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(57) Abstract: A computer unit (1) for a robot
controller, the computer unit comprising: a first
and a second processor (2,3), a first set of sockets
(5a-d) adapted to enable external communication
between the first processor and peripheral units,
a second set of sockets (6a-d) adapted to enable
external communication between the second
processor and peripheral units. The computer
unit is adapted to change configuration between
three types of configuration modes: a first
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configuration mode wherein the first processor
and the first set of sockets are configured to be a
main computer and the second processor and the
second set of sockets are configured to be an axis
computer, a second configuration mode wherein
the first and second processors and the first and
second sets of sockets are configured to be a
main computer , and a third configuration mode
wherein the processors and the sets of sockets are
configured to be two axis computers.
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5 A ROBOT CONTROLLER, A COMPUTER UNIT AND A
BASE MODULE FOR A ROBOT CONTROLLER

FIELD OF THE INVENTION

10 The present invention relates to a computer unit suitable for a
robot controller in an industrial robot system including one or
more actuators.

The present invention also relates to a base module for a robot
15 controller in an industrial robot system.

The present invention also relates to a robot controller in an in-
dustrial robot system.

20 PRIOR ART

An industrial robot system includes one robot controller and one
or more actuators, such as manipulators and/or external axes.
The robot controller comprises a main computer adapted to exe-
25 cute robot programs, including movement instructions for the
actuators, and one or more axis computers which receive control
instructions from the main computer. The control instructions
from the main computer are transformed by the axis computer
into control signals for the drive unit of the actuator. The func-
30 tion of the axis computer is thus to ensure that orders from the
main computer are carried out. The task of the main computer is
to plan the movement path of the robot, so-called path planning,
and the task of the axis computer is to ensure that the robot
completes the planned path. The main computer also has many
35 other tasks, such as handling 1/O-systems, application pro-
grams, interpolation and communication with external devices
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and systems. The safety of the system is usually implemented
making use of existing units mentioned above combined with
additional devices.

Due to hard real-time requirements, each actuator in a multi-
robot system needs at least one axis computer. On the other
hand, it is beneficial to use one main computer for all actuators.
This will result in reduced cost for the multi-robot system and
gives better opportunities for synchronized control of a number
of actuators. This approach causes a difficulty in the choice of
components of the robot controller. Basically, a suitable solution
for a single-robot system is not sufficient for a multi-robot sys-
tem and a multi-robot main computer is oversized for a single-
robot application. Thus, fully optimized solutions for single- and
multi-robot systems will look different. However, use of different
hardware and software for different applications is not an attrac-
tive solution, since it leads to additional costs and enormous
engineering work.

A conventional robot controller for an industrial robot system
comprises a unit in which the main computer and the axis com-
puters are mounted in one and the same cabinet with a common
power supply and a common casing. The control system is pro-
vided with an internal bus for communication between the differ-
ent parts. In multi-robot applications, the robots are either pro-
vided with individual robot controllers, or with a common robot
controller including a main computer and at least one axis com-
puter per actuator.

A disadvantage with the conventional robot controllers is that
they are inflexible. To be able to add more actuators, the robot
controller must either be oversized from the start regarding
computer utility, or the whole of, or parts of, the robot controller
must be replaced or be rebuilt to obtain the necessary computer
utility.
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A solution to this problem has been proposed in the international
patent application WO 03/103903 A1, which discloses a robot
controller that is divided into a plurality of separate modules,
adapted to handle various functions. Each module is provided
with its own power supply. The main computer is arranged in
one separate module and the axis computers are arranged in
other separate modules. Thereby, it is easy to extend the com-
puter capacity of the robot controller by connecting new mod-
ules. For example, if a new actuator is to be connected to the
robot controller, it is sufficient to connect another module includ-
ing an axis computer to upgrade the robot controller. Although,
this solution is suitable in a multi-robot system, it is not optimal
in a single-robot system as cost and size of the robot controller
is increased due to the modular system.

OBJECTS AND SUMMARY OF THE INVENTION

The object of the present invention is to provide a cost efficient
and high performance computer unit for a robot controller, which
is suitable for a single as well as a multi-robot system.

This object is achieved by a computer unit as defined in claim 1.

Such a computer unit comprises a first and a second processor,
a first set of sockets adapted to enable external communication
between the first processor and peripheral units, a second set of
sockets adapted to enable external communication between the
second processor and peripheral units, and a connection be-
tween the first and second processor to enable internal commu-
nication between the processors. The computer unit is adapted
to change configuration between three types of configuration
modes, namely: a first configuration mode wherein the first
processor and the first set of sockets are configured to be a
main computer and the second processor and second set of
sockets are configured to be an axis computer, a second con-
figuration mode wherein the first and second processors and the
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first and second sets of sockets are configured to be a dual
processor main computer, and a third configuration mode
wherein the first processor and the first set of sockets are con-
figured to be a first axis computer and the second processor and
second set of sockets are configured to be a second axis com-
puter.

This solution makes it possible to use the same type of com-
puter units for a single-robot system as well as for a multi-robot
system. The computer units are optimized dependent on their
use in a single- or a multi-robot system. In a single-robot sys-
tem, only one computer unit is needed, which is configured into
the first configuration mode, i.e. the computer unit is configured
to include one main computer and one axis computer. In a multi-
robot system, two or more computer units are used. The con-
figuration of the computer units depends on the demand of com-
puter power. If a more powerful main computer is desired, the
computer unit is configured into the second configuration mode,
in which the computer unit is configured to be a dual processor
main computer.

The present invention reduces production cost due to the fact
that the same hardware can be used for different applications.
The size of the computer unit is reduced compared to the prior
art modules having a separate module for the main computer
and each axis computer. For a large multi-robot system, parti-
tioning the main computer into two different processing units im-
proves the response of the system to external events. As the
power dissipation in each processor grows faster than linear, the
use of two smaller processors instead of one large has a posi-
tive impact on the cooling system as well.

According to an embodiment of the invention, the computer unit
is adapted, upon start-up, to retrieve and store configuration
data including information on which peripheral units the first and
second sets of sockets are connected to. The various configura-
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tion modes require different configuration data. Thus, the con-
figuration data includes specific information dependent on the
selected configuration mode. The configuration data includes
information on which peripheral units each of the processors are
allowed to communicate with, and the routes to peripheral units.
Which peripheral units the processors are allowed to communi-
cate with depends on the selected configuration mode. For ex-
ample, when the computer is configured into the third configura-
tion mode, the first processor is configured as an axis computer
for control of a first actuator and the second processor is con-
figured as an axis computer for control of a second actuator,
and the first processor communicates with the first actuator and
the second processor communicates with the second actuator.

Preferably, the communication data also includes information on
how to communicate with the peripheral units, such as informa-
tion on communication protocols. Thus, the computer unit re-
trieves a complete set of information needed to be able to com-
municate with the peripheral units.

According to an embodiment of the invention, the configuration
data includes software to be run on the processors; which soft-
ware is loaded depends on the desired configuration mode. Con-
veniently, the configuration data also includes configuration data
for the software and the computer unit is adapted to configure
the processors and the software to desired computers by means
of the configuration data. In dependence on which type of com-
puter the processors are to be configured to, different software
is needed. When the software is run on the processor, the proc-
essor becomes either a main computer, a part of a dual proces-
sor main computer, or an axis computer.

According to an embodiment of the invention, the computer unit
comprises a non-volatile storage unit including program instruc-
tion for initiation of the configuration of the computer unit, the
program instructions including information on where the configu-
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ration data is to be retrieved. Upon start of the computer unit,
the computer unit has to be configured into one of the tree pos-
sible configuration modes. Program instruction for initiation of
the configuration of the computer unit is stored in a non-volatile
storage unit. The instructions include instructions on how and
where to retrieve configuration data necessary to be able to
carry out the configuration. The configuration data is either
stored somewhere on the computer unit, or on a peripheral unit.
A peripheral unit may send the configuration data to the com-
puter unit, and then the instruction is to wait for configuration
data to arrive.

According to an embodiment of the invention, the computer unit
comprises at least one replaceable mass storage unit including
configuration data for one of the configuration modes, and the
computer unit is adapted to read configuration data from the
mass storage unit and to configure the computer unit accord-
ingly. Thus, updating of the system can be performed by change
of a single mass storage unit. For example, there are two re-
placeable mass storage units and a first of the mass storage
units includes configuration data for the first configuration mode
and a second of the mass storage units includes configuration
data for the second configuration mode. The computer unit is
adapted to read configuration data from the presently connected
mass storage unit. This embodiment makes it easy for an opera-
tor to select a desired configuration mode by connecting a mass
storage unit having configuration data for the desired configura-
tion mode. It is also easy for the operator to change to another
configuration mode by changing to another mass storage unit
having other configuration data. Upon start of the computer unit,
it reads configuration data from the mass storage unit, which is
presently connected to the unit.

According to an embodiment of the invention, the computer unit
is adapted to determine whether it is provided with a mass stor-
age unit or not, and if not to retrieve configuration data from a
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peripheral unit. A mass storage unit is a rather expensive unit.
This embodiment is cost-effective, since it does not require a
mass storage unit for each configuration mode.

According to an embodiment of the invention, when the com-
puter is configured into the second configuration mode, the first
processor is configured to be responsible for periodical and time
critical course of events, such as motion planning, and the sec-
ond processor is configured to be responsible for event driven
course of events. The tasks on the main computer are divided
according to their nature: time critical or even based. Thereby,
the load on each processor becomes larger, which leads to a
more efficient use of the processors. The response to all 1/Os
are improved.

According to an embodiment of the invention, each of the proc-
essors of the computer unit comprises at least one connection to
Ethernet to enable external communication and if necessary re-
trieve data for configuration at start-up.

Another object of the present invention is to provide a method
for configuration of a computer unit according to claim 1. The
method comprises: loading configuration data for the desired
configuration mode, and connecting the sets of sockets to pe-
ripheral units according to the desired configuration mode.

Another object of the present invention is to provide base mod-
ule for a robot controller.

Such a base module comprises a cabinet, a power supply, and a
drive unit adapted to control motors of an actuator, and is de-
signed to receive a computer unit including either a main com-
puter or an axis computer. The same base module can be used
for the main computer as well as the axis computers. Thus, the
production costs are reduced. Preferably, the module is pro-
vided with an opening designed to receive the computer unit.
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The computer unit for the main computer and the axis computers
has the same outer dimensions. A robot controller may include
one or more such base modules.

According to the invention the control module is designed to re-
ceive a computer unit according to claim 1. This is cost-effective
since the number of different components, which have to be pro-
duced, is reduced. The same type of base module and the same
type of computer unit can be used for the main computer as well
as the for the axis computers. Thereby, production costs are re-
duced.

Another object of the present invention is to provide a cost-
effective robot controller, which is suitable for a single- as well
as a multi-robot system.

According to one embodiment of the invention, the robot control-
ler comprises at least one computer unit according to claim 1.

According to one embodiment of the invention, the robot control-
ler has a computer unit configured according to the first configu-
ration mode. This robot controller is useful in a single-robot sys-
tem.

According to another embodiment of the invention, the robot
controller comprises at least two computer units, wherein a first
of the computer units is configured according to the second con-
figuration mode, and a second of the computer units is config-
ured according to the third configuration mode. This robot con-
troller is useful in a multi-robot system.

According to one embodiment of the invention, the robot control-
ler comprises at least two separate base modules, each includ-
ing a drive unit adapted to control motors of a manipulator. A
first of the base modules includes a computer unit having a main
computer and a second of the base modules includes a com-



10

15

20

25

30

35

WO 2007/104662 PCT/EP2007/052000

puter unit having two axis computers. The base modules are
connected to each other such that the main computer and the
axis computers communicate with each other, and one of the
axis computers communicate with the drive unit of the first base
module and the other axis computer communicates with the
drive unit of the second base module. Due to the fact that each
of the base modules is provided with a drive unit, it is possible
to control two manipulators with only two base modules. Thus,
the number of modules needed is reduced and thereby the
hardware cost for the robot controller is reduced.

BRIEF DESCRIPTION OF THE DRAWINGS
The invention will now be explained more closely by the descrip-
tion of different embodiments of the invention and with reference

to the appended figures.

Fig. 1a shows a computer unit according to an embodiment of
the invention.

Fig. 1b shows a computer unit according to another embodiment
of the invention.

Fig. 2a shows the computer unit, shown in figure 1, configured
into a first configuration mode.

Fig. 2b shows the computer unit shown in figure 1, configured
into a second configuration mode.

Fig. 2c shows the computer unit shown in figure 1, configured
into a third configuration mode.

Fig. 3 shows a base module for a robot controller.

Fig. 4 shows a base module including the computer unit shown
in figure 1a.
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Fig. 5 shows a robot controller having a base module config-
ured for control of a single actuator.

Fig. 6 shows a robot controller having two base modules con-
figured for control of two actuators.

Fig. 7 shows a robot controller having three base modules con-
figured for control of three actuators.

Fig. 8 shows a robot controller having four base modules con-
figured for control of four actuators.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
OF THE INVENTION

Figure 1a shows a computer unit 1 according to an embodiment
of the invention. The computer unit 1 comprises a first processor
2, a second processor 3, and a connection 4 to enable internal
communication between the processors. Preferably, the proces-
sors are of a highly integrated type of CPU, for example
MPC8349. In this embodiment the processors are intercon-
nected by a bus connection 4, for example a PCl-bus,
(PCl=Peripheral Component Interconnect). Alternatively, the
processors are connected through a direct link. Further, the
computer unit 1 comprises a first set of sockets 5a-d adapted to
enable external communication between the first processor 2
and peripheral units, and a second set 6a-d of sockets adapted
to enable external communication between the second proces-
sor 3 and peripheral units. In this embodiment the set of sockets
includes a plurality of PCI-slots for receiving expansion cards for
the peripheral units. The first set of sockets 5a-d is connected to
the first processor 2 via a bus connection 7a, for example a PCI-
bus, and the second set of sockets 6a-d is connected to the
second processor 3 via a bus connection 7b.

10
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The computer unit 1 is adapted to change configuration between
three types of configuration modes: a first configuration mode
wherein the first processor 2 and the first set of sockets 5a-d
are configured to be a main computer and the second processor
3 and the second set of sockets 6a-d are configured to be an
axis computer, a second configuration mode wherein the first
and second processors and the first and second sets of sockets
are configured to be a dual processor main computer, and a
third configuration mode wherein the first processor and the first
set of sockets are configured to be a first axis computer and the
second processor and second set of sockets are configured to
be a second axis computer.

The computer unit 1 further comprises two non-volatile storage
units 8,9, for example, a flash memory, including program in-
struction for initiation of the configuration of the computer unit
upon start of the computer unit. The program instructions in-
clude information on where configuration data is to be retrieved.
As a non-volatile memory is the most expensive memory in a
computer, it is advantageous to save configuration data in a
cheaper memory, and only have instructions as to how to re-
trieve the configuration data on the non-volatile memory.

The computer unit 1 further comprises two memory units 10,11,
such as RAM, for storage of data and software for the proces-
sors. Each processor is connected to one of the memory units
10,11. Further, the computer unit is provided with a holder (not
shown in the figure) for a mass storage unit 14, for example a
CF (Compact Flash), a USB storage device, or a hard disc. The
holder is arranged so that the mass storage unit can easily be
attached to and detached from the computer unit. Thereby, it is
possible for a user to remove a mass storage unit carrying data
for one of the configuration modes, and replace it with another
mass storage unit carrying data for another of the configuration
modes. In this embodiment, the computer unit can comprise two
different replaceable mass storage units 14 (only one being

11
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shown in the figure). One of mass storage units carries configu-
ration data for the first configuration mode and the other unit
carries configuration data for the second configuration mode. It
is only possible to connect one mass storage unit at a time to
the computer unit. Upon start of the computer unit, for example
when the controller is switched on, one of the processors is
adapted to read configuration data from the connected mass
storage unit and to configure the computer unit accordingly.

When the controller is switched on, the initiation instructions
from the non-volatile memory are executed. If there is a mass
storage attached to the holder, one of the processors becomes
Master on the common bus 4, reads configuration data from the
connected mass storage unit 14, and configures the computer
unit accordingly. If the holder is empty, i.e. if there is no mass
storage attached to the holder, the processor is instructed to
wait for configuration data, which is sent from an external unit.
For example, if the computer unit is to be configured into the
third configuration mode, in which both processors are config-
ured to be axis computers, it is suitable that the main computer
provides the computer unit with configuration data. Thus, if the
user desires to configure the computer unit into two axis com-
puters, the user has to remove the mass storage unit from the
holder before switching on the controller.

The configuration data includes information on which peripheral
units the first and second sets of sockets are connected to, such
as the addresses to the expansion cards fitted in the PCI-slots.
The configuration data also includes information on how to
communicate with the peripheral units, such as communication
protocols. Further the configuration data also includes software
modules to be run on the processors in order to make them
function as the desired computers, i.e. as a single processor
main computer, a dual processor main computer, or an axis
computer. The contents of the software modules depend on the
desired configuration mode. The configuration data also in-

12
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cludes configuration data for the software modules. The com-
puter unit is adapted to configure the processors and the soft-
ware modules to the desired computers by means of the con-
figuration data. Alternatively, a part of the configuration data is
stored on the mass storage unit 14, for example information on
which peripheral units the sockets are connected to and infor-
mation on how to communicate with the peripheral units, and
another part of the configuration data is stored on a peripheral
unit. The mass storage unit 14 may also carry control programs
for the actuators.

The computer unit comprises at least one connection 16, in this
embodiment two connections, adapted to enable external com-
munication between the first processor 2 and external devices
via Ethernet, and at least one connection 17, in this embodiment
two connections, adapted to enable external communication be-
tween the second processor 3 and external devices via
Ethernet. If a robot controller includes more than one computer
unit, the computer units communicate with each other through
the Ethernet connections 16 and 17. In an alternative embodi-
ment, configuration data is received through the Ethernet con-
nection 16 or 17. The computer unit is equipped with at least
one USB interface 13a-b to be used for different purposes, such
as downloading the data or uploading of the programs. As an
alternative to the reconfiguration process outlined above, i.e.
replacement of the mass storage device, a USB device can be
used. Inserting a USB storage device with a given structure can
instruct the computer unit that an update or a new configuration
is to be loaded. The corresponding CPU will then be responsible
for actual replacement of the data.

In the following, an example of a method for configuration of the

computer module, as shown in figure 1, is described. The con-
figuration method includes the following steps:

13



10

15

20

25

30

35

WO 2007/104662 PCT/EP2007/052000

A) If the first or second configuration mode is desired, a mass
storage unit including configuration data for the desired configu-
ration mode is attached to the mass storage holder. If the third
configuration mode is desired the mass storage holder should
be emptied.

B) Expansion cards for the desired configuration mode are
mounted in the sockets. Cables from the peripheral units are
connected to the expansion cards.

C) The computer unit is switched on.

D) The processors retrieve information on which of the proces-
sors is Master and which one is Slave, and where to find con-
figuration data from the non-violent memory 8,9.

E) The Master processor retrieves the configuration data and
stores it in the memory units 10,11. If the computer unit is
switched on without having a mass storage unit in the holder, it
is understood that the third configuration mode is desired and
the Master processor will start to look on the network for its
main computer, which sends configuration data to the computer
unit.

F) The Master processor configures the software modules by
means of the retrieved configuration data.

G) The Master processor retrieves the control programs for the
actuators and stores them in the memory units 10,11.

Figure 1b shows a computer unit 1’ according to another em-
bodiment of the invention. The computer unit further comprises
a programmable logic 18, for example an FPGA and components
19, which is any component with a logical interface such as a
memory, an A/D converter, a filter or an auxiliary processor unit.
The programmable logic 18 is connected to the common bus 4

14
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and functions as a switch for switching between the memory 14,
the components 19 and the first and second processors 2,3.

Figure 2a shows a computer unit 1a configured into the first con-
figuration mode. The left processor is configured to be a single
processor main computer and the right processor is configured
to be an axis computer. The left set of sockets 5a-d is config-
ured as a main computer interface and the right set of sockets
6a-d is configured as an axis computer interface. For example, a
PCI card for safety is connected to socket 5a, a PCIl card to a
Fieldbus Master is connected to socket 5b, a PCIl card to a
Fieldbus Slave is connected to socket 5¢, and a PCI card to
slow sensors, such as vision cameras, is connected to socket
5d. One of the Ethernet connections 16 is connected to a Teach
Pendant Unit (TPU) and the other to a LAN. The set of sockets
6a-d is used for communication with the drive unit of the actua-
tor. For example, a PCI card for safety is connected to socket
6a, a PCIl card to a 6-axis actuator is connected to socket 6b, a
PCI card to an external axis is connected to socket 6¢, and a
PCI card to fast sensors, such as force sensors, is connected to
socket 6d. The most important sensor input is the feedback from
the motor of the actuator, but other signals can also be of inter-
est for special applications, such as for force control.

Figure 2b shows a computer unit 1b configured into the second
configuration mode, i.e. into a dual processor main computer.
The left processor is configured to be responsible for periodical
and time-critical course of events, and the right processor is
configured to be responsible for event-driven course of events.
This means that the left processor is responsible for the motion
part, for example path planning, and the right processor beco-
mes an |/O computer. The sockets are then used for connection
of fieldbusses and similar kinds. The set of sockets 5a-d and 6a-
d are configured as an interface to a dual processor main com-
puter. The set of socket 5a-d are, for example, connected to a
PCI card for safety, a PCI card to a first axis computer, a PCI

15
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card to a second axis computer, and a PCI card to slow sensors.
The set of socket 6a-d are, for example, connected to a PCI
card for safety, a PCI| card to a Fieldbus Master, a PCI| card to
an external axis, and a PCI card to fast sensors. This dual-
processor computer will be able to control two axis computers.

Figure 2c shows a computer unit 1¢c configured into the third
configuration mode. The left and the right processors are con-
figured to be axis computers. Each of the sets of sockets 5a-d
and 6a-d is configured as an axis computer interface. In this
case, the PCI slots on both sides are used for interfacing the
drive unit of the actuators. For example, PCI cards for safety is
connected to sockets 5a, 6a, a PCI card to a first 6-axis actuator
is connected to socket 5b, a PCI card to a second 6-axis actua-
tor is connected to socket 6b, a PCIl card to a first external axis
is connected to socket 5¢, a PCI card to a second external axis
is connected to socket 6¢, and PCI cards to fast sensors are
connected to sockets 5d, 6d. The most important sensor input is
the feedback from the motor of the actuator, but other signals
can also be of interest for special applications.

It is advantageous to use the proposed computer unit as an
element in a robot control system, also denoted a robot control-
ler. This allows packaging of the control system into cabinets
with similar contents that can be used as one single-robot con-
trol system or a multi-robot control system. A cabinet and its
content is denoted a base module.

Figure 3 shows an example of a base module 20 for a robot con-
troller. The base module comprises a cabinet 21 enclosing a
drive unit 22 for one manipulator and, for example, one or more
external axes, a transformer and an AC/DC converter 24, a
panel board for safety 26, contactor 27, a contactor board 28,
power supply 30 for the module, and extension possibilities for
additional user 1/O 32. The base module 20 has an opening 29
adapted to receive a computer unit including either a main com-

16



10

15

20

25

30

35

WO 2007/104662 PCT/EP2007/052000

puter or an axis computer. The base module 20 is also provided
with connection means (not shown) to connect the computer unit
to other parts of the base module and to other base modules in-
cluded in the controller. For example, the computer unit can be
the computer unit 1 described above. However, the computer
unit can also be another type of computer unit, for example, in-
cluding only one processor and not reconfigurable. A robot con-
troller may include a plurality of separate base modules and a
plurality of computer units having the same outer dimensions
and which fits in the opening 29. In the following a plurality of
examples will be described in connection to a base module hav-
ing the reconfigurable dual processor computer unit described
above. However, the invention is not limited to this type of com-
puter module.

Figure 4 shows a base module 20 comprising the configurable
computer unit 1, also denoted a dual computer board. The base
module can then be configured as one single-robot control sys-
tem, as shown in figure 5. The computer unit 1a is configured
into a main computer (MC) and an axis computer (AXC). Com-
munications between different parts of the base module are
made by serial point to point links, as illustrated by arrows in the
figure.

Figure 6 shows a robot controller having two base modules 20a-
b configured for control of two actuators. The first base module
20a has a computer unit 1b configured as a dual processor main
computer (MC) and the second base module 20b has a com-
puter unit 1¢c configured as a two-axis computer. The second
module 20b lacks the panel board and the user I/O unit. The
main computer communicates with the axis computers through
Ethernet, shown by thick arrows. The thin arrows indicate serial
communication links between the axis computers and the rest of
the system. One of the axis computers AXC1 communicates with
the drive unit of the base module 20a and the other axis com-
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puter AXC2 communicates with the drive unit of the base mod-
ule 20b.

Figure 7 shows a robot controller having three base modules
20a-c configured for control of three actuators. Here, the third
base module 20c is a copy of the second base module 20b
where the second axis computer is not used. The thick arrows
indicate Ethernet links and the thin arrows indicate serial links.
As noticed here, for the third module, the communication is only
trough the Ethernet, which does not require short distance be-
tween the modules.

Figure 8 shows a robot controller having four base modules 20a-
d configured for control of four actuators. The third and fourth
module 20c-d are identical and do not need to be placed too
close to the other modules 20a-b. An advantage with this em-
bodiment is that the third and fourth module 20c-d can be lo-
cated close to the actuator that it controls. In another embodi-
ment it is possible to have only three base modules 20a-c for
control of four actuators.

Finally, it should be noted that the contactors beneficially could
be integrated with the computer module. That results in a reduc-
tion of the number of parts and additional cost reduction.

The present invention is not limited to the embodiments dis-
closed but may be varied and modified within the scope of the
following claims. For example, the robot controller may include a
first computer module configured into the first configuration
mode and a second computer module configured into the third
configuration mode.
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CLAIMS

1. A computer unit (1,1a-c) for a robot controller, the com-
puter unit comprising:

- a first and a second processor (2,3),

- a first set of sockets (5a-d) adapted to enable external
communication between the first processor and periph-
eral units,

- a second set of sockets (6a-d) adapted to enable external
communication between the second processor and pe-
ripheral units, and

- a connection (4) between the first and second processors to
enable internal communication between the processors,

characterized in that the computer unit is adapted to change
configuration between three types of configuration modes,
namely:

- a first configuration mode wherein said first processor and
said first set of sockets are configured to be a main com-
puter and said second processor and second set of
sockets are configured to be an axis computer,

- a second configuration mode wherein said first and second
processors and said first and second sets of sockets are
configured to be a dual processor main computer, and

- a third configuration mode wherein said first processor and
said first set of sockets are configured to be a first axis
computer and said second processor and second set of
sockets are configured to be a second axis computer.

2. The computer unit according to claim 1, wherein the computer
unit is adapted, upon start-up, to retrieve and store configura-
tion data including information on which peripheral units said
first and second sets of sockets can be connected to.

3. The computer unit according to claim 2, wherein said configu-

ration data includes software to be run on the processors, which
software depends on the desired configuration mode.
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4. The computer unit according to claim 3, wherein the configu-
ration data includes configuration data for said software, and the
computer unit is adapted to configure the processors and said
software to desired computers by means of said configuration
data.

5. The computer unit according to any of the previous claims,
wherein the computer unit comprises a non-volatile storage unit
(8,9) including program instruction for initiation of the configura-
tion of the computer unit, said program instructions including in-
formation on where the configuration data is to be retrieved.

6. The computer unit according to any of the previous claims,
wherein said computer unit comprises at least one replaceable
mass storage unit (14) including configuration data for one of
said configuration modes, and the computer unit is adapted to
read configuration data from the connected mass storage unit
and to configure the computer unit accordingly.

7. The computer unit according to claim 6, wherein a first of said
mass storage units includes configuration data for said first con-
figuration mode and a second of said mass storage units in-
cludes configuration data for said second configuration mode.

8. The computer unit according to claim 6 or 7, wherein the com-
puter unit is adapted to determine whether it is provided with a
mass storage unit or not, and if not to receive configuration data
from a peripheral unit.

9. The computer unit according to any of the previous claims,
wherein said first set of sockets is connected to the first proces-
sor via a bus, said second set of sockets is connected to the
second processor via a bus, and said sockets are connections to
peripheral units.
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10. The computer unit according to any of the previous claims,
wherein, when the computer is configured into said second con-
figuration mode, the first processor is configured to be responsi-
ble for periodical and time-critical course of events and the sec-
ond processor is configured to be responsible for event-driven
course of events.

11. The computer unit according to any of the previous claims,
wherein, the computer unit comprises a first connection to
Ethernet adapted to enable external communication between the
first processor and external devices via Ethernet, and a second
connection to Ethernet adapted to enable external communica-
tion between the second processor and external devices via
Ethernet.

12. The computer unit according to any of the previous claims,
wherein, when the computer is configured into said third con-
figuration mode, the first set of sockets is configured to be con-
nected to a first actuator, and the second set of sockets is con-
figured to be connected to a second actuator.

13. A method for configuration of a computer unit according to
claim 1, wherein the method comprises:

loading configuration data for the desired configuration
mode, and

connecting said sets of sockets to peripheral units accord-
ing to the desired configuration mode.

14. A robot controller, characterized in that is comprises at
least one computer unit (1,1a-c) according to claim 1.

15. The robot controller according to claim 14, wherein the

computer unit (1a) is configured according to said first configu-
ration mode.
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16. The robot controller according to claim 15, wherein the robot
controller comprises at least two computer units (1b-c) accord-
ing to claim 1, wherein a first of the computer units (1b) is con-
figured according to said second configuration mode, and a sec-
ond of the computer units (1c) is configured according to said
third configuration mode.

17. A base module (20) for a robot controller comprising, a
cabinet (21), a power supply (30), and a drive unit (22) adapted
to control motors of a manipulator, characterized in that the
control module is designed to receive a computer unit including
either a main computer or an axis computer.

18. The module according to claim 17, wherein the module (20)
is provided with an opening (29) designed to receive said com-
puter unit.

19. The module according to any of the claims 17-18, wherein
the control module is designed to receive a computer unit ac-
cording to claim 1.

20. A robot controller comprising at least two separate base
modules (20a-d), each module comprising a cabinet (21), a
power supply (30), and a drive unit (22) adapted to control mo-
tors of a manipulator, and a computer unit (20, characterized in
that a first of said base modules (20a) includes a computer unit
(1b) having a main computer and a second of said base modules
(20b) includes a computer unit (1c) having two axis computers.
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