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METHOD FOR CONNECTING AN EXPANSION
MODULE TO A PROGRAMMABLE ELECTRIC
SWITCHING DEVICE

BACKGROUND

[0001] The present invention relates to a method for
connecting an expansion module to a programmable electric
switching device.

[0002] Such switching devices may include, for example,
small control systems, control relays or the like. It is
common to all switching devices that they have a processing
unit, for example, in the form of a microprocessor, an
integrated display unit as well as an integrated operating
control unit.

[0003] A programmable control relay of this kind includ-
ing integrated arithmetic, operating control and display units
is already known from the main catalog “Automatisieren
und Energie verteilen *99”[Automation and Power Distri-
bution "99] (pages 05/006-05/007) of the Klockner-Moeller
GmbH Company. These devices are applicable for minor
control tasks in the field of domestic installations as well as
in the construction of control cabinets and in mechanical and
apparatus engineering. In lieu of the conventional wiring
technique of individual components such as auxiliary con-
tactors, relays or counter modules, the desired functions are
“wired” (programmed) in the control relay using software.
The programming is preferably carried out in circuit dia-
gram representation.

[0004] Moreover, programmable control systems (for
example, compact control systems) are known which can be
expanded in their functionality via so-called “expansion
modules” (main catalog of Klockner-Moeller GmbH Com-
pany; “Automatisieren und Energie verteilen *99”[ Automa-
tion and Power Distribution *99] (pages 01/004-01/005).

[0005] Switching devices such as those described above
are at present very limited in their expandability. If the
intention is for a basic device to be expanded with an
expansion module, it is required that the expansion module
exist in kind of a “table including connectable expansion
modules™ in the current operating system of the basic device.
The device, which is already known to the basic device, is
then selected and thus added to the functionality of the basic
device. To make these programmable switching devices
such as programmable control systems, logic relays and the
like compatible for future expansion modules, the applica-
tion software and the specific operating system including the
above mentioned table must be updated at the particular
time. For this, new hardware and software drivers have to be
developed. New expansion modules cannot be used until the
control system has been updated.

SUMMARY OF THE INVENTION

[0006] An object of the present invention is to provide a
method for connecting an expansion module to a program-
mable electric switching device which ensures the compat-
ibility of a basic device for non-implemented functions and
standards.

[0007] The present invention provides a method for con-
necting an expansion module to a programmable electric
switching device, the switching device including a process-
ing unit, a display screen, an operating control unit and
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signal inputs and signal outputs as well as a data interface;
and the processing unit, the display screen, the operating
control unit, the signal inputs, and the signal outputs as well
as the data interface being accommodated in a common
housing; and switching functions being programmable by
the user via a menu-driven user interface on the display
screen, and the programmable switching device switching
the current flow between the signal inputs and the signal
outputs under the control of a user program and as a function
of the state of the signal inputs; and the expansion module
including a processing unit and a data interface which are
accommodated in a common housing; and the switching
device and the expansion module being interconnected via
their data interfaces for exchanging data, the method includ-
ing the following method steps: initiation of a recognition
mode within the switching device during which an interro-
gation is carried out as to whether or not the connected
expansion module is initializable; if the expansion module is
not initializable, no data is exchanged between the switching
device and the expansion module; if the expansion module
is initializable, the switching device switches into an expan-
sion communication mode in which the further data
exchange takes place under the control of the operating
system of the expansion module.

[0008] Using a communication system (basic device with
connectable “known” expansion module) of the type men-
tioned at the outset, according to the present invention the
switching device and the expansion module are configured
in such a manner that, subsequent to connecting the expan-
sion module to the switching device, a recognition mode is
initiated within the switching device during which an inter-
rogation is carried out as to whether or not the connected
expansion module is initializable. If the expansion module is
not initializable, no data is exchanged between the switching
device and the expansion module; if the expansion module
is initializable, the switching device switches into an expan-
sion communication mode in which the further data
exchange for the initialization and, possibly, the configura-
tion of the expansion module, are carried out under the
control of the operating system of the expansion module. In
the course of the initialization, the operating data required
for the operation of the device combination (basic device
with expansion module) such as the device identifier for the
basic device and the functional profile is exchanged in an
appropriate data structure. During the configuration of a
configurable expansion module, necessary data such as the
station address, data rate and, possibly, variable parts from
the functional profile of the expansion module are supple-
mented or updated.

[0009] In an embodiment of the present invention, the
switching device is automatically switched into a remote
mode through the connection of an expansion module.
Alternatively, the remote mode can also be manually
selected by the user via a menu item “REMOTE ON” on the
user interface. By selecting “REMOTE ON”, the processing
unit (CPU) of the switching device will be controlled by the
processing unit of the connected expansion module from this
time on.

[0010] If an initializable expansion module is identified at
the device interface of the switching device which is
intended for this, the expansion module is initialized. In a
further step of the method, it is interrogated (via the oper-
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ating system of the switching device) whether or not the
initializable expansion module is configurable as well.

[0011] If the connected module is not configurable (for
example, a module for expanding the inputs and outputs by
n X inputs and m x outputs), the entire data exchange
required can be carried out fully automatically. Advanta-
geously, the data exchange is completely controlled by the
expansion module. To this end, a controlled data exchange
takes place between the two devices under the control of the
processing unit of the expansion module. The expansion
module transmits at least its minimum configuration data
required for a basic functionality to the switching device.

[0012] If the connected expansion module is configurable
(for example, a module for expanding the inputs and/or
outputs by n X inputs and/or m x outputs, the inputs and
outputs being commutable or definable by configuration),
the processing unit of the switching device acts as an MMI
(man-machine interface), providing appropriate services for
display output and keyboard entry.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The present invention will be elaborated upon
below on the basis of exemplary embodiments with refer-
ence to the drawings.

[0014] FIG. 1 shows schematic representation of a com-
munication system for carrying out the method according to
the present invention, including a switching device with a
connected expansion module; and

[0015] FIG. 2 shows an embodiment of a switching
device combination according to FIG. 1.

DETAILED DESCRIPTION

[0016] FIG. 1 shows a communication system for carry-
ing out the method according to the present invention. The
communication system includes a programmable electric
switching device 2 having a processing unit, a display screen
4, an operating control unit 6, signal inputs 8 and signal
outputs 10, and a data interface 12. In this context, the
processing unit, display screen 4, operating control unit 6,
signal inputs 8, and signal outputs 10 as well as data
interface 12 are accommodated in a common housing 14. In
this connection, the switching functions can be programmed
by the user via a menu-driven user interface on display
screen 4. Programmable switching device 2 then switches
the current flow between signal inputs 8 and signal outputs
10 under the control of a user program programmed by the
user and as a function of the state of signal inputs 8.

[0017] Moreover, the communication system includes an
expansion module 20 having a processing unit and a data
interface 24 which are accommodated in a common housing
22. Switching device 2 and expansion module 20 are
mechanically and electrically interconnected via their data
interfaces 12, 24. According to the present invention,
switching device 2 and expansion module 20 are designed in
such a manner that, subsequent to connecting expansion
module 20 to switching device 2, a recognition mode is
initiated within switching device 2 during which an inter-
rogation is carried out as to whether or not connected
expansion module 20 is initializable. If expansion module
20 is not initializable, no data is exchanged between switch-
ing device 2 and expansion module 20 (the module is
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ignored as a “foreign device™); if expansion module 20 is
initializable, switching device 2 switches into an expansion
communication mode in which the further data exchange
takes place under the control of the operating system of
expansion module 20.

[0018] Inanembodiment of the present invention, switch-
ing device 2 is switched into a remote mode when expansion
module 20 is connected. This remote mode can be freely
selected by the user via a menu item “REMOTE ON” on the
user interface. By selecting “REMOTE ON”, the processing
unit (CPU) of switching device 2 will be controlled by the
processing unit of connected expansion module 20 from this
time on.

[0019] If an initializable expansion module 20 is identified
at device interface 12 of switching device 2, the expansion
module 20 is interrogated (via the operating system of the
switching device) in a further step of the method, as to
whether or not initializable expansion module 20 is config-
urable as well.

[0020] If connected module 20 is not configurable, the
further data exchange (initialization and, possibly, minimum
configuration) can be carried out fully automatically. The
communication required for this is completely controlled by
expansion module 20 itself. To this end, a controlled data
exchange takes place between the two devices 2, 20 under
the control of the processing unit of expansion module 20.

[0021] If connected expansion module 20 is configurable,
it acts as an MMI (man-machine interface), providing appro-
priate services for display output and keyboard entry in that,
in the expansion communication mode, the processing unit
of switching device 2 is controlled by the processing unit of
expansion module 20 in such a manner that operating
control unit 6 and display screen 4 of switching device 2 are
functionally decoupled from the switching device and
coupled to expansion module 20. To enable input values of
keyboard 6 to be transmitted from switching device 2 to
connected expansion module 20, editors are needed which
are able to transmit values such as integer values or time-
of-day values to expansion module 20. All configurable
expansion modules 20 may be configured via a set of basic
services, as follows:

[0022] CLEAR DISPLAY prepares a character out-
put;

[0023] SET CURSOR positions the cursor within the
display field;

[0024] OUTPUT CHARACTER writes an ASCII
character at the instantaneous cursor position and
increments this character;

[0025] GET INTEGER VALUE awaits the accep-
tance of the value adjusted in the display (acceptance
is, for example, by actuating an enabling key); and

[0026] REMOTE OFF exits the configuration mode.

[0027] In this manner, it is possible to implement the entry
of address, baud rate and other parameters in the integer
range.

[0028] During the initial operation of the communication
system, the bus address or identity number of expansion
module 20 are stored in a storage unit (for example,
EEPROM) thereof for initializing and, possibly, configuring
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the expansion module. The bus address and identity number
have to be transferred from the processing unit of expansion
module 20 to the processing unit of switching device 2 in the
expansion communication mode. For this, a remote server
functionality is implemented in the processing unit of
switching device 2, enabling appropriate services, for
example, for inputting a station address of connected expan-
sion module 20 or for inputting parameters for the expansion
module via operating control unit 6 of switching device 2
and for displaying the address or parameters, which have
been input, on display screen 4 of switching device 2.

[0029] For the application case that the intention is to
implement the connection of switching device 2 to a bus
system, such as Profibus, via expansion module 20, expan-
sion module 20 features a corresponding interface 26 as well
as a software device for communication and connection to
the bus system. During the operation of the communication
system, a cyclic data exchange is then carried out between
the Profibus and the processing unit of expansion module 20.

[0030] FIG. 2 shows a schematic representation of the
functional connection of expansion module 20 to switching
device 2. In this context, operating system 30 is advanta-
geously provided with an operating system core 31 for the
coordination and execution of standard functions of switch-
ing device 2 and with several driver parts 32, 33 for the data
coordination of input unit 6 and display unit 8. According
the present invention, operating system 30, moreover, has a
configurator part 34. This configurator part 34 interacts with
operating system core 31 in such a manner that a commu-
nication with connected expansion module 20 is possible via
device interface 12, and that data of expansion module 20
may be changed and/or input therein via input unit 6, and
that this process may be displayed via display unit 4. In this
mode of operation, with control being via configurator part
34, operating system core 31 of switching device 2 only
feeds through the data from input unit 6 of switching device
2 to external expansion module 20 and from expansion
module 20 to integrated display unit 8 of switching device
2.

[0031] If an expansion device 20 is connected to switching
device 2, then expansion module 20 is recognized by oper-
ating system 30 of switching device 2 as soon as switching
device 2 is energized and the remote mode is selected. If
expansion module 20 has not yet been initialized by switch-
ing device 2, the system is blocked and cannot go into the
operating state “RUN”. A subitem “REMOTE ON” appears
on the start menu of switching device 2. If subitem
“REMOTE ON?” is selected, an initialization run is started
by operating system 30 (data string is transmitted to expan-
sion module 20). Thereupon, configurator part 34 of opera-
tion system 30 of switching device 2 receives a data string
for display unit 4 from expansion module 20. From this time
on, expansion module 20 takes over the control of display
unit 4 and the interrogation of input unit 6 via configurator
part 34 of switching device 2. The data string transmitted by
expansion module 20 contains user information in plain text
on required inputs and makes available the input masks
needed for the input. Thus, configurator part 34 of operating
system 30 of switching device 2 acts as a data pass-through
of expansion module 20. In this context, data checks such as
value range checks and plausibility checks are incumbent
upon expansion module 20 alone.
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[0032] According to the present invention, the entire func-
tionality of new expansion module 20 and the required
initialization data are present in expansion module 20. Using
this embodiment of the present invention, it is also possible
for future expansion modules 20 to be coupled to switching
devices 2. As a result, a switching device 2 of today can later
be coupled, for example, to a bus interface developed at a
later time.

What is claimed is:

1. A method for connecting an expansion module to a
programmable electric switching device, the method com-
prising:

interconnecting the switching device and the expansion
module via a first data interface of the switching device
and second data interface of the expansion module;

initiating a recognition mode in the switching device, an
interrogation as to whether or not the expansion module
is initializable being performed during the recognition
mode;

when the expansion module is not initializable, exchang-
ing no data between the switching device and the
expansion module; and

when the expansion module is initializable, switching the
switching device into an expansion communication
mode, a data exchange being performed under a control
of an operating system of the expansion module during
the communication mode.

2. The method as recited in claim 1 wherein:

the switching device further includes a first processing
unit, a display screen, an operating control unit, a
plurality of signal inputs, and a plurality of signal
outputs;

switching functions of the switching device are program-
mable by a user via a menu-driven user interface on the
display screen;

the programmable switching device is capable of switch-
ing a current flow between the plurality of signal inputs
and the plurality of signal outputs under a control of a
user program and as a function of a state of the plurality
of signal inputs; and

the expansion module further includes a second process-
ing unit.
3. The method as recited in claim 2 further comprising:

disposing the first processing unit, the display screen, the
operating control unit, the plurality of signal inputs, the
plurality of signal outputs and the first data interface in
a first housing; and

disposing the second processing unit and the second data
interface in a second housing.
4. The method as recited in claim 2 wherein the expansion
module is initializable and further comprising:

interrogating as to whether or not the expansion module
is configurable; and

when the expansion module is configurable, controlling
the first processing unit using the second the processing
unit in an expansion communication mode so as to
enable the operating control unit and the display screen
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to be functionally decoupled from the switching device
and coupled to the expansion module.

5. A method for connecting an expansion module to a
programmable electric switching device, the switching
device including a first processing unit, a display screen, an
operating control unit, a plurality of signal inputs, a plurality
of signal outputs and a first data interface, switching func-
tions of the switching device being programmable by a user
via a menu-driven user interface on the display screen, the
programmable switching device being capable of switching
a current flow between the plurality of signal inputs and the
plurality of signal outputs under a control of a user program
and as a function of a state of the plurality of signal inputs,
the expansion module including a second processing unit
and a second data interface, the method comprising:

interconnecting the switching device and the expansion
module via the first and second data interfaces for
exchanging data;

initiating a recognition mode in the switching device, an
interrogation as to whether or not the expansion module
is initializable being performed during the recognition
mode;

when the expansion module is not initializable, exchang-
ing no data between the switching device and the
expansion module; and

when the expansion module is initializable, switching the
switching device into an expansion communication
mode, a data exchange being performed under a control
of an operating system of the expansion module during
the communication mode.

6. The method as recited in claim 5 further comprising:

disposing the first processing unit, the display screen, the
operating control unit, the plurality of signal inputs, the
plurality of signal outputs and the first data interface in
a first housing; and

disposing the second processing unit and the second data
interface in a second housing.
7. The method as recited in claim 5 wherein the expansion
module is initializable and further comprising:

interrogating as to whether or not the expansion module
is configurable; and

when the expansion module is configurable, controlling
the first processing unit using the second the processing
unit in an expansion communication mode so as to
enable the operating control unit and the display screen
to be functionally decoupled from the switching device
and coupled to the expansion module.
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8. A method for connecting an expansion module to a
programmable electric switching device, the switching
device including a first processing unit, a display screen, an
operating control unit, a plurality of signal inputs, a plurality
of signal outputs and a first data interface, switching func-
tions of the switching device being programmable by a user
via a menu-driven user interface on the display screen, the
programmable switching device being capable of switching
a current flow between the plurality of signal inputs and the
plurality of signal outputs under a control of a user program
and as a function of a state of the plurality of signal inputs,
the expansion module including a second processing unit
and a second data interface, the method comprising:

disposing the first processing unit, the display screen, the
operating control unit, the plurality of signal inputs, the
plurality of signal outputs and the first data interface in
a first housing;

disposing the second processing unit and the second data
interface in a second housing;

interconnecting the switching device and the expansion
module via the first and second data interfaces for
exchanging data;

initiating a recognition mode in the switching device, an
interrogation as to whether or not the expansion module
is initializable being performed during the recognition
mode;

when the expansion module is not initializable, exchang-
ing no data between the switching device and the
expansion module; and

when the expansion module is initializable, switching the
switching device into an expansion communication
mode, a data exchange being performed under a control
of an operating system of the expansion module during
the communication mode.
9. The method as recited in claim 8 wherein the expansion
module is initializable and further comprising:

interrogating as to whether or not the expansion module
is configurable; and

when the expansion module is configurable, controlling
the first processing unit using the second the processing
unit in an expansion communication mode so as to
enable the operating control unit and the display screen
to be functionally decoupled from the switching device
and coupled to the expansion module.



