication protocols. In addition to one

predetermined protocol, for example the DALI protocol

that has been mentioned, an appliance according to the

invention can thus then communicate and interchange

further 1information 1n an appropriate manner via an

additional protocol.

In addition to the pure extension of the communication

options beyond the increase in the technical

performance provided Dby  the first communication
protocol, the invention in  this case  has the
considerable advantage that this performance
improvement can be achieved without contravening a

predetermined protocol which 1s widely used where

possible in practice and/or 1s defined by specific
standardization. This 18 because the appliances

according to the 1nvention are still compatible with

the first protocol. One additional aspect may be for

the second communication protocol to be defined (in

contrast to a first protocol which 1s standardized on

the basis of manufacturer agreement or 1n some other

way) on a manufacturer-specific basis or, in individual

cases, even on an application-specific or customer-

specific basis, and possibly also to be modified and,

in particular, upgraded, with little effort or at

relatively short time 1intervals.

In this case, however, the unrestricted functionality

of the communication via the first ©protocol 1is

maintained, that is to say 1n particular the capability

to create and understand the associated commands

correctly. Instead of replacing a protocol that is to

be modified or to be upgraded in a manner which is

technically 1n principle simpler and more direct by
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another, the invention thus adopts the approach of

"double-tracked" communication between the appliances.

The appliances according to the invention are, of
course, preferably provided 1in combination. The
invention 1is thus also aimed 1n particular at lighting

systems in which both the ballasts and the controllers

are designed according to the invention. On the other
hand, advantages are achieved Jjust by only a single
appliance corresponding to the invention or just by the

=

ballasts or controllers, or some of them 1n a lighting

system, corresponding to the invention. Firstly, this

results 1in an improved retrofitting capability and

functional upgrading by subsequent connection of
matching appliances accordiﬁg to the invention
(controllers for existing Dballasts or vice versa).
Secondly, the 1ndividual appliances can be read or

reprogrammed by an external servicing appliance which

is designed for the second communication protocol,

without 1in this case having to be restricted by the

first protocol.

Preferred refinements of the i1nvention are specified in

the dependent claims. The 1ndividual features 1n this

case relate both to the apparatus category and to the

method category of the i1nvention.

A ballast according to the invention 1s preferably

designed such that, on recelving a drive signal, 1t 1s

autonomously possible to find out the communication

protocol with which the drive signal 1s associated and

F

to appropriately set evaluation of this drive signal.

However, 1n principle, the 1nvention could also be

implemented 1n such a way that the Dballast can be

switched from the first communication protocol to the
second, or vice versa, by an external signal or a

switch on the ballast, or 1n some similar manner.

A controller according to the invention 1s once agailn

preferably equipped such that it can send drive signals
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in accordance with the first communication protocol and

further drive signals 1in accordance with the second

communication protocol "at the same time". In this case

"at the same time" means that the signals are sent

without switching by any external effect, that 1i1s to

say either actually 1in parallel, for example at

different carrier frequencies, or 1interleaved 1in time

in some manner, that 1s to say alternating after

specific numbers of Dbits or specific numbers of

commands. In particular, 1t 1s preferable for the

controller to send drive signals 1nterleaved 1n time in
accordance with both communication protocols, with the
signals alternating on a command basis without any

fixed predetermined alternation sequence. The

alternation in this case takes place as necessary.

Thus, for example, commands in the second protocol are

inserted as requilired between commands 1n the first

protocol. In this case, the already mentioned preferred

ballast may provide the association with the protocols

autonomously.

One preferred possible way to distinguish between the

P

protocols 1s for the corresponding command words to

have different word lengths. However, the command words

preferably have 1dentical start bits 1in order to allow

synchronization or triggering first of all.

Furthermore, as an alternative to different word

lengths or additionally, 1t 1s possible to provide for

the communication protocols to be distinguished by

their stop bits. The use of the two distinction options

at the same time ensures better identification

reliability.

Furthermore, the communication protocols according to
the invention are preferably biphase-coded. This means
that the logic 1 and the logic 0 do not correspond to
an electrical low level or high level, or vice versa,
but to a predetermined 1level change. For example, a

rising sudden level change may represent a logic 0, and
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a falling sudden level change may represent a logic 1,
and vice versa. This has the advantage that the

presence of a bit can be identified unambiguously. In

this context, reference should also be made to
EP 1 069 690.

One particularly useful application of the i1nvention 1s

for appliances according to the invention to be able to

use the second communication protocol, for example the

manufacturer-specific protocol, for reading relating to

defect analysis or previous operating histories, and

for reprogramming for maintenance and/or updating. In

gy

particular, the content of an electronic memory 1in a

microcontroller control system may be read, for
example, for the number of operating hours or false
messages, or may have more up-to-date operating

software written to 1it, or operating software matched

to a newly used lamp type.

A further aspect of the present invention relates more

specifically to a lighting system which contalns at

least one gas discharge lamp with preheatable

electrodes. In many discharge lamp types, the

electrodes can be preheated 1in order to 1mprove

starting conditions and to lengthen the life of the

discharge lamp. A discharge lamp such as this 1s

switched on via a preheating process, followed by the

starting process 1n the lamp.

For this purpose, the 1invention provides for the

controller to send a readiness command to the ballast,
in response to which the ballast operates the discharge
lamp in such a way that 1t continues to heat the
electrodes when the discharge lamp 1s not burning, so
that the controller can use a switch-on command to once

again start the discharge lamp whose electrodes have

been heated, without any delay from a preheating time.

In some applications, 1t has been found that the delay

caused by the preheating time between a switch-on
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command and the actual production of 1light may be

disadvantageous. Thils relates 1in particular to the

field of stage and effect lighting, but may also be of

interest in other contexts, particularly in the case of

relatively complex time control schemes.

The invention accordingly provides a readiness state

for the ballast and in consequence for the discharge
lamp, 1n which the electrodes continue to be heated.
The further heating 1is carried out at least to the
extent that restarting can be carried out without
damage to the lamp and with virtually no time delay.
This readiness state 1s brought about by sending a
readiness command, which 1s provided for this purpose,
from the controller to the ballast. The readiness
command may on the one hand result in the ballast not

implementing a subsequent switch-off command in the

sense of switching off completely but in the sense of
changing to the readiness state, that 1is to say with
the electrodes still being heated although the
discharge lamp 1s not burning. On the other hand, the
readiness command may, however, also be received when
the lamp 1s switched off, and may result in preheating
or heating the electrodes until the next switch-on
command wlth a corresponding immediate start. Thirdly,
and this wvariant 1is preferred for the invention, the
readiness command at the same time acts as a switch-~off
command, that is to say it 1s sent to a ballast of a
burning discharge lamp, in response to which the

discharge lamp goes out, although the electrodes are
still heated.

Thus, overall, the invention has the advantage that the

introduction of a further command and of a

corresponding readiness state allows virtually
instantaneous immediate starting of discharge lamps in

lighting systems when required.

It 1s also possible to provide for the readiness state

or electrode heating process which follows the
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readiness command to be limited in time and to Dbe
switched off again when no switch-on command or else a
renewing further readiness command 1s received within a

predetermined time. This makes it possible to prevent

the readiness state from lasting for an unnecessary
time or even an unlimited time 1in the event of an

incorrect control action or unexpected ending of

operation of the lighting system.

This time limit is preferably provided by the ballast

rather than by the controller. In this context, it 1is

also possible to provide for a check to be carried out

with the ballast when a switch-on command occurs in
order to determine whether the readiness state, that 1is

to say the electrode heating process, 1s still]

continuling. A preheating process can then be inserted,

or not 1inserted, before restarting, depending on the

result of the check. This check 1s also preferably

carried out by the ballast 1i1tself, thus checking the

state of the lamp being operated by it, and/or its own

operating state.

Furthermore, 1t 1s possible for the 1invention to

provide for the capabllity to end the readiness state

even before the time limit has elapsed or, i1f this

feature 1s not provided, to be ended completely by

F

means of a readiness-off command.

A ballast according to the invention is designed in an

appropriate manner, that is to say it 1is designed to

react to the readiness command according to the

invention in the described manner.

A controller according to the invention is in turn
designed 'to pe able to send a described readiness
command, that 1s to say to provide the relevant
additional command. Furthermore, a lighting system
according  to the invention has at least one

corresponding ballast and at least one corresponding
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controller in order to make 1t possible to operate in

accordance with the described method.

When a lighting system according to the invention 1is
being 1installed, an assocliation must be made between

the positions of the individual lamps and/or lamp

groups which are operated from a common equipment, and
their address. In plain words, the controller must

therefore know what address is to be driven when the

aim 1s to influence the operation of a specific lamp or

lamp group.

In this context, the 1nvention also includes the aspect

of providing the ballasts, before installation in the

lighting system, with codes which are specific for the

respective ballasts and can be externally addressed by

signaling, for these codes to be read during the

installation of the lighting system and to be entered
into the controller, so that they can be associated by

the controller with the 1nstallation positions of the

respective Dballasts with the controller assigning

respective drive addresses for drive purposes to each

of the Dballasts, and the controller controlling the

pballasts using the drive addresses.

However, 1in addition, the 1invention also relates to a

lighting system which 1s manufactured and operated in a

corresponding manner as well as, finally, to a

productlon method for a ballast, in which the ballast
is provided in a manner matched to the invention with a

code which can be externally addressed by signaling.

The major aspect here 1s the individual coding of

ballasts 1n order to make it possible to distinguish

between different bpallasts during installation of the

lighting system. Conventionally, the ballasts can 1in
principle not be distinguished from one another -
lrrespective of whether they are NOow desi1gned
autonomously or intrinsically as a module with a lamp.

For example, when allocating a ballast address in the
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controller, the fitter must therefore use the
controller to drive the appropriate ballast and
actually check which lamp or lamps has or have been
switched on. This is the only way in which it is
possible to make the assoclation between the address

and the position in the lighting system. This can be

extraordinarily tedious in the case of relatively large

lighting systems or 1in the case of lighting systems
which are distributed over a number of rooms or even

buildings.

In contrast, the invention provides for the code to be

read, that 1s to say to be recorded 1n some manner,

during the installation of the lighting system, that 1is

to say while the ballast 1s being fitted, 1in order to
make it possible to enter the code together with the

installation position 1n the controller. For example,

when fitting the ballast, the fitter can write down a
code which 1s written on 1t and can produce an
installation plan appropriately annotated with codes,
which may be used during the programming of the

controller. However, he can also type the code into a

file or, for example, read it with a barcode reader or
record 1t as data or electrically in some other manner.
When the controller 1is now programmed, an asscciation
already exists between the codes for the ballasts and
their positions 1n the lighting system, because the

fitter has actually created this association while

fitting the ballasts, that 1s to say at this time with

knowledge of the positions in the lighting system.

The controller now just has to assign to the respective
ballasts the drive addresses, which could also be the
codes themselves and which 1n future address and

F

control the ballasts by means of these drive addresses.

The preceding text has referred to ballasts and not to
lamps, although, in the end, the aim is to control lamp

operation in the lighting system. However, pure lamps

without a Dballast cannot be addressed per se. It is
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assumed that the expression ‘ballast’ in this case

means the equipment which 1is, so to speak, associated

directly with the lamps, that 1s to say those

appliances which are connected to the lamps only via

electrical cables or other simple electrical devices

without their own data function and significance. This

therefore relates to ballasts which are connected

directly to the lamps.

This does not prevent appliances which are connected

indirectly to the 1lamps, that 1i1s to say appliances

which are themselves 1n turn connected to the lamps via

ballasts, alsc having the capability to be addressed

and to Dbe coded 1n the manner according to the

invention.

The connections between the controller and the ballasts

may also be provided without the use of cables, that is
to say for example being based on radio links.
Furthermore, the expression ‘lighting system’ should in
this case be understood in a very general manner and 1is
not restricted to 1llumination systems in the
traditional sense, that 1s to say the examples

mentioned 1initially of room or external lighting by

| T

means of conventional lamps. In fact, LED applications

may also be 1installed, for example, according to the
invention, provided that corresponding controllers and
pallasts are provided. The exXpression "can be

externally addressed by silgnaling”" should likewise be

understood 1n a general manner and may on the one hand
mean that the codes 1n the ballasts can be read from
the outside, so that the controller or a servicing
appliance can check the code for a ballast. However,

"can be addressed"” may also mean that the ballasts can

be selected on a code-specific basis, that is to say

that the appropriate ballast "feels addressed”"” when a

drive command with the relevant code is received.

The method according to the invention thus has the

advantage of clear 1nstallation and address association
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involving comparatively little labor effort. These
advantages also apply, o©f course, to the lighting
system  which is produced and operated in a
corresponding manner. As a result of their
applicability to the described production method, these
advantages also apply to the matching ballasts and thus
to a production method for a ballast 1n which a ballast
which can be 1integrated in the manner described above
in a lighting system that is controlled by addresses 1s
provided in the sense mentioned above with a code which

can be externally addressed by signaling.

One preferred embodiment of the 1invention provides for

the codes of the ballasts to be externally addressable
via cables at the ballasts, with these cables
connecting the ballasts to the controller. Apart from
conventional electrical cables, these cables may,

however, also be optical cables, for example glass

fiber cables.

The codes which are contained 1n the Dballasts may

preferably be stored there 1in a semiconductor memory.
Furthermore, according to the 1nvention, they may

preferably be applied to the ballast in a manner which

allows them to be read optically, that 1s to say, for
example, 1n the described manner as a bar code printed

or stuck on it, or as an alphanumeric inscription.

One particularly preferred application of the invention
provides discharge lamps and/or LEDs as lamps,

although, of course, other lamp types may also occur as

well. Discharge lamps and LEDs or LED modules can
generally not Dbe operated without ballasts within
lighting systems. However, relays or dimmers for

incandescent lamps may also e ballasts for the

purposes of the invention.

More complex control capabillities for lighting systems
are demanded 1in particular 1in the field of indoor

illumination, so that the invention 1is preferably aimed
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at this area. Examples 1include conference rooms and

function rooms, theaters and the like.

The 1lighting system according to the 1nvention may
itself be part of a larger system, and the controller

may thus itself be connected to a building control

system for more general building control purposes, and
may be controlled by this system. The functional
commands associated with the addressing that has Dbeen
mentioned may in this case, o0f course, 1in the end be
produced by the building control system and may just be

entered by the lighting system controller in the
lighting system.

The invention also allows an existing lighting system
to be upgraded in a particularly simple manner. The
method according to the invention thus also covers the
situation in which an existing lighting system 1s being
upgraded by the addition of at least one ballast, and
is thus produced in the upgraded form. In this case,
not only 1s the situation 1in which the previously
relatively small lighting system was 1intrinsically
designed according to the invention feasible, but so is
the situation in which a conventional lighting system

is made compatible with the method according to the

invention by appropriate retrofitting or repiacement ot
the controller. The <conventional relatively small
lighting system then 1in fact already has an address

assoclation so that the advantages of the invention can

be used for the present or else future upgrade steps.

One type of ballast coding, which 1s simple and 1is
advantageous in particular for subseqguent fault
tracing, complaints or for statistical data recording,
provides for the code to include the date and/or the
location of manufacture of the ballast and/or details
about the ballast type, the lamp type which can be

connected or the number of lamps which may Dbe

connected, or else exclusively to comprise only these

details. This also allows the relevant ballasts to be
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selected in a particularly simple manner in this way

for subsequent retrofitting, for example for software

updates 1in microcontroller control systems or when

searching for system parts to be replaced or to be
checked.

Brief description of the drawings

Figure 1 shows a schematic block diagram of a ballast

according to the 1invention.

Figure 2 shows, schematically, a lighting system

according to the invention.

Figure 3 shows a second exemplary embodiment of a

lighting system according to the i1nvention.

Figure 4 shows the ballast from Figure 1, £from the

outside.

Figures 5a-b5c show, schematically, the word layout of

control commands according to the invention.

Figure 6 shows schematic timing diagrams in order to

explain the readiness state according to the i1nvention.

Best mode for carrying out the invention
The 1invention will be explained in more detail in the

following text with reference to an 1i1llustrative

exemplary embodiment, with reference being made to the

attached figures. In this case, the disclosure, as well
as the above description 1itself, relates both to the
apparatus character and to the method character of the
invention. The individual features may also Dbe

significant to the invention i1n other combinations.

Figure 1 shows a schematic block diagram of a ballast
according to the invention for a discharge lamp in a

lighting system.

The discharge lamp, which 1s annotated 2, 1is started
and operated by the electronic ballast, which 1is

annotated 1, and, in particular, nas preheatable
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electrodes. The electronic ballast on the one hand has
a mains connection 31 for connection of a mains supply
cable 32, and on the other hand has a control
connection 41 for connection of a control cable 42.

Conventional devices are described per se only

cursorily in the following text, because those skilled

in the art will be familiar with their technical design

in any case and they are only of secondary 1lmportance
for understanding of the invention.

The mains connection 31 passes via a radlio suppression
filter 11 and a rectifier with a power factor

correction circuit (PFFC  circuit) to a smoothing

capacitor 13, which supplies DC power to an inverter
14, for example based on half-bridge topology. The
functional blocks of the 1inverter 14 are essentially a
lamp c¢ircuit 1l4da and a heating circuit 14b, and the

inverter 14 1s connected to the lamp 2 via a

transformer 15 with taps for heating the electrodes (as

indicated graphically).

On the other hand, the control connection 41 1is

connected to a digital electronic interface 17, and
supplies a controcl signal via the interface 17 to a
microcontroller 16 with a memory 16a. This
microcontroller 16 1s used to control the inverter,

that 1s to say 1in the end to control the lamp operation

including preheating, starting and the dimming

function.

Figure 2 once agailn schematically shows a 1lighting

system according to the invention, with 1-11 to 1-n and

1-21 to 1-m denoting electronic ballasts of the type
1llustrated i1n Figure 1, and 2-11 to 2-n and 2-21 to
2-m denoting discharge lamps c¢onnected to them,
corresponding to the lamp 2 shown in Figure 1. The
dashed horizontal 1line which is shown approximately in
the center of Figure 2 symbolically divides a first

room, which 1s located above it, from a second room,
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which 1is located below 1it. Some of the electronic
ballasts and lamps are thus located in the first room,

while others are located in the second room. In

reality, of course, further rooms, and possibly also
further electronic ballasts and lamps as well, are
provided, sO that 'Figure 2 may be regarded as
continuing downwards. Control elements for operating
the lighting system are provided at 7a and 7b in the
left-hand area, with the control elements being
connected to two controllers 3a and 3b. In this
example, both controllers are located in the first
room, Wwhere the control elements 7a and 7b are also
located, at the top on the left. However, an i1dentical
second control element 7a, which 1s interconnected to
the upper control element 7a and operates 1ldentilically,
is also located in the second room. The contrecller 3a
thus carries out functions which can be controlled from

both rooms, while the controller 3b 1is accessible only

in the first room.

The controllers 3a and 3b are connected by means of
control signal outputs to two bus signal lines 42,
whose branches correspond to the control line 42 shown
in Figure 1. The control signal line 42 thus has two
poles and is in the form of a pure bus line, because
the two controllers 3a and 3b as well as all the
electronic ballasts are connected to i1t. The mains
power supply 32 from each of the electronic ballasts 1is
not shown in Figure 2, and 1s provided locally on the

r al

basis of principles which are not of interest to the

invention. It 1s thus c¢lear that functions of the

b

individual Jlamps and electronic Dballasts can Dbe

controlled purely by signaling via a bus line 42, via

the control elements and controllers, and the control

signals will be described i1n more detail below.

Figure 3 shows an alternative to Figure 2, with

identical reference numbers denoting corresponding

elements. The difference from the embodiment shown in
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.E‘igure 2 is 1in that in this case one controller 3 1is

used for inputting control commands to the control

signal line 42, and itself receives commands via a bus

system in the form of a symbolic cable 6 for a more
general building control system. The controller 3 thus
in this case denotes the 1interface or the gateway
between the building control system  which is
illustrated by the cable 6 on its left and the actual
lighting system, which starts with the controller 3.
The design of the building control system and 1in
particular the command input are not i1illustrated 1in any
more detail here; this 1s merely to demonstrate that
the lighting system according to the invention can be

integrated in a system such as this.

Figure 4 shows one speclfic example of an electronic
ballast 1 as shown in Figures 1-3. A cuboid sheet-metal
housing 1s 1llustrated here, 1in which the circult
explained in more detail with reference to Figure 1 1s
accommodated. The mains connection 31 and the control
connection 41 can be seen on the left; four individual
connections for the lamp 2 are shown on the right, but
are not annotated. The electronic ballast 1 may easily

be fitted in lights via recesses which can be seen on
the left and right on the outside.

In particular, the electronic ballast 1 shown 1n
Figure 4 has a Dbarcode 8 printed on 1t, and the
corresponding code 1s reproduced alphanumerically. This
is the individual coding of the individual electronic

ballast as already explained in the introduction to the

description, which can be recorded by the fitter during
installation of the lighting system shown 1in Figure 2

or 3 or on retrofitting the electronic ballast 1 to an

existing lighting system, by means of a barcode reader

or by typing. The corresponding code 1s stored 1in the
semiconductor memory 1l6a, as 1illustrated 1i1n Figure 1,
for the microcontroller 16 1n the electronic ballast,

and reflects the manufacturing location, time and line
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(in the factory) of the electronic ballast and may also
include details about the appliance type, for example
about the number of lamp outputs and the lamp tjzpes

which can be operated.

The fitter can then produce an association, 1in a
correspondingly produced installation plan on paper
and/or a. corresponding file (reading by a barcode
reader or, for example, typing i1nto a notebook) between
the position of the individual electronic ballast 1, as
predetermined by 1ts installation, in the 1lighting
system as shown 1n Figure 2 or Figure 3 (that 1is to say
whether this 1s, for example, the electronic ballast
1-12 for the discharge lamp 2-12 for example at the
right on the rear on the ceiling of the first room, or
the electronic ballast 1-21 for the discharge lamp 2-
21, for example on the hall-side wall of the second
room) and the code 8, and can make this database
available to the programmer for the controllers 3.
During programming, the controller or controllers is or
are now informed of which electronic ballast code 8
corresponds to which position. The corresponding
electronic ballast 1 can then be addressed by signaling
by means of the electronic ballast code 8, that is to
say 1t reacts to appropriate commands with the correct
code 1nput or outputs the code to the controller in
response to a general request. The controller can thus

assign internal control addresses to each of the

electronic ballasts 1 and codes 8 (in principle, it may

also use the existing codes 8 as addresses).

Figures 5a and 5b show, schematically, the word layout
(frame) of control commands between the controliers 3
and electronic ballasts 1 based on the two biphase-
coded protocols. The biphase coding 1is explained in
Figure 5c¢, with the falling edge on the left from the
high level to the 1low level Dbeing intended to

correspond to the logic level 1, and the complementary
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rising flank on the right belng intended to correspond

to logic O.

In this exemplary embodiment, the upper protocol 1

corresponds to the already mentioned DALI protocol and

comprises a start Dbit (logic 1) as well as 16
subsequent information bits No. 15-0 and, finally, a
stop bit, which corresponds to a high level lasting for
two bit periods (referred to as Tprr). MSB and LSBI in
this case represent the most significant bit and the

least significant bit, respectively.

The second protocol 1is shown underneath this, that 1is
to say a communication protocol which in the present
case 1s OSRAM-specific, whose start bilt corresponds to
the DALI protocol 1 but which has a word length that is
lengthened by one bit and has an inverted-level stop
bit. The electronic ballasts 1 can thus unambiguously

determine both from the word length and from the nature

of the stop bit whether this 1s a DALI command or an

OSRAM-specific command.

In particular, this makes 1t possible to carry out

manufacturer-specific additional commands or checks, as

well as programming processes 1in the illustrated
lighting systems, 1ndependently of the functioning and
operation of the DALI communication between the

controllers 3 and electronic ballasts 1.

Finally, Figure 6 shows one of the various usage

options for the additional communication protocol,

namely with a manufacturer-specific readiness command.
The meanings of the horizontally running diagram lines
are shown on the 1left, with a high 1line level
corresponding to "peing switched on" and a low level
corresponding to "beling switched off". In the
illustrated diagram, the timing, which runs from left

to right, thus starts with the readiness mode being
switched off.
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Starting from the left, an on command first of all
results in a filament preheating state for the time Tjp,
which is followed by starting and thus lamp operation
(the lowermost horizontal line in the diagram suddenly
changes to "on"). A readiness command according to the
invention (the top line changes suddenly to "on") is
produced during lamp operation, which now continues for
a certain time, and initially this does not change the
lamp operation per se. However, 1t means that the

F

following off command (which will follow after a time

—r

which 1s once again undefined but does not exceed a

specific maximum period) still leads on the one hand to

lamp operation being ended, but on the other hand also
leads to the filament heating being switched on again
at the same time. If a new on command 1s now produced
after a certain time, once agaln not beyond a certain
maximum time, then, in contrast to the first on command
(at the extreme left), the lamp can be started again
immedilately, without having to walit for a new

preheating phase Tp.

In the 1llustrated example, a new readiness command 1is
produced while the lamp 1s swilitched on and once again

leads to a transition to the readiness state, that is

to say filament heating, after the next off command and

the simultaneous end of lamp operation. However, in

this example, the readiness state, that 1s to say the

filament heating, 1s 1intended to end after a further

specific time, either because a time interval which is

greater than a specific predetermined maximum time has

elapsed since the readiness command or since the off

command, oOr because a command has been received to end

the readiness state. The filament heating 1s thus

switched off. In consequence, filament preheating must

once again be carried out, as shown on the extreme

right, when the next on command occurs.

Thus, overall, the lighting system is able to allow the

lamp to be restarted immediately, with virtually no
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time delay, by selecting a readiness state by means of

the readiness command which 1s provided by the second

protocol. This 1is an advantageous factor of 1lighting
systems according to the invention, particularly in the
5 field of effect lighting.
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Claims
What is claimed is:
1. An electronic ballast for a 1lamp, in which the

operation of the lamp can be controlled by a digital
drive for the ballast by means of a communication
protocol,

wherein the ballast 1s designed to be driven digitally

by means of at least two communication protocols.

2. The appliance as claimed in c¢laim 1, which, on
reception of drive signals, can determine the
communication protocol to which the drive signals.
correspond, and can evaluate the drive signals in

accordance with the determined communication protocol.

3. A controller for controlling electronic ballasts
for lamps, which controller can control the operation
of the lamp by digitally driving the ballast by means
of a communication protocol,

wherelin the controller 1s designed to be driven

digitally by means of a second communication protocol.

4, The appliance as claimed 1in claim 3, which can
simultaneously transmit drive signals 1in accordance
with the first communication protocol and drive signals

1n accordance with the second communication protocol.

5. The appliance as claimed 1n one of the preceding
claims, 1n which the first and the second communication

protocol have an identical start bit.

6. The appliance as claimed in claims 1 or 3, 1in

which the first and the second communication protocol

have different word lengths.

7. The appliance as claimed in c¢laims 1 or 3, 1in

which the first and the second communication protocol
have different stop bits.
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8 . The appliance as claimed in claims 1 or 3, 1in
which the first and the second communication protocol
are biphase-coded.

9. A lighting system having an electronic ballast as

claimed in claim 1 or 2, in conjunction with one of

claims 5 to 8 as well.

10. A 1lighting system having a controller as claimed
in claim 3, 1in conjunction with one of claims 4 to 8 as

well, and also 1n conjunction with claim 9.

11. A method for the programming of appliances as

claimed in one of claims 1 to 8, in which the content
of a memory for the electronic ballast is read and/or

written to by means of the second communication

protocol.

Smart & Biggar

OUttawa, Canada
Patent Agents
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